COOPEK'S  DICTIONARY 

OF 

PRACTICAL  SUKGERY 

VOL.  T. 


LONDOS 

PniNTED    BY    SPOTTISWOODB    AND  CO. 
KBW-STBBET  SQUAEB 


COOPEK'S  DICTIONAKY 


OF 


PKACTICAL  SUKaEEY 


AND 


ENCYCLOPAEDIA  OF  SURGICAL  SCIENCE 


NEW  EDITION 


BROUGHT      DOWN      TO      THE      PRESENT  TIME 


BY  SAMUEL  A.  LANE 

Surseon  to  St.  Mary's,  and  Consulting  Surgeon  to  the  Lock  Hospitals :  Lectm-er  on  Surgery  at 

St,  Mary's  Hospital 


ASSISTED    BY    VARIOUS    EMINENT  SURGEONS 


IN     TWO  VOLUMES 


VOL.  I. 


LONDON 

Longman,  Green,  Longman,  &  Roberts  ;  Simpkin,  Marshall,  &  Co.  ; 
WiiiTTAKER  &  Co.  ;  IIouLSTON  &  AVright  ;  II.  Renshaw  ;  J.  CnURCniLL  I 
Bickers  &  Bush;  G.  Routledge  &  Co. ;  W.  Tegg;  J.  Waller;  Hall  &  Co.  ; 
W.  Allan  ;  J.  Cornish  ;  and  C.  Daly.  Edindurgh  :  A.  &  C.  Black 
and  Maclaciilan,  Stewart,  &  Co,  Dublin  :  Hodges,  Smith,  &  Co. 
AND  Fannin  &  Co. 

1861 


Digitized  by  the  Internet  Archive 
in  2015 


https://archive.org/details/b21461806_0001 


PREFACE 

TO  THE 

EIGHTH  EDITION. 


The  last  edition  of  Gooper's  Surgical  Dictionary  appeared  under 
the  auspices  of  its  laborious  and  talented  author,  who  devoted,  with 
unprecedented  ardour,  a  whole  life  to  the  production  and  perfection  of 
his  favourite  work.  His  great  abilities  and  untiring  energy  enabled 
him,  in  seven  successive  editions,  spread  over  a  period  of  nine~and- 
twenty  years,  to  present  to  the  world  an  epitome  of  surgical  science 
unrivalled,  as  the  production  of  one  man,  for  its  accuracy,  for  its  great 
research,  and  for  the  amount  of  information  it  has  been  the  means  of 
accumulating  and  disseminating  for  the  last  half  century,  amongst 
surgeons  in  this  country,  and  throughout  the  civilised  world.  In  the 
preface  to  his  seventh  and  last  edition,  Mr.  Cooper  thus  writes  of  him- 
self and  his  labours :  —  ' 

"  The  utility  of  this  Dictionary  to  students  and  all  classes  of  medical 
practitioners,  has  obtained  for  it  in  this  country  a  larger  share  of 
patronage  than  perhaps  was  ever  conferred  upon  any  other  book  of 
Surgery ;  while  its  translation  into  the  French,  German,  and  Italian 
languages,  and  several  republications  of  it  in  America,  may  be  taken  as 
proofs  of  its  being  deemed  worthy  of  considerable  notice  in  various  parts 
of  the  world." 

"  In  preparing  this  edition,  which  comprehends  an  account  of  all  the 
principal  modern  improvements  in  Surgery,  I  have  conscientiously  en- 
deavoured to  deal  fairly  and  impartially  with  every  individual  whose 
name  I  have  had  occasion  to  mention,  or  whose  suggestions  form  sub- 
jects of  consideration,  in  the  ensuing  pages.  My  aim  has  been  Truth,, 
wherever  I  could  find  her ;  and  in  every  situation  where  any  glimpse  of 
licr  beautiful  figure  presented  itself,  I  have  ardently  courted  her,  regard- 
less of  the  name,  school,  or  country  on  which  she  might  deign  to  shed 
her  glory.  By  steadily  adhering  to  this  principle ;  by  zealously  mark- 
ing what  the  book  of  nature  and  the  field  of  experience  unfolded;  by 
renouncing  all  obsequious  submission  to  every  otlier  kind  of  authority  ; 
and  by  taking  the  liberty  of  sometimes  thinking  and  judging  for  myself; 
I  trust  that  the  most  likely  plan  has  been  adopted  of  maintaining  the 
character  of  this  book,  and  raising  my  own  reputation." 

Mr.  Cooper  adds  the  following  quotation  from  the  preface  of  D^. 
Reese's  American  edition  of  the  Dictionary  :  — 
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"  As  in  every  species  of  human  science,  our  highest  altainraeuts  arc 
but  an  approximation  towards  perfection ;  so  in  the  science  of  Surgery, 
each  succeeding  year  demonstrates  that  all  that  is  known  of  the  prin- 
ciples or  practice  of  our  art,  is  but  the  prelude  to  still  higher  exhibitions 
of  science  and  skill,  alike  honourable  to  the  profession,  and  valuable  to 
the  cause  of  humanity.  To  condense  and  arrange  all  the  novel  and 
interesting  facts  which  clinical  experience  is  furnishing,  and  upon 
which  alone  the  edifice  of  true  science  can  be  erected,  is  a  task  worthy 
of  the  immense  labour  which  Mr.  Cooper  has  bestowed  on  each  succeed- 
ing reprint  of  his  Dictionary,  and  one  to  which  he  has  proved  himself 
entirely  adequate.  The  extensive  and  multiplied  resources  to  which 
he  has  access,  furnish  him  with  facilities  possessed  by  few;  and  in 
availing  himself  of  these,  he  has  exhibited  an  industry,  and,  for  the 
most  part,  an  impartiality,  worthy  of  all  praise." 

The  task  that  has  devolved  upon  the  present  Editor  is  to  embody  in 
the  Eighth  Edition  of  the  work  thus  characterised  by  its  illustrious 
author,  all  that  has  been  subsequently  achieved  in  the  art  and  science 
of  Surgery.  Since  the  names  of  Liebig,  Mulder,  Eobin,  and  Verdeil 
have  appeared  amongst  us,  chemistry,  especially  animal  chemistry,  has 
not  only  made  rapid  strides,  but,  as  regards  its  influence  on  the  study 
of  morbid  products  of  either  a  solid  or  fluid  nature,  may  be  considered 
almost  a  new  science.  The  microscope,  in  the  hands  of  Schwann  and 
Schleiden,  has  led  to  the  discovery  of  cell  development,  unveiling  to  us 
the  important  part  played  by  the  nucleated  cell  in  the  vitiil  functions  of 
secretion  and  excretion,  and  the  further  knowledge  that  the  blood  itself 
is  composed^f  nucleated  cells,  movable  in  the  liquor  sanguinis,  and  con- 
veyed by  the  circulation  to  every  organ  and  tissue  in  the  body.  The 
vast  improvements  in  histological  and  pathological  anatomy,  introduced 
by  Eokitansky,  Paget,  and  Virchow,  have  entirely  altered  our  notions  of 
healthy  and  morbid  growths.  ■  The  discovery  of  the  laws  of  endosmosis 
and  exosmosis,  by  Dutrochet,  added  to  our  improved  knowledge  of  the 
peripheral  terminations  of  the  whole  vascular  system,  have  led  to  the 
subversion  of  the  Hunterian  doctrine  of  absorption  and  deposition  by 
the  open  mouths  of  the  absorbents  and  arteries.  The  gradual  introduc- 
tion of  humoral  pathology,  and  the  equally  gradual  extinction  of  pure 
solidism ;  and  lastly,  the  new  views  in  the  treatment  of  inflammatory 
diseases  by  stimulants,  as  advocated  by  the  late  Dr.  Todd  and  others, 
perhaps  too  readily  received  and  adopted  by  many  of  the  rising  genera- 
tion of  medical  men,  to  the  exclusion  of  the  heroic  remedies  of  repeated 
bleedings  and  salivations,  —  hitherto  too  zealously  and  too  indiscrimi- 
nately had  recourse  to, — have  all  had  a  powerful  influence  in  modifying 
the  opinions  held  by  surgeons  of  the  present  day  with  regard  to  the 
nature  and  treatment  of  most  surgical  diseases. 

The  necessity  that  these  new  lights  should  be  made  to  pervade  more 
or  less  the  pages  of  this  dictionary,  and  that  the  prolific  and  teeming 
professional  literature  of  the  last  quarter  of  a  century  should  be  con- 
sulted on  every  branch  of  Surgery,  rendered  it  physically  impossible 
that  the  Editor  should  himself  revise  each  separate  article.  He  has 
accordingly  associated  with  him  in  his  editorial  labours  many  eminent 
and  able  writers,  for  the  most  part  already  distinguished  in  the  dc- 
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partrnent  of  Surgery  wlucli  they  have  undertaken,  as  will  be  at  once 
recognised  in  the  following  list  of  subjects  and  contributors: — 

Mr.  J.  Adams  .    .    .  Head,  Injuries  of. 

Mk.  W.  Adasis  .    .    .  Orthopfedic  Surgery. 

Mr.  Anckll     .    .    .  Articles  on  Blood ;  Tuberculosis. 

Dr.  Bader  ....  Ophthalmic  Surgery. 

Mr.  Busk    ....  Scurvy. 

Mr.  Bl  en  kins  .    .    .  Gun-shot  Wounds. 

Mr.  White  Cooper  .  Cataract. 

Mr.  Coulsont  .    .    .  Lithotomy  and  Lithotrity. 

Mr.  Druitt     .    .    .  Inflammation  and  its  Terminations. 

Mr.  Erichsen      .    .  Aneurism 

Mr.  Fergusson    .    .  Staphyloraphe. 

Dr.  Hanfield  Jones  Cancer  and  Malignant  Diseases. 

Mr.  E.  Hart  .    .    .  Hydrophobia;  Tetanus. 

Mr.  J.  R.  Lank     .    .  Amputation;  Fractures  and  Dislocations ;  Diseases  of  the 

Rectum. 

Dr.  McLeod    .    .    .  Varix. 

Mr.  Spencer  Smith  .  Bones,  Diseases  of. 

Dr.  Snow    ....  Anaastbesia. 

Dr.  Tyler  Shuth     .  Articles  on  Obstetric  Surgery. 

Mr.  H.  Thompson     .  Urethral  and  Prostatic  Diseases. 

Mr.  Tnos.  Wakley  .  Joints,  Excision  of;  Joints,  Diseases  of;  Hydrocele,  &c. 

Mr.  Spencer  Wells  .  Plastic  Surgery ;  Burns,  &c. 

Mr.  Erasmus  Wilson  Skin,  Diseases  of. 

Mr.  Ure     ....  Caustics  ;  Mamma,  Diseases  of. 

The  pathology  of  the  blood  will  be  found  a  very  important  addition 
which  has  contributed  to  augment  the  pages  of  the  work.  This  subject 
in  its  entirety  has  been  undertaken  by  Mr.  Ancell,  whose  competency 
to  the  task  is  well  established  by  the  publication  in  the  year  1841-42  of 
his  "Lectures  on  the  Physiology  and  Pathology  of  the  Blood,"  which 
with  the  contemporaneous  writings  of  Andral,  Stevens,  Piorry,  Coi^land, 
and  others,  unquestionably  influenced  the  progress  of  Medical  and 
Surgical  Science  and  the  direction  it  subsequently  took.  At  the  period 
of  the  publication  of  the  last  edition,  but  slight  account  had  been 
taken  by  surgeons  of  the  blood  as  a  vital  constituent  of  the  animal 
frame,  or  the  seat  of  either  the  material  elements,  or  the  dynamic  actions 
which  enter  into  morbid  processes.  But  at  the  present  day,  in  every 
department  of  surgical  practice,  the  question  of  the  actual  state  of  the 
blood  must  be  entertained  before  any  case  can  be  fully  compassed  or 
rational  indications  of  treatment,  whether  by  operation  or  otherwise, 
can  be  laid  down.  Under  these  circumstances,  the  duty  of  the  editor 
would  appear  to  be  to  present  to  the  surgical  pi'actitioner  and  the 
student  a  fair  summary  of  all  that  is  known  on  the  subject.  The  accom- 
plishment of  this  has  been  attempted  in  the  Articles — Blood,  Pathology  of 

—  Cholmmia  —  Hydrccmia — -Ilyperinosis — Hypinosis — Hetcrocltymeusis 

—  Hypercemia —  Oxalaimia  — Nccrcemia  —  Pycemia  —  Toxmmia — F,pan- 
cemia,  Urcemia,  Sfc.  Some  of  the  articles  have  been  through  the  press  for 
a  considerable  period,  but  the  writer  has  contrived  eo  to  arrange  the 
materials  that,  under  the  various  headings  above  specified,  will  be  found 
comprised  a  sufficiently  complete  view  of  the  actual  state  of  our  know- 
ledge of  the  pathology  of  the  blood. 

The  plan  adopted  in  conducting  the  present  edition  through  the 
press  has  been,  to  retain  as  much  as  possible  of  the  original  matter. 
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whether  historical  or  strictly  professional ;  to  erase  only  that  which 
by  lapse  of  time  had  become  obsolete,  or  which  the  accumulated  ex- 
perience and  the  advance  of  the  collateral  sciences  had  shown  to  be  at 
variance  with  the  improved  knowledge  of  the  day.  The  addition  of 
new  matter  has  been  restricted,  as  much  as  possible,  to  the  space 
rendered  available  by  the  erasures,  in  order  to  keep  the  work  within 
the  compass  of  a  dictionary  of  convenient  reference.  In  many  instances 
this  has  not  been  found  possible,  and  a  considerable  extension  of 
certain  articles  has  been  unavoidable.  A  few  have  been  entirely 
re-written.  New  ones  have  also  of  necessity  been  added.  Orthopaedic 
surgery —  Ovariotomy — Excision  of  Joints — the  treatment  of  Vesico- 
vaginal Fistula  and  of  Ruptured  Perinseum,  &c. — have  assumed  the 
position  of  new  branches  of  Surgery  since  the  last  edition  of  this  Dic- 
tionary, and  have  consequently  demanded  much  additional  space.  The 
result  has  been,  that  with  every  desire  and  every  effort  to  exceed  as 
little  as  possible  the  bulk  of  the  last  edition,  the  present — notwith- 
standing the  space  gained  by  the  numerous  erasures,  which  have  been 
unsparingly  had  recourse  to — will  contain  at  least  500  additional  pages 
of  new  matter. 

The  reader  will  at  once  understand  who  is  responsible  for  the  revi- 
sion or  authorship  of  any  article  by  observing  the  presence  or  absence 
of  a  name  at  the  end  of  the  article.  In  the  latter  instance  the  Editor 
himself  is  answerable ;  in  the  former  the  writer  whose  name  is  at- 
tached. Throughout  the  work  the  new  matter  is  distinguished  from 
the  original  of  Mr.  Cooper  by  being  enclosed  in  brackets ;  that  which 
has  been  erased  could  not  be  indicated. 

The  unavoidable  increase  in  bulk  of  the  present  edition  has  induced 
the  Publishers  to  divide  the  work  into  two  volumes.  The  First  is  now 
presented  to  the  professional  public.  The  Editor,  however  imperfectly 
he  may  have  thus  far  performed  his  task,  has  endeavoured,  to  the  best 
of  his  abilities,  to  follow,  hand  passibus  cequis,  in  the  footsteps  of  Mr. 
Cooper;  actuated  by  similar  aspirations  for  the  advancement  of  our 
noble  and  beneficent  science,  his  aim  has  been  to  carry  out  the  de- 
clared intentions  of  the  author  with  the  same  independence  of  thought, 
the  same  devotion  to  truth  wherever  found,  and  to  adopt  the  same  spirit 
of  fairness  and  impartiality  in  recording  the  discoveries  and  opinions  of 
cotemporary  surgeons. 


To  the  Second  Volume,  which  will  appear  as  speedily  as  possible, 
will  be  added  an  Appendix,  in  which  will  bo  embodied  the  latest  dis- 
coveries and  improvements.  This  plan,  which  was  adopted  in  former 
editions  by  the  late  author,  is  rendered  absolutely  necessary  —  espe- 
cially as  regards  the  articles  belonging  to  the  earlier  letters  of  tlie 
Alphabet — by  the  rapid  progress  of  Surgical  Science,  and  by  the  long 
period  unavoidably  occupied  by  a  work  of  this  magnitude  in  passing 
through  the  press. 
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Abdomen.    The  Belly.    if  the  pelvis  be 
reckoned  as  part  of  the  abdomen,  the  latter  maj'- 
be  said  to  extend  from  the  diaphragm,  which  fomis 
its  upper  boundary,  down  to  the  levatores  ani,  and, 
from  the  transversales  muscles  in  front,  to  the 
spine,   quadrati  lumborum,   and  iliaci  behind. 
Thus  comprehensively  viewed,  the  abdomen  ap- 
pears to  contain  and  protect  all  tlie  organs  of 
digestion  situated  below  the  oesophagus,  together 
with  the  urinary  and  interna]  organs  of  generation. 
Anatomists  divide  the  abdomen   into  different 
rpQions,t\ie  terms  allotted  to  which  are  so  frequent 
in  the  language  of  surgery,  that  some  account  of 
them  in  this  Dictionary  seems  indispensable.  In 
fact,  without  the  knowledge  of  them,  the  patholo- 
gist can  neither  direct  his  inquiries  witli  precision, 
nor  communicate  clearly  the  results  of  his  investi- 
gations to  others.    The  abdomen  has  been  divided 
into  as  many  as  nine  compartments  or  regions, 
by  four  lines  drawn  arbitrarily  "between  certain 
points,   readily  distinguishable  on  the  surface, 
two  of  these  lines  are  imagined  to  pass  on  either 
side  from  the  cartilage  of  the  eighth  rib  down  to 
the  centre  of  Poupart's  ligament, — thus  dividing 
the  anterior  surface  of  the  abdominal  paries  into 
three  longitudinal  compartments, a  central  and  two 
lateral.    Each  of  these  is  again  subdivided  into 
three  others  by  two  lines  extended  transversely, 
the  one  between  the  lowest  level  of  the  costal  car- 
tilages, the  other  between  the  highest  level  of  the 
iliac  crests  of  opposite  sides,  cutting  the  former  per- 
pendicular lines  at  right  angles.    Partitions  corre- 
sponding with  these  four  lines  are  supposed  to  pass 
through  the  abdomen  from  its  anterior  to  its  poste- 
rior boundary,  marking  out  the  positions  of  the  nine 
conventional  compartments  or  regions  into  which 
the  abdominal  cavity  is  supposed  to  be  divided. 
Enumerating  from  above  downwards  the  three 
central  of  these  regions  are  named  the  Epigastric, 
the  Umbilical,  and  the  Hypogastric  ;  the  lateral 
are  termed  the  Hypochondriac,  the  Lumbar,  and 
the  Iliac.     The  epiyasiiic   region  contains  the 
middle  part  and  the  pyloric  extremity  of  the 
stomach,  the  left  lobe  of  the  liver,  the  hepatic 
vessels,  the  lobulus  spigelii,  the  pancreas,  the 
cadiac  axis,  the  semilunar  ganglia,  the  aorta,  the 
vena  cava,  and  the  crura  of  the  diaphragm.  The 
left  hi/poc/iondrium  contains  the  large  end  of  the 
stomach,  the  spleen  and  narrow  extremity  of  the 
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pancreas,  part  of  the  colon,  the  renal  capsule,  and 
the  upper  portion  of  the  kidney.  The  right  hi/pochon- 
driiim  contains  the  right  lobe  of  the  liver,  the  gall- 
bladder, part  of  the  duodenum,  some  of  the  ascend- 
ing colon,  the  renal  capsule,  and  upper  portion  of 
the  kidney.  In  the  umbilical  region  are  situated 
the  transverse  colon,  the  transverse  portion  of  the 
duodenum,  the  aorta,  ,the  vena  cava,  and  the  con- 
volutions of  the  jejunum.  The  riglit  lumhar  region 
contains  the  ascending  colon,  the  lower  half  of  the 
kidney,  and  part  of  the  duodenum.  The  left 
contains  the  descending  colon,  and  the  lower  half 
the  kidney.  In  the  hypogastric  region  are  the 
convolutions  of  the  ilium,  the  bladder  in  children, 
and,  in  adults,  both  the  bladder  and  the  uterus,  if 
distended.  The  right  iliac  contains  the  coscum, 
the  ureter,  and  spermatic  vessels,  and  the  left  iliac, 
the  sigmoid  flexure  of  the  colon,  the  ureter,  and 
the  spermatic  vessels. 

Although  the  upper  boundaries  of  the  abdomen 
are  completely  determined  internally  by  the 
diaphragm,  they  remain  quite  undefined  externally. 
The  diaphragm  being  a  movable  partition  between 
the  chest  and  the  abdomen,  alternately  ascending 
and  descending  in  respiration,  must  by  such 
changes  have  the  effect  of  occasioning  a  corre- 
spondent enlargement  or  diminution  of  one  of 
these  cavities  at  the  expense  of  the  other.  Without 
attention  to  this  fact,  mistakes  in  diagnosis  would 
be  very  frequent.  A  sword,  entering  at  the  same 
point,  and  in  the  same  direction,  may  penetrate 
the  thorax,  or  the  abdomen,  or  both  cavities,  ac- 
cording to  the  position  of  the  diaphragm  at  the 
moment  of  the  injury. 

The  functions  of  the  abdomen  essentially  re- 
quire that  its  capacity  should  be  continually  vary- 
ing ;  and  had  its  cavity  been  circumscribed  by  an 
osseous  case,  like  that  of  the  cranium,  or  by  a 
construction  like  that  of  the  parietes  of  the  chest, 
such  an  arrangement  would  have  been  totally  in- 
compatible with  the  offices  of  the  abdominal  vis- 
cera.  So  convinced  is  Crnveilhier  of  the  facility 
with  which  the  abdomen  accommodates  itself  to 
the  varying  quantity  of  its  contents,  that  he  re- 
gards the  doctrine  as  perfectly  erroneous  wliich 
refers  the  irreducible  state  of  some  hernia;  to  insuf- 
ficiency of  space  within  the  peritoneum.  "  What !  " 
says  he,  "  can  we  suppose  a  cavity  incapable  of 
receiving  the  bowels  again,  which  will  allow  of 
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eight  or  ten  pounds  of  victuals  and  drink  being 
suddenly  introduced   into   it?   and  which,  in 
tympanitis,  often  becomes  distended  in  a  short 
time  to  twice  or  thrice  its  natural  dimensions  ?  " 
According  to  the  judgment  of  this  distinguished 
pathologist,  the  obstacle   to   reduction  depends 
either  upon  adhesions,  or  a  disproportion  between 
the  viscera  and  the  passage  through  which  they 
protrude,  arising  from  hypertrophy  of  the  omen- 
tum, or  mesentery  ;  or  the  altered  relations  of  the 
peritoneum,  drawn  down  by  the  displaced  intes- 
tines.   But  though  this  explanation,  so  far  as  it 
goes,  seems  correct  with  reference  to  the  causes 
of  the  impossibility  of  reduction,  Cruveilhier's 
view  should  not  lead  us  to  forget,  that  certain  cases 
every  now  and  then  present  themselves  where  the 
viscera  admit  of  reduction  ;  but  their  return  into 
the  abdomen  is  followed  by  so  much  pain  and  in- 
disposition, that  the  plan  of  keeping  them  there  is 
unavoidably  renounced. 

In  the  treatment  of  several  diseases  and  inju 
ries  of  the  abdomen,  the  surgeon  cannot  proceed 
one  step  with  safety  to  his  patient  without  the  light 
of  anatomy.  Hernia,  wounds,  paracentesis,  ab- 
scesses, are  all  so  many  cases  where  a  surgeon 
deficient  in  anatomical  knowledge  would  be  likely 
to  adopt  very  inefficient  measures,  or  commit  the 
most  fatal  mistakes.  A  surgeon,  acquainted  with 
the  structure  and  extent  of  the  sheath  of  the  rec- 
tus, would  have  no  difficulty  in  selecting  the  most 
advantageous  place  for  the  puncture,  when  matter 
collects  within  that  investment  of  tlie  muscle  ; 
and  the  practitioner,  aware  of  the  exact  course  of 
the  epigastric  artery,  would  never  run_  any  risk  of 
wounding  it  either  in  tapping  a  dropsical  patient, 
attempting  to  take  up  the  external  iliac  artery,  or 
dividing  the  stricture  in  inguinal  and  crural 
herniae. 

On  being  first  consulted,  surgeons,  as  well  as 
physicians,  too  often  neglect  to  institute  a  careful 
examination  of  the  external  parts  of  the  body. 
Thus,  either  from  carelessness  or  mistaken  deli- 
cacy, they  deprive  themselves  of  the  most  simple, 
ready,  and  sure  means  of  recognising  the  nature  of 
the  patient's  complaint.    Some  diseases  of  the 
chest  and  abdomen  are  strikingly  expressed  on  the 
surface  ;  either  in  a  permanent  change  of  confi- 
guration, or  in  a  temporary  alteration  of  the  na  _ 
tural  movements,  or  both.    {Forbes,  in  Cyclop,  of 
Fract.   Med.    art.   Abdomen,    Exploraiion  of.) 
When  obstinate  constipation,  great  pain,  nausea, 
and  vomiting  occur,  let  the  surgeon  always  be 
sure  that  these  symptoms  are  not  dependent  upon 
hernia,  the  usual  situations  of  wliich  should  be 
carefully  explored.    The  methods  of  exploring 
the  abdominal  regions  are  three,  viz.  inspection, 
manual  examinaiion,  or  palpation,  as  it  is  termed, 
and  percussion.    The  assistance  of  the  sight  and 
touch  alone  is  not  what  the  practitioner  should 
always  be  content  with  ;  for  as  there  is  more  or 
less  gas  within  the  alimentary  canal,  and  consider- 
able arterial  trunks  pervade  the  abdomen,  the 
sense  of  hearing  may  be  exerted  with  as  much 
success  in  the  investigation  of  diseases  of  this  part 
of  the  body,  as  in  that  of  diseases  of  the  chest. 
The  parietes  of  the  abdomen  being  capable  of  re- 
laxation, the  viscera  may  be  felt  directly  through 
them  ;  and,  as  Cruveilhier  justly  rennirks,  this 
is  the'  only  visceral  cavity  admitting  of  such  ex- 
ploration.   Frequently,  by  means  of  palpation, 
tender,  enlarged,  or  indurated  points  may  be  de- 


„>,vw^v..    In  the  first  instance,  however,  a  careful 
inspection  of  the  surface  of  the  abdomen  should 
always  be  made.    The  practitioner  should  con- 
sider whether  it  is  more  bulky,  or  of  less  size,  than 
natural.    Swelling  and  tension,  combined  with 
pain,  and  a  small  frequent  pulse,  characterise 
acute  peritonitis.    In  some  cases,  a  circumscribed 
swelling  points  out  the  seat  of  the  disease, — the 
organ  affected.    How  essential  the  knowledge  of 
the  various  regions  of  the  abdomen,  and  of  the  con- 
tents of  each  of  them,  will  be  for  the  formation 
of  a  correct  opinion,  must  be  sufiiciently  manifest. 
In  pregnancy,  retention  of  urine,  and  encysted 
dropsy,  the  swelling  has  an  oval,  or  protuberant 
form  ;  in  ascites,  a  broader,  more  expanded  shape. 
In  lead  colic,  the  parietes  of  the  abdomen  seem 
retracted,  or  drawn  inwards.    When  palpation  is 
instituted,  the  abdominal  muscles  should  be  re- 
laxed, and  the  patient's  mind  diverted  from  his 
case.    The  pressure  should  be  made  gently  and 
gradually  ;  for  when  it  is  too  forcible  and  abrupt, 
the  examiner's  touch  is  confused,  the  patient  is  put 
to  pain,  and  his  muscles  contract.    According  to 
Cruveilhier,  it  has  even  been  known  to  occasion 
the  death  of  children  by  lacerating  the  liver,  or 
the  spleen  in  a  state  of  enlargement.    In  fact, 
this  rude  mode  of  palpation  conveys  to  the  sur- 
geon no  information  which  can  be  relied  upon  ; 
for  the  uneasiness,  or  pain  experienced,  or  the 
change  of  countenance,  may  be  more  owing  to  the 
roughness  or  force  of  the  pressiure  than  to  any 
disease  in  the  region  of  the  abdomen  stibjected 
to  examination.    In  certain  cases,  like  ascites,  the 
exploration  should  be  made,  if  possible,  while  the 
patient  is  standing  up,  because,  in  this  position, 
the  fluid  gravitates  and  renders  the  parietes  of  the 
abdomen  tense,  so  that  the  fluid  is  more  plainly- 
distinguished. 

The  presence  of  gas,  or  liquids,  may  be  de- 
tected by  percussion  ;  that  of  liquids,  or  any 
foreign  body,  being  made  manifest  by  the  dull 
dead°sound,  and  the  perception  of  fluctuation  by 
the  hand  applied  to  the  point  opposite  that  which 
receives  the  percussion. 

In  diseases  and  injuries  of  the  abdomen,  the 
diagnosis  is  often  attended  with  considerable  ob- 
scurit}^    It  might  be  supposed,  that  as  the  soft 
and  yielding  parietes  of  this  cavity  facilitate  the 
manual  examination  of  its  viscera,  the  detection 
of  any  painful  point  about  them,  and  the  slightest 
change  of  their  shape  or  volume,  nothing  would 
be  more  easy  than  to  trace  disease  in  this  part  of 
the  body  through  its  difierent  stages  with  great 
precision.    But,  as  Cruveilhier  remarks,  this  is 
far  from  being  the  fact.    The  vast  number  of  or- 
gans contained  in  the  abdomen,  their  great  move- 
ableness,  the  frequency  of  their  displacement,  the 
multitude  of  their  diseases,  the  particular  character 
of  their  vitality,  which  sometimes  lets  them  attain 
a  very  serious  state  of  disease,  unattended  by  any 
urgent  pain  ;  and  lastly,  the  difference  thick- 
nets  of  the  parietes  of  the  abdomen  m  dii^crent 
individuals,  are  undoubtedly  the  c.rcumst.ances 
accounting  for  the  frequent  difficulty  m  the  diag- 
nosis.    In  surgical,  as  well  as  in  medical  cases, 
the  same  uncertainty  is  experienced.    Thus  punc- 
tured wounds  of  the  abdomen  are  treated  on 
general  principles,  because  the  practitioner  seldom 
knows  exactly  wliat  viscera  are  injured.  The 
same  observation  is  applicable  to  contusions  of  the 
abdomen,    A  man  who  had  a  hernia  received  the 


kick  of  a  iiiule  on  the  belly 
vomiting  eiisutd  ;  several  surgeons  believed  that 
these  symptoms  arose  from  the  hernia  being  stran- 
gulated, and  recommended  an  operation.  Cru- 
veilhier  objected  to  this  proposal,  which,  however, 
was  carried  into  execution:  the  patient  died,  and  on 
opening  the  body,  the  small  intestine  was  found  torn 
completely  across.    In  the  North  London  Hos- 
pital a  young  man  died  this  spring  (1836),  from 
the  kick  of  a  horse  on  the  abdomen.    During  the 
four  or  five  days  which  he  lived  after  the  accident, 
he  frequently  vomited,  and  the  belly  became  con- 
siderably swollen.    Effusion  of  blood,  or  of  the 
intestinal  contents,  was  foretold  ;  but,  until  the 
posi  mortem  examination  took  place,  the  exact  na- 
ture of  the  injury  remained  doubtful.  A  laceration 
of  the  small  intestine  was  then  detected,  attended 
with  effusion  of  its  contents.    The  man  died  of 
peritoneal  inflammation. 

Abdomen,  Abscesses  of  the,  may  take  place  either 
in  its  cavity  or  its  parietes,  and  may  be  acute  or 
chronic.  In  fatal  examples  of  peritonitis,  a  sero- 
puruleut  fluid  is  often  found  in  the  cavity  of  the 
abdomen.  In  some  instances,  the  pus  is  circum- 
scribed by  adhesions,  which  ai-e  produced  by  coagu- 
lable  lymph,  and  separate  the  abscess  from  the 
rest  of  the  general  cavity  of  the  peritoneum.  In 
other  cases  purulent  effusion  in  the  abdomen  is  the 
consequence  of  the  bursting  of  an  abscess  of  some 
of  the  viscera,  or  of  perfuration  of  the  small  in- 
testine by  ulceration. 

Chronic  tumours  of  the  mesentery,  which,  in 
scrofulous  children,  sometimes  terminate  in  sup- 
puration, diseases  of  the  ovary,  and  other  abdo- 
minal viscera,  bringing  on  the  formation  of  mat- 
ter, may  be  followed  by  purulent  extravasation. 
Dr.  Seymour  in  his  work  on  Diseases  of  the 
Ovaries,  relates  the  case  of  a  young  woman,  who, 
after  suffering  hectic  fever,  the  cause  of  which  was 
not  apparent,  suddenly  complained  of  acute  pain 
in  the  abdomen,  and  in  a  few  hours  expired.  On 
opening  the  body,  a  large  quantity  of  pus  was 
found  effused  in  the  peritoneal  cavity  from  an 
abscess  of  the  right  ovary.  Dr.  Tweedie  met  with 
an  ovarian  abscess  of  the  size  of  an  orange,  where 
the  prominent  symptoms  were  incontrollable  vomit- 
ing and  sympathetic  fever.  {Cyclop,  of  Pract. 
Med.  art.  Abscess.)  I  have  seen  several  instances 
of  ovarian  cysts,  which  had  become  inflamed  after 
tapping,  and  secreted  a  puriform  fluid.  A  woman 
had  an  ovarial  tumour,  supposed  to  be  an  ovarian 
drops}-.  After  death,  the  cyst  was  found  to  con- 
tarn  twenty  pints  of  well-formed  pus.  (North 
Amer.  Mc4.  Jown.  1026.) 

Occasionally,  however,  salutary  adhesions  are 
produced  between  the  viscera,  and  ulceration  taking 
place,  an  outlet  is  obtained  for  the  matter  through 
the  bladder,  anus,  or  vagina.  Thus  in  the  case  of 
a  woman,  who  had  had  for  a  long  while  pains  in 
the  right  lumbar  region,  supposed  to  proceed  from 
suppuration  of  the  kidney,  because  pus  was  voided 
wilh  the  urine,  the  right  kidney  was  found  after 
death  in  the  natural  state  ;  but  there  was  an 
abscess  in  the  right  ovary,  which  was  adherent  to 
the  bladder,  into  which  the  pus  had  passed  through 
an  ulcerated  communication.  In  another  patient 
who  had  voided  pus  by  the  anus,  the  right  kidney 
suppurated,  and  became  adherent  to  the  colon,  with 
which  it  cdmmnnicated  by  a  preternatural  aperture. 
For  many  years,  a  woman  had  a  hard  tumour  of 
considerable  size  in  the  abdomen  :  at  length,  the 
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severe  colic  and   pain  of  it  became  intolerable  ;  and  just  at  the 


moment  when  her  death  waa  apprehended,  an  im- 
mense quantity  of  pus  was  suddenly  discharged 
from  the  vagina.  The  pain  abated  ;  the  swelling 
of  the  belly  subsided  ;  merely  the  remains  of  the 
induration  were  now  perceptible  ;  and  the  woman's 
health  was  perfectly  re-established.  (See  Lassus, 
Pathologic  Chir.  t.  i.  p.  138.) 

In  one  case,  an  abscess  communicated  with  the 
ccEcum,  to  which  and  the  parietes  of  the  abdomen, 
the  omentum  had  become  firmly  adlierent.  In 
tliis  manner,  a  cu-cumscribed  cavity  was  formed, 
containing  ill-conditioned  pus,  and  three  or  four 
seeds  of  fruit,  covered  by  earthy  incrustation. 
(Aberci  ombie  on  Dis.  of  the  Stomach,  S,-c.  p.  338.) 

Abscesses  of  the  liver  are  more  common  in  hot 
than  temperate  climates.    Frequently,  the  liver 
becomes  adherent  to  the  neighbouring  parts,  and 
then  the  matter  may  be  discharged  through  the 
parietes  of  the  abdomen,  or  into  the  colon,  stomach, 
d-uodenum,  or  gall-bladder  ;  from  which  latter  the 
pus  may  descend  by  the  biliary  duct  into  the 
bowels,  and  be  discharged  per  aimm,  an  instance 
of  which  is  recorded  by  Malpighi.    Abscesses  of 
the  liver  have  been  known  to  make  their  way 
through  the  diaphragm  into  the  plem-a,  or  into  the 
air  cells  of  the  lungs,  so  that  the  pus  was  coughed 
up.    Andral  refers  to  one  case,  where  an  abscess 
of  the  liver  communicated  with  the  vena  cava, 
and  to  another,  where  it  burst  into  the  pericar- 
dium.   (Anat.  Pathol,  t.  ii.  p.  601.)    At  the  re- 
quest of  the  late  Dr.  Pinckard,  I  examined  the 
body  of  a  woman,  in  whose  liver  there  were  nearly 
three  pints  of  pus  ;  the  case  was  remarkable  on 
account  of  the  gall-bladder  having  been  annihilated, 
with  the  exception  of  a  trivial  portion  of  its  fmidus' 
which  is  now  in  my  possession. 

The  kidney  may  be  the  seat  of  acute  or  chronic 
abscess.  Sometimes  the  quantity  of  matter  is 
small,  and  the  texture  of  the  organ  but  little 
changed.  _  In  other  examples,  the  suppuration  may 
be  so  copious  that  none  of  the  original  structure  of 
the  kidney  is  left,  excepting  its  capsular  invest- 
ment, which  is  expanded  into  a  cyst  of  considerable 
size,  and  filled  with  pus.  I  attended  with  Mr. 
Baker,  of  Staines,  an  old  man  who  had  symptoms 
somewhat  like  those  of  stone,  and  one  of  whose 
kidneys  was  found  after  death  converted  into- 
a  cyst  containing  about  a  pint  of  purulent  fluid. 
As  Andral  observes,  renal  abscesses  are  some- 
times so  large,  that  they  may  be  felt  through 
the  parietes  of  the  abdomen.  (A?iai.  Pathol  t  ii 
p.  633.)  ■  ■  ■ 

Abscesses  of  the  kidney  may  burst  in  the  loins, 
or  make  their  way  into  the  peritoneum,  the  ureter, 
or  the  colon. 

Abscesses  between  the  peritoneum  and  abdo- 
minal muscles,  or  between  the  layers  of  these 
muscles,  or  under  the  integuments  of  the  abdo- 
men, are  attended  with  considerable  variety,  ac- 
cording as  they  happen  to  be  chronic,  or  acute  ; 
circumscribed,  or  diffused  ;  small,  or  extensive, 
riiose  of  the  acute  or  phlegmonous  kind,  fnim  stabs 
and  contusions,  are  noticed  in  the  article  WouNUS. 
As  for  chronic  abscesses  of  the  parietes  of  the  abdo- 
men, they  should  bo  opened  in  an  early  stage. 

Hard  indigestible  substances,  after  being  swal- 
lowed, are  not  unfrequently  discharged  from  ab- 
scesses in  some  of  the  abdominal  regions.  (See 
Dc  La  Grange,  in  Museum  der  lleilkuudc,  b.  iv. 
p.  154  :  a  fish  bone,  which  had  been  swalloiocd, 
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found  in  the  abscess  ;  Fdit,  Traite  cle  Mai.  Chir. 
t.  ii.  p.  226  ;  an  awl,  without  a  handle,  extracted 
from  an  alsccss  of  the  cdjdomen  ;  and  many  other 
analogous  cases.) 

Encj'sted  tumours  are  occasionally  formed  be- 
tween the  peritoneum  and  abdominal  muscles,  and 
attain  an  immense  size  before  they  burst;  a  re- 
markable specimen  of  which  is  described  by  Gooch, 
(C/«>.  Worhs,  vol.  ii,  p.  144,  &c.  8vo.  Lond. 
1792.)  In  this  case,  the  spontaneous  opening  in 
the  navel  was  enlarged  with  caustic,  and  the  cyst 
extracted  ;  but,  before  a  cure  could  be  eifected,  it 
became  necessary  to  make  a  depending  opening, 
and  introduce  a  seton. 

Abdomen,  Pulsations  in  tJie. — From  the  article 
Aneurism,  the  reader  will  understand  that,  though 
it  be  the  common  nature  of  this  disease  to  be  at- 
tended witli  throbbing,  it  is  not  every  pulsating 
tumour  that  is  an  aneurism.    The  cases,  usually 
called  abdominal  or  epigastric  pidtalions,  often 
furnish  a  proof  of  the  correctness  of  the  preceding 
remark.    The  authors,  who  have  treated  of  the 
latter  affection  with  the  greatest  discrimination,  are 
Dr.  Albers,  of  Bremen,  and  Mr.  Allan  Burns,  of 
Glasgow,  two  gentlemen,  whose  high  reputation 
and  useful  labours  will  long  survive  the  termina- 
sion  of  their  meritorious  lives.    Some  of  the  pul- 
sations here  referred  to  are  the  consequence  of 
organic  disease,  and  capable  of  demonstration  by 
dissection  ;  while  the  rest  are  not  attended  with 
any  such  appearance,  and  have  therefore  been  re- 
garded as  nervous.    The  pulsation  is  not  idways 
produced  by  the  impulse  communicated  to  a  solid 
tumour,  or  substance  between  the  hand  and  the 
arterj',  but  was  conceived  by  Mr.  Burns  to  be 
sometimes  dependent  on  a  nervous  affection  of  the 
vessel  itself.    (  On  Diseases  of  the  Heart,  p.  2G3.) 
Hippocrates    refers   to   three  patients  affected 
with  extraordinary  pulsations  in  the  abdomen.  As 
one  of  these  cases  seemed  to  depend  upon  ob- 
structed menses,  it  was  probably  not  the  result  of 
any  organic  disease.    {Hippocratis  Opera  Omnia, 
ex  edit.  Fcesii  Francof.    1621,  lib.  v.  sect.  7, 
p.  1144.)    In  order  to  remove  a  difficulty  in  be- 
lievhig  how  an  artery,  not  affected  with  anemismal 
enlargement,  can  communicate  to  the  superincum- 
bent parts  such  movements  as  are  frequently  re- 
marked in  cases  of  abdominal  pulsations,  a  fact 
pointed  out  by  Mr.  Hunter  should  be  remembered: 
in  speaking  of  the  actual  dilatation  of  an  artery,  he 
says,  that  when  the  vessel  is  "  covered  by  the  m- 
teguments,  the  apparent  effect  is  much  greater 
than  it  really  is  in  the  artery  itself  ;  for,  in  laying 
£uch  an  artery  bare,  the  nearer  we  come  to  it,  the 
less  visible  is  its  pulsation  :  and  when  laid  bare 
its  motion  is  hardly  either  to  be  felt  or  seen. 
(On  the  Blood,  ^-c.  p.  \7'>,  4to.    Lond.  1794.) 
And  this  observation  will  apply  to  all  tumours  and 
indurations  situated  over  a  large  artery.    In  the 
epigastric  region  of  a  certain  patient,  Taberranus 
felt  not  only  a  pulsation,  but  a  tumour  as  large  as 
the  fist,  with  all  the  other  usual  symptoms  of  an 
aneurism.    On  opening  the  body  after  death,  he 
was  therefore  surprised  to  find,  instead  of  this 
disease,  a  considerable  scirrhous  tumour  in  the 
middle  of  the  mesenter}-,  so  closely  connected  to 
the  large  vessels  as  to  compress  the  aorta,  by  the 
pulsations  of  which  it  had  been  lifted  up.  {Obs. 
Anat.  ed.  2,  No.  9.) 

Mr.  Loudon,  of  Leammgton,  sent  me  the  par- 
ticulars of  a  case,  where  the  pulsations  of  the  aorta 


against  a  diseased  liver,  extending  across  the 
epigastrium,  and  occasioning  a  well-defined  tumour 
at  the  pit  of  the  stomach,  had  been  mistaken  by 
several  practitioners  for  an  aneurism  of  the  aorta, 
which  vessel  was  found  after  death  perfectly  sound. 

I  once  visited  with  Mr.  Miller,  of  Keppell 
Street,  a  thin  old  man  for  retention  of  urine,  where 
the  tumour,  formed  by  distended  bladder  above 
the  pubes,  was  attended  with  regular  and  strong 
pulsations,  corresponding  to  those  of  the  arteries. 
I  am  not  aware  that  any  similar  case  is  upon 
record. 

In  an  example  recorded  by  Stork,  the  symp- 
toms arose  from  disease  of  the  pancreas,  which 
weighed  thirteen  pounds,  and  contained  a  large 
cyst  filled  with  lamellated  blood.  (Annus  Medicus, 
Vindob.  1760,  p.  245.) 

A  man,  aged  60,  complained  of  pain  in  the  left 
side,  midway  between  the  umbilicus  and  crista  of 
the  ilium,  followed  by  emaciation,  weakness,  dis- 
tress of  countenance,  anorexia,  and  constipation. 
At  length,  a  large  pulsating  tumour  was  discovered 
in  the  epigastric  region.  The  case  was  now  prc- 
nounced  aneurism  of  the  abdominal  aorta.  There 
was  no  nausea  nor  vomiting,  except  a  few  days  be- 
fore death,  when  a  quantity  of  fetid  blackish  fluid 
was  twice  or  thrice  voided.  No  fever.  The  swelling 
caused  a  sense  of  constriction  rather  than  pain,  and 
the  throbbing  became  more  perceptible.  The 
pulse  was  feeble,  but  sloiv  ajid  regidar.  After 
death,  the  stomach  was  found  adliering  to  the  liver, 
pancreas,  and  peritoneum ;  and  a  cancerous  tumour 
occupied  its  internal  surface  from  the  duodenum 
to  the  insertion  of  the  oesophagus,  its  coats  being 
an  inch  thick.  The  surface  of  the  pancreas  was 
also  diseased,  and  the  pj'lorus,  situated  in  the 
midst  of  the  cancerous  mass,  was  contracted  by 
the  thickening  of  the  parietes  of  the  stomach,  and 
obstructed  by  numerous  fungi.  The  liver  was 
large,  but  apparently  sound  ;  the  spleen  small. 
The  aorta,  the  cceliac  trunk,  and  its  branches  icere 
quite  natural.  (See  Journ.  de  Med.  par  Lcroiw, 
Oct.  1815.) 

Abdominal  pulsations  are  described  by  Zuliani, 
as  a  symptom  of  hypochondriasis  and  hj'steria. 
{De  Apoplexia,  Lips.  1790,  p.  79.)  They  also 
happen  in  certain  febrile  diseases.  (  Versuch  uber 
den  Pemphygus  nnd  das  Blaienfiebcr,  con  C.  G.  C. 
Braime.  Leipz.  179S,  s.  23  ;  and  Dr.  R.  Jackson 
on  the  Fevers  of  Jamaica,  8vo.  Lond.  1791.) 

Thilenius  observed  a  flatulence  of  the  stomach, 
which,  in  some  patients,  was  attended  with  pulsa- 
tions at  the  scrobiculus  cordis.  (Med.  Chir.  Be- 
me;-/,-,  Frankf.  1709,  s.  21 1—217.)  My  friend, 
Mr.  Hodgson,  in  speaking  of  pulsations  m  the  epi- 
gastrium, which  are  not  the  consequence  of  organic 
disease,  and  occur  in  irritable  hypochondriac  sub- 
jects, states  his  opinion,  that,  in  some  instances, 
these  pidsations  are  a  consequence  of  distension  of 
the  stomach  with  air,  which  is  thrown  against  the 
abdominal  muscles  by  the  pulsation  of  the  great 
blood  vessels  :  and  in  such  cases,  the  tlirobbing  is 
diminished  by  the  eructations,  (On  the  Diseases 
of  Arteries  and  Veins,-p.  , 

Dr  Albers  detailed  some  cases  which  fell  under 
his  own  notice.  A  young  woman,  whose  menses 
were  upon  her,  and  who  had  been  for  some  days 
constipated,  was  seized  with  frequent  fainting  fits 
and  febrile  symptoms,  occasionally  voiding  from  the 
bowels  a  quantity  of  dark  matter,  each  evacuation 
of  which  was  followed  by  a  swoon.    One  morning 
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at  five  o'clock  Dr.  Albers  was  sent  for,  as  it  was 
feared  the  patient  was  about  to  die.  She  was  ex- 
tremely exhausted,  and  tlie  fainting  fits  followed 
each  other  with  hardly  any  intervals.  She  could 
just  say,  "  I  feel  a  throbbing  in  tlie  belly  ; " 
and  when  Dr.  Albers  applied  his  hand  to  the  part, 
he  felt  a  violent  pulsation,  extending  from  the  en- 
siforra  cartilage  down  to  about  the  bifurcation  of 
the  aorta.  The  action  of  the  heart  was  weaker 
than  natural  ;  the  pulse  at  the  wrist  very  small, 
but  not  quicker  than  it  had  been  on  the  preceding 
iay,  and  not  synchronous  with  the  throbbing  in 
the  abdomen.  Dr.  Albers  confesses  that,  at  first, 
he  took  the  case  for  an  aneurism.  Dr.  Meyerhoff 
was  of  the  same  opinion.  Another  physician,  how- 
ever, Dr.  Weinholt,  entertained  doubts  of  the  com- 
plaint being  aneurismal,  saying,  that  he  recollected 
having  read  similar  cases  in  Morgagni.  These 
gentlemen  decided  to  persevere  in  the  employment 
of  opening  medicines  and  clysters,  combining  opium 
with  the  former.  Under  this  plan,  the  pulsations  in 
the  abdomen  and  tightness  of  the  chest  diminished 
in  a  few  days.  The  stools  were  at  first  of  the 
colour  of  chocolate,  but  afterwards  resumed  their 
natural  appearance.  The  throbbings,  in  a  weakened 
form,  however,  were  perceptible  for  six  weeks 
longer.  The  patient  at  length  got  quite  well,  and 
was  remaining  so  four  years  afterwards. 

A  man,  about  40,  severely  afflicted  with  hypo- 
chondriasis, great  oppression  of  the  chest,  constipa- 
tion, and  tension  of  the  abdomen,  tendency  to 
fainting,  &c.,  complained  to  Dr.  Albers  that  he 
felt  as  if  his  heart  had  fallen  down  into  his  helly, 
where  he  was  annoyed  with  an  incessant  throb- 
bing. Indeed,  when  Dr.  Albers  examined  the 
abdominal  parietes,  he  could  feel  a  very  strong 
pulsation,  and  what  is  curious,  could  trace  it  not 
only  along  the  track  of  the  aorta,  but  in  the  course 
of  the  left  iliac  artery.  The  pulse  at  the  wrist, 
which  was  small,  frequent,  and  hard,  did  not  cor- 
respond with  the  abdominal  pulsations.  For  seve- 
ral days,  the  evacuations  from  the  bowels  had  been 
as  black  as  pitch.  After  the  employment  of  gentle 
purgatives  all  the  complaints  quickly  abated,  thougl 


feebly  perceptible  for  nine 


the  throbbings  were 
months  afterwards. 

In  any  persons  not  very  fat,  and  lying  upon 
their_  backs,  the  pulse  of  the  aorta  can  easily  be 
felt,  if  strong  pressure  be  made  a  little  to  the  left 
of  the  median  line,  about  half  way  between  the 
navel  and  scrobiciilus  cordis.  In  certain  instances, 
the  pulsation  is  painfully  felt  by  the  patient  him- 
self. In  many  cases  of  this  kind,  particularly  in 
nervous  individuals,  the  sense  of  pulsation  is 
merely  the  effect  of  preternatural  action  of  the 
heart ;  while,  in  other  examples,  it  is  the  effect  of 
the  pressure  of  some  hard  substance  upon  the 
descending  aorta,  determining  a  disproportionate 
quantity  of  blood  to  the  head,  "and  giving  to  the 
hand  placed  on  the  abdomen,  and  sometimes  even 
to  the  eye,  the  appearance  of  a  beating  so  near  the 
surface,  as  to  lead  inexperienced  observers  to  con- 
clude that  the  aorta  is  morbidly  dilated."  Ac- 
cording to  Dr.  Parry,  the  most  common  causes 
are  collections  of  fa;ces  in  the  colon,  requiring 
repeated  and  .-ictive  purgatives,  which  must  bring 
away  almost  incredible  discharges  of  atercoraceous 
matter  before  the  aortal  pulsation  subsides.  (See 
Pai  r/s  L'kmcnls  of  PaUiohH/ij  S(u.  ;  and  the  Mo- 
dico-Chii:  .fount,  and  Rr.riuiv,  vol.  i.  p.  157.) 

I  once  attended,  with  the  late  Mr.  Ramsden,  a 


boy  in  Christ's  Hospital,  wlio  had  a  considerable 
abscess  in  the  lumbar  region,  attended  with  dis- 
tinct and  forcible  pulsations,  corresponding  to 
those  of  the  aorta. 

Three  or  four  years  ago,  I  was  also  consulted  by 
Mr.  Gilbertson,  of  Egham,  in  a  case  where  an 
enormous  abscess  in  the  epigastric  region  was  ac- 
companied by  pulsations  as  strong  and  synchro- 
nous with  those  of  the  heart  as  the  throbbings  of 
an  aortic  aneurism. 

According  to  Mr.  Allan  Bums,  a  beating  is 
generally  felt  about  the  pit  of  the  stomach,  in  the 
advanced  stage  of  chronic  inflammation  of  the 
heart :  in  this  case,  when  the  pericardium  is 
closely  adherent  to  the  latter  organ,  it  is  corru- 
gated at  every  contraction  of  the  ventricles,  and 
the  diaphragm  and  liver  are  elevated.  The  ven- 
tricle, however,  having  completely  emptied  itself, 
is  again  distended,  and,  in  proportion  to  the  de- 
gree of  dilatation,  the  liver  and  diaphragm  de- 
scend, whereby  an  impulse  is  communicated  in 
the  epigastric  region.  {O/i  Diseases  of  the  Heart, 
p.  263.)  This  valuable  writer  cites  the  remark  of 
Morgagni  (Epist.  17,  art.  28),  that  sometimes  in 
hypertrophy  of  the  heart,  this  organ  descends  so  far 
as  to  push  the  diaphragm  into  the  hypochondrium, 
and  pulsate  in  that  situation,  so  that  the  disease  is 
mistaken  for  an  aneurism  of  the  cosliac  artery. 
In  Mr.  Burns'  work  a  memorable  case  of  this- 
description  is  related.  An  erroneous  judgment  is 
the  more  likely  to  be  formed  in  such  examples, 
beca\ise  the  pulsations  of  the  heart  and  tumour 
are  not  exactly  simultaneous  ;  for  it  is  not  the 
heart  which  is  felt  directly  beating,  but  the  liver, 
which,  by  the  action  of  the  heart,  is  thrown  for- 
wards. Hence  the  palpable  interval  between  the 
stroke  of  the  heart  and  the  movement  of  the  liver. 

Preternatiu-al  pulsation  about  the  epigastrium 
is  stated  by  Mr.  A.  Bums  to  be  sometimes  occa- 
sioned by  encysted  tumours,  attached  either  to  the 
lower  surface  of  the  diaphragm,  or  formed  be- 
tween the  layers  of  the  pericardium  towards  the 
diaphragm,  as  happened  in  an  instance  recorded 
by  Lancisi. 

Another  cause  specified  by  Mr.  A.  Burns,  is 
enlargement  of  the  vena  cava,  or  of  the  right 
auricle  of  the  heart.  Senac  describes  a  case,  in 
which  the  vena  cava  was  as  large  as  the  arm,  and 
there  had  been  a  violent  pulsation  in  the  epigas- 
trium . 

The  next  cause,  enumerated  by  the  same  gen- 
tleman, is  increased  solidity  of  the  lungs,  more 
especially  of  their  lower  acute  margins,  where 
they  overlap  the  pericardium.  In  this  case,  tlie 
pulsation  is  about  the  scrobiculus  cordis. 

Mr.  A.  Burns  notices  several  other  causes  of 
epigastric  or  abdominal  pulsations,  already  spoken 
of  in  the  foregoing  part  of  this  article,  indurations 
of  the  pancreas,  scirrhus  of  the  pylorus,  tumours  in 
the  mesentery,  or  any  solid  increase  of  substance 
about  the  abdominal  aorta,  or  its  principal 
branches  ;  and,  lastly,  a  peculiar  affection  of  the 
vascular  system  itself. 

Tlic  following  observations  by  Dr.  Albers  on 
the  criteria  between  various  abdominal  pulsations 
and  those  of  aneurism,  appear  interesting  :  —  An 


aneurism  originates  gradually,  and  the 


internal 

pulsations  increase  in  streiigtliliy  degrees.  Other 
abdominal  pulsations,  on  the  contrary,  begin  sud- 
denly, and  are  most  violent  in  the  beginning, 
abating  after  they  have  lasted  some  time. 
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In  an  aneurism,  the  pulsation  is  sj-nclii'onous 
■with  the  stroke  of  the  artery  at  the  wrist ;  but  this 
is  not  reguliirly  the  case  with  other  pulsations. 

Should  the  patient  he  aiTected  with  melancholia, 
hypochondriasis,  hysteria,  or  other  nervous  com- 
plaints, void  blood  from  the  stomach,  or  a  black 
matter  from  the  bowels  ;  should  there  be  any 
hardness  or  swelling  of  the  abdominal  viscera 
discoverable  by  the  touch,  the  probability  is  that 
the  pulsations  are  not  owing  to  an  internal 
aneurism. 

With  the  exception  of  cases  in  which  thess 
pulsations  are  owuig  to  mechanical  impediments 
to  the  circulation.  Dr.  Albers  believes  that  they 
are  mostly  a  symptom  of  some  nervous  affection. 
He  also  thinks,  that  the  surprise  excited  by  these 
throbbings  arises  only  from  their  strength  and 
situation  ;  other  analogous,  strong  pulsations,  as, 
for  instance,  those  of  the  heart,  or  of  the  carotids, 
being  common  enough  in  hypochondriacal  and 
hysterical  persons.  The  same  gentleman  adverts 
to  the  increased  action,  which,  in  inflammation 
and  fevers,  is  often  more  conspicuous  in  some  parts 
of  the  sanguiferous  system  than  others. 


See  Ueber  Pulsationem  im  Uuterleibe.  Bremen, 
8vo  1803.  Obs.  on  some  of  the  most  frequent  and 
impoitant  Diseases  of  the  Heart;  on  Aneurism  of 
the  Thoracic  Aorta;  on  Preternatural  Pulsation  in 
the  Epigastric  Region,  &c.  By  Allan  Burns,  p.  262, 
&c.  SVG.   Edinb.  1809, 


ABSCESS  is  derived  from  the  Latin  ahscessus 
which  signifies  a  loss  or  departure,  or  that  some 
thing  is  gone  (to  use  a  homely  English  ^word) 
from  some  part  of  the  body  ;  si  quid  in  aliqua  parte 
corporis  ahscaserif,  as  Celsus  says.  The  word 
signifies  a  collection  of  pus  or  puriform  fluid,  in 
the  substance  of  any  part  of  the  body,  or  in  any 
of  the  cavities.  Thus  we  speak  of  abscess  of  the 
areolar  tissue,  or  bone,  or  brain  ;  and  of  abscess  of 
the  pleura,  or  joints. 

Abscess  in  the  substance  of  a  part  is  homologous 
with  ulcer  on  the  surface.  Each  results  from  th( 
softening  down  of  the  natural  tissues,  and  of  exuda 
tions  which  have  infiltrated  them. 

There  is  one  question,  which  commonly  is 
brought  forward  in  discussing  the  general  history 
of  abscess,  and  that  is,  whether  all  abscesses  of 
necessity  arise  from  inflammation.  This  question 
will  be  amply  discussed  under  the  article  In 
FLAMMATioN  ;  where  we  shall  show  tliat  a  dis- 
pute of  this  matter  is  one  of  words  rather  than  of 
things.  If  all  exudations  are  inflammatory,  then 
all  abscesses  must  be  so  ;  but  until  it  bo  settled 
that  the  term  inflammation  shall  include  all  exiidn- 
tion,  with  hypera;raia,  or  without  it,  it  will  be 
impossible  to  deny  that  abscesses  may  have  no 
necessary  'connection  with  inflammation. 

The  subject  of  abscesses  admits  of  a  twofold  divi- 
sion. I-n  the  first  place,  the  peculiarities  which  they 
derive  fi'om  the  tissue  or  pnrt  of  tlie  body  in  which 
they  are  situated,  will  require  to  be  discussed,  and 
for  this  we  must  refer  to  separate  articles  ;  for  in- 
stance those  on  the  Lymph-vtic  Glands,  Female 
Brkast,  the  Brain,  Bone,  the  Eve,  the  Joints, 
the  Testis,  and  the  Ovary,  in  which  abscess  of 
those  tissues  and  organs  will  be  described.^  Ab- 
scess also  connected  with  the  vertcbnc,  or  with  the 
creat  muscles  of  the  trunk,  will  be  treated  of  in 
the  articles  on  Psoas  or  Lumbar  abscess  ;  and  the 
articles  on  the  PERiNiEUM,  and  the  Gknerative 
ORGANS  in  either  sex,  and  the  Rectum  will  con 


tain  an  account  of  abscess  in  those  situations.  In 
the  present  article  we  take  the  other  division  of 
the  subject,  and  treat  of  abscess  generally. 

Now,  as  we  observe  more  at  length  in  the  ar- 
ticle Inflambiation,  the  general  characters  of 
each  variety  of  abscess  depend  on  those  of  the 
exudation,  of  which  it  is  the  result.  Every  va- 
riety almost,  therefore,  of  blood  disorder,  may  have 
its  own  special  abscess,  and  the  same  may  be  said 
of  many  kinds  of  local  injury. 

The  first  variety  we  will  speak  of  is  the  com- 
monest. It  is  that  which  arises  from  the  common 
inflammatory  exudation,  and  which  may  occur  in 
any  constitution,  after  the  blood  has  been  dis- 
ordered, or  overloaded,  or  the  excretions  insuffi- 
ciently discharged  ;  and  more  especially  if  some 
part  of  the  body  be  in  a  state  which  renders  it 
prone  to  disease.  We  speak  here  of  the  kind  of 
abscess  which  may  follow  a  bruise  or  puncture  if 
inflamed  ;  which  may  affect  the  female  breast 
during  lactation,  or  the  alveoli,  if  a  tooth  be  de- 
cayed. It  may  occur  after  fever,  or  after  any  other 
general  constitutional  disturbance  ;  and  in  so  doing 
often  seems  tn  be  the  mode  in  which  something 
injurious  may  be  eliminated  from  the  blood,  and 
the  health  be  improved  in  consequence.  Its  course 
is  commonly  acute,  hence  it  is  often  called  par 
ea:ccllence  the  acute  abscess  ;  although  sometimes 
the  course  of  this  abscess  is  chronic  ;  and  that  of 
any  other  variety  may  be  acute.  As  good  a  word 
as  auj'  in  phlegmon. 

A  second  varietj',  the  chronic  abscess,  is  marked 
by  the  almost  entire  absence  of  inflammation,  and 
results  from  the  degeneration  of  an  exudation  of 
a  low,  devitalised  kind.  The  term  scrofulotis  is 
commonly  applied  indiscriminately  to  chronic  ab- 
scesses, although  it  is  not  the  truth  that  every 
chronic  abscess  is  scrofulous,  nor  that  every  scrofu- 
lous abscess  is  chronic. 

We  may  remark  that  abscesses  commencing  with 
specific  scrofulous  exudation  have  characters  of  their 
own,  which  will  be  pointed  out  in  the  article  Scro- 
I'-ULA.  Chronic  indeed  they  are  sure  to  be  in  their 
duration,  although  their  origin  maybe  attended  with 
signs  of  acute  inflammation. 

We  will  only  allude  to  the  varieties  of  abscess 
which  are  presented  by  boil  and  carbuncle  ;  to  the 
abscesses  which  occasionally  result  from  gouty  exu- 
dations, surcharged  with  the  so  called  chalky  deposit, 
and  which  also  occasionally  follow  chronic  rheu- 
matic disease,  if  injury  be  superadded.  We  might 
speak  of  cancerous  abscess  to  designate  the  hollows 
formed  in  masses  by  cancer  before  ulceration.  We 
must  allude  to  the  venereal  bubo  as  an  instance 
of  abscess  in  the  lymphatic  vessels  or  glands,  or  iu 
the  areolar  tissue  around  them,  produced  by  the 
action  of  a  particular  poison,  through  which  the 
behaviour  (as  chemists  would  call  it)  of  these 
abscesses  has  some  peculiarities.  (See  Syphilis, 
Caruunxle,  Cancer,  &c.) 

Tliere  is  another  kind,  the  difused  abscess, 
which  has  derived  its  name  from  its  wide  extent, 
and  from  the  circumstance  that  the  exudation  is 
not  limited  to  one  centre,  and  that  when  suppura- 
tion has  taken  place,  the  puriform  fluid  is  not  con- 
tained in  anything  like  a  cyst,  but  is  extravasated 
or  dilTiised  widely  along  the  areolar  tissue,  into 
the  interstices  of  muscles,  and  under  the  skiii. 
This  may  arise  from  the  nature  of  the  injury  which 
has  caused  tlie  abscess  ;  as,  for  example,  when  a 
limb  has  suffered  compound  fracture  and  blood  has 
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boon  widely  extravasated,  and  ofifonsive  discharges 
.  penetrate  the  muscuhir  interstices  ;  or  when  urine 
is  oxtiavasated,  or  when  some  poison,  as  that  of 
snakes,  has  been  inserted  into  the  areolar  tissue. 
Some  cases  too  of  carbuncle,  may  really  be  called 
dift'iised  abscesses,  so  widely  are  the  unhealthy 
exudations  spread  in  the  areolar  tissue.  But  the 
most  frequent  cause  of  diffused  abscess  is  phleg- 
monous erysipelas,  and  the  state  known  as  pyaemia, 
in  which  it  is  probable  that  the  blood  is  ♦impreg- 
nated with  some  putrid  poison.  Not  but  that  the 
same  kind  of  abscess  may  follow  any  grave  fever; 
thus  during  typTius,  the  areolar  tissue  of  a  whole 
limb,  from  the  foot  to  the  nates  may  be  filled  with 
pus. 

Now  whether  we  have  regard  to  the  nature  of 
the  exudations  which  produce  abscess  or  not,  we 
shall  find  that  the  threefold  division  into  acute, 
eh  ronic,  and  diffuse,  will  be  a  convenient  one,  as 
it  will  show  the  treatment  applicable  to  the 
largest  number  of  cases.  Most  acute  abscesses 
arise  from  a  common  inflaramatorj'  tendency  ; 
most  chronic  abscesses  from  a  state  of  debility 
allied  to  scrofula  ;  and  most  diffused  abscesses, 
from  the  presence  of  some  wide  contamination 
of  the  blood. 

The  most  frequent  situation  of  abscesses  is  the 
areolar  tissue,  especially  the  subcutaneous,  or 
intermuscular.  But  tliere  is  no  tissue  which 
admits  of  unhealthy  exudations  into  its  interstices, 
which  may  not  be  the  seat  of  the  abscess. 

It  is  to  be  remarked  further  that,  the  areolar 
tissue,  just  outside  an  irritated  membrane,  is 
often  the  seat  of  abscess.  The  commonest  abscesses 
perhaps  which  occur,  are  those  situated  just  ex- 
ternal to  lymphatic  glands,  when  these  glands 
are  irritated  by  poisonous  matter  brought  to  them 
by  their  afferent  vessels.  In  the  common  acne, 
the  exudation  and  suppuration  are  usually  just 
external  to  the  sebaceous  follicles.  In  phlebitis,  and 
angeio  leucitis,  in  mammary  abscess,  in  erysipelas 
and  eczema,  the  same  thing  occurs  perpetually. 
A  surface  is  bathed  with  unhealthy  secretion, 
or  vitiated  liquor  sanguinis,  as  the  case  may  be  ; 
a  portion  of  this  is  imbibed  and  creates  abscess 
external  to  the  membrane :  or  an  unhealthy  exu- 
dation may  be  directed  both  to  the  surface  and  to 
the  tissues  beneath.  But  whatever  the  explana- 
tion, the  fact  remains. 

Of  all  situations  of  abscess  perhaps,  as  we  have 
just  said,  the  lymphatic  glands  and  the  areolar 
tissue  around  them  are  the  commonest.  They  are 
exposed  to  the  passage  of  irritating  matter  through 
the  lymphatics  from  every  sore,  abrasion,  and  inter- 
stitial exudation  whatever.  Hence  the  frequency 
of  bubo  of  the  groin  in  syphilis  and  gonorrhoea, 
of  swelling  above  the  elbow  or  in  the  axilla 
after  punctures  of  the  hands  ;  and  of  the  cervical 
glands  from  cutaneous  disease  of  the  face  or 
scalp  ;  moreover  they  are  the  chosen  seat  of  exu- 
dation in  scrofula,  and  in  almost  every  state  of 
weakness  and  cachexia,  scrofulous  or  not.  (See 
Ly.MPH.ATlC  GI-AND.S,  BuiJO,  &c.) 

Acute  Abscesi  in  the  Areolar  Tissue  or  Phlegnrn 
begins  with  the  usual  signs  of  acute  iiifliimmation. 
Let  us  suppose  that  such  an  abscess  follows  a 
local  injury,  such  as  bruise,  or  puncture  ;  that  the 
patient  iias  not  kept  the  injured  part  at  rest,  and 
has  been  living  freely.  Pain  which  gradually 
increases,  and  acquires  a  decidedly  throbbing 
character  ;   heat,   swelling,    and  redness,  most 


intense  at  the  centre,  will  be  the  symptoms.  The 
accession  of  these  symptoms  is  marked  by  slight 
chills,  which,  as  we  remark  elsewhere  (see 
Inflammatiop<^,  are  the  earliest  signs  of  de- 
rangement in  the  blood.  These  are  followed  by 
the  usual  feverish  symptoms  ;  headache,  lassitude, 
quick  pulse,  hot  skin,  on  which  we  need  not  dilate 
here.  The  swelling  increases,  and  is  exquisitely- 
tender  in  the  centre  and  cedematous  around. 
During  this  time,  which  maj'  vary  from  twenty- 
four  hours  to  three  days,  the  affected  part  is 
becoming  enfiltered  with  increasing  quantities  of 
exudation  ; — with  blood  and  liquor  sanguinis  and 
fibrine.  Now  comes  the  change  from  the  cedema- 
tous and  adhesive  to  the  suppurative  stage.  The 
centre  of  the  swelling  becomes  softer  and  more 
prominent ;  and  tends,  as  is  commonlj'  said,  to 
jMint ;  its  colour  becomes  of  a  paler  or  j'ellower 
cast  ;  and  if  gentle  pressure  be  made  with  the 
fingers  of  each  hand  alternately  a  fluid  may  be  felt 
within,  to  be  impelled  from  side  to  side  like  a 
wave  ;  hence  the  term  fluctuation.  And  now,  if 
the  part  were  examined  it  would  be  found  that 
the  central  mass  of  exudation  was  softening  into 
pus,  that  there  was  a  central  cavit}',  containing 
blood,  serum,  pus  ready  formed,  and  flakes  of 
lymph  not  quite  softened,  whilst  the  exudation 
around  retaining  its  vital  properties  forms  a  pretty 
definite  sac  or  cyst,  by  which  the  pus  is  circum- 
scribed and  prevented  from  being  diffused  into  the 
areolar  tissue.    (See  Suppuration.) 

The  abscess  being  thus  fully  formed,  nature 
proceeds  to  get  rid  of  the  contents.  The  parts 
between  the  cavity  and  the  skin  gradually  melt 
down,  the  quantity  of  matter  increases,  the  cover- 
ings become  thinner,  and  the  pointing  and  fluctua- 
tion more  decided.  At  last  the  skin  becomes 
tense,  portions  of  the  centre  look  yellowish,  and 
lose  their  cuticle;  at  last  one  or  more  apertures  are 
formed,  and  the  pus  escapes. 

Then  is  presented  the  spectacle  so  familiar  in 
idea  to  the  readers  of  Hunter,  of  the  various  effects 
of  inflammation  in  concentric  circles.  At  the  cir- 
cumference, where  the  inflammation  is  least  intense, 
a  ring  of  oedema;  within  this,  a  layer  of  adhesive 
matter  forming  the  cyst;  within  that,  suppuration; 
and  in  the  centre,  a  process  of  ulceration  —  the 
natural  surgeon  —  combined  perhaps  with  some 
degree  of  sloughing,  in  order  that  the  results  of 
the  inflammatorj'  process  may  be  got  rid  of. 

In  the  case  of  abscess,  throroughly  idiopathic, 
that  is,  depending  on  some  morbid  state  of  the 
blood,  and  not  preceded  by  local  injury,  uneasy 
constitutional  symptoms  may  exist  for  a  certain 
time  previously.  Perhaps  the  patient  is  recovering 
slowly  from  the  effects  of  a  fever;  perhaps  the  case 
is  one  of  a  woman  in  imperfect  health,  taxing  her 
digestive  organs  to  supply  material  for  nursing  an 
infant;  perhaps  there  have  been  headaches,  or  pains 
in  the  side,  or  wandering  pains  in  bones  or  joints, 
but  in  such  a  case  shivering  is  tlie  first  symptom; 
pain  in  the  part  affected  follows;  and  these  symp- 
toms may  come  with  the  greatest  suddenness.  The 
writer  has  scon  a  case  of  a  lady,  rather  out  of 
health  .md  weakly,  who  was  seized  with  shivering, 
and  became  delirious  in  an  luuir  :  acute  inflamma- 
tion of  one  breast  fullowcd.  In  sonic  cases,  idio- 
pathic abscess  is  preceded  by  a  patch  of  eczema  or 
by  some  other  cutaneous  eruption;  ))ut  in  many 
cases  the  suddenness  of  the  first  local  pain  is  re- 
markable. 
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The  constitutional  symptoms  during  the  suppu- 
ration are  very  variable.  In  most  cases,  so  soon  as 
suppuration  has  taken  place,  it  seems  as  if  the  dis- 
ease had  done  its  worst,  and  was  pacified;  feverish- 
ness  abates,  and  pain  ceases  or  changes  its  charac- 
ter. This  can  only  be  if  the  abscess  be  seated  in 
loose  and  extensible  parts.  If  it  be  confined  by 
tendinous  or  fascial  structures,  which  do  not  bulge 
out  before  the  matter,  nor  are  softened  and  disin- 
tegrated (absorbed,  as  the  older  surgeons  said) 
without  great  difiicult3%  then  the  pain  increases 
continually  in  intensity''  till  relief  is  obtained. 

One  other  constitutional  symptom  there  is  which 
demands  more  examination  tlian  is  often  given  to 
it.  We  have  said  before  and  elsewhere  (see  In- 
flammation),, that  shivering  appears  to  be  one  of 
the  earliest  signs  that  some  grave  alteration  is 
taking  place  in  the  blood,  that  something  is  re- 
ceived into  the  veins  which  directly  affects  the 
composition  of  that  fluid,  or  that  some  change  is 
taking  place  by  virtue  of  a  deleterious  substance  pre- 
viously received.  For  example,  no  matter  when  or 
how  a  man  imbibes  the  poison  of  fever  or  erj^sipelas, 
he  will  feel  a  shivering  when  the  mischief  is  be- 
ginning in  good  earnest;  and,  in  like  manner,  the 
onset  of  the  inflammation  which  precedes  abscess 
is  commonly  marked  by  a  shivering. 

But  there  is  another  kind  of  shivering  which  may 
accompany  suppuration,  and  which  occurs  when  mat- 
ter is  pent  up  and  cannot  escape  ;  more  especially 
if,  as  we  may  presume,  that  matter  contains  some 
noxious  ingredient.  It  is  often  taught  in  surgical 
books  and  lectures,  that  rigors  are  a  sign  of  sup- 
puration; but  this  is  not  absolutely  true,  because, 
if  we  except  the  shivering  which  occurs  at  the 
commencement  of  the  case,  before  any  pus  is 
formed  at  all,  the  subsequent  stages  of  most  ab- 
scesses are  marked  by  no  rigors  whatever. 

Thefact  is,  that  under  certain  circumstances, rigors 
occur  after  suppuration  has  occurred;  and  they  show 
what,  in  the  language  of  the  students  of  the  Hun- 
terian  epoch,  would  be  called  irritation  of  the  consti- 
tution at  a  disease  which  cannot  be  overcome;  and 
■what,  in  the  language  of  the  humoralists  of  the  pre- 
sent day,  would  be  interpreted  as  absorption  of  dele- 
terious matter  from  aai  abscess  which  has  no  vent. 

The  rigors  of  suppm-ation  form  the  cold  stage  of 
true  lieciic  fever.  They  generally  corns  regularly 
at  the  same  hour  every  day;  they  are  followed  by 
a  hot  stage,  and  afterwards  by  a  profuse  sweat  of 
a  disagreeable  smell.  The  pulse  becomes  quick, 
the  tongue  red  and  raw-looking,  and  there  is  a 
tendency  to  diarrhoea. 

Tho  following  case  will  show  the  true  nature  of 
these  symptoms  :  —  The  writer  was  consulted  by 
a  lady  for  ague.  She  had  had  two  fits,  on  two 
successive  days,  of  rigors,  in  the  evening,  followed 
by  great  headache  and  heat,  and  by  very  great  and 
offensive  perspiration  during  the  night.  On  fur- 
ther inquiry,  one  breast  had  been  painful  the  pre- 
ceding week,  and  was  said  to  be  somewhat  swelled 
and  painful  now.  The  breast,  on  examination, 
presented  an  obscure  indication  of  deep-seated  sup- 
puration ;  a  history  was  plunged  in,  a  large  quantity 
of  pus  escaped,  and  the  rigors  returned  no  more. 

Rigors,  therefore,  do  not  indicate  suppuration 
purely,  nor  is  the  absence  of  rigors  a  sign  of  the 
absence  of  suppuration;  although,  if  present,  they 
give  strong  ground  for  believing  that  matter  is  con- 
fined somewhere.    (See  Hkctiu.) 

After  the  abscess  has  burst  or  has  been  opened, 


if  the  patient  is  fortunate  and  of  good  constitution, 
the  case  is  at  an  end.  The  walls  of  the  cavity 
fall  together,  the  chasm  is  filled  with  pale  pink 
lymph,  and  cicatrisation  may  ensue  in  forty-eight 
hours.  (See  Hunter  on  Ilia  Blood,  c.  iv.  §  3;  Ma- 
carbiey  on  InJlammaUon,  p.  55.) 

In  less  fortunate  cases,  the  discharge  may  con- 
tinue, the  aperture  may  enlarge,  and  the  cure  be 
completed  by  a  more  or  less  tedious  process  of 
GRANUI.ATION.  (q.  V.)  An  unhealed  abscess,  con- 
tracted into  a  narrow  passage,  is  called  Fistula, 
or  Sinus,  (q.  v.)  If  it  have  a  wide  orifice,  it 
becomes  an  Ulcer,  (q.  v.) 

There  is  one  part  of  the  history  of  abscesses 
which  has  degenerated  into  such  a  dreary  common- 
place, that  it  is  with  difficulty  the  writer  can  bring 
himself  to  allude  to  it  at  all.    This  is  the  alleged 
law,  that  inflammation  is  always  most  intense  on 
the  side  nearest  the  surface  of  the  body;  that  ulcer- 
ation, or  interstitial  absorption,  has  always  a  ten- 
dency to  spread  most  in  that  direction ;  in  fact, 
that  there  resides  in  the  animal  body  a  kind  of 
centrifugal  eliminative  law,  by  virtue  of  which  all 
extraneous  matters,  including  pus,  are  brought  to 
the  surface.    "  We  have,  therefore,"  says  Hunter, 
"  always  extraneous  bodies  of  every  kind  _  deter- 
mined to  the  skin,  and  on  that  side  to  which  the 
extraneous  body  is  nearest,  without  having  any 
effect  or  producing  the  least  destruction  of  any  of 
the  other  surrounding  parts.  From  this  cause  we  find 
abscesses,  &c.,  whose  seat  is  in  or  near  the  centre 
of  a  part,  readily  determined  to  the  surface  on  the 
one  side  and  not  on  the  other;  and  wherever  the 
lead  is  once  taken,  it  immediately  goes  on."  So 
far.  Hunter  affirms  a  universal  law,  to  the  effect 
that  "  one  side  only  of  the  surrounding  living  parts 
is  susceptible  of  this  irritation,  therefore  one  side 
only  is  absorbed;  and  this  is  alwa)'8  the  side  nearest 
to  the  external  surface  of  the  body."    But,  with 
characteristic  carelessness,  he  immediately  after- 
wards states,  that  "  as  some  parts /ro»i  their  struc- 
ture are  more  susceptible  of  this  irritation  than 
others,  we  find  that  those  parts  composed  of  such 
structure  are  often  absorbed  although  they  are  not 
in  the  shortest  road  to  the  skin  ;  this  structure  is 
the  cellular  membrane,  as  will  be  taken  notice  of 
hereafter." 

The  most  probable  account  of  the  matter  is,  that 
some  tissues  are  more  prone  to  be  the  seat  of  exu- 
dation than  others,  and,  par  excellence,  the  subcu- 
taneous areolar  tissue ;  that  some  tissues^  resist 
infiltration  and  subsequent  softening  —  possibly  by 
virtue  of  their  mechanical  properties,  as  fascia, 
muscle,  artery,  and  vein;  and,  consequently,  that 
an  exudation  will  rather  increase  in  the  direction 
of  the  skin,  amongst  the  tissues  easily  admitting 
of  it,  than  through  muscle. 

The  tissues  which  are  most  easily  infiltrated  and 
softened  down  in  suppuration  are  those  also  which 
ulcerate  most  easily  —  skin,  areolai-  tissue,  and 
tlic  mucous  membrane,  to  which  must  be  added 
bone  and  cartilage;  but  arteries,  veins,  glands,  and 
muscles  are  comparatively  unaffected,  aud  often 
appear  in  abscesses  and  ulcers  with  then-  surfaces 
as  if  cleanly  dissected.  Yet  there  is  no  tissue 
whatever  which  may  not  suppurate  under  some 
circmustances. 

Tho  chronic  abscess  is  the  result  of  a  very 
'low  degree  of  inflammation,  or  of  none.  It  is  a 
mere  symptom  ;  a  consequence  of  some  slow  disease 
of  bone  or  of  ulceration  of  mucous  membrane,  or 


of  some  other  slow  degeneration  in  a  constitution 
marked  by  want  of  power. 

The  patient  usually  complains  first,  of  a  swelling, 
which  is  pale,  free  from  tenderness,  not  adherent 
to  the  skin,  evidently  encysted.  In  various  situa- 
tions, such  a  swelling  may  be  mistaken  for  a 
venous  cyst,  a  ganglion,  an  aneurism,  or  a  hernia. 
The  patient  probably  can  give  no  account  of  its 
origin,  unless  it  arises  from  disease  of  the  spine,  or 
implicate  some  of  the  great  muscles  of  the  limb, 
•when  probably  there  will  be  an  account  of  obscure 
pain  and  weakness  for  months  or  years;  in  most 
cases  the  presence  of  the  tumor  is  discovered  by 
accident. 

The  abscess  is  bounded  by  a  cyst,  pale  grey  or 
ash  coloured,  more  or  less  vascular,  composed  of 
adhesive  or  fibrous  exudation.  The  contents  may 
embrace  every  variety  of  pus  or  puriform  fluid,  in 
every  stage  of  degeneration.  They  may  be  merely 
an  opaque  serum,  or  serum  with  ciu-dy  flakes,  with 
flakes  of  cheesy  matter  and  cholesterine,  or  genuine 
pus.  The  contents  may  vary  from  time  to  time  ; 
they  may  be  diminished  by  absorption;  or  in- 
creased by  fresh  exudation  kept  up  by  the  orio-inal 
source  of  the  disease,  or  supplied  by  the  inner 
surface  of  the  cyst;— and  this  additional  exuda- 
tion may  consist  of  blood  or  pus,  which  were  not 
present  at  first. 

One  character  of  chronic  abscesses,  is  their 
tendency  to  almost  indefinite  enlargement  before 
coming  to  the  surface  and  bursting.  An  abscess 
originating  in  diseased  bone  may  excavate  all  the 
areolar  tissue  of  the  hips  and  lower  part  of  the 
back,  and  both  thighs,  and  contain  gallons  of 
matter.  They  may  also  make  their  way  along  the 
interstices  of  muscles,  and  point  in  the  most  unex- 
pected situations  at  a  distance  from  the  focus  of 
mischief. 

As  regards  local  history,  the  usual  course  is,  that 
so  soon  as  the  chronic  abscess  has  become  suffi- 
ciently large  to  stretch  the  skin  and  interfere  with 
Its  nourishment,  the  distended  part  reddens,  and 
soon  ulcerates  at  one  or  more  points,  just  as  in  the 
case  of  an  acute  abscess,  and  the  matter  is  dis 
cnarged. 

But  this  process  admits  of  very  many  varieties 
m  its  circumstances  and  results  and  in  the  consti- 
tutional symptoms  attending  it ;  the  chief  of  which 
are  the  following: — 

_  In  the  first  place,  if  the  abscess  result  from  an 
insignificant  exudation  into  the  areolar  tissue,  and 
It  the  state  of  health  which  gave  rise  to  that  exu- 
dation be  repaired  by  proper  alteratives  and 
tomes,  then,  as  we  observe  in  the  article  Ab.sohp- 
Tio.v,  both  the  original  exudation,  and  any  puri- 
form fluid  to  which  it  has  given  rise  by  its  presence 
may  be  taken  into  the  veins  again,  and  the  case  be 
cured  by  absorption. 

Secondly,  in  the  case  of  a  small  abscess  in  the 
subcutaneous  or  intermuscular  areolar  tissue  it 
may  burst,  or  bo  opened,  the  pus  escape,  and  then 
under  favourable  circumstances,  the  opposite  sides 
of  tlie  cyst  may  at  once  contract  and  adhere,  and 
the  aperture  heal.  But  far  more  freriuently  there 
3S  a  want  of  plastic  energy  in  the  lining  cyst,  so  that 
U  requires  a  long  time  to  contract,  during  which, 
as  in  the  acute  abscess,  the  orifice  may  enlarge' 
into  an  ulcer,  and  considerable  drain  take  place 
Irom  thy  internal  surface.    (See  also  Smus.) 

Thirdly,  in  the  case  of  a  large  abscess,  there 
are  other  and  very  grave  conditions  which  may  be 
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added.    One  of  these  is,  that  from  certain  changes 
in  the  quality  of  the  matter  contained  in  the  sac, 
the  same  series  of  phenomena  may  occur  which  we 
spoke  of  under  the  head  of  acute  abscess,  —  viz. 
rigors,  occurring  daily,  followed  by  a  hot  stage, 
and  profuse  perspirations;  in  fact,  the  symptoms  of 
acute  hectic  which  we  have  before  detailed.  This 
is  not  the  place  to  enter  fully  into  the  subject  of 
hectic.    Well  may  Hiuiter's  words  be  taken  in 
their  tiiie  sense,  .that  "  the  constitution  has  become 
conscious  of  a  local  disease  or  irritation  which  it 
cannot  remove  nor  cure."    Tme  also  was  his 
observation  that  hectic  does  not  usually  come  on 
till  after  large  chronic  abscesses  are  opened ;  and 
likewise  his  opinion  that  absorption  of  pus  alone 
cannot  be  the  cause  of  hectic.    But  in  truth,  the 
word  ]ms  embraces  an  immense  variety  of  morbid 
products,  which  again  may  be  intermixed  with 
products  of  decay;  and  these  if  absorbed,  may  be 
capable  of  causing  hectic.    We  may  observe,  as 
we  have  before  said,  that  rigors  and  the  other 
signs  of  hectic  may  exist  without  suppuration; 
and  that  suppuration  to  an  enormous  extent  may 
exist  without  them :  further  that  pus  may  be  and 
daily  is  absorbed  without  producing  hectic;  yet 
that  pus  in  certain  stages  of  decay  or  varieties  of 
admixture  may  if  absorbed  cause  these  symptoms, 
and  does  actually  produce  them  under  certain  cir- 
cumstances.   Some  modern  surgeons  have  copied 
Plunter  and  fallen  into  the  error  of  asserting  that 
hectic  never  occurs  till  after  an  abscess  is  opened. 
But  this  is  absurd. 

The  symptoms  then  of  hectic,  rigors,  heat,  per- 
spirations, red  tongue,  thirst,  loss   of  appetite, 
diarrhoea,  aphthae,  pink  sediment  in  the  urine,  loss 
of  hair  and  rapid  emaciation  may  occur  before  an 
abscess  has  been  opened.     But  after  a  large 
abscess  has  been  opened  a  worse  train  of  circum- 
stances arises,  which  renders  hectic  in  its  severest 
form  still  more  likely  to  come  on.    The  surface  of 
an  extensive  cyst,  endowed  with  very  feeble  vita- 
lity, is  deprived  of  the  support  heretofore  rendered 
to  it  by  the  liquid  which  it  contained.    Hence  its 
surface  becomes  loaded  with  blood ;  and  its  feeble 
vessels  giving  wajs  exude  more  or  less  blood  or 
serum.    The  injury  thus  occasioned  sets  up  some 
degree  of  inflammation  and  feverishness.    Air  pro- 
bably gains  access  to  the  interior  of  the  sac,  and  the 
pus,  a  liquid  not  easily  putrefiable  by  itself;  is  ren- 
dered eminently  so,  by  being  mixed  with  small  quan- 
tities of  serum  and  blood.    Hence  there  is  a  large 
internal  absorptive  surface,  bathed  in  putrescent- 
fluid.    And  now  follows  a  more  grave  set  of 
symptoms.    The  patient  up  to  the  very  day  of  the 
opening  of  the  abscess,  may,  with  the  exception  of 
debility,  have  been  in  a  comfortable  state  of 
health;  he  may  have  escaped  all  hectic  hitherto, 
for,  as  we  have  said,  that  condition  appears  to  be 
incidental  to  abscess,  and  not  essential,  to  arise  from 
the  absorption  of  pus  in  particular  conditions,  and 
not  Irom  absorption  of  pus  pure  and  simple.  But  let 
the  interior  of  a  large  sac  be  bathed  with  putrid 
matter,  and  then  comes  on  shivering,  picking  of 
the  bedclothes,  dry  brown  tongue,  restlessness, 
possibly  sickness,  probably  diarrlirca,  which  after 
two  or  three  days  will  be  followed  by  death. 

Lastly,_it  must  be  noticed,  that  the  drain  from 
an  extensive  abscess  may  slowly  bring  on  complete 
exhaustion,  even  though  there  be  none  of  the 
signs  of  blood  poisoning  just  related. 
The  diffiiscil  abscess  now  comes  to  bo  described, 
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and  if  it  be  true  that  all  other  ahscesses  are  but 
symptoms  of  some  local  or  general  morbid  condi- 
tion, more  especially  may  the  same  be  alleged  of 
this.  There  are,  as  we  observed  before,  two  kinds; 
one  produced  by  local  injury,  such  as  infiltration 
of  the  areolar  tissue  with  urine,  or  with  fetid  exu- 
dation from  a  wound  or  some  other  poison  ;  the 
other  resulting  from  the  action  of  the  more  violent 
blood  poisons,  which  ca.use  wide  exudation  of  a 
matter  difficult  of  absorption,  prone  to  run  into 
a  state  of  liquefaction,  and  incapable  of  becoming 
organised,  like  healthy  fibrine  into  a  sac,  which  shall 
circumscribe  the  liquid  part  of  the  exudation  and 
prevent  its  wide  dilfusion.  [See  Inflammation.) 

The  points  in  which  the  diffused  abscess  differs 
from  the  common  acute  abscess,  are  these:— 
Swelling  is  flatter,  more  widely  spread ;  not  ele- 
vated in  one  centre;— redness  also  not  most  in- 
tense at  the  centre,  and  gradually  vanishing,  but 
extending  in  irregular  patches  ;  perhaps  abruptly 
defined  —  redness  sometimes  absent;  — sometimes 
of  a  peculiar  and  unusual  hue ;  heat  and  pam  are 
generally  intense;  in  some  cases  they  may  be 
absent  "  Want  of  tendency  to  point  in  one  place  ; 
and  a  hard  brawny,  or  a  doughy,  or  oedematous,  or 
obscurely  fluctuating  swelling  are  other  character- 

Tlie  local  progress  of  this  kind,  of  abscess  is  as 
f(,]lows  —  First  comes  unhealthy  exudation,  which 
spreads  and  infiltrates  the  areolar  tissue.    It  may 
Toe  firm  and  brawny  ;  or  almost  entirely  liquid  from 
the  first,  consisting  of  a  turbid  yellowish  serum 
It  may  occupy  great   space  and  extend  great 
distances,  filling  the  entire  subcutaneous  areolar 
tissue  of  a  limb,  or  of  one  side  of  the  trunk.  It 
Boon  causes  inflammation  of  the  skin,  whose  vita- 
lity is  seriously  interfered  with  from  the  state  ot 
the  subcutaneous  tissue,  and  which  exhibits  vesicles 
filled  with  serum,  straw  coloured,  or  yellow,  or 
livid     At  these  points  the  skin  afterwards  ulce- 
rates or  sloughs,  giving  exit  to  copious  puriforra 
discharge  with  flakes  of  dead  areolar  tissue  which 
come  away  often  like  masses  of  wet  tow  Large 
tracts  of  skin  may  perish  in  this  wajs  and  all  the 
areolar  tissue  may  perish  from  the  surface  and  inter- 
stices of  the  muscles,  leaving  them  as  though  cleanly 
dissected.    The  work  of  granulation  may  succeed 
vigorously,  but  cicatrisation  must  of  necessity  be 
Blow  under  such  circumstances,  and  the  muscles  be 
left  embarrassed  and  the  joints  permanently  bent. 

The  constitutional  symptoms  which  accTOpany 
such  a  state  of  things  are  those  which  are  some- 
tiroes  described  as  sjTnptoms  of  irntalive  fever,  or 
pycBinia;  or  of  typlioid  symptomatic  fever.  Rigors 
followed  by  intense  excitement  of  the  heart  ;  pal- 
pitation and  anxiety  at  the  chest  ;  rapid  soft 
pulse  ;  dry  brown  or  glazed  tongue  ;  possibly  bilious 
diarrhoea,  or  dysentery  ;  possibly  delirium  ;  pos- 
sibly a  preternatural  calmness  and  clearness  of 
mind.  If  relief  be  not  given,  the  patient  sinks, 
and  death  is  perhaps  preceded  by  squinting  and 
convulsive  twitchings. 

The  great  variety  of  causes  which  rnny  give  rise 
to  diffused  abscess  must  of  necessity  occasion  great 
difference  in  the  details.  These  may  be  learned 
by  consulting  the  articles  Extravasation 
OF  Urine,  Compound  Fkactukb,  Gunshot 
Wounds,  Poisoned  Wounds,  and  Dissection 
Wounds  ;  whilst  the  details  of  cases  arising 
from  constitutional  causes  will  appear  n.  the  articles 
Pyemia,  Erysipelas,  and  Glandbbs. 


In  cases  in  which  the  malady  arises  from  a 
vitiated  state  of  the  blood,  operating  on  parts 
'  '  '   have  received  no  injury,  it  is  surprising 
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how  suddenly  the  whole  process  may  be  accom- 
plished. A  woman,  for  instance,  whose  womb  has 
imbibed  an  erysipelatous  poison  after  child-birth, 
and  who  has  shivered,  and  is  suffering  from  abdo- 
minal pain  and  tenderness,  and  suppressed  milk 
and  lochia,  may  be  struck  as  it  were  with  a  sudden 
pain  in  one  shoulder  or  elbow,  which  after  a 
short  time  may  vanish  entirely,  and  be  succeeded 
by  pain  in  the  calf  of  the  leg,  which  speedily  red- 
dens, and  in  a  few  hours  may  be  a  bag  of  pus  ; 
and  in  some  cases  this  is  accomplished  with  little 
if  any  pain. 

From  cases  of  this  kind  the  student  may  learn 
the  purport  of  various  terms  which  have  been  ap- 
plied to  aliscesses.    For  example,  a  distinction 
may  be  made  between  abscess  in  a  part,  and 
abscess  of  a  part.    In  the  former,  suppuration 
occurs  in  a  part  previously  healthy,  which  is 
selected  as  the  spot  for  accomplishing  a  work  ol 
elimination  ;  in  the  latter,  the  suppuration  is  pro- 
duced by  a  diseased  state  of  the  part  itself.  Ab- 
scesses by  which  the  separation  of  a  materies  morbi 
was  assumed  to  be  effected  were  formerly  often 
called  critical  ;  they  have  also  been  termed  conse- 
cutive, and  metastatic;  although  the  last  word,  m 
its  ordinary  signification  implies  more  than  can 
quite  be  proved  ;  that  is,  it  implies  that  pus,  in 
the  form  of  pus,  is  taken  up  from  one  part  and 
deposited  in  another,  of  which  there  is  no  proof. 
(See  PvasMiA,  Phlebitis.) 

One  kind  of  abscess  may  improperly  be  called 
diffused;  and  that  is  abscess  underneath  hard  fascia, 
and  in  the  sheaths  of  tendons;  the  pus  cannot  get 
through  these,  and  so  spreads  underneath  them  ; 
and  very  serious  cases  they  are  ;  but  their  diffusion 
arises  from  anatomical  peculiarities,  and  not  from 
any  thing  special  in  the  kind  of  exudation. 

We  have  now  described  the  three  chief  forms 
in  which  abscesses  may  present  themselves,  no 
matter  from  what  cause  they  may  anse     Hut  it 
must  be  borne  in  mind  that  imiumerable  shades 
and  gradations  exist  ;  for  example,  m  the.  mten- 
sitv  of  the  inflammation  which  shaU  accompanj 
the  first  stage  of  an  abscess,  and  in  the  degree  of 
led  contamination  which  shall  be  the  cause  of 
it  •  and  that  allowances  must  be  made,  in  this  as 
in' other  cases  where  things  are  treated  of  m  a 
general  way,  for  the  difficulty  of  presenting  one 
set  of  facts  without  seeming  to  ignore  another. 
Every  gradation  may  occur  between  a  hcaUl;y 
acute  abscess,  concentrated  to  one  point  rapidly 
suppurating,  pointing,  bursting,  and  healing  up, 
affile  JieaUhy  diffused  abscess,  with  its  imper- 
fect limitation,  and  suppuration  in  pat<=hes  here 
and  there,  and  widespread  destruction  of  he  areo- 
lar tissues.    So  every  variety  may  exist  m  the 
decree  of  healthy  sthenic  feverishness,  and  of  un- 
hea  tl  y  irritatd  fever  ;  and  every  variety  between 
the  acute  and  chronic  abscess  in  tlie  amount  of 
"nd'riidity  with  which  the  diseased  pro- 
cesses are  beg"",  carried  or,  a  d  e    ed.  ^^^^^^ 

,ar^;y:ts:>^-"^^^--^''V''tS" 

iigi  ij,  .1=  ^  ,„  sav.  thev  may  be  classi- 
flainma  ,on  b'*  «  ''j^^J^"  L.  1?  Abscess  result- 
lied  under  these  thiee  iieaas .     ^.  j-  „.j„_ 

ing  purely  from  the  localisation  of  blood  disorder, 
including  dl  scrofulous,  and  cachectic,  and  cri  ical 
and  eliminative  abscesses  ;  all  abscesses  resulting 
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from  pyaDiiiia,  glanders,  and  all  the  pustules  of 
sniiill-pox.  2.  Abscess  resulting  from  local  injiu-y  ; 
such  as  punctures  and  bruises ;  whether  or  not 
complicated  with  the  presence  of  foreign  bodies, 
or  impregnated  with  poison.  3.  Abscess  resulting 
from  pre-existing  disease  of  another  part,  from  dis- 
ease of  bone  or  joint,  or  from  ulceration  of  mucous 
membrane  of  rectum,  urethra,  or  the  like. 

Treatment  of  the  Acitte  Abscess.  —  This  may  be 
divided  into  four  branches  :  — 1st,  Measures  which 
may  be  adopted  to  prevent  suppuration,  supposing 
it  has  not  t;iken  place,  or  to  cause  absorption  of  the 
matter,  supposing  it  has.  2ndly.  Measures  in- 
tended to  promote  and  hasten  suppuration.  3rdly. 
Tiie  evacuation  of  the  matter  where  formed. 
4thly.  Tiie  cure  of  the  resisting  cavity  or  ulcer. 

In  the  first  place,  then,  if  any  given  case  of 
inflammation  is  seen  earl)-,  it  will  be  fair  to  con- 
sider whether  the  patient  may  not  be  spared  the 
pain  and  injury  which  would  result  from  allowing 
it  to  go  on  to  suppuration.  Let  us  suppose,  as 
before,  an  inflamed  bruise  or  puncture,  or  other 
local  injury.  In  this  case  the  treatment  of  inflam- 
mation adapted  to  the  case  must  be  put  in  force. 
The  part  must  be  kept  at  rest,  and  elevated  ; 
leeches  applied  ;  warm  poppy  fomentation?,  or  cold 
lotions  be  used  ;  (and  the  patient,  as  stated  else- 
where, DQ.ay  be  safely  left  to  make  his  choice;) 
and,  above  all,  a  dose  or  two  of  calomel,  with 
colocynth  or  senna,  or  Epsom  salts,  must  be  admi- 
nistered. By  these  means,  probably,  the  inflamma- 
tion may  abate  ;  should  it,  however,  still  go  on 
to  suppuration,  the  case  must  be  treated  as  de- 
scribed presently. 

If  the  case  be  purely  idiopathic,  and  be  seen 
early,  the  practitioner  must  make  it  his  duty  to 
consider  of  what  particular  blood  disorder  the  local 
inflammation  is  a  sign,  and  whether  he  may  not 
get  rid  of  the  materies  morbi,  through  some  of  the 
great  secreting  organs.  For  example,  a  patient 
recovering  from  fever  is  seized  with  violent  pain 
deep  in  the  neck,  witli  obscure  swelling,  intense 
tenderness,  and  utter  inability  to  move,  and  with 
great  feverishness.  Another  patient  has  the  same 
symptoms  on  the  lower  and  inner  part  of  the  thigh. 
Another  is  seized  with  pain  and  swelling  of  the 
gums  near  a  carious  tooth.  These  symptoms,  we 
are  certain  from  experience,  if  unchecked,  will  go 
on  to  abscess.  But  by  attending  to  the  common 
principles  of  the  treatment  of  inflammation,  by 
purifying  the  blood,  and  abating  local  irritation, 
they  may  be  made  to  subside. 

_  The  first  point  is  to  produce  a  good  discharge  of 
bile  and  fa;cal  matter,  by  repeated  doses  of  calo- 
mel, carried  off  by  purgatives,  till  ofitnsive,  dark- 
coloured  motions  have  ceased  to  pass.  Meanwhile 
the  patient  should  be  in  bed;  the  part  raised,  and 
covered  with  warm  fomentations  or  poultices  of 
bread,  bran,  linseed,  or  boiled  chamomile  flowers. 
No  matter  what  theory  may  say,  there  is  no  doubt 
but  that  ivarmth  and  moisture  are  capable  alike 
of  facilitating  the  dispersion  and  the  maturation 
of  abscesses  in  the  proper  cases.  The  diet  should 
be  just  what  is  reriuisite  to  keep  the  powers  up  to 
a  healthy  standard  ;  it  may  require  to  be  low, 
middle,  or  high.  Leeches  also  may  be  applied  if 
the  pain  and  tenderness  arc  intense. 

By  these  means,  supposing  all  active  inflamma- 
tion to  have  subsided,  tlie  pulse  to  be  quiet,  and 
the  tongue  clean,  and  the  inflamed  part  slacker, 
cedemntous,  and  much  less  tender,  then,  whether 


suppuration  be  conceived  to  have  taken  place  or  no, 
the  matter  will  probably  be  absorbed,  .and  the  ease 
do  well.  Moderate  pressure  by  bandages,  gentle 
stimulation  of  the  sutface  with  warm  spirituous  li- 
niments, especially  the  compound  camphor  lini- 
ment ;  aperients,  quinine,  mineral  acids,  and  other 
tonics,  with  and  above  all  fresh  air  and  sea- 
bathing, will  most  likely  finish  the  cure. 

We  hear  sometimes  of  specific  remedies  adopted 
to  hasten  absorption,  such  as  the  iodine  paint,  or 
iodine  liniment  ;  vesication  with  the  cantharides  or 
nitrate  of  silver,  or  the  formation  of  pustules  with 
tartar  emetic  ointment,  and  particularly  emetics. 
The  writer  believes  that  if  the  principles  laid 
down  in  the  preceding  paragraph  are  acted  upon, 
these  measures  will  be  found  unnecessary  ;  in  case 
of  need,  however,  the  surgeon  can  try  them.  We 
purposely  avoid  here  the  question  of  the  Venereal 
Bubo. 

The  remedies  adapted  to  prevent  suppuration, 
maj'-  be  used  in  all  cases,  because  if  they  do  not 
prevent,  they  will  at  least  lessen  the  amount  of 
it ;  except  however  two  most  decided  repressing 
remedies  :  viz.  cold  applications  and  leeches,  in 
the  use  of  which  the  surgeon  shows  his  dis- 
cretion, or  the  want  of  it.  As  a  general  rule, 
leeches  should  not  be  used  unless  there  is  some- 
thing like  certainty  of  preventing  suppuration  ; 
and  cold  should  not  be  used  in  acute  idiopathic  in- 
flammation generally,  unless  the  patient  particu- 
larly wishes  it. 

Our  second  branch  of  treatment  consists  in 
hastening  suppuration,  if  inevitable.  The  means 
are  simply  abstaining  from  cold,  leeches,  and  un- 
necessary purgation  :  and  in  the  constant  applica- 
tion of  moist  applications,  as  warm  as  they  can  be 
borne  with  comfort. 

Our  third  point  relates  to  the  evacuation  of  the 
matter  ;  and  in  most  cases  it  is  best  to  quicken 
the  operations  of  nature,  by  opening  the  abscess. 
It  is,  or  was  commonly  said,  that  abscesses  may 
be  opened  by  the  knife,  by  caustic,  or  by  seton. 
Setting  aside  the  last  as  a  barbarism,  and  observ- 
ing that  the  caustic  is  of  service  in  cases  where 
the  skin  covering  an  abscess  is  thin  and  sure  to 
ulcerate,  as  in  some  buboes  and  carbuncles,  so  that 
the  surgeon  does  quickly  by  caustic  what  other- 
wise could  be  done  more  slowly  and  painfully 
without; — we  may  state  that  the  best  instrument 
is  a  small  straight  knife,  which  should  be  plunged 
in  at  the  place  where  there  is  most  pointing,  till  it 
has  entered  the  cavity,  and  then  be  made  to  cut 
half  an  inch  to  an  inch  and  a  half,  as  it  is  being 
withdrawn.  Then  the  swelling  should  be  fo° 
mented,  and  covered  witli  warm  soft  poultices,  into 
which  the  matter  may  escape,  solicited  by  gentle 
pressure. 

The  size  of  the  aperture  should  be  such  that  the 
matter  may  run  out  easily,  and  if  the  case  admits 
of  choice,  it  should  be  in  a  depending  posture. 

Fourthly.  After  the  evacuation  of  the  matter, 
poultices  and  fomentations  may  be  continued  for  a 
day  or  two,  until  tenderness  and  pain  cease  ;  thsn^ 
lint,  dry  or  dipped  in  zinc  lotion,  and  bandage,  are 
the  best  applications,  and  the  health  should  bo 
recruited  with  good  diet  and  tonics. 

Trcalmoiil  of  ilia  Chronic  Abscess. — In  all  cases, 
the  constitutional  treatment  takes  precedence,  and 
it  will  be  the  practitioner's  duty  to  prescribe  sea- 
air,  steel,  cod-liver  oil,  iodide  (if  iron  or  of  potas- 
sium, and  such  other  alteratives  and  tonics  as 
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may  be  best  adapted  to  the  circumstances  of  the 
Cease.  He  must  further  bear  in  mind  the  duty  of 
looking  for  local  disease,  especially  of  bone,  to 
which  the  origin  of  tlie  abscess  may  probably  be 
traced  ;  and  likewise  the  dangers  which  arise  from 
the  fact  of  the  existence  of  a  large  abscess,  no 
matter  what  its  cause  may  be. 

Speaking  generally,  Ave  may  say  that  in  all 
cases,  the  sooner  an  abscess  is  opened  the  better. 
Many  remedies,  local  and  constitutional,  are  spoken 
of  as  capable  of  producing  absorption,  but  the  less 
the  practitioner  trusts  to  them,  the  less  he  will  be 
disappointed.  Galbanum  plaster,  iodine  paint,  and 
the  like  do  little  good. 

So  soon  as  the  diagnosis  is  certain,  especially  if 
the  tumour  is  enlarging,  and  has  become  adherent 
to  the  skin,  and  certainly  before  the  skin  is  in- 
flamed or  rendered  liable  to  ulcerate,  an  opening 
should  be  made. 

If  the  abscess  be  superficial  and  small,  not  con- 
nected with  deep-seated  disease,  it  should  be 
opened  freely,  so  that  it  may  be  thoroughly  emp- 
tied, and  pressure  be  kept  upon  the  sac  by  com- 
presses, strips  of  plaster  or  bandages.  The  wound, 
after  a  day  or  two,  may  be  bathed  with  zinc  lotion, 
and  the  cavity  be  injected  with  it,  if  the  discharge 
continues  thin  and  copious  ;  or  a  solution  of  nitrate 
of  silver  or  of  iodine,  may  be  employed  for  the 
same  purpose,  to  destroy  the  lining  of  the  sac,  and 
create  fresh  exudation  and  granulation  with  vigour. 
If  the  discharge  continues  to  get  less  and  less,  and 
there  is  no  particular  inconvenience,  the  cavity 
may  be  left  to  shrink  under  the  influence  of 
moderate  pressm-e. 

There  is  an  untoward  event  which  sometimes 
occurs  to  chronic  abscesses  of  scrofulous  origin,  and 
that  is  the  deposit  of  additional  scrofulous  exuda- 
tion outside  the  abscess,  the  ulceration  of  the 
orifice,  and  conversion  of  it  into  a  scrofulous  ulcer, 
which  is  alwavs  a  most  tedious  affair. 

If  the  abscess  has  already  become  perilously 
laro-e,  the  great  point  is  to  make  it  smaller  before 
it  becomes  permanently  open,  and  to  avoid  the 
dangers  of  inflammation  of  the  cyst,  and  absorption 
of  putrid  matter.    For  this  purpose  a  small  open- 
ing should  be  made  with  a  trocar  or  bistoury  :  the 
greatest  care  should  be  taken  to  keep  up  gentle 
pressure  during  the  operation,  so  as  to  keep  out  the 
air  ;  a  bandage  should  be  put  on  so  as  to  main- 
tain equal  pressure  on  the  cyst,  and  the  wound 
should  be  most  accurately  closed  by  plaster  or 
collodion,  or  bloody  lint  moistened  with  a  little 
perchloride  of  iron,  and  be  made  to  heal.    After  a 
few  days,  another  opening  should  be  made  with 
the  same  precautions,  and  it  should  be  repeated  at 
such  times  as  will  not  allow  the  cyst  to  return  to 
anything  like  a  state  of  distention.    By  this  pro- 
cess, it  may  be  hoped  that  the  sac  will  gradually 
contract,  so  that  at  last  if  a  permanent  sinus  be 
established,  it  may  do  no  harm. 

If  putrefaction  of  the  contents  of  the  sac  should 
take  place,  not  a  moment  should  be  lost  in  making 
free  openings,  so  that  there  may  be  no  retention, 
and  in  syringing  out  the  cavity  with  weak  solution 
of  chloride  of  lime,  and  adopting  every  means  of 
keepin"  the  veins  full  of  good  wine  and  soup,  so  that 
absorption  of  the  putrid  matter  may  do  less  harm 

Treatment  of  the  Diffused  Mseess.—Fov  tho 
details  of  treatment  we  must  refer  to  the  Articles 
which  wc  have  referred  to  for  details  of  symptoms. 
Hole  we  may  say  briefly,  that  early  and  free  mci- 


sion  into  the  infiltrated  tissues,  !ind  the  use  of 
tonics  and  abundant  diet  with  stimulants,  and  of 
small  doses  of  mercury  to  provoke  the  eliminative 
organs  (not  to  affect  the  mouth)  in  cases  in  which 
there  is  infection  of  the  blood,  are  the  leading  mea- 
sures. 

The  following  aphorisms  from  the  earlier  edition 
of  this  dictionary,  well  deserve  the  attention  of  the 
surgeon. 

Op  the  time  when  Abscesses  should  be 

OPENED. 

The  following  are  generally  regarded  as  cases 
in  which  an  opening  should  be  made,  as  soon  as 
the  slightest  degree  of  fluctuation  is  perceptible, 
or  sometimes  even  sooner. 

1.  Abscesses  arising  from  extravasation  or  ef- 
fusion of  irritating  fluids  or  matters  into  the  cellu- 
lar tissue.  To  this  class  especially  belong  urin- 
ary and  f£ecal  abscesses.  Here  the  incision  is 
necessary,  not  only  for  the  discharge  of  pus,  but  of 
the  effused  matter,  or  fluid,  which  is  the  cause  of 
irritation  and  suppuration.  I  may  add,  that, 
under  such  circumstances,  a  very  free  incision  is 
required  to  fulfil  these  two  important  indications. 

2.  Abscesses  preceded  by  intense  inflamma- 
tion, and  situated  in  parts  abounding  in  adipose 
cellular  tissue  ;  as,  for  instance,  the  verge  of  the 
anus,  the  neighbourhood  of  the  rectum,  the  sides 
of  the  neck,  and  the  axillarj',  inguinal,  and  pop- 
liteal regions.  In  such  cases,  if  an  early  opening 
be  not  made,  the  purulent  matter  spreads  to  a 
great  extent  in  the  cellular  tissue,  and  an  enormous 
denudation  of  parts,  or  separation  of  them  from 
one  another,  is  apt  to  ensue. 

3.  Daily  experience  teaches  the  surgeon,  that 
abscesses  are  seriously  retarded  in  their  progress 
to  the  surface  of  the  body  by  the  intervention  of  a 
fascia,  or  an  aponeurosis.  These  are  cases,  there- 
fore, requiring  an  early  opening  to  be  made,  in 
order  to  prevent  the  matter  from  spreading  widely 
in  the  interstices  of  the  muscles,  from  detaching  the 
vessels  and  nerves  from  their  connexions,  and  from 
forming  numerous  and  extensive  sinuses  in  vari- 
ous directions.  Abscesses  under  the  fascia;  of  the 
thigh,  arm,  forearm,  and  leg,  come  under  the  rule 
here  specified,  as  well  as  collections  of  matter  under 
the  palmar  and  plantar  fascia;,  and  in  the  sheaths  of 
tendons.  Here,  as  Dupuytren  observes,  the  prac- 
tice of  an  incision  is  warranted  as  soon  as  the 
practitioner  perceives  oedema  of  the  parts,  a  broad 
and  undefined  swelling  of  them,  the  phenomena 
attending  the  progress  of  internal  abscesses,  and  a 
deep  obscure  fluctuation,  following  the  ordinary 
symptoms  of  inflammation. 

4  Abscesses  in  the  parietes  of  the  chest,  or 
abdomen,  in  the  vicinity  of  a  serous  membrane, 
should  be  opened  without  delay,  in  order  to  pre- 
vent with  certainty  the  eftusion  of  pus  inwardly, 
an  occurrence  which,  though  rare,  has  sometimes 
happened.  Certain  abscesses  of  the  neck,  formed 
under  the  sterno-cleido  mastoid  muscle,  call  for  an 
early  opening;  because  they  not  only  cause  a 
considemble  and  very  painful  swelling,  but  the 
matter  may  easily  descend  towards  the  clavicle 
and  chest,  in  the  course  of  the  vessels  and  nerves. 

5  Abscesses  in  parts  abundantly  supplied  with 
nerves  and  capillary  blood-vessels,  and  which,  when 
inflamed,  are  accompanied  by  e.xcessive  pain  or 
close  confinement  or  strangidation  of  the  textures, 
as  whitlows,  large  painful  boils,  carbuncles,  &c. 
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C.  All  abscesses  producing  serious  disturbance, 
or  interruption,  of  the  functions  of  very  important 
organs,  and  thereby  endangering  life  ;  as  ab- 
scesses of  the  throat,  or  near  the  larynx,  or  pha- 
rynx ;  abscesses  compressing  the  jugular  veins, 
and  threatening  the  patient  with  apoplexy  or  suf- 
focation, &c.  In  such  cases,  if  the  practitioner 
were  to  defer  making  an  opening  until  the  swelling 
had  softened,  and  the  abscess  had  been  perfectly 
formed,  the  patient  would  be  in  great  danger  of 
perishing  ere  such  changes  had  taken  place. 

7.  The  generality  of  chronic  abscesses  should 
be  opened  early,  more  especially  if  the  means 
usually  resorted  to  for  promoting  the  absorption  of 
the  matter,  present  no  prospect  of  success.  By 
omitting  to  make  an  outlet  for  the  matter,  we 
allow  the  accumulation  of  it  to  increase,  and 
sometimes  the  abscess  then  becomes  dangerous 
from  its  mere  size;  the  inner  surface  of  it,  or  the 
cyst,  acquiring  vast  magnitude.  With  respect  to 
chronic  abscesses,  connected  with  diseased  bone 
or  diseased  joints,  and  collections  of  purulent 
fluid  in  the  synovial  membranes,  some  directions 
will  be  found  in  other  parts  of  this  work.  (See 
Joints  ;  Lumbar  Abscesses  ;  Vertebra,.) 

"  Those  abscesses  ouglit  to  be  opened  early 
(says  Professor  Thomson)  that  are  situated  in 
parts  through  which  the  matter  is  liable  to  be- 
come widely  diffused.  This  is  particularly  the 
case  v>'ith  abscesses  that  are  situated  on  the  fore 
part  of  the  neck,  or  in  the  cavity  of  the  axilla, 
or  by  the  side  of  the  rectum.  When  matter  is 
formed  in  the  cavity  of  the  axilla,  if  it  does  not 
speedily  obtain  an  external  outlet,  it  is  very  liable 
to  pass  up  towards  the  clavicle  in  the  course  of 
the  axillary  plexus  of  nerves  and  vessels,  or  for- 
wards under  the  pectoral  muscle.  I  have  repeat- 
edly seen  axillary  abscess  take  both  of  these  direc- 
tions at  the  same  time,  forming  one  of  the  most 
painful  and  difficult  cases  to  treat,  which  occurs 
in  the  management  of  abscesses."  Dr.  Thomson 
also  considers  an  early  opening  proper  and  neces- 
sary, when  the  matter  is  lodged,  as  in  some  cases 
of  whitlow,  in  the  sheaths  of  the  tendons  ;  when 
matter  is  formed  under  the  periosteum  ;  when  it 
collects  under  fasciie,  or  in  the  vicinity  of 
large  arteries,  joints,  or  the  greater  cavities  of  the 
body  ;  and  also  when  the  abscess  is  deep-seated. 
(See  On  Injlammation,  p.  336 — 338.) 

With  respect  to  making  an  early  opening  into 
abscesses  situated  near  large  arteries,  I  am  not 
.^ware  that  any  danger  of  the  artery  ulcerating 
in  consequence  of  the  nearness  of  the  pus,  really 
exists.  Therefore,  some  doubts  may  reasonably  be 
entertained  of  the  soundness  of  Professor  Thom- 
son's advice  in  this  particular  case,  as  the  general 
rule  of  opening  abscesses  near  large  blood-vessels, 
in  an  early  stage  of  the  disease,  would  be  objec- 
tionable on  the  ground  of  the  practice  exposing 
the  vessels  themselves  to  injury.  Indeed,  this  well- 
informed  writer  distinctly  mentions,  in  considering 
the  subject  in  question,  that  the  arteries  are  not 
very  susceptible  of  ulcerative  absorption  (p.  337). 

It  is  now  a  well-established  fact,  that  arteries, 
and  veins  likewise,  may  ulcerate  into  the  sac  of  an 
abscess,  particularly  if  of  the  scrofulous  kind.  (For 
examples,  see  the  Mcd-C/iir.  Trans,  vol.  xxvi, 
xxix.;  South 's  Edition  of  Chelius,  I.  191.)  More- 
over abscesses  may  burst  into  any  serous  or  mucous 
surface  that  happens  to  be  near  ;  lung,  bowels, 
pleura,  or  peritoneum. 
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The  making  of  an  opening  in  certain  abscesses 
should  be  deferred  longer  than  in  common  in- 
stances. Such  are  collections  of  purulent  matter, 
situated  in  internal  organs,  as  the  liver,  spleen, 
kidney,  and  lungs,  and  producing  an  outward 
swelling.  Dupuytren  deems  it  most  prudent  not  to 
open  such  tumor  until  the  skin  is  inflamed,  the 
only  circumstance  which  can  be  depended  upon  as 
denoting  the  formation  of  those  adhesions,  by  which 
alone  the  insinuation  of  the  pus  into  the  great  serous 
cavities  will  be  prevented.  —  [R.  Druitl.] 

ABSORPTION.  This  word  signifies  the  pro- 
cess by  which  any  substance  whatever,  solid,  liquid, 
or  gaseous,  passes  into  the  blood-vessels  of  a  living 
animal._  It  is  used,  also,  by  writers  of  the  past 
generation,  as  synonymous  with  atrophy,  emacia- 
tion, or  wasting. 

The  idea  of  absorption  is  so  associated  in  the 
minds  of  moat  surgeons,  with  the  name  of  John 
Hunter,  that  we  will  commence  by  giving  an  ac- 
count of  the  very  elaborate  doctrines  which  tliis 
great  man  taught,  although  they  are  now  quite 
superseded  by  the  more  simple  and  truthful  views 
of  the  present  generation. 

The  leading  idea,  which  runs  through  all  Hunter's 
speculations  on  this  matter,  is,  that  absorption  is 
an  active  process,  an  operation,  or  action,  per- 
formed by  the  mouths  of  the  lymphatics,  or,  as  he 
calls  them,  the  ahsorhent  vessels.  "  My  concep- 
tion," he  says,  "  is  that  the  whole  operation  of  ab- 
sorption is  perfomied  by  an  action  in  the  mouths  of 
the  absorbents."  "  Physiologists,"  he  says,  "  have 
supposed  that  the  action  of  these  vessels  was 
similar  to  that  of  capillary  tubes.  But  capillary 
tubes  can  only  imbibe  liquids,  whereas  solid  matters, 
such  as  sciiThous  tumors,  and  bones,  may  be  re- 
inoved  by  the  absorbents.  "  Therefore,"  he  con- 
tinues, "  unless  we  assume  the  existence  of  some 
solvent,  to  reduce  these  solid  parts  to  a  liquid 
state,  such  as  would  enable  them  to  be  imbibed  by 
capillary  tubes  (which  we  have  no  proof  of),  we 
must  suppose  some  action  in  the  mouths  of  the 
absorbent  vessels,  capable  of  effecting  the  same 
purpose."  "Consider,"  he  says,  "the  mouths  of 
ditterent  animals,  and  I  will  venture  to  say  that 
the  mouths  of  all  the  different  animals  have  not  a 
greater  variety  of  substances  to  work  upon  than 
the  absorbents  have  ;  and  we  may  observe  that 
with  all  the  variety  of  mouths  in  different  animals, 
this  variety  is  only  for  the  purpose  of  enablinr^ 
them  to  absorb  solids,  which  admit  of  every  variety 
of  form,  texture,  &c.,  every  one  being  capable 
of  absorbing  fluid  matter,  which  admits  of  no 
variety." 

Such,  in  Hunter's  own  language,  were  his  ideas 
of  the  mechanism  of  absorption,  and  the  action  of 
what  he  called  the  ahsorhent  vessels 

Respecting  the  uses  and  oper.itions  of  these 
vessels,  he  considered  them  (to  use  his  own  words) 
in  two  views  ;  first,  as  they  absorb  matter  which 
IS  no  part  of  the  macliine  ;  secondiv,  as  they 
absorb  the  machine  itself.  ' 

"  The  first  of  these  is  the  well-known  use,  the 
absorption  of  matter  which  is  no  part  of  the  ma- 
chine.^ This  13  of  two  kinds  ;  one,  exterior  matter, 
in  which  may  be  reckoned  everything  applied  to 
the  skin,  as  also  the  chyle  ;  and  the  other,  interior, 
such  as  many  of  the  secreted  juices,  such  as  fat, 
and  the  earth  of  bones,  &c.  These  arc  principally 
with  a  view  of  nourishment,  and  also  answer  many 
other  purposes;  so  that  the  action  of  absorbing 
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foreign  matter  is  extremely  extensive,  for,  besides 
its  salutary  effects,  it  is  often  the  cause  of  a 
thousand  diseases,  especially  from  poisons. 

"  In  the  second  of  these  views  we  are  to  consider 
them  as  removing  parts  of  the  body  itself,  in  which 
they  may  be  viewed  in  two  lights.  The  first  is, 
where  only  a  wasting  is  produced  in  the  whole 
machine  or  part,  such  as  the  wasting  of  the  whole 
body  from  an  atrophy  ;  or  of  a  part,  as  the  wasting 
of  the  muscles  of  the  leg,  &c.  from  severe  injury 
done  to  some  nerve,  tendinous  part,  or  joint,  all  of 
which  I  call  interstitial  absorption,  because  it  is 
removing  parts  of  the  body  out  of  the  interstices  of 
the  part  which  remains,  leaving  the  part  still  as  a 
perfect  whole.  But  this  mode  is  often  carried 
farther  than  simply  wasting  of  the  part ;  it  is  often 
continued  till  not  a  vestige  is  left,  such  as  the  total 
decay  of  a  testicle,  so  that  the  interstitial  absorp- 
tion might  be  understood  in  two  senses. 

"  The  second  is,  where  they  are  removing  whole 
parts  of  the  body.  This  may  be  divided  into  the 
natural  and  the  diseased.  In  the  natural,  they 
are  to  be  considered  as  the  modellers  of  the  original 
construction  of  the  body ;  and  if  we  were  to  con- 
sider them  fully  in  this  view  we  should  find  that 
no  alteration  can  take  place  in  the  original  forma- 
tion of  many  of  the  parts,  either  in  the  natural 
growth,  or  that  formation  arising  from  disease,  in 
which  the  absorbents  are  not  in  action  and  take 
not  a  considerable  part ;  this  absorption  I  shall  call 
modelling  absorption.  If  I  were  to  consider  their 
powers  in  this  light,  it  would  lead  me  into  a  vast 
variety  of  effects,  as  extensive  as  any  principle  m 
the  animal  economy,  for  a  bone  cannot  be  formed 
without  it,  nor  probably  many  other  parts.  A 
part  which  was  of  use  in  one  stage  of  life,  but 
which  becomes  entirely  useless  in  another,  is  thus 
removed.  This  is  evident  in  many  animals  ;  the 
thymus  gland  is  removed,  the  ductus  arteriosus 
and  the  membrana  papillaris  are  removed. 

"  Absorption,  in  consequence  of  disease,  is  the 
power  of  removing  complete  parts  of  the  body,  and 
is  in  its  operation  somewhat  similar  to  the  first  of 
this  division,  or  modelling  process,  but  very  dif- 
ferent in  the  interstitial,  and  therefore  in  its  ultimate 
efifects.  This  process  of  removing  whole  parts  in 
consequence  of  disease,  in  some  cases  produces 
effects  which  are  not  similar  to  one  another ;  one 
of  these  is  a  sore  or  ulcer,  and  I  therefore  call  it 
ulcerative  ;  in  other  cases,  no  ulcer  is  produced, 
whole  parts  are  removed,  and  for  this  I  have  not 
been  able  to  find  a  term;  biit  both  may  be  deno- 
minated progressive  absorption. 

"  This  process  of  the  removal  of  a  whole  solid 
part  of  the  body,  or  that  power  which  the  animal 
economy  has  of  taking  part  of  itself  into  the  cir- 
culation, by  means  of  the  absorbing  vessels,  when- 
ever it  was  necessary,  is  a  fact  that  has  not  in  the 
leiist  been  attended  to,  nor  was  it  even  supposed  ; 
and,  having  now  been  noticed,  I  mean  to  give  a 
general  idea  of  it.  I  may  just  be  allowed  once 
more  to  observe,  that  the  oil  or  fat  of  animals,  and 
the  earth  of  bones,  have  always  been  considered  as 
liable  to  absorption  ;  and  some  other  parts  of  the 
body  being  liable  to  wasting  have  been  supposed 
to  suffer  this  by  absorption  ;  but  that  any  solid 
part  should  totally  be  absorbed  is  a  new  doctrine 
This  use  of  the  absorbents  I  have  long  been  uhl 
to  demonstrate ;  and  the  first  hints  I  received  ol 
it  were  in  the  waste  of  the  sockets  of  the  teeth,  as 
also  in  the  fangs  of  the  shedding  teeth. 


It  may  be  difficult  at  first  to  conceive  how  a 
part  of  the  body  can  be  removed  by  itself,  but  it  is 
just  as  difficult  to  conceive  how  a  body  can  form 
itself,  which  we  see  daily  taking  place ;  they  are 
both  equally  facts,  and  the  knowledge  of  their 
mode  of  action  would  answer  perhaps  very  little 
purpose  ;  but  this  I  may  assert,  that  whenever 
any  solid  part  of  our  bodies  undergoes  a  diminu- 
tion, or  is  broken  in  upon,  in  consequence  of  any 
disease,  it  is  the  absorbing  system  which  does  it." 

Thus,  according  to  the  views  of  Hunter,  all 
absorption  whatever,  and  all  processes  of  diminution 
of  bulk  or  loss  of  substance,  are  due  to  the  action 
of  the  mouths  of  lymphatic  or  absorbent  vessels. 
They  were  believed  to  absorb  chyle  for  nourish- 
ment, as  well  as  poisons  and  medicines ;  they  were 
the  causes  of  emaciation  of  the  whole  body  under 
illness,  and  of  wasting  of  any  part  of  the  body  from 
disease  ;  they  acted  as  the  pruning  knife,  to  check 
exuberance  of  growth ;  they  were  the  means  through 
which  bones  or  other  parts  were  wasted  before  an 
encroaching  aneurism  or  tumor,  and  by  means  of 
which  abscesses  were  brought  to  the  surface  ;  lastly, 
they  were  the  agents  by  which  ulceration  was  pro- 
duced ;  "  a  process  which,"  says  Hunter,  "  answers 
very  material  purposes  in  the  machine,  without 
which  many  local  diseases  could  not  be  removed, 
and  which,  if  allowed  to  remain,  would  destroy  the 
person.  It  may  be  called  in  such  cases  iJie  natural 
suiyeon. 

"  It  is  by  the  progressive  absorption  that  matter, 
or  pus,  and  extraneous  bodies  of  all  kinds  what- 
ever, in  consequence  of  or  producing  inflammation 
and  suppuration,  are  brought  to  the  external  sur- 
face ;  it  is  by  means  of  this  that  bones  exfoliate ; 
it  is  this  operation  which  separates  sloughs ;  it  is 
the  absorbents  which  are  removing  whole  bones, 
wliile  the  arteries  are  supplying  new  ones  ;  and 
although,  in  these  last  cases  of  bones,  it  aiises  from 
disease,  yet  it  is  somewhat  similar  to  the  modelling 
process  of  this  system  in  the  natural  formation  of 
bone  ;  it  is  this  operation  that  removes  useless  parts, 
as  the  alveolar  processes  when  the  teeth  depart  or 
when  they  are  removed  by  art,  as  also  the  fangs  of 
the  shedding  teeth,  which  allow  them  to  drop  oft'j 
and  it  is  by  these  means  ulcers  are  formed." 
{Hunter  on  the  Blood,  chap.  vi. ;  Palmer's  edition, 

vol.  iii.  p.  463.)  ^  ,  tt 

In  order  to  make  our  account  of  the  Hunterian 
doctrhie  complete,  we  must  add  a  few  lines  on  his 
doctrine  of  the  causes  of  absorption  and  disposition 

thereto.  •     ■  i 

The  final  cause  or  purpose  of  absorption  is,  lie 
says,  the  removal  of  that  which  is  useless  or  inju- 
rious •  anything  therefore  which  renders  parts  use- 
less, or  which  so  disturbs  the  vitality  of  parts  as  to 
render  them  unable  to  support  themselves,  are  effi- 
cient or  remote  causes. 

"  The  most  simple  object  or  intention  of  nature 
seems  to  be  the  removal  of  a  useless  part,  as  the 
thymus  gland,  membrana  pupillaris,  ductus  arte- 
riosus, the  alveoli  when  the  teeth  drop ;  as  the 
crystalline  humour  after  couching,  and  probably 
the  wasting  of  the  body  from  fever,  either  acute 
or  hectic.  These  parts  are  removed  by  the  ab- 
sorbents, either  as  useless  parts  or  (m  the  latter 
case)  in  consequence  of  strength  being  unnecessary 
while  under  disease,  or  such  as  not  to  accord  with 

disease.  .        ,  .u 

"  It  might  be  asked,  as  a  question,  whether  the 
waste  of  the  constitution  in  disease  arises  from  the 


body  becoming  useless  when  under  such  treatnient, 
as  may  be  obs  rved  of  muscles  when  their  joint, 
tendon,  &c.,  is  diseased,  or  whetlier  it  accords 
better  witli  the  diseased  state,  and  may  even  tend 
to  a  natural  ciu'e. 

"  From  the  above  account  of  the  final  cause  of 
the  absorption  of  whole  parts  from  disease,  it  would 
appear  that  they  are  capable  of  being  absorbed  from 
five  causes.  First,  from  parts  being  pressed  ; 
secondly,  from  parts  being  considerably  irritated 
by  irritating  substances  ;  thirdly,  from  parts  being 
weakened  ;  fourthly,  from  parts  being  rendered 
useless  ;  fifthly,  from  parts  becoming  dead. 

"  The  dispositions  of  the  two  parts  of  the  living 
body,"  continues  Hunter,  "  which  absorb  and  are 
absorbed,  must  be  of  two  kinds  respecting  the 
parts,  one  passive  and  the  other  active.  The  first 
of  these  is  an  irritated  state  of  the  part  to  be 
absorbed,  which  renders  it  unfit  to  remain  under 
such  circumstances,  the  action  excited  by  this  irri- 
tation being  incompatible  with  the  natural  actions 
and  existence  of  the  parts,  whatever  these  are, 
which  therefore  become  ready  for  removal,  or  yield 
to  it  with  ease.  The  second  is,  the  absorbents 
being  stimulated  to  action  by  such  a  state  of  parts, 
so  that  both  conspire  to  the  same  end." 

We  have  thus,  at  some  length,  and  in  his  own 
language,  detailed  Hunter's  doctrines  of  absorption, 
because,  as  we  have  before  intimated,  they  form, 
as  it  were,  part  of  the  very  basis,  of  the  very  sub- 
stratum of  principles  which  have  been  accepted  by 
members  of  the' profession,  whose  studies  were  car- 
ried on  before  the  modern  chemical  and  microscopic 
era.  They  form  a  great  fact  in  the  history  of  medi- 
cine, and  even  though  now  superseded,  they  deserve 
to  be  recorded,  partly  as  an  element  of  the  progress 
of  opinion,  partly  because  amidst  their  error  they 
present  a  certain  grandeur  of  conception,  and  be- 
cause they  illustrate  the  mode  in  which  one  false 
step  in  reasoning  may  be  the  parent  of  infinite 
confusion. 

We  may  pass  over  that  incessant  attempt  to 
demonstrate  final  causes,  which  is  so  characteristic 
of  Hunter,  and  in  which  he  is  sedulously  imitated 
by  a  crowd  of  writers,  who  deceive  themselves 
with  the  idea  that  they  can  penetrate  the  pur- 
pases  and  intentions  of  the  Creator,  although  it  is 
hardly  possible  to  suppress  a  smile  at  the  extra- 
vagant notion  of  an  elaborate  machinery  being  pro- 
vided to  effect  the  emaciation  of  illness,  on  the 
ground,  that  "strength  is  unnecessary  while  under 
disease."  We  may  pass  over  also  the  extravagant 
solidism,  which  refers  every  change  to  the  action  of 
organs,  and  takes  no  account  of  their  composition. 
Suffice  it  to  say,  that  the  very  foundation  of  the 
doctrine  is  a  mistake.  The  universal  existence 
and  ngency  of  absorbent  vessels,  with  or  without 
mouths,  is  neither  proved  nor  probable,  and  all  the 
hypotheses  of  their  various  effects  are  so  many 
dreams. 

In  fact,  as  Mr.  Lane  observed  (in  his  article  on 
the  Jjym\ii\t\\\i:s,  Cyclop.  Anal,  and  Phijs.  1041), 
we  may  "  confine  the  functions  of  the  lympiiatic 
system  within  tlie  bounds  ascribed  to  the  lacteal 
vessels  during  the  process  of  digestion,  viz.  to  se- 
lect and  prepare  nutritious  materials  for  the  pur- 
pose of  sanguification."  Moreover,  as  Mr.  Lane 
says,  "  we  are  going  too  far  in  attributing  to  the 
lymphatics  the  important  and  universal  function 
of  interstitial  absorption  in  the  process  of  growth 
and  nutrition  ;  and  it  is  without  sufficient  proof 
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that  we  admit  the  ulcerative  process  to  be  car- 
ried on  solely  by  the  lymphatic  system."  And 
it  is  curious  to  observe,  that  in  the  midst  of 
Hunter's  strong  assertions  of  the  fact  of  their 
operation,  and  his  claims  of  being  the  first  to  an- 
nounce it,  he  never  once  seems  to  feel  it  necessary 
to  bring  forward  any  proof  whatever  of  the  truth 
of  what  he  asserts. 

Let  us  now  rapidly  enumerate  the  various  pro- 
cesses in  the  human  body,  which  may  be  denomi- 
nated by  the  term  absorption ;  after  which  we 
shall  make  a  few  observations  on  the  manner  in 
which  foreign  substances  may  be  introduced  into 
the  circulation,  and  the  manner  in  which  that  in- 
troduction may  be  prevented  ;  and  then  on  the 
cases  in  which  the  surgeon  is  interested  in  the 
absorption  of  parts  of  the  body,  or  of  fluids  infil- 
trating these,  and  on  the  medicines  most  calculated 
to  produce  that  kind  of  absorption. 

And  in  the  first  place  let  us  remark,  that  absorp- 
tion may  be  considered  in  iwo  ligliis,  an  active  and 
a  passive.  It  may  be  considered,  as  Hunter  con- 
sidered it,  an  action,  an  operation,  a  work  done  by 
the  agency  of  some  instrument ;  or,  on  the  other 
hand,  as  a  mere  passive  or  negative  process  ;  as  a 
thing  suffered. 

If,  for  example,  we  speak  of  the  lacteals  se- 
lectmg  certain  materials  from  the  contents  of  the 
intestine,  taking  them  into  their  own  tubes  by  a 
particular  mechanism,  and  passing  them  onwards, 
we  speak  of  an  active  process,  a  work  done  by 
certain  instruments. 

When,  on  the  other  hand,  we  speak  of  the  imbi- 
bition of  any  vapour  by  the  lungs,  or  of  any  liquid 
by  the  skin,  which  those  parts,  by  virtue  of  their 
physical  conformation,  cannot  help  imbibing  if 
presented  to  them,  any  more  than  blotting-paper 
can  help  sucking  up  ink ;  or  when  we  sp^eak  of 
loss  of  substance  and  deperissement,  which  the 
whole  body  or  any  part  of  it  sufiers  if  deprived  of 
Its  nourishment,  it  is  evident  that  these  processes 
are  merely  passive  or  negative.  A  poisonous  va- 
pour penetrates  the  substance  of  skin  always,  and 
this  not  by  any  action  of  those  parts  as  living,  but 
by  virtue  of  their  composition  whether  living  or 
dead.  To  speak,  too,  of  the  wasting  of  illness  as 
an  absorption,  when  it  is  merely  the  negation  of 
nourishment,  is  surely  an  abuse  of  the  term. 

Novv  most  of  the  cases  described  under  the  title 
absorption  are  of  the  negative  or  passive  kind. 

In  the  first  place  there  is  the  imbibition,  which 
takes  place  through  all  surfaces,  of  matters  pre- 
sented to  them,  whether  liquid,  or  gaseous,  or  solid 
If  divided  to  a  sufficient  degree  of  minuteness. 
Physical  imbibition,  by  virtue  of  porosity  and  of 
mutual  attraction  between  the  imbibing  membrane 
and  the  gas  or  iquid  imbibed,  is  the  proper  name 
of  this  form  of  absorption.  The  imb-lbition  of  oxy- 
gen by  the  skin  and  lungs  ;  the  imbibition  of  water 
and  of  nutrient  fluids  by  tongue,  throat,  stomach 
and  every  part  of  the  alimentary  canal,  are  e.xami 
p  cs  of  tlus  process  under  the  ordinary  conditions 
of  iiealth  ;  whilst  the  absorption  of  chloroform  and 
sirai  ar  vapours  by  the  lungs,  of  hydrocyanic  acid 
hy  tlie  mouth  or  skin,  of  mercury  in  the  form 
of  v;(pour  or  ointment,  of  nutrient  or  anodyne 
onemata  by  Die  rectum,  are  exMmples  of  the 
same  process,  owing  cither  to  accident  or  to  the 
intention  of  the  medical  practitioner.  But  for 
this  kind  of  absorption  no  special  agents  or 
set  of  vessels  are  required ;  it  is  a  function  per- 
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formed  by  every  animal  tissue,  hj  virtue  of  its 
physical  properties.  _  _ 

In  tlic  second  place,  there  is  the  emaciation  ot 
the  whole  body  in  illness  ;  or  the  removal  or  shrink- 
ing of  parts  rendered  useless  in  the  course  of 
nature,  as  the  ductus  arteriosus  and  membrana 
pupillaris  ;  the  formation  in  the  fcEtus  of  the  aper- 
tures of  the  eyelids,  mouth,  and  rectum  ;  and 
the  decay  of  certain  organs  under  conditions  of 
disease  ;  as,  for  example,  the  withering  of  the  mus- 
cles of  a  limb  which  is  paralysed ;  or  of  certain 
sets  of  muscles  whose  nerve  is  diseased,  as  happens 
sometimes  after  sciatica.    This  class  of  instances 
oueht  rather  to  be  designated  instances  of  atroph;/ 
than  of  absorption.    For  it  does  not  happen  that 
the  withered  parts  are  absorbed  to  an  extraor- 
dinary degree,  but  that  being  wasted  in  the  ordi- 
nary course  of  nature,  they  are  not  replaced.  Just 
as  a  house  may  crumble  away  under  the  action  of 
the  elements,  if  never  repaired,  although  no  active 
steps  be  taken  to  pull  it  down.    In  this  class,  as 
in  the  preceding,  there  is  no  evidence  that  the 
lymphatic  or  absorbent  vessels  are  in  any  way 

concerned.  .  , 

4s  a  third  class  of  instances  of  absorption,  we 
ma'v  take  the  cases  in  which,  not  a  natural  struc- 
ture, but  a  deposit  or  exudation  liquid  or  solid, 
caused  by  disease,  is  removed.    For  example,  the 
exudation  which  closes  the  pupil  in  iritis,  or  fills 
the  pleura  after  inflammation  ;  or  a  common  extra- 
vasation of  blood  in  consequence  of  a  b™se.  in 
the  case  of  a  morbid  exudation,  the  first  condition 
necessary  for  its  absorption  is,  that  the  blood  shall 
"  To;gIr  be  loaded  with  the  materials  out  of 
which  it  is  formed  ;  that  the  gouty  or  syph,  itic 
or  hyperinotic  crasis,  as  the  case  maj- be,  shal  be 
extinguished.    The  second  is,  that  the  exudation 
be  not  of  a  sort  endowed  with  independent  vi  alitj 
and  power  of  growth  ;  that  it  be  not  developed 
into  permanent'tissue.    If  those  two  conditions  be 
obtained  —  if,  for  example,  the  source  of  a  pleuritic 
Sai  be'eliminateJ,  before  the  exuded  matter 
has  passed  into  the  permanent  form  o  areolar 
t  ssue,  the  morbid  deposit  will  most  likely  waste 
of  its  own  accord.    If,  as  in  the  case  ot  cancer, 
both  the  blood  continues  to  supply  morbid  material 
and  the  morbid  exudation,  where  deposited,  grows 
andpropagatesitself  ofitsowninherent force,  b^^^^ 
will  be  little  hope  of  disappearance  by  ab  jpt. 

The  instance  of  extravasated  blood  o  ght 
rathei-  to  come  under  the  head  of  absorption  of 
foreign  matters,  for  it  follows  the  same  laws,  ihe 
serum  is  first  absorbed  ;  then  the  blood  corpuscles 
are  broken  down,  and  the  colouring  matter  dis- 
persed in  the  interstices  of  the  tissues,  which  im- 
bibe it  ;  and  there  it  is  gradually  removed  by 
means  of  the  incessant  interchange  which  is  going 
on  between  the  fluids  in  the  blood-vessels,  and 
those  in  the  inter-vascular  spaces,  by  which  the 
blood  is,  as  it  were,  after  a  short  time  washed  out. 

Tn  this  third  class  of  cases,  as  in  the  preceding, 
there  is  no  evidence  that  the  lymphatic  system 
takes  any  share  in  the  absorption. 

The  fourth  class  of  cases,  is  one  of  those  which 
miv  be  called  active  absorption,  and  includes  the 
operations  of  the  lacteals  and  lymphatics.  As  our 
mirnosc  is  surgical  and  not  physiologica  ,  we  cannot 
Si  at  length  into  the  nature  of  their  functions, 
:  tto  the%arious  disputations  of^vbci  those 
functions  have  been  the  subject  ' 
that  whilst  every  part  of  the  alimentarj  canal 


has  the  power  of  absorbing  some  nutritive  liquids 
—  soup  and  wine  for  example,  ma)'  be  absorbed 
by  mouth  and  rectum — the  lacteal  vessels  seem  to 
seek  and  absorb  some  special  elements ;  that  these 
are  important,  is  evident  from  the  ill  eifccts  which 
ensue  if  they  are  intercepted  by  disease. 

What  precise  elements  they  are,  which  the 
lacteals  select  to  the  exclusion  of  others,  we  know 
not ;  neither  do  we  know  the  earliest  steps  of  the 
process.  We  do  not  exactly  know,  for  instance, 
the  mechanism  by  which  they  select  chyle  from  the 
contents  of  the  intestines. 

The  brothers  Goodsir,  in  their  very  able  and 
interesting  Anatomical  and  Patltological  Observ- 
ations (Edinburgh,  1845,  p.  8,  et  seq.),  state 
that  the  terminal  loops  of  the  lacteals,  in  the  villi 
of  the  intestines,  are  surrounded  by  a  crowd  of 
minute  cells  ;  and  on  this  fact  they  built  up  a  very 
ingenious  theory,  in  reference  to  absorption  in 
health  and  disease  ;  —in ,  which  the  enthusiasm 
with  which  the  new  cell-doctrines  were  embraced, 
is  apparent. 

They  believe  that  these  cells  have  the  power  of 
attracting  certain  matters  from  the  contents  of  the 
intestines  ;  and  that  when  filled  they  burst  and 
discharge  their  contents  around  the  looped  extre- 
mities of  the  lacteals,  by  which  they  are  absorbed. 

"  Not  only  are  cells,"  they  say,  "  the  germs  of  all 
the  tissues,  but  they  are  also  the  immediate  agents 
of  secretion.    A  primitive  cell  absorbs  from  the 
blood  in  the  capillaries,  the  matters  necessary  to 
enable  it  to  form,  in  one  set  of  instances,  nerve, 
muscle,  bone,  if  nutrition  be  its  function  ;  milk, 
bile,  urine,  in  another  set  of  instances,  if  secretion 
be  the  duty  assigned  to  it.    The  only  difference 
between  the  two  functions  being,  that  in  the  first, 
the  cell  dissolves,  disappears  among  ihe  iexlnres, 
after  having  performed  its  part  ;  in  the  other  it 
dissolves,  disappears,  and  throws  out  its  contents 
on  a  free  surface.    Now,  it  will  be  perceived  that 
before  a  cell  can  perform  its  function  as  a  nutritive 
cell,  or  as  a  secreting  cell,  it  must  have  acted  as 
an  absorbing  cell.    This  absorption,  too,  must  ne- 
cessarily be  of  a  peculiar  and  specific  nature,  it  is 
in  virtue  of  it,  that  the  nutritive  cell  selects  and 
absorbs  from  the  liquor  sanguinis,  those  parts  ot 
the  latter  necessary  for  building  up  the  peculiar 
texture  of  which  the  cell  is  the  germ.    It  is  in 
virtue  of  this  peculiar  force,  that  the  secreting  cell 
not  only  detects  and  absorbs,  but  also  m  some  in- 
stances elaborates  from  the  same  common  material, 
the  pai-ticular  secretion  of  which  it  is  the  imme- 
diate organ.    A7id  it  is  by  ihe  same  force  that  ihe 
cell  becomes  Ihe  immediate  agent  of  absorption  tn  cer- 
tain morbid  processes."''  _ 

From  the  foregoing  passage,  it  will  appear  that 
the  Goodsirs  attributed  to  cells  the  power  of 
absorbing  materials  from  the  intestines  which 
materials,  by  their  bursting  when  npe,  tluo' d  s- 
charsed  nto  the  interstices  of  the  roots  of  the 
S  s,  whence  absorption  by  the   acteals  took 
Plate  afterwards.     They  believed  further  tha 
£  was  not  only  a  type  of  the         of -J 
in  nutrition,  secretion,  and  absorption,  bu  tha 
processes  o  diseased  absorption  were  eftected  m 
the  sa  ne  way.    To  this  last  point  we  sha  return 
D  esen  v-o«r  present  purpose  is  with  the  func- 
C  of  the  lactei  and  lymphatics  so  far  as  they 
illustrate  any  part  of  surgical  pathology. 

Whatever  may  be  the  interpreta  .on  o  he 
origin  of  the  lacteal  vessels,  the  nature  of  the 
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lacteal  and  lymphatic  glands  is  a  perfect  myster}'. 
These  consist  of  masses  of  nucleated  cells,  eitlier 
disposed  within  or  around  (it  is  not  certain  which) 
a  mesh  of  lacteal  or  lymphatic  vessels.  That  they 
are  often  the  seats  of  inflammatory  exudation,  in 
certain  individuals  when  there  is  any  injury, 
abrasion,  ulceration,  or  other  cachectic  process  at 
any  part  whence  their  radicles  are  derived,  is  fa- 
miliar enough.  What  their  functions  are  in  health, 
what  changes  they  produce  on  the  liquid  that 
.filters  through  them,  and  what  it  is  which  makes 
them  talie  on  inflammation  after  some  injuries,  and 
not  after  others,  are  things  quite  inexplicable. 

The  lymphatic  vessels  (or  ubsorhenis)  seem  to 
have  the  office  of  absorbing  everywhere  any  excess 
of  liquor  sanguinis  which  may  be  exuded  in  the 
process  of  nutrition.  They  may  absorb,  as  we 
have  just  intimated,  a  liquid  contaminated  by  un- 
healthy exudation  ;  and  such  liquid  may  produce 
inflammation  and  abscess  at  any  part  of  their  course 
up  to  the  nearest  lymphatic  ganglion,  or  beyond. 
They  may  also  absorb,  from  certain  morbid  growths, 
as  cancer,  and  epithelioma,  and  enchondroma,  a 
liquid  containing  the  germs  of  those  growths,  which 
may  be  developed  at  the  nearest  gland,  but  why 
this  should  be  the  case  with  some  tumours  and 
not  with  all,  is  another  mystery. 

Thus  it  will  be  evident,  'that  the  lymphatic 
vessels  and  glands,  in  their  function  as  absorbents, 
present  many  points  of  interest  to  the  surgeon. 
But  there  is  one  important  morbid  process  which 
Hunter  ascribed  to  their  ngencj-,  which  modern 
pathology  compels  us  to  deny,  and  that  is  ulcer- 
ation. Not  only  is  there  not  the  shadow  of  a 
proof  that  this  process  is  in  any  way  or  in  any 
degree  effected  by  the  lymphatic  vessels,  but  the 
eye  affords  the  clearest  evidence  that  it  consists 
in  the  piecemeal  liquefaction  and  destruction  of 
the  ulcerating  tissue,  which,  before  it  ulcerates  is 
most  probably  infiltrated  with  some  imhealthy 
exudation.  Ulceration  is,  in  fact,  a  variety  of  mor- 
tification—  a  sloughing  in  detail.  It  ranks  with 
otiier  cases  in  which  an  exudation  is  melted  down, 
and  the  tissues  which  are  infiltrated  share  in  the 
destruction.  This  is  the  case  in  every  abscess  ;  and 
this  is  the  process  by  which  abscesses  are  brought 
to  the  surface,  but  in  this  the  lymphatics  take  no 
share. 

We  will  now  go  on  to  a  fifth  class  of  cases  ; 
which  may  also,  so  far  as  proved,  be  considered 
cases  of  active  absorption,  and  which  may  be  com- 
prehended under  the  idea,  that  rapidly  growing 
cells  may  take  into  themselves  the  solid  and  liquid 
substances  surrounding  them,  and  grow  at  their 
expense.  The  facts  of  this  class  of  cases  and  the 
history  of  the  opinions  which  have  been  founded 
thereon,  may  be  shortly  expressed  thus:  — 

During  the  Iluntcrian  era  of  modern  surgery, 
every  morbid  process  was  spoken  of  as  an  aclioii 
of  the  parts  concerned,  «nd  more  especially  of  their 
vessels;  for  the  fact  was  overlooked  that  many  most 
important  steps  in  organisation  occur  long  previous 
to  the  appearance  either  of  blood  or  blood-vessels. 
British  surgeons  considered  it  orthodox  to  state  that 
It  was  the  ucliu?i  of  llic  resse/s  which  was  the  cause 
of  all  growth,  all  secretion,  and  all  disease;  and  in 
particular,  as  we  have  repeated  in  this  article,  all 
absorption,  wasting,  and  ulceration  whatever,  were 
assumed  to  be  the  work  of  the  lymphatic  vessels. 

In  1!)3.'),  tlio  established  doctrines  respecting 
ulceration  received  a  rude  shock  from  Mr.  Aston 


Key  (Med.  CMr.  Trans,  vols,  xviii.  xix.),  who  as- 
serted his  belief  that  ulceration  in  general  was  a 
process  of  liqueliiction,  or  disintegration,  or  dis- 
organisation of  the  ulcerating  tissue;  —  "a  pro- 
cess," he  calls  it,  "  analogous  to  the  softening  at- 
tending suppuration;  it  is  a  degeneration  of  tissue; 
a  change  in  the  affinities  existing  between  its  com- 
ponent parts,  by  which  it  becomes  changed  from  a 
solid  texture  into  a  fluid  inorganic  mass."  But  in 
addition  to  this  form  of  ulceration,  he  described 
another,  by  which  he  believed  bone  and  cartilage 
to  be  more  frequently  affected.  And  this  other 
form  of  ulceration  consists  in  this  ;  in  the  existence 
of  an  ahsorhiny  tissue  which  grows  upon  and  eats 
into  the  cartilage.  This  absorbing  tissue,  in  some 
cases  of  ulceration  of  cartilage,  he  believed  to  be 
produced  bj'  a  transformation  of  the  synovial  mem- 
brane, in  other  cases,  to  be  developed  as  a  fresh 
morbid  production  of  the  scrofulous  order,  from  the 
articular  extremity  of  the  bone.  We  cannot  here 
enter  into  any  details  on  the  subject  of  ulceration 
of  cartilage,  suffice  it  to  say,  that  Key  looked  upon 
that  pulpy  and  gelatinous  membrane  so  often  de- 
veloped on  the  surface  of  diseased  cartilages,  and 
apparently  fitting  into  evei'y  groove  and  inequality 
of  the  surface,  as  the  agent  by  which  their  ab- 
sorption was  effected.  In  the  same  manner  he 
believed  bone  to  be  absorbed  by  the  agency  of 
granulations,  and  ligament  likewise. 

"  In  ligamentous  fibre,"  he  says, "  the  process  of 
ulceration  appears  to  bo  accompanied  with  some 
peculiar  circumstances.  The  ligament,  instead  of 
preserving  its  usual  form  and  size,  becomes  dis- 
tended and  feels  pulpy.  When  cut  into,  the  fibres 
are  found  to  be  separated  from  each  other  by  a 
vascular  structure,  which  upon  being  injected,  has 
a  villous  appearance.  *  *  It  is  not  improbable  that 
the  ligamentous  fibres  themselves  are  passive  i?i  the 
ulcerative  process,  which  there  is  some  reason  for 
believing  is  performed  entirely  by  the  vascular  tis- 
sue that  surrounds  them." 

Thus  far  then,  we  have  seen  Mr.  Key  main- 
taining that  one  tissue  can  be  absorbed  by  another 
actively  growing  tissue,  on  its  surface,  or  in  its 
interstices.  This  idea  was  attempted  by  the 
Goodsirs  to  be  elaborated  into  a  general  law  ;  ap- 
plicable not  only  to  the  absorption  of  chyle  by  the 
lacteals  (which  we  have  already  spoken  of)  but 
also  to  many  other  cases,  including  the  absorption 
of  nourishment  by  the  placenta  and  including  ul- 
ceration. 

An  ulcer,  according  to  the  Goodsirs,  is  not  a  chasm 
formed  by  the  action  of  the  absorbents,  as  Hunter 
said  ;  nor  yet  resulting  from  the  liquefaction  and  dis- 
integration ]Mre  ct  simple  o{  the  diseased  structure; 
but  a  chasm  resulting  from  the  action  of  a  peculiar 
coll  growth,  which,  as  they  allege,  covers  its  surface, 
and  grows  at  the  expense  of  the  tissue  which  it 
covers,  and  then  immediately  decays  and  disappears. 

This  view  of  ulceration,  presents  the  strongest 
analogy  to  the  growth  of  dri/  rot,  and  of  other 
destructive  fungi  upon  or  within  the  substance  of 
wood  or  stone  ;  producing  speedy  ruin  by  first 
living  upon  the  textures  they  invade,  and  then 
perishing  themselves. 

That  it  is  probable  that  some  tissues  do  actually' 
disappear  in  this  manner  is  shown  by  what  takes 
place  in  tiie  absorption  of  bone  and  teeth.  This 
process  was  described  as  to  all  essential  points,  by 
the  Goodsirs  in  their  essays  before  ciuoted;  but  it 
was  afterwards  more  fully  detailed  by  Mr.  Tomes 
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and  Mr.  Carapliell  De  Morgan,  in  a  pi\per  "  On 
the,  Struclure  and  Development  of  Bone,''''  which 
was  published  in  the  Philosophical  Transactions  for 
1853. 

In  the  first  place,  these  gentlemen  show  the 
■well-known  fact,  that  the  solid  block  of  cartilage, 
which  is  laid  down  as  the  precursor  and  substra- 
tum of  bone,  soon  becomes  tunnelled  out  into 
canals  (called  Haversian  canals  or  spaces),  in  order 
to  permit  of  the  access  of  blood-vessels  previous  to 
the  conversion  of  cartilage  into  bone.  For,  as  we 
need  scarcely  say,  whilst  cartilage  is  non-vascular, 
true  bone  is  always  abundantly  supplied  with  red 
■blood. 

In  the  next  place  they  show  that  bone,  once  fully 
formed,  is  by  no  means  a  permanent  substance,  but 
that  it  is  subject  to  incessant  absorption  and  re- 
newal. A  section  of  a  long  bone  displays  the  bony 
tissue  arranged  in  concentric  rings  around  the  blood- 
vessels which  occupy  the  Haversian  spaces.  But 
it  is  evident  on  inspection,  that  the  Haversian  sys- 
tems of  rings  are  by  no  means  universally  perfect 
and  regular  ;  on  the  contrary,  they  display  a  mul- 
titude of  irregular  patches  of  laminae,  looking  like 
disjointed  and  unconformahle  patches  of  strata  in  a 
geological  section,  and  testifying  to  the  fact,  that 
just  as  cartilage  originally  is  tunnelled  out  for  the 
formation  of  the  first  blood-vessels,  and  of  the  con- 
centric rings  of  bone  which  are  formed  around  those 
blood-vessels,  so  bone  itself  is  incessantly  under- 
going a  similar  process.  New  longitudinal  channels 
are  continually  being  excavated,  and  continually 
being  filled  up  with  new  bone  ;  so  that  this  tissue 
undergoes  day  by  day  change  of  material,  the  old 
portions  being  removed  interstitial! y  and  new  de- 
posited, ,  .  1 

As  to  the  mechanism  by  which  this  absorption 
of  bone  is  effected,  the  opinions  of  Mr.  Tomes  and 
Mr.  De  Morgan  are  almost  identical  with  those  of 
the'  Goodsirs.  They  believe  that  an  active  cell 
growth  is  the  agent  by  which  the  bone  is  absorbed 
and  passed  into  the  circulating  fluid,  both  normally 
in  the  healthy  processes  of  absorption  and  nutritive 
renewal,  and  in  disease.  And  they  believe  that  it 
is  by  means  of  a  similar  cell  growth  that  the  fangs 
of  the  milk  teeth  are  absorbed. 

"  When  a  portion  of  dead  or  dying  bone,  says 
Mr.  Goodsir,  "  is  about  to  be  separated  from  the 
living,  the  process  which  occurs  is  essentially  the 
same  as  that  which  has  been  described.    1  he 
Haversian  canals  which  immediately  bound  the 
dead  or  dying  bone  are  enlarged  contemporaneously 
with  the  filling  of  their  cavities  with  a  cellular 
growth.    As  this  proceeds  contiguous  canals  are 
thrown  into  one  another.    At  last  the  dead  or 
dying  bone  is  connected  to  the  living  by  the  cel- 
lular mass  alone.    It  is  now  loose,  and  has  become 
80  in  consequence  of  the  cellular  layer  which  sur- 
rounds it  presenting  a  free  surface  and  throwing  off 

^^In  the  same  manner  Messrs.  Tomes  and  De 
Morgan  describe  the  hollowing  out  of  the  medullary 
cavity  of  the  end  of  a  femur— exposed  in  a  stump, 
 l,y  a  dense  pale  pink  tissue,  consisting  of  nu- 
cleated cells  ;  which  evidently  increased  as  the 
bone  decreased.  "  The  cellular  mass,"  they  say, 
"  was  tolerably  vascular,  but  the  vessels  did  not 
reach  the  surface  in  contact  with  the  bone  ;  hence 
Jhey  could  not  be  regarded  as  havmg  any  imme 
diatp  action  in  the  process  of  absorption. 

"If!"  they  continue,  "we  examine  the  fangs 


of  temporary  teeth  when  they  are  undergoing  re- 
moval, similar  states  to  those  described  in  the  por- 
tion of  femur  will  be  found  to  obtain.  A  similar 
cellular  mass  will  be  found  closely  applied  to  that 
surface  of  the  tooth  which  is  in  process  of  removal." 
"  It  is  difficult  to  resist  the  belief  that  the  cells 
which  lie  in  contact  with  wasting  bone  and  den- 
tine take  up  those  tissues  and  use  all  or  part  of 
them  for  their  own  increase  and  multiplication, 
or  else  form  a  medium  through  which  they  are 
passed  into  the  circulation." 

These  gentlemen  believe  that  ivory  pegs,  such 
as  are  sometimes  driven  into  bone,  to  excite  the 
reparative  processes  of  the  fracture,  may  be  ab- 
sorbed by  the  cell  growths  of  the  Haversian  spaces 
of  the  bone  around.  (See  Macarincy,  on  In- 
flammation, p.  46  ;  and  an  article  on  Done,  in 
Brit,  and  For.  Med.  Rev.  hj  R.  Druilt,  July, 
1854.) 

Now  let  us  sum  up  the  various  facts  and  doc- 
trines which  relate  to  this,  our  fifth  category  of 
cases  of  absorption.  It  is  alleged,  as  a  sort  of 
general  law,  that  rapidly  growing  cells  may  absorb 
tissues  with  which  they  are  in  contact.  Leaving  out 
of  question  the  supposed  cell  growths  in  the  villi  of 
the  intestines,  and  in  the  lacteal  and  h-mphatic 
glands,  we  find  the  facts  brought  forward  in  proof 
of  the  doctrine  to  be  first,  a  supposed  layer  ot 
cells  on  the  surface  of  all  ulcers.  But  this  is 
purely  hypothetical,  and  has  never  been  demon- 
strated, and  may  be  dismissed  without  further 
comment. 

Secondly,  there  is  the  false  membrane  on  the  sur- 
face of  cartilage,  which  was  supposed  by  Key  and 
Goodsir  to  erode  that  structure  in  ulceration.  But 
it  has  been  fully  shown  by  Redfem  that  the 
changes  in  cartilage  are  intrinsic  and  original, 
and  not  mere  consequence  of  the  action  of  any 
membrane  applied  to  the  surface. 

There  remains  then  only  the  case  of  bone  and 
teeth,  in  which  it  certainly  is  highly  probable,  if  not 
proved  to  demonstration,  that  absorption  m  healtli 
and  disease,  for  nutrition  and  for  destruction,  is 
effected  by  means  of  a  cell  growth. 

But  then  it  must  be  remarked,  that  the  ce  Is 
which  absorb  bone  and  tooth,  do  not  appear  to  be 
invested  with  that  function  specially.  On  the 
contrary,  the  same  cell  gi-owth  which  begins  by 
tunnelling  out  a  new  Haversian  space  in  bone, 
ends  by  being  converted  into  new  bone,  to  hll  up 
the  very  void  it  had  created.  And  the  vascular 
growth  which  absorbs  the  fang  of  a  milk  tooth, 
when  that  tooth  has  dropped  out,  grows  up  to  the 
level  of  the  gum,  becomes  invested  wiih  epithelium, 
drops  its  absorbent  fiuiction,  and  comports  itself 
like  ordinary  gum.  ,    ,  , 

Moreover  it  must  be  observed,  that  absorption 
is  not  the  function  of  all  rapidly  increasing  cell 
growths  in  contact  with  teeth,  as,  for  example, 
in  epulis  the  fangs  of  the  teeth  are  not  absorbed. 

The  writer  has  often  made  investigations  ot 
muscle  infiltrated  with  cancer,  to  see  whether  in 
this  ase  of  a  most  vigorous  cell  growth  intruding 
n  o  another  tissue:  anything  like  absorption, 
such  as  that  of  bone  under  ^^^^^ 
could  be  detected.  But  it  could  not.  In  tlic  case 
of  a  heart  which  presented  eevera  nodules  of  cau- 
l^us  deposit,  abruptly  defined  it  appeared  as  it 
the  muscular  fibres  infiltrated  with  the  new 
crowth  were  gradually  starved,  atrophied,  de- 
coSdrand  degenerate,  but  not  as  if  they  were 
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for  n  long  time  bodily  ahsovhed  by  the  Jicw 
growth. 

There  is  yot  another  class  of  alisorptioii  ;  that 
which  Hunter  called  the  progressive;  such  as 
happens  when  the  sternum  or  vertebrte  perish 
before  the  progress  of  an  aneurism.  Why  the  pre- 
sence of  a  growing  tumour  adjacent  to  a  bone 
should  cause  it  to  waste,  we  cannot  at  present 
explain. 

In  the  foregoing  columns  wo  have  attempted 
a  rapid  review  of  all  the  various  processes  which 
liave  been  formerly,  or  are  now,  denominated  by 
the  terra  absorption.  We  have  seen  that  these 
processes  are  most  various.  There  is  the  intro- 
duction of  foreign  matter  into  the  blood  ;  either  as 
food  or  poison,  whether  special!}'  through  tlie 
lacteals  or  bj-  imbibition  of  surfaces  in  general. 
There  is  the  wasting  of  natural  tissues,  general 
or  local,  when  nutrition  is  impeded  either  from 
natiutil  causes,  or  from  disease.  There  is  the  re- 
moval of  morbid  exudations  and  deposits.  And 
to  these  instances,  for  some  of  wliich  absoption  is 
not  a  proper  name,  as  not  expressing  the  pro- 
minent condition  concerned,  there  has  been  added 
ulceration,  which  has  no  title  to  the  term  absorp- 
tion at  all.  We  have  also  seen  that,  even  in  the 
instances  which  may  pass  xmier  that  term,  the 
vessels  called  absorbent,  are  really  not  concerned, 
for  the  most  part. 

Now  let  us  speak  of  the  second  branch  of  our 
subject,  and  give  such  particulars  respecting  the 
introduction  of  foreign  matters  into  the  veins  as 
may  interest  the  surgeon. 

When  there  is  any  difficulty  of  swallowing,  or 
of  digesting  food  when  swallowed,  it  is  expedient 
to  inject  nourishing  fluids  into  the  rectum,  or 
even  to  bathe  the  hands  and  feet  with  them,  that 
they  may  be  absorbed  from  thence.  It  is  often 
desirable  also,  to  introduce  narcotic,  or  saline,  or 
acid,  or  alkaline  remedies,  or  mercury  through  the 
skin  or  bowels.  The  general  principles  with  which 
the  surgeon  should  be  acquainted,  seem  briefly  to 
be  these :  — 

The  first  point  is  to  cause  the  liquid,  (or  sub- 
stance which  is  to  be  absorbed,)  to  be  imbibed 
by  the  surface  it  is  presented  to.  Now,  there  is 
no  liquid  from  which  the  animal  tissues  universally 
have  so  much  attraction  as  tliey  have  for  water. 
This  universal  solvent  forms  by  far  the  greater 
portion  of  their  weight,  and  is  imbibed  with 
facility  by  them  all  ;  whilst  saline  solutions  of  all 
kinds  are  imbibed  far  less  readily.  It  follows,  there- 
fore, as  a  general  rule,  that  the  more  diluted 
solutions  arc  the  better.  Alcohol,  ether,  oils  and 
most  other  liquids,  are  imbibed  to  a  certain  de- 
gree ;  but  not  acids  or  corrosive  solutions,  stron" 
enough  to  decompose  the  skin,  and  to  coagulate 
the  blood  in  tlie  veins.  If  a  narcotic  sul)stance  is 
intended  to  be  absorbed  by  the  skin,  it  should  be 
combined  with  a  liquid  which  will  not  easily 
evaporate  and  so  leave  it  dry,  in  which  state  it 
can  scarcely  be  absorbed  at  all.  For  this  reason 
glycerine  is  a  better  menstruum  tiian  cither 
water  or  alcohol  for  liniments  of  belladonna, 
opium,  and  the  like.  If  the  matter  to  bo  imbibed 
is  a_  semi-liquid,  as  tlfe  mercurial  ointment,  fric- 
tion is  of  use  in  forcing  it  through  the  cuticle. 

Nor  must  it  be  forgotten,  that  the  cuticle  is,  as 
it  were,  an  organic  varnish  ;  a  layer  of  scales,  spe- 
cially designed  by  nature  to  limit  the  transmission 
of  liquids,  whether  from  within  or  from  without, 


Wo  need  not  recall  to  the  memory  of  the  surgeon 
liow  soon  a  subject  for  dissection  dries  up  if  tho 
cuticle  be  removed  ;  and  it  is  equally  certain  that 
the  penetration  of  all  substances  into  the  tissues  is 
greatly  promoted  if  the  cuticle  be  removed.  Hence, 
many  substances  which  may  be  applied  to  the  un- 
broken cuticle  with  safety,  would  be  most  dan- 
gerous if  applied  to  a  blistered  surface,  from  the 
greater  completeness  and  rapidity  of  their  absorp- 
tion ;  and  the  surgeon  may  often  avail  himself  of 
very  small  blisters,  in  order  to  introduce  morphia, 
or  other  narcotics  near  any  painful  part.  Such 
medicines  have  also  been  introduced  by  inoculation 
or  puncture  ;  or  even  by  injection  of  solutions  into 
the  areolar  tissue  ;  but  these  latter  processes  are 
painful  and  not  often  employed. 

When  the  material  to  be  absorbed  has  pene- 
trated the  tissues,  the  next  object  is,  that  it  should 
enter  the  blood-vessels,  and  be  carried  away  as 
rapidly  as  possible  by  the  current  of  blood.  This 
it  is  after  all  which  is  the  truly  efficient  instrument 
of  absorption,  for  the  blood  continually  passing, 
carries  off  whatever  is  imbibed  by  the  coats  of  the 
blood-vessels,  and  so  keeps  up  a  constant  current 
towards  itself.  It  must  be  evident,  therefore,  that 
everything  which  renders  the  circulation  rapid 
promotes  absorption ;  whilst  everything  which 
causes  stagnation  of  blood  has  the  contrary  efi:'ect. 
Thus  if  the  physical  qualities  of  the  material  which 
is  desired  to  be  absorbed  are  such  as  to  produce  a 
stasis  in  the  blood,  as,  for  example,  when  saline 
or  metallic  solutions  are  used  in  too  concentrated  a 
form,  and  more  especially  if  they  are  such  as  to 
cause  coagulation,  absorption  will  be  greatly  hin- 
dered. The  density  of  saline  solutions  should 
theoretically  be  less  than  that  of  the  liquor  san- 
guinis. {Liehiff,  on  the  Motion  of  tlie  Juices,  Lond. 
1848.) 

It  appears  that  the  more  empty  the  blood-vessels 
the  more  easily  they  absorb  ;  whilst  filling  them 
even  with  warm  water,  as  was  done  by  Majendie, 
impedes  absorption. 

Some  attention  is  expedient  to  the  channels  by 
which  any  given  substance  may  be  eliminated. 
Thus  if  it  be  deemed  advisable  to  impregnate  the 
blood  with  mercury,  it  should  be  introduced 
through  the  skin,  or  mucous  membrane  of  the 
fauces,  rather  than  through  the  stomach,  from 
which  it  would  pass  to  the  liver  and  bowels, 
organs  by  which  the  elimination. of  the  metal  is 
most  easily  effected. 

The  principles  on  which  the  absorption  of  dele- 
terious matters  may  be  hindered,  will  be  readily  seen 
from  what  has  gone  before.  Suppose  any  poison  to 
have  come  into  contact  with  the  abraded  cutis,  the 
application  of  some  powerful  cauterant,  as  the 
nitric  acid,  nitrate  of  silver,  or  of  mercury,  actual 
cautery,  alcohol,  turpentine,  &c.,  even  if  not  cap- 
able of  decomposing  the  poison  before  it  is  imbibed 
b}^  tlio  vessels,  will  produce  a  local  inflammation, 
with  stagnation  of  blood,  and  exudation,  which 
will  lie  unfavourable  to  absorption.  The  mode 
in  which  ligatures,  exhausted  cupping  glasses,  and 
suction  of  all  sorts  hinders  absorption  must  bn 
obvious. 

It  may  bo  noticed  too,  that  in  cases  in  which 
there  is  a  liability  to  infection  from  liquid  or 
gaseous  animal  poisons  ;  for  instance,  in  the  case 
ol  surgeons  who  dross  erysipelatous  wounds,  or 
have  to  breathe  a  tiiiiitod  atiuosplierc,  tlio  main- 
tenance of  a  higii  state  of  heiihh  by  good  diet, 
c  2 
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stimulants,  and  exercise,  if  it  docs  not  render  the 
veins  less  liable  to  imbibe  a  poison,  will  render 
the  blood  far  less  liable  to  be  influenced  by  it. 

In  reference  also  to  preventing  the  absorption 
of  erysipelatous  miasm  by  wounds  and  abrasions, 
we  may  point  to  the  expediency  of  sealing  up  such 
injuries  from  the  contact  of  hospital  air,  by  means 
of  Friar's  balsam,  collodion,  or  solution  of  the 
chloride  of  iron  ;  which  are  far  better  adapted  as 
applications  to  wounds,  under  such  circumstances, 
than  water  dressing  and  other  moist  applications. 

We  now  approach  the  third  and  last  part  of  our 
subject,  which  is  the  consideration  of  the  principles 
by  which  the  surgeon  is  guided  when  he  desires 
to  promote  the  absorption  of  morbid  exudations  of 
various  kinds,  solid  or  litiuid.  Here  we  may 
claim  the  indulgence  of  our  readers  for  the  slight- 
ness  of  the  sketch  which  we  are  able  to  give  ;  but 
it  must  be  remembered  that  almost  half  of  the 
practice  of  physic  is  involved  in  these  principles. 

The  exudations  of  which  the  surgeon  may  de- 
sire to  promote  the  absorption  may  be  of  infinite 
variety  ;  — pure  blood;  some  of  the  elements  of 
blood,  either  healthy,  or  combined  with,  as  we  may 
assume,  various  noxious  substances,  or  m  various 
states  of  decomposition;  as  the  serum,  fibrine,  and 
pus,  which  are  the  products  of  various  forms  of  in- 
flammation :  —  again,  they  may  consist  of  blood 
elements  which  have  been  developed  into  areolar 
tissue,  or  into  bone,  in  consequence  of  common 
inflammation;  — or  of  the  various  adventitious 
growths,  which  result  from  certain  conditions  ot 
the  blood,  such  as  tubercular  deposits,  so  called;— 
the  bony  and  cartilaginous  enlargements  of  gout, 
rheumatism,  or  syphilis  :— the  whole  catalogue  of 
tumours,  fibroplastic,  glandular,  enchondroraatous, 
epithelial,  and  cancerous  ;  growths  too,  which  come 
under  the  term  hypertrophies,  and  tumours  of  ^yhlch 
it  is  doubtful  whether  they  result  from  some  blood 
taint  or  some  error  in  the  original  scheme  of  growth, 
such  as  wens,  n£evus,  and  the  like.    This  bst  is 
tolerably  extensive;  but  we  desire  to  bring  be- 
fore the  mind  at  one  view,  all  the  cases  in  which 
absorption  of  exudation  in  any  stage  of  develop- 
ment is  desirable.   As  we  have  said,  it  is  general 
principles  only  that  can  be  treated  of  here  :  details 
will  be  found  in  other  articles. 

In  this  matter,  three  things  have  to  be  consi- 
dered-—1.  The  state  of  the  blood;  2.  the  state 
of  the  exudation  as  to  development  and  vitality,  or 
the  capacity  therefor  ;  3.  the  state  of  the  parts 
in  which  the  exudation  is  situated. 

The  first  point  is,  in  most  cases,  the  one  im 
portant  thing,  as  is  shown  more  at  length  m  tlie 
article  Inflammation.  Take  exudations  as  a 
whole,  and  it  will  be  found  that  by  far  the  greater 
number  vanish  spontaneously,  so  soon  as  the  blood 
is  purified  from  the  particular  element  which  was 
the  cause  of  the  mischief. 

But,  in  the  second  place,  the  condition  of  the 
exudation  must  be  regarded.  Some  there  aro, 
which  are  in  such  a  state  from  decomposition,  that 
their  absorption  into  the  blood  would  scarcely  be 
desirable  if  possible.  Such  are  the  fluids  exuded 
in  carbuncle  and  unhealthy  suppurations,  or  in 
which  pus  has  become  putrid  from  admixture  with 
secretions  of  the  bowels,  or  witli  urine.  _  For  such 
cases,  free  evacuation  and  not  absorption  is  the 
thin"  to  be  desired.  ,  •  i  v 

Some  matters  there  are  too,  of  which  the  ab- 
sorption would  seem  to  be  clearly  against  nature. 


For  example,  cutaneous  cysts  filled  with  epithelium, 
and  commonly  called  wens,  can  by  no  known 
means  be  made  to  absorb  their  contents ;  and  it 
would  seem  manifestly  contrary  to  reason  to  expect 
that  excreraentitious  substances,  such  as  cuticle 
and  sebaceous  matter  should  be  taken  into  the  blood 
again  by  the  very  organ  whose  function  it  is  to 
eliminate  them. 

Dismissing  then  these  cases,  we  have  to  pass  in 
review  the  far  more  difficult  and  complex  cases  in 
which  it  is  sought  to  cause  the  absorption  of 
exudations  which  have  acquired  some  degree  of 
development,  and  have,  as  it  were,  made  good  their 
footing  in  the  animal  economy,  and  which  persist, 
even  though  the  condition  of  blood  which  originally 
caused  them  has  ceased;  or  which  when  once  exist- 
ing have  the  power  of  propagating  themselves  and 
keeping  up  a  blood  infection. 

It  is  certain  that  the  organic  elements,  of  which 
some  parts  of  the  body  are  composed,  are  not 
endowed  with  more  than  very  transitory  powers  of 
life.    Hair,  cuticle,  epithelium,  and  gland  cells  are 
incessantly  bemg  shed  and  renewed.    The  vital 
history  of  the  milk  teeth  is  obvious.  _  What  the 
processes  of  removal  and  renewal  are  in  bone,  we 
have  learned  from  the  before-quoted  researches  of 
Mr.  Tomes  and  Mr.  De  Morgan.    And  it  is  jn-o- 
hahle  that  the  other  portions  of  the  framework  of 
the  body,  including  skin,  areolar  tissue,  ligament, 
basement  membrane  and  sarcolemma  of  muscle  are 
also  subject  to  similar  renewal,  although  the  fact 
has  never  been  demonstrated  so  completely  as  it  has 
been  with  respect  to  bone.    We  speak  here  of  the 
more  inert  portions  of  the  body:  not  of  active 
parts,  such  as  muscle,  whose  rapid  solution  and 
replacement  is  morally  certain.    But  regarding  the 
time  which  any  portion  of  the  skin  or  ligament 
ought  normally  to  last,  before  it  is  renewed,  we  know 
nothing.    Beyond  the  general  fact,  too,  that  abim- 
dant  nourishment  and  a  brisk  circulation  are  favour- 
able to  the  maintenance  of  all  tissues,  and  the 
converse,  we  know  little,  if  anything,  of  spectal 
means  for  promoting  the  growth  or  the  decay  of  any 
tissue.    We  can,  by  starving  the  wliole  bodj-,  or 
by  robbing  the  food  of  essential  nutritive  elements, 
cause  a  general  waste  of  fiit,  areolar  tissue,  muscle, 
and  bone.    We  know  further,  that  m  cases  ot 
insufficient  nourishment  or  mal-assimilation,  some 
tissues  are  prone  to  degeneration :  ni  one  patient 
the  hair  falls,  in  aiiotlier  the  teeth  decay,  in  a 
third  the  nails  cease  to  be  regularly  secreted,  in 
another  the  callus  uniting  a  fracture  may  dis- 
appear, in  another  the  cornea  or  articular  carti- 
lao-es  will  ulcerate  ;  but  we  know  little  of  special 
means  of  effecting  the  increase  or  decay  of  any 
tissue  in  particular,  beyond  the  general  one  of  in- 
creasing or  decreasing  the  supply  of  food,  and  the 
general  waste  by  exercise,  air,  and  excretion.    W  e 
have  no  special  means,  besides,  by  which  we  can 
promote  the  growth,  or  cause  decay  specially,  ot 
hair,  cuticle,  bone,  cartilage,  or  gland,  or  ligament. 

The  same  is  true  with  regard  to  adventitious 
and  intrusive  growths.  We  know  little  of  the 
vital  history  of  any  of  these  ;  whether,  for  example, 
the  mass,  which  is  origin.illy  deposited  as  ameer 
or  enchondroma,  remains  the  san.e  throughout  its 
career,  or  whether  it  is  subjected  to  a  process  of 
absorption  and  renewal,  like  normal  tissues.  We 
do  not  know  how  to  eliminate  the  pabulum  of  these 
tumours  in  the  blood,  nor  do  we  know  what  com- 
plementary substances  are  capable  of  neutralising  it. 
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Exudations  further  may  pcrisli,  and  pass  into  a 
state  of  degeneration,  in  which  they  iire  quite 
harmless,  and  may  exist  during  the  whole  of  life  in 
tlie  interstices  of  tissues,  but  yet  seem  capable  of 
very  slow  absorption,  if  any.  For  example,  the 
common  so-called  "  j'ellow  cheesy  tubercle  "  is  a 
mass  of  decayed  exudation,  most  generally  of  im- 
perfect fibroplastic  matter  and  epithelium  in  the 
lungs,  or  of  some  unhealthy  fibrinous  matter  in  a 
lymphatic  gland;  it  is  perfectly  dead,  and  in  a 
state  of  fatty  or  earthy  degeneration,  consisting  of 
amorphous  granular  matter,  oil  globules,  choleste- 
rine,  and  earthj'  matter.  Masses  of  this  sort  may  re- 
main harmlessly  in  the  lymphatic  glands  for  years. 
Portions  of  cancer  or  enchondroma,  or  of  any  other 
tumour  may  pass  into  the  same  state,  undergoing 
the  slowest  possible  absorption,  first  of  the  oil,  then 
of  the  granular  matter,  and  leaving  a  putty-like  mass 
to  the  end  of  life. 

In  the  third  place,  the  state  of  the  parts  in 
which  an  exudation  is  situated  may  be  an  obstacle 
to  its  removal.  A  slow  circulation  generally; and  of 
that  of  action  of  the  veins  in  particular ;  relaxation 
and  want  of  tone  in  the  skin,  muscles,  and  areolar 
tissues,  are  common  causes.  In  acute  hydrocepha- 
lus, the  difficulty  or  impossibility  of  causing  ab- 
sorption of  the  efi^used  serum  are  notorious;  but 
death  more  probably  results  from  the  injury  done 
to  the  structure  of  the  brain,  which  renders  absorp- 
tion of  the  serum  impossible,  than  from  the  mere 
presence  of  the  serum.  There  are  many  surfaces 
which  seem  to  lose  the  power  of  absorbing  serous 
liquid,  although  such  liquids  may  be  readily  enough 
taken  up  by  the  areolar  tissue,  as  in  the  case  of 
ganglion  and  hydrocele.  In  the  case  of  cystic  tu- 
mours, the  mere  absorption  of  the  fluid  contents  of 
the  cysts,  is buta  small  partof  tliemorbid  conditions. 

It  remains  for  us  shortly  to  enumerate  the  reme- 
dies which  in  various  modes  influence  absorption, 
and  the  principles  of  their  operation. 
_  Air,  abstinence,  exercise,  and  purgative  medi- 
cine may  be  said  generally  to  promote  absorption 
of  the  entire  body.  Copious  libations  of  water, 
and  diuretic  medicines  in  general,  especially  the 
alkaline  salts,  have  the  same  eifocts.  It  has  been 
proved  that  both  water  and  potass,  in  passing 
through  the  blood,  cause  an  excess  of  solid  matter 
to  be  excreted  by  the  kidney.  The  solution  of 
caustic  potass  is  reputed  to  be  of  service  in  causing 
absorptive  eff'ect.  (See  Tumours.)  The  tincture 
of  cantharides,  it  is  said,  has  succeeded  in  removing 
the  fluid  in  hydrocephalus.  Amongst  purgatives, 
thfe  compound  jalap  powder  and  elaterium  have 
the  greatest  virtue  in  cases  of  serous  exudation, 
since  they  rob  the  blood  so  suddenly  of  large  quan- 
tities of  watery  'fluid  that  it  more  readily  imbibes 
any  senim  that  may  be  extravasatod.  Mercury,  in 
its  various  preparations,  is  the  medicine  more  uni- 
versally relied  on  than  any  other  for  the  power  of 
causing  absorption.  And  here  it  may  be  useful 
to  remark,  that  it  may  be  employed  in  two  dis- 
tinct modes,  which  should  never  be  confounded. 
One  is,  when  it  is  intended  to  abstract  from 
the  blood  any  redundant  or  morbid  material, 
and  to  discharge  it  by  means  of  abundant  se- 
cretion from  the  liver.  Another  is,  when  it  is 
intended  to  accumulate  to  a  certain  degree  in 
the  blood  (the  test  of  which  is  either  slight  ptyal- 
ism  or  dysentery),  and  to  produce,  as  is  believed, 
certain  changes  in  the  condition  of  an  exudation 
which  shall  render  it  more  easily  absorbed.  These 


two  modes  of  operation,  whicli  ought  always  to  be 
kept  distinct  in  the  mind  of  the  practitioner,  may 
yet  to  a  certain  degree  be  carried  on  together  in 
some  cases.  The  first,  or  evacuant  operation,  is 
to  be  effected  by  tolerably  large  doses,  combined 
with  drugs  which  shall  cause  purgation;  and  this 
is  best  adapted  for  early  stages  of  disease,  as  a  pre- 
ventive of  exudation,  or  to  remove  it  soon  after  it 
is  deposited.  The  other,  or  mercurial  impregnation 
of  the  blood,  is  supposed  to  exert  a  catalytic,  or  (if 
we  may  discard  the  absurd  use  of  new  Greek 
words,  which  explain  no  more  than  terms  already 
employed)  a  dissolvent  action  over  exudations 
which  are  already  undergoing  development. 

The  cases  in  which  this  mercurial  action  is  most 
beneficial  are  decidedly  those  in  which  there  is  a 
syphilitic  taint;  next,  those  of  fibrinous  interstitial 
deposit  —  thickenings  of  membranes,  opacities  of 
the  cornea,  and  adhesions  generally  ;  but  for  in- 
flammations of  mucous  membranes,  erysipelatous, 
diphtheritic, and  atonic  exudations  it  is  not  adapted. 
(See  Inplamm.ation.) 

Next  to  mercury,  the  iodide  of  potassium  is  the 
most  universal  absorbefacient,  especially  in  cases  of 
exudation,  or  of  bony  deposit  connected  either  with 
syphilitic,  gouty,  or  rheumatic  taint.  Colchicum, 
especially  the  acetic  extract  in  small  doses,  has 
considerable  power  over  gouty  exudations ;  and 
antimony  over  acute  exudations  in  the  lungs. 
Blisters  and  counter-irritants  generally  may  be 
supposed  to  rob  the  blood,  or  the  tissues  near 
enough  to  be  influenced  by  them,  of  certain  ele- 
ments which  are  abstracted  from  the  seat  of  exuda- 
tion. Friction  and  cold  affusion  promote  a  more 
rapid  circulation,  and  so  hasten  the  disappearance 
of  exudations  after  the  inflammatory  stage  has 
passed.  Pressure  operates  in  two  ways  —  by  pre- 
venting stagnation  in  the  veins,  and  supplying  the 
place  of  skin  or  muscle  which  have  lost  their  tone, 
and  cease  to  give  normal  support  to  the  vessels. 
The  leg,  the  scrotum,  and  abdomen  are  the  parts 
to  which  pressm'e  may  be  applied  most  beneficially 
with  this  intention.  But  pressure  may  be  applied 
for  another  purpose,  namely,  to  starve  a  tumour  by 
limiting  the  supply  of  blood  to  it.  Illustrations 
of  this  purpose  of  using  pressure  will  be  found  in 
the  articles  on  Cancer,  Tumours,  and  Ova- 
RTAN  Dropsy.  To  carry  out  the  same  intention 
most  effectually,  the  arteries  supplj'ing  a  tumour 
are  sometimes  tied. 

The  remedies  we  have  hitherto  spoken  of  act  by 
abstraction  for  the  most  part.  But  in  the  case  of 
exudations  arising  from  tenuity  of  the  blood,  the 
proper  remedies  are  substances  which  supply  the 
wanting  elements,  or  which  act  complementarily  to 
elements  in  excess.  Hence,  wine,  good  diet,  cod- 
liver  oil,  and  bark  are  of  service  in  atonic  effusions 
—.and,  above  all,  iron,  which  is  almost  a  specific. 
The  potassio-tartrate,  and  other  combinations  with 
diuretics,  is  of  service  at  the  close  of  inflammatory 
attacks  that  have  left  the  lungs  or  other  organs  (Ede- 
matous; the  tincture  of  the  sesquichloride,  in  doses 
of  ten  minims,  combined  with  one-sixteenth  of  a 
gram  of  corrosive  sublimate,  is  of  great  service  in 
atonic  engorgements  of  the  womb.  The  corrosive 
sublimate,  with  tincture  of  bark,  is  a  well-known 
remedy  of  analogous  virtues. 

There  is  one  remaining  mode  of  procuring  ab- 
soi-ption,  which  was  idealised  by  Hunter  when  he 
spoke  of  "  an  action  excited  by  irritation  being  in- 
compatible with  the  natural  actions  and  existence  of 
c  3 
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the  parts,  which  therefore  become  ready  for  remo- 
or,  in  more  modern  phraseology,  u  part  may 
waste  and  bo  atrophied  if  some  of  the  conditions 
requisite  for  its  life  and  health  be  interfered  with. 
Thus  the  gums,  if  impregnated  with  mercury,  may 
waste.    So  the  testicle  may  waste  if  deposits  have 
taken  place  in  it,  which  first  of  all  starve  the  natural 
tissue,  and  then  undergo  atrophy  themselves.  Such 
is  sometimes  the  result  of  inflammation  of  muscle. 
This  process  may  be  imitated,  and  tumours  caused 
to  waste  by  exciting  inflammation  or  a  new  intersti- 
tial deposit  throughout  their  substance,  either  by 
setons,  or  by  stimulating  or  astringent  injections. — 
[E.  Druilt.S 
ACETATE  OF  LEAD.    See  Lead. 
ACETATE  OF  MORPHIA.    See  Mohphia 
ACETIC  ACID.    Strong  acetic  acid  contains 
about  30  per  cent,  of  absolute  anhydrous  acetic  acid. 
The  acidum  aceticum  dilutum  of  the  present  phar- 
macoposia  contains  about  four  and  a  half  per  cent 
of  the  same  substance. 

Acetum  destilatum,  or  distilled  vinegar,  is  of 
similar  strength. 

Distilled  vinegar,  mixed  with  farinaceous  sub- 
stances, is  frequently  applied  to  sprained  joints, 
and,  in  conjunction  with  alcohol  and  water,  makes 
an  eligible  lotion  for  many  cases  in  which  it  is 
desirable  to  keep  up  an  evaporation  from  the  sur- 
face of  inflamed  parts.  Vinegar  was  once  con- 
sidered useful  in  quickening  exfoliations,  which 
effect  was  ascribed  to  its  property  of  dissolvmg 
phosphate  of  lime.  Its  good  effects  on  bums  and 
scalds  were  taken  particular  notice  of  by  Mr. 
Cleghorn,  a  brewer  in  Edinburgh,  whose  observa- 
tions were  deemed  by  Mr.  Hunter  worthy  of  pub- 
lication.   (See  Med.  Facts  and  Ohs.  vol.  ii.) 

Diluted  vinegar  is  alleged  to  be  the  best  lotion 
for  freeing  the  eye  from  any  small  particles 
of  lime  which  happen  to  have  fallen  into,  and  be- 
come adherent  to  it,  or  the  inside  of  the  eye-lids. 
(See  A.  T.  Thomson's  Dispensatory,  p.  8,  ed.  2.) 

Distilled  vinegar  is  sometimes  employed  as  a 
styptic  for  stopping  hemorrhage  from  the  nose. 
With  this  view,  it  may  be  used  either  as  an  m- 
iection,  or  a  lotion,  in  which  lint  is  dipped,  and 
introduced  up  the  nostril.  It  is  often  used  to 
lessen  the  disagreeable  smell  of  sick  rooms.  Strong 
acetic  acid  is  a  good  application  for  the  destruction 
of  warts  and  corns,  care  being  taken  not  to  injure 
the  surrounding  skin  with  it.  {Brande's  Manual 
of  Pharmacy,^.  9,  8vo.  Lond.  1825.) 

The  pvroligneous  acid,  which  is  merely  strong 
acetic  acid  impregnated  with  empyreumatic  o''  J^"'' 
bitumen,  is  commended  by  Mr.  Buchanan,  of  Hull, 
as  an  ingredient  in  applications  to  the  ear  for  the 
relief  of  certain  cases  of  deafness.  (See  Illustrations 
of  Acoustic  Surgery,  8vo.  Lond.  1825.) 
ACHILLES,  Tendon  of.    See  Tendons. 
ACTUAL  CAUTERY.    See  Cautery. 
ACUPUNCTURE  (from  acus,  a  needle,  and 
punyo,  to  prick).    The  operation  of  making  small 
punctures  in  certain  parts  of  the  body  with  a  needle, 
for  the  purpose  of  relieving  diseases,  as  is  practised 
in  Siam,  Japan,  and  other  oriental  countries,  for 
the  cure  of   headaches,  lethargies,  convulsions, 
colics,  &c.     (See  Mil.  Trans.  No.  Ui!  ;  and 
Wilfi   Ten.  liliyne,  de  Arthritide,  Mantissa  Sche- 
maticu,  ffc.  8vo.  Lond.  UWA.)    Dr.  Elliotson  has 
tried  acupuncture  extensively,  and  his  experience 
coincides  with  that  of  Mr.  Churchill,  confirming 
the  fact  that,  as  a  remedy  for  chronic  rheumatism 
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it  answers  best  where  the  disorder  is  seated  in  fleshy 
parts.    He  also  finds,  that  one  needle,  allowed 
to  remain  an  hour  or  two  in  the  part  is  more 
efficient  than  several  used  but  for  a  few  mi- 
nutes.    (See  Med.  Chir.  Trans,  vol.  xiii.  p.  467.) 
Neuralgia  is  a  disease  in  which  the  practice 
may  deserve  trial.     Local  paralysis  is  another. 
In  a  modern  French  work,  it  has  been  highly 
commended :  but  the  author  sets  so  rash  an  ex- 
ample, and  is  so  wild  in  his  expectations  of  what 
may  be  done  by  the  thrust  of  a  needle,  that  the 
tenor  of  his  observations  will  not  meet  with  many 
approvers.    For  instance,  in  one  case,  he  ventured 
to  pierce  the  epigastric  region  so  deeply  that  tlie 
coats  of  the  stomach  were  supposed  to  have  been  per- 
f orated  :  this  was  done  for  the  cxire  of  an  obstinate 
cough,  and  is  alleged  to  have  effected  a  cure  !  But 
if  this  be  not  enough  to  excite  wonder,  I  am  sure 
the  author's  suggestion  to  run  a  long  needle  into 
the  right  ventricle  of  the  Jieart,  in  cases  of  asphyxia, 
must  create  that  sensation. 

See  Berlioz,  Mem.  sur  les  Maladies  Chroniqueg.  et 
sur  ('Acupuncture,  p.  305-309.  8vo.  Pans.  1816. 
ChurchiU  on  Acupuncture,  1824;  Dantii,  Trait6  de 
I'Acupuncture,  1826. 


ADHESION.  A  term  signifying  the  union  of 
opposite  surfaces.  This  is  exemplified  in  the 
union  of  Woonds,  of  Fractured  Bones  and  of 
Ruptured  Tendons,  to  which  articles,  as  well  as 
to  that  on  Repair,  we  may  refer  for  the  history  of 
adhesion  so  far  as  it  is  related  to  the  effect  of  injury. 

The  material  by  which  adhesion  is  effected  is 
the  fibrine,  or  coagulable  lymph  of  the  blood,  which 
may  be  exuded  either  without  inflammation  in  the 
most  favourable  instances  of  repair,  or,  in  conse- 
quence of  inflammation,  which,  when  it  stops 
short  with  the  production  of  fibrinous  exudation, 
and  does  not  cause  suppuration,  is  erroneously 
called  the  Adhesive  Inflammation,  (q.  v.) 

The  fibrine  exuded  either  with  or  without  in- 
flammation is  of  three  destinations.  1.  I*  J^ay 
be  quickly  absorbed  (see  Absorption).  2.  It 
may  undergo  liquefaction  into  pus  (see  Suppu- 
ration) ;  or  may  slowly  waste  and  degenerate 
into  a  stuff  looking  like  putty;  or,  3.  It  may  un- 
dergo development  into  areolar  tissue,  in  the  form 
of  cicati-ix,  false  membrane,  bands  of  adhesion,  and 
so  forth.— [A  Drtiitt.'] 

AGARIC.  A  species  of  fungus,  growing  on 
the  oak  and  formerly  celebrated  for  its  efticacy  m 
stopping  bleeding.    (See  Hemorrhage.) 

ALBUGO  (from  alius,  white).  A  white  opa- 
city of  the  cornea,  not  of  a  superficial  kind,  but 
affecting  the  very  substance  of  this  membrane. 

(See  Leucoma.)       „  ,    .        ,    .  i 

AhVM,  Suljyitato  of  alumina  ayidpotas/i.  len 

crains  of  alum,  made  into  a  bolus  with  conserve 
of  roses,  may  be  given  thrice  a  day  in  internal 
hemorrhages,  gleet,  leucorrhcca,  and  other  cases 
demanding  astringent  remedies.  In  a  relaxed 
state  of  the  urinary  passages,  or  want  of  power  of 
the  sphincter  vesicae,  small  doses  of  alum  are  said 
to  have  been  of  service.  Alum  is  employed  as  an 
ingredient  in  many  astringent  lotions,  giirgles,  in- 
iections,  and  coUyria.  (See  LoTio  Alum.nis.) 
Dr.  Groshuis,a  Dutch  physician,  first  recommended 
its  use  in  cobca  pictonum  and  Dr.  Perceval  sub- 
sequently joined  in  the  advice.  1  he  pnnc.plo,  on 
which  it  has  been  supposed  to  act,  is  that  of  d^ 
composing  the  common  preparations  of  lead,  and 
converting  them  into  sulphates,  which  are  compa- 
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ratively  innoxious.  Burnt  alum  is  a  principal 
ingredient  in  many  styptic  powders. 

ALVINE  CONCRETIONS.  See  Intestinal 
Concretions. 

AiMAUROSIS  (from  a/xavpSu,  to  darlcen) 
Gulki  Serena.  Sii^usio  n!yra.  Genu.  Schvarxer 
Stuur.  That  diminution  or  total  loss  of  sight 
which  immediately  depends  upon  the  morbid  state  of 
tho  retinaand  optic  nerve,  whether  this  morbid  state 
exist  as  the  only  defect,  or  be  complicated  with 
other  mischief  ;  whether  it  be  a  primary  affection, 
or  tt  secondary  one,  induced  by  previous  disease  of 
other  parts  of  the  eye.  (Beer.)  All  those  imperfec- 
tions of  vision  which  depend  upon  a  morbid  condi- 
tion, iv/tet/ier  (tffecli)ig  stnioiure  or  function,  of  the 
sentient  apparatus  proper  to  the  organ.  (Travcri's 
Synopsis  of  the  Dis.  of  the  Eye,  p.  293.) 

Obscurity  of  vision  depending  on  a  morbid  con- 
dition of  one  or  several  portions  of  the  optic  nerve, 
its  root,  its  course,  or  its  termination.  It  is  an 
eilect  therefore  depending  upon  causes  entirely 
dili'ercnt  from  those  which  prevent  the  rays  of  light 
from  entering  the  eye  or  passing  through  it  to  the 
retina.  {Mackenzie  on  Dis.  of  the  Eye,  ■p.  1015, 
ed.  4.)  Any  great  imperfection  or  loss  of  vision 
existing  independently  of  any  change  in  the  natural 
transparency  of  the  parts  anterior  to  the  retina,  or  of 
any  manifest  varicose  enlargement  of  the  vessels  of 
the  choroid,  or  of  any  material  alteration  in  the  con- 
iiguration  of  the  eye-ball.  (i?.  Middlemore  on  Dis. 
of  the  Eye,  vol.  ii.  p.  242.) 

The  imperfection  or  loss  of  sight,  which  results 
from  affection  of  the  nervous  apparatus  belonging 
to  the  eye,  whether  that  affection  be  seated  in  the 
retina,  the  optic  nerve,  or  the  sensoruium ;  whether 
it  be  idiopathic  or  primary,  sympathetic  or  second- 
ary :  whether  it  consist  in  vascular  congestion,  or 
organic  change,  or  simply  in  functional  disturb- 
ance.  {Lawrence  on  Dis.  of  the  Eye,  ed.  3,  p.  506). 

By  the  expression  gutta  sercva,  is  usually  sig- 
nified the  complete  or  fully  developed  form  of  amau- 
rosis, that  in  which  the  patient  has  little  or  no 
power  of  distinguishing  light  from  darkness.  The 
term  took  its  origin  in  the  notion  which  formerly 
prevailed  that  the  blindness  was  caused  by  the 
elFusion  of  a  humour  or  fluid  at  or  behind  the 
pupil,  and  as  the  latter  opening  retained  its  natu- 
ral blackness  in  amaurosis  the  effused  drop  was 
said  to  be  clear. 

Amaurosis  then  does  not  uniformly  take  place 
as  a  single  independent  disorder  ;  but  not  unfre- 
quently  presents  itself  as  a  symptomatic  effect  of 
some  other  disease  of  the  eye  :  a  fact  exemplified 
in  hydroplilhalmia,  cirsophthalmia,  glaucoma,  &c. 
And  as  Mr.  Wardrop  observes,  amaurosis,  in  its 
usual  acceptation,  signifies  a  symptom  of  disease, 
as  well  as  a  distiact  afiection.  {Essays  on  the 
Alorhid  Anaitmy  of  the  Human  Eye,  yo].  ii.  p.  165, 
8vo.  Lond.  11(18.)  With  respect  to  the  mere  name 
of  tho  kind  of  disease  here  implied  by  amaurosis 
its  correctness  will  remain  the  same,  whether  the 
iris  bo  movcablo  or  immoveable  ;  wlicthcr  tho 
pupil  be  prcternaturally  enlarged,  or  contracted, 
and  whether  it  be  perfectly  clear  and  transparent, 
or  more  or  less  turbid  ;  for  the  name  only  refers  to 
the  morbid  state  of  the  retina  and  optic  nerve,  and 
not  to  the  condition  of  the  sight  in  general.  When 
the  long  established  name  oi  amaurosis  is  received 
with  this  precise  meaning,  there  will  be  not  the 
slightest  danger  of  confounding  tho  disease  with 
other  afFcctious  of  the  eye.    However,  when  it  is 


wished  to  make  out  the  different  forms  and  kinds  of 
amaurosis,  the  appearances  of  the  iris  and  pupil  are 
considerations  of  great  importance.  (See  i^eer's 
Lehre  von  den  Augenlcrankhciten,  b.  ii.  p.  420,  &c. 
Wien,  1817.) 

Amaurosis  does  not  constantly  attack  both  eyes 
at  the  same  time  ;  frequently  one  is  attacked  some 
time  after  the  other,  and  it  is  not  unusual  even  for 
one  eye  to  remain  sound  during  life,  while  the  other 
is  completely  blind.  This  depends,  in  part  upon 
the  disposition  to  the  disease  in  one  eye  being  quite 
local,  and  in  part  upon  the  causes  giving  rise  to  the 
complaint  extending  their  operation  only  to  the  eye 
affected.  Where,  also,  the  origin  of  amaurosis 
seems  to  depend  altogether  upon  constitutional 
causes,  one  eye  is  not  unfrequently  attacked  much, 
sooner  than  the  other  ;  though  in  these  examples 
it  is  more  rare  to  find  the  eye  which  does  not  suffer 
at  first  continue  perfectly  unaffected,  {Beer,  b.  ii. 
p.  422.) 

Mr.  Middlemore  represents  amaurosis  as  com- 
monly attacking  one  eye  first,  and  not  commencing 
in  the  other  until  vision  in  the  one  first  attacked 
is  either  much  impaired  or  totally  destroyed.  "  It 
is  (says  he)  by  no  means  an  usual  occurrence  for 
amaurosis  to  take  place  in  each  eye  at  the  same 
time,  and  to  advance  in  both  with  an  equal  pro- 
gress." Still,  he  admits,  that  this  matter  will  be 
mainly  determined  by  the  nature  of  the  cause 
producing  the  amaurotic  affection.  {On  Dis.  of 
the  Eye,  vol.  ii.  p.  251.)  Indeed,  since  amaurosis 
may  arise  from  affections  of  the  sensorium,  optic 
nerve,  or  retina,  we  can  understand  how  it  happens 
that  it  sometimes  appears  in  both  eyes  at  once  ; 
that  it  may  be  confined  to  one,  or  that,  having 
taken  place  in  one  it  may  in  the  other  also,  after 
a  longer  or  shorter  interval.  {Lawrence,  op.  cit. 
p.  507.) 

Amaurosis  may  not  completely  hinder  vision,  a 
diminished  power  of  seeing  often  remaining  during 
life.  Hence  the  division  of  cases  into  perfect  and 
imperfect;  which  latter,  however,  sometimes  attain 
a  degree  in  which  the  patient  is  only  just  able  to 
distinguish  light,  the  direction  of  its  rays,  and  its 
degree. 

Amaiurosis  may  take  place  in  an  instant,  even  so 
as  to  be  attended  with  entire  blindness  ;  or  it  may 
come  on  quickly,  that  is,  it  may  be  complete  in  a 
few  days  or  weeks  ;  or,  lastly,  what  is  most  fre- 
quently the  case,  it  may  be  produced  gradually, 
and  several  years  elapse  before  it  attains  its  utmost 
degree  ;  circumstances  of  great  moment  in  the 
diagnosis  and  treatment. 

The  type,  which  the  disease  assumes  in  its 
course  and  development,  is  also  subject  to  great 
variety,  and  claims  the  utmost  attention  ;  for  amau- 
rosis may  cither  be  permanent  or  temporary.  It  is 
sometimes  intermittent,  making  its  appearance  at 
regular  or  irregular  intervals.  In  certain  exam- 
ples, it  prevails  at  particular  times,  commonly  all 
day,  till  a  certain  Imur  ;  or  from  one  day  till  the 
next ;  or  at  a  stated  time  every  month. 

Sometimes  it  is  plainly  a  symptom  of  a  confirmed 
ague,  the  patient  being  attacked  with  an  ordinary 
nitcrmittent,  and  blind  during  each  paroxysm,  but 
always  regaining  his  sight  as  soon  as  each  lit  is  over. 

Sometimes  the  frequently  recurring  form  of  tho 
disease  confines  itself  to  no  determinate  type  ;  and, 
on  account  of  its  irregularity,  it  is  then  termed  by 
Beer,  Amaurosis  Vaya,  which,  he  says,  is  princi- 
pally m  ct  with  in  persons  liable  to  hysteria,  hypo- 
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chonclrlasis,  convulsions,  or  epilepsj'.  Periodical 
amaurosis,  after  remaining  nncnred  a  certain  time, 
ol'ten  becomes  permanent.  {Beer,  Lelire,  S{c.  b.  ii. 
p.  429.) 

Day-blindness  (Coeciias  Diurna  ;  Nyclalo}iia)  and 
night  blindness  (Coecitas  Crepusculims ;  Hemera- 
lopia)  are  nothing  more  than  cases  of  periodical 
amaurosis. 

Genuine  uncomplicated  amaurosis,  consisting  of 
a  mere  diminution  or  loss  of  sight,  without  the  ap- 
pearance of  any  other  defect,  is  one  of  the  most 
imcomraon  forms  of  the  complaint.  In  it,  merely 
the  vital  properties  of  the  optic  nerve  and  retina 
are  affected,  and,  after  death,  nothing  preternatural 
can  be  traced  in  these  parts. 

This  simple  unmixed  foim  of  amaurosis  is  sub- 
divided by  Beer  into  that  amaurotic  weakness  of 
sight,  or  blindness,  which  depends  upon  the  sensi- 
bility of  the  optic  nerve  and  retina  being  too  highly 
raised,  and  into  another  case,  the  proximate  cause 
of  which  is  peculiarly  and  entirely  referrible  to 
depression  of  such  sensibilit}-.  The  first  example 
is  much  less  common  than  the  second.  Mr.  Law- 
rence conceives,  however,  that  they  who  divide 
amaurosis  into  two  kinds,  thai  Willi  increased,  and 
that  with  diminished  sensibility  of  the  retina,  enu- 
merate as  symptoms  of  the  former  various  kinds  of 
impaired  vision,  some  of  which  rather  denote  the 
period  of  excitement  in  disease  of  the  retina,  than 
the  more  advanced  stage,  ordinarily  designated  as 
amaurosis.  {On  Bis.  of  the  Eye,  ed.  3,  p.  525.) 
With  reference  to  some  amaurotic  patients,  who 
are  annoyed  by  the  bright  light  of  day,  Mr.  _Mid- 
dlemore  also  observes,  that  it  would  seem  as  if  the 
sensibility  of  the  retina  were  increased,  although 
the  power  of  vision  is  greatly  diminished  ;  but,  he 
adds,  this  is  usually  nothing  more  than  an  early 
symptom  of  only  some  few  varieties  of  amaurosis  ; 
it  does  not  continue  so  as  to  constitute  one  of  its 
latter  svmptoras.  {On  Dis.  of  the  Eye,  vol.  ii. 
p.  267.) 

Amaurosis,  then,  either  occurs  in  the  form  of  a 
simple  uncomplicated  afifection  as  we  have  de- 
scribed it  above,  or,  which  is  more  frequently  the 
case,  the  disease  is  co-existent  with  other  disi;ased 
appearances  either  in  the  eye,  its  vicinity,  or  some 
other  organs  at  a  distance  from  the  eye,  or  m  the 
general  constitution.  These  appearances  merit  the 
most  earnest  consideration,  because  they  arc  for 
the  most  part  connected  with  the  cause  of  amauro- 
sis. According  to  this  statement,  then,  there  is  a 
genuine  local  amaurosis,  and  a  complicated  anwmro- 
sis,  which  last  may  be  either  local  or  general,  or  of 
both  descriptions  together,  and  therefore  named  by 
"Bsev,  perfectly  complicated.    (Vol.  cit.  p.  431.) 

To  the  local  complications,  saj-s  Beer,  belong 
cataract ;  glaucoma  ;  a  general  varicose  state  of 
the  eyeball  {cirsoplitliabnia);  exophthalmia;  atrophy 
of  the  eye;  spasms  in  the  organ  and  surrounding 
parts;  paralysis  of  one  or  more  muscles  of  the  ej^e 
{ophthalmoplegia);  paralysis  of  the  eyelids  ;  oph- 
thalmia in  general,  and  internal  ophthalmia  in 
particular  ;  a  scorbutic  bloodshot  appearance  of  the 
cye{Hyperaimia  Scorbtdicmi) ;  and,  linally,  wounds 
or  contusions  of  the  eye,  or  adjacent  parts.  Witli 
these  cases  should  also  be  mentioned  that  nnport- 
ant  disease,  fungus  htematodes  of  the  eye.  From 
this  simple  enumeration  of  local  comphcatimis,  one 
may  see  how  frequently  amaurosis  is  only  a  symp- 
•  toniatic  effect  of  another  disorder  of  the  eye,  with 
which  it  is  conjoined,  and  iiow  often  it  is  con- 


nected with  the  same  common  causes,  which  per- 
tain to  another  or  several  other  diseases  of  the  eye. 
Amongst  the  general  complications,  Beer  enu- 
merates those  which  are  purely  nervous:  impair- 
ment of  the  health  in  various  forms  by  infection, 
contagion,  or  miasmata ;  a  bad  habit  of  body ; 
typhoid  fevers,  the  amaurotic  elTect  of  which  upon 
the  eye  the  author  of  this  work  has  frequently 
noticed;  asthma;  hydrocephalus;  organic  defects  of 
the  abdominal  viscera  ;  worms  ;  chlorosis  ;  con- 
sumption; old  ulcers  of  the  legs  ;  organic  disease 
of  the  brain  and  skull;  complaints  arising  from 
pregnancy;  hemorrhage,  &c.  In  these  general 
complications,  the  casual  connection  between 
amaurosis  and  some  remote  disease  of  another 
organ,  or  of  the  whole  constitution,  cannot  be  mis- 
taken ;  and  we  often  see  the  disease  of  some  other 
part  distant  from  the  eye  suddenly  or  gradually 
diminish,  and  immediately  appear  again  as  a  sj^ra- 
pathetic  action  in  the  form  of  amaurosis,  of  which 
the  most  remarkable  instance  presents  itself  after 
the  sudden  healing  of  old  ulcers  of  the  legs. 
{Beer,  Lelire  von  den  Aiigenh:  b.  ii.  p.  433.) 

Mr.  Travers  divides  amaurotic  affections  into 
two  classes,  the  organic  and  the  functional.  The 
first  comprehends  alterations,  however  induced,  in 
the  texture  or  position  of  the  retina,  optic  nerve,. or 
thalamus.  The  second  includes  suspension  or  loss 
of  function  of  the  retina  and  optic  organ,  depend- 
ing upon  a  change  either  in  the  action  of  the  ves- 
sels, or  in  the  tone  of  the  sentient  apparatus. 

As  causes  of  organic  amaurosis,  this  author  enu- 
merates :  1.  Lesion,  extravasation  of  blood,  inflam- 
matory deposition  upon  either  of  its  surfaces,  and 
loss  of  transparency  of  the  retina.  2.  Morbid 
growths  within  the  eyeball,  dropsj-,  atrophy,  and 
all  such  disorganisations  as  directly  press  upon,  or 
derange  the  texture  of  the  retina.  3.  Apoplexy, 
hydrocephalus,  tumours  or  abscesses  in  the  brain,  or 
in  or  upon  the  optic  nerve  or  its  sheath,  and  thick- 
ening, atrophy,  absorption,  or  ossification  of  the 
latter.  As  causes  of  functional  amaurosis,  Mr. 
Travers  specifies  :  I.  Temporary  determination  ; 
vascular  congestion,  or  vacuity,  as  from  visceral  or 
cerebral  irritation  ;  suppressed,  or  deranged,  or  ex- 
cessive secretions,  as  of  the  liver,  kidneys,  uterus 
mammsB,  and  testes  ;  various  forms  ot  injury  and 
disease  ;  and  hidden  translations  of  remote  morbid 
actions.  2.  Paralysis  idiopathica,  suspension  or 
exhaustion  of  sensorial  power  from  various  consti- 
tutional and  local  causes  ;  from  undue  excitement 
or  exertion  of  the  visual  faculty  ;  and  from  tlie  de- 
leterious action  of  poisons  on  the  nervous  system, 
as  lead,  mercury,  &c.  From  this  description,  says 
Mr  Travers,  it  will  be  understood,  that  organic 
and  manv  forms  of  functional  amaurosis  are  incur- 
able ;  and  the  functional,  by  continuance,  lapses 
into  the  organic  disease. 

Functional  amaurosis  is  subdivided  by  Mr.  1  ra- 
vers into.  1st,  the  Sympiomatic,  or  that  which  is 
only  a  symptom  of  some  general  disease,  or  dis- 
order of  the  system  ;  as,  for  example,  I'lethor.n,  or 
debility  :  I'ndly,  the  Metastatic,  or  that  produced  bj 
the  sudden  t/anslation  of  the  n'°>-^''l^=;f 
another  organ  of  the  body  ;  as  for  ^^^'^^l''' 
the  skin,  the  testicle,  &c.  3rdly,  ih^  Proper,  or 
that  which  depends  upon  a  peculiar  condition  of 
the  retina;  as,  for  example,  the  visus  nebulosus, 
muscaj  volitantcs.    {Synopsis,  f-^'^^'—^^'^-)  _ 

Mr.  Lawrence  does  not  consider  the  expression 
functional  amaurosis  to  be  of  any  practical  utility  ; 
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lie  nrgiies  that  the  exact  limits  of  the  changes 
termed  organic  liave  not  yet  been  determined. 
"  We  apply  tiie  epithet  functional  to  those  diseases 
which  produce  no  changes  recognisable  after  death. 
J5iit  we  cannot  infer  from  these  cases  that  no 
alteration  had  existed  during  life.    The  state  of  an 
organ,  necessary  to  the  correct  execution  of  its 
fuiiction  is  a  living,  not  a  dead  condition  ;  it  re- 
quires, not  merely  a  certain  organisation  as  we  find 
after  death,  but  a  supply  of  healthy  blood  in  a 
certain  quantity,  a  natural  state  of  nervous  influ- 
ence and  sympathj',  and  perhaps  other  circum- 
stances, not  clearly  understood.    If  all  these  con- 
ditions are  combined,  can  we  consider  it  possible, 
that  the  function  should  be  disordered,  or  inter- 
rupted .^^    If  one  or  more  should  be  altered,  or 
lyanting,  can  the  disease  be  properly  regarded  as 
simply  functional  ?    V ascular  congestion  is  an  ob- 
vious deviation  from  the  normal  state  of  a  part. 
If  the  retina,  or  any  other  organ,  be  said  to  be 
functionally  disordered  when  its  vessels  appear 
twice  as  numerous  and  large  as  in  the  normal 
c^ndition,  the  expression  must  be  employed  too 
loosely  to  convey  any  clear  information."  [On 
Diseases  of  ihe  Eye,  ed.  3,  p.  508.) 

It  seems  to  Dr.  Mackenzie,  that  amaurosis  always 
results  from  an  organic  cause.    The  notion  of  a 
^!iwc//onai  amaurosis,  he  conceives,  must  have  arisen 
irom  the  facts,  that  this  disease  is  sometimes  sym- 
pathetic, or  arises  in  consequence  of  derangement 
of  some  remote  organ  ;  and  that  it  is  occasionally 
sudden  in  its  attack,  and,  on  the  other  hand,  in- 
stantaneous in  its  departure.  In  sympathetic  amau- 
rosis. Dr.  Mackenzie  considers  it  as  indisputable, 
that  the  loss  of  sight  must  depend  on  some  organic 
change  in  the  optic  apparatus.    Take,  for  example 
(says  he),  the  amaurosis  which  arises  from  the 
presence  of  worms  in  the  bowels.    This  result  is 
only  occasional  ;  the  brain  of  perhaps  not  more 
than  one  out  of  a  hundred  affected  with  worms,  is 
so  ."susceptible  of  disease,  that  the  irritation  com- 
municated to  it  from  the  bowels,  through  the  great 
sympathetic  nerve,  is  sufficient  to  excite  it  to  that 
morbid  condition  which  causes  dilatation  of  the 
pupils  and  loss  of  vision  ;  but  that  the  amaurosis, 
in  these  cases,  is  the  consequence  of  any  thing  else 
than  a  certain  morbid  condition  of  the  optic  appa- 
ratus, seems  to  Dr.  Mackenzie  a  proposition  which 
scarcely  deserves  a  serious  refutation.  Neither 
docs  he  admit,  when  amaurosis  occurs  suddenly 
as  a  disease  of  relation,  that  it  is  independent  of 
organic  derangement  in  the  optic  apparatus,  how- 
ever indubitable  it  mny  be,  that  the  first  link  in 
the  chain  of  causes  has  existed  in  some  remote  part 
of  the  body.    (0«  Diseases  of  the  Eye,  ed.  4, 
p.  1019.)    After  all,  however,  with  the  qualifi- 
cations and  partictdars  annexed  by  Mr.  Travers 
to  his  definition  of  the  variaticsof  functional  amau- 
rosis, I  see  a  perfect  agreement  between  him  and 
Mr.  Lawrence  in  the  pathological  view  of  the  sub- 
ject :  and  the  only  question  relates  to  the  propriety 
of  applying  the  term  functional  to  particular  forms 
of  amaurosis.    The  least  objectionable  divisi(m9  of 
the  amauroses  seem  to  the  latter  surgeon  to  be 
three,  according  as  the  disease  proceeds  from  ajfec- 
iinii  of  the  sensorium,  or  of  the  optic  nerve,  or  of 
the  retina  ;  though  ho  acknowledges,  that  the  evi- 
dence during  life  leaves  us  sometimes  in  doubt, 
whether  the  case  ought  to  bo  referred  to  one  or 
another  of  these  heads.     Amaurosis  (says  he) 
may  be  induced  by  causes  acting  immediately  on 


the  nervous  apparatus  of  the  eye,  such  as  exces- 
sive exertion  of  the  organ,  or  a  stroke  of  lightning  ; 
it  may  arise  secondarily  from  sympathy  between 
the  nervous  structure  of  the  eye  and  some  other 
previously  affected  organ,  as  from  irritation  of  the 
stomach,  or  of  the  nerve  of  the  fifth  pair ;  or  it 
may  be  a  symptom  of  affection  of  the  sensorium, 
more  or  less  general.  Hence,  the  distinction  of 
the  complaint  into  idiopathic,  sympathetic,  and 
symptomatic,  (See  Lawrence  on  fJis.  of  the  Eye, 
ed.  3,  p.  510.) 

SywPTOMs  OP  Amaukosis. 

One  may  consider  as  the  only  really  inseparable 
symptom  of  amaurosis,  that  weakness  of  sight 
(Amblyopia),  or  that  complete  blindness,  in  which 
neither  with  the  unassisted  nor  assisted  eye  the 
least  defect  can  be  perceived  in  the  structure  and 
shape  of  the  affected  organ.  But  how  rarely  this 
essential  sjiciptom  is  met  with' alone,  and  how  fre- 
quently it  is  obscured  by  some  other  defect  in  the 
structure  and  form  of  the  eye,  is  proved  by  daily 
experience. 

Imperfect  amaurosis,  besides  being  characterised 
by  considerable  weakness  of  sight  approaching  to 
actual  blindness,  is  mostly  complicated  with  other 
morbid  derangements  of  the  visual  function.  Amongst 
the  most  important  of  these  is  a  defective  inter- 
rupted vision.  {Visus  i7itcrruptus.)  For  instance, 
when  the  patient  is  reading,  single  syllables,  words, 
or  lines  cannot  be  seen,  unless  the  eye  be  first 
directed  to  them  by  a  movement  of  the  whole 
head,  and  greater  or  lesser  portions  of  other  objects 
are  in  the  same  manner  indistinguishable.  Some- 
times amaurotic  patients  can  see  orly  the  upper  or 
lower,  or  the  left  or  the  right  half,  of  objects. 
{Visus  dimidiatus ;  Amaicrosis  dimidiata;  Hemi- 
opia ;  Hemiopsia)  Or,  when  the  patient  shuts 
one  eye,  he  can  only  distinguish  the  halves  of 
objects  ;  but,  if  he  open  both  eyes,  he  sees  every- 
thing in  its  natural  form.  In  this  case  one  eye  is 
sound,  and  only  some  fibres  of  the  nerve  of  sight 
are  injured  in  the  other.  (See  Schmucker's  Ver- 
mischte  Chir.  Schrift.  b.  ii.  p.  12.) 

In  some  not  very  uncommon  cases  of  imperfect 
amaurosis,  the  patient  cannot  see  an  object  unless 
it  be  held  in  a  particular  direction  before  the  eye; 
but,  when  the  eye  or  head  is  moved  in  the  least, 
he  loses  all  view  of  the  thing,  and  cannot  easily 
get  sight  of  it  again.    {Beer,  Lehre  von  den  Aygen- 
krankheiten,h.\\.  ^.  A-H.)    Patients  who  may  be 
said  to  be  entirely  blind,  sometimes  have  a  small 
part  of  the  retina  which  is  still  susceptible  of  the 
impression  of  light,  and  is  usually  situated  towards 
one  side  of  the  eye.    This  obliquity  of  sight  was 
long  ago  pointed  out  by  the  late  Mr.  Iley,  n%  com- 
mon m  the  present  disease.    (See  Med.  Ohs.  and 
Inquiries,  vol.  v.)    Richter  mentions,  that  in  one 
man,  who  was,  in  other  respects,  entirely  bereft  of 
vision,  this  sensible  point  of  the  retina  was  situated 
obbquely  over  the  nose,  and  so  small,  that  it  was 
always  a  considerable  time  before  its  situation  could 
be  discovered  :  he  adds,  that  it  was  so  sensible,  as 
not  only  to  discern  the  light,  but  even  the  spire  of 
a  distant  steeple.    The  centre  of  the  eye  seems  lo 
he  first  and  most  seriously  affected.    Hence,  the 
generality  of  patients,  in  the  early  stage  of  iniper- 
Icct  amaurosis,  see  objects  which  are  laterally 
situated   better  than   such  as  are  inmiediatiOy 
before  them.    (^Anfangsgr.  der  Wumlarxn.  b.  iii. 
kap.  14.) 
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One  of  the  most  common  symptoms  of  incipient 
amaurosis,  is  an  appearance  in  the  patient's  fancy, 
as  if  gnats  or  flies  were  flying  about  before  his 
eyes.  {Visus  Mttscarum,  Myodesopsia.)  Some- 
times transparent,  dark-strealced,  circular,  or  ser- 
pentine diminutive  bodies  appear  as  if  flying  in 
oreater  or  lesser  numbers  before  the  eyes,  often 
suddenly  ascending,  and  as  quickly  falling  down 
again,  and  chiefly  annoying  the  patient  and  con- 
fusing his  sight  when  he  looks  at  strongly  illumi- 
nated or  while  objects.  The  substances,  thus  ap- 
pearing to  fly  about  before  the  patient's  eyes,  are 
termed  Miisc(B  politantes  ;  Mouclies  volantes.  {Beer, 
Lehre,  4-c.  b.  ii.  p.  424.)  If  what  obstructs  the 
sight  be  a  single  black  speck,  it  receives  the  name 
of  scotoma. 

Sometimes  the  muscce  are  not  moveable,  but 
fixed  and  constant  in  their  position,  in  which  case 
they  will  indicate  that  certain  definite  portions  of 
the  retina  have  become  insensible  to  ligjjt,  while  the 
floating  or  moveable  nnisca:  are  merely  symptom- 
atic and  form  no  part  of  the  disease  itself. 

This  illusive  perception  of  various  substances 
being  in  rapid  motion  before  the  eye,  gradually 
increases ;  the  substances  themselves  become  less 
and  less  transparent,  and,  at  length,  are  so  con- 
nected together  that  they  form  a  kind  of  network, 
or  gauze,  by  which  all  objects  are  more  or  less 
obscured.  This  is  another  symptom  of  amaurosis, 
technically  called  visus  reticulatus.  The  network 
commonly  has  the  peculiarity  of  being  black  in 
very  light  situations,  or  when  white  substances  are 
before  the  eye ;  while,  in  dark  places,  it  is  quite 
shining,  and,  as  it  were,  of  a  bluish  white  hue,  like 
silver,  though  sometimes  of  a  red-yellow,  golden 

colour.  .  •  II 

Sometimes,  in  the  early  stage  of  amaurosis,  all 
objects  seem  covered  with  a  dense  mist  {vtsns 
nehidosus),  and  this  mist  may  appear  for  a  day  or 
two  of  a  light  gray  colour,  and  then  for_  another 
day  or  two  very  black,  everything  appearing  as  it 
looked  at  through  a  dense  sooty  smoke,  {Beer, 
Leliro  von  den  AvgenkrmMeiten,  b,  ii.  pp.  42-— 
426.) 

A  not  uncommon  symptom  of  imperfect  araau 
rosis  is  the  patient's  seeing  every  object  mdistinctly 
in  a  rainbow-like,  sometimes  tremulous,  and  gene- 
rally very  dazzling  light;  while,  in  the  dark  espe- 
cially, blue  or  yellow  flashes,  or  fiery  balls  seem 
suddenly  to  pass  before  his  eyes  when  the  eyelids 
are  shut,  and  excite  considerable  alarm.  {Visus 
lucidus;  Marmorme  HippocraUs;  Pkolopsia.) 

To  an  eye  affected  with  imperfect  amaurosis  all 
objects  frequently  appear  indistinct,  but  double. 
(  Visus  dnplicaius:  Diplopia.)  When  the  disease 
comes  on  gradually,  the  patient  sometimes  sees 
double,  with  both  eye?. 

In  other  cases,  double  vision  only  occurs  when 
the  patient  looks  at  objects  with  both  eyes,  and  it 
ceases  as  soon  as  he  shuts  either  the  diseased  or 
the  sound  eye.  In  the  last  of  these  ciicumst.ances, 
double  vision  originates  from  the  deviation  of  the 
unsound  eye  from  the  axis  of  sight ;  but,  in  the 
first  instance,  it  arises  from  the  morbid  state  of 
the  retina  itself  of  the  diseased  eye.  A  degree  of 
eauinting,  slrahismus,  therefore,  is  a  common  symp- 
tom of  incipient  amaurosis,  particularly  when  only 
one  eve  is  affected;  for  this  always  deviates 
more  or  less  from  the  axis  of  vision.  It  is  owing 
Vo  this  loss  of  correspondence,  that  persons  aflected 
with  an  imperfect  amaurosis  of  one  eye,  often  mis- 


take the  relative  distance  of  objects,  and  frequently 
see  them  reflected.    (Travers's  Synopsis,  p.  170.) 

Beer  has  often  met  with  patients  labouring  under 
imperfect  amaurosis,  who  could  plainly  distinguish 
all  objects  which  were  not  very  small;  but  saw 
them  of  a  difi'erent  colour  from  their  real  one ;  for 
instance,  yellow,  green,  purple,  &c.  (  Vis-us  color- 
aius,  chnipsia.)  He  had  under  his  care  an  amau- 
rotic woman,  who  at  mid-day  coidd  discern  even 
the  smallest  objects  in  a  strong  light,  but  they  all 
appeared  yellow,  though  no  marks  of  jaundice 
were  perceptible. 

Sometimes  in  the  early  stage  of  amaurosis,  all 
objects  appear  distorted,  bent,  shortened,  and,  in 
rarer  instances,  inverted.  {  Visus  disjiguratus  ;  Me- 
lamorphosia.)  Thus  the  flame  of  a  candle  appears 
very  long,  but  all  awry.  This  is  said  by  Beer  to 
be  constantly  an  unfavourable  omen,  as  the  cause 
of  it  lies  in  the  brain  itself. 

Imperfect  amaurosis  is  sometimes  attended  with 
considerable  shortsightedness  (Myopia),  and  some- 
times with  the  opposite  affection  (.Presbyopia). 

Many  patients,  when  first  attacked  with  amau- 
rosis, everywhere  testify  a  partiality  to  a  great 
quantity  of  light,  employing  several  candles  at 
night,  and  sitting  in  the  day-time  with  their  backs 
against  a  sunshiny  window,  in  order  to  let  what- 
ever they  are  reading  have  a  very  strong  light  upon 
In  some  cases,  however,  the  sensibility  of  the 
retina  may  be  so  augmented,  that  the  pa^'f"* 
shuns  all  light  places,  particularly  those  in  which 
the  light  is  strongly  reflected  into  the  eye,  and,  m 
order  yet  to  discern  in  some  measm-e  large  objects, 
he  feels  himself  obliged  always  to  seek  shady^ 
darkish  situations,  or  to  screen  his  eyes,  out  of 
doors,  with  a  green  shade  or  green  glasses.  This 
state  is  termed  intolerance  of  light.  {PhotopJiobia.) 

The  amaurosis  with  morbid  irritability  of  the 
retina  and  photophobia,  is  described  by  Beer  as 
commencing  with  a  peculiar  sensation  of  fulness  m 
the  eyeball,  joined  with  continually  increasing, 
violent,  and  annoying  luminous  appearances,  and 
a  remiukable  weakness  of  sight.    These  symptoms 
are  soon  followed  by  a  stupifying,  constantly  in- 
creasing headache,  during  which  the  power  of 
vision  manifestly  diminishes,  without  the  slightest 
defect  being  perceptible,  either  in  the  eye  itself  or 
its  surrounding  parts.    The  patient,  however,  is 
always  of  an  athletic  constitution,  or  has  symptoms 
of  general  or  local  plethora,  or  a  phlogistic  diathesis. 
This  observation  coincides  with  the  view  which  1 
entertain  of  this  part  of  the  subject,  namely,  that 
the  amaurosis  beginning  with  irritability  of  the 
organ  and  photophobia,  originates  generally  from  an 
inflammatory  aftection  of  the  retina. 

In  the  amaurosis  originating  with  symptoms  ot 
weakness  and  diminished  irritability  the  sight  is 
cloudy,  and  the  patient  finds  that  he  can  see  better 
in  a  li-'ht  than  a  dark  situation.  He  feels  as  if 
some  dirt,  or  dust,  were  upon  his  eyes,  and  is  m 
the  habit  of  frequently  wiping  them.  His  power 
of  vision  is  greater  alter  meals  than  at  the  time  o 

fasling.    His  ^igl't  is  al^'«y«  P'"'""'' 
time  after  the  external  use  of  tonic  remedies,  such 
as  han  horn,  cold  water,  &c.    K.chter  informs  us 
0  a  p  son  who  was  nearly  blind,  but  constantly  ab  e 
to  see  very  well,  for  the  space  of  an  horn- after 

drinking  champagne.  ,  ""^"^'^^f/ """""f 

entirely  bereft  of  sight,  who  was  in  the  habit  of 
having  it  restored  again,  for  half  an  hour,  whenever 
she  walked  a  quick  pace  up  and  down  her  garden, 
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When  the  disorder  is  nccompanicd  with  dimi- 
nished sensibility  in  tlie  eye  in  general,  Beer  coin- 
cides with  IJichter,  respecting  the  temporary  im- 
provement of  the  sight  after  a  nourishing  meal,  or 
drinking  spirituous  liquors;  or  when  the  patient's 
mind  is  elated  with  joy  or  niiger,  though  such  me- 
lioration of  sight,  it  is  true,  is  but  of  very  short 
duration.  (Also  Vetch  on  Din.  of  the  Eye,  p.  137.) 
On  the  other  hand,  it  may  be  remarked,  that  every 
thing  which  tends  to  depress  the  passions  and 
spirits,  augments  the  imperfection  of  sight.  "Where 
marks  of  increased  sensibility  prevail,  the  above- 
mentioned  circumstances  exercise  a  transient  dis- 
advantageous operation ;  the  patient  carefully  re- 
tires from  every  strong  light,  and  frequently  shelters 
his  eye  with  his  hand.  (Lehi-e  vuii  den  Avt/enkr. 
b.  ii.  p.  430.)  Mr.  Travers  also  knows  patients, 
whoso  vision  is  benefited  in  a  high  degree,  and 
others,  in  whom  it  is  much  deteriorated,  by  the 
quickened  circulation  of  a  full  meal,  and  a  few 
glasses  of  wine.  The  former,  he  saj^s,  are  persons 
of  spare  and  meagre  habits  ;  the  latter  plethoric. 
(Si/iiopsia  of  the  Diseases  of  the  Eye,  p.  157.) 

According  to  Beer,  this  amaurosis,  originating 
with  diminished  sensibility  of  the  organ,  usually 
comes  on  very  slowly,  and  commences  with  the 
visus  reticulatus,  or  nebulosus,  without  any  alter- 
nation with  a  blinding  glare  of  light ;  and  the  eye- 
sight is  sometimes  considerably  better,  and  some- 
times weaker,  which  always  depends  npon  the 
accidental  operation  of  the  above  internal  or  ex- 
ternal circumstances.  The  melioration  of  the  eye- 
sight never  continues  long,  while  the  diminution 
of  it  not  only  remains,  but  gets  vvorse  and  worse. 
It  is  not  at  all  uncommon  for  this  species  of 
amaurosis  to  make  its  appearance  as  a  night  blind- 
ness, because  common  artificial  light  is  much  too 
feeble  to  make  due  impression  upon  the  diminished 
sensibility  of  the  optic  nerve,  and  consequently 
.these  patients  always  show  a  partiality  to  a  strong 
light.  To  such  weak-sighted  individuals,  the  flame 
of  a  candle,  or  the  moon,  appears  as  if  covered  by 
a  dense  veil,  with  an  expanded  halo  round  it  of 
various  colours.  There  is  no  complaint  made  of 
pain  in  the  head  or  eyes  ;  and  no  sensation  of 
fulness  or  weight  is  experienced  in  the  eyeball  ; 
much  less  are  there  any  signs  of  the  disease  in  the 
structure  and  form  of  the  eye,  or  in  the  action  of 
its  irritable  textures  ;  but,  when  it  has  been  long 
complete,  it  is  usually  conjoined  with  a  debilitated 
habit. 

In  the  simple  uncomplicated  species  of  amau- 
rosis, all  morbid  appearances  are  absent,  so  that 
wo  are  obliged  to  trust  almost  exclusively  to  the 
patient's  assertion,  that  his  sight  is  bad,  or  quite 
gone  ;  and  not  unfrcquently  it  is  necessary,  espe- 
cially in  judicial  cases,  to  employ  political  artifices, 
in  order  to  detenu  ine  whether  such  assertion  be 
true,  particularly  when  the  patient  affirms  that  the 
blindness  is  restricted  to  one  eye. 

In  this  case  we  shall  probably  be  assisted  in  our 
diagnosis  by  the  slight  degree  of  strabismus  usually 
present,  which  arises  from  the  patient  being  unable 
to  fix  the  diseased  eye  steadily  on  any  object. 
This  degree  of  strabismus  is  noticed  by  Ackermann 
and  Fischer  as  the  surest  sign  of  amaurosis.  (See 
Klinische  Anmilcn  imn  Jena,  st.  i.  p.  And 
it  is  particularly  pointed  out  by  Kichter  as  an  in- 
variable attendant  upon  amaurosis.  The  patient, 
says  he,  not  only  does  not  turn  either  eye  towards 
any  object,  in  such  a  manner  that  the  object  looked 


at  is  in  the  axis  of  vision,  hut  he  doeB  not  turn  Loth 
his  eyes  towards  the  same  thing.  This  was  regarded 
by  Ilichter  as  the  only  symptom  which  we  can  trust, 
where  implicit  confidence  should  not  be  put  in  the 
mere  assurance  of  the  patient  that  ho  cannot  see, 
while  nil  the  coats  and  humours  of  the  eyes  present 
their  natural  appearance.  (See  Anfangstjr.  der 
Wundarxn.  b.  iii.  kap.  14.)  This  observation  is 
interesting  to  the  military  surgeon,  amaurosis  being 
a  common  affliction  of  soldiers,  many  of  whom, 
however,  endeavour  to  avoid  service  by  pretending 
to  labour  under  a  disqualification  which  they  well 
know  does  not  necessarily  produce  any  very  consi- 
derable alteration  on  the  natural  appearance  of  the 
eye.  There  is  another  symptom  of  great  value, 
when  only  one  eye  is  quite  blind,  and  the  eyesight 
on  the  other  side  is  perfectly  undisturbed,  namely, 
if  the  sound  eye  he  very  carefully  covered,  the  pupil 
of  the  blind  one  immediately  expands,  and  the  ins 
becomes  quite  motionless,  notwithstanding  the  diseased 
eye  be  exposed  to  t/ie  strongest  light  possible.  How- 
ever, this  criterion  is  frequently  wanting,  because 
the  amaurosis,  unattended  with  any  perceptible 
defect,  except  loss  of  vision,  is  seldom  confined  to 
one  eye,  but  usually  affects  both.  (See  Lehre  von 
den  Aiigen/cr,  h.  ii.  p.  401-82.) 

The  gait  and  the  cast  of  the  eye  in  an  amaurotic 
patient  form  another  important  characteristic  of  the 
disease.  He  advances  towards  us  with  an  air  of 
doubt  and  uncertainty  in  his  movements,  from, 
which  the  cataractous  patient  is  generally  exempt, 
and  instead  of  converging  his  eyes  in  the  natural 
way  towards  an  object,  it  is  evident  that  there  is 
something  vacant  and  unmeaning  in  his  look,  the 
result  of  the  eyes  being  directed  parallely,  as  if  to- 
wards an  object  infinitely  distant.  In  many  cases 
there  is  oscillation,  and  in  some  the  eyes  stand 
completely  fixed  in  the  head.  {Maclcenxie  on 
Dis.  of  the  Eye,  ed.  4,  p.  1022.) 

Imperfect  movement  in  the  lids  also  frequently 
accompanies  amaurosis,  and  will  usually  indicate 
that  the  cause  of  the  disease  is  such  as  to  implicate 
the  motor  oculi  and  facial  nerves  also  in  the  para- 
lysis. 

One  of  the  most  important  incidental  symp- 
toms of  amaurosis  consists  in  the  faulty  size  and 
shape  and  the  imperfect  movements  of  the  pupil. 
When  the  amaurosis  is  complete,  the  most  fre- 
quent state  of  the  pupil  is  that  of  extreme  dilatation, 
so  that  a  mere  ring  of  iris  may  be  all  that  is  visible, 
and  its  dimensions  are  not  altered  even  when  the 
strongest  light  is  directed  upon  the  retina.  And 
in  the  incomplete  cases,  the  movements  of  the  iris 
are  sluggish,  and  the  pupil  is  larger  than  ordinary. 

This  is  the  state  of  numerous  cases,  but  there 
are  many  exceptions.  Sometimes,  according  to 
Richter,  in  the  most  complete  and  incurable  cases, 
the  pupil  is  of  its  proper  size,  and  even  capable  of 
Iree  motion  (Turhes,  Rectteil  Periodiipm,  ^-o.  t.  ii. 
p.  319):  and,  occasionally,  it  is  actually  smaller 
and  more  contracted  than  natural.  This  aperture 
often  continues  extraordinarily  large  in  thc-strongest 
light;  but,  in  some  instances,  it  is  uiuisuully  small  in 
every  kind  of  light.  (Arrachard,  Recuoil  Period, 
^c.  t.  i.  p.  273;  liichter,  Aifiim/sgr.  c^-f.  b.  iii.  p. 
424  ;  Veer,  Lehre,  t^-c.  b.  ii.  p.  435.)  According 
to  the  latter  writer,  the  pupillary  edge  of  the  iris 
rarely  has  its  primitive  shape,  being  generally 
more  or  less  angular  ;  either  at  some  indeterminate 
point,  or  above  and  below,  so  as  to  resemble  in 
some  measure  the  pupil  of  the  cat  race ;  or  towai'ds 
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tlie  nose,  or  temple,  so  as  to  have  some  similitude 
in  its  form  to  the  pupil  of  ruminating  animals. 

Frequently',  not  only  the  size  and  shape  of  the 
pupil  are  faulty,  but  its  position  is  unnatural, 
being  inclined  either  upwards  or  downwards,  or 
outwards  or  inwards,  but  most  commonly  in  a  di- 
agonal line  between  inwards  and  upwards  ;  and  in 
these  cases  the  pupillary  margin  of  the  iris  never 
describes  a  regular  circle,  but  is  more  or  less  angu- 
lar.   (Beer,  vol.  cit.  p.  436.) 

We  have  also  the  authority  of  Richter  for  as- 
serting that,  in  particular  instances,  the  iris  not 
only  possesses  the  power  of  motion,  but  is  capable 
of  moving  with  uncommon  activity,  so  that,  in  a 
moderate  light,  it  will  contract,  and  nearly  close 
the  pupil.  {Anfanc/sgr.  der  Wundarzn.  b.  iii.  p. 
424,  ed.  1795.) 

Two  or  three  remarkable  instances  of  the  active 
state  of  the  iris,  in  cases  of  amaurosis,  were  some 
years  ago  shown  to  me  by  Dr.  Albert,  then  staff 
surgeon  at  the  York  Hospital,  Chelsea,  and  I  have 
since  seen  other  similar  cases.  Most  of  the  patients 
in  question  had  not  the  least  power  of  distinguish- 
ing the  difference  between  total  darkness  and  the 
vivid  light  of  the  sun,  or  a  candle  placed  just  be- 
fore their  eyes.  Janin  sometimes  found  the  pupil 
capable  of  active  motion  in  this  disease,  and 
Sohmucker  twice  noticed  the  same  fact.  An  ex- 
ample of  complete  amaurosis,  with  perfect  motion 
of  the  irides,  is  recorded  by  Mr.  Lawrence.  It  was 
attended  by  violent  pains  in  the  head,  and  proved 
incurable.    {On  Diseases  of  tie  Eye,  ed.  3,  p.  512.) 

Such  cases,  Mr.  Travers  thinks,  can  only  be 
explained  by  concluding  the  organ  to  be  sound, 
and  the  cause  of  the  amaurosis  remote,  or  external 
to  it.    Thus,  says  he,  in  a  case  of  circumscribed 
tumor,  compressing  the  left  optic  nerve,  immedi- 
ately behind  the  ganglion  opticum,  although  the 
blindness  was  complete,  the  iris  was  active.  In 
two  young  ladies,  in  whom  the  eyes,  as  in  the 
former  case,  were  perfect,  and  the  blmdness  com- 
plete, the  iris  was  even  vivacious ;  and  there  was 
the  strongest  presumptive  evidence,  from  the  sym- 
ptoms, that  the  amaurosis  was  in  the  cerebral 
portion  of  the  nerve.    {Synopsis,  p.  188.)  Some- 
times, when  the  retina  of  each  eye  is  equally  in- 
sensible to  light,  and  the  amaurosis  of  both  ej-cs 
complete,  the  iris  of  each  eye  will  be  differently 
acted  upon  by  the  light,  so  that  one  pupil  wil 
be  larger  and  its  motions  more  lively  than  those  of 
the  other.    Mr.  Middlemore  has  seeri  several 
persons,  who  had  amaurosis  in  a  decided  form  in 
one  eye,  and  onlv  in  a  very  slight  degree  in  the 
other,  in  whom  the  mobility  of  the  pupil,  as  tested 
in  various  ways,  was  much  more  considerable  in 
the  most  diseased  eye.    The  irritability  of  the  ins, 
and  the  sensibility  of  the  retina  to  light,  do  not, 
therefore,  always  correspond.  (See  R.  Middlemore 
on  Dis.  of  the  Eye,  vol.  ii.  p.  255.) 

In  some  anomalous  cases,  when  the  strength  ot 
the  light  is  suddenly  increased,  the  pupil  expands 
with  more  or  less  celerity. 

It  is  observed  by  Mr.  Travers,  that  if  the  retina 
be  opaciue,  compressed,  or  unsupported,  the  uis 
mechanically  disordered,  or  the  ciliary  nerves  pal- 
sied the  pupil  is  inactive,  independently  of  the 
; tate  of  vision.  In  the  first  of  these  cases,  it  is 
w  that  the  sicht  will  be  lost;  but  we  con- 
tilly  eusefd  vision  combined  with  the  second 
and  bird,  as  after  operations,  in  -hf  t^|^  ins 
has  been  half  destroyed,  or  has  become  p.eterna- 


turally  adherent,  or  in  malformations,  where  it  is 
half  wanting  ;  and  in  paralysis  of  the  ciliary  nerves, 
accompanying  ptosis.    {Synopsis,  p.  188.) 

Frequently,  in  amaiorosis,  when  the  sight  of  only 
one  eye  is  lost,  and  the  other  retains  its  full  power 
of  vision,  not  the  slightest  defect  can  be  discovered 
as  long  as  the  patient  keeps  both  of  them  open  ; 
but,  the  instant  the  sound  eye  is  completely  co- 
vered, the  iris  becomes  perfectly  motionless,  its 
pupillary  margin  assumes  an  angular  shape,  and 
the  pupil  expands,  being  sometimes  evidently 
drawn  towards  the  edge  of  the  cornea.  {Deer, 
Lehrc  von  den  Augenkrank.  b.  ii.  p.  438.)  This 
demonstrates  the  difference  between  the  indepen- 
dent and  the  associated  action  of  the  iris. 

Dr.  Mackenzie  thinks  that  the  activity  of  the 
pupils,  which  sometimes  exists  in  cases  of  total 
blindness,  may  be  accounted  for  in  the  following 
manner.     He  saj's,  "It  appears  to  be  abso- 
lutely necessary  for  the   ordinary  motions  of 
that  membrane  (viz.  the  iris),  not  only  that 
the  iridal  or   ciliary  nerves,  and  one  or  other 
or  both  retinas  be  sound,  but  that  a  certain  degree 
of  communication   shall  be  kept  up,  between 
one  or  other  or  both  retinae  and  the  brain  on  the 
one  hand,  and  between  the  Lrain  and  the  indal 
nerves  on  the  other.    It  becomes,  then,  a  question 
whether  the  brain  may  not  be  so  affected  with 
disease  as  to  be  incapable  of  acting  as  the  organ 
of  visual  perception,  and  yet  retain  the  power  of 
communicating  to  the  third  nerve  the  nnpulse 
necessary  for  the  usual  motions  of  the  pupil,  it 
we  suppose  that  the  function  of  vision  is  accom- 
plished only  after  the  optic  nerves  reach  the 
corpora  quadrigemina,  and  thus  communicate  with 
the  posterior  part  of  the  medulla  oblongata,  but 
that  the  association  which  undoubtedly  exists  be- 
tween the  optic  nerves  and  the  third  pair  is  ef- 
fected farther  forward  on  the  basis  of  the  brain, 
we  shall  be  able  to  afford  at  least  a  plausible  expla- 
nation of  the  fact  of  the  lively  mobility  of  the 
pupils  in  certain  cases  of  complete  amaurosis.  Ihe 
third  pair  makes  its  appearance  immediately  behind 
the  tuber  cinereum,  a  part  of  the  brain  with 
which  the  optic  nerves  have  a  manifest  connection. 
The  third  pair  does  not,  indeed,  appear  to  take 
its  origin  from  the  tuber  cinereum,  but  from  the 
central  cineritious  substance  of  the  crura  cerebri 
bearing  an  analogj',  along  with  the  sixth  and 
ninth  pairs,  the  portio  dura  of  the  seventh,  and 
the  portion  of  the  fifth  pair  which  escapes  the 
Gasserian  ganglion,  to  the  anterior  roots  of  the 
spinal  nerves  ;  but  it  is  surely  not  an_  improbable 
supposition,  that  the  optic  nerves,  either  where 
thev  cross  tlie  crura  cerebri  or  more  probably  where 
they  communicate  with  the  tuber  cinereum,  form 
that  link  of  connection  with  the  third  pair  which 
thev  are  universally  acknowledged  to  do  in  some 
part  or  other  of  their  course.    A  disease,  then, 
affecting  the  corpora  quadrigemina,  "J^^^J^^ 
words,  the  origin  of  the  optic  nerves,  or  affecting 
mv  1  rt  of  the  tractus  opticus  between  the  corpora 
c.mdri-emina  and  the  communication  between  he 
Sc  nerves  and  the  third  pair,  -herever  tha 
communication  is  effected,  wil  ,  according  to  this 
vie^v  of  the  subject,  produce  blmdness,  but  may 
leave  unimpaired  the  influence  of  the  opt.c  nei^e 
upon  the  third  pair  ;  while  the  cases  of  amaurosis 
in  whicli  the  p.ipils  arc  fixed  and  dilated,  are  pro- 
bably owing  cither  to  more  extensive  disease,  or 
to  disease  so  situated  as  to  aficct  that  part  of  the 


bniin  whera  tlio  optic  nerves  communicate  tlicii 
influence  to  the  third  pair.  Amaurosis  with  lively 
pupils  has  not  unfrcquently  been  found  to  depend 
on  disease  of  the  cerebellum." 

He  thinks  the  same  theory  "  will  also  serve  to 
account  for  the  motions  of  the  iris  of  an  amaurotic 
eye,  when  the  opposite  sound  eye  is  exposed  to 
various  gradations  of  light.  Each  optic  nerve, 
dividing  at  the  chiasma  into  two  portions,  one  to 
the  right  and  the  other  to  the  left  side  of  the  brain, 
is  in  communication  with  both  nerves  of  the  tliird 
pair,  so  that  although  the  pupil  of  the  diseased  eye 
becomes  expanded  and  fixed  when  the  sound  eye 
is  kept  shut,  it  instantly  contracts  when  this  eye 
is  exposed  to  light,  and  so  long  as  this  is  the  case, 
performs  exactly  the  same  motions," 

The  pupil  of  an  ej'e,  affected  with  amaurosis, 
frequently  does  not  exhibit  the  clear  shining  black- 
ness which  is  seen  in  a  healthy  eye.  When  the 
disease  is  an  etfect  of  hydrocephalus,  and  occurs 
in  a  young  subject,  the  pupil  presents  its  natural 
black  hue  ;  but  in  elderly  subjects,  it  is  rarely  the 
case  that  some  degree  of  glaucoma  does  not  ac- 
company amaurosis.  {Mackenzie,  ed.  4,  p.  1025.) 
In  general,  the  pupil  is  of  a  dull  glassy,  hornlike 
blackness,  which  symptom  alone  is  frequently 
enough  to  apprize  a  well-informed  practitioner 
of  the  nature  of  the  disease.  It  is,  in  the  words 
of  Mr.  Travers,  "little  more  than  the  healthy 
appearance  of  the  humours  in  the  eye  of  a  horse." 
(Si/nopsis,  p.  146.)  Sometimes  the  colour  of  the 
pupil  has  an  inclination  to  green  ;  while,  in  other 
examples,  this  aperture  seems  to  be  dense,  white, 
and  cloudy,  so  that  the  complaint  might  easily  be 
mistaken  for  _the_  beginning  of  a  cataract.  This 
error,  into  which  inexperienced  surgeons  are  liable 
to  fall,  may  generally  be  avoided  by  attention  to  the 
following  circumstances.  The  misty  appearance 
is  not  situated  close  behind  the  pupil,  in  the  place 
of  the  crj'stalline  lens,  but  more  deeply  in  the  eye. 
Nor  is  it  in  proportion  to  the  impairment  of  sight, 
the  p.itient  being  quite  blind,  while  the  misty 
appearance  is  so  trivial,  that,  if  it  arose  from  the 
opacity  of  the  crystnlline  lens,  it  could  at  most 
only  occasion  a  slight  weakness  and  obscurity  of 
vision  ;  at  the  same  time,  Richter  acknowledges 
that  it  must  be  more  difficult  to  avoid  mistake 
when  a  beginning  amaurosis  is  accompanied  with 
this  cloudiness  of  the  eye,  and,  consequently,  when 
the  degree  of  blindness  seems  to  bear  some  pro- 
portion to  the  degree  of  mistiness  in  the  pupil. 
However,  in  this  case,  he  maintains  that  the  true 
nature  of  the  disease  may  generally  be  known  by 
comparing  the  ordinary  symptoms  of  the  two  dis- 
eases. {Anfanysjr.  b.  iii.  p.  14.)  And,  accord- 
ing to  Beer,  when  the  pupil  is  of  a  true  dark  gray, 
or  greenish  gray  colour,  a  lateral  inspection  of  the 
eye  will  show  plainly  enough  that  the  cloudiness 
18  in  the  vitreous  humour  or  behind  it.  Some- 
times the  pupil  appears  reddish,  quite  red,  or  of  a 
yellowish  white  colour  {Ldire  vo7i  den  Auycnkr. 
b.  li.  p.  430)  ;  while,  in  other  cases,  the  interior  of 
the  eye,  a  good  way  behind  the  pupil,  seems 
white,  and  a  concave  light-coloured  surface  may  be 
observed,  upon  which  the  ramifications  of  blood- 
vessels can  bo  plainly  seen.  In  particular  in- 
stances, this  white  surface  extends  over  the  whole 
back  part  of  the  eye,  while,  in  other  cases,  it  only 
occupies  a  half  or  a  small  portion  of  it.  This  pe- 
culiar appearance  has  been  ascribed  to  a  loss  of 
transparency  in  the  retina  itself,  and  a  consequent 
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reflection  of  the  rays  of  light.  {Haller,  Elcmenl. 
Physiol,  V.  p.  409.)  Mr.  Travers  inclines  to 
the  opinion,  that  it  arises  from  a  deficient  secretion 
of  the  choroid  pigment,  a  preternatural  adhesion 
betwixt  the  choroid  coat  and  the  retina,  and  a  dis- 
coloration or  resplendent  appearance  of  the  latter 
from  this  cause.    {Synopsis,  p.  148.) 

A  whiteness  behind  the  pupil  sometimes  ori- 
ginates from  the  diseased  mass,  which,  in  fungus 
hfematodes  of  the  eye,  grows  from  the  deeper  part 
of  this  organ,  and  gradually  makes  its  way  for- 
ward to  the  iris,  attended  with  total  loss  of  sight. 
Putting  out  of  present  consideration  the  change  of 
colour  within  the  eye,  produced  by  fungus  htema- 
todes,  the  other  palish  changes  behind  the  pupil 
are  not  confined,  as  Kieser  supposes,  to  very  old 
cases  of  amaurosis,  because  the  alteration  is  de- 
scribed by  Schmucker  as  taking  place  especially 
in  examples  the  formation  of  which  was  quite 
sudden  {Vermischte  Chir.  Schrift.  b.  ii.) ;  and  I/an- 
genbeck  has  recorded  cases  in  which  the  same 
appearance  happened  in  the  early  stage  of  the  dis- 
ease.   {Neue  Bihl.  b.  i.  p.  64,  &c.) 

One  criterion  between  amaurosis  and  incipient 
cataract,  is  the  diflferent  appearance  which  the 
flame  of  a  candle  exhibits  to  the  patient  in  the  two 
affections.  In  incipient  cataract,  it  appears  as  if 
it  were  involved  in  a  generally  diffused  thin  mist, 
or  white  cloud,  which  increases  with  the  distance 
of  the  light  ;  but  in  amaurosis,  a  halo  or  iris  ap- 
pears to  encircle  or  emanate  from  the  mist,  the 
flame  seeming  to  be  split  when  at  a  distance. 
{Stevenson  on  the  Nature,  Sec.  of  Amaurosis. 
Lond.  1821.) 

The  Ophthalmoscope,  a  contrivance  for  direct- 
ing concentrated  light  into  the  interior  of  the 
eyes,  is  sometimes  employed  for  exploring  the 
condition  of  the  deeper  seated  tissues.  On 
this  subject,  Dr.  Mackenzie  observes :  —  "It 
may  be  possible  by  concentrating  the  sun's  raya, 
or  the  strong  light  of  a  lamp  or  gas  flame,  with  a 
double  convex  lens,  and  letting  the  focus  fall 
within  the  eye,  to  discover  in  some  cases  pig- 
mentaiy  depositions  in  the  vitreous  humour,  effu- 
sions of  blood  or  exudations  of  lymph  on  the  sur- 
fece  or  in  the  substance  of  the  retina,  or  between 
it  and  the  choroid,  varicosity  of  the  retinal  vessels 
partial  removal  of  the  pigment  in  patches,  sepa- 
ration of  the  retina  from  the  choroid  in  consequence 
of  Bubchoroid  dropsy,  &c.  The  same  may  be  ac- 
complislied  by  means  of  a  beam  of  strong  light 
reflected  from  a  mirror,  as  is  done  by  the  ophthal- 
moscopes  of  Helmholtz,  Coccius,  and  others.  Such 
examinations  may  confirm  us  in  an  unfavourable 
prognosis,  already  pronounced  on  other  grounds 
but  are  not  likely  to  be  either  satisfactory  or  safe 
in  tlie  early  and  curable  stages  of  the  disease." 
(bee  Ophtiialmoscoi'e.) 

If  the  pupil  ia  very  muck  dilated,  if  its  mobility 
IS  nearly  destroyed,  if  scintillations  are  present, 
and  li  the  patient  has  recently  been  exposed  to  the 
operation  of  circumstances  calculated  to  induce 
atonic  amaurosis  ;  then  the  decision  that  the  case 
IS  01  the  latter  kind  is  free  from  difficulty.  (See 
IC.  Middlemorc  on  Dis.  of  the  Ei/c,  vol.  ii.  p.  270.) 
i  his  gentleman  is  satisfied,  that  the  only  circum- 
stances, which  can  render  it  difficult  to  distinguish 
cataract  from  amaurosis,  are,  wlien  mere  atony  of 
the  return,  or  atrophy  of  the  optic  natw,  commences, 
and  especially,  when  either  of  those  morbid  states 
supervenes  upon  a  cloudy  state  of  the  pupil ;  and,  in 
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every  such  instance,  wlioro  the  sliglitest  doubt 
exists,  he  recommends  the  eye  not  to  be  actively 
exerted. 

For  additional  observations  on  the  distinctions 
between  incipient  cataract  and  amaurosis,  and 
glaucoma,  see  Cataract  and  Glaucoma. 

Besides  the  above  appearances  of  the  pupil  and 


amaurosis  is  attended  with  other  character- 


ins,    .  . 

istic  plienomena,  which  occur  under  cert;im  cir 
cumstances,  in  the  form,  texture,  and  state  of 
other  parts  of  the  eye,  and  adjoining  organs 
Thus,  the  patient  oftens  complains  of  a  peculiar 
troublesome  dryness  of  the  eye,  or  of  a  sensation 
as  if  the  eyeball  were  about  to  be  pressed  out  ol 
its  socket ;  and,  indeed,  says  Beer,  one  may  some- 
times hear  a  grating  noise,  and  distinguish  a  fluc- 
tuation in  the  orbit  behind  the  eyeball,  when  this 
organ  is  pressed  upon  by  the  finger,  or  moved  in 
various  directions,  though  neither  its  circumfer. 
enee  be  enlarged,  nor  any  tendency  to  exophtlial- 
mia  be  really  present.  Nor  is  it  very  uncommon 
to  find  the  affected  eye  preternaturally  hard,  sott, 
or  even  quite  flaccid  ;  but  it  is  less  common  to  find 
the  dimensions  of  the  globe  of  the  eye  increased 
than  the  organ  affected  with  atrophj-.  (Beer,  vol. 
cit.  p.  43U.)  . 

However,  in  organic  amaurosis,  a  peculiar 
bluish  gray  tint  of  the  sclerotic  coat  is  frequently 
remarkable  ;  and  sometimes  even  a  degree  of 
bulgin"  on  one  or  more  sides  of  the  eye,  or  simply 
a  loss  of  sphericity,  its  sides  appearing  flattened. 
A  turgescence  of  the  superficial  vessels,  espe- 
cially of  the  long  fasciculi  of  conjunctival  veins 
is  likewise  another  symptom,  frequently  observed 
in  organic  amaurosis,    (See  Travers's  Synopsis, 

p.  146.)  .      ,  r  A- 

In  this  work  are  given  the  particulars  of  a  disj 
section,  in  whicli  a  case  of  amaurosis  was  attended 
with  a  collapse  of  the  retina  from  absorption  ot 
the  vitreous  humour. 

Some  of  the  principal  morbid  effects  ot  amau- 
rosis have  been  already  described  in  speaking  ot 
the  several  defects  of  vision,  which  accompany  an 
amaurotic  weakness  of  sight.   Besides  these,  how- 
ever, there  are  others  meriting  attention.    J?  or 
instance,  the  patient  feels  in  the  eye  and  surround- 
in.^  parts  an  irksome  sensation,  without  any  actual 
pahi,  and  complains  of  a  remarkable  sense  of  ful- 
ness or  weight  in  the  organ.    Amaurotic  pa  .en  s 
are  also  frequently  attacked  with  sudden  violent 
giddiness,  usually  ending  in  a  considerable  dimi- 
nution of  the  eyesight,  and  sometimes  in  severe 
general  headacli.    Occasionally  they  tancy  tliat 
small  atoms  of  dust  are  lodged  under  the  eyelids, 
and  are  fearful  of  moving  these  parts,  or  the  eye. 
It  is  also  well  known,  that  many  persons  become 
amaurotic  while  labouring  under  severe  hemicra- 
nia,  extending  from,  or  to,  the  diseased  ej-e  ; 
while,  on  other  occasions,  the  most  violent  pains 
are  confined,  particulariy  to  the  region  of  the  eye- 
brow and  have  the  appearance  of  being  strictly 
periodical.    In  certain  other  cases,  the  pain  is 
wandering,  and  shoots  in  every  direction  about 
the  eyebrow.    These  painful  feelings  often  pre- 
cede the  amaurotic  blindness  a  considerable  time, 
and  often  first  lake  place  when  one  or  both  eyes 
are  alrcadv  blind  ;  but  the  pains  and  loss  of  s,gl,t 
arc  not  uiifrequently  produced  together  Lastly, 
some  patients  are  met  with,  in  wlmm  the  worst 
vZb  only  last  until  the  amaurosis  is  perfoc t  y 
Ced    when  they  gradually  and  permanently 


cease.  In  all  these  painful  cases  of  amaurosis, 
the  pain  and  the  blindness  chiefly  depend  upon  the 
same  cause,  and  one  is  seldom  the  occasion  of  the 
other.  Sometimes  amaurotic  patients  experience 
such  violent  pain,  that  they  lose  their  senses,  and 
grow  delirious  ;  but,  in  these  cases,  if  we  can 
credit  the  assertion  of  Beer,  important  morbid 
changes  in  the  bones  of  the  skull,  or  the  brain 
itself,  are  invariably  noticed  after  death,  (See 
Lehre  von  dan  Augenkr.  b.  ii.  p.  439.)  In  some 
amaurotic  patients,  lethargic  symptoms  may  be 
remarked  ;  in  others,  restlessness  ;  and,  more  rarely, 
delirium  in  all  its  degrees,  either  as  a  transient  or 
peraianent  affection. 

According  to  the  observations  of  Mr.  Travers, 
pain  in  the  forehead  and  temples  is  a  precursory 
symptom  of  amaurosis,  diminishing  in  proportion 
as  the  dimness  increases.  When  the  amaurosis  is 
perfect,  it  usually  ceases  altogether,  if  the  disease 
has  its  scat  in  the  eyehaU.  But  when  the  pain 
is  severe,  remits  imperfectlj^  and  is  quickly  ren- 
dered worse  bv  exercise,  it  is  usually  connected 
with  organic  disease  of  the  brain.  In  this  case, 
derangement  and  torpor  of  the  primfe  vioe,  loss  of 
strength  and  flesh,  disposition  to  stupor,  occasional 
confusion  of  intellect,  inaptitude  to  exertion,  and 
paralysis  of  one  or  more  muscles,  will  be  con- 
comitant symptoms.    {Sijnopsis,  4-c.  p.  167.)  _ 

Dr.  Mackenzie  observes  that  amaurosis  with- 
out pain  generally  depends  on  atrophy  of  the 
optic  nerves.  If  it  be  attended  with  pain  either 
constant  or  intermittent,  there  is  probably  some 
organic  affection  of  the  brain,  or  cause  of  pressure 
within  the  cranium.  From  a  careful  investigation 
of  the  seat,  extent,  and  nature  of  the  pain,  we  may 
often  arrive  at  a  probable  conclusion  respecting 
the  state  of  the  cerebral  circulation,  or  we  may 
obtain  evidence  of  the  existence  of  some  deposition 
or  formation  within  the  head  causing  pressure. 
(Ed.  4,  p.  1028.) 

Paralytic  appearances  may  precede  amaurosis, 
either  in  the  vicinity  of  the  eye,  or  in  the  muscles 
of  the  face,  or  in  a  distant  situation,  as  the  ex- 
tremities. Sometimes  they  accompany  the  dis-- 
ease,  and  sometimes  closely  follow  the  weakness 
of  sight,  being  not  unfrequently  the  forerunners 
of  a  fatal  attack  of  apoplexy. 

In  the  same  way,  convulsive  symptoms  may  be 
conioined  with  amaurosis  ;  and  when  they  first 
occur  in  the  complete  stage  of  the  latter  disease, 
Beer  pronounces  them  a  very  unfavorable  omen 
for  the  patient's  life. 

Likewise,  when  in  a  case  of  perfect  amaurosis, 
several  of  the  other  senses  are  affected  ;  when  the 
hearino-  and  then  the  smell  and  taste  are  lost, 
and  atterwards  the  memory  and  other  intellectual 
powers  fail,  the  patient's  speedy  dissolution  may 
be  expected.  (See  Lehre  von  den  AugcnhwM. 
h.  ii.  p.  441,  Wicn.  1817.) 


Causes  of  Amaurosis. 

In  some  cases,  the  cause  is  of  a  local,  direr/ 
and  mechanical  nature;  such  as  the  pressure  of  a 
tumour  on  the  optic  nerve.  In  o  hers,  it  is  of  a 
0™/  but  vital  k  nd  ;  such  as  a  ,,lethonc  or  con- 
iested  ate  of  the  blood-vessels  of  the  brain  or 
eve  In  a  third  set  of  cases,  the  cause  is  general 
oleonstilulional  ;  such  as 

to  profuse  or  continued  loss  of  some  of  the  fluids 
of  the  body.  (See  Mackenzie  on  Dis.  of  the  Eye, 
p.  noi,  cdiS.) 
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The  directions  of  Mr.  Middleraore  for  tracing 
tlie  cause  of  amaurosis  deserve  notice.  Tiie 
surgeou  should  first  investigate  the  condition  of  the 
eye  and  the  eyelids  :  he  should  observe  whether 
the  upper  lid  drooped,  whether  there  was  any  de- 
gree of  strabismus,  and  whether  the  sympathetic 
and  associated  movements  of  the  eyes  were  unal- 
tered ;  he  should  then  notice  the  state  of  the  cor- 
nea, its  clearness  and  its  form  ;  the  state  of  the 
pupil,  its  size,  its  figure,  its  degree  of  motion,  and 
also  the  distance  of  the  iris  from  the  cornea,  as 
well  as  its  colour  and  the  general  appearance  of 
its  texture,  and  whether  it  be  conve.x  or  concave, 
or  preserve  its  natural  place  ;  the  state  of  the 
liumours  in  reference  to  their  transparency,  and 
particularly  notice  whether  any  deep-seated 
buffy  or  dusky  cloudiness  were  present,  and 
whether  the  eyeball  were  increased  in  vascularity, 
or  changed  in  colour,  figure,  size,  or  consistence. 
Mr.  Middlemore  further  recommends  the  effect  of 
belladonna  on  the  pupil  to  be  noticed ;  and  the 
eye  to  be  examined  under  its  influence,  if  any  in- 
fluence at  all  be  produced  by  it,  and  in  various 
degrees  of  light,  and  in  connection  with  the  pupil 
of  the  opposite  eye.  The  state  of  the  pupil  is  to  be 
observed  at  the  moment  when  the  lids  of  both  eyes 
are  suddenly  separated,  and  also  when  the  lids  of 
the  sound  ej'e  are  closed,  and  those  of  the  diseased 
one  separated.  Each  pupil  is  also  to  be  examined 
separately,  so  as  to  ascertain  its  extent  and  facility 
of  motion. 

Mr.  Middlemore  advises  inquiry  to  be  made 
into  the  patient's  habits,  temperament,  disposition, 
and  state  of  mind  ;  whether  any  visceral  dis- 
ease be  present,  and  what  its  nature  ;  whether 
there  be  any  temporary  disorder  in  the  alimentary 
canal ;  whether  the  patient  is  suffering  or  has  been 
recently  suflfering  from  gout,  rheumatism,  scro- 
fula, or  syphilis  ;  whether  he  has  passed  through 
any  severe  mercurial  treatment  ;  whether  he  has 
suffered  from  apoplexy,  epilepsy,  paralysis,  severe 
fever,  inflammation,  or  concussion,  or  other  injury 
of  the  brain  ;  how  long  the  disease  has  e."cisted  ; 
what  remedies  have  been  tried,  and  what  their 
eflect.  (Sec Middlemore  on  Dis.  of  the  Eye, 
vol.  )i.  p.  255.) 

Age  cannot  be  considered  a  predisposing  cause 
of  amaurosis  in  the  same  degree  that  it  is  of  ca- 
taract ;  for  there  are  many  more  blind  persons 
who  have  been  deprived  of  their  sight  bj'  amau- 
rosis in  their  best  days,  than  old  persons  thus  at- 
tacked. Amaurosis  spares  no  age  —  not  even  the 
Jiew-bom  infant.  Mr.  Lawrence  concurs  in  this 
statement,  adding  his  belief,  however,  that  amau- 
rosis is  most  frequent  at  or  after  the  middle  period 
of  life,  especially  about  the  cessation  of  menstrua- 
tion in  females,  and  the  corresponding  age  in  the 
male.    {On  Diseases  of  Ihn  Eije,  p.  517.) 

The  following  statement,  in  relation  to  this  part 
of  the  subject,  appears  correct: — "There  are  cer- 
tain ages  at  which,  from  particular  circumstances, 
amaurosis  is  most  commonly  witnessed,  and  for 
the  most  part  merely  as  a  functional,  or  sympa- 
thetic aff'cction.  In  the  first  place,  it  may  be 
congenital,  with  or  without  being  evinced  by  any 
defect  in  the  form  or  the  magnitude  of  the  eye, 
or  any  of  its  parts,  although  the  globe  generally 
acquires  under  such  circumst.ances  a  rolling  or 
unsteady  motion.  Amaurosis  may  bo  produced 
by  liydrocophalus,  which  disease  occurs  most  fre- 
quently in  children  ;  by  convulsions  ;  and  by  the 


irritation  connected  with  dentition,  or  by  the  pre- 
sence of  worms  in  the  stomach  or  intestines. 
These  are  the  circumstances  associated  with  very 
early  life,  with  which  amaurosis  is  most  commonly 
connected.  At  the  period  of  puberty,  it  is  some- 
times induced  by  vitiated  habits,  and  by  certain 
conditions  of,  and  changes  in,  the  genital  system. 
Again,  the  period  of  pregnancy  and  suckling  are 
favourable  to  its  origin  ;  the  former,  by  the  pres- 
sure of  the  gravid  uterus  on  the  large  venous 
trunks  ;  and  the  latter,  by  enfeebling  the  system 
generally,  and  very  probably  also  by  over  exciting 
and  deranging  that  sympathy  which  exists  be- 
tween the  uterus,  the  mammje,  and  the  retina,  and 
with  the  precise  nature  of  whicli  we  are  not  fully 
acquainted.  The  final  cessation  of  menstruation 
is  the  next  season  at  which  amaurosis  is  most 
likely  to  take  place  ;  and,  lastly,  extreme  age  is 
a  strong  predisposing  cause  of  amaurosis."  (Sea 
Middlemore  on  Dis.  of  the  Eye,  p.  252.) 

Four  forms  of  congenital  organic  amaurosis  are 
noticed  by  Mr.  Travers.  One,  in  which  the  eye 
is  preternaturally  small,  soft,  and  even  flaccid;  the 
iris  tremulous,  and  not  influenced  by  belladonna; 
and  the  globe  afi"ected  with  tremour,  and  not  sub- 
ject to  the  control  of  the  will.  A  second,  depend- 
ing on  a  deficiency  of  the  pigmentura  nigrum  ;  the 
organ  is  tremulous,  strong  light  produces  uneasiness, 
and  vision  is  dazzled  and  confused.  The  vessels  of 
the  choroid  give  the  interior  of  the  eye  a  deep  red 
tinge,  A  third  case  is  that  in  which  "the  sclerotica 
so  encroaches  upon  the  cornea,  that  the  latter  is 
scarcely  wider  than  the  pupil.  In  the  fourth  kind 
of  congenital  amaurosis,  described  by  Mr.  Travers, 
the  ej-es  move  in  concert,  as  if  attracted  by  a  faint 
perception  of  light ;  but  the  infant  is  blind :  no 
marks  of  organic  derangement  can  by  seen;  but 
the  disease  may  be  connected  with  a  morbid  state 
of  the  thalami,  or  optic  nerve.  (Synopsis,  p.  153. 
164.)  \  y   t    ,  e  , 

Neither  do  sex  and  race  aftect  the  frequency  of 
the  complaint;  but  dark  eyes  are  sometimes  alleged 
to  be  more  disposed  to  amaurotic  blindness  than 
such  as  are  liglit-coloured.  According  to  Beer's 
experience,  for  every  gray  or  blue  eye  affected  with 
amaurosis,  there  are  five  and  twenty  or  thirty 
brown  or  black  ones  thus  diseased.  L.  Winslow, 
Weller,  and  Sanson  likewise  regard  dark  eyes  as 
most  subject  to  amaurosis.  In  this  country,  I  be- 
lieve, it  is  found  that  the  mere  colour  of  the  eye 
has  not  the  influence  here  represented  in  predis- 
posing to  amaurosis.  (See  R.  Middlemore  on  Dis- 
eases oftlie  Eye,  vol.  ii.  p.  252.) 

More  frequently  than  cataract,  amaurosis  is 
found  to  be  a  true  hereditary  disease;— this  is  so 
much  the  case,  that  most  of  the  members  of  a 
family,  for  more  than  one  generation,  may  lose  their 
sight  from  amaurosis  at  a  certain  period  of  life 
Deer  was  acquainted  with  more  than  one  family  in 
which  this  liapponed;  and,  what  merits  attention, 
the  women  of  one  of  these  families,  down  to  the 
third  generation,  became  completely  and  perma- 
nently blind  from  amaurosis  on  the  cessation  of  tlio 
menses,  while  all  the  others,  who  had  had  children, 
were  unaffected.  But  the  males  of  this  unfortu- 
nate fiunily,  who,  as  well  as  the  females,  have  very 
dark  brown  eyes,  all  seem  to  be  weak-sighted, 
though  none  of  them  are  yet  blind.  {Lchrc  von 
den  Augenh-nnkheilcn,  b.  ii.  \i.  443.) 
_  In  women,  especially  those  with  bl.ack  eyes,  the 
timo  when  the  menses  stop  is  considered  by  Beer 
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a  likely  period  for 

rosis.  .  . 

One  of  the  less  common  causes  of  amaurosis  is 
an  idiosyncrasy  in  relation  to  this  or  that  sort  of 
nutriment  or  medicine,  or  this  or  that  particular 
state  of  the  body.    Here  is  to  be  reckoned  the 
amaurotic  weakness  of  sight,  or  the  perfect  amau- 
rosis, which  comes  on  at  the  very  commencement 
of  pregnancy,  and  subsides  after  delivery,  but 
always  attended  with  dyspepsia  and  insuperable 
vomiting.     This  species  of  amaurosis,  however, 
should  be  carefully  distinguished  from  that  which 
sometimes  first  originates  in  the  final  months  of 
pregnane}',  and  chiefly  from  strong  and  long- con- 
tinued determination  of  blood  to  the  head  and 
eyes,  particularly  when  the  bowels  are  at  the  same 
time  loaded,  and  the  patient  constipated.  ihis 
latter  case  usually  continues  till  after  delivery;  or, 
if  the  labour  be  tedious,  difficult,  and  attended  with 
considerable  efforts,  the  blindness  may  first  attam 
its  complete  form  at  the  time  of  delivery,  and  not 
afterwards  subside. 

Beer  saw  a  young  Jewess,  who,  at  the  very 
beginning  of  her  first  three  pregnancies,  which 
followed  each  other  quickly,  regularly  lost  her 
sii'ht,  becoming  completely  amaurotic  between  the 
third  and  fourth  months,  and,  on  the  two  first  oc- 
casions, she  continued  blind  till  after  delivery;  but, 
in  the  third  instance,  the  power  of  vision  never  re- 
turned at  all.  (See  also  Dhnows,  Traits  des  Mai. 
des  Ycux,  I.  i.  p.  380.)  Beer  twice  had  under  his 
care  another  woman,  who  was  attacked  witli 
amaurosis  whenever  she  drank  chocolate;  but, 
upon  leaving  off  that  drink,  she  never  afterwards 
had  any  complaint  in  her  eyes. 

According  to  Richter,  the  causes  of  amaurosis 
may  be  properly  divided  into  three  principal  classes, 
the  differences  of  which  indicate  three  general 
methods  of  treatment. 

The  first  class  of  causes  depends  upon  an  extraor- 
dinary plethora  and  turgidity  of  the  blood-vessels  of 
the  brain,  or  of  those  of  the  optic  nerves  and  retina;, 
upon  which  last  parts  a  degree  of  pressure  is  thereby 
supposed  to  be  occasioned.  A  considerable  pie  hora, 
especially  when  the  patient  heats  himself  or  keeps 
his  head  in  a  depending  position,  will  frequently 
excite  the  appearance  of  black  specks  before  the 
eyes,  and  sometimes  complete  blindness  A 
plethoric  person  (says  Richter)  who  held  his 
breath,  and  looked  at  a  white  wall  was  conscious 
of  discerning  a  kind  of  network,  which  alternately 
appeared  and  disappeared  with  the  diastole  and 
systole  of  the  arteries.  . 

Richter  thinks  it  likely,  that  the  disease  is  thus 
produced,  when  it  proceeds  from  the  suppression 
of  some  habitual  discharge  of  blood,  from  the 
neglect  to  be  bled  according  to  custom,  the  stop- 
page of  the  menses,  and  the  cessation  of  hemor- 
rhage from  piles.    In  the  same  manner,  the  com- 
plaint may  be  brought  on  by  grcat_  bodily  exer- 
tions which  determine  a  more  rapid  current  of 
blood  to  the  head.    Richter  informs  us  of  a  man 
who  became  blind  all  on  a  sudden,  while  carrying 
a  heavy  burden  up  stairs.    He  tells  us  of  another 
ni-in    who  laboured  excessively  hard  for  three 
days  in  succession,  and  became  blind  at  the  end  of 
the  third  day.    Pregnant  women,  in  like  manner 
nre  sometimes  bereft  of  their  sight  during  the  time 
nf  labour     Schmucker  has  recorded  a  remark- 
able instance  of  this  in  a  strong  young  woman 
Sirty  jiars  old,  and  of  a  full  habit.    ^V  henev.r 


she  was  pregnant,  she  was  troubled  with  violent 
sickness,  till  the  time  of  delivery,  so  that  nothing 
would  stop  in  her  stomach.    She  was  bled,  three 
or  four  times  without  effect.    Towards  the  ninth 
month  her  sight  grew  weak,  and  for  eight  or  ten 
days  before  parturition,  she  was  quite  blind.  The 
pupil  of  the  eye  was  greatly  enlarged,  but  retained 
its  shining  black  appearance.    She  recovered  her 
sight  immediately  after  delivery,  and  did  not  suffer 
any  particular  complaints.    Schmucker  assures  us, 
that  he  has  been  three  times  a  witness  of  this 
extraordinary  circumstance.     ( Vermischto  Cliir. 
Schriften,  band  ii.   p.  6,  ed.  1786.)  Richter 
speaks  of  a  person,  who  lost  his  sight  during  a 
violent  fit  of  vomiting.    Schmucker  acquaints  us, 
that  it  is  not  uncommon  for  soldiers,  who  are  per- 
forming forced  marches  in  hot  weather,  to  become 
suddenly  blind. 

Beer  "also  coincides  with  Schmucker,  Richter, 
and  others,  in  regarding,  as  a  frequent  cause  of 
amaurosis,  repeated  and  long-continued  determina- 
tions of  blood  to  the  head  and  eyes,  produced 
by  various  circumstances,  viz.  by  pregnancy;  a 
tedious  and  difficult  labour  ;  lifting  and  carrying 
heavy  burdens,  especially  with  the  arms  raised 
up  ;  all  kinds  of  work  in  which  the  eyesight  and 
intellectual  faculties  are  intensely  exerted,  with  the 
head  bent  forwards,  and  the  abdomen  compressed, 
as  is  the  case  with  shoemakers,  tailors,  &c.  ;  every 
sudden  stoppage  of  natural,  or  preternatural  long- 
established  discharges  of  blood,  as  that  of  the  menses 
lochia,  or  hemorrhoids  ;  the  omission  of  habitual 
venesection  at  some  paiticular  season  of  the  year ; 
severe  and  obstinate  vomiting  ;  forced  marches  in 
hot,  dry  weather  ;  scrofulous  and  other  swellings 
of  considerable  size  in  the  neck,  pressing  upon  the 
jugular  veins,  and  obstructing  the  return  of  blood 
from  the  head  ;  the  use  of  a  pediluvium,  or  warm 
bath,  the  water  of  which  is  of  high  temperature ; 
hard  drinking ;  violent  gusts  of  passion  ;  frequent 
and  obstinate  constipation  ;  and  hard  straining  at 
stool.    These  causes  are  more  likely  to  occasion 
amaurosis,  in  proportion  as  the  individual  is  young 
and  plethoric.    The  causes  of  that  amaurosis  which 
is  characterised  in  its  first  stage  by  increased  sensi- 
bility of  the  eye,  and  intolerance  of  light,  arc  re- 
ferred by  Professor  Beer  to  circumstances  which 
produce  a  long  and  repeated  determination  of  blood 
to  the  head  and  eyes.    {Lehrc  vm  den.  Augenh: 
b.  ii.  p.  446  and  483,  &c.)  _  . 

Mr.  Lawrence  regards  amaurosis,  m  its  most 
frequent  and  important  form,  that  which  is  seated 
in  the  eve  itself,  as  generally  the  result  of  mflaui- 
mation  of  the  nervous  structiu-e  ;  including  under 
that  phrase  all  degrees  of  increased  vascular 
action,  whether  designated  as  fulness,  turgescence, 
determination,  congestion,  or  as  inflammation  nr  its 
more  limited  sense  ;  and  the  usual  consequence  of 
inflammatory  disturbance,  that  is,  organic  change 
permanently  destroying  the  function  of  the  part 
When,  says  he,  we  advert  to  the  structure  of  the 
Sa  we'  must  suppose  that  it  would  be  lab  e  to 
such  affections  ;  we  find  it  composed  of  minute 
amilications  of  the  arteria  centralis  rctnu-c,  and 
01  this  network  of  vessels  the  nervous  pulp  is  ex- 
panded. The  state  of  the  retina,  when  e.xam  ned 
E  death,  in  amaurotic  ej-es,  --■j'l.YV.tU  these 
views  ;  it  e-^hibits  those  changes  which  long-con- 
tinued inflammatory  disturbance  would  produce ; 
it  has  been  found  thickened,  opaque,  spotted,  buff- 
coloured,  tougli,  and,  in  some  cases,  even  ossified. 


The  preceding  doctrine  is,  however,  judiciously 
qualified  by  its  restriction  to  the  disease  as  seated 
in  the  eye  itself.  The  retina  and  optic  nerve,  Mr. 
Lawrence  admits,  with  other  surgeons,  may  be  dis 
ordered  sympathetically,  as  the  stomach  may  be  dis 
ordered,  without  any  change  visible  on  dissection. 

The  second  class  of  causes  are  supposed  to  ope- 
rate, by  weakening  either  the  whole  body,  or  the 
eye  alone,  and  they  indicate  the  general  or  topical 
use  of  tonic  remedies.    In  the  first  case,  the  blind- 
ness appears  as  a  symptom  of  considerable  uni- 
versal debility  of  the  whole  system  ;  in  the  second 
case,  It  IS  altogether  local.    Every  great  general 
weakness  of  body,  let  it  proceed  from  any  cause 
whatsoever,  may  be  followed  by  a  loss  of  sight 
Amaurosis  is  sometimes  the  consequence  of  a 
tedious  diarrhoea,  an  attack  of  cholera,  profuse 
nemorrhage,  and  immoderate   salivations  (See 
Tmversy  S^mpsis,  p.  144.)    Richter  informs  us  of 
a  dropsical  woman  who  became  blind  on  the  water 
bemg  let  out  of  her  abdomen.    According  to  the 
same  author,  no  general  weakening  causes  operate 
upon  the  eyes,  and  occasion  total  blindness,  so 
powerfully  and  often  as  premature  and  excessive 
indulgence  in  venereal  pleasures.    Mr.  Lawrence 
r°^l  no'„co'ncide  in  some  of  the  foregoing  views. 

1  hose,    says  he,  "  who  have  considered  amau- 
rosis to  arise  from  debilitating  causes,  have  con- 
sidered that  debility  and  atony  of  the  nerve  may 
be  produced  by  all  those  circumstances  which 
debilitate  the  system  generally,  such  as  loss  of 
blood  from  profuse  hemorrhage,  diarrhoea,  copious 
salivation,  &c.    I  have  never  seen  amaurosis  pro- 
duced by  such  causes.    That  great  anxiety  and 
griet  may  favour  the  occurrence  of  amaurosis  I 
am  inclined  to  allow ;  for  it  is  not  improbable  that 
severe  impressions  of  that  kind  may  produce  in- 
flammatory excitement  in  the  brain  or  eyes  ;  but 
1  think  we  cannot,  without  more  direct  proofs  ad- 
mit the  influence  of  debilitating  causes  generally 
m  tne  production  of  amaurosis.  The  most  clear  in- 
stance of  any  directly  debilitating  cause  producinc. 
amaurosis,  is  that  of  protracted  suckling."  ° 
The  causes,  which  operate  locally  in  weakening 
I  the  eyes,  are  various.    Nothing  has  a  greater  ten- 
dency to  debilitate  these  organs  than  keeping  them 
long  and  attentively  fixed  upon  minute  objects 
I  iSut,  however  long  and  assiduously  objects  are 
viewed,  if  they  are  diversified,  the  eye  suffers 
much  less  than  when  they  are  all  of  the  same  kind 
A  frequent  change  in  the  objects  which  are  looked 
'  at,  bas  a  material  effect  in  strengtlienini;  and  re- 
freshing the  eye.   The  sight  is  particularly  injured 
by  looking  at  objects  with  only  one  eye  at  a  time 
as  is  done  with  telescopes  and  magnifying  glasses  • 
tor,  wlien  one  eye  remains  shut,  the  pupil  of  that 
which  IS  open  always  becomes  dilated  beyond  its 
mtural  diameter,  and  lets  an  extraordinary  quan- 
tity of  light  into  the  organ.    The  eye  is  generally 
very  much   u,rt  by  being  employed  in  the  close 
inspection  of  brilliant,  light-coloured,  shining  ob- 
a7       -Amongst  the  occupations  enumerated  by 
Mr.  Tr.avers  as  particularly  exposing  persons  to 
amaurosis,  arc  those  of  needleworkers,  writers 
draughtsmen,  inspectors  of  linen  and  scarlet  cloths' 
and  of  new  bank  notes;  money  counters,  smiths' 
nokors  in  iron-furnaces  and  glass-hnuses,  tavorn- 
:onks,  watchuiakers,  engravers,  philosophical  in- 
arument   makers,  sea  officers,  &c.  {Sj/nnpsi. 
il,    .y  are  greatly  mistaken,  .says  Richter, 

.vho  think  that  they  save  their  eyes,  when  they 


33 


AMAUROSIS. 

illuminate  the  object  which  they  wish  to  see  in  the 
evening  with  more  lights,  or  with  a  lamp  that 
intercepts  and  collects  all  the  rays  of  light,  and 
reflects  them  upon  the  body  which  is  to  be  looked 
at.  Richter  mentions  a  man,  who,  in  the  middle 
of  winter,  went  a  journey  on  horseback,  through  a 
snowy  country,  while  the  sun  was  shining  quite 
bright,  and  who  was  attacked  with  amaurosis. 
He  speaks  of  another  person,  who  lost  his  sight  in 
consequence  of  the  chamber  in  which  he  lay  beino- 
suddenly  illuminated  by  a  vivid  flash  of  lightning" 
A  man  was  one  night  seized  with  blindness  as  his 
eyes  were  fixed  on  the  moon.  Richter  also  e.x- 
presses  his  belief,  that  a  concussion  of  the  head, 
from  external  violence,  may  sometimes  operate 
directly  on  the  nerves,  so  as  to  weaken  and  render 
them  completely  paralytic. 

Beer  corroborates  the  foregoing  statement  •  for 
lie  says,  amongst  the  most  frequent  causes  is  to  be' 
considered  every  abuse  of  the  eyesight,  especially 
m  dark-eyed  persons,  as  a  long  and  close  inspec- 
tion of  one  object,  particularly  with  a  microscope, 
when  the  thing  examined  is  very  brilliant,  or  re- 
flects back  much  light  into  the  eye.    Hence  the 
view  of  jewels  at  night,  and  long  journeys  throu.»h 
snowy  countries,  are  conducive  to  the  disease 
In  this  respect,  every  kind  of  employment  which 
strains  the  eyes  much,  and  requires  a  strong  re- 
flected light,  must  be  considered  injui-ious.  (See 
a  so  Traverses  Synopsis,  p.  144.)    Thus  reverber- 
ating  lamps,  like  Argand's;  the  view  of  a  white 
wall  Illuminated  with  the  sun's  rays  ;  and  looking 
a  long  while  at  the  moon,  or  more  especially  the 
sun    with  the  unassisted  eye,  are  circumstances 
ikely  to  bring  on  the  disease.    That  a  flash  of 
lightning,  especially  when  it  suddenly  wakes  a 
person  m  the  night-time  out  of  a  sound  sleep,  may 
produce  an  amaurotic  amblyopia,  in  an  irritable 
eye,  or  even  perfect  blindness,  is  a  well  known 
lact :  and  it  is  on  the  same  principle,  that  going 
suddenly  out  of  a  dark  bed-room,  immediately  after 
wakmg  in  the  morning,  into  an  apartment  that 
commands  an  open  extensive  prospect,  must  be 
burtful  to  an  irritable  eye,  though  the  bad  eflbcts 
may  only  come  on  slowly.    Here  is  also  to  be  in- 
cluded every  kind  of  over  irritation  of  the  eye  by 
ifjhf,  as  happens  to  typhoid  patients,  when  thev 
lie  with  their  eyes  open  all  the  day  in  a  laree 
sunny  chamber.  ^ 
In  the  weakness  of  vision  {asthenopia)  brought 
on  by  over  exercise  of  the  sight,  there  is  some 
difference  of  opinion  as  to  the  precise  nature  of  the 
changes  in  the  optic  apparatus.    Dr.  Mackenzie 
considers  that  the  disorder  depends  in  a  irreat 
measure  on  a  loss  of  power  ia  the  apparatus  for  the 
focal  adjustment  of  the  eye,  and 'that  the  effort 
necessary  for  adjustment  cannot  be  sustained;  the 

hd   ii  I  f  ^'''r  necessarily 

fad(.  fiom  before  the  sight,  and  a  feelinR  of  fatitrue 
creeps  over  the  eye.    It  is  probable  tha^  1 1   cu  e 
of  impoteiicy  resides  not  iiT  ,he  ciliary  circles 
ncrv    and 'I  merely,  but  i.f  the  t'liird 

h     {:  '^""''•■'''^t'on  of  the  recti  and  obliqui, 

hen  so  necessary  for  keeping  the  eye  in  u  state  of 
r.  tion  for  directing  it  along  the  lines  of  a 
pnntccl  page,  for  converging  the  two  eyes  to  the 
sanic  iiomt,  and  perhaps  for  ciunpressing  the  globe 
"t  the  eye  so  as  to  maintain  an  incroasid  distance 
between  the  retina  and  the  cornea,  must  in  this 


AMAUROSIS, 


34 

case  gradually  give  way  under  the  'effort  de- 
manded, so  that  these  muscles  fall  into  a  state  of 
minimum  contraction.    The  consequence  is,  that 
at  length  the  upper  eyelid  drops,  and  the  patient 
is  obliged  to  indulge  in  that  cessation  of  visual 
exertion  which  experience  has  taught  him  will 
regenerate  his  exhausted  powers  of  sight,  and 
enable  him  by  and  bye  to  resume  his  labours. 
With  reference  to  this  statement  of  Dr.  Macken- 
zie's, Mr.  White  Cooper  thinks  that  "  it  is  highly 
probable  that  in  the  earlier  stages  of  this  affection, 
and  in  the  slighter  cases,  an  enfeebled  condition  ot 
the  adjusting  organs  is  the  main  fault;  but  has  no 
doubt  that  congestion  is  speedily  superadded,  and 
that  this  local  congestion  is,  in  the  majority  ot 
cases,  in  connection  with  general  debility.  In 
many  cases  the  vessels  of  the  eye  have  lost  their 
tonicity  ;  a  trifling  effort  at  reading  visibly  red- 
dens the  surface  of  the  globe,  and  with  a  lens 
many  small  vessels  may  be  seen  distended  with 
blood-  from  this,  in  connection  with  the  symptoms, 
we  may  predicate  the  state  of  the  deeper  tissues. 
It  is  probable  that  the  great  advantage  derived 
from  cold  applied  to  the  eye  itself,  from  "-on,  and 
from  general  invigorating  measures,  is  referable  to 
the  effect  produced  by  such  remedies  in  restoring 
tone  to  the  weakened  vessels  and  imparting  vigour 
to  the  nervous  apparatus.    When,  however,  the 
congestion  has  proceeded  beyond  ascertain  point, 
other  treatment  becomes  necessary." 

Mr.  Dalrymple  also  is  of  opinion  that  the  symp- 
toms are  produced  by  congestion,  and  the  follow- 
ina  quotation  explains  his  view  of  the  effect  pro- 
duced by  over  distention  of  the  blood-vessels  in  the 
delicate  structures  of  the  eye  :  — 

«  When  we  recollect  that  m  health  the  scleio- 
tica  and  cornea  are  tough,  inelastic  and  resisting 
tissues,  and  that  the  fluids  within  the  eye  are  so 
nicely  balanced  that  no  vacuity  is  left,  and  tuat 
no  imdue  pressure  is  P"ceived,-when  we  re- 
member also  that  the  retina  is  interposed  between 
the  choroid  and  the  incompressible  vitreous  body, 
—we  shall  readily  perceive  how  increased  bullc 
from  congestion  of  the  vascular  tissue  must  exert 
a  direct  and  injurious  pressure  upon  the  most  del - 
cate  of  nervous  structures;  how,  in  fact,  this  im- 
portant organ  becomes  as  it  were  benumbed  by 
impression,  and  its  functions  and  sensibilities  to 
the  pictured  image  presented  by  the  rays  of  bgh 
interfered  with,  altered,  or  ^"i'P'^«s^«'^- , 
this  effect  is  being  produced  on  the  special  proper 
ties  of  the  retina,  we  see  also  that  the  ciliary 
nerves  that  traverse  the  exterior  of  the  choroid  be- 
come in  like  manner  compressed  against  the  scle- 
rotica, and  as  these  are  in  part  the  channels  ot  the 
common  sensation  of  the  globe,  pain  is  inducea; 
first  of  a  sense  of  distention ;  secondly,  ot  auu 
aching  ;  and,  lastly,  pain  in  the  brow  or  forehead, 
partaking  somewhat  of  a  neuralgic  character  in- 
duced by  radiation  to  the  frontal  branches  of  the 
first  division  of  the  fifth  pair. 

The  cause  of  amaurosis  is  often  suspected  to 
depend  upon  local  or  constitutional  debility,  pro- 
ceedinK  from  impairment  of  the  nerves  in  general, 
or  of  the  nerves  of  the  head,  especially  those  of  the 
forehead  and  eyebrow  ;  either  in  consequence  ot 
fa  Is  from  a  considerable  height  or  of  concussion 
w  h  the  weight  of  the  whole  body  upon  the  heels  - 
blovvs  on  the  head;  concussions  or  contusions  c 
tie  eyeball  Some  of  tlie  cases  oi  amaui-osis  from 
b  owJon  the  temple  or  the  eye,  observed  by  Mi. 


Travers,  were  attended  with  signs  of  disorganisa- 
tion ;  some  were  superficially  inflamed  ;  and  others 
presented  no  external  appeiirance  of  injury.    It  is 
not  always  the  eye  on  the  struck  side  of  the  head 
that  is  affected.    {Synopsis,  ^"c.  p.  152.)    If  we 
are  to  believe  Beer,  considerable  direct  weakness, 
leading  to  amaurosis,  may  arise  from  cholera,  long- 
continued  diarrhoea,  salivation,  ftnd  the  incessant 
spitting  of  tobacco  smokers ;  bleedings  ;  injudi- 
cious tapping  of  the  abdomen  ;  excessive  indulgence 
in  venery,  and  the  misemplojonent  of  issues.  A 
general  debility,  which  has  the  worst  effect  on  the 
eyes  may  also  arise  from  long  trouble,  especially 
when  the  diet  is  poor  and  bad  ;  also  from  a  de- 
ficiency of  proper  food,  long  watching,  or  violent 
and  sudden  fright.  The  amaurosis  following  typhus, 
without  any  unusual  irritation  of  the  eye  by  light. 
Beer  refers  to  general  debilit3^    {Lehre  voii  den 
Aztgenkr.  b.  ii.  p.  449.) 

Like  nervous   deafness,  amaurosis  sometimes 
follows  typhus  and  scarlet  fever,  and  the  various 
forms  of  acute  constitutional  disease.   Mr.  1  ravers 
has  several  times  met  with  it  as  a  consequence  ot 
infantile  fevers.   He  observes,  that  it  is  also  some- 
times a  consequence  of  chronic  wasting  diseases 
in  which  organic  changes  interrupt  the  nutrition  ot 
the  system.    He  has  seen  a  rapid  and  severe  sali- 
vation, instituted  for  a  remote  affection,  and  where 
no  disease  had  previously  affected  the  eyes,  termi- 
nate in  gutta  Serena  of  both.    {Synopsis,  p.  1  oo.) 

The  susceptibility  of  the  retina  is  conceived  by 
Mr  Middlemore  to  be  capable  of  being  at  once  di- 
rectly depressed,  without  going  through  the  process 
of  inflammation,  in  the  same  way  as  the  nervous 
power  of  other  parts  of  the  system  may  be  lowered 
or  t.ken  away  by  powerfully  depressing  and 
rapidly  enervating  'agents.    {On  Dis.  of  the  Eye, 

WithrSd  to  the  doctrine,  that  certain  forms 
of  amaurosis  are  diseases  oE  debility,  Mr.  Law- 
rence expresses  his  disbelief  in  its  correctness,  and 
asserts  that  the  only  successful  treatment  of  amau- 
rotic affections  is  found,  with  f  ew  exceptions,  to  be 
variously  modified  antiphlogistic     {On  Dtse^ises  of 
7I^Eve       3,  P.  624.)    Whether  the  amaurosis 
rtsu^ng  fr  m'typhoid  fevers,  of  which  I  have  seen 
everannBtances,  proceed  from  debility,  or  from  too 
.ria t  a  determination  of  blood_  to  the  head,  may 
adm  t  of  dispute  ;  but  I  conceive  that,  in  many 
of  sich  cases,  tonic  treatment  s  clear  y  indicated 
i  not  for  the  eye  itself,  certainly  for  the  generally 
enfeebled  state  of  the  health,  with  which  the  amau- 

0  sis  connected.  Yet  the  doctrine  that  fulness 
and  congestion  of  the  vessels  originally  lead  to  he 
amaurotic  affection,  may  be  more  correct  than  the 
2o  y  which  refers  the  blindness  simply  to  wea^^- 

1  ss     However,  as  the  amaurosis  generally  doe 
no  ;how  itself  ill  nn  advanced  stage  of  fever  or 
St  of  ;-eat  debility,  and  as  it  on  y  r^K^des  as  tl. 

SS^frintiiici^r^rSti 

than  tonic  can  be  availing.         _  {rritations 
The  third  class  of  causes  consists  of  ^"tations, 

.1  L  Tlin  nliRcrvations  ol  iticiuci,  ouuiiu, 
the  eyes.    liie  observa  ^^^.^  doctrine. 

and  Scl.niucker,  a"  t';»';;°  ^  to  have  suf- 

Many  amaurotic  Ft«=»  been  agitated 

eredmuch.rouW^^^^^^^  ^^j^..^^ 

l^fTS^'XS  disordering  the  bilious 


jecretion,  and  the  digestive  functions  in  general, 
llichter  tells  us  of  a  man,  who  lost  his  sight,  a  few 
hours  after  being  in  a  violent  passion,  and  recovered 
It  again  the  next  day,  upon  taking  an  emetic,  by 
which  a  considerable  quantity  of  bile  was  evacu- 
ated. A  woman  is  also  cited,  who  became  blind 
whenever  she  was  troubled  with  acidities  of  the 
stomach.  (See  Anfangs.  dcr  Wtmdarzn.  b.  iii. 
kap.  14.)  However,  according  to  Beer,  if  the 
case  from  worms  be  excepted,  imperfect  amaurosis 
seldom  depends  upon  disorder  of  the  gastric  organs. 
(Lehre  von  den  Aitgenk.  b.  ii.  p.  456.)  ;  a  very  im- 
portant difference  from  the  statements  of  Schmucker, 
Richter,  and  Scarpa.  The  close  sympathy  be- 
tween the  stomach  and  the  eyes  is  well  illustrated 
by  a  case  referred  to  by  Mr.  Lawrence,  where  an 
amaurosis,  with  fixed  pain  over  the  eyebrow  in  a 
child,  was  not  relieved  by  purging  and  other  de- 
pletive measures ;  an  emetic  was  at  last  given;  and 
under  its  action,  a  bead  was  rejected  from  the  sto- 
mach, and  the  amaurosis  immediately  disappeared. 

Just  as  amaurosis  is  frequently  a  pure  symp- 
tomatic effect  of  various  disordered  states  of  the 
constitution,  so  may  different  morbid  changes,  oc- 
casioned in  the  eye  by  those  states  of  the  hea'lth, 
become  the  proximate  cause  of  amaurosis,  as  cirs- 
ophthalmia,  fungus  hsematodes,  dissolution  of  the 
vitreous  humour,  glaucoma,  &c. 
_  One  case,  very  analogous  to  amblyopia  senilis, 
18  believed  to  depend  upon  a  diminution  of  the 
pigmentum  nigrum,  which  secretion,  in  some  indi- 
viduals earlier  and  more  considerably,  iij  others 
later  and  in  a  slighter  degree,  recedes  with  other 
secretions   of  a  different   nature.    (See  Beer's 
Lehre  von  den  Augenl;r.  b.  ii.  p.  451,  &c.)  Mr. 
Middlemore  is  certain  that  he  has  met  with  cases 
in_  which  a  diminution  in  the  quantity  of  the  cho- 
roid pigment  was  the  sole  defect  in  the  eye,  and 
constituted  the  adequate  and  efficient  cause  of 
impaired  vision.    Cases  of  this  description,  he 
says,  are  for  the  most  part  attended  by  a  con- 
tracted pupil  and  great  intolerance  of  light ;  and 
vision,  though  seriously  impaired,  is  seldom  de- 
stroyed.   (Op.  et  vol.  cit.  p.  273.) 

I  think  with  Mr.  Travers,  that  the  history  and 
concomitant  appearances  of  amaurosis  will  often 
denote  whether  the  case  is  organic  or  functioned. 

For  example,  diseased  changes  in  the  situation 
or  texture  of  the  eyeball,  or  in  the  brain,  a  hemi- 
plegia, or  partial  paralysis,  with  other  signs  of 
apoplectic  or  hydrocephalic  pressure,  whether  re- 
sulting from  an  injury  of  the  head,  or  otherwise, 
or  an  acute  deep-seated  inflammation,  whether  ac- 
companied by  a  visible  opacity  or  not,  point  out 
ttie  organic  nature  of  the  affection.  I  have  seen 
(continues  Mr.  Travels)  such  an  amaurosis  pro- 
duced by  abscess  in  the  cerebral  substance,  and 
by  medullary  disease  of  the  cerebrum.  On 
the  other  hand,  I  have  known  the  followinrr 
distinct  sources  of  irritation  produce  functional 
amaurosis,  viz.  a  wound  of  tlie  scalp,  caries  of 
tlic  dkull,  abscess  and  caries  of  the  antrum  max- 
illare,  with  excessive  oedema  of  the  integuments 
of  the  lids  and  cheek,  a  large  abscess  under  the 
masscter  and  muscles  of  the  cheek,  and  an  abscess 
at  the  extremity  of  a  molar  tooth,  while  the  crown 
of  the  tooth  was  sound.  In  all  these  cases,  it  is  to 
be  understood  that  the  eye  was  sound,  and  the 
orbit  was  untouched  by  the  disease  of  the  parts  in 
the  vicinity,  to  which  the  amaurosis  was  clearly 
attributable.   In  like  manner,  an  excessive  use,  or 
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rather  abuse,  of  the  visual  faculty,  the  disordered 
functions  of  the  stomach,  liver,  uterus,  &c.,  sudden 
and  alarming  depletion,  excessive  or  obstinately 
suppressed  secretions,  difficult  dentition,  the 
presence  of  worms  in  the  intestinal  canal,  and  the 
deleterious  effects  of  noxious  agents  upon  the  organ, 
or  the  system,  are  sufficiently  obvious  causes  of 
the  functional  amaurosis."  (Si/nojms,  4'c.  p.  142.) 
In  general,  recent  cases  afford  a  greater  prospect 
of  cure  than  others  of  long  standing ;  and  the  same 
may  be  said  with  respect  to  examples,  in  which 
the  eyesight  is  merely  lessened  and  not  completely 
extinguished. 

Amaurosis  is  occasionally  caused  by,  or  associ* 
ated  with,  hysteria,  hypochondriasis,  epilepsy,  or 
convulsions,  but  in  these  cases  is  rarely  permanent, 
and  usually  subsides  as  soon  as  the  spasmodic,  epi- 
leptic, or  convulsive  attack  is  over.  However,  the  com- 
plaint may  begin  at  two  periods,  viz.  either  during 
such  an  attack,  or  (what  is  more  uncommon)  after- 
wai-ds,  and  it  never  loses  its  symptomatic  character. 
The  pupil,  which  is  much  dilated,  always  remains 
perfectly  clear  and  of  a  siiining  blackness,  even 
when  the  disease  has  induced  entire  blindness; 
but  a  slight  dull  pain  in  the  forehead,  especially 
about  the  eyebrow,  constantly  preceding  and  ac- 
companying the  blindness,  generally  lasts  a  good 
while  after  the  amaurosis  has  completely  subsided. 

As  this  amaurosis  is  merely  a  symptomatic 
effect  of  the  above  general  disorders,  its  removal 
must  entirely  depend  upon  the  success  with  which 
their  treatment  is  conducted.  (Beer,  Lehre  von 
den  Augenkr.  b.  ii.  p.  506 — 510.) 

With  respect  to  rlieumalic  amaurosis,  we  do  not 
in  this  country  recognise  any  distinct  form  of 
amaurosis  entitled  to  the  name  of  rheumatic, 
though  Beer  has  minutely  described  such  a  case. 
No  doubt  a  certain  proportion  of  amaurotic  pa- 
tients suffer  from  rheumatism  ;  but  I  agree  with 
those  pathologists  who  do  not  acknowledge  rheu- 
matism as  having  been  clearly  proved  to  be  a 
cause  of  amaurosis. 

Gotdy  Amaurosis. — According  to  Mr.  Travers 
gout  attacks  the  eye  through  the  medium  of  the' 
stomach.    Vomiting  occurs,  with    pain  in  that 
organ,  on  the  subsidence  of  an  inflammation  in  the 
extremities,  and  is  succeeded  by  violent  pain  in  the 
head.    The  loss  of  sight,  he  adds,  is  sudden  and 
permanent.    {Sipiopsis,  S^-c.  p.  163.)    The  gouty 
amaurosis,  described  by  Beer,  is  perhaps  badly 
named:  at  all  events,  there  are  some  circum- 
stances in  its  history  which  must  create  doubts 
about  its  dependence  upon  gout.  "We  can  admit  " 
says  Mr.  Lawrence,  "  that  the  nervous  structure  of 
the  eye  may  be  diseased  in  the  rheumatic  and 
gouty,  as  well  as  in  other  persons  ;  but  it  will 
require  clearer  evidence  than  we  possess  at  ijresent 
to  show,  that  there  are  distinct  gouty  and  rheu- 
matic amauroses."    (La^orence,  op.  cit.  p.  510.) 
When  we  find  Beer  describing  one  form  of  gouty 
amaurosis  as  ^taking  place    only  i„  dark^S 
s  ender  maiden  ladies,  who  ha4  suffered  fLi 
sciofula  in  their  childhood,  or  from  other  severe 
U iseases  at  a  later  period,  and  whose  menses  are 
megular,  or  have  ceased,  we  must  regard  his  evi- 
aences  of  gouty  amaurosis  as  vague  and  fanciful. 

yviien  amaurosif  proceeds  from  disease  of  the 
"Plic  nerves,  or  iheir  sheatks,  it  comes  on  slowhr, 
and  rarely  attacks  both  eyes  together.  It  com- 
mciices  with  a  black  cloud,  which  mows  more  and 
more  dense,  and  with  a  troublesome,  aluimiiig 
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perversion  and   disfigurement  of  every  object, 
without  the  least  painful  sensation  in  the  ej-e  or 
head.    The  patient  merely  complains  of  a  slight 
sensation  of  dull  pressure  at  the  bottom  of  the 
orbit,  as  if  the  eyeball  were  about  to  be  forced 
from  its  socket,  of  which  displacement,  however, 
there  is  not  yet  the  smallest  appearance.    In  the 
very  beginning  of  the  disease,  the  pupil  is  already 
considerably  dilated,  and  the  pupillary  edge  of  the 
motionless  iris  presents  angles  at  several  pomts,the 
pupil  sometimes  representing  an  irregular  penta- 
gon, or  hexagon.   By  degrees,  though  very  slowly, 
a  glaucomatous  change  of  the  vitreous  himiour  en- 
sues, and  afterwards  of  the  lens  itself ;  the  only 
species  of  glaucoma  which  Beer  has  ever  noticed 
quite  unattended  with  a  varicose  affection  of  the 
blood-vessels  of  the  eye.    At  last  the  globe  of 
the  eye  becomes  perceptibly  smaller  than  natural  ; 
but  a  complete  atrophy  does  not  ensue. 

The  morbid  changes  which  Beer  had  himselt 
ascertained  by  dissection,  consist  in  a  real  in- 
duration of  the  optic  nerves,  and  an  adhesion  ot 
them  to  their  sheaths,  while  within  the  skull  these 
ash-coloured,  gray,  very  much  diminished  nerves, 
presented  no  vestige  of  medullary  structure  even 
as  far  as  their  origin  from  the  brain.    On  the 
contrary,  the  optic  thalamus  presented  externally 
its  natural  appearance.    The  retina  seemed  to  have 
lost  its  pulpy  matter,  was  tough,  not  easily  torn, 
and  appeared  to  consist  but  of  a  vascular  mem- 
brane    In  one  example,  although  both  eyes  had 
been  completely  deprived  of  sight  together  Beer 
found  only  the  retina  and  optic  nerve  of  the  lett 
side  in  this  state  of  atrophy  as  far  forwards  as  the 
point  of  union  on  the  sella  turcica.    On  the  other 
hand,  the  optic  nerve  of  the  right  eye  was  hard, 
without  being  in  the  least  d^vindled,  and  was 
closelv  adherent  to  its  external  coverings.  Ante- 
riorlv  to  their  decussation,  nothing  at  all  preterna- 
tural' in  either  nerve  could  be  discerned.    But  the 
left  corpus  striatum  was  so  indurated,  that  a  very 
sharp,  strong  scalpel  was  required  for  its  division 
thouo-h  in  colour  and  shape  it  was  perfectly  natural. 
On  this  side,  also,  the  plexus  chormdes  was  en- 
tirely wanting.    In  three  amaurotic  patients  ot  this 
kind,  Beer  found  hydatids  between  the  coverings 
of  the  optic  nerve;  and  where  such  hydatids  lay, 
the  medullary  matter  seemed  to  have  been  dis- 
placed by  their  pressure.    With  the  utmost  care, 
he  could  not  trace  the  ophthalmic  ganglion. 

Raw  also  found  on  the  optic  nerve  a  large  hy- 
datid, which  had  produced  amaurosis.  ^  f^UOs. 
Anat.  liarior.  Obs.  2.)  In  Mr.  Heaviside  s  mu- 
seum there  was  a  preparation  of  the  optic  nerve 
of  an  amaurotic  eye,  where  a  tumor  of  considerable 
bulk  had  grown  from  the  neurilemma.  (See  War- 
drop's  Essays  on  the  Movhid  Anatomy  of  the 
Human  Eye,  vol.  ii.  p.  157.)  In  this  work  are 
specified  examples  of  various  other  morbid  changes 
of  the  optic  nerve,  especially  calculous  concretions 
within  it,  the  presence  of  a  viscid,  muddy,  gray, 
fluid,  in  the  thickened  neurilemma,  instead  of  pulp, 
-trophy  of  the  nerve,  &c. 

'  An  instance  is  recorded  by  Haller  {Ojmsc.  Pathol 
Obs  0'^  P  17'3)  i"  which  a  calcareous  mass  was 
found  betwixt  the  membrane  of  Ruysch  and  the 
vitreous  humour.    According  to  Beo.-,  tlicre  is 

^ziwuifr:i.iia-Leo™^ 

capsule  of  the  lens  being  at  all  affected. 
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Magcndie  states,  that  he  has  seen  the  retina 
transformed  into  a  fibrous  membrane;  though  An- 
dral  suspects  that  the  change  could  not  have  hap- 
pened in  the  nervous  expansion  itself,  but  rather  in 
the  very  fine  cellular  substance  between  it  and  the 
choroid  coat.  (Anat.  Pathol,  t.  i.  p.  2/2.) _  An 
osseous  capsule  also,  sometimes  produced  within  the 
eye,  and  usually  regarded  as  an  ossification  of  the 
retina,  he  offers  good  reasons  for  setting  down  as 
really  an  ossification  of  the  cellular  tissue  between 
the  retina  and  choroid  tunic.  (Op.  et  vol.  cit.  p. 

297.)  .        .  . 

Various  other  swellings  in  the  orbit,  as,  for  in- 
stance, encysted  tumours,  &c.,  may  and  must  gra- 
dually produce  complete  amaurosis  by  their  pressure 
upon  the  optic  nerves  and  retina.  Some  of  these 
cases  are  usually  characterised  by  a  protrusion  of 
the  eye  from  its  socket.  (See  Exophthalmia.) 
Cases  depending  upon  atrophy  of  the  optic  nerves 
are  recorded  by  Dr.  Monteith.  (See  Wallers 
Manual.)  Mr.  Langstaff  has  some  interesting 
specimens  of  enlargement  in  front  of  the  third  ven- 
tricle, the  parietes  of  which  bulge  so  as  to  press 
upon  the  optic  nerves,  and  thus  to  account  for  the 
amaurosis  under  which  the  patients  laboured. 

In  another  instance,  the  macula  lutea,  which  is 
naturally  a  yellow  spot  near  the  centre  of  the  re- 
tina, was  found  black.  {Mem.  de  la  Societe  Med. 
d'Emulation,  an.  17i)8.) 

When  amaurosis  proceeds  from  disease  o/  tlie 
skvll  or  brain,  it  usually  attacks  both  eyes  together, 
or  at  least  one  soon  after  the  other,  the  blindness 
also  commencing  very  slowly,  with  appearances  as 
if  every  object  looked  at  were  perverted  or  dis- 
figured.   However,  there  is  no  black  cloud,  but 
rather  an  obscurity  or  confusion  of  every  object. 
The  disease  in  this  stage  is  also  accompanied  with 
frequent  giddiness,  ugly  luminous  spectra,  and,  for 
the  most  part,  with  aversion  to  light,  uncommonly 
lively  motions  of  the  iris,  a  contracted  pupil,  angles 
in  the  upper  and  lower  portions  of  the  pupillary 
marn-in  of  the  iris;  an  evident  turgescence  of  the 
blood-vessels  of  the  eye,  gradually  augmenting  with 
most  violent  headache  into  actual  cirsophthalraia; 
frequent  convulsive  motions  of  the  eyes  and  eye- 
lids, and  strabismus  of  one  or  both  eyes,  ending  in 
a  tnie  deviation  of  one  or  both  these  organs  from 
their  natural  positions.    Under  these  symptoms, 
vision  is  afterwards  entirely  abolished;  and  tlie 
headache,  though  subject  to  remissions,  grows  so 
much  worse,  extending  back  to  tlie  spine,  that  the 
patient  is  often  nearly  frantic,  and,  indeed,  alter  a 
time,  a  destruction  of  the  external  senses  happens, 
followed  by  that  of  the  intellectual  faculties,  ihc 
first  of  the  external  senses  which  is  lost  is  always 
the  hearing,  which  infirmity  is  next  followed  by 
loss  of  the  smell  or  taste,  or  both  these  _  senses  lo- 
Kether;  and  then  the  memory  and  other  intellectual 
powers  decline.    In  this  stage  of  the  d.sorder,  h^^^ 
eyeball  not  unfrequcntly  protrudes  from  the  oi bit, 
a^a'hognomonic  symptom,  to  which  Beer  attaches 
great  iinportance,  because  it  is  an  .nf.aiib  e  enter  n 
^f  a  diseased  state  of  the  bones  of  the  °rbu  of  c 
narts  which  invest  this  cavUy,  and  of  the  optic 
i  dura  mater,  in  the  sella  tuixica     n  such 
cases  complete  mania  now  usually  follows,  and  tins 
's^u^'tirs'ln  its  most  violent  ^o™,      ess  the  p  - 
tient  happen  to  be  first  carried  oft  bj  para^jtic 
symptoms  ;  life,  under  these  circumstances,  never 
lasting  any  considerable  time. 

The  cause  of  botli  these  forms  of  amaurosis  lies 
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in  diseased  iilteratioiis  of  the  bones  of  the  cranium, 


t!ic  dura  mater,  and  the  brain. 

The  morbid  alterations  of  the  bones  of  the  skull 
mostly  happen  at  its  basis;  and  not  only  may 
caries  take  place,  but  still  more  frequently  exostoses 
of  various  fonns,  which  are  sometimes  so  small 
that  they  are  first  detected  by  the  bone  giving  the 
feel  of  a  rough  grater.    At  the  same  time  they  are 
so  sharp,  that  if  the  finger  be  passed  rudely  over 
them,  it  will  be  painfully  hurt.    In  these  cases, 
the  bones  of  the  cavity  of  the  skull  are  always 
found  extremely  thin;  the  diploe  is  almost  entirely 
wanting,  and  the  parietes  of  the  orbit  are  preter- 
iiaturally  diaphanous,  and,  in  some  places,  imper- 
fect.   Beer  speaks  of  a  lady's  skull,  who  had  been 
completely  blind,  and,  for  some  weeks  previously 
to  her  death,  insensible;  in  which  instance  scarcely 
any  part  of  the  cavity  of  the  skull  could  be  touched 
without  risk  of  the  fingers  being  hurt  by  spicula. 
Once,  in  an  amaurotic  boy,  who,  for  a  short  time 
before  his  death,  was  so  insane  that  he  wssd  to 
devour  his  own  excrement,  Beer  found  at  the  side 
of  the  sella  turcica  a  long  considerable  spiculum, 
which  passed  directly  through  the  optic  nerves  at 
the  place  of  their  decussation.    A  case  of  amau- 
rosis, produced  by  a  spiculum  of  bone  injuring  the 
opposite  side  of  the  brain,  is  related  by  Anderson. 
(See  Tra?is.  o/lJie  Society  of  Edinb.  vol.  ii.)  Some- 
times the  ethmoid  bone  has  been  found  carious 
{Ballonius,  ParmUffmata,  No.  7);  sometimes  other 
parts  of  the  cranium.    {Mursinna,  Beobaclit.  b.  i. 
No.  6;  Schmiiclcer,  Vermischte  Schrift.  b.ii.  p.  12.) 
Fractures  of  the  skull  at  the  anterior  part  of  its 
basis  may  cause  pressure  on  one  or  both  optic 
nerves,  or  on  their  union,  or  may  otherwise  injure 
them.    (See  Case  in  Sir  B.  Brodie's  Paper  on  Inj. 
of  the  Brain,  in  Med.  Chir.  Trans,  vol.  xiv.) 
These  nerves  may  be  variously  affected  by  disease 
of  the  bone,  or  its  membranous  coverings,  in  the 
same  situation  ;  or,  in  the  orbit,  such  disease  may 
have  a  venereal  origin,  and  be  indicated  by  the  si- 
multaneous existence  of  other  symptoms  referrible 
to  the  same  cause.    (See  Lawrence  on  Dis.  of  the 
Eye,  ed.  3,  p.  516;  also  Case  hy  Wilson,  in  Trans, 
of  Soc.fur  Improvement  of  Med.  and  Chir.  Know- 
ledye,  vol.  iii.)  Sometimes  the  medullary  substance 
of  the  brain  itself  is  quite  soft,  while  the  cortical 
substance  is  full  of  blood-vessels,  and  unusually 
firm,  the  convolutions  being  hardly  distinguishable. 

Examples,  in  which  the  amaurotic  blindness 
arose  from  abscesses  in  the  brain,  are  reported  by 
Ballonius  {Paradiymata  Hist.  7),  by  Pelargus 
{Med.  Jahry.  b.  iii.  p.  1.98),  Peyronie  [Mem.  de 
I  Acad.  Royak  de  Chir.  t.  i.  p.  212),  Schaarachmid 
(ncrlin  Nachrichle,  1740,  No.  2f)),  Langenbeck 
(IVeue  Bibl.  b.  i.  p.  01),  and  Mr.  Travers  {Synop- 
sis, p.  143.)  The  latter  author  has  recorded  an 
instance  in  which  a  firm  lardaceous  tumour,  of  the 
size  of  a  garden  bean,  situated  on  the  same  side  as 
the  blindness,  compressed  the  optic  ganglion  and 
nerve  at  its  origin  from  it.  (Synopsis,  p.  I,"-,!.) 
1  have  seen  a  case  of  amaurosis)  in  which  a  me- 
dullary tumor  as  large  as  a  middling-sized  apple 
was  found  in  the  anterior  lobe  of  the  brnin  at- 
tended with  protnisioh  of  the  eye,  and  vast  destruc- 
tion of  the  bones.  I  was  consulted  in  1('>35  for 
a  case  of  amaurosis  in  a  young  lady,  1 4  years  of 
age,  the  daughter  of  u  surgeon.  The  pupils  were 
remarkably  large,  and  of  a  clear  black  colour.  She 
died  suddenly,  and  a  tumor,  formed  in  the  ante- 
rior lobe  of  the  brain,  was  found  to  have  been  the 
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cause  of  the  blindness  and  of  her  death.  Mr.  Tra- 
vers has  seen  amaurosis  produced  by  a  medullary 
fungus  of  the  brain.  A  c;ise,  occasioned  by  disease 
of  the  thalamus,  is  related  by  Villeneuve  (Journ. 
de  Mid.  continue,  181],  Fe'vr.  p.  S8)  ;  another,  of 
a  tumor  of  the  thalamus  on  the  same  side  as  the 
blindness,  is  recorded  by  Ford  {Med.  Covimun. 
vol.  i.  No.  4)  ;  and  other  swellings  in  various 
parts  of  the  brain  are  described  in  Ephem.  AkU. 
Cur.  Dec.  3,  Ann.  9,  and  10,  Obs.  253  ;  De 
Haen's  Ratio  Medendi,  P.  6,  p.  271 ;  Jotim.  des 
Sava7is,  1697  ;  Muzell's  Wahrnehm.  b.  ii.  No.  13  ; 
Plater,  04s.  lib.  i.  p.  108  ;  Thomann,  Annalenfur 
1800,  p.  400,  &c.  ;  Wardrop's  Essays  on  the  Mor- 
bid Anatomy  of  the  Human  Eye,  vol.  ii.  p.  174,  &c. 

Bonetus,  in  his  Sepulchretmn  Anatomictmi,  lib. 
i.  sect.  18,  describes  various  cases  which  were 
quite  incurable:  after  death  the  blindness  in  one 
instance  was  found  to  be  occasioned  by  an  encysted 
tumor,  weighing  fourteen  drachms,  situated  in 
the  substance  of  the  cerebrum,  and  pressing  on  the 
optic  nerves  near  their  origin.    In  the  second,  the 
blindness  was  produced   by  a  cyst,  containing 
water,  and  lodged  on  the  optic  nerves,  where  they 
unite.    In  a  third,  it  arose  from  a  caries  of  the  os 
frontis,  and  a  consequent  alteration  in  the  figure 
of  the  optic  foramina.    In  a  fourth,  the  cause  of 
the  disease  was  a  malformation  of  the  optic  nerves 
themselves.    Mr.  Lawrence  refers  to  a  specimen 
in  Mr.  Langstafl:"'s  museum,  exhibiting  the  eyes, 
optic  nerves,  and  part  of  the  basis,  of  the  brain  of 
a  man,  who  had  been  amaurotic  for  twenty-eight 
years.    The  sclerotica,  cornea,  iris,  pupil,  choroid 
coat,  and  retina,  are  perfectly  healthj-.    The  optic 
nerves  in  their  whole  extent,  from  the  globes  back- 
wards, are  shrunk  into  white  cords,  not  larger  than 
a  small  crow-quill.    At  the  point  of  union,  they 
merely  lie  together  without  being  joined,  and  each 
proceeds  to  its  own  side  of  the  l)rain.  Where 
they  sweep  round  the  crura  cerebri,  they  are  gra- 
dually confused  and  lost.    (See  Luwrenca  on  Dis. 
of  the  Eye,  ed.  3,  p.  518.) 

In  some  of  the  instances,  in  which  no  apparent 
alteration  can  be  discovered  in  the  optic  nerve,  the 
late  Mr.  Ware  conjectured  that  a  dilatation  of  the 
anterior  portion  of  the  circulus  arteriosus  of  Willis 
may  be  the  cause  of  the  affection.    The  anterior 
part  of  the  circulus  arteriosus  lies  directly  over, 
crosses,  and  is  in  contact  with,  the  optic  nerves  • 
and  just  in  the  same  way  as  the  anterior  part 
lies  over  the  optic  nerves,  the  posterior  part  lies 
over  the  nervi  motores  oculoruni.    Hence  Mr. 
Ware  attempted  to  refer  the  amaurosis  itself,  and' 
the  paralytic  affection  of  the  eyelids,  and  muscles 
of  the  eyes,  sometimes  attendant  on  the  complaint 
to  a  dilatation  of  the  anterior  and  posterior  branches 
of  the  circulus  arteriosus.  The  frequently  diseased 
slate  of  the  trunk,  or  small  branches  of  the  carotid 
arteries  at  the  side  of  the  sella  turcica,  is  noticed  by 
Ur  Bailhe  m  liis  useful  work  on  xMorbid  Anatomy, 
and  he  says  the  same  sort  of  diseased  structure  is 
also  found  in  the  basilar  artery  and  its  branches, 
(bee  Wares  Chir.  Obs.  on  the  Eye.) 

On  the  authority  of  Ecker,  one  case  is  upon 
record,  where  the  cause  of  amaurosis  depended 
npon  an  aneurism  of  the  central  artery  of  the  retina. 
{I'lncl,  Nnsof/raphie  Philos.  t.  ii.  \).  122.) 

Many  of  the  causes  of  amaurosis  are  of  such  a 
nature  as  to  render  the  disease  totally  incurable. 
Of  this  description  is  fungus  hiomatodes,  in  which 
the  structuro  of  the  retina  and  optic  nerve  is 
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changed  in  a  remarkable  manner,  the  whole  cavity 
of  the  eyeball  becoming  filled  with  a  substance  re- 
sembling medullary  matter,  and  the  optic  nerve 
changed  in  its  form,  colour,  and  structure.  (See 
Wardrop^s  Essays  on  the  Morbid  Anatomy  of  the 
Human  Eye,  vol.  ii.  p.  156,  8vo.  Loud.  1818.) 

Injuries  of  the  supra  orbital  brandies  of  the  fifth 
nerve  have  been  frequently  followed  by  loss  of 
sight,  and  the  experiments  of  Vicq  d'Azyr,  tend  to 
prove  the  reality  of  amaurosis  from  the  cause  in 
question.  Vicq  d'Azyr  exposed  and  lacerated  the 
frontal  and  superciliary  branches  of  the  fifth  pair 
in  various  animals,  and  found  that  the  injury  was 
followed  by  amaurosis.  {Journ.  Compl.  des  Sciences 
Med.  t.  xliv.  p.  201.    Paris,  1832.) 

According  to  Mr.  Wardrop,  it  is  only  when  this 
nerve  is  wounded  or  injured,  and  not  divided,  that 
amaurosis  takes  place  ;  for  the  blindness  may  some- 
times be  cured  by  making  a  complete  division  of  the 
trunk  nearest  its  origin.  {Morbid  Anatomy  of  the 
Human  Eye,  vol.  ii.  p.  ISO.) 

Dr.  Hennen  met  with  one  or  two  cases  of  amau- 
rosis from  wounds  of  the  supra-orbitary  nerve  :  the 
perfect  division  of  the  nerve  produced  at  first  no 
alleviation  of  the  complaint,  but  after  some  time 
the  eye  partially  recovered.  (Principles  of  Mili 
lary  Surgery,  p.  366.) 

Irritation  of  other  portions  of  the  fiftli  nerve 
li-ora  carious  teeth  or  from  tumors  connected  with, 
or  pressing  upon  some  of  its  branches,  has  been 
known  to  produce  amaurosis,  and  in  such  cases 
removal  of  tlie  irritating  cause  has  generally  been 
followed  by  restoration  of  the  sight.  Richter  ac- 
quaints us  with  the  case  of  a  lady,  who  had  been 
blind  for  years,  but  experienced  a  short  recovery 
of  her  sight  on  having  a  tooth  extracted.  (An- 
fanqsqr.  &c.  b.  iii.  kap.  14.) 

A  similar  fact  is  recorded  by  Mr.  Travers,  who 
says,  that  he  has  seen  an  incipient  functional  amau- 
rosis distinctly  arrested  by  the  extraction  of  a 
diseased  tooth,  when  the  delay  of  a  similar  opera- 
tion had  occasioned  gutta  serena  on  the  opposite 
Bide  two  years  before.    (Synopsis,  p.  299.) 

Richter  records  the  following   example.  A 
small  shot  pierced  the  upper  eyelid,  and  lodged 
at  the  upper  part  of  the  right  orbit,  between  the 
eyelid  and  eyeball,  so  that  it  could  be  felt  exter- 
nally.   The  patient  shortly  afterwards  became 
blind  in  the  left  eye  ;  but  recovered  his  sight  after 
the  excision  of  the  shot.    {Anfangsgr.  der  Wun- 
darzn.  band  iii.  p.  439.)  i. 
In  182G,  M.  Magendie  related  to  the  f  rencti 
Academy  of  Sciences  various  facts  exemplifying 
the  remarkable  influence  of  the  fifth  nerves  over 
all  the  senses:  and,  with  respect  to  the  sense  of 
sight,  he  finds  that  the  action  of  the  eyeball  and 
optic  nerve  cease  immediately  they  are  completely 
deprived  of  the  influence  of  those  nerves.  Thus, 
a  state  of  the  eye  is  produced  that  has  the  greatest 
analogy  to  amaurosis.    Indeed,  when  the  filth 
nerves  are  divided  in  an  animal,  it  is  instantly 
bereft  of  sight  on  the  side  on  which  the  nerve  has 
been  cut,  notwithstanding  the  eye  retains  at  the 
moment  all  the  physical  conditions  necessary  for 
vision.    It  is  not  to  be  supposed,  however,  that 
the  fii'lh  nerves  perform  the  function  usually  re- 
ferred to  the  optic  ones.    To  perceive  the  light,  and 
/n  .re  as  Magendie  remarks,  are,  experimentally 
sneakin-,  two  dilltrent  things.    An  .animal,  whose 
M  h  nerves  have  been  divided,  does  not  see,  neither 
it  consQious  of  the  daylight,  or  of  the  strongest 


artificial  light ;  yet  it  decidedly'percclves  the  im- 
pression of  the  rays  of  the  sun,  when  they  fall 
directly  on  the  eye.    Hence,  a  healthy,  sound  con- 
dition of  the  optic  nerve  on  the  one  part,  and  of 
the  fifth  nerve  on  the  other,  is  essential  to  perfect 
vision  ;  and  M.  Magendie  therefore  deems  it  highly 
probable,  that  there  are  two  kinds  of  amaurosis  ; 
one  depending  on  a  particular  afiection  of  the  optic 
nerve,  and  retina  ;  the  other  on  disease  of  the 
fifth  nerve,  and  the  defect  of  its  influence  on  the 
organ  of  vision.    These  reflections  led  him  to  make 
trial  of  a  combination  of  acupuncture  and  galvanism 
for  the  cure  of  certain  cases  of  amaurosis.  _  Thus, 
in  one  case,  having  introduced  one  needle  into  tbe 
frontal  nerve,  and  another  into  the  upper  maxillary 
one,  he  brought  the  needles  into  repeated  contact 
with  the  two  poles  of  a  voltaic  pile.  In  a  fortnight, 
the  patient  had  received  considerable  benefit  from 
the  plan.    Other  facts  are  also  recorded  in  favour 
of  this  treatment.    (See  Journ.  Exper.  de  Physiol. 
t.  vi.  p.  156  et  seq.) 

The  abuse  of  narcotic  poisonous  substances  may 
induce  amaurosis;  as  opium,  hyoscyamus,  bella- 
donna, &c.    Lead  will  do  the  same  thing.  Di- 
latation and  a  fixed  state  of  the  pupil  follow  the 
mere  application  of  some  narcotics  to  the  skin  ; 
a  circumstance  of  which   we  take  advantage 
in  the  treatment  of  several  diseases  of  the  eye  ; 
but  it  does  not  usually  happen  that  belladonna 
and  hyoscyamus,  the  substances  employed  in  this 
way,  produce  any  other  efi"ect  than  a  degree  of 
obscurity  and  dazzling,  such  as  a  great  influx  of 
light  through  a  much  dilated  pupil  might  occa- 
sion.   Taken  internally,  however,  these  and  some 
other  poisons  of  the  same  class,  as  stramonium, 
dulcamara,  white  hellebore,  tobacco,  opium,  &c. 
cause  more  or  less  complete  insensibility  of  the 
retina,  along  with  mydriasis,  or  myosis.  The 
blindness  is  often  a  very  obstinate  symptom,  con- 
tinuing a  long  while  after  disturbance  of  the  intel- 
lectual functions  has  ceased.    (See  Mackenzie  on 
X)is.  o/iAe        p.  1064,  ed.  4.) 

An  amaurosis  is  described  as  produced  by 
certain  vegetable  bitters,  and  by  particular  articles 
of  food.  But  the  reality  of  such  cases  is  doubted 
by  Mr.  Lawrence.    (Op.  cit.  p.  491.) 

Cat-eye  amaurosis  is  a  case  particularly  de- 
scribed by  Beer ;  it  rarely  advances  to  complete 
blindness,  and  occiu-s  chiefly  in  very  old  per- 
sons.  Sometimes,  however,  it  takes  place  m 
voung  subjects,  and  even  in  children.  Beer  al- 
le'res  that  it  is  always  confined  either  to  thin, 
dwindled,  old  gray-headed  subjects,  in  whom  the 
exchange  of  organic  matter  is  carried  on  but  tardily, 
or  else  to  young  subjects,  who  are  unhealthy,  and 
disposed  to  consumption,  hectical  adults,  emaciated 
children,  and  as  a  consequence  of  severe  injuries 
of  the  eye  While  this  amaurosis  is  not  perfectly 
formed,  the  iris  retains  its  mobility,  and  the  pupil 
is  neither  pieternaturally  dilated  '''"''^^f^J: 
but  when  once  the  patient  is  quite  ^'''-f  f 
the  motions  of  the  iris  are  slow,  P^P'l 
larger  than  in  a  healthy  eye  in  an  equal  degree  of 
uTt.  At  the  bottom  of  the  eye  far  behind  the 
pupil  a  concave  pale  gray,  bnght  yf^-'f^^ 
?  riegated  reddish  opacity,  is  developed  By  this 
the  eyesight  is  not  merely  weakened,  but  render  d 
quite^onfnsed,  since  all  objects,  '-^  ^-al'y 
smallish  ones,  appear  to  be  confounded  together 
particularly  when  the  patient  tries  to  inspect  closely 
any  determinate  body.    The  further  the  disease 
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advances,  the  brighter  and  more  visible  is  the 
bottom  of  tlic  eye,  the  paler  is  the  colour  of  the 
iris  (a  tiling  very  conspicuous  in  darked-eyed  per- 
sons) ;  and  when  once  the  amaurosis  is  complete, 
so  that  no  susceptibility  of  the  impression  of  light  is 
left,  then,  upon  an  attentive  examination  of  the  eye, 
one  can  mostly  perceive,  at  the  troubled  deeper 
part  of  the  eye,  a  slender  vascular  plexus,  which 
merely  consists  of  the  ordinary  ramifications  of 
the  central  artery  and  vein.  In  a  half-darkened 
place,  such  an  eye  presents  a  shining  yellowish 
or  reddish  appearance,  but  only  in  certain  posi- 
tions of  the  eyeball  ;  and  in  this  respect,  it  is 
somewhat  similar  to  the  eye  of  a  cat,  whence 
Beer  chooses  to  terra  the  complaint  cat-eye  amau- 
rosis. The  disorder  is  also  not  accompanied  with 
any  other  essential  morbid  appearances,  except  the 
decline  of  vision,  or  complete  blindness.  {LeJire 
von  dai  Aicgenkr.  b.  ii.  p.  496.)  Beer,  in  fig.  1. 
tab.  4.  of  his  second  vol.  has  given,  from  nature, 
an  admirable  representation  of  this  remarkable 
species  of  amaurosis.  The  differences  in  the  ap- 
pearances at  the  bottom  of  the  eye,  in  this  case, 
from  those  presented  in  the  early  stage  of  fungus 
haematodes  of  that  organ,  will  be  best  understood 
by  referring  to  the  article  Fungus  H^matodes, 
On  this  point,  however,  I  may  here  briefly  state, 
that,  in  cat-eye  amaurosis,  there  is  no  projection, 
but,  on  the  contrary,  a  concave  depression  in 
Jhe  axis  of  vision.  Cat-eye  amaurosis  may  be 
known  from  incipient  cataract,  by  the  opacity 
being  more  deeply  situated,  and  having  a  shining 
pearly  lustre.  (See  Journ.  of  Foreign  Med.  vol.  iv. 
p.  168.) 

Beer  observes,  that  the  causes  of  this  species  of 
amaurosis  are  so  obscure,  that  whatever  is  offered 
upon  the  subject  can  be  received  only  as  con- 
jecture. A  suspicion  is  sometimes  entertained,  that 
a  deficiency  of  the  pigmentura  nigrum,  and  of  the 
tapetum  of  the  uvea,  is  concerned  in  the  pro- 
duction of  this  form  of  blindness. 

The  prognosis  cannot  but  be  very  unfavourable  ; 
for,  as  the  surgeon  is  ignorant  of  causes,  he  cannot 
know  what  means  ought  to  be  adopted  for  their 
removal.  It  is  fortunate,  however,  that  this  amau- 
rosis rarely  attains  its  highest  degree,  but  almost 
constantly  remains  in  the  form  of  a  more  or  less 
considerable  amblyopia. 

Just  as  little  is  yet  known  respecting  any  well- 
regulated  mode  of  treatment ;  but  the  disease  may 
sometimes  be  kept  from  getting  worse,  by  the  care- 
ful employment  of  such  general  remedies,  regimen, 
and  diet,  as  are  calculated  to  improve  the  health. 
However,  in  the  most  fortunately  managed  cases, 
Beer  never  knew  a  step  made  towards  the  removal 
of  the  disease.  {Lehrc  von  den  Amenkr.  b.  ii. 
p.  497,  498.) 

Prognosis  of  Amauroshs. 

In  general,  every  amaurotic  weakness  of  sight, 
and  every  completely  formed  amaurosis,  are  at- 
tended with  the  greatest  probability  of  cure,  where 
they  began  suddenly  and  were  quickly  developed. 
(Beer,  Lehre  von  den  Augenkr.  b.  ii.  p.  454 — 4S6.) 
This  observation  perfectly  coincides  with  the  ac- 
count given  by  Schmuckcr,  who  says  that  many  of 
these  suddenly  formed  cases  fell  under  his  notice, 
and  were  more  easy  of  cure  than  when  the  dis- 
order had  come  on  in  a  more  gradmil  way.  (See 
Vrrmisc/Un  Chir.  ScJiri/lon,  b.  ii.)  It  also  agrees 
with  what  Mr.  Travera  has  stated,  namely,  that 


slow  and  steadily  progressive  cases  of  amaurosis 
are  more  to  be  apprehended  in  the  result,  that  is, 
are  less  tractable,  than  either  the  sudden,  or  the 
rapidly  advancing  disease,  supposing  all  to  be 
alike  free  from  unequivocal  signs  of  organic  change. 
(Si/nopsis,  p.  298.) 

Respecting  suddenly  produced  cases,  Mr.  Law- 
rence holds  out  less  encouragement  than  the  pre- 
ceding authorities.  The  prognosis,  he  says,  is 
doubtful,  and  rather  unfavourable  than  otherwise, 
as  to  the  complete  recovery  of  vision,  if  the  af- 
fection, even  in  its  most  recent  state,  should  have 
produced  complete  insensibility  of  the  retina.  He 
thinks  we  should  speak  doubtfully  of  the  result  in 
the  case  of  complete  insensibility  to  strong  light, 
even  if  it  had  only  lasted  twenty-four  hours.  He 
considers  it  difficult  to  say  in  what  number  of 
days,  or  weeks,  we  should  give  up  all  hopes  of  re- 
covery. In  the  supposed  case  of  total  insensi- 
bility, or  even  of  a  near  approximation  to  it,  there 
would  be  more  ground  for  apprehension  than 
hope,  at  the  end  of  a  week,  though  sight  is  some- 
times restored  under  these  circumstances ;  but  the 
lapse  of  a  few  weeks,  without  improvement,  makes 
the  case  hopeless. 

If  amaurosis  be  partial,  and  the  case  seen  early, 
Mr.  Lawrence  says  a  complete  cure  may  be  ex- 
pected. He  thinks  favourably  of  the  event  when 
amaurosis  takes  place  in  conjunction  with  chronic 
internal  inflammation,  or  when  it  is  evidently 
caused  by  active  congestion  in  the  head  or  eye  ; 
for  that  can  be  removed  by  suitable  treatment.  A 
similar  judgment  is  delivered  by  Mr.  Middle- 
more  :  when  the  case  is  recent,  takes  place  in 
young  persons,  and  is  evidently  produced  by  vas- 
cular plethora,  he  says  the  prognosis  is  favourable, 
because  the  remaining  degree  of  vision  proves 
that  no  important  structural  change  has  yet  oc- 
curred, and  the  plethoric  state  of  the  system  can 
be  removed.  (See  R.  Middlemore  on  Dis.  of  iJie 
Eye,  vol.  ii.  p.  273.) 

_  Dr.  Mackenzie  says,  that  "  there  is  scarcely  any 
disease  in  which  the  prognosis  is,  on  the  whole,  so 
unfavourable  as  in  amaurosis.  It  is  only  when 
the  disease  is  not  yet  complicated  with  any  mate- 
rial disorganisation,  that  amaurosis  yields  to  trea^ 
ment.  But  in  the  cases  which  do  yield,  the 
degree  of  the  disease  is  not  always  slight,  but 
often  serious,  and  the  attack  is  not  always  recent 
but  often  of  considerable  standing.  It  is  chiefly  in 
cases  of  an  inflammatory  or  congestive  nature  that 
the  disease  is  overcome.  (On  Dis.  of  the  Eve.  ed  4 
p.  1030.)  ^  »    •  > 

When  one  eye  has  been  completely  bereft  o£ 
sight  by  amaurosis,  and  the  surgeon  can  find  outs 
little  or  no  cause  for  the  infirmitj',  there  is  strong 
reason  for  apprehending  that  the  other  eye  will, 
sooner  or  later,  become  blind.  To  this  fact  the 
exceptions  are  rare. 

According  to  Beer,  the  idea  entertained  by 
some  writers  is  not  built  upon  e.xperience,  that 
amaurotic  patients,  in  whom  the  iris  is  still  move- 
able, and  the  pupil  not  much  dilated,  are  more 
easily  and  frequently  cured  than  others  in  whom 
the  ins  IS  perfectly  motionless  and  the  pupil  ex- 
ceedingly dilated.  For  sometimes,  during  the 
treatment,  or  even  spontaneously,  the  iris,  after 
being  quite  immoveable,  recovers  its  powers  of 
motion,  yet  the  patient  may  not,  at  the  s.-ime  time, 
regain  the  slightest  degree  of  vision  ;  and,  on  the 
othor  hand,  many  cases  of  perfect  amaurosis  are 
I)  4 
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cured  witliout  tlie  iris  recovering  any  of  its  mo- 
bility, and  the  pupil  remains  dilated  during  the 
remainder  of  the  patient's  life.  {Lehre  von  den 
Augenkr.  b.  ii.  p.  458.)  Richter  also  states  that 
an  amaurosis  may  be  cured  which  is  attended 
with  a  pupil  extraordinarily  dilated  and  entirely 
motionless  ;  and  sometimes  the  disorder  proves  in- 
curable, notwithstanding  the  pupil  is  of  its  proper 
size  and  capable  of  motion.  The  pupil  sometimes 
recovers  its  moveableness,  in  the  course  of  the 
treatment,  although  nothing  succeeds  in  restoring 
the  eyesight.  {Anfangsr.  der  Wundarzn.  b.  iii. 
p.  424,  8vo.  Gott.  1795.)  However,  the  continu- 
ance of  the  perfect  mobility  of  the  pupil  is  set 
down  by  Mr.  Middleraore  as  a  favourable  symp- 
tom ;  but  he  would  not  pronounce  a  case  hopeless 
in  which  its  mobility  is  entirely  lost.  (See  J\Iid- 
dleniore  on  Dis.  of  the  Eye,  vol.  ii.  p.  262.) 

In  some  rare  instances,  amaurotic  blindness  has 
been  cured  by  some  apparently  accidental,  or  in- 
deed morbid  effect,  without  any  assistance  from 
art  ;  by  liemorrhage  from  the  nose,  an  intermit- 
tent fever,  a  blow  on  the  head,  &c.  Beer  oper- 
ated successfully  upon  both  eyes  of  a  patient  with 
cataracts,  which  had  been  previously  depressed  too 
far  against  the  retina,  so  that  their  pressure  gave 
rise  to  amaurosis,  which,  after  continuing  eight 
years,  was  suddenly  removed  by  the  patient's  ac- 
cidentally falling  out  of  bed,  and  pitching  upon  the 
top  of  his  head.  {Lehre  von  den  Augenkr.  b.  ii. 
p.  450.) 

The  following  observations,  made  by  Beer  re- 
specting the  prognosis,  cannot  fail  to  prove  inter- 
esting. There  is  a  species  of  amaurosis  which 
gradually  diminishes  of  itself  ;  for  instance,  that 
which  arises  from  hard  drinking,  or  the  effect  of 
narcotic  poisons,  belladonna, opium,  hyoscyaraus,  &c. 

Sometimes  imperfect  amaurosis  goes  away  with- 
out any  assistance  from  art,  in  consequence  of  the 
accession  of  some  other  disease,  as  an  eruption,  a 
discharge  of  matter  from  the  ear,  bleeding  from 
piles,  return  of  the  menses,  &c. 

In  most  cases,  when  the  surgeon  is  so  fortunate 
as  to  cure  amaurosis,  there  still  continues,  for  life, 
a  considerable  degree  of  amblyopia,  more  especially 
if  the  amaurosis  has  been  complete. 

Sometimes  by  successful  treatment,  vision  is  in 
a  great  measure,  or  even  entirely,  restored  in  one 
eye,  yet  the  other  remains  completely  blind  ;  or 
one  eye  sees  again  much  sooner  than  its  fellow, 
although  they  were  both  affected  together  with  an 
equal  degree  of  blindness. 

It  often  happens  that,  tliough  a  material  degree 
of  vision  returns  in  the  course  of  the  treatment, 
the  faculty  is  restricted  to  a  circumscribed  point 
of  the  retina,  so  that  the  patient  is  enabled  to 
see  objects  plainly  only  when  they  are  held  in  a 
particular  direction  before  him  ;  while,  in  other 
directions,  they  are  either  quite  invisible,  or  very 
indistinct.  {Beer,  Lchrc,  von  den  Augenhr.  b.  ii. 
p.  459,  460.) 

Amaurosis,  following  an  injury  of  the  supra- 
orbitary  nerve,  ordinarily  resists  every  endeavour 
made  to  relieve  it,  and  this  whether  it  come  on 
directly  after  the  blow,  or  some  weeks  subse- 
quently to  the  healing  of  the  wo\md  of  the  eye- 
brow •  but  it  is  not  alwaj's  incurable.  One  cure 
is  recorded  by  Valsalva.  (Dissert.  2,  §  11.)  Ad- 
ditional instances  are  reported  by  Hey  {Med.  Obs. 
and  }m,.  vol.  v.);  by  Larrey  {Mem.  de  Chii:  Mi/!- 
taire,  t.  iv.  p.  181.) 
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Mr,  Hennen  and  Mr.  Wardrop  Loth  mention 
instances  in  which  complete  division  of  the  trunk 
of  the  nerve  on  the  side  nearest  to  its  origin  has 
been  followed,  in  some  cases,  by  complete  cure,  and 
in  others  by  a  partial  restoration  of  the  sight. 

Perfect,  inveterate  amaurosis,  attended  with  or- 
ganic injury  of  the  substance  constituting  the  im- 
mediate organ  of  sight,  says  Scarpa,  is  a  disease 
absolutely  incurable.  Imperfeet,  recent  amaurosis, 
particularly  that  which  is  periodical,  is  usually 
curable ;  for  it  is  mostly  dependent  upon  causes 
which,  though  they  affect  the  immediate  organ  of 
sight,  are  capable  of  being  dispersed,  without 
leaving  any  vestige  of  impaired  organisation  in  the 
optic  nerve  or  retina. 

When  amaurosis  has  prevailed  several  years  in 
persons  of  advanced  age,  whose  e3-esight  has  been 
v/eak  from  their  youth  ;  when  it  has  come  on 
slowlj',  at  first  with  a  morbid  irritability  of  the 
retina,  and  then  with  a  gradual  diminution  of 
sense  in  this  part,  till  total  blindness  was  the  con- 
sequence ;  when  the  pupil  is  motionless,  not  circu- 
lar, and  not  much  dilated;  when  it  is  widened  in 
such  a  degree  that  the  iris  seems  as  if  it  were 
wanting,  and  the  margin  of  this  opening  is  irregu- 
lar and^  jagged  ;  and  when  the  bottom  of  the  eye, 
independently  of  any  opacity  of  the  crystalline  lens, 
presents  an  unusual  paleness,  like  that  of  horn, 
sometimes  partaking  of  green,  and  reflected  from 
the  thickened  retina,  the  disease  may  be  generally 
set  down  as  incurable.  Kieser  joins  Scarpa  in 
representing  this  alteration  as  an  unfavourable 
omen,  adding,  that  it  only  takes  place  in  examples 
of  long  standing,  and  that,  when  it  is  considerable, 
the  disease  is  incurable.  Langenbeck  differs,  how- 
ever, from  both  these  authors,  and  particularly 
from  Kieser,  assuring  us,  not  only  that  he  has 
often  seen  this  discoloration  of  the  bottom  of  the 
eye  in  the  early  stage  of  amaurosis,  but  seen 
patients  in  this  state  soon  cured.  The  cases  which 
he  has  published,  in  proof  of  this  statement,  I  have 
read  with  care,  and  find  them  completely  satisfac- 
tory. Langenbeck  agrees  with  other  writers  in 
imputing  the  appearance  to  a  morbid  change  of 
the  retina,  and  the  treatment  which  he  prescribes 
consists  in  the  internal  exhibition  of  the  o.xyrau- 
riate  of  mercury  in  small  doses,  and  friction  with 
mercurial  ointment  on  the  eyebrow  and  temple. 
(See  Langenheclcs  Neuo  Bihl.  fur  die  Chirurgie, 
b.  i.  p.  64—69,  &c.    Gottingen,  1815.) 

Cases,  attended  with  pain  all  over  the  head,  and 
a  continual  sensation  of  tightness  in  the  eyeball  ; 
or  preceded  by  a  violent,  protracted  excitement  of 
the  nervous  system,  and  then  by  general  debility, 
and  languor  of  the  constitution,  as  after  masturba- 
tion, premature  venery,  and  hard  drinking  ;  or 
connected  with  epileptic  fits,  or  frequent  spasmodic 
hemicrania  ;  or  which  are  the  consequence  of  vio- 
lent, long-continued,  internal  ophthalmia,  may  be 
set  down  as  incurable.  Nor  can  any  cure  be  ex- 
pected, when  amaurosis  proceeds  from  a  direct 
blow  on,  or  violent  concussion  of  the  eye  ;  foreign 
bodies  in  the  eyeball,  or  exostoses  about  the 
orbit ;  or  when  it  is  conjoined  with  a  manifest 
change  in  the  figure  and  dimensions  of  the  eyeball. 
The  same  judgment  is  applicable  to  complete 
amaurosis  from  long  exposure  of  the  eye  to  vivid 
light,  or  to  causes  which  have  been  protracted  m 
their  injurious  effects  upon  the  retina.  (Sec  R. 
Middlcmore,  vol.  ii.  p.  274.) 

Recent,  sudden  cases,  in  which  the  pupil  is  not 


excessively  dilated,  and  its  circle  remnins  rcgulav, 
while  the  bottom  of  the  eye  is  of  a  deep  black 
colour  ;  cases  unaccompanied  with  any  acute  con- 
tinual pain  in  the  head  and  eyebrow,  or  any  sense 
of  constriction  in  the  globe  of  the  eye  itself; 
cases  which  originate  from  violent  anger,  deep 
sorrow,  fright,  gastric  disorder,  general  plethora, 
or  the  same  partial  affection  of  the  head,  suppres- 
sion of  the  menses,  habitnal  bleedings  from  the 
iiose,  piles,  &c.,  great  loss  of  blood,  nervous  debi- 
lit}',  not  too  inveterate,  and  in  young  subjects, 
are  generally  curable.    Amaurosis  is  also  mostly 
Remediable,  when  produced  by  convulsions  or  the 
efforts  of  difficult  parturition;   when  it  arises 
during  the  course,  or  towards  the  termination  of 
acute  or  intermittent  fevers;  and  when  it  is  pe- 
riodical., (Scarpa,  Osservazioni  sulle  Malattie  degli 
cap,  20.  Venez.  1802.)    If  amaurosis  take 
place  from  the  free  administration  of  merciir}',  from 
protracted  suckling,  from  profuse  diarrhoea,  or  from 
a  state  of  general  debility,  induced  by  other  causes, 
the  prognosis  must  depend  upon  our  capacity  to 
remove  tlie  debilitated  state  of  the  constitution,  or 
its  causes.    In  some  cases,  this  is  easy;  in  others, 
impossible.    (See  R.  Middlemore,  op.  cit.  vol.  ii. 
p.  273.)  ^ 

According  to  Mr.  Travers,  it  is  rather  the  de- 
gree than  the  nature  and  origin  of  the  symptom- 
atic functional   amaurosis  that  should  in  most 
•cases  influence  our  prognosis;  yet  the  latter  cir- 
cumstances, it  is  equally  clear,  afford  more  or  less 
encouragement,  in  proportion  as  the  pre-existing 
states  of  disease  ordinarily  admit  of  relief,  or  not° 
Thus,  says  he,  the  amaurosis  from  gastric  diseases, 
from  plethora,  from  irritation,  are  all  of  them  re- 
hevnble,  and,  if  treated  at  an  early  period,  reme- 
diable.   Whereas  paralysis,  the  sequel  of  fever, 
or  of  epilepsy,  or  severe  constitutional  diseases, 
whether  acute  or  chronic,  or  depending  upon  ha- 
bitual cerebral  congestions  combined  with  organic 
visceral  disease,  or  induced  bv  the  operation  of 
noxious  agents  on  the  system,"is  a  hopeless  form 
of  the  malady.    {Synopsis,  p.  29e.)    I  may  re- 
mark, however,  that  various  examples  of  recovery 
from  amaurosis  induced  by  fevers  have  fallen 
under  my  own  notice. 

In  general,  when  the  treatment  proves  success- 
ful, the  return  of  vision  is  accompanied  with  a  re- 
.  gression  of  the  same  characteristic  effects  which 
were  disclosed  in  the  gradual  advance  of  the  dis- 
order, viz.  appearances  as  if  there  were  before  the 
eyes  flashes  of  liglit,  a  cobweb,  network,  mist,  or 
flaky  substances.  {Bee,;  Lelire  von  den  Auqenkr. 
b.  11.  p.  4 CO.    Wien.  If;i7.) 

Upon  the  comm^hcement  of  the  cure,  there  is 
■  nlso  a  return  of  the  obliquity  of  sight ;  one  of  the 
most  constant  symptoms  of  imperfect  amaurosis. 
This  is  a  circumstance  which  Hey  took  particular 
notice  of:  he  says,  that  it  was  most  remarkable 
in  these  persons  who  had  totally  lost  the  sight  in 
either  eye  ;  for  in  them  the  most  obli(|uo  rays  of 
liglit  seemed  to  make  the  first  perceptible  impres- 
sion upon  the  retina  ;  and,  in  proportion  as  that 
nervous  coat  regained  its  sensiliility,  the  sight  be- 
came more  direct  and  natural.  (See  Med.  Ohs. 
md  Inq.  vol.  V.) 

Treatment  op  Amaurosls. 

When  amaurosis  is  to  be  fundamentally  cured 
not  upon  empirical,  but  scientific  principles,  all  the' 
causes  of  the  disorder  must  be  ascertained,  and,  if 
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possible,  removed,  as  in  the'  treatment  of  every 
other  complaint.  How  often,  however,  it  is  im- 
possible to  accomplish  either  the  one  or  the  other 
of  these  objects,  must  be  clear  enough  from  the 
preceding  observations.  Amaurosis  is  sometimes 
merely  a  s^iptom  of  another  disease,  and  then 
attention  must  be  directed  to  the  primary  malady, 
as  illustrated  in  apoplexy,  hydrocephalus,  depressed 
fractures  of  the  skull,  and  disorder  of  the  intestinal 
or  uterine  functions. 

If  no  particular  circumstance  can  be  assigned 
as  the  cause  of  amaurosis,  the  surgeon  should  act 
with  great  caution,  and  constantly  bear  in  his 
mind,  first,  the  constitution,  sex,  and  age  of  the 
patient ;  secondly,  his  ordinary  employments,  and 
general  mode  of  living ;  and  thirdly,  the  principal 
morbid  appearances  under  which  the  disease  ori- 
ginated and  was  developed.  {Beer,  Leh-e  von  den 
Augenh:  b.  ii.  p.  462.) 

In  that  species  of  amaurosis  which  arises  from 
causes  inducing  the  disease,  by  me.ms  of  a  preter- 
natural fulness  and  dilatation  of  the  blood-vessels 
of  the  brain,  or  eye,  the  indication  is  to  lessen  the 
quantity  of  blood  and  general  plethora,  and  deter- 
mination of  blood  to  the  head  and  organ  affected. 
For  this  purpose  the  patient  may  be  bled  in  the 
arm  or  temporal  arteiy.    The  evacuation  is  to  be 
repeated  as  often  as  seems  necessary,  and  it  will  be 
better  to  begin  with  taking  away  from  sixteen  to 
twenty  ounces.    The  efficacy  of  bleeding,  in  the 
cure  of  particular  cases,  is  strikingly  exemplified  by 
numerous  well-authenticated  observations.  Richter 
informs  us  of  a  woman  who,  on  leaving  off  having 
ciiildren,  lost  her  sight;  but  rec(vered  it  again  by 
being  only  once  bled  in  the  foot.    A  spontaneous 
hemorrhage  from  the  nose  also  cured  a  young 
woman  who  had  been  blind  for  several  weeks. 
{Anfangsgr.  der  Wundarxn.  b.  iii.  p.  442.) 

That  bleeding  is  sometimes  hurtfully  and  wrong- 
fully practised  in  amaurotic  cases,  is  a  fact  which 
admits  of  no  doubt.    Mr.  Travers  particularly  refers 
to  one  description  of  cases  where  the  lancet  does 
harm:  these  are  cases  of  undue  determination  of 
blood  to  the  organ,  which  are  especially  common 
after  deep-seated  chronic  inflammation  or  distress 
from  over-excitement,  by  which  its  vessels  have  ' 
lost  their  tone ;  an  effect  decidedly  increased  by 
depletion.    In  one  interesting  case  of  this  kind  a 
gradual,  but  perfect,  recovery  followed  a  regulated 
diet,  and  a  course  of  the  blue  pill,  with  saline 
aperients.    {Synopsis,  p.  159.)    AH  cases  of  direct 
debility  and  proper  paralysis  of  the  retina  (says 
Mr.  Travers)  are  aggravated  by  loss  of  blood,  and 
liie  great  prevailing  mistake  in  the  treatment  of 
amaurosis  is  the  indiscriminate  detraction  of  blood 
{Synopsis,  p.  303.) 

When,  in  addition  to  general  bleeding,  topical 
IS  also  necessary,  leeches  may  be  applied  to  the 
t<!mples,  or  cupping  glasses  to  the  back  of  the 
neck,  or  temples.  Besides  bleeding,  purgatives 
blisters,  bathing  the  feet  in  warm  wa  er^  low  di  l 
repose  of  the  organs,  &c.  are  proper. 

In  some  cases  the  foregoing  means  fail  in  pro- 
ducing the  desired  benefit,  even  when  followed  up, 
as  far  as  the  pulse  and  strength  will  allow.  IJei-o 
the  continuance  of  the  disease  may  depend,  either 
ipnn  the  stoppage  of  some  wonted  evacuation  of 
"10(1(1,  or  else  up(m  some  other  cause  of  the  first 
class.  In  the  first  of  these  cases  (savs  Richter) 
experience  proves  that  the  disease  will  sometimes 
not  give  way  before  the  accustomed  discharge  is 
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re-established.  A  woman,  who  (as  this  author  ac- 
quaints us)  had  lost  her  sight,  in  consequence  of  a 
sudden  suppression  of  the  menses,  did  not  recover 
it  again  till  three  months  after  the  return  of  the 
menstrual  discharge,  not\vithstandin{K(the  trial  of 
every  sort  of  evacuation.  He  also  tells  us  of  an- 
other woman,  who  had  been  blind  half  a  year,  and 
did  not  menstruate,  and  to  whose  external  parts  of 
generation  leeches  were  several  times  applied.  As 
often  as  the  leeches  were  put  on  (says  Richter) 
the  menses  in  part  recommenced ;  and,  as  long  as 
they  made  their  appearance,  which  was  seldom 
above  two  hours,  the  woman  always  enjoyed  a 
degree  of  vision.  {Anfangsgr.  der  Wimdarxn.  b.  iii. 

p.  443.)  .  . 

For  the  amaurosis  arising  from  suppression  ol 
the  menses,  Scarpa  recommends  leeches  to  the 
pudenda,  bathing  the  feet  in  warm  water,  and 
afterwards  exhibiting  an  emetic,  and  laxative  pills, 
made  of  rhubarb  and  tartrate  of  antimony,  com- 
bined with  gummy  and  saponaceous  substances. 
If  these  means  fail  in  establishing  the  menstrual 
discharge,  ho  says  great  confidence  may  be  placed 
in  a  stream  of  electricity,  conducted  from  the  loins 
across  the  pelvis,  in  every  direction,  and  thence 
repeatedly  to  the  thighs  and  feet. 

For  the  amaurosis  proceeding  from  the  stoppage 
of  habitual  bleeding  from  piles,  Scarpa  recommends 
leeches  and  fomentations  to  the  hemorrhoidal  vems, 
then  an  emetic,  and  afterwai-ds  the  same  opening 
pills.    {Ossermzioni  sulle  prmcipali  Malattie  degli 
Occld,  cap.  19.)  ^ 
The  principle  on  which  Mr.  Lawrence  directs 
the  treatment,  is  that  of  putting  a  stop  to  vascular 
excitement,  with  the  view  of  preventmg  the  per- 
manent injury  of  altered  structure  and  impaured 
function  of  the  retina.    Hence  he  is  a  zealous  ad- 
vocate for  the  antiphlogistic  treatment  in  the  early 
stage  of  amaurosis.    "But,"  says  he    "if  this 
treatment  be  not  found  to  remove  the  change 
which  has  been  produced  in  the  retina,  we  must 
have  recourse  to  mercury,  which  appears  to  be  as 
decidedly  beneficial  in  these  cases  as  in  iritis 
or  general  internal  inflammation.    The  remark 
which  I  made  respecting  the  use  of  mercury  m 
those  affections,  applies  also  to  the  present  case, 
namely,  that  its  good  effect  mainly  depends  upon 
the  promptitude  with  which  it  is  employed,  ihe 
alterative  form  is  insufficient ;  we  give  it  with  the 
view  of  aiTesting  inflammation  in  the  structure, 
which  is  the  very  seat  of  vision  ;  that  structure  is 
easily  changed  by  the  inflammatory  process ;  our 
only  remedy  is  to  push  the  mercury  m  a  decidei 
manner,  and  if  we  do  so,  we  shall  put  a  stop  to 
the  affection."    When  the  amaurotic  affection  de- 
pends on  vascular  plenitude  of  the  retina,  and  that 
peculiar  action  of  its  capillary  system_  of  vessels 
which  is  disposed  to  bring  on  organic  changes, 
Mr.  Middlemore  is  also  an  advocate  for  mercury, 
which,  for  the  purpose  of  stopping  such  action  and 
producing  an  absorption  of  effused  or  deposited 
matter,  he  directs  to  be  employed  freely,  so  as  to 
affect  the  mouth.    But,  ho  observes,  if  the  amau- 
rotic symptoms  are  not  at  all  relieved  when  the 
cunis  have  become  sore,  its  use  is  not  to  be  conti- 
nued •  on  the  contrary,  if  any  improvement  occur, 
the  constitution  should  be  kept  under  the  influence 
nf  mercury  by  the  administration  of  two  grams  of 
the  submirhvte  with  a  small  quantity  of  opium,  once 
or  twice  a  day.  .  (^l  ^^"'f  «'r;;i!!.::^!:f:i'-£l'!.' 


cury,  if  no  amendment  take  place  directly  the  gums 
are  sore,  he  advises  the  patient  to  be  kept  at  least 
two  or  three  weeks  well  imder  the  influence  of  tlie 
medicine  ;  for,  unless  this  be  done,  it  has  not  had  a 
fair  trial.    When  the  antiphlogistic  treatment,  and 
a  fair  trial  of  mercury  have  failed,  Mr.  Lawrence 
contents  himself  with  recommending  such  manage- 
ment as  is  most  conducive  to  general  health  ;  as  a 
residence  and  frequent  exercise  in  a  pure  air ; 
plain  nutritious  diet ;  mild  aperients,  with  the  occa- 
sional use  of  an  active  purgative ;  and  repose  of 
the  affected  organ.    He  mentions  also  a  trial  of 
a  seton,  or  repeated  blisters  behind  the  ears,  or  at 
the  side  or  back  of  the  neck.    As  already  stated, 
however,  he  does  not  wish  it  to  be  supposed  that 
all  amaurotic  patients  require  to  be  bled  and  sali- 
vated.   Amaurosis,  he  says,  often  comes  on  in  a 
slow  and  very  insidious  manner  in  persons  of  en- 
feebled constitution  ;  the  organ  suffers  from  ha- 
bitual excessive  exertion  at  the  same  time  that  the 
general  powers  are  depressed  by  residence  in  con- 
fined dwellings,  bad  air,  sedentary  occupations, 
unwholesome  diet,  costiveness,  and  the  other  inju- 
rious influences  of  such  causes.    If  we  should  see 
a  thin,  pallid,  and  feeble  woman,  who  had  destroyed 
her  health  by  close  confinement  to  needle-work, 
and  whose  eyes  were  beginning  to  fail,  the  same 
active  measures  would  by  no  means  be  admissible. 
We  should  empty  the  alimentary  canal,  perhaps 
take  a  little  blood  by  cupping,  or  by  leeches  to  the 
temples,  and  then  use  mercury  in  the  alterative 
form,  together  with  mild  aperients.    A  few  grams 
of  Plummer's  pill  may  be  given  every  night,  or 
every  second  night,  and  the  bowels  may  be  kept 
open  with  electuary,  castor  oil,  or  rhubarb  and 
magnesia,  taken  occasionally.    The  blue  pill  may 
be  taken  in  combination  with  aloes  or  colocynth. 
It  may  be  necessary,  says  Mr.  Lawrence,  to  per- 
severe with  the  mercury,  slowly  increasing  the 
dose  until  a  slight  influence  is  visible  m  the  mouth. 
A  nutritious  but  temperate  diet,  good  au-  and  ex- 
ercise, and  repose  of  the  afl'ected  organ,  are  im- 
portant auxiliaries,  and  a  succession  of  moderate 
sized  blisters  may  be  advantageously  combined 
with  these  means.    Thus,  observes  Mr.  Lawrence, 
the  same  principles  regulate  our  treatment  ;  but  it 
is  modified  in  degree,  according  to  the  violence  ot 
the  svTiiptoms,  and  the  patient's  strength.    In  the 
latter  description  of  cases,  after  mild  antiphlogistic 
means  and  clearing  the  alimentarj-  canal,  lie 
admits  that  it  may  be  expedient  to  combme  tonics 
with  aperients,  or  rhubarb  with  bark,  calumba,  or 
cascarilla  ;  and  to  allow  a  little  porter  and  wine. 

One  case  of  temporary  palsy  of  the  retina  from 
over-excitement,mentioncd  by  Mr.  Travers,  yielded 
to  blistering  the  forehead,  and  a  gentle  salivation 
excited  by  calomel  joined  with  opium.  {Synopsis, 
p  164.)  Another  case,  brought  on  by  tlie  use  ot 
telescopes  and  sextants,  gave  way  to  a  copious 
bleeding,  brisk  purging  with  jalap  and  calome , 
blisters  to  the  temples,  and  a  course  of  mercury. 

(Op.  cit.  p.  166.)  .  .    ,  r 

When  the  disease  does  not  originate  from  the 
stoppage  of  any  natural  or  habitual  discharge  of 
Mood  and  does  not  yield  to  the  evacuating  plan, 
Kiciter  thinks  the  surgeon  justified  in  concluding 
hat  the  paternaturally  dilated  vessels  ha^^  o 
regained  their  proper  tone  and  diameter  and  that 
toxical  corroborant  remedies  l\»rt.c"larly  old 
water,  ought  to  be  employed.    In  this  kind  of 
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the  whole  head  with  cold  water,  especially  the  part 
about  the  eyes;  a  method,  he  says,  which  may 
often  be  practised,  after  evacuations,  with  singular 
aud  remarkable  efficacy. 

When  amaurosis  follows  the  healing  of  old 
sores,  Beer  recommends  the  formation  of  them 
again,  by  applying  to  the  cicatrix  strong  mustard 
cataplasms,  and  the  muriate  of  soda ;  and,  if  the 
new  ulcers  cannot  be  made  to  discharge  properly, 
he  recommends  issues  on  the  legs  or  thighs.  These 
plans  are  to  be  aided  by  such  medicines  as  act 
specifically  upon  the  skin,  like  antimouials,  espe- 
cially the  sulphur  auratum  antimonii.  Beer  also 
speaks  favourably  of  sulphur  baths;  and,  in  cases 
complicated  with  debility,  administers  tonics.  (See 
Lehre  von  den  Aiigenkr.  b.  ii.  p.  556 — 563.)  When 
amaurosis  lias  followed  the  sudden  Jiealing  of  ulcers, 
or  the  disappearance  of  an  erupiion,  or  the  sup- 
pression of  some  customary  evacuation,  Mr.  Mid- 
dlemore  is  an  advocate  for  counter  irritation  hy 
means  of  a  seton  or  issue.  (On  Bis.  of  llie  Eye, 
vol.  ii.  p.  279.) 

In  the  incomplete  amatcrosis  from  general  nervous 
debility,  copious  hemorrhage,  convulsions,  and  long- 
continued  intense  study,  especially  by  candlelight, 
Scarpa  advocates  the  following  plan  of  treatment. 
When  the  complaint  is  recent,  in  a  young  subject, 
the  alimentary  canal  is  to  be  emptied  with  small 
repeated  doses  of  rhubarb,  after  which  tonic 
cordial  remedies  are  to  be  given.  At  the  same 
time,  the  patient  is  to  abstain  from  everything 
that  has  a  tendency  to  weaken  the  nervous  sys- 
tem, and,  consequently,  the  eyesight.  After 
emptying  the  stomach  and  bowels,  it  is  proper  to 
prescribe  the  decoction  of  bark  with  valerian,  or 
the  infusion  of  quassia  with  the  addition  of  a  few 
drops  of  sulphuric  sether  to  each  dose,  with  nou- 
rishing, easily  digestible  food.  The  aromatic 
spirituous  vapours  (mentioned  in  the  article  Oph- 
thaljiia)  may  then  be  topically  applied;  or,  if  these 
prcve  ineffectual,  the  vapour  of  liquor  ammonise. 
The  patient  must  take  exercise  on  foot,  horseback, 
or  in  a  carriage,  in  a  wholesome  dry  air,  in  warm 
weather,  and  avail  himself  of  sea-bathing.  He 
must  avoid  ail  thoughts  of  care,  and  refrain  from 
fixing  his  eyes  on  minute  shining  objects.  The 
impression  of  vivid  light  on  the  retina  is  to  be 
moderated  by  means  of  llat  green  glasses.  (Saggio 
di  Osscrvaz.  cap.  19.) 

Mr.^  Travers  remarks,  that  the  amaurosis  from 
depletion  is  som.etimes  mistaken  for  the  opposite 
case,  viz.  that  from  plethoric  congestion:  this  is 
owing  to  the  coincidence  of  a  dilated  and  immove- 
able pupil,  muscc-e,  and  a  deep-seated  pain  in  the 
head,  with  occasional  vertigo,  and  its  frequent 
occurrence  in  a  cnrpuloiit  habit.  By  a  cautious 
use  of  touics  (says  Mr.  Travers)  it  is  relieved;  by 
whatever  lowers,  or  stimulates,  whether  diet  or 
medicine,  it  is  decidedly  aggravated.  In  this  fonn 
of  amaurosis,  vision  is  further  enfeebled  by  the 
loss  of  as  much  blood  as  flows  from  two  or  three 
leech  bites.    (Synopsis,  <^c.  p.  160.) 

When  the  weakness  is  confined  to  the  eye, 
Richter  thinks  corroborant  applications  alone  ne- 
cessary. Bathing  the  eye  with  cold  water,  says 
he,  is  one  of  the  most  powerful  means  of  strengtli- 
ening  the  eye.  The  patient  should  dip  in  cold 
Water  a  compress,  doul)led  into  eight  folds,  and 
sufficiently  large  to  cover  the  whole  face  and  fore- 
head, and  this  he  should  keep  applied  as  long  as 
it  continues  cold.    Or  else  he  should  frequently 


AMAUROSIS.  43 

apply  cold  water  to  his  ej'es  and  face  with  his 
hand,  on  a  piece  of  rag. 

The  eye  may  also  be  strengthened  by  repeatedly 
applying  blisters  of  a  semi-lunar  shape  above  the 
e)'ebrows,  just  long  enough  to  excite  redness. 
Richter  likewise  speaks  favourably  of  rubbing  the 
upper  eyelid,  several  times  a  day,  with  a  mixture 
of  the  tinctura  lyttte  and  spiritus  serpilli.  (An- 
fansgr.  der  Wundarz.  b.  iii.  p.  452.) 

Here  the  endermic  application  of  strychnia  de- 
serves to  be  remembered. 

In  the  amaurosis  suddenly  formed  by  exposure  to 
vivid  light  or  lightning,  we  may  clear  out  the  ali- 
mentary canal  with  an  active  dose  of  calomel  and 
jalap.  Blisters  may  then  be  applied  above  the 
eyebrows-;  and  if  these  fail,  electricity,  or  the  ex- 
ternal use  of  strychnia,  may  be  tried.  (See  Mid- 
dlemore  on  Dis.  of  the  Eye,  vol.  ii.) 

The  employment  of  electricity  in  amaurosis  was 
advocated  by  Mr.  Hey,  and  also  by  Mr.  Ware, 
and  there  seems  to  be  sufficient  ground  for  believ- 
ing that  in  some  cases  it  has  proved  highly  service- 
able. Mr.  Ware  thought  it  likely  to  be  especially 
useful  in  the  amaurosis  from  the  effect  of  light- 
ning. 

Magendie  says  that  he  has  seen  great  benefit  re- 
sulting from  its  use,  and  in  some  cases  of  incomplete 
amaurosis  that  it  produced  a  perfect  cure. 

The  method  employed  by  him  was  that  of  gal- 
vano  puncture.  He  inserted  needles  into  the 
frontal  and  superior  maxillary  nerves,  and  then 
passed  a  galvanic  current  along  them. 

Mr.  Lawrence  on  the  other  hand  considers  the 
indiscriminate  use  of  electricity  both  ineligible  and 
unsafe,  and  especially  dangerous  whenever  conges- 
tion exists  in  the  head,  or  active  determination  in 
the  eye.  He  thinks  it  should  only  be  used  as  an 
empirical  remedy,  after  other  measures  have  failed 
(Ed.  3,  p.  559.) 

Dr.  Mackenzie,  too,  says  that  "electricity,  gal- 
vanism, and  electro-magnetism  are  likely  to  be 
useful  only  in  cases  of  a  torpid  character,  and  free 
from  excitement,  and  that  they  would  be  hazardous 
if  inflammation  were  present,  or  if  they  excited 
pain.      {On  Dis.  of  the  Eye,  ed.  4,  p.  1034.) 

In  amaurosis  from  the  gradual  effect  of  any  ex- 
posure of  the  eye  to  vivid  light,  or  of  hard  study  by 
light  of  lamps  or  candles,  the  foregoing  treatment 
would  I  think  be  less  likely  to  answer.  Here  the 
symptoms  depend  upon  congestion  or  inflammation 
affecting  the  retina  and  optic  nerve,  and  perhaps 
even  the  cerebral  portion  of  the  optic  apparatus. 
The  treatment,  therefore,  should  consist  of  moderate 
depletion,  followed  by  mercury  and  counter  irrita- 
tion, and_  the  most  perfect  rest  of  the  organ. 
(Mackenzie  on  Dis.  of  the  Eye,  ed.  4,  p  1059  ) 

We  come  now  to  the  consideration  of'that 
species  of  amaurosis  which  is  regarded  as  the  effect 
of  some  unnatural  irritation.  Here,  according  to 
the  precepts  delivered  by  Richter,  we  should  en- 
deavour  to  discover  what  the  particular  irritation 
■s,  and  then  endeavour  to  effect  its  removal, 
feomet.nies  the  irritation  is  both  discoverable  and 
removable,  mid  still  the  blindness  continues.  In 
this  circumstance,  Richter  thinks  that  the  surgeon 
should  endeavour  to  obviate  the  impression  which 
the  irritation  has  left  upon  the  nerves,  by  the  use 
01  anodynes;  or  else  try  to  remove  the  "torpor  of 
the  nerves  by  stimiihmts.  Now,  according  to 
bchmucker,  Richter,  mid  Scarpa,  curable  Imperfect 
amaurosis  commonly  depends  on  some  disease,  or 
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irritation  in  the  gastric  system,  complicated  with 
general  nervous  debility,  in  which  the  eyes  partici- 
pate. Hence  it  appears  to  them  that  the  chief 
indications  are,  to  free  the  alimentary  canal  from 
all  irritating  matter,  improve  the  state  of  the  chy- 
lopoietic  viscera,  and  invigorate  the  nervous  system 
in  general,  and  the  nerves  of  the  eye  in  particular. 

For  an  adult,  Scarpa  directs  three  grains  of  anti- 
moniura  tartarizatum  to  be  dissolved  in  four  oimces 
of  water,  and  a  spoonful  of  this  solution  to  be  given 
every  half  hour,  until  nausea  and  copious  vomiting 
ai'c  produced.  The  next  day  some  opening  powders 
are  exhibited,  consisting  of  an  ounce  of  the  super- 
tartate  of  potash,  and  one  grain  of  antimonium  tar- 
tarizatum, divided  into  six  equal  parts.  The 
pal  lent  takes  one  of  these  three  times  a  day,  for 
eight  or  ten  days  in  succession.  If  the  patient, 
during  their  use,  should  make  vain  efforts  to  vomit, 
the  emetic,  as  at  first  directed,  is  to  be  prescribed 
again,  and  repeated  a  third  and  fourth  time,  should 
it  be  deemed  necessary. 

The  stomach  having  been  thus  emptied,  he  orders 
an  aperient  pill,  composed  of  rhubarb  and  tartarised 
antimony  to  be  taken  night  and  morning,  for  a 
month  or  six  weeks. 

When  the  state  of  the  stomach  has  been  im- 
proved, and  the  restoration  of  sight  partly  effected, 
such  remedies  must  be  employed  as  strengthen  the 
digestive  organs,  and  excite  the  vigour  of  the  ner- 
vous system  in  general,  and  of  the  nerves  of  the 
eye  in  particular.  With  this  intention,  Scarpa 
prescribes  bark  and  valerian  in  powder,  with  nour- 
ishing diet,  with  a  moderate  quantity  of  wine,_and 
proper  exercise  in  a  salubrious  air.  For  exciting 
the  action  of  the  nerves  of  the  eye,  the  vapour  of 
liquor  ammonise,  properly  directed  against  the  eye, 
he  says,  is  of  the  greatest  service.  This  remedy  is 
applied  by  holding  a  small  vessel,  contaunng  it, 
sufficiently  near  the  eye  to  make  this  organ  feel  a 
smarting,  and  to  cause  a  copious  secretion  of  tears, 
and  a  redness,  when  it  is  proper  to  stop,  and  re- 
peat the  application  three  or  four  hours  afterwards. 

The  operation  of  these  vapours  maybe  promoted 
by  other  external  stimulants,  such  as  blisters  to  the 
nape  of  the  neck  ;  friction  on  the  eyebrow  with 
the  anodvne  liquor  ;  the  irritation  of  the  nerves 
of  the  nostrils  by  sternutative  powders,  like  that 
composed  of  two  grains  of  tiirbeth  mmera  ,  and 
a  scruple  of  powdered  betony  leaves  ;  and,  lastly, 
electricity.    The  external  use  of  strychnia  would 
here  deserve  trial  in  the  manner  presently  specihed. 
The  imperfect  amaurosis,  suddenly  brought  on  in 
consequence  of  the  body  being  excessively  heated, 
or  of  exposure  to  the  sun,  or  by  violent  anger,  m 
plethoric  subjects,  requires  general  and  topical 
evacuations  of  blood,  and  the  application  of  cold 
washes  to  the  eyes  and  whole  head.    Scarpa  then 
prescribes  an  emetic,  and  afterwards  antimonial 
purgatives.    By  means  of  bleeding  and  an  emetic, 
Schmncker  often  restored  the  eyesight  of  soldiers, 
who  had  lost  it  in  making  forced  marches.  In 
amaurosis  suddenly  occasioned  by  violent  anger, 
an  emetic  is  the  more  strongly  insisted  upon  after 
bleeding,  as  the  blindness  thus  arising  is  always 
attended  with  a  bitter  taste  in  the  mouth,  tension  of 
the  hypochondria,  and  continual  nausea,  llichter 
mentions  a  clergyman,  who  became  completely 
blind   after  being  in  a  violent  passion,  and  whose 
evesicht  was  restored  the  very  next  aay,  by  means 
of  an  emetic,  given  with  the  view  of  relieving  some 
obvious  marks  of  bilious  disorder. 


In  this  country,  this  free  use  of  tartarized  anti- 
mony, which  has  proved  so  efficacious  on  the  Con- 
tinent, has  not  been  found  to  answer.  Mr.  Travcrs 
states,  that  he  does  not  recollect  an  instance  of  de- 
cided benefit  from  it,  though  he  has  often  tried  it 
fairly.  He  agrees,  however,  in  the  indication,  as 
he  remarks,  that  the  removal  of  an  irritating,  or 
oppressing  cause,  will  often  effect  a  sudden  and 
marked  relief,  as  by  clearing  the  intestinal  canal  of 
vitiated  secretions,  restoring  the  digestive  functions, 
or  taking  away  blood  where  the  necessity  is  indi- 
cated. In  gastric  cases,  for  which  emetics  have 
been  particularly  recommended,  he  prefers  a  long- 
continued  course  of  the  blue  pill,  with  gentle  saline 
purgatives,  and  tonic  bitters.  (^Si/nojJsis,  p.  299 
—304.) 

Beer  is  another  high  authority  against  the  use  of 
emetics,  even  in  the  amaurosis  from  disorder  of  the 
gastric  organs.    Emetics,  which  never  operate  Avith- 
out  some  violence,  he  says,  are  to  be  most  carefully 
avoided  in  plethoric  individuals,  or  those  who  have 
a  manifest  determination  of  blood  to  their  heads  and 
eyes,  or  any  acceleration  of  the  circulation.  The 
caution  here  given  must  be  observed,  even  though 
emetics  may  on  other  accounts  seem  advisable  ; 
and,  according  to  Beer,  the  determination  of  blood 
and  the  state  of  the  system  here  mentioned  are  com- 
monly attendant  upon  this  species  of  amaurosis.  In- 
deed (notwithstanding  the  testimony  of  Schmucker, 
Richter,  and  Scarpa,  in  favour  of  emetics).  Beer 
positively  affirms  that   the  violent   operation  of 
an  emetic  frequently  converts  this  sympathetic 
amaurotic  weakness  of  sight  into  complete  blind- 
ness.   Although  I  apprehend  that  Beer  may  here 
be  somewhat  prejudice,d  against  emetics,  candour 
obliges  me  to  add,  that,  in  this  country,  their  effi- 
cacy in  the  present  disease  is  by  no  means  equal  to 
the  representations  of  Richter  and  Scarpa.  When 
there  is  less  tendency  to  vomiting,  but  the  case  is 
attended  with  an  oppressive  sense  of  weight  about 
the  stomach,  frequent  eructations,  an  inflated  belly, 
tense  hypochondria,  and  confined  bowels.  Beer 
found  that  clysters  and  tolerably  brisk  purgatives 
were  always  of  the  greatest  service,  both  m  regard 
to  the  general  complaints,  and  the  amaurotic  weak- 
ness of  sight;  the  removal  of  the  offensive  matter 
from  the  alimentary  canal  being  immediately  fol- 
lowed by  a  cessation  of  the  determination  of  blood 
already  mentioned.    Lastly,  when  this  amaurosis 
originates  altogether  from  the  presence  of  worms  m 
the  bowels,  common  anthelmintics  are  to  be  pre- 
scribed.   In  all  these  cases,  says  Beer,  mere  local 
treatment  is  quite  inapplicable,  and  may  do  inis- 
chief.     (licer,  Lehro  von  dcu  Augmkr.  b.  ii.  p. 
.517—521.)  ,  ., 

In  periodical  amaurosis.,  attended  with  serious 
impairment  or  loss  of  vision,  returnmg  daily, 
weekly,  or  monthly,  or  at  irregular  intervals,  the 
eye  being  little  or  "not  at  all  affected  in  the  intei- 
mediate  periods,  the  best  means  of  cure  are  bieed- 
inn-,  purgatives,  and  counter  irritation.  This  treat- 
ment is  especially  applicable  to  hemeralopia. 

In  amaurosis  ircited  hrj  denlilion  the  gums  may 
be  divided,  mild  laxatives  and  small  doses  of  syrup 
of  poppies  given,  and  the  child  put  into  a  warm 
bath  If  amaurosis  depend  upon  the  irritation  ot 
a  eai-ious  tooth,  this  should  be  extracted 

For  amaurosis  from  a  parl,al  wound,  or  lace- 
ation  of  the  supra-orbital  nerve,  the  best  plan  is  to 
make  a  free  division  of  ,      ,  , 

Of  late,  strychnia  has  been  employed  as  a  remedy 
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for  amaurosis.    It  seems  to  Mr.  Middleraore  that 
it3  use  should  be  confined  to  cases  in  which  the 
retina  is  in  a  state  of  atony  from  some  cause  acting 
directly  upon  its  texture,  or  upon   its  texture 
through  the  medium  of  the  general  debility  of  the 
system.    At  all  events,  he  is  of  opinion,  that  it 
should  not  be  resorted  to  when  there  is  much 
vascular  fulness  either  of  the  system,  or  tlie  retina, 
or  a  tendency  to  inflammation.  Its  effects  are  like- 
wise to  be  most  carefully  watched.    An  atonic 
state  of  the  retina,  or  of  some  part  of  the  nervous 
apparatus  of  the  eye,  productive  of  amaurosis, 
when  unconnected  with  a  full  plethoric  habit  of 
body,  determination  of  blood  to  the  head,  or  any 
tendency  to  apoplexy,  or  any  structural  change 
either  in  the  retina,  or  its  immediate  nervous  rela- 
tions, may  be  treated  by  means  of  strychnia,  parti- 
cularly if  tonics  and  general  stimulants  have  been 
already  unsuccessfully  tried.    The  bowels  are  to 
be    first   freely  opened,  and  aperient  medicine 
occasionally  given  during  the  use  of  strychnia. 
Mr.  Middlemore  puts  a  narrow  blister  above  the 
eyebrow  of  the  affected  eye,  or  above  each  eye- 
brow,  if  both  eyes  are  involved  ;  and  after  the 
cuticle  and  serum  have  been  removed,  sprinkles  a 
small  quantity  of  strychnia  upon  the  raw  surface, 
commencing  with  the  fourth  of  a  grain  upon  each 
side.  If  vision  be  not  improved,  this  quantity  may 
be  gradually  increased  to  two  grains  ;  the  part  is 
also  dressed- with  savine  cerate.    The  strychnia  is 
applied  only  once  in  twenty-four  hours,  and  the 
eyebrow  is  preferred  as  the  place  for  its  action,  on 
account  of  the  probable  special   effect  of  the 
strj'chnia  upon  the  supra-orbitary  nerve,  in  addition 
to  its  other  more  general  influence.    If  strychnia 
excite  great  local  uneasiness,  it  may  be  blended 
with  a  little  flour,    or  powdered   opium.  Mr. 
Middlemore  observes,  that  if  the  patient  should 
become  sensible  of  occasional  flashes  of  light  before 
the  eye,  soon  after  the  commencement  of  this 
treatment,  there  would  be  great  encouragement  to 
persevere  ;  but  that  if  vision  should  be  not  at  all 
influenced,  or  improved,  after  the  strychnia  had 
been  tried  a  fortnight  in  sufficiently  powerful  but 
not  imprudent  quantities,  it  ought  to  be  discontinued. 
Strychnia  appears  to  him  to  be  well  adapted  to  the 
case  of  miners,  whose  e3'e3  are  affected  with  incom- 
plete amaurosis,  and  who  have  been  accustomed 
to  follow  their  employment  by  means  of  a  very 
feeble  light ;  and  also  to  cases  of  impaired  sensi- 
bility of  the  retina,  occasioned  by  too  great  a  delay 
in  cnring  congenital  cataract.    (See  Middlemore 
on  Dis.  of  the  Eye,  vol.  ii.  p.  282.) 

Strychnia  has  also  been  prescribed  as  an  internal 
remedy  for  amaurosis. 

A  more  extended  experience  has  not  shown  that 
strychnine  deserves  to  occupy  any  very  prominent 
place  as  a  remedy  for  amaurosis  ;  Mr.  Tyrrell  says 
that  he  has  frequently  tried  it  in  the  cases  that 
appeared  to  him  most  appropriate,  but  that  he  had 
not  seen  one  single  instance  of  benefit  from  its 
employment,  although  he  had  persevered  till  alarm- 
ing muscular  contractions  were  produced.  He 
considers  further  that  serious  mischief  has  resulted 
from  its  indiscriminate  use.  And  Mr.  Lawrence 
states  that  his  opinion  coincides  with  that  of  Mr. 
Tyrrell,  with  reference  not  only  to  strychnia,  but 
also  to  veratria,  which  ho  has  found  eqiuilly  inef- 
ficacious.   {On  Dis.  of  the  Eye,  ed.     p.  565.) 

Dr.  Mackenzie,  after  mentioning  that  it  has  been 
given,  as  well  as  a  host  of  other  drugs  of  similar 
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properties,  in  the  hope  that  they  might  produce 
some  stimulating  effect  on  the  nerves  of  sense, 
states  his  opinion  that  it  is  extremely  doubtful  if 
they  have  ever  been  productive  of  the  least  good 
effect  {On  Dis.  of  tU  Eye,  ed.  4,  p.  1053),  and 
Mr.  Dixon  says  that  "  its  action  appears  to  be  so 
precisely  limited  to  the  motory  iibres  of  the  nervous 
system,  that  to  expect  it  to  influence  a  nerve  of 
special  sense,  is  to  confound  all  our  notions  of 
nervous  physiology."  In  no  case  of  impaired  or 
lost  vision  has  he  seen  it  effect  the  slightest  im- 
provement. {Practical  Study  of  Dis.  of  the  Em, 
1855,  p.  109.) 

Trinhn  de  Krxowitz,  Historia  Amauroseos,  8vo.  Vin- 
dob.  1781.    W.  Hey,  in  Practical  Obs.  in  Surg-ery 
and  Med.  Ohs.  and  Inquiries,  vol.  v.  Sckmucker's 
Walirnehmunsren,  b.  i.  p.  273.    Ricliter's  Anfangs- 
ffriinde  der  Wundarzneykunst,  b.  iii.    De  Wenzel 
Manuel  de  I'Oculiste,  ou  Dictionnaire  Ophthalmolo- 
gique,  8vo.   Paris,  1S08.   Vermischte  Chirurglsche 
Schriften,  von  J.  L.  Schmucker,  b.  ii.  Berlin  ed  2 
1786.    D.  G.  Kieser,  Ueber  die  Natur,  Ursachen', 
Kennzeichen  und  Heilung;  des  schwarze  Staars,  8vo 
Gott.  1811.   Langenhech,  Neue  Bibl.  fur  die  Clii- 
rurgie,  b.  i.  Hanover,  1815.    J.  Beer,  Lehre  von  den 
Augenkrankheiten,  b.  ii.  8vo.    Wien,  1817.  .Tames 
Wardrop,  Essays  on  the  Morbid  Anatomy  of  the 
Human  Eye,  vol.  ii.  8vo.  Lond.  1818.    Remarks  on 
Ophthalmy,  &c.  by  James  Ware.    Inquiry  into  the 
Causes  preventing:  Success  in  the  Extraction  of  the 
M  A.  Scarpa,  Osservazioni 

suite  Malattie  desrli  Occhi,  Venez.  1802.  Frick  on  the 
Diseases  of  the  Eye,  by  Welbank,  8vo.  Lond  ed  2 
1826.  Some  scattered  remarks  in  the  posthumous 
work  on  the  Diseases  of  the  Eye  of  the  late  ./  C 
Saunders,  &c.  .T.  Stevenson  on  the  Nature,  &c  of 
the  different  Species  of  Amaurosis,  8vo.  1821  '  JB 
Travers's  Synopsis  of  the  Diseases  of  the  Eye,  &c" 
8vo.  Lond.  1820.  Lawrence  on  Diseases  of  the  Eve' 
ed.  3,  18W.  Middlemore  on  Diseases  of  the  Eve' 
vol.  li.  p.  242,  &c.  8V0.  Lond.  1835.  Dr.  Jacob,  iA 
Cyclop,  of  Pract.  Med.  part  i.  Fosbroke's  Treatment 
ot  Deafness  and  Amaurosis  by  Strychnia  applied  to  a 
blistered  Surface  behind  the  Ear,  Lancet,  1831-35 
^-  J^'^'""  on  the  same  subject,  in 
Med.  Gazette,  vol.  v.  p.  541,  and  575.  Mackenzie  on 
Diseases  of  the  Eye,  ed.  4,  Lond.  1854.  DalrympWs 
Pathology  of  the  Human  Eye.    Lond.  1852.  IF/,2<e 

Vision,  ed.  2,  Lond.  1853.  Dixon  on  Diseases  of  the 
Eye,  Lond.  1855.  See  also  articles  Cataract,  Diplopia, 
Fungus  Hamatodes,  Hemeralopia,  Hemiopia,  Nucta- 
lopia,  Sight,  Defects  of,  ffc.  '  u 

AMBE  (from  S.ugr;,  the  projecting  edge  of  a 
rock).    Aw  old  chirurgical  machine  for  reducing 
dislocations  of  the  shoulder,  and  so  called  because 
its  extremity  projected  like  the  prominence  of  a 
rock.    Its  invention  is  referred  to  Hippocrates. 
The  ambe  is  the  most  ancient  mechanical  con- 
trivance for  the  above  purpose  ;  but  it  is  not  at 
present  employed.    Indeed,  it  is  scarcely  to  be 
met  with  in  the  richest  cabinets  of  surgical  appa- 
ratus.   It  is  composed  of  a  piece  of  wood,  risin-r 
vertically  li-om   a  pedestal.     With  the  vertical 
piece  18  articulated,  after  the  manner  of  a  hiiitre 
a  horizontal  piece,  with  a  gutter  formed  in  it,"in 
which  tho  luxated  limb  is  laid  and  secured  with 
straps.    The  patient  places  himself  on  one  side  of 
the  machine  ;  Ins  arm  is  extended  in  the  gutter, 
and  secured  ;  tho  angle,  formed  by  the  union  of 
he  ascending  piece,  and  by  the  horizontal  branch, 
3  lodged  111  the  armpit,  and  then  tlio  horizontal 
Drancli  n  depressed.    In  this  way  extension  is 
made,  whilst  the  vertical  part  makes  couiiter-ex- 
tonsioii  and  its  superior  part  tends  to  force  tho 
load  of  tho  humerus  into  the  articular  cavity. 
JJut  there  is  nothing  to  fix  the  scapula,  and  the 
ennipressiim  made  by  the  superior  porlion  of  the 
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vertical  piece  of  the  machine  tends  to  foi'ce  the 
head  of  the  humerus  into  the  glenoid  cavity,  be- 
fore it  is  well  disengaged  by  the  extension. 

AMBLYOPIA  (from  afigKhs,  dull,  and  Hf, 
the  eye).  Hippocrates  means  by  this  word,  in 
his  Aph.  31,  sect.  3,  the  dimness  of  sight  to 
which  old  people  are  subject.  Modern  writers 
generally  understand  by  amblyopia  incomplete 
amaurosis,  or  the  weakness  of  sight  attending  cer- 
tain stages  and  forms  of  this  disorder. 

AMMONIiE  MURIAS,  AMMONITE  HY- 
DROCHLORAS.  Sal  Ammoniac.  Its  chief  use 
in  surgery  is  as  an  external  discutient  application 
(See  Loiio  Ammoii.  MuriatcB  cum  Aceio.) 

Mr.   Justaraond    recommends  the  following 
application  to  milk-abscesses  :      Ammonia  Mu- 
riatis  gj.  Spiritus  Roris  marinilb.j.  Misce.  Linen 
rags,  wetted  with  the  lotion,  are  continually  applied 
to  the  part  affected.    There  can  be  little  doubt  of 
the  utility  of  this  lotion  in  dispersing  the  indur 
ation  left  after  mammary  abscesses  ;   but  while 
these  cases  are  accompanied  with  much  pain,  ten 
sion,  and  inflammation,  emollient  fomentations 
and  poultices  are  to  be  preferred.     For  rubefa- 
cient purposes,  pure  ammonia  is  extracted  from 
the  decomposition  of  muriate  of  ammonia  by  means 
of  the  soda  contained  in  soap.    A  plaster  is  made 
by  combininglj.of  soap  with  5ij.  of  common  litharge 
plaster  ;  and  when  nearly  cold,  adding  5j.  of  mu- 
riate of  ammonia  in  fine  powder.      From  this 
nearly  9j.  of  ammonia  in  a  pure  state  is  slowly 
evolved,  and  exerts  its  action  on  the  skin.  (See 
A.  T.  Thomson's  Elem.  of  Materia  Med.  p.  957, 

ed.  2.)  .  ,  .       •  w 

If  muriate  of  ammonia  be  mixed  with  its  weig  it 
of  powdered  nitre,  and  dissolved  in  six  or  eight 
parts  of  water,  it  produces  a  very  cold  lotion, 
■which  may  be  used,  as  a  substitute  for  ice,  in  cases 
of  strangulated  hernia.  . 

AMPUTATION.  The  operation  of  cutting  ott 
a  limb,  or  other  part  of  the  body,  as  the  breast, 
penis,  &c.  . 

Such  an  operation  frequently  becomes  indis- 
pensably proper,  on  the  principle  of  sacrificing  a 
branch,  as  it  were,  for  the  sake  of  taking  the  only 


rational  chance  of  saving  the  trunk  itsell.  Indeed, 
the  suggestion  of  this  measure,  in  cases  of  mortih- 
cation,  where  there  is  no  chance  of  the  parts  reco- 
vering, may  be  said  to  be  derived  from  nature  her- 
self, who,  by  a  process  to  which  I  shall  advert  in 
speaking  of  moriificaiion,  detaches  the  dead  from 
the  living  parts  ;  this  separation  is  followed  by 
cicatrisation,  and  the  patient  recovers. 

The  necessity  for  amputation  has  always  existed, 
and  ever  will  continue,  so  long  as  the  destructive 
effects  of  injuries  and  diseases  of  the  limbs  cannot 
be  obviated  in  any  other  manner.  As  Graefe  ob- 
serves, there  was  once  a  period  when  the  operation 
was  more  frequently  practised  than  at  present,  and 
this  fact  is  to  be  imputed  less  to  the  caprice  ol 
surgeons  than  to  the  imperfection  of  the  means 
which  used  to  be  employed  for  the  relief  of  local 
diseases.  For  then,  aneurisms  of  the  limbs,  and 
some  other  cases,  at  present  treated  with  success, 
were  always  deemed  incurable  without  amputa 

*'°As  the  author  of  another  valuable  modern  work 
h'ls  said  it  is  an  excellent  observation  founded  on 
the  purest  humanity,  and  justified  by  the  soundest 
professional  principles,  that  to  save  one  lunbis  m. 
finitely  mm-e  honourabh  to  the  surgeon,  iMn  to  have 
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performed  numerous  amputations,  however  success- 
ful ;  but  it  is  a  remark  fully  as  true,  that  it  is 
much  better  for  a  man  "  to  live  with  three  limbs 
than  to  die  with  four."  {Jlennen  on  Mililary 
Surgery,  p.  251,  ed.  2.)  To  this  should  be  added 
the  reflection,  that  some  unfortunate  beings  have 
been  known  to  submit  to  the  loss  of  all  their  legs 
and  arms,  and  yet  recover.  In  tlie  Hotel  des 
Invalides  at  Paris,  mutilated  objects  are  in  recol- 
lection, who  had  lost  all  their  thighs  and  arms,  so 
that,  unless  assisted,  they  could  not  stir,  and  it 
was  necessary  to  feed  and  wait  upon  them,  like 
new-born  infiints.  {Morand.  Opusc.  de  Chir.  p. 
183  ;  and  Graefe,  op.  cit.  p.  23.) 

The  amputation  of  limbs  was  anciently  practised 
under  many  disadvantages.  The  best  Aray  of 
making  the  incisions  was  unknown- ;  the  ignorance 
of  the  old  surgeons  about  the  right  method  of 
stopping  hemorrhage  was  the  death  ef  a  large  pro- 
portion of  the  patients  who  had  courage  to  submit 
to  the  operation  ;  the  mode  of  healing  the  wound 
by  the  first  intention  was  not  understood,  or  not 
duly  appreciated  ;  and  the  instruments  employed 
were  as  awkward  and  clumsy  as  the  dressings 
were  irritating  and  improper. 

Modern  practitioners  have  materially  simplified 
all  the  chief  operations  in  surgery  :  an  object 
which  has  been  accomplished,  not  merely  by  let- 
ting anatomical  science  be  the  main  guide  of  their 
proceedings  ;  not  simply  by  devising  more  judi- 
cious and  less  painful  methods  ;  not  only  by  di- 
minishing the  number,  and  improving  the  con- 
struction of  instruments  ;  but  also,  in  an  essential 
degree,  by  abandoning  the  use  of  a  multitude  of 
external  applications,  most  of  which  were  useless 
or  hurtful. 

But  mucli  improved  as  amputation  has  been,  it 
cannot  be  dissembled  that  it  is  an  operational  once 
terrible  to  bear,  disagreeable  to  behold,  and  some- 
times severe  and  fatal  in  its  consequences,  while 
the  patient,  if  saved,  is  left  for  ever  afterwards  m 
a  crippled  mutilated  state.  Hence  it  is  the  sur- 
geon's duty  never  to  have  recourse  to  so  serious  a 
proceeding,  without  a  perfect  and  well  grounded 
conviction  of  its  necessity.  Amputation  should  be 
generally  regarded  as  the  last  expedient  to  which 
a  surgeon  ought  to  resort  ;  an  expedient  justifiable, 
as  a  late  writer  says,  only  when  the  part  is  either 
already  gangrenous,  or  the  seat  of  so  much  injury, 
or  disease,  that  the  attempt  to  preserve  it  any 
longer  would  expose  the  patient's  life  to  the  great- 
est danger.    {Diet,  dcs  Sciences  Med.  t.  i.  p.  472.) 

Although  this  amounts  to  a  confession  that  the 
cure  of  some  local  disorders  is  not  witliin  the  limits 
of  our  art,  yet,  on  the  other  hand,  it  furnishes  a 
proof  that  surgery  may  be  the  means  of  savmg 
life  under  circumstances  which,  without  its  assist- 
ance, would  infallibly  have  a  fatal  termination. 
Tiio  operation  is  adopted  as  the  safest  measure : 
the  cause  is  removed  for  the  prevention  of  conse- 
quences.   (Graefe,  op.  cit.  p.  14.) 

Nothing  can  be  more  absurd,  or  more  misap- 
plied, than  the  censures  sometimes  passed  upon 
amputation,  because  the  body  is  mutilated  by  ,t, 
&c  Although  the  objection  proves  the  limitation 
of  human  knowledge  and  ability,  it  must  be  very 
unfair  on  this  account  to  throw  blame  on  surgery, 
or  the  practitioner  who  thus  saves  the  patients 
life.  For,  without  dwelling  upon  the  tact  tha  .a 
humane  surgeon  would  never  amputate  througli  a 
mere  love  of  operating,  aud  without  urgent  cause. 
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one  may  simply  ask,  Are  all  diseases  in  tlieir  na- 
ture curable  ?  Does  not  the  surgeon  cure  such  as 
are  curable,  without  mutilation?  And  are  not 
cases,  which  were  in  the  beginning  remediable, 
often  first  brought  to  the  surgeon,  when,  from 
neglect,  they  have  become  totally  incurable  ?  Is 
it  not  his  duty  then  to  employ  the  only  means 
left  for  saving  the  patient  ?  And  is  not  the  pre- 
servation of  a  long  and  healthy  life  a  compensation 
for  the  sacrifice  ?  Indeed,  is  it  not  rather  a  greater 
honour  to  surger}',  that,  even  when  death  has 
already  taken  possession,  as  it  were,  of  a  part,  and 
is  threatening  inevitable  destruction  to  the  whole, 
a  means  is  yet  furnished,  not  only  of  saving  the 
patient's  life,  but  of  bringing  him  into  a  state  in 
which  he  may  recover  his  former  good  health  ? 
(^BrtimmigJiausen,  Erfahrtingen  unci  Bamerhmgeii 
uber  die  Amjniialion,  p.  11,  \-2mo.  Bamberg,  1818.) 

The  first  duty  of  the  surgeon  is,  therefore,  to 
ascertain  with  precision  the  cases  which  demand 
the  operation,  those  in  which  it  may  be  dispensed 
with,_  and  the  exact  periods  at  which  it  should  be 
practised.  These  are  considerations  req^uiring  pro 
found  attention  and  the  brightest  talents.  The 
most  expert  operator  (as  Mr.  O'Halloran  observes) 
may  not  always  be  the  best  surgeon.  To  do  jus- 
tice to  the  sick  and  ourselves,  we  must,  in  many 
cases,  rather  avoid  than  perform  capital  opera- 
tions ;  and  with  respect  to  amputation,  if  we  con- 
sider the  many  cases  in  which  it  has  been  unneces- 
sarily undertaken,  or  done  at  unseasonable  periods, 
it  may  be  suspected  that  this  operation,  upon  the 
whole,  may  have  done  more  mischief  than  good. 
At  all  events,  it  is  not  enough  for  a  surgeon  to 
know  Jtoiv  to  operate  ;  he  must  also  know  luhen  to 
do  it.  (See  O'Halloran  on  Gangrene  and  Sphace- 
lus: Pre/ace.) 

For  such  reasons,  I  shall  first  take  a  view  of  some 
of  the  circumstances  under  which  the  best  surgeons 
deem  amputation  necessary  ;  though  in  each  of  the 
articles  relative  to  the  particular  diseases  and  in- 
juries which  ever  call  for  the  operation,  additional 
information  will  be  offered.  Some  of  these  affect 
the  bones  or  joints  ;  others,  more  especially  the 
soft  parts.  As  a  general  maxim,  it  is  the  rule  to 
amputate,  whenever  the  injury,  or  disease,  of  the 
parts,  is  such,  that  either  primarily,  or  consecu- 
tivelj,  the  limb  must  be  lost,  or  symptoms  induced 
puttmg  the  patient's  life  into  imminent  peril.  (See 
Dupuytren,  Clin.  Chir.  t.  iv.  p.  234.) 

1.  Compound  Fractures. 

In  a  compound  fracture,  the  necessity  for  am- 
putation 13  not  altogether  proportioned  to  tlie 
seriousness  of  the  accident,  but  frequently  de- 
pends in  part  upon  other  circumstances.  For  e.x- 
ample,  in  the  field,  and  on  board  of  a  crowded 
ship,  it  is  not  constantly  in  the  surgeon's  power  to 
pay  such  attention  as  the  cases  demand,  nor  to 
procure  for  tlic  patient  the  proper  degree  of  rest 
and  good  accommodation.  In  the  field,  there 
is  often  a  necessity  for  transporting  the  wounded 
from  one  place  to  another.  Under  these  circum- 
stances, it  is  proper  to  have  immediate  recourse 
to  amputation,  in  numerous  cases  of  bad  com- 
pound fractures,  some  of  which,  perhaps,  might 
not  absolutely  demand  the  operation,  were  the 
pati(Mits  80  situated  as  to  bo  capable  of  receiving 
all  the  advantages  of  the  best  and  most  scientific 
treatment  in  a  well-ventilated,  quiet  house,  or  hos- 
pital, furnished  with  every  desirable  convenience. 


At  the  same  time,  daily  experience  proves,  that 
there  are  many  other  cases,  in  which  it  would  bo 
improper  to  have  recourse  to  the  knife,  even  under 
the  most  unfavourable  circumstances  of  the  above 
description.  So,  when  a  compound  fracture  oc- 
curs, in  which  the  soft  parts  have  not  been  consi- 
derably injured  ;  in  which  the  bones  have  been 
broken  in  such  a  direction  that  they  can  be  easily 
set  and  kept  in  their  proper  position  ;  or  in  which 
there  is  only  one  bone  broken;  amputation  would 
be  unnecessary  and  cruel.  But,  when  the  soft 
parts  have  been  more  extensively  hurt,  and  the 
bones  have  been  so  badly  broken,  that  perfect 
quietude  and  incessant  care  are  required  to  afford 
any  chance  of  recovery,  it  is  a  good  general  rule 
to  amputate  whenever  these  advantages  cannot  be 
obtained. 

The  bad  air  in  crowded  hospitals  and  large 
cities, — a  circumstance  so  detrimental  to  wounds 
in  general, — is  another  consideration  which  may 
seriously  lessen  the  chances  of  saving  a  badly- 
broken  limb,  and  should  be  remembered  in  weigh- 
ing the  reasons  for  and  against  amputation. 

On  this  part  of  the  subject,  I  find  the  sentiments 
of  Graefe  interesting.  "Besides  an  absolute," 
says  he,  "  there  is  [a  relative,  necessity  for  ampu- 
tation :  it  is  the  most  mom'nful,  and  proceeds  alto- 
gether from  unfavourable  external  circumstances, 
though,  alas !  in  many  cases  nearly  unavoidable, 
when  life  is  to  be  preserved.  In  war,  every 
bloody  action  furnishes  proof  of  what  has  been 
stated.  The  number  of  the  wounded,  is  immense  ; 
the  number  of  surgeons  for  the  duty  too  limited. 
The  supplies  most  needed  are  at"  a  distance.  In 
those  emergencies,  though  the  military  surgeon 
may,  from  routine  and  genius,  be  able  to  suggest 
the  quickest  method  of  obtaining  what  is  wanted, 
know  how  to  avail  himself  of  every  advantage 
which  circumstances  permit,  and  contrive  tolerable 
substitutes  for  such  things  as  are  deficient,  yet 
this  will  not  always  do. 

"  Who  doubts  (says  Graefe)  that  a  soldier 
with  a  gunshot  wound,  complicated  with  a  smashed 
state  of  the  bones,  may  sometimes  be  saved,  with- 
out loss  of  his  limb,  by  employing  all  the  means 
which  the  resources  of  surgery  ofl'er  ?  But  these 
very  resources  are  often  wanting  in  a  campaign  : 
and  the  business  of  dressing  the  patient  would 
occupy  the  surgeon  several  hours  daily,  &\mm 
which  his  useful  assistance  could  not  be  extended 
to  other  sufferers.  Notwithstanding  the  utmost 
care,  the  removal  of  patients  from  one  place  to 
another  frequently  makes  their  wounds  extremely 
dangerous,  or  fatal  ;  and  we  now  lose  many  a 
man,  who,  had  he  imdergone  amputation,  would 
have  been  able  to  bear  the  journejf."  (See  Nor- 
mal fur  die  AUusimg  grlimrer  Gliedmassen, 
IS,  IC.) 

When  a  compound  fracture  is  caused  by  the 
passage  of  a  heavy  body  over  a  limb,  such,  for 
instance,  as  the  broad  wheel  of  a  waggon  or  loaded 
cart,  or  by  the  fall  of  a  very  ponderous  body  on 
't,  or  by  a  cannon-shot,  or  by  any  other  means  so 
violent  as  to  break  the  bones  into  many  fragments, 
and  so  to  tear,  bruise,  and  wound  the  soft  ))art8, 
that  there  sliall  be  good  reason  to  fear  that  there 
will  not  be  vessels  sufiicient  to  carry  on  the  cir- 
culation with  tlie  parts  below  the  fracture,  it  be- 
comes, !i3  Mr.  Pott  observes,  a  matter  of  the  most 
serious  consideration,  whether  nn  attempt  to  save 
«uch  a  limb  will  not  occasion  loss  of  life.  This 
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consideration  must  be  given  before  any  degree 
of  inflammation  has  seized  the  part,  and,  there- 
fore, immediately  after  the  accident.  When  in- 
flammation, tension,  and  a  disposition  to  gangrene 
in  the  limb  have  arisen,  the  period  is  highly  dis- 
advantageous for  operating,  and  the  patient's 
chances  of  being  saved  by  amputation,  under 
these  circumstances,  are  much  smaller  than  be- 
fore the  changes  here  spoken  of  have  taken  place. 

In  compound  fractures,  as  Mr.  Pott  has  cor- 
rectly pointed  out,  there  are  three  points  of  time 
when  amputation  may  be  proper.  The  first  of 
these  is  immediately,  or  as  soon  as  possible,  after 
the  receipt  of  the  injury.  The  second  is,  when 
the  bones  continue  for  a  great  length  of  time 
without  any  disposition  to  unite,  and  the  discharge 
from  the  wound  has  been  so  long,  and  is  so  large, 
that  the  patient's  strength  fails,  and  general  sym- 
ptoms foreboding  dissolution  come  on.  The  third 
is,  when  mortification  has  taken  such  complete 
possession  of  the  soft  parts  of  the  inferior  portion 
of  the  limb,  quite  down  to  the  bone,  that,  upon 
the  separation  of  such  parts,  the  bone  or  bones 
are  left  bare  in  the  interspace. 

Tlie  first  and  second  of  these  are  matters  of 
very  serious  consideration.  The  third  hardly  re- 
quires anj-. 

The  necessity  of  immediate  or  very  early  deci- 
sion, in  this  case,  makes  it  a  delicate  part  of  prac- 
tice ;  for,  however  pressing  the  case  may  seem 
to  the  surgeon,  it  will  not,  in  general,  appear  in 
the  same  light  to  the  patient  or  his  relations ;  yet 
suffering  this  point  of  time  to  pass  often  decides 
the  patient's  fate. 

This  necessity  of  early  decision  arises  from  the 
quick  tendency  to  mortification,  which  ensues  in 
■  the  injured  limb,  and  too  often  ends  in  the  patient  s 
death.  That  this  is  no  exaggeration,  says  Pott, 
melancholy  and  frequent  experience  evinces,  even 
in  those  whose  constitutions,  previous  to  the  ac- 
cident, were  in  good  order;  but  much  more  in 
those,  who  have  been  heated  by  violent  exercise, 
or  labour,  or  liquor,  or  who  have  led  debauched 
and  intemperate  lives,  or  who  have  habits  na- 
turally inflammable  and  irritable.  This  is  often 
the  case  when  the  fracture  happens  to  the  middle 
part  of  the  bones,  but  is  much  more  likely  to 
happen  when  any  of  the  large  joints  are  con- 
cerned. In  many  of  these  cases,  a  determination 
for  or  against  amputation,  is  really  a  determin- 
ation for  or  against  the  patient's  existence. 

That  it  would  have  been  impossible  to  have 
saved  some  limbs,  which  have  been  cut  off,  no 
man  will  pretend  to  say  ;  but  this  does  not  render 
the  practice  injudicious.  Do  not  the  majority  of 
those  who  get  into  the  above  hazardous  condition, 
and  on  whom  amputation  is  not  performed,  perish 
in  consequence  of  their  wounds  ?  Have  not  many 
lives  been  preserved  by  amputation,  which,  from 
the  same  circumstances,  would  otherwise  most 
probably  have  been  lost? 

Pressing  and  urgent  as  the  state  of  a  compound 
fracture  may  be,  at  this  first  point  of  time,  still  it 
will  be  a  matter  of  choice,  whether  the  limb  shall 
be  removed  or  not ;  but,  at  the  second  period,  the 
operation  must  be  submitted  to,  or  the  patient 

must  die.  1  /■   ^  , 

The  most  unpromising  appearances  at  hist  do 
not  necessarily,  or  constantly,  end  unfortunately. 
Sometimes  after  the  most  threatening  first  symp- 
^^msrafler  considerable  length  of  time,  great  dis- 


charges  of  matter,  and  large  exfoliations  of  bone, 
success  is  ultimately  obtained,  and  the  patient 
recovers  his  health  and  the  use  of  his  limb. 

Dupuytren  relates  two  cases,  in  one  of  which 
the  hand  was  terribly  shattered  by  the  kick  of  a 
horse  ;  while,  in  the  other,  all  the  anterior  part  of 
the  foot  had  been  crushed  by  an  iron  machine. 
In  the  first  case,  all  the  parts  of  the  hand,  not 
broken  to  atoms,  were  preserved,  the  patient  recover- 
ing without  any  severe  symptoms.  In  the  second, 
where  the  great  toe  was  broken,  and  the  first  and 
second  metatarsal  bones  comminuted,  the  other 
toes  wounded,  and  all  the  integuments  of  the  sole 
torn  away,  gangrene  ensued  ;  but,  in  the  end,  the 
patient  recovered  with  the  loss  of  only  the  great 
toe.  In  both  these  instances,  Dupuytren  removed 
all  loose  fragments  of  bone.  In  the  last  case,  he 
was  singularly  favoured  by  the  youth  and  good 
constitution  of  the  patient.  "  Things,"  says  he, 
"do  not  alwa3-s  end  in  this  way:  a  very  slight 
difference  in  these  favourable  conditions,  or  in  the 
degree  of  the  injuries,  might  perhaps  have  made 
us  seriously  repent  of  not  having  amputated." 
(CZin.  C'faV.  t.  iv.  p.  237.) 

But  sometimes  after  the  most  judicious  treat- 
ment through  every  stage  of  the  disease  ;  after 
the  united  eftbrts  of  physic  and  surgery ;  the  sore, 
instead  of  granulating  kindly,  and  contracting 
daily  to  a  smaller  size,  shall  remain  as  large  as 
at  first,  with  a  tawny,  spongy  surface,  discharging 
a  large  quantity  of  thin  sanies,  instead  of  a  small 
one  of  good  matter ;  the  fractured  ends  of  the 
bones,  instead  of  tending  to  exfoliate,  or  to  unite, 
will  remain  as  perfectly  loose  and  disunited  as  at 
first,  while  the  patient  shall  lose  his  sleep,  his 
appetite,  and  his  strength  ;  a  hectic  fever,  with  a 
quick,  small,  hard  pulse,  profuse  sweats,  and  col- 
liquative purging,  contributing  at  the  same  time  to 
bring  him  to  the  brink  of  the  grave,  notwithstanding 
every  kind  of  assistance:  in  these  circumstances, 
if  amputation  be  not  performed,  Mr.  Pott  asks,  what 
else  can  rescue  the  patient  from  destruction? 

The  third  and  last  period  is  a  matter  which 
does  not  require  much  consideration.    Too  often, 
the  inflammation,  consequent  upon  the  injury,  in- 
stead of  producing  abscess  and  suppuration,  tends 
to  gangrene   and   mortification,  the  progress  of 
which  is  often  so  rapid  as  to  destroy  the  patient  in 
a  short  space  of  time,  constituting  that  very  sort 
of  case  in  which  amputation  should  have  been  im- 
mediately performed.    But  sometimes  even  this 
dreadful  malady  is,  by  tfce  help  of  art,  put  a  stop 
to,  but  not  until  it  has  totally  destroyed  all  the 
surrounding  muscles,   tendons,  and  membranes 
quite  down  to  the  bone,  which,  upon  the  separ- 
ation of  the  mortified  parts,  is  left  qmte  bare,  and 
all  circulation  between  the  parts  above  and  those 
below  is  by  this  totally  cut  off.    In  this  instance, 
whether  the  surgeon  saw  through  the  bare  bone, 
or  leave  the  separation  to  be  effected  by  nature, 
the  patient  must  lose  his  limb.    (See  FoH  s  He- 
marks  on  the  Necessily  of  Ampuiation  tn  ceyUun 
Cases,  cS-o.  Chiv.  Works,  vol.  m.)  _ 

At  the  same  time,  there  are  certain  examples  of 
mortification  from  external  causes,' where,  as  far 
as  one  can  judge  from  the  results  of  later  expe- 
rience than  that  of  Mr.  Pott,  the  surgeon  should 
not  defer  amputation,  even  though  the  disorder 
is  yet  in  a  spreading  state,  attended  with  cons,- 
derable  swelling  and  tension  reaching  far  up  the 
limb.    This  is  a  subject,  however,  which  will  re- 


quire  more  explanation  hereafter.  (See  what  is 
presently  said  on  ]\rortificalion,)  Nor  are  the 
cases,  to  which  reference  is  made,  meant  to  affect 
the  general  truth  of  the  observation,  delivered  by 
the  most  experienced  surgeons  of  every  age,  that, 
when  a  limb  is  extensively  swelled  and  inflamed, 
with_  a  part  of  it  cither  in  a  state  of  spreading 
mortification,  or  ready  to  become  gangrenous,  the 
period  is  so  _  unfavourable  for  amputation,  that 
very  few  patients,  so  circumstanced,  ever  recover 
after  the  operation.  Nor  is  it  meant  to  be  insinu- 
ated, that,  in  the  very  cases,  which  form  excep- 
tions to  the  general  rule  of  not  amputating  before 
the  tendency  to  gangrene  has  ceased,  the  patient 
might  not  have  had  an  infinitely  better  chance  of 
his  life,  had  the  operation  been  done  immediately 
after  the  first  receipt  of  the  injmy,  before  any  dis- 
position to  gangrene  had  had  time  to  be  produced. 

[The  period  at  which  amputation  may  most  ad- 
vantageously be  performed  has  been  a  subject  of 
discussion  among  surgeons  for  a  period  of  nearly  a 
century,  the  majority  being  in  favour  of  immediate 
or  primary  amputation,  (agreeing,  therefore,  in  the 
doctrines  of  Mr.  Pott,  which  have  been  just 
quoted,)  while  others,  among  whom  may  be  men- 
tioned Hunter  and  Abernethy,  have  advocated 
delay.  M.  Boucher,  in  a  memoir  addi-essed  to  the 
French  Academy,  defined  three  periods  for  opera- 
tion, 1.  The  period  between  the  receipt  of  the 
injury  and  the  appearance  of  the  inflammatory 
symptoms.  2.  When  the  inflammatory  action  has 
commenced,  and  is  more  or  less  capable  of  disturb- 
ing the  animal  economy.  3.  When  the  violence 
of  the  inflammatory  symptoms  and  symptomatic 
fever  have  abated  ;  that  is,  when  the  suppurative 
stage  is  fully  established.  This  division  of  periods 
has  been  sanctioned  and  adopted  by  Mr.  Guthrie 
and  also  by  Mr.  Rutherford  Alcock.  The  first 
and  tliird,  it  will  be  seen,  correspond  to  the  first 
and  second  of  Mr.  Pott,  the  second  is  a  further 
subdivision  and  is  intermediate  between  the  otlier 
two. 

_  Mr.  Alcock  considers  this  further  distinction  an 
important  one,  and  he  proposes  the  terms  jmmari/, 
intermediary,  and  secondary,  to  designate  the  ope- 
rations performed  at  the  three  several  periods.  He 
considers  that  the  intermediary  "differ  greatly 
from  the  others  in  the  principal  circumstances 
which  are  held  to  influence  the  propriety  of  the 
amputation  and  its  result,  and  ought  neither  to  be 
classed  with  the  primary  of  the  first  class,  or  the 
secondary  of  the  third."  {Medical  Hist,  of  the 
Spanish  Legion,  IS.'JS,  p.  CO.)  This  intermediate 
period  IS  unquestionably  the  most  unfavourable  of 
the  three,  and  Sir  G.  Ballingall  observes,  that  "as 
It  is  a  period  which  no  one  advocates  or  adopts 
from  choice,  a  period,  in  short,  in  which  amputations 
are  looked  upon  as  compulsory  and  undertaken 
with  reluctance,  their  number  is  not  likely  to  be 
great,  and  the  main  question  comes  again  to  lie 
between  primary  and  secondary  operations."  {nii- 
litary  Surg.  ed.  5,  18,55,  p.  424.) 

It  is  desirable,  however,  that  these  intermediate 
cases  should  bo  distinguished  from  the  other  two 
cl.nsses,  in  estimating  results,  or  they  will  lead  to 
erroneous  deductions.  Looking  upon  them  as 
compulsory  operations,  they  should  be  excluded 
altogether  from  the  calculation,  in  estimating  the 
comparative  merits  of  the  primary  and  secondary 
periods,  properly  so  called. 

It  is  from  the  experience  of  military  surgeons 
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that  the  principal  deductions  in  favour  of  primary 
amputations,  as  compared  with  secondary,  have 
been  drawn.  There  is,  however,  a  considerable 
difference  between  military  and  civil  surgery  in 
this  respect,  the  contrast  between  the  results  of 
primary  and  secondary  amputations  being  by  no 
means  so  well  marked  in  the  latter  as  in  the 
former._  According  to  Mr.  Alcock,  "The  same 
proportion  no  longer  exists,  iia3',  is  not  seldom  re- 
versed : "  and  Sir  G.  Ballingall  says,  "  Upon  this 
point  I  have  had  as  good  opportunity  of  ibrniing 
an  opinion  as  most  of  my  contemporaries,  having 
now  served  thirteen  years  in  the  former,  and 
nearly  thirty  in  the  latter.  In  civil  hospitals  the 
comparative  success  of  primary  amputation  has 
been  by  no  means  so  great  as  that  which  I  was 
accustomed  to  see  and  to  hear  of  in  the  armj-. 
Sanson,  who  has  noticed  this  fact,  has  assigned 
several  reasons  obviously  leading  to  a  different  re- 
sult ;  and  amongst  these,  the  moral  influence  of 
the  different  circumstances  under  which  a  patient 
is  received  into  a  civil  and  into  a  military  hospital, 
has  always  appeared  to  me  one  of  the  most  impor- 
tant. A  tradesman,  with  perhaps  an  indifterent 
constitution,  and  a  wife  and  family  dependent  on 
his  exertions,  is  admitted  with  an  injury  requiring 
amputation,  which  may  be  the  result  of  an  accident 


originating  in  intoxication,  ignorance,  or  folly,  and 
by  which  he  finds  himself  suddenly  reduced  to 
misery  and  dependence  :  while  the  soldier,  again, 
with  a  constitution  originally  sound,  and  accus- 
tomed to  contemplate  such  an  accident,  loses  his 
bmb  in  a  good  cause,  under  circumstances  creditable 
to  himself  and  duly  appreciated  by  his  countrj', 
from  which  he  is  certain  of  a  pension  for  life." 
"In  addition  to  the  powerful  effect  which  this 
moral  contrast  must  necessarily  produce,  there  is  a 
physical  cause  operating,  which  I  believe  to  be  one 
of  the  most  influential,  although  one  of  the  least 
observed.  A  soldier  going  from  a  filthy  billet  or 
a  crowded  barrack  room,  into  a  clean  well  aired 
and  well  regulated,  military  hospital,  goes  often 
Irom  a  worse  atmosphere  into  a  better,  while  a 
mason  or  house  carpenter  accustomed  to  work  all 
day  in  the  open  air,  is  taken  into  a  large  civil 
hospital  constantly  occupied  with  its  full  comple- 
ment of  patients,  and  having  its  atmosphere  there- 
by necessarily  vitiated."  {Mil.  Surg.  p.  423  ed 
5,  J  055.)  "         i        J  • 

Mr.  Alcock  is  likewise  in  favour  of  primary 
amputation,  although  he  does  not  recommend  it 
quite  so  exclusively  as  other  military  surgeons. 
In  fact,  he  found,  in  his  own  experience  while 
attached  to  the  Spanish  Legion,  that  his  pri- 
mary were  not  so  successful  as  his  secondarv 
operations  ;  and  he  thinks,  therefore,  that  the 
latter  have  been  too  indiscriminately  condemned, 
for  a  full  discussion  of  the  whole  subject,  the 
.•cader  IS  referred  to  Mr.  Alcock  s  valuable  and 
1  un' "in    T?\       A»>P"'"ti"i  (Bee  Lance/, 

cirois  have  been  introduced  into  both  sides  of  tho 
a.gunient,  and  that  «  Ihe  mortality  of  the  secondary 
lacs  l^cen  greatly  exaggerated,  and  the  dam/ers  of  the 
Vnmtry  underrated,"  but  that,  on  the  other  hand, 
1110  advocates  for  secondary  operations  havec<|uullv 
lost  Bight  of  all  tho  lives  lost  with  and  without 
nperatioii,  m  the  intervening  period  between  the 
lii-st  and  twentieth  day."  {Laned,  vol.  ii.  DMO- 
P-  292.)     Mr.  Alcock  holds  that  "  i)rimai  v 
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fractvired, 


amputation  is,  beyond  qxiestion,  the  best  practice 
in  the  maiority  of  instances,  not  because  the  human 
system  is  at  that  period  in  the  best  stale  for  meeting 
tJie  consequences  of  the  double  shocic,  moral  or  phy- 
sical —  not  because  these  present  such  decidedly 
more  favourable  results  than  secondary  amputa- 
tions, under  every  condition  of  circumstances  (when 
the  latter  are  not  compulsorily  performed),  but 
because  many  will  be  the  forced  amputations  in  an 
intermediate  and  still  less  favourable  period  ;  many 
more  the  death  before  the  favourable  pcfriod  arrives; 
and  a  large  number  even  then  remain  who  arrive 
at  that  period,  but  offer  no  reasonable  chance  of 
surviving  the  shock  of  an  operation  if  superadded 
on  tlte  diseased  and  exlmisting  actions  to  ivMch  the 
original   injury  had  given  rise.    Add  all  these 
deaths  to  those  from  secondary  amputation  (properly 
80  called)  and  he  must  be  a  bigot  indeed  to  the 
adverse  opinion,  who  can  have  one  moment's  hesita- 
tion as  to  which  side  of  the  question  the  amount 
of  human  suffering  and  the  loss  of  human  life  pre- 
ponderates "  (loc.  cit.  p.  292).    M.  Velpeau  says, 
"  The  fundamental  argument  of  the  partizans  of 
temporization,  to  wit,  that  a  multitude  of  mutilated 
persons  would  have  been  enabled  to  save  their 
limbs,  if  the  surgeon  had  delayed,  is  more  specious 
than  solid  ;  for  we  can  reply  to  them,  that  a 
goodly  number  of  the  other  cases  would  be  living 
with  three  limbs,  if,  in  delaying  the  operation  they 
had  not  suffered  them  to  die  with  four."  {Elem.  of  Op. 
Surg.  vol.  ii.  p.  469.  Mott's  Translation.)  The 
opinions  of  Mr.  Alcock,  as  quoted  above,  embody, 
we  believe,  as  nearly  as  possible,  the  doctrine  of 
the  great  majority  of  surgeons  of  the  present  day, 
and  that  doctrine  may  be  briefly  stated  as  follows : 
when  the  injury  is  such  that  it  is  obvious  that 
there  is  no  chance  for  the  ultimate  preservation  of 
the  limb,  primaiy  amputation  should  always  be 
preferred  ;  but  when  the  surgeon  has  doubts  on 
this  point,  which  will  very  frequently  be  the  case, 
for  the  question  is  often  one  of  the  greatest  possible 
difficulty  and  delicacy,  he  should  give  the  limb  the 
benefit  of  the  doubt,  holding  the  alternative  of  se- 
condary amputation  in  reserve  in  case  of  need  ;  the 
results  of  this  latter,  if  not  equal  to  those  of  the 
former,  being  yet  sufficiently  favourable,  in  civil 
practice  especially,  to  wari'ant  the  delay. 

Primary  amputation,  however,  is  not  always  to 
be  "  immediate  "  in  the  literal  sense  of  the  word, 
but  the  state  of  collapse,  or  shock,  which  is  often 
the  immediate  effect  of  a  serious  injury,  must  be 
allowed  to  pass  off  before  the  operation  is  attempt- 
ed. The  surgeon  may  often  wait  with  advantage, 
as  Mr.  Guthrie  recommends  (see  article  Gunshot 
Wounds),  for  six  or  eight  hours  or  even  longer, 
cordials  being  administered  at  intervals  until  reac- 
tion has  duly  taken  place.  A  still  longer  delay  is 
in  many  cases  admissible,  although  Mr.  Skey  per- 
haps goes  too  far  in  thinking  that  "  the  condition 
of  the  patient  is  as  favourable  for  amputation  at  the 
expiration  of  thirty-six,  or  even  forty-eight  hours, 
as  at  the  expiration  of  three  or  four." 

On  the  question  of  reaction  after  serious  accidents, 
the  last  named  author  thinks  sufficient  distinction 
is  not  made  "  between  the  consequences  of  violence 
done  to  the  circulating  and  that  to  the  nervous 
svstem  A  man  receives  a  severe  Wow  on  the 
abdomen  or  elsewhere  ;  his  nervous  system  sustains 
the  first  effect  of  the  shock  ;  h.s  pulse  sinks  till  it 
becomes  almost  in.perceptib  e,  but  he  has  lost  no 
blood     To  amputate  a  limb  which  may  have  been 


uaui-uicu,  or  crushed,  or  otherwise  severely  or 
hopelessly  mutilated,  in  this  condition  of  his  sys- 
tem, is  to  hurry  him  on  to  his  death.    The  cause 
is  a  shock  which  time  can,  and  under  favourable 
circumstances  will,  remedy.     We  give  him  stimu- 
lants, and  his  circulation  rallies ;  his  physical 
powers  revive,  and  in  the  course  of  one  or  more 
hours,  we  amputate,  with  success.      Contrast  this 
case  with  that  of  a  man  reduced  to  an  equal 
degree  of  prostration  by  toss  of  blood,  consequent 
on  severe  compound  fracture  or  mutilation  of  aiij' 
kind.    In  such  a  case  how  can  we  expect  reaction 
to  take  place  with  the  circulation  reduced^  by  a 
large  diminution  from  its  standard  quantity."  Mr. 
Skey  thinks  that  in  the  former  case  we  should 
postpone  the  operation  until  reaction  has  taken 
place,  but  in  the  latter  (that  is,  if  there  exist  good 
grounds  for  believing  the  hemorrhage  to  have  been 
considerable)  we  must  attribute  the  prostration 
primarily  to  that  cause,  and  resort  to  immediate 
amputation.    {Skey,  Op.  Surg.  p.  315.)] 

For  the  consideration  of  a  variety  of  compli- 
cated circumstances  affecting  the  question  of  am- 
putation in  compound  fracture,  I  must  refer  to 
Gunshot  Wounds. 


2.  Extensive  Contused  and  Lacerated 
Wounds. 

These  form  the  second  class  of  general  cases 
requiring  amputation.  Wounds  without  fracture 
are  not  often  so  bad  as  to  require  this  operation. 
When  a  limb,  however,  is  extensively  contused 
and  lacerated,  and  its  principal  blood-vessels  are 
injured,  so  that  there  is  no  hope  of  a  continuance 
of  the  circulation,  the  immediate  removal  of  the 
member  should  be  recommended,  whether  the 
bones  be  injured  or  not.  Also,  since  no  effort  on 
the  part  of  the  surgeon  can  preserve  a  limb  so  in- 
jured, and  such  wounds  are  more  likely  to  mortily 
than  any  others,  the  sooner  the  operation  is  un- 
dertaken the  better. 

In  these  cases,  as  in  those  of  compound  frac- 
tures, though  amputation  may  not  always  be  ne- 
cessary at  first,  it  often  becomes  so  afterwards. 
The  foregoing  observations,  relative  to  the  second 
period  of  compound  fractures,  are  equally  appli- 
cable to  badly  lacerated  wounds,  unattended  with 
iniury  of  the  bones.  Sometimes  a  rapid  mortifi- 
cation comes  on  ;  or  a  profuse  suppuration,  which 
the  system  can  no  longer  endure.  _ 

For  information  on  the  proper  period  of  am- 
mitatuig  in  traumatic  gangrene,  see  Mortifica- 
tion, and  the  section  on  this  disorder  in  the  present 
article. 


3. 


Cases  in  which  part  of  a  Limb  has  been 

carried  away  by  a  cannon-ball. 
Wlien  part  of  a  limb  has  been  torn  off  by  a 
cannon-ball,  or  any  other  cause  capable  of  pro- 
ducing a  similar  effect,  the  formation  of  a  good 
and  serviceable  stump;  the  greater  fe^jl'  ^^^'^ 
ing  the  clean,  regular  wound  of  amputation  ;  and 
he  benefit  ofa  for  more  expeditious,  as  well  as  o 
a  sounder  cure,  are  the  principal  reasons  which 
here  make  the  operation  advisable. 

ThTs  was  an  instance,  in  which  some  former 
surg  ns  disputed  the  necessity  of .  amputation 
Tl>ev  urRed  as  a  reason  for  their  opinion,  that  the 
liSlS^g  already  removed,  it  is  bc«er  to  en  e  - 
vour  to  cure  the  wound  as  speedily  as  pos  ible 
than  increase  the  patient's  sufferings  and  dangei, 


by  making  him  to  submit  to  amputation.    It  must 
be  remembered,  however,  that  the  bones  are  ge- 
nerally shattered,   and    reduced  into  numernus 
fragments  ;  the  muscles  and  tendons  are  unequally 
divided,  and  their  ends  torn  and  contused.  Now, 
none  of  the  old  surgeons  questioned  the  absolute 
necessity  of  extracting  the  splinters  of  bone,  and 
cutting  away  the  irregular  extremities  of  the  ten- 
dons and  muscles,  which  operations  would  require 
a  longer  time  than  amputation  itself.  Besides, 
we  should  recollect  that,  by  making  the  incision 
above  the  injured  part,  so  as  to  be  enabled  to  cover 
the  bone  with  flesh  and  integuments  perfectly 
free  from  injury,  the  extent  of  the  wound  is  so 
diminished,  that  the  healing  can  be  accomplished 
in  one  third  of  the  time  which  would  otherwise  be 
requisite,  and  a  much  firmer  cicatrix  is  also  ob- 
tained.   Such  reflections  must  convince  us  that 
amputation  here  holds  forth  great  advantages.  It 
canpot  increase  the  patient's  danger  ;  and  as  for 
the  momentary  augmentation  of  pain  which  he 
suffers,  he  is  amply  compensated.    (See  G  unshot 
Wounds.) 

4.  Mortification. 
Mortification  is  another  cause,  which,  when 
advanced  to  a  certain  degree,  renders  amputation 
indispensably  proper.  We  have  noticed,  that 
bad  compound  fractures,  and  wounds,  often  ter- 
minate in  the  death  of  the  injured  limb.  In  such 
cases,  there  can  bfe  no  doubt  that  the  operation 
is  generally  the  safest  and  most  advantageous 
measure.  Nay,  there  are,  as  we  shall  presently 
see,  certain  forms  of  mortification,  in  which  the 
early  performance  of  amputation  is  the  only  chance 
of  saving  the  patient. 

Practitioners  have  entertained  very  opposite 
opinions  concerning  the  period  when  one  should 
operate  in  cases  of  mortification.  Some  pretend 
that  whenever  the  disorder  presents  itself,  and  es- 
pecially when  it  is  the  effect  of  e-tternal  violence, 
we  should  amputate  immediately  the  mortification 
has  decidedly  begun  to  form,  and  while  the  mis- 
chief is  in  a  spreading  state.  Others  believe  that 
the  operation  should  never  be  undertaken  before 
the  progress  of  the  disorder  has  stopped,  even  not 

^  till  the  dead  parts  have  begun  to  separate  from  the 

'  living  ones. 

The  advocates  for  the  speedy  performance  of 
amputation  declare,  that  the  further  progress  of 
the  mortification  may  be  stopped,  and  the  life  of 

1  the  patient  preserved,  by  cutting  above  the  parts 
affected.    However,  according  to  the  reports  of 

1  the  greater  number  of  eminent  surgical  writers, 

'  this  practice  is  highly  dangerous,  and  undeserving 
of  confidence.     Whatever  pains  m.iy  be  taken,  in 

•  the  operation,  only  to  divide  sound  parts,  there  is 
'  no  certainty  of  succeeding  in  this  object,  and  the 

•  most  skilful  practitioner  may  be  deceived.  The 
skin  may  appear  to  be  perfectly  sound  and  free 
from  inflammation,  while  the  muscles  which  it 
covera,  and  the  parts  immediately  surrounding  the 
bone,  may  actually  be  in  a  gangrenous  state.  But 
even  when  tlie  soft  parts  are  found  free  from  ap- 

liparont  distemper  on  making  the  incision,  still,  if 
the  operator  should  not  have  waited  till  the  mor- 
tification has  ceased  to  spread,  the  stump  will  al- 
iraost  always  be  attacked  by  gangrene.  Surgeons 
'■who  have  had  opportunities  of  frequently  seeing 
'Wounds  which  have  a  tendency  to  mortify,  enter- 
tain the  latter  opinion.    Such  was  the  sentiment  of 
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'  Pott,  who  says  that  he  has  often  seen  the  experi- 
ment made,  of  amputating  a  limb  in  which  gan- 
grene had  begun  to  show  itself,  but  never  saw  it 
succeed,  and  it  invariably  hastened  the  patient's 
death. 

The  operation  may  be  postponed,  however,  too 
long.    Mr.  S.  Sharp,  in  particular,  recommended  too 
much  delay,  advising  the  operation  never  to  be  un- 
dertaken till  the  natural  separation  of  the  mortified 
parts  had  considerably  advanced.    Mr.  Sharp  was 
a  surgeon  of  immense  experience,  and  his  autho- 
rity carries  with  it  the  greatest  weight.    But,  per- 
haps, he  was  too  zealous  in  his  opposition  to  a 
practice,  the  peril  of  which  he  had  so  often  beheld. 
When  the  mortification  has  ceased  to  spread,  there 
is  no  occasion  for  further  delay.    We  now  obtain, 
just  as  certainly,  all  the  benefits  of  the  operation, 
and  get  rid  of  a  mass  of  putridity,  the  exhalations 
fi-om  which  poison  the  atmosphere  which  the  pa- 
tient breathes,  and  are  highly  detrimental  to  his 
health.    Nay,  patients  in  these  circumstances  may 
actually  fall  victims  to  the  absorption  of  putrid 
matter.    However,  this  danger  would  not  be  so 
considerable  as  that  which  would  arise  from  too 
precipitate  an  operation  ;  and  it  is  better  to  dei'er 
amputation  a  little  more  than  is  absolutely  requisite, 
than  run  any  risk  of  performing  the  operation  be- 
fore it  is  certain  that  the  parts  have  lost  their  ten- 
dency to  gangrene. 

In  the  article  Mortification,  we  have  noticed 
particular  cases  of  gangrene,  where,  the  surgeon  is 
not  to  wait  for  the  line  of  separation  being  formed, 
but  have  recourse  to  the  immediate  performance  of 
amputation.  The  experience  of  Mr.  Lawrence 
and  several  cases  which  I  saw  in  the  British  mili- 
tary hospitals  during  the  last  war,  tend  to  confirm 
the  propriety  of  such  practice.  (See  Medico-CMr. 
Trans,  vol.  vi.  p.  156,  &c.) 

In  an  example,  where  a  large  part  of  the  arm 
was  deeply  affected  with  gangrene  from  external 
violence^  and  the  disorder  was  yet  making  rapid 
progress,  I  once  recommended  the  performance 
of  amputation  at  the  shoulder-joint.     On  the 
whole,  this  instance  was  fav(mrable  to  the  practice; 
for,  though  the  patient  died  at  the  end  of  a  fort- 
night, probably  he  would  not  have  lived  twenty- 
tour  hours,  had  the  operation  not  been  done  ;  nor 
was  the  stump  attacked  with  mortification,  —  a 
circumstance  worthy  of  attention,  because  it  is  a 
danger  particularly  insisted  upon  by  the  opponents 
of  amputation  under  the  preceding  circumstances  • 
and,  h;id  it  not  been  for  a  large  abscess,  which 
formed  in  the  back,  as  was  supposed,  from  a  vio- 
lent blow  received  in  the  fall  which  produced  the 
origiiuil  injury,  there  were  well-grounded  hopes 
of  recovery. 

There  is  likewise  a  species  of  gangrene,  which 
IS  pointed  out  by  Mr.  Guthrie,  as  requiring  early 
amputafon.  "A  soldier  (says  ho)  shall  receive 
a  flesh-wound  from  a  musket-ball  in  the  middle 
of  the  thigh,  which  passes  through  the  limb  ap- 
!>arently,  on  a  superficial  inspection,  without  in- 
,)i|nng  the  main  artery  ;  or  it  shall  pass  close  l,c- 
"ud  the  femur,  where  the  artery  turns  to  the 
tJack  part  of  the  bone  ;  or  it  may  go  through  the 
middle  of  the  bono,  from  behind  forwards,  between 
the  condyles  of  the  femur,  into  the  knee-joint,  ami 
the  patient  sliall  walk  to  the  surgeon  with  littlo 
assistance,  bo  superficially  dressed,  and,  in  many 
cases,  considered  slightly  wounded  ;  yet  the  fe- 
moral artery  and  vein,  in  the  whole  of  these  cases, 
E  2 
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and,  indeed,  in  many  others,  shall  be  wounded, 
or  cut  across,  and  the  local  inflammation  be  so 
slight  as  to  obtain  little  attention.    On  the  third 
or  fourth  day,  the  patient  shows  his  toes  dis- 
coloured, and  complains  of  pain  and  coldness  in 
the  limb  below  the  wound,  the  constitution  begins 
to  sympathise  with  the  injury,  and  the  surgeon 
probably  thinks  the  case  extraordinary.  Perhaps 
he  suspects  the  real  state  of  the  injury  ;  but  is 
surprised  that  a  wound  of  the  femoral  or  popliteal 
artery,  with  so  little  attendant  injury,  could  cause 
mortification,  &c.    He  is  anxious  to  do  something; 
but  mortification,  or  at  least  gangrene,  having 
commenced,  he  must,  according  to  general  rule, 
await  the  formation  of  the  line  of  separation.  The 
temperature  of  the  leg,  a  little  above  the  gangrene, 
is  good,  perhaps  higher  than  natural;  he  hopes  it 
will  not  extend  farther,  and  it  probably  does  re- 
main stationary  for  a  little  time.    At  last,  the  parts 
originally  afi'ected— the  toes — become  sphacelated, 
and  gangrene  quickly  spreads  up  the  leg  as  far  as 
the  wounded  artery,  by  which  time  the  patient 
dies." 

For  the  purpose  of  preventing  such  a  disaster, 
where  the  artery,  or  artery  and  vein,  have  been  di- 
vided, Mr.  Guthrie  recommends  the  performance 
of  amputation  as  soon  as  the  gangrene  is  perceived 
to  extend  beyond  the  toes  :  and  the  swelling  and 
slight  attendant  inflammation,  which  is  marked 
more  by  the  tumefaction  than  the  redness  of  the 
part,  has  passed  higher  up  than  the  ankle.  (See 
Gullirie  on  Gunshot  Wounds,  p.  GO,  61.) 

Mortification  of  a  limb,  after  operation  for  aneu- 
rism, is  another  exception  to  the  general  rule  of 
not  amputating  till  the  mortification  has  stopped. 
Where  also  grangrene  arises  from  the  obstruction 
of  the  circulation,  by  an  aneurism  bursting,  and  its 
blood  passing  copiously  into  the  cellular  tissue  of 
the  limb,  amputation  should  be  performed  without 
delay,  though  the  mortification  may  not  have  stop- 
ped. An  example  of  the  success  of  this  practice, 
I  have  laid  before  the  profession.  (See  Med.  Chir. 
Trans,  vol.  xvi.) 


5.  Diseased  Joints. 


Excluding  from  present  consideration  the  pro- 
posal to  undertake  the  excision  of  some  joints  which 
are  in  particular  states  of  injury,  or  disease,  I  may 
observe,  that  scrofulous  joints,  with  diseased  bones, 
and  distempered  ligaments  and  cartilages,  is  an- 
other case  in  whicli  amputation  may  become  ab- 
solutely necessary.  As  Mr.  Pott  remarks,  there  is 
one  circumstance  attending  this  complaint,  often 
rendering  it  particularly  unpleasant,  which  is,  tliat 
the  subjects  are  most  frequently  young  children,  so 
as  to  be  incapable  of  determining  for  themselves  : 
which  inflicts  a  distressing  task  on  their  nearest  re- 
lations. All  the  efforts  of  physic  and  surgery 
often  prove  absolutely  ineffectual,  not  only  to  cure, 
but  even  to  retard  the  disease  in  question.  Not- 
withstanding many  cases  admit  of  cure,  numerous 
others  do  not.  The  disease  often  begins  in  the 
very  inmost  recesses  of  the  celhilar  texture  of  the 
heads  of  the  bones  forming  the  large  articulations, 
such  as  the  hip,  knee,  ankle,  and  elljow  ;  the  bones 
become  diseased  in  a  manner  which  will  be  ex- 
plained in  the  article  Joints,  sometimes  with  great 
pain  and  symptomatic  fever  ;  sometimes  with  little 
of  either,  at  least  in  the  beginning.  The  cartilages 
covering  the  ends  of  these  bones,  and  designed  lor 
the  mobility  of  these  joints,  are  totally  destroyed  ; 


the  epiphyses  in  young  subjects  are  either  partially, 
or  totally  separated  from  the  said  bones  ;  the  liga- 
ments of  the  joints  are  sj  thickened  and  spoiled 
bj'  the  distemper,  as  to  lose  all  natural  appearance, 
and  become  quite  unfit  for  all  the  purposes  for 
which  they  were  intended  :  the  parts  appointed  for 
the  secretion  of  the  synovia,  become  distempered 
in  like  manner.    All  these  together  furnish  a  large 
quantity  of  stinking  sanious  matter,  which  is  dis- 
charged either  through  artificial  openings,  made 
for  the  purpose,  or  through  small  ulcerated  ones. 
These  openings  commonly  lead  to  bones  which  are 
diseased  through  their  whole  texture.    When  the 
disease  has  got  into  this  state,  the  constant  pain, 
irritation,  and  discharge  bring  on  hectic  symptoms 
of  the  most  destructive  kind,  such  as  total  loss  of 
appetite,  rest,  and  strength,  profuse  night  sweats, 
and  as  profuse  purgings,  which  foil  all  the  efforts 
of  medicine,  and  bring  the  patient  to  the  brink  of 
destruction.    (See  Pott  on  Amputation.) 

In  these  cases,  amputation  is  attended  with  more 
success  when  performed  late,  than  when  under- 
taken at  an  early  period,  before  the  disease  has 
made  great  advances.  This  is  fortunate,  as  it 
aff'ords  time  for  a  fair  trial  of  such  remedies  as  are 
best  calculated  to  check  the  progress  of  the  dis- 
order.   (See  Joints.) 

Whenever  the  disease  of  a  joint  is  likely  to  ter- 
minate in  anchylosis,  amputation  should  not  be  re- 
sorted to,  as  a  cure  will  be  eifected  without  it  (See 
Anchylosis.)  In  deciding  to  amputate,  or  not, 
a  great  deal  'will  depend  upon  the  state  of  the 
patient's  health,  and  his  kind  of  constitution,  as  well 
as  upon  the  condition  of  the  joint  itself. 

[The  treatment  of  diseased  joints  by  excision  of 
the  articular  extremities  of  the  bones,  has  of  late 
years  been  adopted  with  signal  success  in  many 
cases  in  which  formerly  the  entire  limb  would  have 
been  sacrificed,  and  the  number  of  amputations 
performed  for  this  class  of  diseases  has  in  conse- 
quence materially  diminished.  Nevertheless,  there 
will  always  remain  cases  to  which  excision  is  in- 
applicable, and  in  which  amputation  may  become 
absolutely  necessary.  When  the  disease  com- 
mences in  the  bones,  and  when  these  are  aftected 
for  some  distance  from  the  articulation,  so  as  to 
render  it  impossible  to  excise  the  whole  disease 
without  removing  more  than  the  articular  ex- 
tremities of  the  bones  ;  when,  also,  the  soft  parts 
are  extensively  disorganised,  and  there  are  ab- 
cesses  and  sinuses  extending  upwards  and  down- 
wards along  the  limb  ;  when  it  is  not  probable 
that  the  patient  will  have  sufficient  strength  to 
support  him  through  the  protracted  effort  of  repair 
that  excision  will  demand  from  him  ;  or  when  the 
constitutional  symptoms  are  such  as  to  render  it 
necessary  to  remove  speedily  and  completely  the 
source  of  irritation  by  whicli  his  life  is  endangered, 
in  all  such  cases,  amputation  is  the  alternative 
which  must  still  be  resorted  to,  and  the  injudicious 
employment  of  excision  would  only  serve  to  bring 
undeserved  discredit  on  one  of  the  most  valuable 
improvements  which  have  been  introduced  into 
modern  surgery.] 


G.  Necrosis. 
Another  distemper,  sometimes  producing  a  ne- 
cessity for  amputation,  is  necrosis,  or  the  deatli  oi 
the  whole,  or  of  a  considerable  part,  of  the  bones 
of  the  extremities,  accompanied  with  such  exten- 
sive abscesses,  sucli  disease  of  the  soft  parts,  sucli 
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disorder  of  the  constitution,  nnd  prostration  of 
strength,  th.it  every  hope  of  a  cure  being  ell'ected 
by  a  natural  process  must  be  renounced.  By 
necrosis,  is  here  meant,  not  merely  some  disease 
which  destroys  the  surface  of  a  bono,  but  one 
which  extends  its  depredations  to  the  whole  of  the 
internal  substance,  and  that  from  end  to  end. 
Portions  of  the  bones  die  from  a  variety  of  causes, 
such  as  struma,  lues  venerea,  deep-seated  abscesses, 
pressure,  &c.  ;  and  bones  in  this  state,  when  pro- 
perly treated,  often  exfoliate  and  cast  off  their  dead 
parts.  But,  when  the  whole  substance  of  a  bone 
becomes  diseased,  from  end  to  end,  frequently  no 
means  will  avail.  Nevertheless,  I  would  not 
positively  affirm,  as  Mr.  Pott  has  done,  that  every 
extensive  necrosis,  affecting  a  bone  nearly  its 
whole  length,  must  inevitably  require  amputation. 
The  power  of  nature  in  restoring  the  bones  is 
sometimes  wonderful.    (See  Necrosis.) 

When,  however,  in  a  case  of  necrosis,  the  limb 
hreaks  in  the  midst  of  the  diseased  part  of  it,  fol- 
lowed by  vast  deformity,  profuse  suppuration,  and 
urgent  constitutional  derangement,  amputation  is 
indicated.  (See  Dupuytren,  Clin.  Cltir.  t.  iv.  p. 
260.) 

7.  Cancerous  and  other  inveterate 
Diseases, 

Cancerous  diseases,  and  malignant  incurable 
ulcers  on  the  limbs,  sometimes  render  amputation 
a  matter  of  necessit}'.  In  treating  of  cancer,  we 
shall  remark,  that  little  or  no  confidence  can  be 
placed  either  in  internal  or  any  kind  of  topical 
remedies,  and  that  there  is  nothing  except  the 
total  separation  of  the  part  affected,  upon  which 
any  rational  hopes  of  cure  can  be  built'  Cancer, 
of  the  scirrhus  variety,  is  not  frequently  seen 
on  the  extremities.  Every  m.an  of  experience, 
however,  must  occasionally  have  seen,  in  this  situa- 
tion, if  not  scirrhoma,  as  it  is  termed  by  Dr.  Cars  well 
(see  his  Illustrations  of  the  Elementary  Forms  of 
Disease,  Fasc.  1  et  2),  medullary  tumors,  and 
other  diseases  quite  as  intractable,  and  which 
cannot  be  cured,  except  by  removing  the  affected 
part.  This  may  often  be  accomplished  without 
cutting  off  the  whole  limb:  but  when  the  disease 
has  spread  beyond  certain  bounds,  amputation, 
above  the  part  affected,  is  the  only  thing  to  which 
recourse  can  be  had  with  any  hope  of  success.  In 
a  few  cases  of  medullary  tumor,  the  operation  has 
succeeded;  and  even  after  the  disease  had  reap- 
peared, a  cure  has  now  and  then  been  achieved  by 
another  excision  of  the  diseased  parts.  Yet,  from 
what  I  have  seen  of  fungus  hsematodes,  I  should 
much  doubt,  whether  the  benefit  obtained  by  am- 
putation would  frequently  be  lasting,  as  when  this 
disease  shows  itself  only  externally,  internal  organs 
are  mostly  at  the  same  time  similarly  affected. 
(See  Fungus  HiEMATouEs.) 

Besides  cancerous,  there  are  other  ulcers,  which 
may  render  amputation  indispensable.  Thus,  when 
nn  extensive  ulcer,  of  any  sort  whatsoever,  is.  evi- 
dently impairing  the  health  ;  when,  instead  of 
yielding  to  remedies,  it  becomes  larger  and  more 
inveterate  ;  when,  in  short,  it  puts  life  in  imminent 
danger  ;  amputation  should  be  advised. 

8.  Various  Tumors, 

Tumors  commencing  in  tho  soft  parts,  if  we 
except  those  of  malignant  nature,  may  generally 
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be  removed  without  sacrificing  the  limb  ;  but  it  is 
otherwise  with  those  which  originate  in  the  osseous 
tissue,  as  the  enchondromatous  and  other  tumors 
of  bone.  Occasionally,  perhaps,  when  the  tumor 
grows  from  the  surface  of  a  bone  and  has  not  a 
very  extended  basis  of  attachment,  excision  of  the 
tumor  only  may  bo  successfully  practised,  but  in 
the  majority  of  cases,  the  whole  thickness  of  the 
bone  is  implicated  to  a  greater  or  less  extent,  and 
in  these,  since  their  dispersion  is  out  of  the  ques- 
tion, amputation  of  the  limb  is  the  only  resource. 

Exostosis  may  render  amputation  necessary, 
when  the  tumor  becomes  hurtful  to  the  health,  or 
insupportable,  on  account  of  its  weight,  or  other 
circumstances,  and  cannot  be  removed  by  any  of 
the  plans  specified  in  the  article  Exostosis. 

Before  the  late  facts  and  improvements  relative 
to  the  treatment  of  aneurisms  on  the  extremities, 
these  cases  were  generally  set  down  as  requiring 
amputation.  Even  Pott,  and  J.  L.  Petit,  wrote  in 
recommendation  of  such  practice,  and  their  obser- 
vations on  this  subject  are  among  the  few  parts  of 
their  writings  which  the  enlargement  of  surgical 
knowledge,  since  their  time,  has  rendered  objec- 
tionable. The  surgeon,  to  whom  the  honour  of 
first  correcting  this  erroneous  doctrine  belongs,  is 
A.  N.  Guenault,  who  opposed  the  advice  delivered 
by  Petit.    {Holler,  Disp.  Chir.  vol.  v.  p.  155.) 

I  shall  conclude  these  remarks  on  the  cases  re- 
quiring amputation,  with  advising  surgeonsnever  to 
undertake  this  serious  operation  without  consulting 
the  opinions  of  other  professional  men,  whenever 
their  advice  can  be  obtained.  The  best  operators 
are  often  deficient  in  that  invaluable  kind  of  judg- 
ment, by  which  the  cases,  absolutely  demanding 
amputation,  are  discriminated  from  others,  in  which 
the  operation  may  be  wisely  postponed,  and  a 
chance  taken  of  preserving  the  limb. 

Surgeons  should  generally  refuse  to  amputate 
limbs  merely  affected  with  stiffness  or  deformity. 
Operations  under  such  circumstances,  termed  by 
the  French  operations  de  comp)laisance,  are  more 
frequently  followed  by  ftital  consequences  than 
amputations  in  more  urgent  cases,  (See  Dupuytren, 
Clin.  Chir.  t.  iv.  p.  271.) 

The  History  of  Amputation 
Evinces,  that  the  steps  of  surgery  to  perfection  are 
slow,  and  that  they  even  sometimes  deviate  from 
the  straight  path,  though,  upon  all  essential  points, 
no  retrogradation  has  ever  taken  place.  Here 
nature  has  acted  as  the  guide,  and  the  surgeon's 
chief  merit  has  consisted  in  obeying  the  hints 
which  she  ^herself  has  thrown  out.  As  already 
mentioned,  the  following  natural  occurrence,  no 
doubt,  was  one  of  the  circumstances  which  first 
led  to  the  bold  practice  of  amputation  ;  in  conse- 
quence of  disease,  and  grievous  local  injuries,  whole 
limbs  were  sometimes  seized  with  mortification. 
In  the  majority  of  cases  tliis  was  attended  with  so 
much  constitutional  disturbance,  that  the  patients 
died  ;  but,  in  other  instances,  the  mortification 
was  confined  to  tho  part  ;  suppuration  was  esta- 
blished between  the  dead  and  living  parts  ;  the 
whole  of  the  mortified  limbs  fell  off ;  the  suppurat- 
ing surfaces  healed  up  ;  and  thus,  by  the  powers  of 
nature,  the  patients  were  restored  to  health.  Hera 
was  clearly  proved  the  possibility  of  recovery, 
notwithstanding  tho  loss  of  a  limb.  Tho  surgeon, 
as  Brlinninghausen  remarks,  viewed  with  surprise 
this  course  of  nature,  and  hardly  ventured  to  pro- 
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mote  it  by  the  feeble  means  formerly  employed. 
But,  as  the  mortified  parts,  previously  to  their  de- 
tachment, caused  great  annoyance  by  their  fetor,  a 
surgical  attempt  was  at  length  made  to  get  rid  of 
them  ;  in  doing  which,  the  knife  was  always  kept 
from  touching  the  living  flesh,  on  account  of  a 
well-grounded  fear  of  bleeding,  for  the  suppres- 
sion of  which  no  effectual  methods  were  known. 
Such  was  the  practice  that  prevailed  from  Hippo- 
crates down  to  Celsus.  {Erfahr.  S,-o,  uber  die 
Amp.  p.  14.) 

A.  C.  Celsus,  who  lived  in  the  reign  of  Tibe- 
rius, and  whose  book,  De  Re  Medica,  should  be 
read  by  every  surgeon,  has  left  us  a  shoit  descrip- 
tion of  the  mode  of  amputating  gangrenous  limbs. 
(Lib.  vii.  c.  33.)  It  has  been  often  remarked,  that 
Celsus  has  left  no  instructions  for  securing  the  di- 
vided blood-vessels  ;  but  it  has  not  been  commonly 
noticed,  that,  in  his  chapter  on  wounds,  he  directs 
us  to  stop  hemorrhage  by  taking  hold  of  the  ves- 
sels, then  tying  them  in  two  places,  and  dividing 
the  intermediate  portion.  If  this  measure  cannot 
be  adopted,  he  advises  the  use  of  a  cauterizing 
iron.  Several  hints  are  to  be  met  with  in  the  writ- 
ings of  Celsus,  from  which  it  may  be  inferred,  that 
the  ligature  of  bleeding  vessels  was  sometimes 
practised  at  the  early  age  in  which  he  lived  ;  and 
this  supposition  is  strengthened,  by  a  fragment  of 
Archigenes,  preserved  by  Cocchius,  on  the  sub- 
ject of  amputation,  where  he  speaks  of  tying,  or 
"sewing,  the  blood-vessels.  We  are  not,  however, 
iu  possession  of  all  the  writings  of  medical  authors, 
prior  to  the  time  of  Galen,  and  must  therefore 
remain  in  doubt  upon  this  point.  (Rees''s  Ci/clo- 
poidia,  art.  Amputation.) 

It  has  been  argued,  therefore,  with  some  appear- 
ance of  reason,  that  if  amputation  often  proved 
fatal  in  the  days  of  Celsus, — "  S£epe  in  ipso  opere," 
as  the  expression  is,  —  it  was  owing  to  the  want 
of  some  efficacious  method  of  compressing  the  blood- 
vessels during  the  operation  itself 

But,  admitting  that  the  ancients  were  not  alto- 
gether uninformed  of  the  plan  of  tying  arteries,  it 
cannot  be  credited  that  they  adopted  the  practice 
to  any  extent  ;  for,  if  they  had,  they  would  not 
have  continued  so  partial  to  the  cautery,  boiling 
cils,  and   a  farrago  of  astringent  applications. 
They  would  also  never  have  had  recourse  to  the 
barbarous  method  of  cutting  the  flesh  with  a  red- 
hot  knife,  with  the  view  of  stopping  the  hemor- 
rhage by  converting  the  whole  surface  of  the  stump 
into  an  eschar.     Painful  in  its  execution,  and 
horrid  in  its  consequence,  as  this  burning  oper- 
ation was,  it  seldom  proved  a  lasting  antidote  to 
the  bleeding,  which  generally  carae  on  in  a  fatal 
manner,  as  soon  as  the  sloughs  were  loose.  On 
this  part  of  the  subject  my  own  ideas  fully  agree 
with  those  of  a  distinguished  foreign  surgeon,  who 
says,  that  although  the  docmnent  left  us  may 
prove  that  the  ligature  was  known  to  the  ancients, 
and  employed  in  cases  of  aneurisms  and  wounded 
blood-vessels,  nay,  that  the  arteries  were  secured 
with  a  needle  and  ligature  ;  yet  the  practice  could 
not  have  been  extended  to  the  operation  of  am- 
putation, since,  with  the  custom  of  making  the 
incisions,  in  the  dead  parts,  tlie  method  scarcely 
admitted  of  being  put  in  execution.  {Drtinning- 
hauseu,  Erfahr.  uher  die  Ampnl.  p.  29.) 

At  the  period  of  making  tiio  nicisiDu,  the  an- 
cients contented  themselves  with  having  the  skin 
forcibly  drawn  upward  by  an  assistant  j  tiiey  next 


divided,  with  one  sweep  of  the  knife,  the  integu- 
ments and  flesh  down  to  the  bone,  and,  afterwards, 
sawed  the  bone  on  a  level  with  the  soft  parts 
which  were  drawn  upward.  Celsus  considered 
it  better  to  let  the  incision  encroach  upon  the 
living  flesh,  than  leave  any  of  the  diseased  parts 
behind.  ^^Eipotius  ex  san& parte  aliquid  excidatur, 
quam  ex  csgrd  relinquatur."  (Z)c  Medicina,  lib, 
vii.  c.  33.) 

It  appears,  however,  that  his  views  extended 
further  than  those  of  most  of  his  contemporaries, 
and  even  his  followers,  almost  dov/n  to  modern 
times.  After  cutting  the  muscle  down  to  the  bone, 
he  says,  that  the  flush  should  he  reflected,  awl  de- 
tached underneath  with  a  scalpel,  in  order  to  de- 
nude a  portion  of  the  hone  which  is  then  to  be 
sawn  as  near  as  possible  to  the  healthp  flesh,  which 
remains  adherent.  He  states  that,  when  this  plan 
is  pursued,  the  shin  around  the  ivound  will  be  so 
loose,  that  it  can  almost  be  made  to  cover  the  ex- 
tremity of  the  bone.  It  is  to  be  lamented,  that  this 
advice  inculcated  by  Celsus,  should  not  have  been 
comprehended  or  that  it  should  have  been  so  neg- 
lected as  to  stand  in  need,  as  it  were,  of  a  new 
discoverer.  But,  the  fact  is,  that  hemorrhage  for- 
merly rendered  amputation  so  dangerous  that  the 
ancient  surgeons  could  not  devote  much  attention 
to  anything  else  in  the  operation,  and  practi- 
tioners amputated  so  seldom,  that  we  read  in 
Albucasis,  that  he  positively  refused  to  cut  oft'  a 
person's  hand,  lest  a  fatal  hemorrhage  should  ensue, 
and  the  patient  did  it  himself  and  recovered. 
Over  that  part  of  the  stump  which  the  small  quan- 
tity of  preserved  skiu  would  not  cover,  Celsus 
recommended  compresses,  and  a  sponge  dipped  in 
vinegar  to  be  laid.    (-De  Re  Medica,  lib.  vii.  c.  33.) 

Archigenes,  born  at  Apamia  in  Syria,  was  the 
disciple  of  Agathinus,  and  physician  to  Philip, 
king  of  that  country.  He  repaired  to  Rome, 
where  he  practised  physic  and  surgery  in  the 
reign  of  the  emperor  Trajan,  abour  108  years  after 
the  birth  of  Christ.  {Portal.  Hist,  de  V Analomie 
et  de  la  Chirurgie,  t.  i.  p.  61.)  In  the  history 
of  amputation,  the  name  of  Archigenes  is  con- 
spicuous ;  for  he  is  supposed  to  have  been  the  first 
to  apply  a  circular  ligature  to  the  limb  :  he  also 
wetted  the  whole  member  with  cold  water,  for  the 
prevention  of  loss  of  blood;  and  it  is  sometimes 
believed  that  he  entertained  some  notion  of  pre- 
viously taking  up  the  vessels.  Dupuytren  observes, 
however,  that  this  is  very  doubtful,  because  it 
would  imply  such  anatomical  knowledge  of  the 
circulation  as  did  not  exist  at  the  early  period 
alluded  to.  Archigenes  imitated  Celsus  in  the 
important  point  of  makiuR  the  incisions  in  the 
sound  flesh.  {Nicet.  Coll.  Chir.  p.  155  ;  Sprem/cl, 
Geschichle  do  Chir.  h.  i.  p.  404.  Halle,  1«05.) 
Sucfi  was  likewise  the  practice  of  Heliodorus, 
who  at  this  early  period  made  objections  to 
the  plan  of  cutting  off  a  limb  by  a  single  stroke 

 a  proposal  that  was  renewed  in  far  later 

days.  The  same  author  has  also  spoken  of  ampu- 
tating at  the  joints  ;  a  method  of  which  he  disap- 
proves. {Nicet.  Coll.  Chir.  p.  155.)  However, 
Galen  entertained  a  favourable  opunon  of  it. 
{Com.  4,  in  lib.  de  Artie,  p.  fioO.)  Galen's  pre- 
cepts concerning  amputation  are,  upon  the  wli  Ic, 
very  like  those  of  Hippocrates  ;  for  he  directs 
only  the  dead  parts  to  be  cut,  and  the  stump  to  be 
cauterized.  {De  Arte  CurafivA  ad  Glauconem. 
lib.  ii.)    By  all  the  old  writers,  amputation  was 
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entirely  restricted  to  cases  of  mortification  ;  fur- 
ther thej'  were  afraid  to  go  ;  and  this  precept,  and 
all  the  other  doctrines  of  Galen,  may  be  said  to 
have  been  the  guide  of  the  whole  surgical  profes- 
sion for  at  least  fourteen  centuries. 

The  timid  Arabians  were  not  partial  to  ampu- 
tation ;  and  even  in  cases  of  mortification,  gene- 
rally preferred  a  farrago  of  useless  applications, 
like  Armenian  bole,  &c.    Paulus  /Egineta,  like 
Galen,  deviated  from  Celsus's  good  rule  of  making 
the  incisions  in  the  healthy  parts,  and  only  approved 
of  making  the  requisite  division  near  them.  (Lib. 
iv.  c.  19,  p.  140.)    Avicenna  repeated  the  direc- 
tions left  by  the  Greek  writers  (Can.  lib.  iv.  Fen.  3, 
tr.  1,  p.  454),  and  Albucasis  recommended  the 
performance  of  the  operation  witli  a  red-hot  knife. 
(Chintrff.  lib.  i.  sect.  52,  p.  99.)    In  the  middle 
ages,  little  was  done   for  the  improvement  of 
amputation.    But  in  the  fourteenth  century,  gun- 
powder was  invented,  and  soon  applied  to  the 
purposes  of  war ;  so  that  an  abundance  of  cases 
must  have  presented  themselves,  in  which  the  wise 
maxim  of  not  deferring  amputation  until  mortifica- 
tion had  come  on,  but  of  preventing  the  mischief 
by  the  operation,  ought  to  have  struck  an  intelligent 
surgeon.    One  might  also  have  expected  that  prac- 
titioners would  now  have  been  led  to  make  the 
incisions  in  the  sound  flesh.    Unfortunately,  the 
invention  of  gunpowder,  and  its  immediate  conse- 
quences in  surgery  happened  at  a  period  when 
practitioners  were  ill  qualified  to  profit  by  the  new 
lessons   of  experience  set    before   them.  The 
writings  of   their   predecessors  furnished  them 
with  no  directions  how  they  ought  to  act,  and  they 
were  themselves  too  much  confounded  at  the  sight 
of  the  mischief  for  which  they  were  consulted, 
to  be  able  to  form  any  correct  opinion  about  causes 
and  effects.    Their  first  idea  was,  that  the  terrible 
symptoms  proceeded  from  the  parts  being  actually 
burned,  and  they  afterwards  inclined  to  believe 
that  gunshot  wounds  were  poisoned.    Hence  the 
most  absurd  modes  of  treatment  were  instituted, 
and,  as  Briinninghauaen  expresses  himself,  human 
nature  groaned  under  a  new  evil,  for  which  there 
were  for  some  time  no  judicious  plans  of  relief. 
(  Erfahr  4"c.  vher  die  Amp,  c.  19.)    This  deplorable 
state  was  the  natural  result  of  the  depression  of 
science  in  general,  and  of  the  healing  art  in  parti- 
cular, in  the  days  to  which  I  now  refer.    In  these 
middle  ages,  as  they  are  called,  the  population  of 
all  Europe  was  plunged  in  the  deepest  ignorance  ; 
and  whatever  little  knowledge  remained  either  of 
the  arts,  or  languages,  was  monopolized  by  the 
priesthood,  the  physicians  of  those  times,  whoinstead 
of  studying  the  volume  of  nature,  wasted  most  of 
their  time  in  discussing  the  doctrines  of  Galen. 
Surgery  itself  sunk  to  the  lowest  ebb,  as  may  be 
well  conceived  from  the  decrees  issued  by  Pope 
Boniface  the  Eighth,  forbidding  any  of  the  clergy 
to  do  any  thing  themselves  which  drew  blood  ;  and 
of  course,  all  the  operative  part  of  surgery  was 
transferred  to  a  set  of  illiterate,  low-bred  mechanics, 
far  inferior  to  the  worst  country  farriers  of  modern 
times.    Yet,  the  clergy,  who  were  thus  scrupu- 
lously averse  to  soiling  their  own  hands  with  blood, 
or  hurting  their  own  tender  feelings  by  viewing  the 
agony  of  their  fellow-creatures,  when  submitted  to 
operations,  had  no  hesitation  in  taking  the  chief 
emoluments  and  honours  of  the  profession,  or  in 
turning  over  these  poor  sufferers  to  men  more  quali- 
fied to  torture  and  murder  than  give  relief  ;  and, 


what  nearly  staggers  all  credulity,  the  same  profes- 
sors of  Christianity,  who  shuddered  to  spill  a  drop 
of  blood  themselves  on  a  proper  occasion,  as  llaller 
observes,  eagerly  had  a  hand,  and  acted  an  important 
part  in  every  sanguinary  war  where  it  was  possible 
for  them  to  interfere.  In  these  dismal  days  of 
surgery,  the  advice  delivered  by  Celsus  was 
renewed  by  Theodoricus,  who  used  to  administer 
opium  and  hemlock  previously  to  the  operation,  for 
the  purpose  of  rendering  the  patient  less  sensible 
of  pain,  and  afterwards  vinegar  and  ■  fennel  were 
given,  with  the  view  of  dispersing  the  intoxi- 
cating effects  of  the  preceding  medicines.  {CMriirg. 
lib.  iii.  c.  10.) 

The  renowned  Guido  di  Caulico  vvas  the  in- 
ventor of  the  plan  of  taking  off  limbs  without 
bloodshed.  It  is  better,  says  he,  for  the  limb  to 
drop  off,  than  be  cut  off.  This  practice  consisted 
in  covering  the  whole  member  with  pitch  plas- 
ter, and  applying  round  one  of  the  joints  so  tight  a 
band  that  the  parts  below  the  constriction  ulti- 
mately dropped  oflT.  {Cldrury.  tr.  6,  Doctr.  1, 
cap.  8.)  The  method  of  amputating,  suggested 
by  Celsus,  was  again  revived  by  Gersdorf,  who, 
alter  the  operation,  not  only  drew  down  over  the 
stump  the  skin  which  had  been  retracted,  but  ap- 
plied a  hog's  or  bullock's  bladder  over  the  stump, 
so  as  to  render  all  burning  and  stitching  of  the  part 
needless.  {FeldhiKli  der  Wimdarxn.  fol.  63.)  I5ar- 
tholomew  Maggi  also  endeavoured  to  preserve  a 
considerable  flap  of  integuments  for  covering  the 
stump.  {De  Vulner.  Bombard,  et  Sclopet,  4to. 
Bonon.  1552  ;  see  SprengeVs  GescMchte  der  Chi- 
rurgie,  p.  404,  406,  8vo.  Halle,  1805.) 

At  length,  in  the  ISth  century,  when  the  revival 
of  learning  had  commenced   in   Italy,  medical 
practitioners  began  to  think  for  themselves  again, 
and  they  turned  from  compilations  and  scholastic 
nonsense  to  the  consideration  of  nature.  Anatomy 
was  cultivated  with  great  ardour,  and  made  brilliant 
progress  under  eminent  characters  of  the  time  ; 
De  la  Torre,  Berengarius  Carpi,  Vesalius,  Fallo- 
pius,  Eustachius,  and  others,  who  were  also  for 
the  most  part  very  distinguished  surgeons.    "  In 
Italia  scie7iUarum  matre  medici  se  nunquam  cld- 
ritrgia  abdicarunt.    Seculo  15  et  16,  professores 
medici  academics  Bononiensis,  Patavince,  et  aliarum 
in  Italia  illustrium  scholarum  ei  manu  airaverunt, 
et  consilio,  et  inter  istos  viros  summi  chirurgi  ex- 
titerunt."     {Haller,  Bihl.  Chir.  b.  i.  p.  161.) 
Practitioners  now  ventured  to  amputate  limbs  in 
the  sound  part  for  other  incurable  diseases  besides 
mortification  ;  but  the  art  of  stopping  hemorrhage 
after  the  operation  continued  imperfect.  Though 
the  method  of  applying  the  ligature  in  cases  of 
wounded  arteries  and  aneurisms  was  understood, 
yet,  from  some  unaccountable  causes,  the  practice 
was  never  thought  of  in  amputation.    Even  Fallo- 
pius  knew  of  no  other  means  for  stopping  the 
bleeding  but  the  cautery.    {Do  Turn,  praitcrn. 
p.  665.)    On  the  whole,  the  stoppage  of  bleeding 
\yas  not  attended  with  a  degree  of  success,  propor- 
tionate to  the  advances  of  the  healing  art  in  gene- 
ral.   Straps,  bands,  and  compresses  were,  indeed, 
put  round  the  member  ;  but,  as  the  circulation  of 
the  blood  was  not  yet  correctly  known,  they  were 
not  applied  in  the  proper  places  ;  being  arranged 
either  close  to  the  wound,  or  several  of  them  put 
at  random  round  the  limb.    The  effect  of  such 
immoderately   tight,   long-continued  constriction, 
could  be  nothing  less  than  gangrene,  and  hence 
15  4 
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the  actual  cautery  was  chiefly  employed.  Tlie  other 
means  for  suppressing  hemorrhage  sciircety  merit 
the  name.    Terrified  at  the  insecurity  and  ill-con- 
sequences, J.  de  Vigo  {Practka  in  Chirurgia  cn- 
piosa,  491,  Romfe,  1514)  and  Fabricius  ab  Aqua- 
pendente  {Op.  Chir.  Venet.  1619)  disapproved  of 
amputating  in  the  sound  flesh,  and  returned  to  the 
principle,  inculcated  by  the  ancients,  of  making 
the  incision  in  the  mortified  parts.    Others  endea- 
voured to  lessen  the  peril  of  the  bleeding  by  the 
rapidity  with  which  the  limb  was  removed,  and 
the    instantaneous    application   of  the  cauter}'. 
For  this  purpose,  L.  Botalli  invented  a  sort  of 
guillotine,  by  means  of  which  a  member  was 
severed  from  the  body  in  an  instant  {De  Curandis 
Vtilnerihus  Sclopetorimi.  Lugd.  1560) ;  while  others 
laid  a  sharp  axe  upon  the  limb,  and  effected 
the  dismemberment  by  the  blow  of  a  wooden 
mallet.  This  barbarous  practice  was  once  followed 
by  Fabricius  Hildanus,  Avho  is  called  by  his  coim- 
trymen  the  patriarch  and  ornament  of  German 
surger}',  and  who,  previously  to  his  acquaintance 
with  the  use  of  the  ligature,  was  accustomed  to 
amputate  with  a  red-hot  knife,  the  representation  of 
which  is  given  in  his  work.    {De  Gangran&  et 
Sphaeelo,  Op.}  Hildanus  became  a  better  surgeon, 
however,  as  he  grew  older,  and,  in  the  end,  partly 
contributed  to  the  improvement  of  amputation,  in- 
asmuch as  he  made  the  incisions  completely  in  the 
sound  parts,  and  adopted  the  method  of  tying  the 
arteries,  as  then  recently  proposed  by  Pare  ;  though 
in  weak  persons  he  still  preferred  the  actual  cau- 
tery to  the  ligature.    {Op.  p.  814.)     One  of  his 
inventions  was  a  linen  bag,  or  cap,  for  the  stump  ; 
and  a  sort  of  retractor  for  holding  back  the  muscles. 

By  many  surgeons,  however,  the  tying  of  arteries 
continued  to  be  deemed  too  troublesome,  and  hence 
they  persisted  in  the  barbarous  use  of  the  ' actual 
cautery  :  of  this  number  were  Pigrai  {Epitome  des 
Preceptes  de  Med.  et  de  Cldr.  8vo.  Rouen,  1642), 
F.  Plazzoni  {De  V^dn.  Sclopei.  4to.  Venet.  1618), 
and  P.  M.  Rossi  {Consult,  et  Ohserv.  8vo.  Francof. 
1616).  Nay,  so  difficult  was  it  to  eradicate  the 
blind  attachment  shown  to  the  ancients,  that  Theo- 
doras Baronius,  a  professor  at  Cremona,  publicly  de- 
clared, in  1609,  that  he  would  rather  err  with  Galen, 
than  follow  the  advice  of  any  other  person  ;  and 
Van  Hoorne  seems  even  to  have  countenanced  the 
detestable  machine  of  Botalli.  (MiK-poTe'xi"),  p.  75.) 

Ambrose  Pare,  who  flourished  in  the  1  6th  cen- 
tury {Opera,  Parisiis,  1582),  and  to  whom  I  have 
already  alluded,  made  some  beneficial  innovations 
in  the  operation  of  amputation.  It  is  to  his  in- 
dustry, good  sense,  and  skill,  that  we  are  chiefly 
indebted  for  the  abolition  of  cauterizing  instru- 
ments, and  the  general  use  of  a  needle  and  ligature 
for  the  suppression  of  the  bleeding.  (Lib.  vi.  c.  28, 
p.  224.) 

An  anonymous  writer  has  given  the  following 
account  of  the  practice  and  opinions  of  this  distin- 
guished surgeon  in  relation  to  amputation.  "  Pare' 
recommended  to  cut  ofl:  the  whole  of  the  gangren- 
ous part,  if  the  limb  be  mortified  ;  but  to  encroach 
!is  little  as  possible  upon  the' living  flesh.  At  the 
same  time  he  laid  it  down  as  a  rule,  not  to  leave 
a  very  long  stinnp  to  an  amputated  leg  ;  because 
the  patient  could  more  conveniently  make  use  of  a 
wooden  leg,  with  the  stump  only  five  finger-breadths 
long  below  the  knee,  than  if  much  more  of  the  Hesh 
were  to  be  preserved.  In  the  arm,  however,  he 
left  the  whole  of  the  living  and  healthy  portion  of 
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the  member,  only  separating  the  diseased  part  from 
the  sound. 

In  preparing  for  amputation,  he  directs  tlie 
skin  and  muscles  to  be  drawn  upwards,  and  bound 
tight  with  a  broad  bandage,  a  little  above  the  part 
where  the  incision  is  to  be  made.  This  fillet  was 
intended  to  answer  a  threefold  purpose  :  Ist,  To  af- 
ford a  quantity  of  flesh  for  covering  the  bone,  and 
facilitating  the  cure.  2ndly,  To  close  the  extremities 
of  the  divided  blood-vessels.  3rdly,  To  dull  the 
patient's  feelings,  by  pressure  on  the  subjacent 
nerves.  When  this  firm  ligature  has  been  applied, 
Pard  directs  an  incision  to  be  made  down  to  the 
bone,  either  with  a  common  scalpel,  or  a  curved 
knife.  Then,  with  a  smaller  curved  knife,  we  are 
carefully  to  divide  the  muscles,  or  ligament,  remain- 
ing between  the  bones  of  the  forearm,  or  leg  ;  after 
which,  we  may  proceed  to  saw  off  the  bone  as 
high  as  possible,  and  to  remove  the  asperities  oc- 
casioned by  the  saw. 

"  With  the  assistance  of  a  curved  pair  of  for- 
ceps, he  drew  out  the  extremities  of  the  bleeding 
arteries,  either  by  themselves  alone,  or  with  some 
portion  of  the  surrounding  flesh,  to  be  firmly  tied 
with  a  strong  double  thread.    He  now  loosened 
his  bandage,  brought  together  the  lips  of  the 
wound  over  the  face  of  the  stump,  and  kept  them 
as  close  as  he  could,  without  actual  stretching,  by 
means  of  four  stitches  or  sutures.    If  the  larger 
tied  vessels  should  accidentally  become  loose,  he 
desires  the  ligature,  or  bandage,  to  be  again  passed 
round  ;  or  else,  what  is  better,  to  let  an  assistant 
grasp  the  limb  firm  with  both  hands,  and  press 
with  his  fingers  over  the  course  of  the  bleeding 
vessel,  so  as  to  stop  the  hemorrhage  ;  then,  with  a 
square-edged  needle,  about  four  inches  long,  and 
a  thread  four  times  doubled,  the  surgeon  must  se- 
cure the  artery  in  the  following  manner  :  —  Thrust 
the  armed  needle  into  the  outside  of  the  flesh,  half 
a  finger's  breadth  from  the  vessel  which  bleeds, 
and  bring  it  out  at  the  same  distance  from  the 
bleeding  orifice  :  then  surround  the  vessel  with  the 
ligature,  pass  it  back  again  to  within  one  finger's 
breadth  of  the  place  where  it  first  entered,  and  tie 
a  fast  knot  upon  a  folded  slip  of  linen  rag,  to  pre- 
vent its  hurting  the  flesh.    By  this  means,  says 
Pare',  the  orifice  of  the  artery  will  be  agglutinated 
to  the  adjoining  flesh  so  firmly,  as  not  to  yield  one 
drop  of  blood  :  but  if  the  hemorrhage  were  not 
considerable,  he  contented  himself  with  the  appli- 
cation of  astringent  powders,  &c. 

"Thus  did  this  lamous  surgeon  endeavour,  by 
his  single  example  and  precepts,  to  exclude  the  bar- 
barous use  of  hot  irons  in  amputation.  He  says, 
he  knew  not  of  any  such  practice  among  the  old 
surgeons  ;  except  that  Galen  recommended  us  to 
tie  bleeding  vessels,  towards  their  origin,  in  acci- 
dental wounds :  and  he  thought  proper  to  do  the 
same  in  cases  of  amputation.  But,  in  an  apology, 
at  the  end  of  his  book,  Pard  has  quoted  in  his  own 
defence  a  dozen  authors,  who  employed  or  recom- 
mended the  ligature  before  him  ;  and  he  might 
have  cited  many  more. 

"  From  the  statement  we  have  here  given,  it 
may  be  seen  how  far  the  best  writers  of  almost 
every  country  have  erred  in  ascribing  the  origmnl 
invention  of  tying  arteries  to  Ambrose  Pard.  Great 
merit,  indeed,  was  due  to  him,  for  the  part  he  took 
in  extending,  and  even  reviving,  this  incomparable 
practice  :  nay,  it  is  not  certain  n  helher  any  one  before 
Mm  had  ever  applied  the  needle  and  ligature  m 
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similar  cases,  I.  e.  aj'lcr  amputalion  :  but  how  very 
wide  of  the  truth  Mr.  John  Bell's  recent  account 
of  this  matter  is,  will  appear  to  every  person  who 
will  inquire  into  the  fiicts  themselves  ;  for  not  only 
were  ligatures  and  needles  in  use  among  the  an- 
cients, but  likewise  the  tenaculum,  or  hook,  to  lay 
hold  of  the  Weeding  vessels,  when  they  had  buried 
themselves  in  the  ranscles.  We  refer  our  inquisi- 
tive readers  to  Avicenna,  iEtius,  Albucasis,  Brnnus, 
Theodoric,  Guido  di  Caulico,  John  de  Vigo, 
L.  Bertapailia,  Tagaultius,  Petrus  Argillata,  An- 
dreas ii  Cruce,  &C.&C.,  where  they  will  find  enough 
to  satisfy  them  on  this  head."  {Rees's  OydopiBdia, 
art.  Amputation.) 

I  shall  not  here  expatiate  upon  the  ill-treatment 
which  Par^  experienced  from  the  base  and  igno- 
rant Gonrmelin  ;  nor  upon  the  slowness  and  re- 
luctance with  which  the  generality  of  surgeons 
renounced  the  cautery  for  the  ligature.  These 
circumstances  may  be  conceived  from  what  has 
been  already  stated.  Almost  ]  00  years  after  Pare', 
a  button  of  vitriol  was  ordinarily  employed  in  the 
Hotel  Dieu  at  Paris  for  the  stoppage  of  hemor- 
rhage after  amputations  ;  and  Dionis  was  the  first 
French  surgeon  who  taught  and  recommended 
Pare"3  method.  This  happened  towards  the  close 
of  the  17th  century,  while  Pare' lived  towards  the 
end  of  the  16th.  {Dionis,  Cows  d'Operat.  Paris, 
1707.) 

As  Pare',  like  the  rest  of  the  old  surgeons,  used 
to  cut  directly  down  to  the  bone,  many  of  the 
stumps,  which  he  made,  must  have  been  badly 
covered  with  flesh,  and  ill  fitted  for  bearing  pres- 
sure. But  all  that  I  have  read  on  the  subject  of 
amputation,  impresses  me  with  a  strong  conviction, 
that,  in  former  times,  the  projection  of  the  end  of 
the  bone,  the  sugar-loaf  form  of  the  stump,  the 
frequent  exfoliations,  and  the  difficulty  in  healing 
the  part,  and  keeping  it  healed,  were  as  much 
owing  to  the  mischief  done  with  the  cauter}',  the 
rude  way  of  dressing  the  stump,  and  ignorance  of 
the  method  of  promoting  union  hy  the  first  inten- 
tion, as  to  the  mode  of  operating,  or  any  other 
circumstance. 

What,  asks  Briinninghausen,  was  the  reason 
why  the  ligature  of  the  arteries,  which  is  now  re- 
garded by  the  surgeons  of  all  civilised  rations  as 
the  best,  easiest,  and  safest  method  of  stopping  he- 
morrhage after  amputation  should  so  long  have 
remained  unadopted  ?  Besides  the  prejudice  for 
the  opinions  of  the  ancients  already  mentioned, 
another  cause  was,  undoubtedly,  the  imperfect 
knowledge  of  the  circulation  of  the  blood,  —  a  cor- 
rect description  of  which  was  first  delivered  by 
the  immortal  Harvey  early  in  the  17th  century. 
(Krercitatio  Anal,  de  Mctii  Cordis  et  Sanrjuinis 
in  Animalibus.  Francof.  1C28.)  For  some  time, 
this  grand  discovery  met  with  violent  opposition  ; 
but,  after  it  had  been  acknowledged  as  an  eternal 
truth,  a  happy  application  of  it  was  made  to  sur- 
gery by  a  French  surgeon,  named  Morell,  who, 
at  the  siege  of  Besanfon,  in  1  674,  invented  the 
field  tourniquet,  by  means  of  which  more  certain 
pressure  was  made  on  the  trunk  of  the  artery. 
JJy  this  simple  invention,  founded,  however,  on  a 
knowledge  of  the  circulation,  the  surgeon  could  at 
option  let  the  blood  of  the  stump  spirt  out,  or  stop 
its  jet  entirely  ;  and  now,  both  during  and  after 
the  operation,  lie  was  first  enabled  to  command 
the  hemorrhage,  and  cooliy  and  judiciously  employ 
whatever  measures  wore  indicated  ;  for  the  most 
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either  stopped  the  circulation  in  the  whole  limb,  or 
could  not  bo  made  to  have  the  right  effect  with 
sufficient  quickness.  {Brunninghauscn,  Erfahr. 
S(C.  iihcr  die  Amp.  p.  36.)  Morell's  tourniquet, 
however,  was  very  imperfect  ;  and  it  was  not  till 
the  year  1718,  that  J.  L.  Petit,  whose  name 
shines  so  brightly  in  the  history  of  surgery,  invented 
the  kind  of  tourniquet  now  employed. 

Richard  Wiseman,  who  is  justly  considered  as 
the  father  of  good  English  surgery,  saw  the  neces- 
sity of  making  the  incision  in  the  sound  parts, 
because  gangrene  does  not  always  spread  evenly, 
but  frequently  extends  much  higher  up  one  side  of 
the  limb  than  the  other.  Pie  deemed  the  actual 
cautery  objectionable,  as  the  sloughs  were  so  long 
in  being  thrown  off.  He  applied  a  ligature  rottnd 
the  limb,  two  inches  above  the  limits  of  the  mor- 
tification, and,  drawing  up  the  muscles,  made  the 
incision  with  a  large  curved  knife,  with  the  back 
of  which  he  scraped  off  the  periosteum.  The  bag, 
or  sort  of  retractor,  employed  by  Fabricius  Hil- 
danus,  Wiseman  thought  unnecessary,  as  the  mus- 
cles spontaneously  drew  themselves  up  as  soon  as 
divided.  He  tied  the  blood-vessels  after  the  man- 
ner of  Pare,  and  deprecated  all  burning  of  the 
stump.  After  the  operation,  he  drew  the  flaps  over 
the  bone,  and  either  fastened  them  in  this  position 
with  stitches,  or  a  tight  bandage;  though  he  gene- 
rally preferred  the  former,  as  the  surest  means 
of  keeping  the  end  of  the  bone  from  protruding. 
Across  the  stump  he  laid  a  pledget  of  wax-cerate, 
and  over  this  a  thick  layer  of  Armenian  bole  and 
other  styptics,  and  the  whole  was  covered  with  a 
bullock's  bladder,  and  a  roller  applied  spirally 
from  the  upper  part  of  the  remaining  portion  of 
the  limb,  down  to  the  extremity  of  the  stump.  On 
the  third  day,  the  dressings  were  taken  off,  and  a 
digestive  ointment  applied.  {Cliirurg.  Treatises, 
voL  ii.  p.  220,  8vo.  Lend.  1690.) 

From  this  time,  amputation  may  be  considered 
as  being  an  infinitely  safer  proceeding  than  it 
used  to  be  ;  for,  as  we  have  explained,  the  ligature 
of  the  arteries  was  now  practised  and  commended 
m  Germany  by  F.  Hildanus,  in  England  by  Wise- 
man, and  in  France  by  Dionis.  Much,  however 
remained  to  be  done.  The  wound  was  large  and 
suppurated  long  and  profusely  ;  the  healing'  was 
slow  ;  the  ends  of  the  bones  perished,  and,  pro- 
jecting far  beyond  the  soft  parts,  retarded  the  cure 
so  long  that  the  patient  was  not  unfrequently 
worn  out.  Hence  the  best  surgeons  began  seriously- 
to  consider  what  further  could  be  done  with  a 
view  of  lessening  the  exposed  surface'  of  the 
wound,  and  maknig  a  better  covering  of  flesh  for 
the  ends  of  the  bones. 

.  According  to  Sprengel,  most  of  the  old  sur 
geons  preserved  a  flap  of  flesh,  and  he  is  therefore 
by  no  means  disposed  to  regard  our  countryman 
Lowdham,  as  the  inventor  of  this  method,  though 
t  ,s  acknowledged  that  the  latter  surgeon's  prac- 
tice was  novel  inasmuch  as  the  flap  was  formed 
by  making  an  oblique  incision  through  the  integu- 
ments from  below  upwards.  (See  James  Yonac's 
Currus  7rmn,phalis  c  Terehintlio,  8vo.  Lond. 
i')79;  and  SprcngeVs  Geschichte  der  Chirurnie, 
b.  1.  p.  408.)  Here,  if  Sprengel  means  that 
many  ot  the  old  surgeons  endeavoured  to  preserve 
a  partial  covering  of  flesh  for  the  bono,  there  can 
bo  no  doubt  of  its  correctness,  because  we  find 
that  they  drew  back  the  flesh  before  they  divided 
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it ;  and  Celsus  and  some  others  even  did  more  ;  for, 
after  cutting  down  to  the  bone,  they  detached  the 
flesh  further  from  it  upwards,  previously  to  taking 
the  saw  :  but,  on  the  contrary,  if  Sprengel  wishes 
lis  to  believe  that  there  were  practitioners,  who, 
previously  to  Lowdham,  in  the  operation  of  ampu- 
tation, formed  what  in  England  is  usually  under- 
stood by  a  flap, — that  is,  a  portion  of  flesh,  gene- 
rally of  a  semilunar  shape,  and  saved  from  one 
side,  or  both,  of  the  member,  for  covering  the  bone, 
— I  cannot  see  any  reason  for  coinciding  with 
Sprengel's  observation.  Upon  the  merit  of  Lowd- 
ham's  suggestions,  and  the  practice  and  principles 
inculcated  by  J.  Yonge,  some  reflections,  commu- 
nicated to  me  by  Mr.  Carwardine,  I  insert  with 
great  pleasure,  as  perhaps  he  is  right  in  thinking 
that  some  former  editions  of  this  work  did  not  do 
justice  to  the  memory  of  the  latter  writer. 

"At  the  time  Yonge  wrote  (1679),"  says  Mr. 
Carwardine,  "  it  was  supposed  impossible  to  heal 
a  stump  before  the  bone  had  exfoliated,  and  there- 
fore no  surgeon  would  venture  upon  an  attempt 
at  uniting  the  surface  by  the  first  intention.  Now, 
this  union  by  the  first  intention  was  the  chief  ob- 
ject of  Mr.  Yonge  in  proposing  the  flap-operation  ; 
and  it  is  to  him,  and  not  to  Mr.  Alanson,  who 
wrote  precisely  1 00  years  after  him,  that  we  must 
attribute  the  honour  of  this  improvement.  It  is 
related  in  a  letter  addressed  to  his  friend  Thomas 
Hobs,  chirurgeon,  in  London,  dated  Plymouth, 
August  3,  1678,  and  published  1679,  at  the  end 
of  his  '  Currus  Triumphalis  e  Terebintho.'  It  be- 
gins thus :  — • 

" '  Sir,  I  find  by  youra  that  you  are  surprised 
with  the  intimation  I  gave  you,  of  a  way  of  am- 
putating large  members,  so  as  to  be  able  to  cure 
them  per  symphysin  in  three  weeks  ;  and  without 
fouling  or  scaling  the  bone.  It  is  a  paradox  which 
I  will  now  evince'  to  you  to  be  a  truth,  after  I  have 
first  taken  notice  of  what  you  affirm,  that  there  is 
a  necessity  of  scaling  the  ends  of  those  bones  left 
bare  after  the  usual  manner  of  dismembering,  be- 
fore the  stump  can  be  soundly  cured  ;  that  you 
never  yet  found  it  otherwise,  but  that,  where  it 
hath  been  attempted,  the  stumps  have  apostumated, 
and  the  caries  come  off'  thereby.' 

"Yonge  then  acknowledges,  that  it  was  from 
an  ingenious  brother,  Mr.  C.  Lowdham,  of  Exeter, 
that  he  had  the  first  hint  thereof.  He  then  de- 
scribes the  operation — the  laying  down  the  flap 
over  the  face  of  the  stump,  and  sewing  it  by  four 
or  five  stitches,  &c.  After  this  Yonge  proceeds 
with  a  methodical  enumeration  of  the  advantages 
of  this  mode  of  operating  over  all  others  then  in 
use,  viz.  that  it  is  more  speedy  —  the  cure  not  oc- 
cupying a  fourth  of  the  usual  time  —  no  suppur- 
ation —  no  exfotiation  —  less  danger  of  hemorrhage 
—  not  liable  to  break  open  again  from  slight  in- 
jury—  and,  lastly,  much  better  adapted  to  the 
pressure  from  an  artificial  leg,  &c. 

"  The  foregoing  abstract  wiU  show  (says  Mr. 
Carwardine)  how  far  Mr.  O'Halloran's  method, 
in  which  he  dresses  the  flap  and  the  stump  as  dis- 
tinct surfaces,  can  be  regarded  as  a  revival  of 
Lowdham's  operation,  or  whether  it  has  been 
superseded  or  improved  upon  by  the  mechanical 
ingenuity  of  the  Dutch  and  French  surgeons  :  — 
The  apparatus  of  M.  De  La  Faye  and  Verduin  ap- 
pear to  have  been  merely  clumsy  and  unscientific 
contrivances  for  the  suppression  of  hemorrhage. 
Garengeot's  operation  had  also  for  its  object,  to 


supersede  the  use  of  the  ligature,  which,  however, 
after  twelve  years'  practice,  he  was  obliged  to  give 
up,  and  tie  the  vessels  before  he  laid  down  the  flap. 
In  the  removal  of  the  arm  at  the  shoiilder-joint, 
doubtless  the  advantages  of  making  a  flap  from  the 
deltoid,  &c.,  are  sufficiently  established  ;  but,  in 
the  mode  of  dressing,  I  presume  that  no  English 
surgeon  will  admit,  that  the  practice  of  M.  Larrey 
(perhaps  the  most  eminent  surgeon  that  has  been 
formed  by  the  wars  of  Bonaparte,  and  whose  prac- 
tice will  be  hereafter  noticed)  can  supersede  the 
method  of  Yonge  (or  Lowdham),  who  wrote  140 
years  before  him  !  Larrey  introduces  charpie  be- 
neath the  flap  to  prevent  union  by  the  first  inten- 
tion !  Lowdham's  object  is  simply  to  lay  the  flap 
over  the  wound  to  prevent  exfoliation,  and  to  heal 
the  surface  'per  symphysin''  in  three  weeks." 
After  the  receipt  of  this  communication  from  Mr. 
Carwardine,  I  looked  over  the  copy  of  the  "  Currus 
TriumphaliseTerebintho,"preserved  in  the  valuable 
library  of  the  Royal  Medical  and  Chirurgical  So- 
ciety, and  found  his  statement  fully  confirmed  by 
the  contents  of  that  ancient  work.  At  the  same 
time,  I  retain  the  belief,  that  the  example  set  by 
Mr.  Alanson,  with  respect  to  the  proper  method  of 
dressing  stumps,  and  obtaining  a  speedy  union  of 
the  wound,  is  entitled  to  the  praise  of  posterity 
because  his  advice  was  so  well  enforced  that  it  soon 
produced  a  revolution  in  practice  ;  while  the  cor- 
rect suggestions  of  Lowdham  and  Yonge,  like  the 
hint  in  Celsus,  of  the  double  incision,  had  sunk 
into  oblivion,  or  were  only  known  to  a  few  ad- 
mirers of  surgical  antiquities. 

Mauquest  de  la  Mothe  was  one  of  the  first  who 
commonly  used  the  tourniquet  in  amputations,  af- 
terwards drawing  out  the  vessels  with  the  forceps 
and  tying  them.  (Traite  compl.  de  Chir.  vol.  iii. 
p.  171.)  Lowdham's  original  suggestion  of  ampu- 
tating with  a  flap  has  been  briefly  noticed.  About 
eighteen  years  after  Yonge's  publication,  Peter 
Verduin,  an  eminent  surgeon  at  Amsterdam,  sub- 
mitted to  the  judgment  of  the  profession  a  new 
kind  of  flap  amputation.  (See  Dis.  Epistolica  de 
Nova  Artuum  dccurandorum  Ratione,  8vo.  Amst. 
1696.)  Two  compresses  were  applied,  one  under 
the  ham,  and  the  other  on  the  course  of  the  large 
vessels.  The  thigh  was  wrapped  in  a  fine  linen 
cloth,  which  was  sustained  by  some  turns  of  a 
roller.  This  apparatus  was  covered  with  a  piece 
of  leather,  six  inches  broad,  furnished  with  three 
straps  with  buckles,  to  secure  it  round  the  part. 
The  tourniquet  was  placed  in  the  usual  manner. 
The  part,  above  the  place  intended  to  be  ampu- 
tated, was  surrounded  with  a  leather  strap.  The 
point  of  a  crooked  knife,  which  was  made  to  pass 
as  near  to  the  back  part  of  the  bones  as  possible, 
was  thrust  in  on  one  side  of  the  leg,  and  made  to 
come  out  on  the  other.  The  knife  was  then  carried 
down,  and  a  flap  made  of  almost  the  whole  calf 
of  the  leg.  The  operation  was  finished  in  the  or- 
dinary manner.  The  wound  was  then  washed 
with  a  wet  sponge,  in  order  to  clear  it  from  the 
fragments  of  sa^vn  bone.  The  leather  strap, 
which  served  to  secure  the  flesh  was  next  loosened, 
and  the  flap  laid  over  the  stump.  The  wound  was 
dressed  with  lycoperdon,  lint,  and  tow,  over  which 
was  put  a  bladder,  sustained  by  strips  of  sticknig- 
plaster.  Upon  this  bladder  was  placed  an  instru- 
ment, culled  a  retinaculum,  consisting  of  a  compress, 
and  a  concave  plate,  which  were  made  to  press 
upon  the  stump  by  means  of  two  straps,  which 
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crossed  each  otiier,  and  were  attached  to  the  broad 
leather  strap  siirroundiiig  the  thigh. 

Some  excellent  precepts  on  amputation  were  de- 
livered by  J.  L.  Petit.    He  improved  the  tourni- 
quet; and  instead  of  the  large  crooked  amputating 
knife,  formerly  employed,  first  brought  into  use  the 
straight,  more  moderate  sized  knives  with  sharp 
backs,  now  seen  in  the  hands  of  the  best  surgeons, 
because  much  better  calculated  than  crooked  knives 
lor  dividing  the  flesh  by  a  sawing  movement,  which 
is  the  only  right  and  siu'gical  way  of  attempting 
to  cut  any  part  of  the  human  body.    He  proved 
that  making  the  division  in  the  mortified  parts  was 
frequently  followed  by  hemorrhage  ;  and  for  the 
suppression  of  bleeding,  he  thought  it  the  best 
principle  to  promote  the  formation  of  a  coagulum. 
{Mem.  lie  I'Acad.  dcs  Sciences,  an.  1733,  p.  285. 
See  Hemorrhage.)    For  compressing  the  vessels 
he  employed  an  instrument  which  covered  the 
stump,  like  Verduin's  retinaculum,  and  made  pres- 
sure by  means  of  a  screw.    His  only  objection  to 
Verduin's  method  was,  that  the  extension  of  gan- 
grene up  the  limb  frequently  hindered  the  forma- 
tion of  so  large  a  flap.    He  laid  down  the  valuable 
general  maxim  of  always  removing  as  much  bone, 
and  as  little  flesh,  as  possible  ;  for  which  purpose, 
he  invented  what  is  termed  the  double  incision,  or 
dividing  the  business  of  cutting  through  the  soft 
parts  into  two.  stages.     At  some  distance  below 
the  place  where  he  meant  to  saw  through  the  bones, 
he  first  made  the  circular  cut  through  the  integu- 
ments down  to  the  muscles  ;  the  skin  was  then 
pulled  up  so  as  to  leave  the  flesh  uncovered  to  the 
extent  of  an  inch,  and  the  muscles  were  now  divided 
at  the  highest  point  of  their  exposure.  Lastlj', 
the  flesh  was  held  out  of  the  way  with  a  retractor, 
and  the  bone  was  sawn  through  high  enough 
up  to  allow  of  its  extremity  being  well  covered 
with  flesh  and  integuments.    The  greatest  defect 
in  the  doctrines  of  Petit,  relative  to  amputation, 
was  the  confidence  he  put  in  pressure,  instead  of 
the  ligature.    {Traite  des  Malad.  CIdr.  vol.  iii.  p. 
126.) 

The  first  performance  of  amputation  at  the 
shoulder  joint,  by  Le  Dran,  and  the  improvements 
and  alterations  of  that  operation  suggested  by  Ga- 
rengeot,  De  La  Faye,  Desault,  Larrey,  &c,,  I  shall 
notice  in  a  future  section.  (See  Amputation  at  the 
Shoulder-joint.) 

Verduin,  in  his  method,  formed  only  one  flap. 
Ravaton  and  Vermale  afterwards  thought  that  it 
would  be  better  to  save  a  flap  from  each  side  of  the 
limb.  They  were  also  advocates  for  tying  the  ves- 
sels, and  bringing  the  two  flaps  into  contact,  so  as 
to  procure  their  speedy  union,  and  hinder  exfoli- 
tious  and  profuse  suppuration.  (Tiaitt  desPlayes 
d^Armes  a  feu,  par  RavaLon,  8vo.  Paris,  1750  ; 
De  Im  Faye,  in  Mem.  de  L'Acad.  de  Chir.  t.  v.  ed. 
12mo.  ;  Vermale,  Obs.  de  Chir.  8vo.  Manheim, 
1767.) 

The  multiplicity  of  machines,  described  by 
Verduin,  La  Faye,  &c.,  had  no  other  end  but  that 
of  keeping  the  flap  near  the  orifices  of  the  vessels, 
80  as  to  compress  and  close  them.  In  consequence 
of  the  difficulty  of  making  this  compression  pre- 
cisely as  required,  the  most  considerable  vessels 
betvveen  the  two  bones,  when  cut,  generally  be- 
coming retracted,  Oarengeot  determined  to  em- 
ploy ligatures. 

His  first  operation  of  this  kind  was  an  amputa- 
tion of  the  arm  with  two  flaps.  The  bracliial  artery 


was  tied,  and  the  patient  cured  without  any  exfo- 
liations. 

Garengeot  operated  also  on  a  soldier  dangerously 
wounded  in  the  right  foot  by  the  bursting  of  a  bomb, 
which  fractured  the  interior  part  of  the  two  bones 
of  the  leg,  and  several  of  the  foot :  the  patient  re- 
covered in  twenty-seven  days.  A  single  flap  was 
made.  He  rightly  preferred  dressing  and  band- 
aging the  stump  to  the  use  of  the  compressing 
machines  invented  by  Verduin  and  La  Faye  ;  and 
his  choice  of  a  straight  knife,  instead  of  a  crooked 
one,  was  equally  judicious. 

The  preceding  case  dictated  a  truth,  which  will 
last  as  long  as  surgery  itself,  viz.  that  it  is  advan- 
tageous to  apply  the  liyatures  in  such  a  manner  as  to 
embrace  no  more  than  t/ie  vessel,  so  that  they  may 
fall  off  ilia  sooner,  and  the  parts  more  quickly 
unite.  {Oarengeot,  in  Mem.  de  I'Acad.  de  Chir. 
t.  V.  12mo.) 

-At  one  time,  an  objection  frequently  urged 
against  the  foregoing  methods,  was,  that,  when  the 
fresh  cut  flap  was  immediiitely  laid  over  the  stump, 
inflammation  and  abscesses  were  apt  to  ensue. 
Hence,  in  1765,  Sylvester  O'Halloran,  a  surgeon 
at  Limerick,  was  led  to  make  the  experiment  of 
deferring  laying  down  the  flap  till  the  end  of  the 
first  eight  or  twelve  days  after  the  operation,  when 
it  was  conjectured  that  the  risk  of  inflammation 
and  abscesses  would  be  diminished.  The  tenor  of 
O'Halloraii's  book  is  apparently  corroborated  by 
the  facts  brought  forward.  Here  we  see  one  of 
the  grand  points  insisted  upon  by  our  worthy 
countryman  James  Yonge,  viz.  the  chance  of  an 
immediate  union  of  the  wound  from  laying  down 
the  flap  without  delay,  suddenly  given  up,  and 
because  the  wound  could  not  always  be  healed 
without  suppuration,  it  was  determined  that  it  never 
should  do  so. 

Alexander  Monro,  senior,  disapproved  of  the 
tourniquet:  he  secured  the  vessels  with  needles 
and  ligatures  ;  and  was  the  inventor  of  a  bandage, 
which  has  been  extensively  approved  of,  under  the 
name  of  Monro's  roller.  (Medical  Essays  of 
Edinb.  vol.  iv.  p.  257.) 

Bromfield,  like  Le  Dran,  restricted  amputation 
to  a  few  cases  ;  and  he  did  not  acknowledge  its 
necessity,  as  a  matter  of  course,  in  every  case  of 
gangrene,  much  less  in  every  instance  of  white 
swelling,  or  caries.  From  a  passage  which  I  have 
cited  fiom  Dr.  Rees's  Cyclopaadia,  it  would  seem 
that  the  tenaculum  was  known  to  the  ancients  • 
but  Bromfield  is  allowed  to  be  the  first  modern 
surgeon  who  employed  this  useful  instrument. 
{Chir.  Cases  and  Obs.  vol.  i.  p.  41,  8vo  Lend' 
1773.) 

About  the  year  1742,  the  removal  of  thighs 
without  bloodshed  was  a  subject  a  good  deal 
broached.  A  single  case,  recorded  by  Schaar- 
schmid  where  a  mortified  thigh  separated  without 
hemorrlu.ge,  was  the  foundation  of  the  scheme. 
Iho  arteries  were  completely  blocked  up,  and  the 
parts  insensible.  {Haller,  Bis.  Chi,:  vol.  v. 
p.  155  )  A  similar  occurrence  was  related  by 
Acrel  {Chir.  Handels.  p.  557)  ;  and  Lalouette 
jirofessed  himself  a  believer  in  the  security  from 
licmorrhage,  on  account  of  the  vessels  being  filled 
with  coagula,  and  therefore  he  also  approved  of 
letting  dead  parts  be  removed,  or  rather  fall  ofi-; 
without  bloodshed.  (Haller,  Dis.  Chir.  vol.  v. 
p.  273.) 

In  cases  where  the  projecting  bono  of  tho  stump 
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was  directed  with  necrosis,  Bngieu  ventured  to 
amputate  a  second  time,  and  urged  a  variety  of 
arguments  in  defence  of  the  practice.  (Mem.  de 
l^lcad.  de  Chir.  t.  ii.  p.  274.)  He  coincided  with 
Le  Dran  and  Bromfield,  however,  about  the 
propriety  of  restricting  amputation  to  few  cases  ; 
and  has  related  numerous  examples  of  limbs 
being  saved,  which,  according  to  the  doctrines 
then  in  vogue,  ought  to  have  been  cut  off. 
{Deux  Leltres  d'un  Chir.  de  VArmee,  12mo.  Paris, 
1750.) 

M.  Louis,  a  French  surgeon  of  extraordinary 
talents,  introduced  the  plan  of  dividing  the  loose 
muscles  first  ;  and  lastly,  those  which  are  closely 
connected  with  the  bone.    He  noticed,  that  the 
muscles  of  the  thigh,  after  being  divided,  were  re- 
tracted in  an  uneq^ual  degree.    He  observed,  that 
the  superficial  ones  extending  along  the  limb,  more 
or  less  obliquely,  without  being  attached  to  the 
bone,  were  drawn  up  with  greater  force,  and  in  a 
greater  degree,  than  others,  which  are  deeply 
situated,  in  some  measure  parallel  to  the  axis  of  the 
femur,  and  fixed  to  this  bone  throughout  their 
whole  length.    The  retraction  begins  the  very 
instant  when  the  muscles  are  cut,  and  is  not  com- 
pleted till  a  short  time  has  elapsed.    Hence  the 
effect  should  be  promoted,  and  be  as  perfect  as 
possible,  before  the  bone  is  sawn.    In  amputa- 
tion of  the  thigh,  M.  Louis  was  always  desirous  of 
letting  the  muscles  contract  as  far  as  they  could  : 
and,  for  this  reason,  he  was  rather  averse  to  using 
the  tourniquet,  as  the  circular  pressure  of  this  in- 
strument in  some  measure  counteracted  what  he 
wished  to  take  place,  and  hence,  at  one  time,  he 
preferred  letting  an  assistant  make  pressure  on  the 
artery ;  though  he  subsequently  expressed  his  ap- 
probation of  the  tourniquet  proposed  by  M.  Pipelet 
for  compressing  the  femoral  artery.     (Mem.  de 
VAcad.  de  Chir.  vol.  iv.  p.  60,  4to.)  _  Actuated  by 
such  principles,  Louis  practised  a  kind  of  double 
incision  different  from  that  of  Cheselden  and  Petit, 
and  different  also  from  Alanson's  method,  which 
I  shall  hereafter  notice.    By  the  first  stroke,  he 
cut,  at  the  fame  time,  both  the  integuments  and 
tlie  loose  superficial  muscles  ;  by  the  second  he 
divided  those  muscles  which  are  deep,  and  closely 
adherent  to  the  femur.  On  the  first,  deep,  circular 
cut  being  completed,  Louis  used  to  remove  a  band, 
which  was  placed  round  the  limb,  above  the  track 
of  the  knife.    This  was  taken  off,  in  order  to  allow 
the  divided  muscles  to  become  retracted  without 
any  impediment.    He  next  cut  the  deep  adherent 
muscles,  on  a  level  with  the  surfaces  of  those  loose 
ones,  which  had  been  divided  in  the  first  incision, 
and  which  had  now  attained  their  utmost  state  of 
retraction.    In  this  way,  he  could  evidently  saw 
the  bone  high  up,  and  the  painful  dissection  of  the 
skin  from  the  muscles  was  avoided.    Louis  was 
conscious  that  there  was  more  necessity  for  saving 
muscle  than  skin  ;  and  he  knew  that,  when  an  in- 
cision was  made  at  once  down  to  the  bone,  the 
retraction  of  the  divided  muscles  always  left  the 
edge  of  the  skin  projecting  a  considerable  way 
beyond  them.    Hence  he  deemed  the  plan  of  first 
saving  a  portion  of  skin,  by  dissecting  it  from  the 
muscles,  and  turning  it  up,  quite  unnecessary.  As 
the  bone  should  always  be  sawn  ratlier  higher  than 
the  division  of  the  soft  parts,  Louis,  like  J.  L.  Petit, 
and  most  other  judicious  surgeons,  iiigldy  approved 
of  the  employment  of  a  retractor,    Ile  was  likewise 
the  author  of  some  valuable  instructions  for  pre- 


venting the  protrusion  of  the  bone  after  the  oper- 
ation. (See  Mem.  de  I'Acwl.  de  Chir.  t.  ii.  p.  200 
— 410,  &c.  4to.)  The  impartial  reader,  who  takes 
the  trouble  to  read  the  remarks  on  amputation 
published  by  this  greatest  of  all  the  French  surgeons 
of  the  last  century,  with  the  exception  perhaps  of 
J.  L.  Petit  and  Desault,  will  be  impressed  at  once 
with  the  force  and  perspicuity  of  his  matter,  and 
with  the  evident  propriety  of  a  good  deal  of  the 
practice  inculcated.  Dupuytren  often  followed  the 
maxim  of  dividing  the  skin  and  loose  superficial 
muscles  together. 

In  England,  Cheselden,  and  not  J.  L.  Petit, 
is  regarded  as  the  surgeon  who  revived  Celsus's 
method,  by  having  recourse  to  a  double  incision  — 
that  is,  by  cutting  the  skin  and  cellular  substance 
first,  and  then,  by  dividing  the  muscles  down  to 
the  bone,  on  a  level  with  the  edge  of  the  skin,  so 
that  the  bone  might  be  sawn  higher  up,  and  its  end 
be  more  completely  covered  with  skin.  Whether 
Cheselden  had  the  priority  in  this  improvement,  I 
cannot  presume  to  say  ;  but  he  gave  an  account  of 
it  in  Gataker  s  translation  of  Le  Dran's  treatise  on 
the  operations  as  early  as  1749,  which  was  long 
prior  to  the  appearance  of  Petit's  posthumous 
writings  ;  and  Cheselden  further  mentions,  that, 
during  his  apprenticeship  to  Mr.  Feni,  he  had  com- 
municated to  that  gentleman  his  sentiments  about 
the  double  incision. 

In  order  to  hinder  the  stump  from  assuming  a 
pyramidal,  or  sugar-loaf  shape,  which  sometimes 
happened,  notwithstanding  every  improvement 
hitherto  mentioned,  a  circular  bandage  was  em- 
ployed, which  acted  by  supporting  the  skin  and 
muscles,  and  preventing  their  retraction.  This 
bandage,  when  properly  applied,  from  the  upper 
part  of  the  limb  downward,  fulfilled  in  a  certain 
measure  the  end  proposed,  though  many  stumps 
yet  turned  out  very  bad  ones.  Mr.  Sharp  was 
induced,  therefore,  to  revive  the  ancient  plan  of 
bringing  the  edges  of  the  skin  together  with  sutures  ; 
but  the  pain  and  other  inconveniences  of  this  method 
were  such,  that  it  was  never  extensively  adopted 
and  Mr.  Sharp  himself  ultimately  abandoned  it. 
The  cross  bandage,  however,  which  he  used  to  put 
over  the  end  of  the  stump,  remains  partially  in 
fashion  even  at  the  present  daj^  (Treatise  on  the 
Oper.  p.  216  ;  Critical  Jnqttinj,  p.  268.) 

Since  the  introduction  of  an.xsthesia,  and  its 
almost  universal  employment  in  surgical  operations, 
the  principal  objection  to  the  use  of  sutures,  namely, 
the  pain  which  they  occasion,  has  been  removed, 
and  they  are  now  again  extensively  employed,  not 
only  in  the  union  of  wounds  after  amputiition,  but 
also  after  most  other  surgical  operations  whore 
accurate  .npposition  and  union  by  the  first  intention 
are  desired. 

The  inefficiency  of  the  method  of  Louis  for 
hindering  the  protrusion  of  the  bone  was  asserted 
by  Valentin,  who  thought  the  object  might  be 
better  attained  by  dividing  the  parts  while  they 
were  in  a  state  of  tension  ;  for  which  purpose  he 
recommended  changing  the  posture  of  the  limb, 
according  to  the  parts  which  he  was  about  to  cut. 
(Rccherches  Critiques  sur  la  Chiruryic  Modcrnc, 
8vo.  Amst.  1772.)  Valentin's  proposal  seems 
never  to  have  excited  much  attention  ;  whether 
on  account  of  its  inconvenience,  or  inefficacy, 
I  know  not;  certain  it  is,  many  cases  present 
tliemsclvps,  in  which  the  posture  of  a  limb  abso- 
lutely cannot  be  changed  during  the  operation. 
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owing  to  the  nature  of  the  disease,  or  cannot  be 
altered  without  extreme  agonv. 

About  the  middle  of  the  llith  century,  arose 
the  celebrated  controversy  about  the  propriety  of 
amputation  in  general.  Several  surgeons  now 
began  to  be  convinced,  with  Le  Dran  and  Bagieu, 
that  the  operation  was  undertaken  on  too  light 
grounds  ;  and,  in  particular,  that  many  bad  compli- 
cated fractures  might  be  cured  without  amputation. 
Such  was  the  doctrine  of  Boucher  (Mem.  de 
I'Acad.  de  Ckir.  t.  ii.  p.  304  ),  Gervaise  (Anfarigsgr. 
der  Wiiudarzn.  8vo.  Strasb.  1755),  and  Faure 
(Mtm.  qui  oni  concoitru  pour  le  Prix  de  I'Acad.  de 
Chir.  vol.  i.  p.  100 ).  The  latter,  especially,  urged 
the  prudence  of  delay  in  gunshot  wounds  and 
comminuted  injuries  of  the  bones.  But  the  writer 
who  at  this  time  made  the  greatest  noise  in  the 
world,  by  his  general  condemnation  of  amputation, 
was  Bilguer  {Diss,  de  JMembrorum  Amputatione, 
8vo.  Hal.  1761),  whose  sentiments  received,  how- 
ever, a  complete  refutation  from  his  own  contem- 
poraries, Pott  {Chir.  Works,  vol.  ii.),  Morand 
{Opusc.  de  Chir.  t.  i.  p.  232),  and  De  la  Martinere 
(Mem.  de  VAcad.  de  Chir.  vol.  iv.  p.  ].),  and  also 
from  later  writers,  to  whom  reference  will  be  made 
ill  speaking  of  Gunshot  Wounds.  Even  Bilguer 
himself  was  compelled  to  admit  the  necessity  of 
amputation  in  cases  of  gangrene.  (Anweis.  fur 
die  FeldiDund'drze.n,  s.  170.) 

Bilguer's  colleague,  the  celebrated  Schmucker, 
inclined  to  the  same  doctrines,  and  has  detailed 
several  cases,  where  limbs  were  not  only  shattered, 
but  actually  carried  away  by  balls,  yet  where  a 
cure  followed  without  amputation.  One  of  his 
ma-tims  was,  that  it  was  better  for  tlie  member  to 
be  taken  off  by  gunshot  than  by  the  surgeon's 
knife,  as  the  ball  operated  on  a  healthy  subject, 
the  knife  on  a  person  debilitated  by  an  hospital. 
{Chir.  Wahrn.  th.  ii.  s.  493.)  In  a  later  valu- 
able essay  on  this  subject,  he  restricts  amputation 
to  shattered  limbs  affected  with  gangrene.  His 
mode  of  operating  was  that  of  M.  Louis.  He  sanc- 
tioned joint-operations  at  the  hip  and  shoulder  ; 
but  condemned  those  of  the  knee  and  elbow,  as 
never  answering.    (  Verm.  Schrifl.  th.  i.  s.  3.) 

Soon  after  the  middle  of  the  last  century,  the 
practice  of  amputating  at  the  joints  began  to  excite 
increased  attention  ;  but,  as  this  is  a  topic  to  which 
I  must  presently  return,  it  is  unnecessary  now  to 
dwell  upon  it.  The  writings  of  Puthod,  Wohler, 
Brasdor,  Barbet,  Sabatier,  Park,  Morcau,  and 
Vermandois,  in  relation  to  this  subject,  deserve 
particular  notice. 

I  now  come  to  Mr.  Alanson,  whose  name  is  as 
cons[iicuou3  in  the  history  of  amputation  as  that 
of  any  surgeon  yet  mentioned.  His  chief  objects 
were  to  hinder  a  protrusion  of  the  bone,  and  pro- 
mote union  by  the  first  intention.  He  rejected 
the  band,  wliich  was  formerly  put  round  the  limb 
for  the  guidance  of  the  knife,  as  altogether  useless, 
and  an  impediment  to  the  quick  performance  of 
the  circular  incision  through  the  skin.  When  the 
tourniquet  had  been  applied,  an  assistant  grasped 
the  integuments  with  both  hands,  and  drew  them 
and  the  muscles  firmly  upwards.  The  operator 
then  fixed  his  eye  upon  the  proper  part  where  he 
•was  to  begin  the  incision,  which  was  made  with 
considerable  facility  and  dispatch,  the  knife  passing 
with  greater  quickness  iu  consequence  of  the  tense 
Btate  of  the  integuments. 

After  the  incision  throiigli  the  skin  had  been 


made,  the  assistant  still  continued  a  steady  support 
of  the  parts,  while  Mr.  Alanson  separated  the  cel- 
lular and  ligamentous  attachments  with  the  point 
of  his  knife,  till  as  much  skin  had  been  drawn  up 
as  would,  with  the  muscles,  divided  in  the  par- 
ticular way  hereafter  recommended,  fully  cover 
the  whole  surface  of  the  wound,  Then,  instead 
of  applying  the  knife  close  to  the  edge  of  the  in- 
teguments, and  dividing  the  muscles  in  a  circular 
perpendicular  manner  down  to  the  bone,  Mr. 
Alanson  proceeded  as  follows: — When  operating 
upon  the  thigh,  and  standing  on  the  outside  of  the 
limb,  he  applied  the  edge  of  his  knife  under  the 
edge  of  the  supported  integuments,  upon  the  inner 
margin  of  the  vastus  internus  muscle,  and  cut  ob- 
liquely through  that  and  the  adjacent  muscles,  up- 
wards as  to  the  limb  and  down  to  the  bone,  so  as 
to  lay  it  bare  about  three  or  four  finger-breadths 
higher  than  is  usually  done  by  the  common  per- 
pendicular circular  incision.  He  now  drew  the 
knife  towards  himself  ;  then  keeping  its  point  upon 
the  bone,  and  the  edge  in  the  same  oblique  line 
already  pointed  out  for  the  former  incision,  he 
divided  the  rest  of  the  muscles  in  that  direction 
all  round  the  limb  :  the  point  of  the  knife  being 
in  contact  with,  and  revolving  round  the  bone 
through  the  whole  of  the  division. 

According  to  Mr.  Alanson,  the  speedy  execution 
of  the  above-directed  incision  will  be  much  expe- 
dited by  one  assistant  continuing  a  firm  and  steady 
elevation  of  the  parts,  and  another  taking  care  to 
keep  the  skin  from  being  wounded,  as  the  knife 
goes  through  the  muscles,  at  the  under  part  of  the 
limb,  Mr.  Alanson  censures  the  old  method  of 
depriving  the  bone  of  its  periosteum  to  a  consider- 
able extent,  above  and  below  the  part  where  the 
saw  is  to  pass,  not  only  as  creating  unnecessary 
delay,  but  since  the  periosteum  serves  to  support 
the  vessels  in  their  passage  to  the  bone,  as  apt  to 
produce  exfoliations  above  the  part  where  the 
boiie  is  to  be  divided  with  the  saw.  Instead  of 
this  practice,  he  recommends  first  the  application 
of  the  retractor,  as  advised  by  Gooch  and  Brom- 
field  ;  and  then  denuding  the  bone  at  the  part 
where  the  saw  is  to  pass,  whereby  the  bone  may 
be  sawn  oft"  higher  than  is  usually  practised  ;  a 
material  object  in  hindering  a  projection  of  the 
bone,  and  forming  a  sm.iU  cicatrix. 

If  the  flesh  of  a  stump,  formed  in  the  thigh, 
agreeably  to  the  foregoing  plan,  be  gently  brought 
forward  after  the  operation,  and  the  surface  of  the 
wound  be  then  viewed,  it  may  be  said  to  resemble 
in  some  degree  a  conical  cavity,  the  apex  of  which 
is  the  extremity  of  the  bono  ;  and  the  parts,  thus 
divided,  Mr.  Alanson  thought  the  best  calculated 
to  prevent  a  sugar-loaf  stump. 

The  part  where  the  bone  is  to  be  laid  bare, 
whether  two,  three,  or  four  finger- breadths  higher 
tlian  the  edge  of  the  retracted  integuments  ;  or,  in 
other  words,  the  quantity  of  muscular  substance 
to  be  taken  out,  m  making  the  double  incision  ; 
must  be  regulated  by  considering  the  lengtli  of 
the  limb,  and  the  quantity  of  skin  that  has  been 
previously  saved  by  dividing  the  membranous 
attachments.  The  quantity  of  skin  saved,  and 
muscular  substance  taken  out,  must  bo  iu  such 
exact  proportion  to  each  other,  that  the  whale 
surface  of  the  wound  will  afterwards  be  easily 
covered,  and  the  limb  not  more  shortened  than  is 
necessary  to  obtain  tliis  end. 

After  the  removal  of  the  limb,  Mr.  Alanson 
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drevv  each  bleeding  artery  gently  out  with  the 
tenaculum,  and  tied  it  as  nakedly  as  possible,  with 
a  common  slender  ligature.  When  the  large  ves- 
sels had  been  tied,  the  tourniquet  was  immediately 
slackened,  and  the  wound  well  cleaned,  in  order 
to  detect  any  vessel  that  might  otherwise  have 
remained  concealed  with  its  orifice  blocked  up 
with  coagulated  blood  ;  and  before  the  wound  was 
dressed,  its  whole  surface  was  examined  with  the 
greatest  accuracy  ;  by  which  means  Mr.  Alanson 
frequentlj'  observed  a  pulsation,  where  no  hemor- 
rhage previously  appeared,  and  turned  out  a  small 
clot  of  blood  from  within  the  orifice  of  a  consider- 
able artery.  He  is  very  particular  in  recommending 
every  vessel  to  be  secured  that  is  likely  to  bleed 
on  the  attack  of  the  symptomatic  fever  ;  for,  besides 
the  fatigue  and  pain,  to  which  such  an  accident 
immediately  exposes  the  patient,  it  seriously  inter- 
rupts the  desired  union  of  the  wound.  He  used 
always  to  cleanse  the  whole  surface  of  the  wound 
well  with  a  sponge  and  warm  water,  as  he  rightly 
thought  that  the  lodgment  of  any  coagulated  blood 
would  be  a  considerable  obstruction  to  the  quick 
union  of  the  parts. 

The  skin  and  muscles  were  now  gently  brought 
forwards  :  a  flannel  roller  was  put  around  the  body, 
and  carried  two  or  three  times  rather  tightly  round 
the  upper  part  of  the^thigh,  as  at  this  point  it  was 
intended  to  form  what  Mr.  Alanson  called  a  suffi- 
cient basis,  which  materially  added  to  the  support 
of  the  skin  and  muscles.  The  roller  was  then  car- 
ried down  in  a  circular  direction  to  the  extremity 
of  the  stump,  not  so  tight  as  to  press  rudely  or 
forcibly,  but  so  as  to  give  an  easy  support  to  the 
parts, 

The  skin  and  muscles  were  now  placed  over 
the  bone  in  such  a  direction  that  the  wound  ap- 
peared only  as  a  line  across  the  face  of  the  stump, 
with  the  angles  at  each  side  ;  from  which  points 
the  ligatures  were  left  out,  as  their  vicinity  to 
either  angle  might  direct.  The  skin  was  easily 
secured  in  this  posture  by  long  slips  of  linen  or 
lint  of  the  breadth  of  about  two  fingers,  spread 
with  cerate,  or  any  cooling  ointment.  If  the  skin 
did  not  easily  meet,  strips  of  sticking-plaster  were 
preferred.  These  were  applied  from  below  up- 
wards, across  the  face  of  the  stump,  and  over 
them  a  soft  tow-pledget  and  compress  of  linen  ; 
the  whole  being  retained  with  the  many-tailed 
bandage,  and  two  tails  placed  perpendicularly,  in 
order  to  retain  the  dressings  upon  the  face  of  the 
stump. 

Mr.  Alanson  censured  the  plan  of  raising  the 
end  of  the  stump  far  from  the  surface  of  the  bed 
with  pillows,  as  the  posterior  muscles  were  re- 
tracted by  it ;  and  he  considered  it  best  to  raise 
the  stump  only  about  a  half  hand's  breadth  from 
the  surface  of  the  bed,  by  which  means  the  mus- 
cles were  put  in  an  easy  relaxed  position.  The 
many-tailed  bandage  Mr.  Alanson  found  much 
more  convenient  than  the  woollen  cap,  frequently 
used  in  former  times  to  support  the  dressings  ;  iind 
he  observes,  that,  though  this  seems  well  cal- 
culated to  answer  that  purpose,  yet  if  it  bo  not  put 
on  with  particular  care,  the  skin  is  liable  to  be 
drawn  backwards  from  the  face  of  the  stump  ; 
nor  can  the  wound  be  dressed  without  first  lifting 
up  the  stump  to  remove  the  cap.  (Se(!  Alunnoii  s 
Practical  Ohs.on  Anqmtalion,  fivo.  Lond.  1779.) 

The  chief  peculiarity  in  Alanson's  method  of 
operating,  namely,  the  mode  in  which  he  recom- 


mends the  oblique  division  of  the  muscles  to  be 
performed,  did  not,  however,  meet  with  universal 
approbation  ;  and  his  extensive  dissection  of  the 
skin  from  the  muscles  was  complained  of,  as  ex- 
cessively painful.  The  formation  of  a  conical 
wound,  by  following  Alanson's  directions,  was  re- 
garded by  several  as  impracticable.  (See  Martetis 
Paradoorieen,  b.  i.  s.  88  ;  Loeffler,  Beyf.rage,  i. 
No.  7  ;  Wardenhurg.  Briefe  eines  Arztes,  2  b. 
p.  20  ;  Ricliier,  Anfangsgr.  vol.  vii.  ;  Chaefe, 
Normen,  S{c.  p.  8;  Hey,  Pract.  Obs.)  In  my 
opinion,  there  can  be  no  doubt  of  the  truth  of 
some  of  the  criticisms  made  by  these,  and  some 
other  writers,  on  the  impossibility  of  making  a 
wound,  with  a  regular  conical  cavity,  by  observing 
the  directions  given  by  Alanson  ;  for  if  the  knife 
be  carried  round  the  member  with  its  edge  turned 
obliquely  upwards  towards  the  bone,  it  will  pass 
spirally,  and,  of  coiu"se,  the  end  of  the  incision 
will  be  considerably  higher  than  the  beginning. 
But,  though  Alanson  probably  never  did  himself 
exactly  what  he  has  stated,  I  am  sure  that  his  pro- 
position of  making  an  oblique  division  of  the  mus- 
cles all  round  the  member  has  been  the  source  of 
great  improvement  in  amputations  in  general.  It 
is  true  that  surgeons  do  not  actually  perform  the 
oblioue  incision  all  round  the  limb  by  one  stroke, 
or  revolution  of  the  knife  round  the  bone,  as  Alan- 
son says  that  he  did  ;  but  they  accomplish  their 
purpose  by  repeated,  distinct,  and  suitable  appli- 
cations of  the  edge  of  the  instrument  turned  ob- 
liquely upwards  towards  the  bone  or  bones. 

Amongst  others,  Mynors  found  fault  with  some 
of  Alanson's  instructions,  and  thought  every  de- 
sideratum might  be  more  certainly  attained  by 
saving  skin  enough,  and  then  cutting  through  the 
muscles.  The  first  incision,  however,  he  directed 
obliquely  upwards  through  the  integuments,  while 
they  were  drawn  up  by  an  assistant,  and  he  then 
cut  down  to  the  bone.  (Pract.  ThougUs  on  Am- 
putation, 8vo.  Birming.  1783.) 

The  removal  of  limbs  without  bloodshed,  pro- 
posed by  Guide  di  Cauliaco  in  the  14th  century, 
met  with  modern  defenders  in  J.  Wrabetz  and 
W.  G.  Plouquet.  J.  Wrabetz,  with  a  ligature 
which  was  daily  made  tighter,  took  off  an  arm 
above  the  elbow.  Into  the  fissure  he  sprinkled  a 
styptic  powder.  On  the  fourth  day  the  flesh  was 
severed  down  to  the  bone,  which  Wiis  sawn  through. 
{GeschiclUe  eincs  oline  Messer  ahgcselzcn  Ober- 
arms,  8vo.  Freyb.  1782.)  Plouquet  thought  the 
plan  suited  to  emaciated  timid  subjects  ;  but  not 
well  adapted  to  the  leg  or  fore-arm.  {Von  der 
Uubliitigen  Abnehinuvg  der  Glieder,  8vo.  Tub. 
1786.)  The  only  exemplification  of  the  practice 
of  taking  off  limbs  without  bloodshed  in  modern 
practice,  is  sometimes  afforded  in  chronic  mortifi- 
cation, where,  after  the  separation  of  the  dead  from 
the  living  parts  down  to  the  bone  by  Nature  her- 
self, the  surgeon  saws  through  the  exposed  bone. 
In  the  North  London  Hospital,  an  upper  cxtremitj-, 
attacked  with  chronic  mortification,  was  thus  re- 
moved by  Mr.  Listen,  a  little  below  the  axilla, 
and  the  patient,  a  very  old  woman,  recovered. 

Some  modes  of  performing  flap-amputations, 
and,  in  particular,  the  suggestions  and  improve- 
ments made  by  Hey,  Chopart,  Dupuytren,  Larrey, 
Lisfinnc,  Listen,  and  other  modern  practitioners, 
will  be  noticed  in  the  description  of  the  amputation 
of  particular  members.  In  the  mean  time,  I  .shall 
conclude  this  section  with  mentioning  the  laudable 
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attempts,  made  at  different  periods,  to  render  the 
patient  less  sensible  of  the  agony  produced  by  th 
removal  of  a  limb.  Theodoricus  administered  for 
this  purpose  opium  and  hemlock,  and,  though  he 
was  imitated  by  many  of  the  ancient  surgeons, 
few  moderns  have  deemed  the  practice  worthy  of 
being  continued.  The  inhalation  of  stupefying  gas 
has  been  tried,  and  so  has  magnetism.  M.  J.  Clo 
quet,  by  some  preparatory  means  not  specified  by 
Velpeaii,  brought  a  patient  into  a  condition  in 
which  the  removal  of  the  breast  was  accomplished 
without  her  having  been  aware  of  it.  (See  Velpeau. 
Nom.  Elem.  de  Med.  Opei:  t.  i.  p.  297.)  Guido 
made  the  experiment  of  benumbing  the  parts  with 
a  tight  ligature  ;  but  a  machine,  devised  a  few 
years  ago  in  England,  expressly  for  the  object 
of  stupefying  the  nerves  of  a  limb  previously  to 
amputation,  seems  freer  from  danger  than  some 
of  the  means  adopted  to  bring  the  patient  into  a 
stupefied  state.  (See  J.  Mbore''s  Method  of  pre- 
venti7ig  or  diminisM7ig  Pain  in  several  Operations 
of  Surgery,  8vo.  Lond.  1784.)  The  great  reason 
of  the  latter  plan  being  given  up  is,  that  some  pa- 
tients have  made  more  complaint  of  the  sufferings 
occasioned  by  the  process  of  dulling  the  sensibility 
of  the  nerves  than  of  the  agony  of  amputation 
itself  without  any  such  expedient.  Yet  daily 
experience  proves  that  the  pressure  caused  on 
the  sciatic  nerve  by  sitting  with  the  pelvis  in  a 
certain  position  will  completely  benumb  the  foot 
.and  leg,  and  this  with  such  an  absence  of  pain^ 
that  the  person  so  affected  is  actually  unaware  of 
his  foot  being  asleep,  as  it  is  termed,  until  he  tries 
to  walk. 

The  above  paragraph  is  interesting  as  showing 
the  efforts  formerly  made  to  alleviate  pain  during 
operations.  The  reader,  however,  is  referred  to  the 
article  Anesthesia,  for  information  respecting 
the  more  perfect  agents,  now  so  imiversally  em- 
ployed for  this  purpose. 

GENERAL  REMARKS  ON  AMPUTATION. 

Amputations  may  be  di^^ded  into  two  classes ; 
amputations  in  the  continuity'"  of  the  bones,  i.  e. 
where  the  bones  are  sawn  through  ;  and  ampu- 
tations in  their  "  contiguity;  "  or  where  the  limb  is 
separated  at  one  of  the  articulations.  The  terms 
disarticulation  and  exarticulation  are  also  employed 
to  designate  the  latter  class  of  operations.  The  re- 
marks which  follow,  although  they  are  for  the  most 
part  applicable  to  both  cases,  refer  more  especially 
to  the  former  class,  and  some  additioniil  observa- 
tions on  the  mode  of  performing  amputation  through 
the  articulations  will  be  afterwards  oll'ered. 

The  different  steps  of  the  operation,  meriting 
particular  attention,  are,  the  choice  of  the  part  of 
the  limb  where  the  incisions  are  to  begin  ;  the 
measures  for  guarding  against  bleeding  during  the 
operation  ;  the  division  of  the  integuments,  mus- 
cles, and  bones,  which  is  to  be  accomplished  in 
such  a  manner  that  the  whole  surface  of  the  stump 
will  afterwards  be  covered  with  skin  ;  tying  the 
arteries,  which  should  be  done  without  including 
the  nerves,  or  any  other  adjacent  part;  placing  the 
integuments  in  a  proper  position  after  the  operation; 
and,  finally,  the  subsequent  treatment  of  the  wound. 

It  is  a  general  rule  to  amputate  as  low  as  the 
disease  will  allow  ;  so  that  as  little  of  the  limb 
may  be  cut  off  as  possible,  the  surface  of  the  wound 
have  less  extent  than  would  otherwise  happen,  and 
the  preserved^  portion  of  the  limb  have  greater 


power  in  proportion  to  its  length.  The  longer  it  is, 
the  better  also  will  it  be  suited  for  the  adaptation 
to  it  afterwards  of  some  artificial  substitute. 

This  rule  admits  of  no  exception  in  the  upper 
extremity.  In  some  parts  of  the  lower  limb,  how- 
ever, as  will  be  subsequently  explained,  it  has  been 
customary  to  select  certain  situations  for  the  per- 
formance of  amputation  with  reference  to  the  future 
convenience  of  the  patient,  even  though  the  disease 
or  injury  might  admit  of  the  removal  of  a  smaller 
portion  of  the  limb.  But  it  should  always  be  borne 
in  mind,  that  the  shock  which  the  system  sustains 
at  the  time,  and  the  subsequent  danger  to  the  pa- 
tient from  the  various  untoward  symptoms  which 
may  set  in  while  the  healing  of  the  wound  is  in 
progress,  will  depend  very  much  on  the  size  of  the 
part  removed,  and  the  proportion  which  it  bears  to 
the  whole  bulk  of  the  bod}'.  Amputation,  for  in- 
stance, is  unquestionably  more  dangerous  at  the 
shoulder-joint  than  in  the  forearm  ;  in  the  thigh 
than  in  the  leg  ;  in  the  upper  than  in  the  lower 
third  of  the  thigh.  And  when  the  patient  has  suf- 
fered from  long  continued  disease,  and  his  powers 
have  been  already  so  severely  tested,  that  when 
amputation  is  performed  the  chances  in  his  favour 
and  against  him  are  perhaps  nearly  evenly  balanced, 
the  demand  made  upon  his  constitution  to  heal  a 
larger  wound  instead  of  a  smaller  one  may  be  suf- 
ficient to  turn  the  scale,  and  make  all  the  difference 
between  his  death  and  his  recovery. 

Here,  however,  through  an  imprudent  solicitude 
to  obtain  the  above  advantages,  let  not  the  surgeon 
ever  be  unmindful  of  the  great  axiom  in  surgical 
operations,  that  all  the  diseased  parts  should  be 
removed  ;  and  let  him  be  assured  of  the  truth  of 
what  Graefe  inculcates,  that  it  is  more  pardonable 
to  cut  away  too  much  than  too  little.  {Normen 
fur  die  Abldsung  grosserer  Gliedm,  p.  60.)  At  the 
same  time,  I  do  not  agree  with  some  modern 
writers,  who  deem  it  necessary  to  amputate  beyond 
the  limits  of  every  abscess  and  sinus  which  may 
extend  very  far  above  a  diseased  joint  or  com- 
pound fracture.     Many  of  these  suppurations  are 
only  like  ordinary  abscesses,  and  finally  get  well 
after  the  main  disease  or  injiu-y  is  removed,  as  I 
have  often   seen.     Were  it  an  invariable  rule 
to  amputate   above  every  collection  of  matter 
sometimes  five  or  six  inches  more  of  the  limb 
would  be  sacrificed  than  circumstances  absolutely 
demanded,  and  the  greater  danger  of  a  high,  than 
a  low  operation,  would  be  encountered.  However, 
in  all  cases  where  the  bone  is  suspected  to  be  un- 
sound, or  the  muscles  are  affected  with  the  morbid 
changes  peculiar  to  fungus  hajmatodes  or  other 
incurable  diseases,  the  operation  should  be  prac- 
tised sufficiently  high  to  take  away  all  the  distem- 
pered parts.     In  secondary  amputations,  where 
there  has  been  much  suppuration  in  the  limb,  and 
a  smus  runs  up,  Mr.  Guthrie  says,  that  if  the  sinus 
extend  only  a  short  way  between  the  muscles,  the 
membrane  lining  it  may  be  dissected  out  ;  but,  if 
the  matter  has  lain  upon  the  bone,  this  will  have 
become  diseased,  and  amputation  should  be  pinc- 
tisea  tiigh  enough  to  remove  the  affected  part  of  it. 
{Un  Gunshot  Wounds,  p.  87.) 

Arrest  of  hemorrhage  during  the  operation  is  the 
next  point  which  demands  the  attention  of  the  sur- 
geon, and  to  accomplish  this  the  tourniquet  is  the 
instrument  which  is  most  commonly  employed. 
(See  TounNiQUET.) 

We  know  that  it  was  an  opinion  of  the  late  Mr. 
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J.  Bell,  that  the  flow  of  blood  through  n  large 
artery  could  not  be  completely  stopped  by  pres- 
sure ;  and  the  late  Mr.  Hey  adopted  a  similar  no- 
tion, in  consequence  of  seeing  a  case  in  wiiich  the 
application  of  two  tourniquets  to  the  thigh  did  not 
restrain  the  hemorrhage  from  a  fungus  hasmatodes 
of  the  limb.  He  says,  the  pressure  of  the  tour- 
niquet does  not  completelj'  obstruct  the  passage  of 
blood  in  the  arteries  ;  it  only  diminishes  so  much 
of  the  force  of  the  current  as  to  enable  the  vessels, 
in  a  sound  state,  to  exert  their  natural  contractive 
power  so  effectually  as  to  prevent  hemorrhage. 
(See  Hey's  Pract.  Ob.  p.  257,  258,  ed.  2.)  Of 
the  inaccuracy  of  this  doctrine  no  man  can  doubt 
who  sees  the  femoral  artery  with  its  open  mouth 
on  the  face  of  a  stump,  not  bleeding  while  the 
tourniquet  is  tight,  or  skilful  pressure  is  kept  up, 
but  tlirowing  out  its  blood  to  a  great  distance  the 
instant  the  pressure  is  discontinued.  Nor,  I  ap- 
prehend, can  any  surgeon,  who  has  amputated  at 
the  shoulder,  and  seen  how  completely  pressure 
commands  the  flow  of  blood  through  the  open- 
mouthed  axillary  artery,  join  in  the  sentiment  of 
John  Bell  and  Hey  upon  this  particular  point. 

Mr.  Listen  confirms  the  preceding  statement, 
observing  that  pressure  complete  enough  not  only 
to  stop  the  pulsation  of  an  artery  in  a  limb,  but 
also  to  arrest  completely  the  flow  of  blood,  can 
be  easily  applied  by  means  of  the  fingers  only  : 
and,  in  order  to  prove  the  correctness  of  this  re- 
mark, he  has  repeatedly,  when  no  proper  assistant 
was  at  hand,  compressed  both  the  femoral  and 
humeral  arteries  with  the  fingers  of  one  hand, 
whilst,  with  the  other  hand,  he  renioved  the  limb  ; 
and  this,  as  he  affirms,  with  the  loss  of  much  less 
blood  than  if  he  had  followed  the  ordinary  mode. 
His  common  practice  is  to  lot  the  pressure  be 
made  by  an  assistant  ;  and  in  one  place,  he  de- 
clares, that  he  would  rather  trust  to  no  very  effi- 
cient assistant  than  put  on  a  tourniquet.  The 
ease  with  which  the  flow  of  blood  through  the 
largest  arteries  is  commanded  by  manual  pressure, 
is  a  fact  likewise  attested  by  Dupuytren,  who  only 
employed  the  instrument,  which  he  terms  the 
compressor,  in  a  few  special  cases.     (See  Logons 
Orales,  cjc  t.  iv.  p.  377;  Elements,  part  iii.  p.  361 ; 
and  Ed.  Med.  and  Surg.  Jour.  vol.  xx.  p.  44.)  The 
following  passage  explains  Mr.  Listen's  views  of  this 
subject  :  "  In  all  cases,  and  in  all  situations  and 
circumstances,  hemorrhage  can  be  restrained  during 
the  completion  of  the  incisions,  and  during  the 
employment  of  means  to  close  the  cut  ends  of  the 
vessels,  by  means  of  very  slight,  but  exact  pres- 
sure on  the  trunk  of  the  principal  vessel.  (See 
also  DupiLi/tren,  Lefons  Orales  de  Clinicjue  Chir. 
t.  iv.  p.  382.)    The  point  at  luldch  this  should  be 
applied  should  be  at  as  short  a  disiance  as  possible 
above  the  place  of  the  incision,  and  at  the  same 
time  above  the  origin  of  any  branches  which  must  be 
cut.    Not  the  slightest  pressure  should  be  made 
until  the  instant  when  the  incisions  are  about  to  be 
commenced,  so  that  no  venous  congestion  may 
take  place  in  the  limb.    All  the  blood  in  the  limb 
below  the  incisions  must  necessarily  be  lost.  The 
veins  are  more  easily  compresecd  than  the  arteries; 
and  pressure  made  a  short  time  before  the  oper- 
ation may  arrest  the  return  of  blood,  whilst  it  may 
not  stop  its  influx.     Tims  engorgement  of  the 
lower  part  of  the  limb  is  produced,  and  tlio  quan- 
tity of  blood  that  must  be  lost  is  increased.  For 
a  similar  rfiason,  pressure  sufficienily  firm  to  stop 


arterial  hemorrhage,'  is  to  be  continued  till  the 
principal  branches  are  tied,  and  then  entirely  re- 
moved ;  for  the  continuance  of  even  slight  pros- 
sure  will  increase  the  flow  of  blood  from  the  sur- 
face of  the  stump  —  blood  flowing  in,  and  being 
arrested  in  its  venous  return,  trickles  out  through 
the  open  ends  of  the  veins.  If  a  circular  band 
be  used  for  the  compression,  such  as  the  screw- 
tourniquet,  it  should  be  put  on  quickly,  screwed 
up  at  once,  and  then  the  incisions  should  not  be  de- 
layed one  instant."  Baron  Dupuytren  did  not  em- 
ploy the  common  tourniquet,  nor  any  kind  of 
compress  furnished  with  a  handle  (see  Legons 
Orales,  t.  iv.  p.  298)  ;  he  sometimes  availed  him- 
self of  an  instrument  which  he  termed  a  com- 
pressor, and  which  makes  pressure  on  two  opposite 
points  of  the  limb.  (See  Legons  Orales,  £(c.  t.  iv. 
p.  386.) 

If,  then,  the  flow  of  blood  through  an  artery 
can  easily  be  commanded  by  pressure,  how  are  we 
to  explain  the  occasional  continuance  of  bleeding, 
notwithstanding  the  pressure  of  one,  or  even  two, 
tourniquets?  Without  doubt, by  the  fact  that  the 
pads  of  these  instruments,  when  not  duly  arranged, 
do  more  harm  than  good,  by  raising  the  band  oft' 
the  vessel,  and  perhaps,  also,  in  Mr.  Hey's  exam- 
ple, by  the  additional  consideration,  that  tumors 
of  the  fungus  hasmatodes  kind  include  a  large 
quantity  of  blood,  and  will  bleed  profusely,  and 
for  a  considerable  time  after  the  main  supply  of 
blood  to  them  is  cut  oft".  The  same  thing  happens 
in  the  disease  called  aneurism  by  anastomosis,  as 
I  have  had  several  opportunities  of  witnessing,  but 
in  no  instance  more  strikingly  than  in  one,  where, 
some  time  after  Mr.  Hodgson  had  tied  the  radial  and 
ulnar  arteries,  Mr.  Lawrence  divided  every  part 
of  the  finger,  excepting  the  tendons  and  bone,  and 
yet  a  considerable  bleeding  went  on  from  the  iur- 
ther  side  of  the  wound.  (See  Med.  Chir.  Trans. 
vol.  ix.  p.  216.) 

The  application  of  the  tourniquet  is  generally 
left  too  much  to  assistants  ;  but  so  far  as  my  judg- 
ment extends,  no  operator  is  justified  in  commencing 
his  incisions  before  he  has  examined  and  fully 
satisfied  himself  that  the  instrument  is  correctly 
applied.  Mr.  Guthrie  candidly  tells  us,  that  lie 
once  lost  an  oflicer,  in  consequence  of  hemorrhage 
during  amputation  of  the  thrgh,  although  the  tour- 
niquet W.MS  in  the  charge  of  a  surgeon  of  ability  ; 
and  the  advice  with  which  he  follows  this  state- 
ment is  worth  recollecting  :  "  In  a  case  of  this 
kind,  where  it  (the  tourniquet)  is  found  of  little 
benefit,  the  surgeon  should  not  continue  twisting 
and  turning  it,  whilst  his  patient  is  bleeding,  but 
quit  it  altogether,  and  compress  the  artery  against 
the  pubes."  This  maxim  cannot  be  too  highly 
commended. 

Mr.  Guthrie  says,  "The  pad  should  be  fi:m 
and  rather  narrow,  and  carefully  hold  directly 
over  the  artery,  whilst  the  ends  of  the  bandage,  in 
which  it  is  contained,  are  pmued  on  the  thigh. 
The  str.ap  of  the  tourniquet  is  then  to  be  put  round 
the  limb,  the  instrument  itself  being  directly  over 
the  pad,  with  the  screw  entirely  free.  The  strap 
is  then  to  be  drawn  tight,  and  buckled  on  tlie 
outside,  so  as  to  prevent  its  slipping,  and  not  inter- 
fere with  the  screw,  which  is  to  be  turned  until 
the  pressure  is  sulficieiitly  forcible  to  stop  the  cir- 
culation. If  the  screw  require  to  be  turned  lor 
more  than  half  its  number  of  turns  to  elloct  t  lis, 
the  strap  is  not  sufliciently  t'i'l'f.  oi"       1"^^  ''■■^^ 


not  been  well  applied,  and  tlieymiist  be  replaced." 
{On  Gunshot  Wounds,  p.  204.) 
_  In  two  amputations  at  St.  Bartholomew's  Hos- 
pital, I  saw  the  toumiciiiet  break  after  the  soft 
parts  had  been  divided  ;  and  as  in  one  of  these 
cases  a  good  deal  of  blood  was  lost,  because 
another  toiirniciuet  happened  not  to  be  in  the  room, 
and  pressure  on  the  artery  "in  the  groin  was  not 
immediately  adopted,  I  coincide  with  such  writers 
as  recommend  the  rule  of  always  having  two  tour- 
niquets ready.    Graefe  even  goes  so  far  as  to  advise 
putting  both  of  them  round  the  limb  before  the 
operation  commences  {Nomien  fur  die  Ablosung 
grosserer  GUedmassen,  p.  48);  but,  the  frequency 
oi  a  tourniquet  breaking  is  not  so  great,\a3  to  de- 
mand such  precaution  ;  and  the  plan  would  be  ob- 
jectionable in  thigh  amputations,  where  it  is  a  ma- 
terial advantage  to  have  plenty  of  room  between 
the  place  of  the  incision  and  the  band  which  goes 
round  the  limb. 

Provision  having  been  made  for  the  arrest  of 
hemorrhage  during  the  operation,  either  by  the 
application  of  a  tourniquet,  or  by  compression  of 
the  vessel  by  the  hands  of  a  trustworthy  assistant  • 
the  point  next  to  be  considered  is  the  division  of 
the  soft  parts  of  the  limb. 

There  are  two  principal  methods  by  which  this 
may  be  accomplished,  by  circular  incisions,  and  by 
the/on«ai!ion  of  flaps  ;  but  to  these  may  be  added 
modihcations  by  means  of  oval  and  ellipiical  inci- 
sions, which,  it  will  be  hereafter  seen,  combine  in 
some  measure  the  characters  of  bolli  the  first-men 
tioned  proceedings. 

Amputation  by  Circular  Incision. 
In  order  to  make  the  first  cut,  the  arm  is  to  be 
carried  under  the  limb,  till  the  knife  reaches  almost 
round  to  the  side  on  which  the  operator  stands. 
With  one  sweep,  penetrating  at  least  to  the  fascia, 
the  knife  is  then  to  be  brought  round  to  the  point 
where  it  first  touched  the  skin.  Thus,  the  wound 
is  more  likely  to  be  regularly  made  than  by  cutting 
lirst  on  one  side,  and  then  on  the  other,  while  the 
patient  is  saved  some  degree  of  pain,  in  conse- 
quence of  the  uninterrupted  quickness  with  which 
the  incision  is  made.  Whether  the  fascia  and  sub- 
jacent muscular  fibres  be  reached  or  not,  is  deemed 
by  Velpeau  a  matter  of  no  consequence  ;  the  only 
essential  thing  being  the  perfect  division  of  the 
'  skin.  (See  Nouv.  Eltni.  de  Med.  Oper.  t.  i  n 
SO!!.)  it^'.i.  1.  p. 

The  next  object  is  the  preservation  of  as  much 
akin  as  will  afterwards,  conjointly  with  the  mus- 
cles cut  in  an  oblique  direction,  cover  the  end  of 
the  stump  with  facility.     It  is  rather  difiicult  to 
ay  down  any  other  than  general  principles  for 
the  guidance  of  the  surgeon  in  saving  integu- 
ments.  I  am  disposed  to  agree  with  several  modern 
,  writers,  that  the  painful  dissection  of  the  skin 
from  the  muscles  has  been  recommended  and  prac- 
;  tised  to  a  very  unnecessary  extent,  —  that  is  to 
^  saj',  -innwessary,  if  the  division  of  the  muscles  be 
p.trfnrmed   in    the   most   advantageous  manner 
'  Instead  of  dissecting  back  the  skin,  Dupuytren 
used  to  cut  all  the  soft  parts  at  once  to  the  bone 
winch  he  next  divided,  after  retracting  the  muscles! 
{Dupuytren,  Le^cms  Orales,   c^c.  t.  iv  p  097 
^  However,  Langenbeck,  another  of  the  most  srdlful 
•operators  on  the  Continent,  prefers  detacliinji  tlie 
.nteguments  from  the  fascia  for  about  two  finder- 
breadths  {JUL  fur  die  Chir.  b.  i.  p.  as  is 
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the  common  practice  in  the  London  Jiospitals. 
home  late  writers,  particularly  Mr.  Syme,  in  ex- 
pressing their  preference  to  muscle  as  a  covering 
lor  the  end  of  the  bono,  seem  to  forget  one  fact 
which  I  have  often  noticed,  viz.  that  the  muscular 
cushion,  though  at  first  thick  and  good,  soon  shrinks 
to   a   comparatively   small   mass.      Sir  Astley 
Cooper  states  that  the  covering  for  the  end  of  the 
bone  must  be  integuments  and  not  muscles  ;  for, 
if  muscular  fibres  are  preserved  with  the  integu- 
ments, they  will  contract,  and  retraction  of  the 
skin  covering  the   stump   will  be  the  result. 
{Lancet,  vol.  i.  p.  148.)     Brunninghausen  also 
thinks  skin  a  better  and  more  durable  covering  for 
the  end  of  the  bone  than  muscular  fibres,  which 
after  a  time  dwindle  away;  and  thence  he  com- 
putes the  quantity  of  integuments  which  ought  to 
be  saved,  by  the  measure  of  the  circumference  and 
diameter  of  the  member.    Thus,  when  the  limb  is 
nine  inches  in  its  circumference,  the  diameter  is 
about  three  ;  therefore,  one  inch  and  a  half  of 
skin  on  each  side  is  to  be  saved.    {Erfalir  Src 
uberdieAmp.  p.  75.)    But  this  author  cuts  the 
muscles  perpendiculariy,  so  that  he  is  obliged  to 
separate  much  more  skin  from  the  flesh  than  is 
necessary  when  the  incision  through  the  muscles 
IS  carried  obliquely  upward.     Dr.  Hennen  and 
Mr.  buthrie  both  recommend  carrying  the  knife 
through  the  fascia  in  the  first  circular  incision  • 
and  so  does  Mr.  C.  Hutchison,  who  makes  no' 
mention  of  dissecting  back  the  skin,  but  simply 
states,  that  the  "integuments  and  fascia  beincr 
divided  by  a  circular  incision,  and  retracted  up°- 
wards,  as  high  as  is  judged  necessary,  the  super- 
ftcial  muscles  should  next  be  divided,"  &c  {Pract 
Obs.  m  Surgeiy,  ^.  23,  8vo.  Lond.  1816.)  We 
are,  therefore,  to  conclude  that  he  joins  Graefe  and 
others  in  thinking  the  separation  of  the  skin  from 
the  iascia  unnecessary.    My  own  observations  in 
practice  lead  me  to  believe,  that  the  dissection  of 
the  integuments  from  the  subjacent  parts  used 
formeriy  to  be  carried  to  an  "extent  beyond  all 
moderation  and  necessity  ;  and  that,  as  it  is  a  most 
painful  proceeding,  and  hurtful,  by  forming  a  large 
loose  pouch  for  the  lodgment  of  matter,  it  ought  to 
be  abandoned  by  every  surgeon  who  follows  the 
method  of  sawing  the  bone  considerably  higher 
than  the  first  cut  through  the  superficial  muscles. 
Mr.  Hey,  like  Desmh  ((Euvres  Chir.  t.  x.vi.  p 
545),  13  an  advocate  for  amputating  with  a  triple 
incision,  and  for  preserving  such  a  quantity  of 
muscular  flesh  and  integuments  as  are  proportion- 
ate to  the  diameter  of  the  limb.    By  a  trinlo 
incision,  he  means  first  an  incision  through  the 
integuments  alone  ;  secondly,  an  incision  through 
all  the  muscles  made  somewhat  higher  than  tluit 
through  the  integuments  ;  aM  thirdly,  anot  ei- 
incision  through  that  part  of  the  muscular  fl  sh 
which  adheres  to  the  bone,  made  round  that  po  ' 
the  bone  where  the  saw  is  to  be  applied.    Ti  e 
proper  distance  of  these  incisions  from  each  oth  1 
says,  must  be  determined  by  the  tliicknes  f 

form  d  ''r''  ""^  "P-^^""""  P'^'- 

0  med,  makmg  allowance  for  the  retraction  of  the 

which  are  not 

rence  ol  the  limb  to  be  twelve  inches  where  the 
tone  IS  to  be  divided,  the  diameter  is  about  four 
ii'clies  ;  and,  if  no  retraction  of  the  integuments 
were  to  take  place,  a  sufficient  covering  of  the 
stump  would  bo  aflbrded  by  making  the  first  in- 
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cision  at  the  distance  of  two  inclies  from  the  place 
where  the  bone  is  to  be  sawn,  that  is,  at  the 
distance  of  the  semi-diameter  of  the  limb  on  each 
side.    But,  as  the  integuments,  when  in  a  sound 
State,  always  recede  after  they  are  divided,  it  is 
useful  to  make  some  allowance  for  this  recession; 
and  to  make  the  first  incision,  in  this  case,  at 
least  two  inches  and  a  half,  or  three  inches,  below 
the  place  where  the  bone  is  to  be  sawn.    As  the 
posterior  muscles  of  the  thigh  retract  a  great  deal 
in  the  process  of  healing,  Mr.  Hey  advises  their 
division  to  be  begun  half  an  inch  above  the  place 
where  the  integuments  were  cut,  and  the  anterior 
muscles  three  quarters  of  an  inch.    "  The  integu- 
ments," says  he,  "  will  retract  a  little  both  above 
and  below  the  place  where  they  were  divided : 
but  the  distance  from  that  place  must  be  computed 
from  the  mark  left  npon  the  surface  of  the  muscles 
in  dividing  the  integuments."    Thus,  in  fact,  in  a 
common  thigh  amputation,  Mr.  Hey  deemed  it 
necessary  to  detach  the  skin  from  the  muscles 
merely  to  the  extent  of  half  an  inch  at  the  back 
part  of  the  limb,  and  of  three  quarters  in  front  ;  a 
very  different  practice  from  the  old  custom  of 
making  quite  a  bag  of  integuments,  and  turning 
them  back,  as  the  upper  piece  of  a  glove  is  turned 
down,  or  rather  as  the  sleeyes  of  a  coat  are  turned 
xip. 

This  triple  incision  is  well  adapted  for  those 
parts  of  the  limbs  where  there  is  but  one  bone,  as 
in  the  thigh  and  am  ;  but  it  is  not  applicable  to 
the  forearm  and  leg.  In  these  latter  situations,  it 
is  always  necessary  to  turn  back  the  skin,  as  a 
sufficiency  of  covering  cannot  otherwise  be  obtained. 

In  amputating  the  thigh  at  its  upper  part,  Vel- 
peau  believes  the  oblique  division  of  the  muscles, 
with  the  edge  of  the  knife  turned  upwards,  to  be 
advantageous,  as,  without  this  precaution,  or  the 
saving  and  turning  back  the  skin  to  the  extent  of 
two  inches,  the  sides  of  the  wound  will  not  admit 
of  being  brought  together.   (Nouv,  ELem.  de  M6d. 
Oper.  t.  i.  p.  608.)    Nor  are  there  many  living 
surgeons  who  entertain  a  doubt  of  the  excellence 
of  the  principle  inculcated  by  M.  Louis  respecting 
the  utility  of  dividing  the  loose  superficial  muscles 
first,  and  then  such  as  are  deeper  and  adherent  to 
the  bone.    In  fact,  a  combination  of  this  last  me- 
thod, with  the  oblique  division  of  the  muscles,  not 
exactly  by  one,  but  several  strokes  of  the  k)iife, 
constitutes  the  mode  of  performing  the  circular 
operation  at  present  most  extensively  adopted, 
and  sometimes  termed,  as  already  mentioned,  am- 
putation by  a  triple  incision.    Thus,  after  the  skin 
is  cut,  and  as  much  of  it  retracted  and  saved  as  is 
deemed  necessary,  the  operator  cuts  through  the 
loose  muscles  at  the  edge  of  the  retracted  skiu, 
first  those  on  the  fore  part  of  the  limb,  and  then 
such  as  are  situated  behind.    For  this  purpose,  he 
makes  two  or  more  sweeps  of  the  knife,  as  may  be 
found  necessary,  carefully  directing  them  obliquely 
upwards  towards  tlie  point,  where  he  means  to  saw 
the  bone.    The  oblique  division  of  tho  muscles 
does  not  merely  enable  the  operator  to  saw  the 
bone  higher  up  than  he  could  otherwise  do,  and  to 
leave,  at  the  same  time,  more  muscle  for  covering 
its  extremity,  but  it  is  a  preservation  of  sound,  un 
detached  integuments,  which  assuredly  form  the 
most  efficient  and  durable  covering  for  the  stumj- 
I  say  this,  without  precisely  coinciding  with  Briin- 
ninghausen,  who,  trusting  entirely  to  skin  for 
covering  his  stumps,  makes  an  extensive  detach. 


ment  of  it  from  the  muscles,  and  then  cuts  straight 
down  to  the  bone.    The  loose  muscles  actually  cut 
through  now  retract  considerably,  leaving  those 
which  are  deeper  and  attached  to  the  bone  in  a 
condition  to  be  cut  higher  up  than  could  have  been 
previously  done.    Lastly,  these  are  also  to  be  di- 
vided with  the  edge  of  the  knife  directed  obliquely 
upwards  towards  the  place  where  the  saw  is  to  be 
applied.    Some  operators  do  more  than  this  ;  for, 
after  cutting  down  to  the  bone,  they  follow  the 
plan  of  Colsus,  and  detach  the  flesh  from  its  whole 
circumference  upwards  with  a  scalpel,  to  the  extent 
of  about  another  inch,  in  order  to  be  enabled  to 
saw  the  bone  still  higher  up.    "  Inter  sanam  vilia- 
lamque  partem  incidenda  scalpello  caro  usque  ad 
OS,  reducemia  ah  eo  sana  caro,  et  circa  os  subsccanda 
est,  ul  ea  quoque  parte  aliqidd  ossis  nudelur."  This 
method,  I  think,  deserves  commendation,  because 
it  may  have  considerable  effect  in  hindering  a  pro- 
trusion of  the  bone,  if  it  does  not,  in  conjunction 
with  the  foregoing  method  of  operating,  and  judi- 
cious dressings,  render  this  disagreeable  event  quite 
impossible.    However,  I  shall  never  forget  a  poor 
soldier,  whose  thigh  had  been  amputated  in  Ber- 
gen-op-Zoom,  and  who  was  brought  about  ten  days 
after  the  operation  into  the  military  hospital  at 
Oudenbosch  under  my  care.    Not  the  slightest 
union  of  any  part  of  the  wound  had  taken  place  ; 
abscesses  had  formed  under  the  fascia  on  every 
side  of  the  stump  ;  the  loose  skin  was  literally  a 
large  bag  of  purulent  matter  ;  the  muscles  were 
wasted  to  almost  nothing,  and  their  remains  re- 
tracted, and  shrinking  still  further  away  from  the 
extremity  of  the  bone,  which  protruded  at  least 
three  inches  beyond  the  soft  parts.    This  unfor- 
tunate man  had  been  attacked  with  chronic  tetanus 
soon  after  the  operation,  and,  probably,  it  was  to 
the  disturbance  of  the  stump  by  the  effects  of  that 
disease,  and  to  the  strong  and  continual  tendency 
of  the  muscles  to  retract  themselves,  induced  by 
this  state  of  the  system,  that  the  deplorable  state 
of  the  stump  was  to  be  attributed.    He  lingered 
nearly  a  fortnight  in  the  hospital  before  he  died  ; 
previously  to  which  event,  large  abscesses,  com- 
municating with  the  hollow  of  the  stump,  sur- 
rounded the  greater  part  of  the  pelvis.    As  I  had 
every  reason  to  believe  that  the  operation  had  been 
skilfully  done,  perhaps  when  I  say  that  the  above 
mode  of  amputating  will  make  a  protrusion  of  the 
bone  impossible,  it  is  not  exactly  correct,  as  the 
occurrence  may  sometimes  originate  from  causes 
which  are  quite  independent  of  the  particular  way 
in  which  the  operation  has  been  executed. 

[Instead  of  the  usual  circular  division  some  sur- 
<reons  now  make  two  semilunar  incisions  on  the 
opposite  aspects  of  the  limb.  These  incisions  form 
the  outline  of  two  equal  semilunar  flaps  of  integu- 
ment, which  arc  to  be  dissected  from  the  subjacent 
textures  and  reflected  back.  This  having  been 
done,  the  muscles  are  to  be  cut  through  opposite 
the  base  of  the  flaps  by  circular  incisions  accoid- 
ins  to  tho  instructions  already  given.  Ihe  Haps 
should  be  of  suflicient  size  to  meet  readily,  and 
without  stretching,  over  the  cut  ends  of  the  bone 
and  muscles.  This  differs  from  the  usual  operation 
only  in  the  mode  of  making  the  incision  in  the 
integuments  ;  it  is  in  principle  the  same  both  as 
.wards  tho  division  of  the  remaining  soft  part^  and 
ii,  tho  nature  of  the  covering  left  for  the  stamp 
Its  advantages  are,  that  the  flaps  admit  of  being 
reflected  back  with  greater  facility  than  tho  cir- 
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ciJar  cufF  of  skin,  a  matter  of  some  importance  if 
the  integument  is  infiltrated  and  rigid  from  disease; 
and,  also,  that  after  the  wound  is  closed,  the  pro- 
jectmg  corners  of  skin  which  result  from  a  circular 
incision  are  avoided,  and  the  stump  has  conse 
quently  a  more  rounded  and  neater  appearance.] 

All  the  muscular  fibres,  on  every  side,  having 
been  cut  down  to  the  bone,  a  piece  of  linen,  some- 
what broader  than  the  diameter  of  the  wound, 
should  be  torn  at  one  end,  along  its  middle  part, 
to  the  extent  of  about  eight  or  ten  inches.  This  is 
called  a  retractor.  It  is  applied  by  placing  the  ex- 
posed part  of  the  bone  in  the  slit,  and  drawing  the 
ends  ot  the  Imen  upward  on  each  side  of  the  stump 
In  this  manner  the  retractor  will  obviously  keep 
every  part  of  the  surface  of  the  wound  out  of  the 
way  of  the  saw.  Where  there  are  two  bones  the 
retractor  must  have  two  slits,  an  inch  or  an  inch 
and  a  half  apart.  The  two  slits  receive  the  two 
bones,  and  the  mtermediate  strip  of  linen  is  passed 
through  the  interosseous  space.  Graefe  thinks  that 
m  amputations  of  parts  where  there  is  only  one 

Jw-A'  portion   of  the   linen   should  ,  x.       eievate  tne  lower  portion  of  the  bone  too 

alwajs  be  applied  over  the  anterior  muscles,  as  much,  the  saw  becomes  so  pinched  that  it  cinnot 

iack  .  '^'''^y  1«P*  0"  *he  other  hand,  i  he  allow  the  weS 

ba  k,  so  that  no  projection  of  them  may  interfere   of  the  limb  to  operate  too  much,  tr  bonrSs 
with  the  action  of  the  saw.  (Nonnen  fur  die  Ablo- \  hehre  it  is  nearly  sawn  through    and  its  ex 
uXrjT  p2" wL!''-^    That  meritorious   tremity  is  splintered    It  is  onet't^TLlf  cZ 
t,"on  wh'j,  ^^''"fe  name  I  always  men-   mon  remarks  of  Buch  persons  as  are  in  the  habit 

rrrt  actor  trendroT\"^'T"^'        ''''A  i  ^'"^^"^""^  amputations,  tha  the  part  f 

tne  retractor,  the  ends  of  which  he  drew  over  the   these  operations,  which  a  plain  carnenter  would  dn 
anterior  muscles  ;  he  says  that  he  has  employed    well,  foils  the  skill  of  a  conslmar  ur^^^ 
this  simple  and  natural  means,  but  that  it  did  not   few  operators  acquit  themseirs  well^n^X'  Z 
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necessary  in  support  of  the  practice  of  employing 
the  retractor,  I  might  refer  to  that  of  Dupuytren 
(see  Lerons  Orales  de  Clinique  Chir.  t.  iv.  p.  298), 
whose  directions  for  its  application  are  the  follow- 
ing •  —  If  there  is  only  one  bone,  it  is  to  be  placed 
in  the  angle  of  imion  of  the  two  tails  of  the  re- 
tractor, which  are  to  be  brought  over  the  anterior 
surface  of  the  limb,  and  made  rather  to  cross  one 
another.  Thus,  the  retractor  forms  a  sort  of  bag 
covering  the  wound,  and  out  of  the  centre  of  which 
the  bone  passes,  and  becomes  the  more  denuded 
in  proportion  as  the  assistant  draws  the  retractor 
towards  the  trunk. 

Division  op  the  Bones, 

In  no  part  of  amputation,  do  operators  in 
general  display  more  awkwardness  than  in  sawing 
the_  bone,  though,  if  we  except  directing  the  saw 
against  the  flesh,  the  faults  are  here  less  pernicious 
m  their  consequences  than  the  errors  already 
noticed.  At  the  time  of  sawing  the  bone,  much 
depends  upon  the  assistant  who  holds  the  limb. 
If  he  elevate  the  lower  portion  of  the  bone  too 

TV»ii«l->      4-1.^   •  1 


U  satisfactory  reasoning  to  say  this  is  not  their 
method.  (7-naVe.  des  Mai.  Chir.  t.  iii.  p.  152.) 
I  have  seen  the  saw  do  so  much  mischief,  in  con- 
sequence of  the  operator  neglecting  to  use  the  re- 
tractor, that  my  conscience  obliges  me  to  censure 
such  surgeons  as  neglect  to  defend  the  soft  parts 
by  this  simple  contrivance.  There  are  some  who 
have  rejected  the  use  of  the  retractor,  because 
they  have  seen  it  get  under  the  teeth  of  the  saw 
and  obstruct  the  action  of  the  instrument  •  but 


endeavour  to  shorten  this  part  of  the  operation,  by 
making  short,  very  rapid,  and  almost  convulsive 
strokes,  with  the  saw.  Almost  all  operators  fall 
mto  the  error  of  bearing  too  heavily  on  the  instru- 
ment. That  operator  will  saw  best,  who  makes 
the  first  stroke  of  the  saw  by  applying  its  heel  to 
the  bone,  and  drawing  the  instrument  across  the 
part,  towards  himself,  so  as  to  make  a  slight  groove 
in  the  bone,  which  serves  very  materially  to 
steady  the  future  movements  of  the  instrument  • 


this  very  circmstance  adduced  ^  m^:i,:^^^:;LS;itSr' ' 

tractor  is,  when  considered,  the  strongest  one  that  at  first  rather  slowl^t uilkly  rSr  th 

ard  in  Its  favour,  as    than  bpavilv     Tt,o  .j;„„... j       -.^      ^  ■' 


,  ,  ...V,  u„i„ijgcai  uuc  llJill, 

could  possibly  be  brought  forward  in  its  favour,  as 
the  surface  of  the  wound  itself,  and  particularly 
the  edges  of  the  skin,  would,  in  all  probability, 
suiter  the  same  fate  as  the  linen,  by  getting  under 
the  teeth  of  the  saw,  if  no  retractor  wore  employed, 
in  attempting  to  saw  the  bone  high  up,  as  closely 
as  possible  to  the  soft  parts.  But,  besides  defend- 
ing the  surface  of  the  stump  from  the  teeth  of 
the  saw,  the  retractor  will  undoubtedly  enable 
the  operator  to  saw  the  bone  higher  up  than  he 
could  otherwise  do. 

Mr  Listen  pronounced  all  kinds  of  retractors 
superfluous.  Here  it  should  be  remembered,  that 
this  gentleman's  practice  was  that  of  flap-ampu- 
tation,  to  which  ho  gave  the  universal  preference  • 
a  method  in  which,  unquestionably,  the  retractor 
may  be  dispensed  with,  as,  while  the  saw  is  actin-r 
one,  or  both  of  the  flaps  can  be  eflfectunlly  held 
out  of  the  way  by  an  assistant.  (See  Edinb.  Med. 
ind  ismrj.  ./own.  vol.  xx.  pp.  43—45.)  Here 
lowever,  I  am  treating  of  amputation  by  the  cir- 
:ular  incision,  in  which  the  retractor  is  too  useful 
0  be  reliiKiuished.    Were  any  furtlier  authority 


than  heavily  The  saw  is  directed  by  Dupuytren 
to  be  applied  perpendicularly,  and  worked  in  the 
begmnnig  slowly,  but  afterwards  more  quickly  in 
proportion-^as  the  groove  becomes  deeper,  and  the 
wi     l'!.'  g«"i"8:  out  of  it  is  lessened. 

When  the  bone  is  nearly  divided,  the  sawinff 
should  proceed  with  the  greatest  gentleness.  Then 

,th'T*"n'  ^3,1^°  ';°1^>  opposite  parts  of  the 
imb  should  redouble  their  care  to  maintain  them 
in  their  natural  directions.    (See  Legons  Ora  es 

tir^TTo  P-  '''-^  P''-3 

moved  d  n.i!.  *l,  "'^  ^'"'P  P'l"  '°  re- 
moved dining  the  sawing  of  the  bone,  without 

^TlTfttSt'-  ,      ^■'^'^'^^  inciJio'stilh 

t  ie  vvound.    Ho  disapproves  of  entrusting  the 
n.b  to  an  assistant  during  the  sawing,  and  lays 
t  down  as  a  rule,  that  the  management  of  the 
lower  part  of  the  limb  should  always  be  left  to  the 
person  using  the  saw.    The  saw,  he  says,  may  be 
worked  either  horizontally  or  vertically,  but  the 
latter  direction  seems  to  him  best,  because,  when 
F  2 
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tlie  section  is  nearly  completed,  tlie  uncut  part  of 
the  bone  is  deep,  and  less  likely  to  snap  on  the 
weight  of  the  limb,  or  undue  pressure,  operating 
downwards.  (See  Lislons  Elem.  part  iii.p.  3(34.) 
But  there  is  often  a  fault  in  the  construction  of 
the  saw  itself,  which  impedes  its  action,  quite  in- 
dependently of  any  fault  on  the  part  of  the  sur- 
geon. I  allude  to  the  edge  of  the  instrument  not 
being  a  little  broader  than  its  blade.  When  the 
saw  is  well  made,  the  teeth  always  make  plenty  of 
space  for  the  movement  of  the  rest  of  the  instru- 
ment. The  saw,  recommended  by  Mr.  Guthrie, 
cuts  with  both  edges,  backwards  and  forwards, 
which  expedites  the  operation,  and  (what  is^  of 
more  consequence)  helps  to  prevent  splintering 
when  the  bone  is  nearly  divided,  because  the  divi- 
sion can  be  finished  by  the  backward  motions, 
which  are  the  moat  gentle.  {On  Gunshot  Wounds, 
p.  89.) 

If  the  bone  happen  to  break  before  the  sawing 
has  been  finished,"  the  sharp-pointed,  projecting 
apiculum,  thus  occasioned,  must  be  removed  by 
means  of  a  strong,  cutting  sort  of  forceps,  termed 
hone-nippers.  The  perpendicular  division  of  the 
bone  leaves  a  sharp  edge  at  the  extremity  of  its 
circumference  :  it  is  not  the  common  practice  to 
take  any  measures  for  the  removal  of  such  sharp- 
ness ;  yet  Graefe  recommends  filing  it  away  (op. 
cit.  p.  66),  and  Mr.  A.  C.  Hutchison  makes  it  an 
invariable  rule,  whether  there  be  any  occasion  to 
use  the  bone-nippers  or  not,  "  to  take  ofl:'  the  aspe- 
rities, and  scrape,  or  endeavour  somewhat  to  round, 
the  sharp  cut  edge  of  the  bone  with  a  strong  blunt 
scalpel,  in  order  to  prevent  the  soft  parts  from  being 
injured,  when  brought  over  the  end  of  the  bone  in 
forming  the  stump."  {Pract.  Obs.  in  Surgery, 
p.  24.)°  Tliough  I  have  not  followed  this  practice, 
or  rather  the  part  of  it  which  relates  to  cutting  off 
the  edge  of  the  bone,  I  know  of  no  objection  to  it, 
unless  it  be  on  the  score  of  its  inutility,  and  the 
delay  which  it  occasions.  All  projecting  points  of 
bone,  it  is  the  ordinary  custom  to  remove. 

The  bone  forceps  may  also  be  used,  instead  of 
the  saw,  for  the  division  of  smaller  bones,  such  as 
tiiose  in  the  hand  or  foot. 

One   proceeding,  which  seems  fit  for  repro- 
bation, and  which,  indeed,  Mr.  Alanson  very  pro- 
perly condemned,  is  the  practice  of  scrapmg  up  the 
periosteum  with  the  knife,  as  far  as  the  muscles^wiU 
allow.    Nothing  seems  more  probable,  than  that 
this  may  be  the  cause  of  the  exfoliations  which 
occasionally  happen  after  amputations.     At  all 
events,  it  is  a  supei-fluous,  useless  measure,  as  a 
sharp  saw,  such  as  ought  to  be  employed,  will 
never  be  impeded  by  so  slender  a  membrane  as  the 
periosteum.    All  that  the  operator  ought  to  do  is 
to  take  care  to  cut  completely  down  to  the  bone  all 
round  its  circumference.    Thus  a  circular  division 
of  the  periosteum  will  be  made,  and  upon  this  pre- 
cise situation  the  saw  should  be  placed.    This  is 
the  method  which  was  approved  of  by  J.  L.  Petit. 
[Traili  des  Mai.  Chir.  t.  iii.  p.  159.)    It  is  what 
I  liave  always  done  and  recommended  ;  yet  it 
must  be  confessed,  that  differences  of  opinion  pre- 
vail about  the  necessity,  and  modes,  of  dividing  the 
periosteum.  Graefe,  in  common  with  several  others, 
entertains  considerable  apprehensions  of  the  elfects 
of  the  periosteum  being  torn  and  lacerated  by  the 
saw  exfoliations  of  tlie  bone  and  abscesses  up  to 
the 'joint  being  possible  consequences  of  the  rude 
separation  and  lullammation  of  this  membrane. 


Hence  he  is  an  advocate  for  making  a  circular  cut 
through  it  at  the  place  where  thesawistobeapplicd, 
and  then  scraping  away  all  below  this  point  in  the 
direction  downwards.  {Normcn  f'lir  die  All.  t/rus- 
sercr  GLiedm.  p.  105  and  l(i5.)    Perhaps  no  very 
great  objection  may  lie  against  this  mode,  which 
is  not  uncommonly  followed,  though  I  have  some 
doubts  of  its  real  utility,  as  it  scarcely  seems  prac- 
ticable in  the  midst  of  the  oozing  of  blood  to  hit 
with  the  saw  the  precise  line  at  which  the  remains 
of  the  periosteum  terminate  ;  and,  in  confirmation 
of  the  safety  of  Petit's  practice,  Mr.  Guthrie's  ex- 
perience may  be  adduced,  who  says,  "  I  have  often 
sawn  through  the  bone,  without  previously  touch- 
ing the  periosteum,  and  the  stumps  have  been  as 
soon  healed,  and  with  as  little  inconvenience  as  any 
others.    {On  Gunshot  Wounds,  p.  88.)    A  modern 
author,  impressed,  like  many  others,  with  the  fear 
of  tearing  the  periosteum  with  the  saw,  differs  from 
them  in  thinking  it  best  to  scrape  the  ptriosteum 
upwards,  by  which  means,  he  says,  that  at  least 
half  an  inch  of  this  membrane,  and  a  proportionate 
quantity  of  muscular  fibres,  may  be  preserved  for 
covering  the  end  of  the  bone,  inasmuch  as  the  mus- 
cular fibres,  adherent  to  the  periosteum,  will  remain 
connected  with  it :  an  advantage  which  this  author 
deems  very  important  while  the  edges  of  the  bone 
are  sharp.    In  amputation  below  the  knee,  he 
considers  the  method  highly  useful,  as  the  sharp 
edge  of  the  tibia  may  be  not  merely  covered  with 
skin,  but  with  periosteum  and  the  cellular  membrane 
connected  with  it.    Since  his  adoption  of  this 
practice,  he  assures  us  that  he  has  not  for  a  long 
time  seen  any  exfoliation  of  the  tibia,  and  never 
any  protrusion  of  the  bone  of  a  stump.  (Br'dn- 
ninghausen,  Erfahr.  cj-c.  uber  die  Amp.  p.  65,  66, 
8vo.  Bamb.  1818.)    Baron  Dupuytren  passes  the 
knife  circularly  through  the  periosteum  close  to  the 
retracted  soft  parts,  and  then  detaches  it  upwards 
and  downwards   with  the  heel  of  the  knife. 
{Lemons  Orales  de  Clinique  Chir.  t.  iv.  p.  299.) 

[Amputation  by  Flaps.] 

[An  account  of  the  invention  of  this  method 
by  Lowdham,  and  its  subsequent  adoption  and 
modification  by  Verduin,  Ravaton,  and  Vermale, 
has  already  been  given  with  the  history  of  am- 
putation. Its  object  is  to  provide  a  thick  cushion 
of  soft  parts  to  cover  the  ends  of  the  bones, 
by  preserving  flaps  composed  of  both  muscles 
and  integuments,  instead  of  integument  only, 
as  in  the  circular  operation.  This  covering  may 
be  procured  by  forming  a  single  large  flap  on 
one  side,  or  two  equal  flaps  on  opposite  sides  of 
the  limb.  In  the  ordinary  method  they  are  made 
by  transfixing  the  limb  with  a  sharp-pointed  knife, 
and  by  cutting  the  soft  parts  from  within  outwards, 
or  from  its  centre  towards  its  circumference. 

The  operation  with  one  Jlup  was  that  originally 
performed  by  Lowdham  and  Verduin  in  the  leg  ; 
it  is  best  adapted  for  situations  where  the  greater 
bulk  of  the  soft  parts  is  placed  on  one  side  ot 
the  bones,  as  in  the  leg  and  forearm,  but  it  may 
be  followed  with  advantage  in  some  of  the  articu- 
lations, in  the  shoulder-joint  for  example,  and  in 
the  fingers.  It  is  also  useful  in  any  part  of  a 
limb  if  the  soft  parts  on  one  side  have  been  so  da- 
maged by  injury  or  disease  that  they  arc  not  htted 
to  foim  part  of  the  covering  for  the  stump,  as  in 
such  cases  it  e.iables  a  greater  length  of  limb  to  be 
preserved. 


The  method  of  amputating  the  leg  with  a  single 
flap,  cut  from  the  muscles  of  the  calf,  which  is 
frequentljr  practised  in  the  present  day,  is,  as 
nearly  as  possible,  the  same  as  that  originally 
adopted  by  Verdiiin,  excepting  that  a  straight,  in- 
stead of  a  curved  knife  is  now  used.  Verduin 
published  an  account  of  his  operation  in  1696,  and 
this  has  been  already  referred  to  in  the  history  of 
amputation. 

The  knife  is  passed  through  the  limb  from  one 
side  to  the  other,  close  behind  the  bones,  and  is 
carried  do^-nwards  in  such  a  manner  that  in  cut- 
ting its  way  out  a  semicircular  flap  is  made  of 
sufficient  size  to  cover  completely  the  whole  surface 
of  the  stump.  The  angles  of  this  flap  are  then 
united  by  an  incision  carried  transversely  (or  with 
a  slight  convexity  downwards)  across  the  opposite 
ialf  of  the  limb.  Any  remaining  muscular  fibres 
are  then  divided  transversely  at  the  same  level,  and 
the  knife  is  carried  between  the  bones  and  around 
each  of  them  in  succession,  to  clear  them  completely 
for  the  appUcation  of  the  saw.  Operations  with  a 
single  large  flap,  are  subject  to  the  disadvantage 
that  the  cut  edges  of  skin  which  are  intended  to 
unite  with  each  other  do  not  correspond  in  their 
dimensions,  the  circumference  of  the  flap  beino- 
much  longer  than  the  transverse  incision  to  which  h 
IS  to  be  opposed,  and  some  unevenness  and  puckering 
IS  the  inevitable  result  when  they  are  brought  to 
gether.] 

AmptUation  with  two  equal  flaps,  as  practised  by 
Vermale,  is  well  adapted  for  situations  where  there 
IS  a  nearly  equal  bulk  of  soft  parts  on  opposite  sides 
of  the  bone.    Vermale,  after  applying  the  tourni- 
quet, surrounded  the  part  with  two  red  threads,  at 
the  distance  of  four  finger-breadths  from  each  other; 
one  at  the  place  where  the  bone  was  to  be  sawn  • 
the  other  at  the  place  where  the  incision  of  the 
flaps  was  to  terminate.  He  afterwards  thrust  a  lono- 
bistoury  down  to  the  bone,  at  the  fore  part  of  the 
limb  ;  turned  it  round  the  circumference,  so  that 
It  might  come  out  at  the  opposite  part ;  then,  di- 
recting the  edge  of  the  knife  along  the  bone,  he  cut 
down  to  the  inferior  thread,  where  he  completed 
the  first  flap,  which,  as  the  author  says,  was  of  a 
round  or  conical  figure  at  its  extremity.  The 
second  flap  was  made  in  a  similar  way  on  the  infe 
rior  side  of  the  member.    The  flaps  being  held 
back  by  an  assistant,  the  knife  was  carried  cir 
cularly  round  the  bone  to  divide   any  muscular 
flbres  still  adhering  to  it.    This  method  is  essen- 
tially the  same  as  that  which  is  often  practised 
at  the  present  time,  in  the  thigh  and  arm.  The 
red  threads,  however,  are  dispensed  with,  and  the 
operator  determines  with  his  eye  the  requisite 
length  for  the  flaps  which  ought  slightly  to  exceed 
the  semi-diameter  of  the  limb,  supposing  two  equal 
flaps  arc  to  be  made. 
_  [Ravaton  formed  two  flaps  by  first  making  a 
circular  incision  through  all  the  soft  parts  down  to 
the  bone;  he  then  made  a  vertical  incision  on 
each  side  leading  upwards  from  the  circular  incision 
and,  like  it,  extending  through  all  the  soft  parts 
down  to  the  bone.    The  two  square  flaps  thus 
made  were  then  dissected  up. 

Many  surgeons  make  their  flaps  more  or  less 
square  in  shape,  by  keeping  the  knife  close  to  the 
bone  as  it  is  carried  downwards,  and  then  cuttinc 
abruptly  outwards  when  a  sufKcient  length  has 
been  given  lo  the  flap.  Any  method,  however,  is 
Objectionable  which  preserves  so  largo  a  quantity 
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of  muscle  towards  the  free  border  of  the  flaps;  since, 
if  this  is  done,  the  edges  of  the  skin  cannot  be 
brought  together  over  the  muscle  without  consi- 
derable difficulty.  The  most  desirable  shape  for 
the  flaps  is  that  which  is  obtained  by  cutting  oh- 
liquchj  outwards  ;  by  this  means  their  thickness 
gradually  diminishes  from  their  attached  towards 
their  free  border,  and  the  free  border  has  an  even 
and  regular  semicircular  edge.  In  this  way  also  the 
surfaces  of  the  flaps  as  well  as  their  edges  will  be 
made  exactly  to  correspond. 

Langenbeck  preferred  to  cut  the  flaps  in  the 
opposite  direction,  or  from  the  skin  towards  the 
bone,  thinking  their  shape  could  be  determined 
with  greater  certainty  in  this  way.    Mr.  Luke 
forms  the  first  flap  by  transfixion,  and  the  second 
by  cutting  from  the  skin  towards  the  bone.  This 
plan  has  the  merit  of  obviating  one  inconvenience 
which  results  from  making  both  flaps  by  trans- 
fixion, which  is,  that  the  second  flap  is  seldom 
cut  evenly  at  its  edge,  for  the  skin  having  lost  its 
tension  as  soon  as  the  first  flap  is  made,  is  apt  to 
fall  in  folds  under  the  pressure  of  the  knife,  and  is 
more  or  less  notched  and  mangled  in  consequence. 
Mr.  Luke  transfixes  the  limb  exactly  through  its 
centre,  -whether  this  be  close  to  the  bone  or  at 
some  distance  removed  from  it,  in  order  that  the 
two  incisions  in  the  skin  may  be  exactly  equal  to 
each  other,  but  he  considers  it  important  that  the 
surfaces  should  correspond  as  well  as  the  ed<Tes, 
and  should  be  maintained  in  contact  while  °the 
healing  is  going  on.    It  was  for  amputation  of  the 
thigh  that  this  method  was  proposed  by  Mr.  Luke 
but  it  seems  well  adapted  for  almost  any  situation' 
and  whether  the  bones  are  placed  at  the  centre  or 
near  the  surface  of  the  limb.     Mr   N  Ward 
in  describing  it,  says,  "Whether  it  is  performed 
on  the  thigh,  leg,  arm,  or  forearm,  the  cenirc  of  the 
limb  should  always  be  taken  as  the  point  at 
which  the  knife  is  to  be  passed  in,  without  refe- 
rence to  the  bone  or  bones.   Sometimes  the  knife 
will  be  passed  m  nearer  to  the   bone  than  at 
others,  this  depending  on  the  relative  muscular 
development  of  the  part  operated  on."  (Medical 
limes  and  Gazette,  Jan.  1852.)] 

[Amputation  by  the  Oval  Incision.] 

[Tlie  oval  or  dhUqiie  wcisioti,  described  by  M 
Scoutetten,  forms  an  excellent  operation  for  the 
shoulder  and  some  other  joints,  but  is  not  often  prac- 
tised m  the  continuity  of  the  limbs.  It  difl^ers  from 
the  circular  nicision,  in  being  made  to  extend  hi.rher 
up  on  one  side  of  the  limb  than  on  the  other  and^this 
extension  upwards  is  commonly  made  in  the  direc- 
lon  of  the  prominence  of  the  articulation,  in  order 
to  admit  of  Its  more  ready  and  complete'exposuie 

ftm  tr"         K''T'  i^'^i^io"  coming 

ther      Tt:\  '  °^       'r^'       ""'"^d  «"ch 
au'i-rvened  ^r"^  ^car^.c. 

tno  oval  or  erig-shapcd  incision. 

amnuhHr'n  '^"'"^Y  description  of  this  mode  of 
yW  /  ";°/eader  is  referred  to  the  article  on 
s  of  f'l  ^'^'°'^ld^'-'foiul,  where  it  will  be 
sec  I,  tiiat  It  IS  in  some  degree  a  combination  of  the 
aoiible  flap  and  circular  methods,  and  possesses 
many  ol  the  advantages  belonging  to  both.  (See 
4to  )J    "  ^'^^^"'"d"  Ovalairc.    Paris,  1027, 
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[Amputation  by  Elliptical  Incision.] 

[  The  elliptical  method,  as  described  by  M.  Soupart, 
is  not  dissimilar  in  its  results  to  a  single  flap  am- 
putation. An  elliptical  incision  is  made  round  the 
limb  through  the  integuments  down  to  the  muscles. 
The  two  ends  of  the  ellipse  are  of  course  on  oppo- 
site sides  of  the  member,  and  one  is  necessarily  at  a 
considerably  higher  level  than  the  other.  The  upper 
end  should  be  opposite  to,  or  a  little  below,  the  point 
at  which  the  bone  is  to  be  sawn,  or  where  the  trans- 
verse incision  would  be  made  in  the  single  flap 
operation  ;  its  lower  end  should  be  at  the  same 
level  as  the  lower  border  of  the  flap  would  be,  in  a 
similar  case.  The  muscles  are  then  to  be  divided 
in  the  same  oblic^ue  direction  from  the  surface  down 
towards  the  bone  or  bones.  The  result  is  a  single 
large  flap,  the  edges  of  which  are  uninterruptedly 
continuous  with  the  opposite  portion  of  the  incision, 
instead  of  forming  an  angle  with  it  on  each  side,  as 
in  the  ordinary  method.  M.  Malgaigne  observes  that 
this  plan  merits  a  decided  preference  over  the  usual 
operation  with  a  single  flap,  in  those  situations 
where  the  bones  occupy  nearly  all  the  transverse 
diameter  of  the  limb;  and  where  the  ordinary 
operation  with  a  single  flap  occasions  a  loss  of 
substance  at  the  two  extremities  of  this  diameter 
at  which  point  there  is  all  the  greater  need  to 
preserve  the  integuments  intact,  to  avoid  denudation 
of  the  bones.  {Manuel  de  MM.  Oper.  ed.  5.  p.  248.) 

From  the  mode  in  which  its  vessels  are  divided, 
a  flap  thus  made  would  also  have  the  advantage  of 
being  better  nourished  than  one  cut  in  the  usual 
way  by  transfixion;  and  the  risk  of  sloughing,  which 
always  attaches,  more  or  less,  to  a  single  large 
flap  with  a  limited  basis  of  attachment,  would  be 
considerably  diminished.] 

[Comparison  of  the  Flap  and  Circular 
Methods.] 

Although  the  majority  of  surgeons  in  England 
and  France  (see  Velpeau,  Nouv.  Mem.  t.  i.  p.  510) 
regard  the  operation  by  a  circular  incision  as  the 
most  eligible  under  ordinary  circumstances,  no 
doubt  can  exist  about  the  preference  which  should 
be  given  to  amputating  with  a  flap,  in  particu- 
lar examples.  The  choice.  Dr.  Bushe  conceives, 
ought  to  depend  on  the  state  of  the  limb  and  nature 
of  the  malady.  "  One  surgeon  is  so  devoted  to  the 
double  circular  incision,  that  he  performs  no  other 
(method),  though  his  coadjutor  in  the  same  hos- 
pital is  equally  bigoted  to  the  double  flap  operation 
and  never  amputates  but  after  this  manner.  But 
the  unprejudiced  practitioner  will  look  to  the 
nature  of  the  case,  and  adjust  metins  accordingly." 
{Lancet,  No.  246,  p.  204.)  Notwithstanding  the 
profession  of  this  doctrine,  however,  Dr.  Bushe  is 
in  reality  very  partial  to  flap  amputations,  affirm- 
ing that  there  is  only  one  part,  viz.  the  upper 
third  of  the  leg,  where  he  would  recommend  the 
double  circular  incision  to  be  preferred.  (Op.  cit 
p.  207.)  At  the  same  time,  he  confesses  that 
when  the  arm  is  much  emaciated,  and  flaccid 
Dupuytren's  mode,  with  a  single  circular  incision 
is  that  to  which  he  has  himself  given  the  prefer 
Pie  admits,  also,  the  frequency  of  tedious 
and  sinuses  after  flap  amputations, 


ence. 

suppuration  •,      .         r   ,  ,■ 

which  evils,  however,  he  ascribes  to  tlic  fault  of 
making  the  flaps  too  long  (p.  206).  Flap 
putation  of  the  thigh  occupies  less  time  tlian  the 
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circular  method,  and,  I  believe,  has  the  important 
advantage  of  being  less  exposed  to  the  danger  of  a 
protrusion  of  the  bone.  Hence,  whenever  any 
reasons  exist  in  the  state  of  the  parts  or  the  con- 
stitution for  apprehending  that  disagreeable  occur- 
rence, it  should  be  preferred.  An  experienced 
military  surgeon  informs  us,  that,  in  the  first  years 
of  his  practice  he  performed  several  amputations 
by  the  double  incision  strictly  according  to  the 
precepts  of  Sabatier,  Desault,  Pelletan,  and  Pott, 
but  had  the  mortification  to  have  three  cases  in 
which  the  bone  protruded,  though  the  greatest 
circumspection  was  used  in  the  operation  and  after- 
treatment.  Hence  he  was  induced  to  make  trial 
of  the  flap  amputation ;  and,  although  he  imitates 
O'Halloran  in  not  attempting  to  bring  the  flaps 
close  together  for  the  first  six  or  eight  days,  he  re- 
ports that  the  stump  is  generally  healed  in  twenty 
or  thirty  days,  and  exfoliations  rarely  happen,  on 
account  of  the  bone  being  so  well  covered.  In 
short,  he  says,  that  this  method  is  to  be  preferred 
to  all  others.  {J.  B.  Paroisse,  Opiisc.  de  Chir.  p. 
185_203,  Paris,  1806.)  Mr.  Sj'me  also  states, 
that  though  the  flap  amputations  seen  by  him  have 
been  numerous,  he  has  never  met  with  an  instance 
of  the  bone  protruding,  or  exfoliating  after  them. 
{Ed.  Journ.  vol.  xiv.  p.  38.) 

[During  the  last  twenty  or  thirty  years  there  has 
been  much  controversy  upon  the  comparative 
merits  of  circular  and  flap  amputations.  Mr.  Lis- 
ton  was  a  strong  partizan  of  the  method  by  flaps, 
and  never  performed  any  other  operation.  He 
did  not  even  describe  the  circular  method,  but 
said  that  "  its  inferiority  is  so  obvious,  and  so  ge- 
nerally acknowledged,  that  detail  of  the  different 
steps  of  the  operation  is  altogether  unnecessar)^ 
It  is  more  tedious  in  performance,  more  painful  to 
the  patient,  does  not  afford  so  good  a  covering  for 
the  end  of  the  bone,  and  consequently  not  so  con- 
venient and  useful  support  for  an  artificial  limb, 
and  the  cure  of  the  wound  is  protracted.  The 
stump  is  almost  always  conical,  the  end  of  the  bone 
is,  ultimately  at  least,  covered  only  by  integument, 
and  from  even  very  slight  pressure  this  is  apt  to 
ulcerate  ;  exfoliation  of  bone  follows  to  a  greater 
or  less  extent, "  &c.  &c.  {Elements  of  Surg.  p.  770.) 
Messrs.  Lizars,  Syme,  and  Fergusson  have  also 
almost  invariably  adopted  the  flap  method,  and  it 
has  been  practised,  though  not  so  exclusively,  by 
numerous  other  surgeons. 

The  results  of  more  extended  experience  of  the 
flap  operation  have  failed  to  establish  that  decided 
superiority  which  some  of  its  advocates  have  claimed 
for  it ;  while  in  answer  to  the  above  remarks  by 
Mr.  Liston,  and  in  behalf  of  the  circular  metliod, 
it  may  now  be  stated,  that  rapidity  of  performance, 
and  the  saving  of  pain  to  the  patient  are,  since  the 
introduction  of  ana;sthetics,  no  longer  to  be  consi- 
dered as  recommendations  ;  that  it  is  not  tme  that 
immediate  union  is  more  frequent  after  the  flap 
than  after  the  circular  method  ;  or,  if  the  circular 
operation  is  properly  performed,  th.-it  it  is  more 
likely  to  be  followed  by  protrusion  of  the  bone,  or 
conical  stump  than  the  method  by  flap.  Again,  it 
is  erroneous  to  suppose  that  a  thick  cushion  of  soft 
parts  will  enable  a  stump  to  support  much  pressure, 
for  under  no  circumstances  (excepting  after  ankle- 
joint,  and,  perhaps,  also  knee-joint  ampuUfous, 
"wliore  the  osseous  surfaces  are  hu-gc,  and  the  in- 
tegument covering  them  is  dense,  and  has  been 
accustomed  to  pressure)  will  the  patient  be  able  to 
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support  the  weight  of  his  body  on  the  extremity  of 
the  stump  ;  after  amputation  of  the  thigh  or  leg, 
if  the  artilicial  limb  is  properly  constructed,  he  will 
never  be  called  upon  to  do  so.    Besides  this,  after 
a  lapse  of  time,  the  thick  cushion  of  muscle  loft  in 
flap  amputations  degenerates  or  is  absorbed,  and 
the  ultimate  thickness  of  the  covering  differs  very 
little,  if  at  all,  in  the  two  cases.    It  has  been  ob- 
jected, on  the  other  hand,  to  flap  amputations  that 
the  size  of  the  wound  is  greater  ;  that  more  arteries 
are  divided,  or  that  the  same  artery  may  be  di- 
vided in  two  places,  that  they  are  divided  obliquely 
instead  of  transversely,  and  that  the  hemorrhage 
therefore  is  more  serious  and  more  difficult  to  be 
arrested.    With  respect  to  the  first  of  these  objec- 
tions, namel3',  the  greater  size  of  the  wound,  its 
truth  is  somewhat  doubtful,  in  fact  if  the  whole 
surface  were  accurately  measured  in  two  equal-sized 
limbs,  operated  upon  by  the  two  methods,  and  if,  in 
the  circular  method,  the  entire  area  of  the  reflected 
integument  were  added  to  that  of  the  cut  extremities 
of  the  muscles,  the  advantage  in  point  of  size  might 
even,  as  was  stated  by  Mr.  Listen,  be  found  to  be 
on  the  side  of  the  flap  operation.    The  majority  of 
surgeons,  however,  will  be  disposed  to  admit  the 
second  objection,  that  there  is  a  greater  tendency  to 
hemorrhage,  and  a  greater  difiiculty  in  restraining  it. 
It  is  not  that  more  vessels  are  divided,  or  that  the 
same  vessel  is  often  divided  in  two  places,  as  has 
been  stated  ;  but  more  vessels  require  ligature,  be- 
cause they  are  divided  obliquely,  and  are  not  so 
favourably  circumstanced  for  retraction  within  their 
sheath,  and  contraction  of  their  open  orifices  as 
when  they  are  divided  transversely.  Hemorrhage 
a  few  hours  after  the  operation  is  also,  and  for  the 
same  reason,  much  more  frequent  with  the  flap 
than  with  the  circular  method,  and  it  was,  in  fact, 
as  Sir  G.  Ballingall  observes,  to  remedy  this  incon- 
venience, and  to  afford  facilities  for  dealing  with 
this  sort  of  secondary  hemorrhage,  that  the  practice 
arose  of  not  bringing  the  flaps  together  till  some 
hours  after  the  patient  had  been  placed  in  bed. 
Those  who  speak  of  additional  hemorrhage  from 
the  same  artery  when  divided  in  two  places,  have 
overlooked  the  obvious  fact,  that  however  often  it 
may  be  cut  through,  it  can  not  possibly  bleed  ex- 
cepting from  the  one  orifice  which  is  nearest  to  the 
centre  of  the  circulation. 

The  truth  in  this,  as  in  most  other  controversies, 
has  been  found  to  lie  between  the  two  extremes, 
and  Mr.  Fergusson's  comparison  of  the  two  methods 
is  worthy  of  notice,  on  account  of  the  impartial 
way  in  which  he  recognises  the  merits  of  the  cir- 
cular method,  although  he  himself  advocates  and 
almost  invariably  performs  flap  amputation.  He 
says,  "  If  a  circular  operation  is  improperly  per- 
formed, the  whole  catalogue  of  evils  may  result; 
but  the  same  may  ensue  from  the  method  by  flap.' 
I  do  not  here  speak  from  conjecture,  for  I  have 
seen  as  thorough  protrusion  of  bone  after  a  flap 
operation  as  after  a  circular.  If  in  the  circular  the 
incisions  are  made  directly  down  to  the  bone  —  no 
adequate  provision  being  made  for  covering  its  cut 
end,  or  if  the  operator  has  failed  in  doing  so,  then 
there  is  no  calculating  what  may  follow :  if,  by  the 
other  operation,  the  flaps  are  not  well  made,  —  too 
short,  and  selected  from  improper  parts  of  the  limb 
—  the  same  evils  may  ensue.  In  short,  in  so  far 
as  my  experience  goes,  the  evils  resulting  from  one 
operation  maybe  as  great  as  from  the  other,  accord- 
ing to  the  manner  in  which  each  is  performed,  the 
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nature  of  the  coverings,  the  condition  of  the  parts, 
or  of  the  constitution;  and  all,  too,  must  be  the  re- 
sult of  a  badly  performed  operation  by  either  mode. 
The  latter  circumstance  constitutes,  I  believe,  the 
niain  part  of  the  dift'erence  between  the  two,  as  a 
circular  operation  is  much  more  likely  to  be  ill- 
done  than  one  by  flap;  it  is  in  fact  a  more  difficult 
proceeding,  or  at  all  events  there  is  a  greater  chance 
of  a  mistake  occurring  in  the  one  than  in  the  other." 
"  I  deem  it"  (the  circular  method)  "inferior  to  the 
other  as  regards  its  execution,  but  think  that  it  re- 
mains to  be  proved,  whether  when  equal  skill  and 
pains  are  bestowed,  and  the  same  mode  of  dressing 
is  applied  to  each,  the  results  are  so  very  different 
as  some  modern  authorities  would  lead  us  to  be- 
lieve."   {Pract.  Surg.  3rd  ed.  p.  197,  198.) 

Mr.  South  says,  "  I  have  performed  about  an 
equal  number  of  each,  and  the  result  has  been  so 
nearly  the  same,  that  in  most  cases  I  hardly  think 
one  method  is  to  be  preferred  to  the  other."  (Trans- 
lation of  Chelius,  vol.  ii.  p.  903.)  Mr.  Skey  is 
inclined  to  prefer  the  circular  method.  He  says,  "  I 
ain  much  disposed  to  believe  that  for  purposes  of 
utility  and  for  power  of  resistance  against  pressure, 
the  stump  made  by  the  circular  operation  will,  in 
the  end,  be  found  preferable."  {Op.  Surg.  p.  323.) 
And  he  further  says,  "  My  colleague,  Mr.  Stanley, 
who  has  frequently  adopted  the  flap  operation,  has 
almost  entirely  abandoned  it,  as  have  also  Mr. 
Lawrence,  and  Mr.  Bransby  Cooper." 

We  have  given  these  quotations  from  several  re- 
centauthorities,  with  the  viewof  showing  thepresent 
state  of  professional  opinion  on  this  controverted 
question,  and  have  only  further  to  add,  that  no 
judicious  surgeon  should  commit  himself  to  an  ex- 
clusive preference  for  either  one  or  the  other  method : 
It  is  his  duty  to  acquaint  himself  thoroughly  with 
the  most  approved  methods  of  performing  hoth, 
and  to  adopt  whichever  may  appear  to  be  best 
suited  to  the  circumstances  of  each  particular  case. 
In  many  situations,  and  especially  in  amputating 
through  the  joints,  the  flap  operation  is  decidedly 
to  be  preferred,  and  in  the  continuity  of  the  limbs. 
It  may  sometimes  possess  superior  advantages.  Per- 
haps the  most  favourable  case  for  the  circular 
method  is  when  the  amputation  is  performed  im- 
mediately after  an  accident,  and  when  the  skin  is 
freely  movable  on  the  muscles  beneath,  and  can  be 
readily  retracted  or  reflected  ;  while  the  flap  opera- 
tion is  often  more  convenient  in  cases  of  chronic  dis- 
ease, where  the  parts  have  become  adherent  to  each 
other,  and  are  rigid  and  immovable  from  infiltration 
with  lymph.    In  the  latter  case  the  rigidity,  which 
would  render  a  circular  operation  more  difficult 
enables  the  flaps  to  be  cut  with  greater  regularity 
and  precision.]  °  ■' 

Op  Amputation  through  the  Joint.s,  or 
Disarticulation.] 

amnmnS'"  "."T"  "^^''^'^y  t^^mi  i"  ordinary 
ampu  ations  o  determine  beforehand  the  exact 
situation  for  the  incisions,  and  a  more  correct  ana- 
tomical appreciation  of  the  parts  is  required 

_lo  a  surgeon  well  acqt.ainted  with  anatomy,  the 
neighbouring  prominences  of  bone  will  allord  the 
necessary  landmarks,  and  will  enable  him  to  deter- 
mine with  precision  the  exact  situation  of  the  ar- 
ticular nitcrspaco,  and,  this  being  ascertained,  to 
decide  upon  the  position  and  direction  of  his  inci- 
sions. To  perform  these  operations  creditably  a 
F  4 
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familiar  acquaintance  with  the  direction  and  form 
of  the  articular  surfaces  is  also  important,  or  the 
knife  will  Ijc  liable  to  become  entangled  between 
the  bones,  and  its  point  and  edges  will  be  injured  in 
fruitless  endeavours  to  separate  the  parts.  Special 
instructions  will  be  given  on  these  points,  in 
speaking  of  particular  amputations. 

In  other  amputations  it  is  a  matter  of  no  great 
importance  on  which  side  the  surfreon  stands  ;  in 
operations  at  the  joints,  however,  he  should  always 
place  himself  so  that  he  may  hold  with  his  left 
hand  the  part  to  be  removed,  as  he  will  require  to 
manipulate  it  himself  during  the  operation,  in 
order  to  put  the  ligaments  upon  the  stretch  as  he 
is  about  to  divide  them  with  the  knife,  and  to  dis- 
Jirticulate  the  bones  when  their  division  is  com- 
pleted. 

All  the  different  modes  of  amputating  which 
have  been  described  may  be  employed  in  these 
operations.  The  circular  meiJiod,  however,  is  not 
so  often  adopted  as  the  flap,  or  the  oval  incision, 
although  it  answers  well  in  certain  situations,  in 
the  wrist  joint,  for  example.  As  a  general  rule  it 
is  not  so  convenient  as  the  other  methods,  because 
it  does  not  admit  of  so  free  an  exposure  of  the  ar- 
ticulation. 

The  methods  with  double  and  single  flaps  are  ex- 
cellent operations  in  many  cases.  Indeed,  vvhatever 
may  be  said  in  favour  of  circular  as  compared  with 
flap  operations  in  the  continuity  of  limbs,  there  can 
be  no  doubt  that  at  many  of  the  joints  the  latter 
method  is  very  decidedly  preferable  to  the  former. 
In  a  double  flap  operation,  the  joint  should  gene- 
rally be  opened  after  the  first  flap  is  formed  ;  the 
ligaments  should  next  be  freely  divided,  and  the 
bone  disarticulated,  when  the  knife  may  be  carried 
through  the  joint,  to  complete  the  operation  by  the 
formation  of  the  second  flap.  It  is  as  well,  when 
practicable,  to  have  the  vessels  in  the  second  flap, 
that  they  may  not  be  divided  till  the  close  of  the 
operation,  but  this  is  not  absolutely  necessary  : 
indeed,  in  the  hip-joint,  where  the  danger  from 
hemorrhage  is  greatest,  the  anterior  flap,  which 
contains  the  vessels,  is  usually  made  first.  They 
can,  in  fact,  either  at  the  hip  or  shoulder,  be  eifec- 
tually  compressed  before  they  are  cut  through  by 
the  hands  of  an  assistant,  passed  into  the  wound 
behind  the  knife  while  the  flap  is  being  made.  In 
a  single  flap  operation,  it  may  sometimes  be  de- 
sirable to  make  the  flap  first,  then  to  disarticulate 
the  joint  and  carry  the  knife  straight  out  on  the 
opposite  side  ;  while,  in  some  cases,  the  reverse 
order  of  proceeding  may  be  preferred  ;  or  both 
incisions  may  be  made  before  the  joint  itself  is  at- 
tacked. 

The  orxil  incision  seems  to  belong  almost  ex- 
clusively to  the  articulations,  being  rarely,  if  ever, 
practised  in  the  continuity  of  the  limbs.  It  is  one 
of  the  best  among  the  many  operations  proposed 
for  the  shoulder  joint ;  and  is  often  practised  in 
the  removal  of  fingers  and  toes,  and  of  metacarpal 
and  metatarsal  bones. 

The  division  of  the  ligaments  and  the  disarticu- 
lation of  the  bones  is  perhaps  the  most  diflicult 
part  of  these  operations  ;  and  repeated  practice  on 
the  dead  subject,  as  well  as  anatomical  knowledge, 
is  necessary  to  enable  the  surgeon  to  effect  it  with 
precision  and  dexterity.  In  a  largo,  loose  joinr, 
like  the  shoulder,  there  will  bo  no  great  difliculty, 
but  the  case  is  otherwise  in  close  and  complicated 
articulations,  like  those  of  the  carpus  and  tarsus. 


The  surgeon  should  throughout  the  operation  hold 
the  part  to  be  removed  in  his  left  hand,  and,  when 
the  joint  is  exposed,  and  he  has  determined  in  his 
mind  the  exact  position  of  the  articular  interval,  he 
should  put  the  ligaments  on  the  stretch,  and  then 
divide  them  by  touching  them  lightly  with  tlie 
point  of  the  knife.  In  the  application  of  the  knife 
no  force  is  required  ;  its  point  only  should  be  used, 
and  its  blade  should  never  be  allowed  to  become 
locked  between  the  articular  surfaces.  If  he  knows 
where  to  look  for  the  joint,  he  need  never  break 
off  the  point  of  his  knife  or  notch  its  edge,  by 
cutting  forcibly  and  uselessly  against  the  bones. 

Amputations  at  the  joints  have  been  advocated 
by  many  French  surgeon's  of  note,  Lisfranc,  Blan- 
din,  Velpeau,  &c.,  but  they  have  never  been  much 
in  favour  in  this  country,  where  they  are  seldom 
practised,  excepting  in  the  smaller  joints  of  the 
hand  and  foot,  or  when  no  choice  remains,  as  at  the 
hip  or  shoulder.  Many  surgeons  hesitate  to  per- 
form these  operations,  knowing  the  serious  conse- 
quences resulting  from  wounds  into  joints,  and 
dreading  constitutional  sj'mptoms  of  a  similar  cha- 
racter. The  large  open  wound  made  in  amputa- 
tion, however,  is  not  altogether  a  parallel  case  to  a 
punctured  wound  of  a  closed  sj'novial  cavity,  and 
it  is,  to  say  the  least,  extremely  doubtful,  whether, 
other  things  being  equal,  amputations  at  the  joints 
are  really  followed  by  more  serious  constitutional 
irritation  than  amputation  at  other  parts,  while 
they  have  the  advantage  of  often  permitting  a 
greater  length  of  limb  to  be  preserved.  The  pre- 
sence of  the  articular  cartilage  is  also  considered  an 
objection  by  many,  on  the  ground  that  adhesion 
cannot  take  place  between  it  and  the  surface  of  the 
flap,  and  that  the  wound  will  not  heal  till  it  has 
been  absorbed  or  has  exfoliated.  In  consequence 
of  this  idea,  it  has  been  recommended  that  the 
cartilage  should  be  scraped  or  sliced  away  from  the 
bone  beneath,  and  some  surgeons,  at  the  present 
day,  in  order  to  remove  it  completelj',  even  think 
it  better  to  saw  off  a  thin  slice  of  the  bone.  The  ob- 
jection, however,  has  been  made  on  insufficient 
grounds,  for  the  experience  of  amputation  at  the 
small  joints  amply  demonstrates  that  the  siu-faces 
can  adhere,  and  that  the  wound  often  heals  by  the 
first  intention  as  readily  and  as  rapidly  as  it  could 
possibly  do  in  any  case  where  the  bone  had  been 
sawn  througli.  On  this  subject  M.  Velpeau  re- 
marks, that  "  it  is  incorrect  to  say,  with  Bc'clnrd 
and  many  others,  that  after  amputation  in  the 
contiguity,  the  smooth  face  of  the  cartilage  does 
not  unite  with  the  flaps,  but  remains  free  even 
after  the  final  cure,  unless  by  some  means  or  an- 
other inflammation  has  been  excited.  This  can 
only  take  place  by  exception.  Whether  the  in- 
strument come  in  contact  wiih  it  or  not,  it  never- 
theless contracts,  and  that  speedil}',  firm  adhesions 
with  the  tissues  that  cover  it,  and  it  is  as  useless 
to  scrape  it  with  a  scalpel  as  to  cauterise  it  in  the 
manner  practised  in  the  time  of  Heliodorus."  {Vd- 
peau,  Oj>.  Surg.  vol.  ii.  p.  488  of  Mott's  Transla- 
tion.) 

When,  however,  the  wound  does  not  unite  by 
adhesion,  it  is  perfectly  true  that  the  cartilage  does 
undergo  removal  while  the  suppurative  process  is 
going  on;  either  by  gradual  disintegration  from  its 
free  surface,  or  by  a  species  of  necrosis  in  masses, 
and  separation  from  its  attached  surface  to  the  bone 
beneath. 

Dr.  Pancoast,  of  Philadelphia,  gives  the  following 


account  of  the  changes  whicli  he  observed  to  take 
place  in  the  cartilage,  in  a  case  of  amputation  at 
the  knee  joint,  when,  from  the  shortness  of  the  flap, 
one  of  the  condyles  of  the  femur  became  exposed. 
Dr.  Pancoast  says,  "  This  structure  neither  red- 
dened nor  became  painful,  so  as  to  exhibit  any 
coating  of  synovial  membrane  or  other  appearance 
of  organisation.  It  became  by  the  end  of  a  week 
softened  and  pulpy  on  its  free  surface,  in  the  same 
manner  as  occurs  when  the  joint  is  subjected  to  the 
macerating  tub  of  the  anatomist.  The  pulpy  la- 
mina which  was  so  soft  as  to  leave  a  track  when 
rubbed  with  the  end  of  a  probe,  teas  insensibly  re- 
moved tuith  the  discharges ;  by  a  continuation  of  the 
same  process  of  softening  and  removal,  the  thin  la- 
mina of  bone,  covering  the  articular  face  of  the 
condyles,  was  completely  bared  of  cartilage  in  the 
third  week.  This  lamina  first  presented  a  dark 
gray  aspect;  some  small  gray  conical  elevations  soon 
after  made  their  appearance  on  its  surface,  and 
shortly  grew  into  florid  healthy  granulations  to 
which,  and  to  other  granulations  which  sprang  from 
the  ends  of  the  conical  (crucial)  ligaments,  the 
cutaneous  flaps  were  ultimately  firmly  united." 
(Markoe,  on  Ampittation  at  the'Knce-Joi?it.  New 
York  Journ.  of  Med.  Jan.  1856,  p.  33.) 

In  another  case  of  amputation  at  the  knee  joint, 
by  Dr.  Markoe,  of  New  York,  on  a  healthy  la- 
bouring man,  aged  22,  it  was  observed,  on  the 
eleventh  day  after  the  operation,  "  that  at  the 
bottom  of  the  wound,  where  the  flaps  were  a 
little  drawn  apart  by  retraction,  there  was  exposed 
to  view  about  three-fourths  of  an  inch  square  of 
the  cartilaginous  covering  of  the  outer  condyle  ;  at 
first  it  looked  white  and  shining  like  healthy  ca'rti- 
lage;  but  gradually  the  peripheral  portion  became 
converted  into  a  soft  pultaceous  laj'er  of  a  grayish 
colour,  looking  like  soaked  greasy  leather.  This 
change  spread  in  about  a  week  over  the  whole  ex 
posed  surface  ;  and  in  this  soft  substance  granula- 
tions rapidly  sprung   up,  which  soon  converted  it 
into^  a  florid  suppurating  surface.    The  exposed 
cartilage  all  underwent  this  change,  except  a  small 
piece,  about  as  large  as  a  three  cent  piece,  where 
the  transformation  seemed  to  go  on  under  it,  and 
between  it  and  the  bone,  so  that  it  was  detached 
in  a  thin  layer  unchanged.    This  process  was  com- 
pleted about  the  twenty-second  day.  On  removing 
the  loose  sequestrum  'of  cartilage  on  the  twenty- 
fifth  day,  it  was  f(;und  to  be  connected  with  a 
larger  piece  remaining  under  the  anterior  edge  of 
the  wound.    The  whole  was  as  large  as  a  shil- 
ling piece,  and  came  away  easily,  leaving  a  healthy 
granulating  surface  beneath."     {Nciu  York  Jour- 
nal of  Med.  Jan.  1856,  p.  25.) 

These  observations  fullv  bear  out  the  description 
given  by  M.  Velpcau  of  the  processes  by  which  re- 
moval of  the  cartilnge  is  sometimes  effected.  {Med. 
Oper.  vol.  ii.  Mott's  Translation,  p.  488.) 

When  the  cartilage  is  healthy,  then,  it  does  not 
appear  that  any  advantage  is  gained  by  interfering 
with  it;  since,  even  where  immediate  union  does 
not  take  place,  the  delay  caused  by  its  separation, 
need  not,  judging  by  the  above  cases,  be  of  any 
groat  moment  even  in  a  large  joint  like  the  knee; 
the  process  having  been  completed  in  one  at  the 
end  of  the  third,  and  in  the  other  during  the  fourth 
week.  _  On  the  other  hand,  the  practice  of  sawing 
off  a  thin  slice  of  the  bone  seems  deserving  of  con" 
demnation,  since  it  exposes  a  large  siuface  of  the 
cancellated  tcx.turc,  which  has  suifered  more  or  less 
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mechanical  injury  by  its  division  with  the  saw ; 
and  which  may  possibly  necrose  or  become  carious, 
and  give  as  much  or  more  trouble  than  the  exfolia- 
tion of  the  cartilage  could  possibly  do.  But,  what 
is  more  important,  the  bone  cannot  be  sawn  near 
its  articular  extremity  without  injury  to  numerous 
large  veins,  and  the  consequent  risk  of  phlebitis 
and  purulent  absorption;  while  this  risk  is  avoided 
altogether,  so  far,  at  least,  as  the  vessels  of  the 
bone  are  concerned,  by  leaving  them  covered  with 
a  layer  of  cartilage  in  a  healthy  condition,  Avhich 
has  not  been  subjected  to  mechanical  injury,  and 
which  is,  besides,  in  itself  an  inert  and  nonvas- 
cular tissue.] 


Arrest  op  Bleeding  after  Amputation. 

After  the  removal  of  the  limb,  the  main  artery 
is  to  be  immediately  taken  hold  of  with  a  pair  of 
forceps,  or  with  Assalini'a  double  tenaculum,  and 
tied  with  a  firm,  round,  smallish  ligature.  (See 
Ligature.) 

None  of  the  surrounding  flesh  ought  to  be  tied, 
but  the  ligature  should  be  placed  round  the  artery, 
just  where  it  emerges  from  its  lateral  connections. 
The  late  Mr.  Hey  was  accustomed  to  tie  the  fe- 
moral artery  twice,  leaving  a  small  space  between 
the  ligatures.  Strong  reasons  against  this  plan 
will  be  found  in  the  article  Hemorrhage.  The 
smaller  arteries  are  usually  talcen  up  with  a  tena- 
culum. The  tenaculum  is  not  so  well  suited  for 
the  larger  arteries,  because  it  readily  tears  their 
coats :  but  it  answers  excellently  for  the  smaller 
ones,  which  it  draws  out  with  great  promptitude. 
It  has  also  the  advantages  of  not  letting  the  vessel 
slip  away,  as  the  common  forceps  does  ;  and  of  ad- 
mitting of  being  held  by  any  body,  even  a"  child, 
while  the  surgeon  applies  the  ligature  ;  a  consider- 
ation of  importance  in  places  where  no  professional 
assistant  is  at  hand.  {Dupuytren,  Lemons  Orales  da 
Chmque  Chr.  t.  iv.  p.  396.)  After  tying  as  many 
vessels  as  require  it,  the  best  practice  is  to  cut  off 
one  half  of  each  ligature,  near  the  knot  on  the 
surface  of  the  stump.  One  portion  is  quite  suffi- 
cient for  withdrawing  the  ligature,  when  this  be- 
comes loose  ;  and  the  other,  being  only  an  extra- 
neous body,  and  productive  of  irritation  and  sup- 
puration, should  never  be  allowed  to  remain. 

The  plan  here  recommended  is  founded  upon 
that  valuable  principle,  which  teaches  us  to  lessen 
as  much  as  possible,  the  quantity  of  extraneous 
matter  in  a  wound  ;  and  as  one  half  of  the  liga- 
ture answers  for  withdrawing  the  noose,  as  soon 
as  loosened,  I  never  follow  a  method  occasionally 
advised,  viz.  that  of  leaving  both  ends,  and  twist- 
ing them  together  into  one  cord,  by  means  of  which 
when  further  twisted  at  the  proper  period,  it  is 
alleged  that  the  detachment  may  be  more  quickly 
brought  about.  •' 
Dr.  Vcitch  seems  to  merit  the  honour  of  having 
been  the  first  to  set  the  example  of  tying  every 
vessel,  the  femoral  as  well  as  the  smaller  arteries, 
mlh  a  Single  silk  thread,  taking  care  to  inchule,  as 
far  as  was  possible,  nothing  but  the  artery ;  and  when 
tins  has  been  done  he  took  off  one  half  of  each 
ligature,  as  near  as  possible  to  the  knot,  "so  that 
the  foreign  matter  introduced  was  a  mere  trifle 
compared  with  what  I  had  been  accustomed  to 
see.  {Julwlt.  Med.  and  Surg.  Journ.  vol  ii  n 
U8.)  ■ 

Mr.  Alansoii  directed  tlio  ends  of  the  ligatures  to 
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be  left  hanging  out  at  the  two  extremities  of  the 
wound.  But  when  a  ligature  is  situated  in  the 
centre  of  the  wound,  it  is  best  to  bring  it  out  be- 
tween tlie  sutures,  at  the  nearest  part  of  the  sur- 
face ;  otherwise  its  running  across  one  half  the 
wound  to  get  at  either  angle  would  create  a  great 
deal  of  unnecessary  irritation  and  suppuration. 

Baron  Dupuytren,  and  M.  Roux  declare  their 
preference  to  the  method  of  bringing  out  all  the 
ligatures  at  the  lower  angle  of  the  wound ;  the 
benefit  of  having  them  brought  out  thus  low,  so 
as  to  keep  up  a  drain  for  any  pus  that  may  form, 
being  in  their  opinion  greater  than  that  of  arrang- 
ing them  at  the  points  of  the  wound  nearest  to 
them.  {Mem.  sur  la  Reunion  de  la  Plaie  apres 
I'Amp.  p.  12.)  Dupuytren,  who  only  approved  of 
endeavouring  to  procure  union  by  the  first  inten- 
tion at  every  point,  when  amputation  had  been 
performed  without  delay,  for  a  gunshot  wound  or 
other  bad  accident,  on  a  person  otherwise  health}', 
used  in  all  cases  to  leave  the  lower  part  of  the 
wound  unclosed.  Here  he  brought  out  the  ends  of 
the  ligatures  well  twisted  together  into  a  single 
cord ;  and,  for  the  purpose  of  still  farther  insuring 
an  outlet  for  the  pus,  if  the  cord  was  small,  he  oc- 
casionally introduced  a  small  cylinder  of  charpie 
into  the  posterior  angle  of  the  incision ;  for  as  it 
was  his  custom,  after  circular  amputation  of  the 
thigh,  to  bring  the  sides  of  the  wound  partly  to- 
gether (see  Lefons  Orales,  S,'o.  p.  416),  so  as  to 
render  the  line  of  it  transverse,  I  infer  that  he  se- 
lected the  inner  angle  of  the  incision  as  the  outlet 
for  the  discharge  and  the  place  for  the  cord  of  liga- 
tures. 

As  Dr.  Hennen  observes,  the  reducing  the  im- 
moderate size  of  ligatures,  the  separating  the 
threads  of  which  they  were  composed,  and  placing 
them  at  convenient  points  along  the  face  of  the 
stump,  or  wound,  and  the  actual  removal  of  one 
half  of  each  ligature,  were  amendments  very  slowly 
made;  "but,"  says  he,  "an  improvement  which 
appears  to  me  of  great  consec[uence  was  the  last 
of  introduction,  and  is  now  the  slowest  of  adoption, 
although,  the  artery  once  secured  and  the  value  of 
adhesion  duly  acknowledged,  it  is  the  most  obvious 
of  all.  I  allude  to  the  plan  of  removing  the  ends 
of  the  ligature  altogether,  and  thus  leaving  to  an 
extensive  wound  the  greatest  possible  chance  of 
immediate  union."  The  first  printed  mention  of 
this  practice,  as  far  as  Dr.  Hennen's  investigations 
have  discovered,  was  in  a  letter  written  by  Mr. 
Haire,  dated  Southminster,  Essex,  Nov.  1786. 
"The  ligatures,"  says  this  gentleman,  "some- 
times became  troublesome,  and  retarded  the  cure. 
An  intimate  friend  of  mine,  a  surgeon  of  great 
abilities,  proposed  to  cut  the  ends  of  them  off  close 
to  the  knot,  and  thus  leave  them  to  themselves. 
By  fullowincj  this  plan,  we  have  seen  stumps  healed 
in  the  course  of  ten  days.  2'lie  short  ligature,  thus 
left  in,  commonly  made  its  ivay  out  by  a  sjmill 
op)ening  in  a  short  time,  without  any  trouble,  or  the 
patient  being  sensible  of  pain.  (See  Land.  Med. 
Jotim.  vol.  vii.)  Certainly,  considering  the  thick- 
ness of  the  ligatures  in  use  at  the  above  period, 
this  testimony  of  the  success  of  the  method,  as  Dr. 
Hennen  remarks,  is  very  satisfactory.  {Principles 
of  MiUiary  Surgery,  p.  101,  ed.  2.)  In  a  letter 
received  by  me  from  Mr.  Dunn,  surgeon  at  Scar- 
borough, and  dated  June  3,  1819,  he  tells  me, 
"My  predecessor,  Mr.  J.  Wilson,  the  late  partner 
of  Mr.  Travis,  amputated  a  limb  in  1792  or  1793, 


and  cut  off  the  ligatures  close  to  tlie  arteries,  and 
no  trouble  ensued.    He  did  this  at  the  recommend- 
ation of  Dr.  Balcombe,  of  York,  who  had  seen  the 
method  practised  on  the  Continent."    In  Septem- 
ber, 1813,  Dr.  Hennen,  who  was  serving  with 
the  array  in  Spain,  began  the  adoption  of  this 
plan,  which,  he  expected,  would  not  only  prove 
useful  in  promoting  immediate  union,  but  in  ob- 
viating any  accidental  violence  to  the  ligatures, 
and  the  wrong  interference  of  the  younger  dressers 
in  trying  to  pull  them  away.    Between  September 
and  January,  thirty-four  cases  were  treated  in  this 
way  without  any  inconvenience  following,  or  the 
small  particles  of  silk  left  behind  giving  rise  to 
any  apparent  irritation.    Dr.  Hennen  also  pre- 
sented to  Sir  J.  M'Grigor  some  of  the  small  circles 
of  silk,  a  part  of  which  had  come  away  with  the 
dressings,  while  others  had  floated  out  on  opening 
the  little  pustules,  which  formed  over  the  face 
of  the  stump  at  the  points  where  the  arteries  had 
been  tied.    Some  few  of  the  ligatures  never  made 
their  appearance,  and  the  patients  complained  of 
no  uneasiness  whatever.    Convinced  of  the  utility 
of  the  method.  Dr.  Hennen  afterwards  published 
an  account  of  it.    (See  Lond.  Med.  Repository, 
vol.  iii.  p.  177,  and  vol.  v.  p.  221.)    This  gentle- 
man subsequently  found  that  Dr.  Maxwell,  of 
Dumfries,  had  adopted  the  plan  as  far  back  as 
1798;  and  Dr.  Ferguson,  who  was  at  Stockholm 
during  the  peace  of  Amiens,  saw  it  also  then  fol- 
lowed by  some  of  the  surgeons  of  that  city,  with- 
out any  ill  effects.    {He?inen^s  Military  Surgery, 
p.  175—178.  ed.  2.)    In  July,  1814,  Mr.  Law- 
rence communicated  to  the  Medical  and  Chirur- 
gical  Society  of  London,  some  cases  and  observa- 
tions highly  in  favour  of  the  practice  ;  and  the 
particularity  which  he  lays  much  stress  upon,  is 
using  for  the  purpose  minute  firm  ligatures,  com- 
posed of  what  is  called  dentist's  silk  ;  a  material 
which  has  been  previously  recommended  by  Dr. 
M'Sweeney  in  one  of  the  volumes  of  the  Edi7i. 
Med.  and  Surgical   Journ.     (See  Med.  Chir. 
Trans,  vol.  vi.  p.  156.)    In  a  paper  of  later 
date,  he  says,  his  further  experience  had  confirmed 
the  usefulness  of  the  method  ;  "  that  this  plan,  by 
diminishing  irritation  and  inflammation,  and  sim- 
plifying the  process  of  dressing,  materially  promotes 
the  comfort  of  the  patient,  and  the  convenience 
of  the  surgeon,  while  it  has  not  produced  ill  conse- 
quences, or  any  unpleasant  effect,  in  the  cases 
which  have  come  under  his  own  observation." 
According  to  Mr.  Lawrence,  the  small  knots  of 
silk  generally  separate  eai'l)',  and  come  away  \yith 
the  discharge  ;  where  the  integuments  have  united 
by  the  first  intention,  the  ligatures  often  come  out 
rather  later,  with  very  trifling  suppuration;  and, 
in  some  instances,  they  remain  quietly  in  the  part. 
(Op.  cit.  vol.  viii.  p.  490.) 

When  this  plan  is  tried,  single  strong  threads 
and  silk,  or  rather  the  kind  of  ligature  which  will 
he  described  in  another  place  (see  Ligature), 
should  be  employed  :  for,  otherwise,  the  knots 
would  be  large,  and  likely  to  create  suppuration 
and  future  trouble.  The  practice  was  tried  by 
Delpech  at  Montpellier  ;  but  it  is  not  explained 
whether  he  used  single  threads,  or  silk,  or  whether 
any  inconveniences  resulted  from  the  method. 
(See  Relation  d'un  Voyage  fait  a  Londrcs  en  1814, 
oit  Para/lelo  de  la  Chirurgic  Angtaisc  <"•<'<'•  '« 
Chirurgic  Franqaisc,  par  P.  J.  Rou.r,  8vo.  1815.) 
Yet  candour  requires  me  to  state  that  the  method 
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as  gained  but  few  advocates  in  this  coimtry.  By 
Sir  Astley  Cooper,  the  practice  was  found  to  oc- 
casiou  suppuration,  and  he  therefore  gave  it  up. 
{Lancet,  vol.  i.  p.  149.)  Mr.  Guthrie,  in  two  or 
three  instances,  had  also  seen  some  ill-looking  abs- 
cesses ai-ise  from  the  presence  of  the  bits  of  liga- 
ture, though  he  approved  of  the  plan  where  the 
wound  will  not  unite  by  the  first  intention,  which, 
liowever,  can  rarely  be  known  beforehand.  {On 
Gunshot  yVounds,p.9i\.)  When  amputation  is  per- 
formed in  crowded  hospitals,  where  hospital  gan- 
grene is  prevailing,  Delpech  was  an  advocate  for 
the  plan,  because  it  enabled  the  surgeon  to  bring 
the  lips  of  the  wound  more  perfectly  together.  By 
this  means,  as  his  experience  had  taught  him,  the 
risk  of  the  wound  ,  being  infected  was  materially 
lessened.  (Ckirurgie  Cliniqtie,  t.  i.  p.  83.)  The 
small  particles  of  the  ligatures,  enclosed  in  the 
stump,  he  says,  are  discharged  at  a  period  when  the 
patient  has  regained  strength  enough  to  be  removed 
into  a  healthy  atmosphere  ;  little  openings  being 
produced  for  their  escape,  which  heal  up  in  twenty- 
four  hours. 

Sometimes,  the  sawn  surface  of  the  bone  itself 
bleeds  rather  profusely.  When  this  happens,  it  is 
an  excellent  plan  to  hold  a  compress  of  lint  over 
the  end  of  the  bone,  during  the  time  requisite  for 
securing  the  rest  of  the  vessels.  The  bleeding  from 
this  source  will  then  give  no  further  trouble.  At 
the  end  of  this  period,  the  compress  may  generally 
be  taken  away,  the  bleeding  from  the  bone  having 
entirely  ceased.  The  surgeon  ought  not  to  be 
content  with  tying  only  such  vessels  as  he  observes 
throwing  out  blood,  while  the  patient  is  faint  with 
pain  ;  he  should  endeavour  to  rouse  him  from  that 
feintish  state  by  a  cordial,  and  then,  wiping  off  the 
coagulated  blood  with  a  sponge  wet  in  warm  water, 
he  should  examine  narrowly  all  the  surface  of  the 
stump  ;  for  otherwise  he  may  expect  to  be  obliged 
by  a  fresh  hemorrhage  to  undo  all  the  dressings. 
{On  Ampuiaiion  of  the  Larger  Exlremities,  p.  475, 
Monro's  Works.') 

When  there  is  merely  an  oozing  from  small  ves- 
sels, Bromfield's  advice  to  loosen  the  tourniquet 
completely  is  highly  proper,  as  this  measure,  and 
washing  the  stump  with  a  little  cold  water,  will  put 
an  entire  stop  to  such  bleeding,  without  any  occa- 
ssion  for  more  ligatures.    A  good  deal  of  blood  is 
.'sometimes  lost  from  the  mouths  of  the  larger  veins  ; 
J  and  where  they  bleed  much  in  debilitated  subjects, 
'  I  think  Dr.  Hennen  is  right  in  recommending  them 
to  be  tied.  {On  Militarij  Surgery,  p.  264.)  There 
is  no  necessity  for  doing  so,  however,  in  ordinary 
cases  ;  nor  should  I  be  disposed  to  imitate  Mr. 
Hey,  who,  in  consequence  of  having  seen  a  few  in- 
stances of  bleeding  from  the  femoral  vein,  gene- 
■  rally  enclosed  that  vessel  in  the  ligature  along  with 
the  artery.    {Practical  Obs.  in  Surgery,  p.  530, 
ed.  2.)     This  method  was  sanctioned    by  the 
eminent  Desault,  who  says,  that  if  the  vein  be  left 
open,  and  the  bandage  at  the  upper  part  of  the 
limb  be  too  tight,  the  blood  regurgitates  downwards, 
and  hemorrhage  takes  place,  as  this  surgeon  assures 
us  he  has  often  seen.    When  the  vein  and  artery 
lie  close  together,  as  often  happens,  he  recommends 
one  branch  of  the  forceps  to  be  introduced  into  the 
artery,  and  the  other  into  the  vein  ;  which  being 
done,  the  two  vessels  are  to  be  drawn  out  together, 
land  included  in  one  ligature  ;  but  if  they  are  not 
80  near  together,  they  must  bo  tied  separately. 
{CEuvres  Chir.  do  Desault,  ^'ar  Diclmt,  t.  ii.  p.  550, 


8vo.  Paris,  1801.)  In  the  hospitals  of  London,  it 
is  not  the  usual  practice  to  tie  veins,  and,  except  in 
particular  cases,  I  consider  the  custom  wrong,  be- 
cause a  ligature  on  a  large  vein  sometimes  excites 
a  dangerous  and  fatal  inflammation  within  the 
vessel,  while  the  intervention  of  the  vein  between 
the  one  side  of  the  circle  of  the  ligature  and  the 
artery,  must  rather  tend  to  hinder  the  thread  from 
operating  In  the  most  desirable  manner  upon  the 
latter  vessel.  For  further  remarks  on  venous 
bleeding  during  operations,  see  Hemorrhage. 

Op  Dressing  the  Stump. 
The  wound  is  now  to  be  evenly  closed  with 
strips  of  sticking-plaster,  and  in  general,  after  cir- 
cular amputations,  in  such  a  manner  that  the  edges 
of  the  skin  may  form  a  straight  line  across  the 
face  of  the  stump.  This  was  the  mode  commended 
by  Alanson,  and  is  what  is  preferred  by  the  gene- 
rality of  surgeons  in  this  country.  Over  these 
plasters  and  the  ends  of  the  ligatures,  it  is  best  to 
place  some  pieces  of  lint,  spread  with  the  luiguen- 
tum  cetacei,  in  order  to  keep  such  lint  from  sticking, 
which  becomes  an  exceedingly  troublesome  circum- 
stance when  the  dressings  are  to  be  removed.  I 
am  decidedly  averse  to  the  plan  of  loading  the 
stump  with  a  large  mass  of  plasters,  pledgets,  com- 
presses, flannels,  &c.  ;  and  I  see  no  reason  why  the 
strips  of  adhesive  plaster,  and  a  pledget  of  simple 
ointment,  should  not  suffice,  when  supported  by 
two  cross  bandages,  and  a  common  linen  roller, 
applied  spirally  round  the  limb,  from  above  down- 
ward. The  first  turn  of  the  roller,  indeed,  should 
be  fixed  round  the  trunk,  while  the  lower  circles 
secure  the  cross  bandages,  often  called  the  Malta 
cross,  over  the  end  of  the  stump.  It  is  also  an 
excellent  method  to  leave  some  little  interspaces 
between  the  plasters,  and  in  summer  to  keep  the 
linen  bandages  constantly  wet  with  cold  water. 
In  this  way,  any  discharge  will  readily  escape,  and 
the  parts,  being  kept  coo],  will  be  less  disposed  to 
hemorrhage  and  inflammation. 

Sir  Astley  Cooper  states,  that  he  has  seldom 
succeeded  with  his  stumps  above  the  elbow  or 
knee,  when  a  roller  was  not  employed,  which,  he 
says,  prevents  retraction  of  the  muscles  and  exten- 
sive suppuration.  After  applying  the  roller,  and 
bringing  the  integuments  together,  he  merely  puts 
three  strips  of  adhesive  plaster  over  the  wound 
and  one  round  the  stump,  to  keep  the  ends  of  the 
plaster  in  their  place  :  in  hot  weather  he  applies 
a  lotion  of  spirit  of  wine  and  water.  {Lancet 
vol.  i.  p.  150.) 

I  am  completely  of  opinion  with  Mr.  Alanson 
that  the  elastic  woollen  cap,  sometimes  placed 
over  all  the  bandages  and  dressings,  if  not  put  ou 
with  a  great  deal  of  care,  has  a  tendency  to  push 
the  skin  backward  from  the  extremity  of  the 
stiunp  ;  and,  as  it  must  also  heat  the  part,  its  em- 
ployment should  bo  discontinued.  In  the  North 
London  Hospital,  stumps  are  very  lightly  dressed, 
and,  for  the  lirst  few  hours,  Mr.  Liston,  who  al- 
ways practises  flap  amputation,  merely  keeps  the 
flaps  together  with  two  or  three  sutures,  and  lays 
over  the  stump  linen  or  lint  wet  with  cnld  water. 
The  best  position  for  the  stump  is  that  in  which  it 
is  supported  on  a  small  pillow,  and  moderately 
raised. 

[Points  of  interrupted  suture,  at  a  distance  of 
about  an  inch  from  each  other,  are  now  very  gene- 
rally employed  in  the  union  of  wounds  after  am- 
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putation,  the  principal  objection  to  tlieir  use, 
namely,  the  pain  which  they  occasion,  having  heen 
removed  by  the  introduction  cf  anccsthetics.  If 
additional  support  seem  necessary,  two  or  three 
strips  of  adhesive  plaster  may  also  be  applied,  but 
as  a  general  rule  a  light  bandage  round  the  limb, 
and  a  piece  of  lint  wetted  in  cold  water  over  the 
end  of  the  stump,  is  all  that  is  requisite.  The  piece 
of  lint  can  be  readily  changed  without  disturbing 
the  wound,  and  if  any  hemorrhage  take  place,  it 
cannot  fail  to  be  immediately  discovered.] 

As  a  general  rule  the  dressings  should  not  be 
changed  before  the  third  or  fourth  day,  not  reckon- 
ing the  one  on  which  the  amputation  is  performed  : 
by  which  time,  if  sutures  have  been  employed,  it 
will  be  advisable  to  remove  them,  though  occasion- 
ally, if  they  are  not  causing  irritation,  the  alternate 
stitches  only  may  be  taken  out,  and  the  remainder 
left  for  twenty-four  or  forty-eight  hours  longer  ; 
and  Sir  Astley  Cooper  did  not  change  the  dressings 
till  the  sixth  or  eighth  day  ;  merely  removing  on 
the  fourth  one  strip  of  plaster,  in  order  to  let  out 
any  confined  matter.  (See  La7icet,  vol.  i.  p.  150.) 
Monro  also  set  down  the  fifth,  sixth,  or  seventh  day, 
as  sufficiently  early.  He  allowed,  however,  that, 
if  the  smell  of  the  wound  should  become  offensive, 
the  outer  dressings  might  be  removed  sooner.  Even 
when  the  dressings  are  to  be  taken  away,  it  will 
frequently  be  found  useful  to  leave  one  strip  of 
plaster:  but  the  stump  must  be  made  clean,  and 
any  discharge  washed  away.  These,  and  other 
valuable  precepts,  derived  from  the  eminent  Dr. 
A.  Monro,  senior,  are  worthy  their  great  source, 
and  the  correctness  of  them  promises  to  be  acknow- 
ledged for  ever. 

The  manner  of  renewing  the  dressings  of  stumps 
is,  indeed,  a  very  important  business,  which  should 
never  be  intrusted  to  mere  novices  ;  for  in  removing 
off  the  straps  of  sticking  plaster,  if  great  care  be 
not  taken,  the  slight  and  newl}"-  formed  adhesions 
may  be  torn  asimder.  Thus,  as  Mr.  A.  Hutchison 
has  remarked,  if  ^the  strap  be  pulled  off  by  holding 
one  end  of  it  at  nearly  a  right  angle  with  the  ad- 
hering part,  the  flap  will  be  raised  up  with  it,  and 
thus  a  separation  of  the  newly  united  parts  will  be 
produced.  "  My  plan,"  says  he,  "  is  to  reflect  the 
raised  end  of  the  strap  close  down  upon  the  ad- 
hering parts,  and  to  bring  it  gently  forward  with 
one  hand,  while  the  removing  part  of  the  strap  is 
followed  by  two  fingers  of  the  other  placed  upon 
the  skin,  &c. ;  and  when  one  end  is  detached  from 
its  adhesion,  as  far  as  the  line  of  incision  on  the 
face  of  the  stump,  in  like  manner  the  other  end  is 
brought  down  and  wholly  remored."  {Practical 
Obs.  p.  46.) 

In  order  to  facilitate  the  removal  of  the  plasters 
and  save  the  patient  a  great  deal  of  pain,  I  follow 
the  plan  of  letting  warm  water  drop  over  them 
from  a  sponge  for  a  few  minutes  previously  to  the 
attempt  to  remove  them.  lu  the  early  part  of  the 
treatment,  it  is  also  a  valuable  rule  never  to  let 
every  strip  of  plaster  bo  off"  at  once,  so  as  to  leave 
the  flesh  quite  unsupported.  Some  skill  and  care 
are  also  invariably  necessary  to  avoid  pulling  away 
the  ligatures  with  the  dressings. 

At  the  end  of  five  or  six  days,  the  surgeon  may 
begin  to  try,  in  a  very  gentle  manner,  whether  any 
of  the  ligatures  are  loose;  observing  rather  to 
twist,  than  suddenly  pull  tliem  directly  outward. 
However,  he  should  not  use  the  snuillest  force,  nor 
persist  if  the  trial  create  pain.    One  would  hardly 


try  whether  the  ligature  on  the  main  artery  were 
loose,  before  the  tenth  or  twelfth  day  ;  from  the 
femoral  artery  it  rarely  comes  away  before  the 
expiration  of  a  fortnight.  If  minute  ligatures 
made  of  dentist's  silk  be  employed,  and  both  their 
ends  cut  oft'  close  to  the  knot,  of  course,  this  deli- 
cate business  of  trying  to  get  rid  of  the  irritation  of 
these  foreign  bodies  is  entirely  superseded. 

Though,  in  the  above  account,  I  have  directed 
the  edges  of  the  wound,  to  be  brought  together  in 
such  a  way  that  the  wound  shall  appear  as  a  line 
across  the  face  of  the  stump,  yet  there  are  instances 
in  which  the  bone  seems  most  easily  and  con- 
veniently covered,  by  making  the  line  of  the 
wound  in  a  perpendicular  direction.  Mr.  B.  Bell, 
indeed,  generally  approved  of.it,  as  affording  a 
ready  outlet  for  matter  ;  it  is  likewise  directed  by 
Sir  C.  Bell  (Op.  Surgery,  vol.  i.),  by  Roux  {Mtin. 
sur  la  Reunion  iimnediuie  de  la  Plaie  apres 
rAmp.  p.  11),  and  by  Dr.  Hennen  {On  Military 
Surgery,  p.  265,  ed.  2). 

Mr.  Hey,  referring  to  amputation  of  the  thigh, 
has  noticed  this  subject  as  follows :  "the  integu- 
ments and  muscles  may  be  brought  into  contact  bj' 
pressing  either  the  anterior  and  posterior  parts,  or 
the  sides  of  the  thigh,  together.  The  former 
method,  by  the  gradual  retraction  of  the  posterior 
muscles,  causes  the  integuments  of  the  anterior  part 
of  the  stump  to  cover  more  completeh'  the  ex- 
tremity of  the  bone.  The  latter  method  causes 
the  integiunents  and  muscles  to  meet  each  other  the 
more  readily,  and  therefore  is  to  be  preferred 
when  the  quantity  of  soft  parts  preserved  is 
somewhat  deficient."  {Pract.  Obs.  on  Surgery,  p. 
533,  ed.  2.) 

Velpeau  states,  that  the  French"  surgeons  prefer 
having  one  angle  of  the  wound  forward,  the  other 
backward,  in  order  that  fluids  may  have  a  ready 
outlet.  {Nouv.  Elan.  deMed.  Chi'r.  t.  i.  p.  509  ; 
also Dupuyfren,  t.  iv.  p.  416.)  As  a  general  maxim, 
observes  this  very  distinguished  surgeon,  the  soft 
parts  should  be  brought  together  in  the  direction 
of  the  lesser  diameter  of  the  stumps,  if  circular 
amputations  have  been  performed  ;  and  so  as  to 
bring  the  bleeding  surfaces  of  the  flaps  together,  if 
flap  amputations  have  been  done  :  the  wound  is  to 
be  brought  together  with  its  line  in  the  direction 
of  the  great  diameter  of  the  oval,  if  the  oval  or 
oblique  mode  of  amputation  has  been  selected. 

M.  Malgaigne  observes,  that,  whether  the  line 
of  the  wound  be  transverse  or  perpendicular,  the 
inconveniences  are  equal.  The  former  plan  leaves 
a  cul-de-sac  below,  in  which  pus  lodges  ;  in  the 
latter  method,  one  angle  of  the  wound  is  pressed 
against  the  cushion,  which  supports  the  stump. 
Perhaps,  saj'-s  M.  Malgaigne,  the  oblique  direction 
should  be  preferred.  (See  jMalgaigne,  Manuel  dc 
Mkl.  Op.  p.  29fi.) 

The  plan  of  bringing  the  edges  of  the  wound  to- 
gether alter  amputation,  so  that  they  may  luiite  by 
the  first  intention,  has  received,  for  many  years 
past,  the  universal  approbation  of  British  surgeons. 
It  is  their  general  practice,  in  the  treatment  of  all 
incised  wounds.  It  may  be  said  to  be  the  pride 
of  English  surgery  ;  for  "in  nothing  does  it  display 
nu)re  convincingly  its  superiority.  Baron  Larrey, 
however,  in  cases  of  amputation,  disapproves  of  the 
attempt  to  unite  the  wound  by  the  first  intention, 
and  merely  brings  forward  its  edges  .somewhat 
towards  each  other  with  a  piece  of  linen  that 
covers  the  whole  of  the  wound,  mid  has  small  lioles 


cut  in  it  for  the  passage  of  the  discliavge.  (Mem. 
de  C/iii:  Mil.  t.  iii.  p.  379.)  This  piece  of  liuciiis 
supported  with  ;i  moderately  tiglit  roller. 

M.  Roux,  on  his  arrival  in  this  country,  wondered 
to  see  British  surgeons  so  prejudiced  in  favour  of 
union  by  the  first  intention,  as  to  adopt  it  after  all 
amputations.  "  C'est  pareiUeineiU  abuser  da  la  re- 
unioit  immediate  que  de  I'appliyuer  en  toute  drcon- 
utance  d  la  plaie  qui  resulte  de  I'amputation  den 
vieinbres.  Jfentends  purler  de  I'amputation  dans 
la  cuntinuile  des  memhres,  et  plus  partioulicremeiit 
encore  de  Pantputation  circulaire."  (Parallele  de 
la  Chirurgie  Anglaise  aveo  la  C/tirurqie  Franfaise, 
p.  1-28,  8vo.  Paris,  1815.)  But  M.  Roux  has 
curiously  omitted  to  e.xplain,  in  his  book,  what 
are  the  advantages  of  not  bringing  the  edges  of  the 
wound  together,  and  why  ho  calls  prejudice  the 
partiality  to  a  method  the  superior  efficacy  of 
which  is  continually  demonstrated  in  every  hospital 
of  London.  He  does  not,  indeed,  presume  to  con- 
demn the  practice  altogether  ;  on  the  contrarj',  he 
allows  it  to  be  proper  in  certain  cases  ;  yet  he  con- 
tends that  it  ought  to  be  confined  within  particular 
limits.  (P.  130.  See,  also,  Mem.  et  Obs.  sur  la 
Reunion  immediate  de  la  Plaie  apres  l'Ampiitatio7i, 
c5-c.  8vo.    Paris,  1814.) 

In  this  tract,  M.  Roux  proves  most  convincingly 
the  benefits  of  union  by  the  first  intention,  after 
amputation  of  the  thigh  by  the  circular  incision  ; 
but,  strangely  enough,  his  prejudices  hinder  him 
from  advising  the  practice  to  be  extended  to  other 
amputations.  He  does  not  positively  condemn  it 
in  the  arm,  though  he  thinks  the  method  less  ne- 
cessary, because  amputation  there  is  less  dangerous 
than  in  the  thigh,  &c.  (P.  45.)  To  such  futile 
reasoning  is  this  author  reduced  by  the  unsound- 
ness of  his  doctrine.  He  also  deems  the  attempt 
at  union  by  the  first  intention  counteriudicated, 
where  limbs  are  amputated  for  injuries  which 
yiolently  contuse  and  crush  the  parts  (p.  48),  and 
where  the  limb  is  much  wasted  (p.  50).  In 
the  latter  condition,  however,  he  thinks  Desault's 
flap  amputation  may  be  done,  and  an  effort  made 
to  heal  the  wound  by  adhesion.  In  one  case,  he 
did  this  with  success  (p.  51).  The  opinions  of 
Dupuytren  on  this  subject  lead  him  also  to  be 
an  advocate  for  reform  in  the  practice  of  aiminn- 
constantly  at  complete  union  by  tlie  first  in- 
tention, after  all  amputations.  He  was  for  lai  sage 
milieu.  The  facts  and  arguments,  which  form  the 
basis  of  his  precepts,  will  be  noticed  with  the 
subject  of  union  by  the  first  intention  in  the  article 
Wounds. 

Dubois  has  tried  the  plan  with  a  success  equal 
to  that  of  the  London  surgeons.  "The  method  is 
preferable,"  says  Richerand,  "to  the  old  one,  in 
whatever  point  of  view  it  is  considered.  This 
union  is  more  expeditious,  a  few  days  being  suffi- 
cient for  its  completion.  Besides  the  advantage  of 
a  quick  cure,  and  such  quickness  is  especially  of 
great  importance  where  the  patient  has  been  mucli 
reduced,  so  that  he  would  hardly  bo  able  to  bear 
a  long  suppuration,  union  by  the  first  intention  has 
the  recommendation  of  saving  the  patient  from  a 
great  deal  of  pain,  the  flap  of  integuments  witli 
which  the  bleeding  surface  of  the  stump  is  covered 
being  much  less  irritating  to  the  flesh  than  the 
softest  charpic  would  be,  &c.— Thieo  years  have 
elapsed  since  the  publication  of  the  tliird  edition  of 
this  book.  During  this  interval,  I  liavc  pcrfonnod 
more  than  a  hundred  and  fifty  amputations,  and 
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the  utility  of  immediate  union  has  been  more  and 
more  proved  to  me."  {NosograpUe  Chirurq. 
p.  475,  477,  ed.  4.) 

But,  notwithstanding  these  and  other  encomiums 
on  the  practice,  Richerand,  like  other  French 
surgeons,  is  not  an  advocate  for  it  in  certain 
cases  ;  as,  for  instance,  limbs  shattered  by  gunshot 
woimds,  or  affected  with  hospital  gangrene.  Here 
he  maintains  that  it  hardly  ever  succeeds.  (P.  478. ) 
But,  though  it  be  true,  that  amputations  after  gun- 
shot wounds  do  not  generally  heal  so  well  as  many 
other  cases,  it  cannot  be  denied  that  they  do  some- 
times unite  more  or  less  by  the  first  intention  ;  and 
why  should  not  the  chance  be  taken  ?  It  is  pro- 
ductive of  no  danger  ;  there  is  nothing  better  to 
be  tried  ;  and  if  it  fail,  what  is  the  harm  ?  Why, 
the  wound  will  then  heal  by  suppuration  and  the 
granulating  process,  just  as  soon  as  if  the  hollow 
of  the  stump  had  been  filled  with  charpie,  or  left 
open  ;  it  will,  in  fact,  heal  in  a  way,  which  is 
less  advantageous  than  union  by  the  "first  inten- 
tion, but  which  is  the  best  which  can  now  happen. 
The  very  cases  which  Richerand  condemns  as  un- 
fit for  union  by  the  first  intention,  are  those  particu- 
larly specified  as  most  favourable  for  it  by  Dupuy- 
tren (see  Legons  Orales,  t.  iv.  p.  41.9);  while 
Delpech  is  so  convinced  of  the  necessity  of  the 
perfect  closure  of  the,  wound,  where  hospital 
gangrene  is  prevailing,  that  in  order  to  let  this  ob- 
ject be  most  completely  fulfilled,  he  advises  both 
ends  of  each  ligature  to  be  cut  off  close  to  the  knot. 

From  what  has  been  said,  it  appears  that  the 
practice  of  healing  the  wound  by  the  first  intention, 
after  amputation,  is  less  general  in  France  than  it  is 
in  England  ;  a  circumstance  wliich  may  perhaps 
be  explained  by  the  fact  of  its  being  much  newer 
to  the  French  than  to  us.  Every  improvement 
must  encounter  for  a  time  the  opposition  of  preju- 
dice ;  but  one  so  important  as  that  which  we  are 
considering  must  at  length  prevail  and  meet  with 
universal  adoption.  The  observations  of  MM 
Roux  and  Richerand  tend  to  prove  that  they  are 
not  altogether  unaware  of  its  advantages,  and  tliey 
therefore  recommend  it  for  certain  cases;  but  their 
backwardness  to  extend  it  to  all  amputations  is 
little  in  favour  of  the  comparison  which  they  are 
so  fond  of  making  of  French  with  English  sur^^ery. 
Even  the  eminent  Dupuytren  had  great  apprehen- 
sions about  lodgments  of  matter,  if  union  by  the 
first  intention  were  completely  attempted  •  and 
for  the  prevention  of  them,  left  the  lower  anirle  of 
the  wound  open,  sometimes  placing  a  tent  °in  it 
and  always  the  ends  of  all  the  ligatures  twisted 
into  one  cord,  as  already  explained.  This  cord  of 
ligatures  serves  to  conduct  the  dischame  out  of  the 
unclosed  angle  of  the  wound,  and  abscesses  in  tlie 
deep  part  of  the  stump  are  prevented.  A  great 
portion  ot  the  wound  unites  by  the  first  intention  • 
suppuration  only  takes  place  in  tlie  track  of  tho 
igatures,  and,  in  general,  as  soon  as  these  have 
been  detached,  it  soon  ceases.  (See  Legons  Orales, 


t. 

However,  that  stumps  may  fall  into  a  state  in 
w  nch  the  pressure  of  all  posters  and  bam  Les 
whatever  should  be  most  carefully  av^ider  and 
emollient  poultices  used,  is  a  truth  of  which  every 
surgeon  of  experience  must  be  fully  convinced. 
Ih.s  happens  whenever  tho  parts  are  affected  with 
considerable  tension,  inllaunnation,  and  swellinn- 
or  panilul  acute  abscesses.  There  is  also  no  utility 
111  keeping  the  edges  of  the  wound  very  closely 
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compressed  together  when  all  chance  of  adhesion 
is  past,  and  the  parts  must  heal  by  the  granulating 
process.  My  friend  Mr.  Guthrie,  after  amputa- 
tions performed  from  necessity  in  parts  not  in  a 
healthy  state,  as  in  most  secondary  amputations 
after  compound  fractures  of  the  thigh,  docs  not 
insist  upon  the  edges  of  the  wound  being  brought 
into  close  contact  by  sticking  plaster,  compress, 
and  bandage.  In  these  cases,  he  also  recommends 
the  bone  to  be  sawn  an  inch  shorter  than  usual,  or 
than  would  be  necessaiy  under  other  circumstances, 
in  order  to  prevent  its  protrusion,  and  the  ligatures 
to  be  cut  off  close  to  the  knots,  so  as  to  lessen  irri- 
tation. The  integuments  and  muscles  are  to  be 
brought  forward,  and  retained  so  by  a  moderately 
tight  roller,  but  not  laid  down  against  the  bone. 
Some  fine  lint,  smeared  with  cerate  or  oil,  is  to  be 
put  between  the  edges  of  the  wound :  and  a  piece 
of  linen  and  a  Malta  cross  over  it,  supported  by  a 
few  light  turns  of  the  roller,  "  In  some  cases," 
says  Mr.  Guthrie,  "  I  have  put  one,  and  even  two 
straps  of  plaster  over  the  stump,  to  keep  the  edges 
approximated,  without  being  in  contact,  and  where 
the  parts  are  but  little  diseased  this  may  be  at- 
tempted ;  but,  if  the  stump  becomes  uneasy,  they 
should  be  cut,  and  a  poultice  applied.  When  only 
a  part  of  the  stump  has  appeared  to  slough,  I  have 
found  the  spiritua  camphorse  alone,  or  diluted  with 
a  watery  solution  of  opium,  applied  with  the  lint, 
very  useful."    (On  Gunshot  Wounds,  p.  104.) 

The  reasons  which  led  Mr.  Guthrie  to  incline  to 
the  plan  of  not  bringing  together  the  edges  of  the 
wound,  in  cases  of  this  description,  must  be  learned 
by  reference  to  his  own  valuable  work.  His  cases 
and  arguments  are  entitled  to  serious  consideration; 
and  though  they,  as  well  as  the  observations  of  M. 
Roux  {Mem.  sur  la  Reunion  immediate  de  la 
Plate  ai^res  I' Amputation,  8vo.  Paris,  1814),  leave 
me  unconvinced  of  the  usefulness  of  not  bringing 
the  edges  of  the  wound  together  immediately  after 
the  amputation  of  bad  compound  fractures,  there 
are  some  of  his  observations,  respecting  the  in- 
jurious effects  of  pressure  in  certain  conditions  of 
the  stump,  perfectly  agreeing  with  my  own  senti- 
ments. At  present,  I  have  never  seen  any  case  of 
amputation,  in  which  I  should  not  have  thought 
the  surgeon  wrong,  had  he  not  brought  the  sides  of 
the  wound  together  directly,  or  within  a  few  hours 
after  the  operation,  so  as  to  afford  the  chance  of 
union  by  the  first  intention; 

Various  bad  consequences  may  follow 
Amputation; 

As,  for  instance,  spasms  of  the  stump,  tetanus, 
hemorrhage,  severe  inflammation  of  the  stump, 
abscesses  and  extensive  sinuses,  inflammation  ot 
the  medullary  membrane,  necrosis  (see  D.  Phillips, 
in  Lond.  Med.  Gaz.  for  1033—34,  p.  189),  pro- 
trusion of  the  bono,  phlebitis,  and  suppuration  in 
internal  organs,  and  in  various  other  parts  of  the 
body,  hospital  gangrene,  neuromata,  &c.  Of  these 
several  complications,  which  may  either  interrupt 
cicatrisation,  or  subject  the  piitient  to  great  and 
protracted  suffering,  or  even  lead  to  a  fatal  termi- 
nation, some  are  common  to  many  operations; 
others  restricted  to  tliat  which  is  now  under  con- 
sideration; some  arise  from  external  causes;  others 
from  internal.  (Sec  Dupuylrcn,  Lemons  Onilrs, 
t.  iv.  p.  425.)  It  is  only  necessary  to  enter  into  a 
p'art  of  these  topics  in  the  present  place,  because  tlie 
others  more  properly  belong  to  the  articlea  llosri- 


TAL  Gangrene,JNecrosis,  Phlebitis,  Pyzumia 
Stumps,  Suppuration,  and  Tetanus. 

Secondary  Hemorrhage. 

Bleeding,  after  the  operation,  is  of  two  kinds  in 
regard  to  the  time  when  it  occurs.  The  first  takes 
place  within  twenty-four  hours  after  the  operation. 
Hence  an  assistant  should  always  be  left  with  the 
patient,  with  directions  carefully  and  repeatedly  to 
look  at  the  stump,  and  if  any  bleeding  should  arise, 
to  apply  the  tourniquet  until  further  aid  be  ob- 
tained. In  case  no  assistance  can  be  spared  for 
this  purpose,  as  must  frequently  happen  in  country 
practice,  the  tourniquet  should  be  left  slackly  round 
the  limb,  and  the  nurse,  or  patient  himself,  directed 
to  turn  the  screw  of  the  instrument,  in  order  to 
tighten  it,  in  case  of  need.  A  slack  tourniquet, 
left  round  the  limb  after  amputation,  cannot  do 
harm,  and  its  not  having  been  ready  in  this  way 
has  cost  many  patients  their  lives. 

If  the  bleeding  should  not  be  from  an  artery  of 
consequence,  the  application  of  linen  dipped  in  cold 
or  iced  water  will  sometimes  check  it,  and  the  dis- 
agreeable necessity  for  removing  the  dressings  and 
opening  the  wound  may  thus  be  avoided.  But 
it  often  happens  that  the  wound  must  be  opened, 
and  the  bleeding  vessel  tied.  This  is  a  very  painful 
proceeding;  for  when  the  dressings  have  been  ap- 
plied some  hours,  and  the  stump  has  had  time_  to 
imflame,  nothing  can  exceed  the  suffering  to  which 
the  patient  is  subjected  by  their  removal.  Here 
we  see  the  prudence  of  being  particularly  careful  at 
first  to  tie  every  suspicious  vessel. 

A  few  years  ago,  directly  after  the  ligature  of 
the  vessels,  the  stump  was  always  closed  and 
dressed.  Such,  indeed,  is  still  the  general  prac- 
tice. Dupuytren  deviated  from  this  custom  by  let- 
ting one  or  several  hours  elapse  before  he  dressed 
the  stump.  The  vessels  having  been  secured,  the 
patient  was  conveyed  into  bed  again,  with  merely 
a  single  compress  and  slack  bandage  placed  on  the 
stump.  Dupuytren's  reasons  for  this  practice  are 
that,  notwithstanding  every  possible  attention,  he- 
morrhage will  frequently  take  place  shortly  after 
operation,  and  compel  the  surgeon  to  remove  the 
dressings;  and  that  these  often  conceal  the  bleed- 
ing, till  it  has  gone  on  to  a  fatal  extent.  Arteries 
are  frequently  prevented  for  a  time  from  throwing 
out  blood  by  the  patient's  syncope  or  mental  de- 
pression; but.  in  two  or  three  hours,  they  begin  to 
bleed  profusely,  on  the  circulation  recovering  its 
force.  From  the  period  when  Dupuytren  com- 
menced the  custom  of  deferring  the  dressing  for  a 
time,  no  consecutive  hemorrhage  of  this  kind  oc- 
curred in  any  of  his  patients.  (See  Lcf07is  Oralcs, 
<5-c.  t.  iv.  p.  412.)  The  regular  dressing  of  stumps 
is  also  deferred  by  Mr.  Listen  for  six  or  eight 
hours,  or  till  all  oozing  has  ceased ;  merely  lint 
wetted  with  cold  water  being  at  first  placed  over 
the  wound.     (See  Lisi07i's  Elcm.  part  m.  p.  368.) 

The  second  sort  of  hemorrhage,  after  amputa- 
tion, arises  from  ulceration  of  arteries,  and  may 
occur  a  few  days,  or  even  some  weeks  or  montlis, 
after  the  operation,  when  all  the  ligatures  have 
come  away,  and  the  patient  seems  nearly  well. 
Two  such  cases  are  related  by  Mr.  Bromfield. 
(Vol  i.  p.  307.)  .1.  L.  Petit  saw  an  nistance  in 
whicii  the  hemorrhace  came  on  twenty  d.-iys  after 
amputation  of  the  thigh  very  high  up;  and  Baron 
Dupuytren  refers  to  an  example  in  La  Uiaritt, 
where  the  bleeding  took  place  two  months  after  an 


!  iputation  of  the  hg,  from  a  fistulous  opening  in 
i.ie  stump,  in  consequence  of  ulceration  of  one  side 
of  the  popliteal  artery.  (See  Le  ons  Oraks,  cjo. 
t.  iv.  p.  426.)  Now  that  the  plan  of  coverinc  tiie 
amp  with  sound  skin  is  adopted,  this  kind  of 
bleeding  is  less  common  than  formerly.  When  the 
bleeding  vessel  is  laj'ge,  there  is  no  chance  of  put- 
ting the  patient  out  of  danger,  except  by  cutting 
down  to  the  vessel,  and  tying  it.  The  trunk  of 
the  vessel,  however,  may  sometimes  be  more  con- 
veniently tied  than  the  bleeding  branch  itself, 

Mr.  Key  mentions  a  particular  sort  of  hemor- 
rhage after  the  operation  :  "  I  have  seen,"  says 
he,  "  a  few  instances  of  the  integuments  becoming 
so  contracted  after  the  operation,  as  to  compress 
the  veins  just  above  the  extremity  of  the  stump, 
and  bring  on  after  some  hours  a  copious  hemor- 
rhage. When  it  has  appeared  clear  to  me  that 
the  hemorrhage  was  venous,  I  have  made  a  divi- 
sion of  integuments  on  one  side  of  the  thigh,  suiK- 
cient  to  remove  the  stricture,  and  this  method 
has  immediately  suppressed  the  hemorrhaee."  CP. 
630,  edit.  2.)  ^  ^ 

I  have  never  met  -with  a  case  where  hemorrhage 
was  unequivocally  produced  by  a  contraction  of 
the  integuments.  Dr.  Hennen  states  that  he  had 
seen  only  one  example,  and  it  was  successfully 
treated  by  loosening  the  bandage,  and  moistening 
the  dressings  with  cold  water.  {On  Military  Sur- 
gen-y,  p.  264,  ed.  2.)  Here  I  infer,  from  the  mode 
of  relief,  that  the  cause  was  not  tlie  pressure  of  the 
integuments,  but  that  of  the  roller  on  the  veins. 

In  Mr.  Guthrie's  practical  work  there  are  some 
excellent  remarks  on  those  hemorrhages,  which,  in 
an  irritable  and  sloughing  state  of  a  stump,  fre^ 
quently  take  place  from  the  small  branches,  or 
from  the  main  tmnks  of  the  arteries,  in  consequence 
of  ulceration.    It  is  (says  he)  not  always  easy  to 
discover  the  bleeding  vessel,  or,  when  discovered, 
to  secure  it  on  the  face  of  the  stump  ;  for,  as  the 
ulcerative  process  has  not  ceased,  and  the  end  of 
the  artery,  which  is  to  be  secured,  is  not  sound,  no 
healthy  action  takes  place.    The  ligature  very  soon 
cuts  its  way  through,  or  is  thrown  off,  and  the  he- 
morrhage returns  ;  or  some  other  branch  is  opened, 
and  another  ligature  is  required,  which  is  equally 
uncertain  ;  and,  under  'this  succession  of  ligatures 
and  hemorrhages,  the  patient  dies.    Here,  cutting 
'down  to  the  principal  artery,  in  preference  to 
another  amputation,  has  often  succeeded  ;  but, 
under  other  circumstances,  it  fails,  and  amputation 
becomes  ultiuiatcly  necessary.    At  the  same  time 
■it  is  allowed  that  this  operation  may  also  fail.  On 
the  whole,  Mr.  Guthrie  professes  himself  to  be  an 
advocate  in  most  cases  for  tying  the  artery  in  the 
first  instance  ;  and  if  this  proceeding  should  not 
answer,  he  would  then  amputate.    However,  the 
practiceof  taking  up  the  artery,  ho  thinks,shoHld  not 
be  adopted  indiscriminately,  the  doctrines  of  aneu- 
rism not  being  here  applicable,  because  there  is  a 
wounded  vessel,  with  an  external  opening.  "In 
the  thigh,  the  operation  is  less  certain  than  in  the 
•arm,  and  especially  if  it  is  not  the  main  artery 
that  bleeds  ;  for  the  branch  from  which  the  he- 
morrhage proceeds  may  come  from  the  profunda, 
and  tying  the  artery  in  the  groin  on  such  opinion 
would  be  doing  a  serious  operation,  and  one  which 
probably  would  not  succeed;  for,  the  anastomosing 
branches  would  restore  the  circulation  in  the  stump 
in  a  short  time,  and  again  establish  the  bleedin". 
If  it  is  the  femoral  artery  that  bleeds,  and  the 
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ligature  is  applied  high,  it  is  very  liable  to  a  return 
of  hemorrhage.  To  obviate  these  difiiculties,  the 
part  from  which  the  bleeding  comes  should  be  well 
studied,  and  the  shortest  distance  from  the  stump 
carefully  noted  at  which  compression  on  the  artery 
commands  the  bleeding  ;  and  at  that  spot  the 
ligature  should  be  applied,  provided  it  is  not  within 
the  sphere  of  the  inflammation  of  the  stump."  {On 
Gunshot  Wounds,  p.  ]  OS,  106.)  Thus  far  the 
advice  seems  to  me  correct  and  valuable  ;  but, 
where  the  hemorrhage  could  be  restrained  by 
taking  up  the  artery  in  the  groin,  though  not 
lower  down,  I  doubt  the  propriety  of  preferring 
amputation  to  this  other  less  severe  operation,  pro- 
vided the  efficiency  of  a  ligature  above  the  profunda 
be  proved  in  the  manner  judiciously  recommended 
by  Mr.  Guthrie,  viz.  by  means  of  pressure. 

Inflammation  and  suppuration  in  the  arteries  of 
a  stump  have  a  particular  tendency  to  loosen  the 
clot  in  them,  and  thus  produce  secondary  hemor- 
rhage. Ulceration  of  an  artery  may  also  be  excited 
by  an  inflammation,  which  keeps  up  suppuration 
directly  around  the  vessel.  At  the  period  when 
the  ligatures  are  expected  to  be  detached,  the  ut- 
most vigilance  should  always  be  exerted  to  guard 
the  patient  from  the  risk  of  secondary  hemorrhage. 
(See  Dtipuytren,  Lecons  Orales,  t.  iv.fp.  428.) 

These  kinds  of  secondary  hemorrhage,  as  Baron 
Dupuytren  justly  observes,  are  much  more  diffi- 
cult to  stop,  than  such  as  come  on  immediately  or 
soon  after  amputation.    The  cellular  tissue  is  de- 
prived of  its  natural  suppleness  and  flexibility  ;  and 
is  so  thickened  and  changed  that  every  fresh  liga- 
ture cuts  through  it.  Generally,  also,  the  direct  ap- 
plication of  a  ligature  to  the  bleeding  part  of  the 
arteries  is  impracticable;  because,  as, the  coats  of 
the  vessel  adhere  to  the  neighbouring'  textures,  it 
either  cannot  be  taken  hold  of,  or  is  torn  with  the 
least  efi'ort  being  made  with  the  forceps  to  draw  it 
out.    As  for  permanent  compression,  this  is  fre- 
quently ineffectual,  and  attended  with  too  much 
pain.    Under  these  circumstances,  it  is  better  to 
expose  and  tie  the  principal  artery  at  some  dis- 
tance above  the  stump.    (Op.  vol.  i.  cit.  p.  429.) 
Thus,  in  a  case  of  secondary  iiemorrhage  after  am- 
putation of  the  leg,  where  the  bleeding  returned 
notwithstanding  the  repeated  application  of  the 
ligature,  and  even  the  actual  cautery,  Baron  Du- 
puytren took  up  the  femoral  artery  in  the  upper  third 
of  the  thigh,  and  the  result  was  perfectly  successful. 
The  same  practice  has  succeeded  with  others.  Mr. 
Listen  informs  us,  that  he  has  had  recourse  to  it  in 
many  cases,  and  uniformly  with  success.  (See 
Elements,  part  iii.  p.  371.)    This  gentleman  no- 
tices a  kind  of  secondary  hemorrhage,  which  docs 
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not  consist  in  an  arterial  and  rapid  flow,  but  in  ;i 
slow  and  continual  oozing  from  the  dark' ulcerated 
cavities  round  the  end  of  the  bone.  This  case  is 
ascribed  by  Mr.  Liston  to  diseased  action  in  the 
cancellated  texture  of  the  bone  ;  and  the  treat- 
ment which  he  recommends  is  that  of  removing  the 
conguhi,  filling  the  cavity  with  lint,  and  anplyiiK. 
Iim  pressure.  (See  Liston's  Elcm.  part  iii.  p.  372.) 

On  Protrusion  op  the  Bone. 
It  appeared  to  M.  Louis,  tliat  this  disngrocablo 
consequence  may  generally  he-prevented  by  takinir 
care  to  divide  the  loose  muscles  first,  and  after 
their  complete  retraction,  uiiresistod  liy  any  band 
or  tourniquet,  by  observing  to  divide  with  a  bis- 
tom-y  the  muscles  which  adhere  to  the  bone.  By 
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this  method,  the  bone  may  be  sawn  considerably 
iiigher  tban  it  could  be  if  no  attention  were  paid 
to  beginning  with  the  division  of  the  loose  muscles, 
and  concluding  with  that  of  others  attached  to  the 
bone.  M.  Louis  argues,  that  the  protrusion  of  the 
bones  will  never  take  place,  so  long  as  they  are 
immediately  encompassed  with  the  fleshy  substance 
of  the  muscles :  this  proposition  is  incontestable. 
But,  with  regard  to  another  assertion,  that  whether 
the  skin  saved  by  the  operation  be  long  or  short 
is  a  circumstance  that  has  no  influence  in  prevent- 
ing or  promoting  the  protrusion,  I  believe  that  this 
part  of  his  statement  is  less  correct.  (See  Mem. 
stir  la  Saillie  de  VOs  apras  V Ampiilaiion,  in  Mem. 
do  I'Acad.  de  Chirurgie,  torn.  v.  p.  273,  edit,  in 
12mo.) 

As  Mr.  Guthrie  has  observed,  a  protrusion  of 
the  bone,  after  sloughing  of  the  stump  or  other 
accidental  circumstances,  will  sometimes  happen, 
without  any  fault  on  the  part  of  the  operator;  but 
he  thinks  it  may  almost  always  be  prevented  by 
attention  to  the  following  rules  :  —  1.  To  leave  the 
integuments  attached  to  the  muscles,  instead  of 
turning  them  back.  2.  When  the  muscles  are  cut 
through  in  a  slanting  direction,  upwards  and  in- 
wards, or  even  directly  downwards,  to  separate  them 
from  the  bone,  so  that  it  may  appear  at  the  bottom 
of  the  cone  as  a  depressed  point.  3.  To  cut  the 
bone  short,  and  to  keep  the  limb  constantly  ban- 
daged from  the  trunk  during  the  cure,  so  as  to 
prevent  the  retraction  of  the  muscles.  If  a  sur- 
geon find,  directly  after  the  operation,  that  the 
bone  cannot  be  well  covered,  he  should  imme- 
diately saw  off  as  much  more  of  it  as  will  reduce 
it  to  its  proper  length.  The  error  may  be  remedied 
at  this  moment  with  very  little  inconvenience,  in 
comparison  with  what  must  afterwards  be  encoun- 
tered if  the  opportunity  be  neglected.  {On  Gun- 
sliot  Wounds,  p.  109.)  This  last  piece  of  advice 
perfectly  agrees  with  the  view  which  I  entertain  of 
the  subject. 

When  the  end  of  the  bone  protrudes,  it  of 
course  hinders  cicatrisation,  and  becomes  itself 
affected  with  necrosis.  By  the  process  of  exfolia- 
tion, the  dead  portion  of  bone  is  sometimes  thrown 
off,  and  a  cure  follows.  But,  in  general,  this  de- 
sirable change  is  extremely  tedious,  and  the  result 
uncertain  ;  because  it  frequently  happens,  that, 
after  the  piece  of  bone  has  separated,  the  rest  yet 
projects  too  much,  and  the  stump  still  continues 
too  conical  to  heal  firmly  enough  to  be  capable  of 
bearing  the  necessary  pressure.  When,  however, 
the  end  of  the  bone  forms  only  a  slight  projection, 
and  the  stump  is  not  too  conical,  it  is  always  best 
to  leave  nature  to  throw  off  the  redundant  exfolia- 
ting portion.  In  the  opposite  circumstances,  the 
removal  of  all  such  parts  of  it  as  cannot  be  covered 
by  the  integuments  is  the  best  practice,  and,  if 
well  executed,  will  effect  a  cure. 

The  second  operation  is  exceedingly  unpleasant 
to  the  surgeon,  because  patients  are  apt  to  suspect, 
and  not  without  reason,  that  the  first  was  not  pro- 
perl}'  managed.  Let  me  therefore  repeat,  that  tlio 
surest  way  of  avoiding  tlie  evil  is  to  cut  the  deep 
muscles  rather  higher  than  the  superficial  ones,  as 
inculcated  by  M.  Louis,  by  wliich  means  the  bone 
will  certainly  lie  within  the  level  of  the  surface  of 
the  divided  flesh.  If  the  soft  parts  are  found  to  be 
deficient,  let  another  piece  of  the  bone  be  exposed 
and  sawn  off  at  once,  before  the  patient  is  removed 
from  the  operation  table. 


[Sometimes,  although  a  sufficiency  of  covering 
may  have  been  left  in  the  first  instance,  a  portion 
of  bone  will  become  necrosed,  in  consequence  pro- 
bably of  the  mechanical  injury  it  has  suffered, 
together  with  its  periosteum  and  medullary  mem- 
brane, from  the  application  of  the  saw.  In  such  a 
case,  notwithstanding  the  end  of  the  bone  may  have 
been  well  covered  at  first,  it  will  often  ultimately 
protrude,  in  consequence  of  the  gradual  retraction 
of  the  soft  parts  during  the  long  delay  in  the  heal- 
ing process,  which  is  the  necessary  result  of  the 
presence  of  the  dead  piece  of  bone.  In  a  case  of 
this  kind,  where  we  may  infer  the  protrusion  to  be 
the  consequence  of  the  necrosis,  rather  than  the 
necrosis  of  the  protrusion,  it  will  obviously  be 
better  to  leave  the  separation  to  the  efforts  of 
nature. 

Mr.  Syme  believes  that  it  is  not  the  local  injury 
which  is  alone  concerned  in  causing  death  of  the 
bone  after  amputation,  but  that  inflammation  of  the 
medullary  membrane  may  cooperate,  if  it  does  not 
sometimes  act  exclusive!)',  in  its  production.  The 
most  conclusive  evidence  in  support  of  this  opinion, 
he  remarks,  is  presented  by  those  conical-shaped 
exfoliations,  extending  up  the  interior  of  the  bone, 
sometimes  to  the  length  of  several  inches,  which  are 
occasionally  extracted  from  stumps.  Mr.  Syme 
has  one  in  his  possession,  extracted  from  the 
humerus,  which  is  five  inches  in  length.  He  be- 
lieves further  "  that  if  the  medullary  membrane  be 
liable  to  inflammation,  suppuration  of  its  texture 
and  inflammation  of  the  veins  cannot  fail  to  be  the 
frequent  consequence,  especially  in  hospitals  where, 
notwithstanding  every  precaution,  certain  descrip- 
tions of  injuries  will  always  be  apt  to  excite  phle- 
bitis and  other  forms  of  spreading  inflammation. 
But  when  the  bone  is  divided  through  the  con- 
dyles "  (he  is  speaking  of  amputation  just  above 
the  knee  joint)  "  nothiug  more  than  the  epiphy- 
sis being  concerned,  the  medullary  membrane  is 
not  at  all  disturbed,  while  the  cancellated  texture 
is  not  liable  to  exfoliate,  either  from  its  proneness 
to  die  from  injury,  or  through  inflammation  of  any 
otlier  texture."  (See  Ed.  Monlhly  Journal,  Mnj', 
1845,  p.  ,537.)  So  impressed  was  Mr.  Syme  with 
these  opinions,  that  he  thought  it  preferable  in  all 
cases  to  amputate  through  the  cancellated  extre- 
mities of  bones,  and  he  believed  it  to  be  an  error  to 
divide  the  thigh  bone  through  its  shaft  instead  of 
through  the  condyles  or  trochanters. 

These  views  may  be  correct  so  far  as  regards 
necrosis  of  the  bone,  which  is  probably  less  likely 
to  occur  in  the  cancellated  texture  on  account  of 
its  greater  vascularity;  but  with  respect  to  the  risk 
of  plilebitis  being  lessened  by  amputating  in  the 
immediate  neighbourhood  of  a  joint,  this  must  be 
extremely  problematical;  on  the  contrary,  we  should 
expect  that  the  danger  would  be  increased,  on 
account  of  the  large  number  of  veins  always  dis- 
tributed within  the  articular  extremities  of  the 
bones;  and,  moreover,  if  injury  to  the  medullary 
membrane  has  anything  to  do  witl\  the  production 
of  phlebitis,  the  risk  must  also  be  greater  from  this 
cause  in  the  cancellated  texture,  since  every  coll  is 
lined  by  a  membrane  continuous,  and  in  every  re- 
spect identical,  with  the  medullary  membrane  of  the 
shaft. 

It  is  necessary,  however,  to  state  that  Mr.  Syme, 
having  become  dissatisfied  with  the  results  of  his 
amputations  through  the  condyles  of  the  femur, 
lias  fcinco  censed  to  perform  this  operation  or 
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t  >  resort  to  amputation  through  the  trochanters  as 
u  place  of  election;  having  satisfied  hiuisell 
"  that  the  operation  by  circular  incision,  if  per- 
formed with  due  care,  on  proper  principles,  may 
be  employed  in  the  lower  third  of  the  thigh  safely 
and  advantageously."  {Ed.  MoiUMy  Journal,  Nov. 
1846,  p.  225.) 

Dr.  Markoe  does  not  agree  with  Mr.  Syrae,  in 
attributing  the  formation  of  the  tubular  sequestra 
above  alluded  to,  to  inflammation  of  the  medullary 
membrane,  though  he  admits  this  as  a  possible  ex- 
planation. He  regards  them  "as  produced  by  the 
severing  of  the  nutritious  artery  of  the  bone, 
either  by  the  saw,  while  it  is  passing  tlirough  its 
bony  canal,  or  by  the  catlin  before  it  has  reached 
the  nutritious  foramen.  The  supply  of  blood," 
he  observes,  "  thus  cut  off  from  the  medullary 
membrane,  can  only  be  restored  by  the  ajiasto- 
mosis  which  it  has  with  the  vessels  of  the  spongj' 
portion  above.  These  vessels,  however,  are  con- 
tained in  unyielding  canals,  and  the  necessary 
increase  in  their  calibre  can  take  place  but  slowly; 
in  the  meantime  therefore,  the  small  vessels  which 
the  medullary  membrane  sends  into  the  bone  are 
not  properly  filled,  and  the  death  of  the  bone  is 
produced  up  to  the  points  where  the  anastomotic 
supply  is  sufficient  to  save  it."  (See  TV.  Y.  Jouni, 
of  Med.  vol.  xvi.  1856,  p.  41.) 

These  observations  are  made  by  Dr.  Markoe  with 
reference  to  the  thigh  bone,  where,  it  will  be  re- 
membered, the  dii'ection  of  the  canal  for  the 
nutritious  artery  is  invariably  from  below  upwards, 
but  tlie  explanatioa  loses  much  of  its  value  when 
■we  consider  that  these  sequestra  form  also  in  the 
humerus,  in  which  bone  the  nutritious  artery  has, 
with  equal  constancy,  an  exactly  opposite  direction.] 

Spasms  op  the  Stump 
Constitute  another  afflicting  occurrence,,  as  they 
put  the  patient  to  the  greatest  agony,  tend  to  cause 
a  protnision  of  the  bone,  or  sugar-loaf  stump,  and 
in  some  cases  extend  to  the  whole  body,  and  ulti- 
mately prove  fatal.  But  this  unfortunate  affection, 
which  was  rather  frequent  after  amputations  per- 
formed in  the  ancient  manner,  is  infinitely  less  so, 
after  the  modern  improved  plans  of  operating,  tying, 
the  vessels,  and  dressing  the  wound.  When,  how- 
ever, it  does  occur,  the  stump  must  be  kept  from 
starting,  by  binding  it  down  with  a  broad  band, 
placed  across  it  a  little  way  above  the  wound. 
The  flesh  is  to  be  properly  supported  with  a  ban- 
dage applied  from  above  downwards,  and  opiates 
should  be  liberally  exhibited. 

Op  Neuromata  after  Amputation. 

Sometimes  amputation  has  been  found  necessary 
a  second  time,  in  consequence  of  a  morbid  pro- 
tuberance of  the  nerves  of  the  stump,  —  a  change 
noticed  by  Molinelli,  Morgagni,  Lower,  Arne- 
mann,  and  Prochaska,  and  always  attended  with 
excruciatiTig  paiu  and  great  irritability  of  the  part, 
and  sometimes  with  retraction  of  the  skin  and 
protrusion  of  the  bone.  According  to  Mr.  Liston, 
neuromata  are  more  frequent  after  amputation  of 
the  arm  and  forearm  than  other  amputations.  The 
disease  seems  to  him  however,  to  be  less  common 
than  formerly,  which  he  refers  partly  to  flap 
amputations  having  been  more  extensively  adopted, 
and  partly  to  the  method  of  tying  arteries,  sn  as  to 
include  nothing  else  in  the  ligature.  In  the  forearm 
I  have  never  seen  a  neuroma  follow  amputation, 


and  yet  almost  all  the  operations  were  circular.  Sic 

Astley  Cooper,  in  his  Lectures,  relates  one  instance 
of  such  a  stump  high  up  the  arm,  wliere,  upon  ex- 
amination of  the  part  near  the  axilla,  a  tumor  was 
felt,,  which,  when  touched,  made  the  patient  jump 
as  if  he  had  been  electrified.  In  this  case,  as  the 
bone  protruded,  amputation  at  the  shoulder  was 
performed.  In  another  example,  where  a  leg-stump 
was  in  a  painful  irritable  state  from  a  similar  cause. 
Sir  Astley  Cooper  effectually  relieved  the  patient 
by  removing  the  diseased  end  of  the  posterior 
tibial  nerve.  This  plan  should  always  be  preferred 
to  amputation,  when  it  presents  any  chance  of  being 
efficient.  In  a  thiid  instance,  amputation  was  re- 
peated at  the  patient's  desire,  and  the  nerves  were 
found  enlarged,  forming  a  ganglion  which  partly 
rested  upon  the  extremity  of  the  bone.  Such  a 
degree  of  irritation  had  been  produced  by  it,  tliat 
no  part  of  the  stump  could  be  touched  without  ex- 
citing a  kind,  of  electric  shock.  In  a  case  that 
occurred  in  the  Middlesex  Hospital,  amputation  of 
the  thigh  was  performed  a  second  time,  in  conse- 
quence of  the  first  stump  being  thus  diseased.  A 
complete  ganglion,  or  plexus  of  nerves,  was 'found 
closely  adhering  to  the  removed  portion  of  bone, 
having  almost  the  appearance  of  cartilage.  The  os 
femoris  was  of  an  nnusally  small  size,  but  the  linca 
aspera  larger  than  natural.  (See  Lancel,  vol.  i.  p. 
1)5;  vol.  iii.  p.  192.)  In  the  same  hospital,  Mr. 
Mayo  also  amputated  at  the  hip,  on  account  of  the 
extreme  sufferings  caused  b}-  a  diseased  state  of  the 
nerves  of  a  thigh  stump.  (See  Neuroma.)  For 
some  observations  on  the  changes  which  occur  in 
stumps  after  cicatrization,  see  Stumps. 

The  follovfing  works  may  be  consulted  for  inform- 
ation on  diseases  of  tlie  bones  of  Stumps  :  Bonn, 
Thesaui-us  Ossium  Morborum,  Amst.  1788;  Weid- 
mann,  De  Necrosi  Ossium,  Francof.  1798 ;  Macdonald, 
De  Necrosi  ac  t'allo,  Edinb.  1799  ;  the  above  men- 
tioned Essays  of  M.  Louis;  Leveille,  Sur  les  Mai.  des 
Os  aprfes  1' Amputation,  M^m  de  la  Soci^te  d'Emula- 
tion,  t.  i.  p.  148  ;  Van  Hoorn,  De  iis,  quae  in  partibus 
menibri,  praesertim  osseis,  amputatione  vulneratis, 
notanda  sunt,  Lusd.  1803;  Ronx,  De  la  Resection  des 
Os  Malades,  Paris,  1812  ;  M^m  de  Physiologie,  &c. 
par  Scarpa,  et  LcvtilU,  Paris,  1804  ;  B.  Phillips  on 
Inflammation  of  tlie  Medullary  Membrane  after  Am- 
rutation,  Lond.  Med.  Gaz.  1833-34;  G.  Langstaff  on 
the  Healthy  and  Morl)id  Conditions  of  Stumps,  in 
Med.  Chir.  Trans,  vol.  -xvi. ;  Crookes  on  a  Neuralgic 
Affection  of  Stumps,  Lond.  Med.  Gaz.  325. 

OF  PARTICULAR  AMPUTATIONS. 
UPPER  EXTREMITY. 

Amputation  of  the  Fingers. 
Amputation  of  the  fingers,  or  parts  of  them,  is 
performed  with  one,  or  with  two  flaps,  or  with  a 
circular  or  an  oval  incision,  and  is  frequently  re- 
quired, either  primarily  or  secondarily,  on  account 
of  various  accidents  and  diseases,  as  comminuted 
fracture,  onychia  maligna,  necrosis,  &c.  The  opera- 
tion is  most  conveniently  performed  in  the  articu- 
lations, though  exceptions  sometimes  occur  in  which 
it  maybe  done  elsewhere,  and  the  phalanx  divided 
with  the  cutting  pliers.  Thus  it  occasionally  hap- 
pens that  either  the  distal  or  the  middle  pliahuix 
is  torn  off,  and  the  end  of  the  proximate  phalanx 
exposed:  here  it  will  often  sulHco  to  take  awriy 
the  denuded  portion  of  it  with  the  cutting  jilicrs, 
and  save  a  proper  flap  for  covering  the  end  of  tluj 
remaining  part.  It  is  sometinu's  desirable  to  save 
as  much  as  possible  of  the  proximal  phalanx,  when 
amputation  is  rendered  necessary  by  disease  of  the 
middle  articulation,  or  of  the  distal  extremity  of 
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the  bone.  In  such  cases,  after  saving  the  requisite 
skin  in  the  same  way  as  recommended  below  for 
amputation  in  the  articulations,  the  bone  is  divided 
either  with  a  small  saw  or  the  cutting  pliers. 

Amjmtation  of  the  Distal  and  Middle  Pha- 
langes. — The  phalangeal  articulations  are  but  loosely 
supported  in  front  by  the  anterior  ligament,  and 
beliind  by  the  extensor  tendon  :  at  the  sides,  how- 
ever, they  are  much  more  closely  held  together  by 
the  lateral  ligaments.  Consequently,  it  is  these 
■which  must  be  divided  in  order  to  open  the  joint 
freely.  The  line  of  the  articular  internal  is  nearly 
transverse.  Between  the  first  and  second  pha- 
lanx, it  is  on  a  level  with  the  palmar  cutaneous 
furrow;  but,  in  the  articulation  of  the  second  with 
the  third  phalanx,  it  is  from  half  a  line  to  a  line 
below  the  palmar  furrow.  (See  J.  F.  Malgaigne, 
Manuel,  Sfc.  p.  275.)  In  either  of  these  joints 
the  operation  may  be  done,  either  with  a  single 
flap,  taken  from  the  palmar  surface  of  the  finger, 
or  with  two  flaps,  one  formed  from  the  palmar,  and 
the  other  from  the  dorsal  surface  of  the  finger. 

Amputation  by  the  single  palmar  flap  is  per- 
formed, according  to  Lisfranc,  in  the  following 
manner.  The  surgeon,  taking  hold  of  the  finger 
and  placing  it  in  the  bent  position,  makes  a  semi- 
circular incision  across  the  joint  on  the  dorsal  sur- 
face, half  a  line  in  front  of  the  angle  produced  by 
flexion,  cutting  through  the  skin  and  opening  the 
capsule  by  the  same  stroke  ;  he  then  proceeds  to 
divide  the  lateral  ligaments,  one  alter  the  other; 
and  the  knife  being  conveyed  through  the  articu- 
lation, the  operation  is  completed  by  the  formation 
of  the  palmar  flap,  which  is  to  be  long  enough  to 
cover  the  entire  surface  of  the  stump. 

Another  method,  also  ascribed  to  Lisfranc,  consists 
in  attacking  the  joint  on  its  palmar  side.  All  the 
fingers,  except  that  which  is  about  to  be  amputated, 
are  bent  and  held  out  of  the  way  by  an  assistant. 
The  point  of  a  narrow  straight  bistoury  is  intro- 
duced from  half  a  line  to  a  line  beyond  the  palmar 
cutaneous  wrinkle,  if  we  are  amputating  the  distal 
phalanx,  and  exactly  at  the  base  of  this  wrinkle  if 
we  are  removing  the  middle  phalanx.  The  knife 
is  to  pass  through  the  finger  from  one  side  to  the 
other,  and  close  to  the  anterior  surface  of  the  bone, 
along  which  it  should  be  carried  to  the  extent 
of  rather  more  than  half  an  inch,  and  then 
brought  out,  so  as  to  complete  a  semilunar  flap. 
The  knife  is  then  carried  again  to  the  base  of  the 
flap  to  divide  the  anterior  ligament.  In  this  opera- 
tion the  lateral  ligaments  scai-cely  require  a  sepa- 
rate division,  for  the  same  stroke  of  the  knife 
which  cuts  the  anterior  ligament  usually  cuts  them 
also,  making  room  for  the  knife  to  pass  through 
the  articulation,  and  to  divide  the  textures  on 
the  dorsal  aspect,  without  forming  any  posterior 
flap.  By  this  method,  a  more  regular  and  better 
nourished  flap  is  produced,  and  the  operation  is 
more  sure  of  being  effected  with  precision ;  but  the 
extensor  tendon  is  apt  to  remain  too  long,  in  which 
event  its  projecting  end  should  be  cut  off  with 
scissors.    {Malgaigne,  Mid.  Opcr.  ed.  5,  p.  277.) 

[7/  tivo  flaps  are  to  be  made,  that  from  the  pal- 
mar surface  may  be  cut  by  transfixion,  in  the 
manner  described  in  the  last  operation,  only  it 
may,  of  course,  be  considerably  shorter  than  is 
there  recommended  ;  while  that  on  the  dorsum  will 
be  more  conveniently  made,  not  by  transfixion,  but 
by  incision  from  without  inwards,  a  few  touches 
with  the  point  of  the  knife  enabling  the  surgeon 


it  upwards  to  the  level  of  the  joint. 
Both  flaps  should  be  made  before  opening  the 
articulation.] 

The  cireular  method  of  aniputating  a  finger  is 
the  oldest.  The  finger  is  put  in  an  extended  pos- 
ture; a  circular  incision  is  made  three  or  four 
lines  beyond  the  articular  interspace,  the  situation 
of  which  is  denoted  by  the  position  of  the  palmar 
cutaneous  furrow.  The  skin  is  dissected  up  as  far 
as  necessary,  and  the  joint  opened  either  in  front 
or  behind,  as  in  the  flap  operation  already  de- 
scribed. Or,  if  the  disease  or  injury  will  admit  of 
it,  the  integuments  may  be  drawn  up  before  the 
circular  cut  is  made,  and  thus  little  or  no  dissection 
of  them  from  the  subjacent  parts  will  be  necessarj'. 

[A  single  flap  from  the  dorsal  surface  may  be 
thus  formed.  A  semilunar  incision  should  be  made 
so  as  to  furm  a  flap  about  three  quarters  of  an  inch 
in  length,  the  angles  of  which  should  be  placed  on 
each  side  of  the  articulation  opposite  to  the  com- 
mencement of  the  palmar  furrow.  This  flap  is  to 
be  dissected  up  to  the  joint,  which  is  next  opened 
from  its  dorsal  surface  by  division  of  the  lateral 
ligaments  and  extensor  tendon.  The  operation  is 
completed  by  causing  the  knife  to  cut  its  way  out 
straight  through  the  remaining  tissues,  situated  on 
the  palmar  surface.  This  latter  operation  is  only 
applicable  to  the  articulation  between  the  first  and 
second  phalan-x.  In  the  joint  between  the  second 
and  third,  the  proximity  of  the  nail  will  prevent  a 
flap  being  formed  of  sufficient  size. 

In  general,  after  amputation  of  the  distal  and 
middle  phalanges,  no  ligature  is  required;  the 
bleeding  ceases  as  soon  as  the  wound  is  brought 
together,  which  should  be  effected  by  means  of  one 
or  two  sutures  and  narrow  strips  of  adhesive  plaster. 

The  operation  by  the  single  palmar  flap,  or  by 
flaps  cut  partly  from  the  palmar  and  partly  from 
the  dorsal  surface,  are  those  most  commonly  re- 
commended and  practised.  The  circular  incision 
has  fallen  almost  entirely  into  disuse.  The  single 
flap  from  the  dorsal  surface  is  unnoticed  by  many 
writers;  it  has  been  mentioned,  however,  by  Lis- 
franc, Delpech,  Velpeau  and  others,  and  more 
recently  by  Mr.  Skey.  (O^j.  Surg.  p.  349.)  It  is 
applicable  to  those  cases  where  the  palmar  surface 
of  the  finger  has  been  injured,  but  it  possesses 
also  the  advantage  that  the  flap  is  composed  of  the 
skin  of  the  knuckle,  which  falls  conveniently,  of  its 
own  accord,  over  the  end  of  the  phalanx  ;  and  that 
the  position  of  the  cicatrix  renders  the  loss  of  the 
finger  less  evident  than  when  the  flap  has  been 
cut  from  the  palmar  side.  What  is  gained  in  ap- 
pearance, however,  is,  perhaps,  lost  in  utility  ;  for 
the  cicatrix  though  more  out  of  sight,  is  more  ex- 
posed to  pressure  from  substances  held  in  the  hand.] 

Amputation  at  the  Metac.viipo-phalangeal 
Articulations. 
Each  of  these  joints  is  of  the  enarthrodial  kind, 
and  furnished  only  with  loose  ligaments.  The 
articular  prominence,  seen  when  the  phalanx  is 
bent,  is  formed  by  the  head  of  the  metacarpal  bone. 
The  joint  is  from  three  quarters  of  an  inch  to  an 
inch  above  the  digital  commissure.  The  operation 
may  be  performed  by  lateral  flaps,  or  by  an  oval 

incision.  „,   ,     ,  ,  • 

1st  Method,  bv  Lateral  F/a;w.  — The  hand  benig 
placed  in  the  prone  position,  and  the  other  fingers 
held  apart  from  the  one  about  to  be  removed,  the 
phalanx  is  to  bo  bent,  as  Lisfranc  directs,  to  an 
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angle  of  45°,  and  an  incision  begun  over  the  head 
of  tlie  metacarpal  bone,  about  a  quarter  of  an  inch 
behind  tlie  articulation,  and  extended  oblique!}' 
down  the  side  of  the  finger,  as  far  as  the  digital 
commissure,  care  being  taken  to  divide  as  com- 
pletely as  possible  the  extensor  tendon.  The  in- 
cision is  then  carried  round  to  the  palmar  surface  and 
continued  backward,  so  as  to  terminate  opposite  the 
articulation,  thus  completing  the  first  flap,  which  is 
to  be  reflected.  The  knife  is  now  pushed  into  the 
exposed  side  of  the  articulation,  the  ligaments  cut, 
and  the  operation  finished  by  the  formation  of  the 
opposite  flap,  which  is  cut  from  within  outwards 
and  ends  like  the  first  at  the  digital  commissure. 

When  this  operation  is  done  on  the  index  finger, 
the  outer  flap  should  be  the  larger;  when  on  the 
little  finger,  the  inner  flap  should  have  the  greater 
size.    (Malffaigne,  Manuel,  c^-c.  ed.  5,  p.  279.) 

The  following  is  Mr.  Liston's  description  of  this 
method:  —  The  operator  seats  himself  before  the 
patient;  grasps  the  finger  so  as  to  manage  its  move- 
ments with  the  left  hand;  and  holding  the  knife 
perpendicularly,  with  its  point  upwards,  lays  it 
over  the  knuckle,  and  carries  it  obliquely  upwards, 
so  as  to  open  that  side  of  the  articulation.  He 
then  pushes  the  finger  towards  the  opposite  side, 
and  with  the  point  of  the  knife  completes  the 
loosening  of  the  articulation,  which  should  never 
be  done  with  the  bhide,  as  it  would  cross-cut  and 
mangle  the  skin.    After  the  separation  of  the  base 
of  the  phalanx  with  the  point,  the  blade  is  passed 
behind;  and,  being  carried  downwards  and  out- 
wards, it  forms  a  flap  similar  to  the  first.  They 
1  are  retained  in  contact  by  bringing  the  neighboiir- 
:  mg  fingers  towards  one  another.    In  general,  this 
■  will  also  stop  the  bleeding,  but  sometimes  one  or 
1  both  digital  arteries  will  require  ligature.  (See 
.  Liston^s  Elements,  part  iii.  p.  375.) 

[It  will  be  found  preferable  to  make  both  these 
flaps  by  incision  from  without  inwards,  and  to 
complete  both  before  opening  the  joint;  in  this  way 
it  is  easier  to  make  them  correspond  accurately  than 
by  the  former  methods.] 

2nd  Method,  by  Oval  Incision.  —  The  incision 
commences  in  the  same  way  as  in  the  first  opera- 
tion, and  like  it  passes  obliquely  downwards  as  far 
.  as  the  digital  commissure;  but  now,  instead  of 
being  continued  backward  into  the  palm,  it  is 
i  carried  transversely  across  the  under  surface  of  the 
:  finger,  following   ex.-ictly  the  cutaneous  fissure 
'  which  separates  the  finger  from  the  hand.    It  is 
•  now  made  to  pass  obliquely  upwards  again  on  the 
opposite  side  of  the  finger,  to  join  the  original 
incision  a  little  in  front  of  the  point  where  it  com- 
menced.   The  skin  is  held  aside  by  an  assistant, 
while  the  surgeon  opens  the  joint  on  its  dorsal 
surface,  and  then  divides  the  lateral  and  afterwards 
the  anterior  ligaments  to  complete  the  disarticula- 
tion.    This  operation  is  not  effected   quite  so 
rapidly  as  the  former,  but  the  wound  made  is  a 
little  less  extensive,  and  does  not  encroach  at  all 
upon  the  palmar  surface  of  the  hand. 

Diipuytren  found  that,  when  the  ring  or  middle 
finger  had  been  removed,  without  taking  away  the 
head  of  the  corresponding  metacarpal  bone,  the  ad- 
;  joining  fingers  remained  widely  separated  at  their 
1  base,  but  obliquely  approximated  to  one  another  at 
I  their  extremities,  so  as  to  produce  a  considerable  de- 
I  formity,  and  an  imperfection  in  their  functions;  he 
1  used,  therefore,  not  to  be  content  with  amfiutating 
1  the  phalanges,  but  made  it  a  rule  to  apply  n  re- 


m 

tractor,  and  saw  oft'  the  head  of  the  metacarpal 
bone.    (See  Lrqms  Orales,  <5'C.  t.  iv.  p.  309.) 
Sir  Astley  Cooper  has  advocated  the  same  practice, 
which  is  most  readily  accomplished  with  a  pair 
of  cutting  pliers.    Mr.  Fergusson  also  strongly 
recommends  the  removal  of  about  an  inch  of  the 
metacarpal  bone,  as  greatly  lessening  the  deformity 
and  not  tending  materially  to  diminish  the  strength 
of  the  hand.    He  advocates  the  extension  of  the 
same  principle  to  the  fore  and  little  fingers.    ( See 
Practical  Surgery,  p.  216.)    The  portion  of  the 
metacarpal  bone  may  either  be  removed  together 
with  the  phalanges,  or  separately  after  these  have 
been  taken  away,  at  the  choice  of  the  operator. 
The  extension  of  disease  to  one  of  the  me- 
tacarpo-phalangeal  articulations  may  also  be  an- 
other reason  for  taking  away  more  or  less  of  the 
metacarpal  bone  along  with  the  finger.    If  merely 
the  distal  end  of  the  bone  is  affected,  either  of  the 
above  mentioned  plans  of  operation  will  suffice, 
only  the  incisions  should  commence  a  little  further 
back  than  is  there  laid  down.    And  even  when  a 
considerable  portiou  of  the  metacarpal  bone  is  to  be 
taken  away,  an  extension  of  the  incision  backwards 
on  the  dorsal  surface  will  be  found  sufficient  with- 
out interfering  further  with  the  palm  of  the  hand. 
"  With  this  view  the  knife  is  entered  over  the 
dorsal  centre  of  the  bone,  above  the  diseased  part, 
and  carried  straight  downwards  till  near  the  ar- 
ticulation, when  it  is  made  to  diverge  for  the 
formation  of  lateral  flaps.    The  integuments  in  the 
track  of  the  wound  are  then  dissected  backwards, 
so  as  to  expose  the  bone  completely,  and  the  bis- 
toury is  passed  round  it  throughout  its  whole 
extent,  the  edge  being  kept  close  to  it.    Then  the 
bone  is  clipped  at  the  proper  point  by  the  cutting 
pliers;  or  the  section  of  the  bone  may  be  performed 
before  the  separation  of  the  soft  parts  from  its  under 
surface,  as  by  raising  the  cut  end  this  part  of 
the  operation  may  be  facilitated."    (See  Listo7i's 
Elements,  part  iii.  p.  377.) 

[  Two,  three,  or,  perhaps,  all  four  fingers  may  re- 
quire removal  at  their  metacarpal  ariiciikitions.  — 
When  all  four  are  to  be  taken  away,  a  transverse 
incision,  slightly  convex  forwards,  should  be  made 
completely  across  the  dorsum  of  the  hand,  from  one 
end  to  the  other,  a  quarter  of  an  inch  in  front  of 
the  metacarpo-phalangeal  joints.  Disarticulation  of 
these  joints,  one  after  the  other,  is  now  to  be  ef- 
fected, when  the  knife  may  be  made  to  cut  a  flap 
from  the  palm,  which  should  extend  forwards  quite 
to  the  digital  commissure.  Care  must  be  taken 
to  leave  the  flap  as  large  as  possible  at  each  side, 
otherwise  there  will  not  be  sufficient  covering  for 
the  heads  of  the  second  and  fifth  metacarpal  b(mes. 
The  elliptical  incision,  recommended  by  M.  Sou- 
part,  seems  well  adapted  to  obviate  the  inconveni- 
ence just  alluded  to.  He  makes  the  dorsal  incision 
convex  upwards,  its  middle  part  reaching  as  high 
as  the  level  of  the  articulations  to  be  opened,  and 
its  extremities  terminating  at  each  side,  at  the  com- 
mencement of  the  digito-palniar  furrow.  The  hand 
being  supinated,  he  makes  a  palmnr  incision,  which 
follows  exactly  the  digito-palmar  fold,  and  joins  the 
extremities  of  the  one  first  made.  The  palmar  flap 
is  then  dissected  up,  and  the  flexor  tendons  divided 
after  which,  the  hand  being  again  placed  in  the 
prone  position,  the  extensor  tendons  ami  lateral 
ligaments  may  be  cut  through,  one  after  the  other, 
and  the  joints  disarticulated.  (Sec  Malgaiinic,  op. 
cit.  p.  2(!1,)]  ^  ^    ;  r . 

o  2 


AMPUTATION. 


[Amputation  of  -the  Phalanges  of  the  i 
Thumb.  ] 

[Amputation  of  the  last  phalanx  vvill  not  need  a 
special  description. 

In  amputation  of  both  phalanges  f rom  the  meta- 
carpal hone,  it  should  be  remcmbereil  that  here  the 
head  of  the  metacarpal  bone  is  of  a  somewhat 
square  shape,  and  broader  than  in  the  fingers.  It 
■will  require,  therefore,  a  larger  covering  to  be  left  for 
it.  This  amputation  may  be  done  by  lateral  flaps, 
or  by  the  oval  incision,  as  in  the  fingers  ;  but,  per- 
haps, the  best  operation  is  that  by  an  elliptical  in- 
cision, as  recommended  by  M.  Malgaigne.  He 
makes  a  dorsal  incision  convex  wpwards,  the  middle 
part  of  which  passes  a  little  above  the  level  of  the 
articular  interspace,  while  its  extremities  terminate 
at  each  side  at  the  commencement  of  the  palmar 
cutaneous  fold.  The  thumb  being  now  forcibly 
extended,  he  makes  on  the  palmar  aspect  a  second 
incision  convex  dotvnwards,  which,  joining  at  each 
side  the  extremities  of  the  first,  descends  by  its 
middle  part  as  low  as  midway  between  the  cuta- 
neous fold,  above  referred  to,  and  the  fold  which 
corresponds  to  the  interphalangeal  articulation. 
(Op.  cit.  p.  282.)  The  result  is  a  palmar  flap  which, 
when  it  is  applied  over  the  end  of  the  bone,  has  a 
convex  edge,  corresponding  exactly  with  the  con- 
cavity of  the  dorsal  portion  of  the  incision.  M. 
Malgaigne  prefers  this  mode  of  proceeding  because 
it  leaves  the  cicatrix  well  out  of  the  way  of  injury 
from  hard  substances  held  in  the  hand.  He  re- 
moves at  the  same  time  tiie  two  sesamoid  bones  ; 
but  the  reason  for  so  doing,  unless  they  happen  to 
be  implicated  in  the  disease  or  injury  which  neces- 
sitates the  operation,  is  not  sufficiently  apparent. 
If  the  anterior  extremity  of  the  metacarpal  bone 
were  diseased  or  injured,  it  might  be  removed  with 
the  cutting  pliers;  but  if  sound,  it  should  always 
be  allowed  to  remain.] 

Amputation  of  the  Thumb  at  the  Articu- 
lation  BETWEEN  the   METACARPAL  BoNE 

AND  THE  Os  Trapezium. 

The  metacarpal  bone  is  almost  subcutaneous  at 
its  posterior  and  external  aspect,  but  covered  by  a 
thick  mass  of  muscle  on  the  side  towards  the  palm. 
The  articulation  will  be  found  about  an  inch  below 
the  styloid  process  of  the  radius  ;  its  direction 
is  oblique,  corresponding  to  a  line,  which,  if  carried 
far  enough,  would  cross  the  root  of  the  little  finger. 
It  has  a  loose  capsule,  which  may  be  opened  with 
great  facility  from  its  posterior  and  external  surface. 
Upon  this  surface  lie  the  tendons  of  the  two  first 
extensors  of  the  thumb.  The  radial  artery  runs 
over  its  ulnar  side  on  its  way  to  the  palm  to  form 
the  deep  palmar  arch.  The  place  of  the  joint  i.s 
readily  determined  by  passing  the  finger  along  the 
dorsal  aspect  or  the  sides  of  the  metacarpal  bone, 
from  before  backwards,  for  it  is  situated  immedi- 
ately behind  the  first  bony  tubercle.  (See  Felpeau, 
op.  cit.  p.  390.) 

1st  Method,  by  External  Flap.  —  While  the 
thumb  is  held  in  the  position  of  abduction,  the 
knife  is  applied  to  the  middle  of  the  commissure; 
an  incision  is  made  at  once  down  to  the  carpus,  di- 
viding all  the  soft  parts  between  the  metacarpal 
bones  of  the  thumb  and  forefinger,  and  terminating 
against  the  ulnar  side  of  the  articulation.  This  is 
to  be  opened  by  cutting  outwards,  the  fibrous  tex- 
tures being  divided  ratlier  with  the  point  than  with 


the  blade,  so  as  not  to  mangle  the  skin;  the  thumb 
may  now  be  dislocated,  and  a  flap  formed  from  be- 
hind forwards,  by  carrying  the  knife  close  to  the 
outer  side  of  the  bone  as  far  as  a  few  lines  beyond 
the  metacarpo-phalangeal  joint.  If  the  radial  ar- 
tery has  been  wounded,  it  will  require  a  ligjiture; 
but  if  not,  bringing  the  flap  accurately  over  the 
wound  will  most  probably  stop  the  bleeding.  The 
edges  should  be  maintained  in  apposition  by  two  or 
three  sutures  and  adhesive  plaster,  and  contact  of 
the  surface  of  the  flap  with  the  parts  beneath  should 
also  be  secured  by  a  compress  and  bandage.  The 
operative  procedure  may  be  reversed  as  follows  : — 
An  assistant  takes  hold  of  the  thumb,  while  the 
surgeon  takes  as  much  of  the  soft  parts  as  possible 
with  the  fingers  of  his  left  hand,  and  draws  them 
outwards.  The  latter  then  transfixes  them  with  a 
straight  narrow  knife  from  behind  forwards,  or  to- 
wards the  palm,  directing  the  blade  close  to  the 
I'adial  side  of  the  articulation.  A  flap  is  then 
formed;  and  while  this  is  held  up  by  the  assistant, 
the  surgeon  takes  hold  of  the  thumb,  cuts  through 
the  joint  from  without  inwards,  luxates  the  bone, 
and  with  the  knife  cuts  through  the  middle  of  the 
commissure.  This  method  leads  to  the  same  result 
as  the  former,  but,  being  more  difficult,  ought  not 
to  be  preferred. 

'2nd,  or  Oval  Method.  —  The  incision  is  com- 
menced upon  the  os  trapezium,  a  little  above  the 
articulation,  and  is  carried  on  the  back  of  the 
thumb  downwards,  and  to  the  ulnar  side  as  far  as 
the  digital  commissure;  it  should  now  pass  round 
to  the  palmar  surface  of  the  thumb,  and  ascend 
obliquely  on  the  radial  side  of  the  bone  towards 
the  original  incision,  which  it  should  join  about  half 
an  inch  in  front  of  its  commencement.  The  point 
of  the  knife  is  next  introduced  into  the  articula- 
tion, which  is  cut  through  from  its  dorsal  towards 
its  palmar  boundary.  All  that  now  remains  to  be 
done  is  to  detach  the  bone  from  any  fibres  which 
may  yet  adhere  to  it,  by  carrying  the  knife  in  front 
of  it  from  behind  forwards.  The  wound,  when 
brought  together,  represents  a  straight  line,  and  is 
mnch  less  extensive  than  by  the  first  method,  which 
leaves  a  cicatrix  on  both  aspects  of  the  hand. 

3rd  A/rf/iorf.— Velpeau  has  frequently  amputated 
the  thumb  in  the  following  manner:— An  incision 
is  made  along  the  back  of  the  thumb  from  the  sty- 
loid process  of  the  radius  to  the  commissure  of  the 
thumb  and  forefinger.  This  divides  the  integu- 
ments, the  tendon  of  the  long  extensor,  and  a  por- 
tion of  the  first  interosseous  muscle,  so  as  to  expose 
the  joint.  While  an  assistant  holds  aside  the  edges 
of  the  wound,  the  surgeon  opens  the  capsule  and 
dislocates  the  bone,  which  is  then  removed,  care 
being  taken  to  preserve  as  much  of  the  flesh  on  the 
palmar  side  as  will  be  required  to  close  the  wound 
immediately.  Thus  the  palm  of  the  hand  is  not 
at  all  wounded.  (Op.  cit.  p.  392.) 

Amputation  of  the  Little  Finger  toge- 
ther WITH  THE  whole  OF  ITS  METACARPAL 

Bone. 

[The  articulation  of  the  fifth  metacarpal  bone 
;  with  the  OS  unciforme  is  situated  nearly  an  mch 
and  a  half  below  the  styloid  process  of  the  idiia. 
Its  direction  is  oblique,  corresponding  to  a  line, 
which,  if  prolonged,  would  cross  the  centre  of  the 
i  metacarpal  bone  of  the  forefinger.  Ampulation 
may  be  performed  here,  as  in  the  thumb,  either  by 
a  flap  or  by  an  oval  incision.  ^ 
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Isl  Method,  recommended  by  Lisfranc,  by  a  flap 
im  the  ulnar  side. — The  soft  parts  are  to  be  drawn 
wards  this  side  and  transfixed  opposite  the  arti- 
ilation;  the  knife  is  to  be  carried  forwards,  being 
pt  as  close  as  possible  to  the  bone,  as  far  as  about 
if  an  inch  beyond  themetacarpo-phalangeal  joint, 
ae  flap  thus  made  is  held  back,  and  the  joint 
(iiiened;  the  bone  is  then  separated  from  the  soft 
I  arts,  and  its  detachment  completed  by  division  of 
I  u'  commissure. 

'2ml  Method,  by  Oval  Incision. — This  is  done  on 
tiie  same  principle  as  in  the  thumb.  A  straight 
incision  is  commenced  a  little  behind  the  articuLi- 
ti.iii,  and  is  carried  forwards  on  the  dorsal  surface  of 
t'le  metacarpal  bone  as  far  as  its  centre;  from  it  two 
tii  verging  incisions  should  pass  so  as  to  form  a  sort 
"1  loop  round  the  root  of  the  little  finger.  The 
e  iges  of  the  wound  being  held  apart,  the  bone  may 
til  en  be  disarticulated  and  separated  from  the  soft 
structures  still  adhering  to  it.] 

[  Amputation  op  the  First,  Second,  or  Third 
Fingers  at  their  carpal  ARTictiLATioNs.] 

[It  is  not  often  that  removal  of  one  onlj^  of  these 
,'ers  with  its  metacarpal  bone  will  be  required; 
t,  if  necessary,  it  will  be  most  conveniently  ef- 
ted  by  a  straight  incision  along  the  back  of  the 
•tacarpal  bone,  forming  a  loop  round  the  root  of  the 
^rer,  as  recommended  in  the  last  case.  This  will 
iiiit  of  disarticulation  and  separation  of  the  bone, 
i.  ithout  interfering  in  any  way  with  the  palm  of 
•'le  hand.  The  proceeding  will  be  attended  with 
:  y  considerable  difficulty  from  the  closeness  of 

■  joints  and  the  proximity  of  the  other  meta- 
pal  bones  on  each  side ;  it  will,  therefore,  be 

^t'ntial  that  the  operator  should  have  an  exact 
l;now!edge  of  the  position  of  the  joints  and  of  the 
direction  of  the  articular  surfaces.  Care  should  be 
t  iken  not  to  wound  the  deep  palmar  arch  when 
the  knife  is  being  applied  to  the  palmar  aspect  of 
ti  e  bone.] 

[Amputation  op  all  the  Fingers  at  the 
Carpal  Articulations.] 

[Modem  surgeons  never  amputate  the  whole  of 
th;  hand  when  there  is  a  chance  of  saving  any 
|i  irtion  of  it.  A  single  finger  should,  if  possible, 
I'l'  preserved;  and  if  the  thumb  and  one  finger  can 
1  '  retained,  a  very  useful  member,  comparatively 

riking,  will  be  the  result.  On  this  principle  it 
^  even  been  thought  desirable,  in  cases  rcquir- 
1  g  it,  to  remove  all  four  fingers  with  their  meta- 
carpal bones,  leaving  only  the  thumb.  In  the  latter 
case,  the  hand  being  prone,  a  transverse  incision 
f'wiiild  be  made  upon  its  dorsal  aspect,  half  an  inch 

Iront  of  the  carpo-metacarpal  joints.    This  in- 

1  in  should  commence  over  the  metacarpal  bone  of 

■  forefinger,  and,  after  passing  across  the  hand, 
aiuld  be  carried  round  its  ulnar  border,  and  made 

to  traverse  its  palmiir  surface  at  the  same  level. 
There  remain  to  be  divided  the  structures  between 
the  thumb  and  forefinger,  which  may  be  done  by 
passing  the  knife  through  them  from  behind  for- 
wards. The  skin  being  drawn  up  by  an  assistant, 
the  metacarpal  bones  may  be  disarticulated  one  by 
one,  commencing  from  the  ulnar  side.] 

Amputation  at  the  Wrist  or  Radio- 
carpal Articulation,  \ 

The  hand  should  be  amputated  at  the  joint  of 


the  wrist,  whenever  the  disease  does  not  extend 
too  high,  and  a  sufficient  covering  can  be  preserved 
either  from  the  integuments  of  the  back  of  the 
band,  or  from  those  of  the  palm.  Amputation 
may  also  be  done  here  by  the  circular  incision,  or 
by  anterior  and  posterior  flaps  as  recommended  by 
Lisfranc.  The  circumstances  of  the  case  will  often 
determine  the  choice;  but  whenever  it  is  practic- 
able the  circular  incision  should  be  preferred,  as  it 
will  be  found  to  provide  a  better  coverhig  for  the 
projecting  styloid  processes. 

The  scaphoid,  semilunar,  and  cuneiform  bones 
form  a  convexity,  which  is  almost  entirely  received 
in  the  concavity  of  the  radius,  the  ulna  having  no 
connection  with  this  joint,  except  through  the 
intervention  of  the  triangular  ligament,  and  to  the 
extent  of  about  four  lines.  The  styloid  processes 
of  the  radius  and  ulna  can  be  readily  felt,  and  they 
overlap  the  articulation  on  either  side,  so  that  to 
enter  the  joint  the  knife  should  be  directed 
obliquely  upwards  beneath  them.  In  this  way  the 
articulation  will  be  arrived  at  with  greater  cer- 
tainty than  from  its  dorsal  surface,  for  in  attempt- 
ing to  enter  it  from  the  latter  direction  the  surgeon 
niight  erroneously  carry  his  knife  into  the  medic- 
carpal  articulation,  over  the  head  of  the  os  magnum, 
instead  of  into  the  wrist  joint  itself. 

The  projection  of  the  pisiform  bone  bej-ond  the 
level  of  the  palmar  surfaces  of  the  radius  and  ulna, 
must  be  remembered  in  the  operation. 

Amputation  by  the  circular  method  is  performed 
as  follows:  —  An  assistant  draws  up  the  integu- 
ments, and  the  surgeon,  holding  in  his  left  hand 
the  part  he  is  about  to  remove,  makes  an  incision 
all  round  the  wrist,  about  an  inch  below  the  sty- 
loid processes.  The  skin  maj'  now  be  easily  re- 
tracted nearly  as  high  as  the  joint  ;  a  second 
incision,  made  so  m  to  leave  the  pisiform  and  cunei- 
form bones  just  beyond  it,  divides  all  the  tendons 
on  a  level  with  the  retracted  skin.  The  joint  is 
then  to  be  cut  into  on  one  side  or  the  other,  under 
the  guidance  of  the  corresponding  styloid  process, 
and  the  knife  directed  through  the  articulation  in 
a  line  answering  to  the  posterior  convexity  of  the 
scaphoid,  lunar,  and  cuneiform  bones.  The  radial 
and  ulnar  arteries  are  now  to  be  tied,  but  the  inter- 
osseous here  seldom  requires  a  ligature.  The  wound 
is  to  be  closed  with  the  line  of  it  in  the  transverse 
direction. 

[Fkqj  amputations  at  the  tcrisi  should  be  per- 
formed by  cutting  from  without  inwards;  trans- 
fixion of  the  soft  parts  being  difficult  anteriorly, 
in  consequence  of  the  prominences  of  bone  in  the 
neighbourhood  of  the  joint;  and  next  to  impossible 
posteriorly,  on  account  of  the  convexity  of  the 
posterior  surface  of  the  carpus.  The  "incisions 
should  commence  opposite  the  styloid  processes, 
and  two  semilunar  flaps  should  be  formed  rather 
more  than  an  inch  in  length,  from  the  integuments 
on  the  anterior  and  posterior  surfaces  of  the  wrist. 
These  should  be  dissected  up  to  the  requisite 
e.\tent  and  the  tendons  divided,  after  which  the 
disarticulation  may  be  completed  in  the  same  way 
as  in  the  circular  operation.  Or  the  dorsal  flap 
may  be  first  formed  and  the  joint  then  opened  on 
its  posterior  aspect  by  division  of  the  posterior 
and  lateral  ligaments,  after  which  the  knife  can 
he  carried  through  the  joint,  to  complete  the  opera- 
tion by  the  formation  of  the  second  flap  from  the 
palm.  The  latter  part  of  this  proceeding  is, 
however,  rendered  difficult  by  the  projection  of  the 
a  3 
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pisifoiTO  bone;  and  care  must  be  taken  to  carry  the 
knife  over  it,  so  as  not  to  include  it  in  the  flap. 
In  forming  the  flaps,  care  must  be  taken  to  leave 
enough  integument  on  each  side,  otherwise,  the 
styloid  processes  will  be  likely  to  protrude  at 
the  angles  of  the  wound.  M.  A.  Giidrin  recom- 
mends a  single  flap  large  enough  to  cover  the  ends 
of  the  bones  to  be  made  from  the  palmar  surface, 
the  angles  of  which  are  to  be  united  across  the 
dorsum  of  the  wrist  by  an  incision  slightly  convex 
upwards,  this  he  thinks  preferable  to  the  circular 
method,  as  it  will  leave  a  cicatrix  more  out  of  the 
way  of  irritation  from  pressure.  (Elem.  de  Chir. 
Optr.  1855,  p.  122.)  This,  it  will  be  observed, 
is  another  application  of  M.  Soupart's  elliptical 
incision.] 

Ariputation  of  the  Fore-Arm. 

This  operation  may  be  performed  at  any  point 
between  the  elbow  and  the  wrist;  but  it  is  now 
always  considered  desirable  to  retain  as  much  of 
the  limb  as  possible,  notwithstanding  the  ob- 
jections entertained  by  Larrey  and  some  other 
surgeons  to  amputation  through  the  tendinous 
structures  in  the  lower  third  of  the  fore-arm.  The 
usefulness  of  the  member  will  be  increased  if  the 
amputation  can  be  performed  below  the  attachment 
of  the  supinator  radii  brevis,  and  pronator'  radii 
teres,  because  the  movements  of  pronation  and 
supination  will  be  thereby  preserved.  {Skey,  Op. 
Surg.  p.  339.) 

Circular  Method. — A  tourniquet  is  to  be  applied 
over  the  brachial  arter}',  or  if  preferred  the  vessel 
may  be  compressed  by  the  fingers  of  an  assistant. 
A  second  assistant  should  steady  the  limb  and 
retract  the  skin  upwards.  A  circular  incision  is 
now  to  be  made  down  to  the  fascia,  and  as  much 
skin  is  to  be  detached,  reflected,1{nd  saved  as  will 
be  required  to  cover  the  ends  of  the  bones.  The 
muscles  should  next  be  cut  through  down  to  the 
bones  on  a  level  with  the  reflected  skin,  and  a 
narrow  double-edged  knife  should  be  passed  be- 
tween and  around  them  to  divide  the  interosseous 
membrane  and  completely  isolate  the  bones  from 
any  of  the  deep  fibres  which  may  remain  attached 
to  them.  This  having  been  carefully  accomplished, 
the  soft  parts  are  to  be  protected  from  the  saw  by 
a  linen  retractor.  If  the  operation  is  in  the  upper 
third  of  the  fore-arm,  it  may,  perhaps,  be  sufficient, 
in  consequence  of  the  greater  abundance  of  soft 
parts,  to  retract  the  skin  only,  without  reflecting  it 
back;  and  in  this  situation,  after  the  first  division 
of  the  muscles  in  the  manner  above  recommended ; 
a  second  incision  may  be  made  at  a  somewhat 
higher  level  through  the  deeper  fibres  which  are 
adherent  to  the  bone.  It  is  usually  recommended 
that  both  bones  should  be  sawn  together;  but  that 
the  division  of  the  radius  should  be  first  completed, 
as  the  ulna,  in  consequence  of  its  connection  with 
the  humerus,  is  better  adapted  to  bear  the  weight 
of  the  saw.  The  ulnar,  radial,  and  two  inter- 
osseous arteries,  will  usually  require  ligatures. 

Amputation  by  Flaps. —  Graefe  removed  the  fore- 
arm by  making  a  flap  from  the  flesh  in  front  of 
the  limb,  and  then  extending  the  wound  quite 
romid  the  member.  {Normen  fur  die  Abolsung 
grosserer  Gliedm.  p.  13!!,  &c.  4to.  Berlin,  1812.) 
Mr.  Guthrie  made  two  flaps,  one  in  front,  the  other 
on  the  back  of  the  fore-arm  :  but  above  the  middle 
of  this  part  of  the  limb  he  preferred  the  circular 
incision.    (0»  Gunshot  Wounds,  p.  373,  374.) 


Dr.  Hennen  also  expressed  liia  approbation  of  am- 
putating the  fore-arm,  so  as  to  make  two  semilunar 
flaps  {Principles  of  Military  Surgery,  p.  2G5.  ed, 
2),  which  is  the  method  recommended  and  prac- 
tised by  Klein  {Practiiche  Ansichten  bcdeutendsten 
Operationen,  heft  i.  p.  45);  and  Lisfranc  also 
operated  in  this  way  at  the  lower  third  of  the  fore- 
arm. Amputation  with  one  flap  should  be  confined 
to  those  cases  where  the  soft  parts  are  destroyed  to 
a  greater  extent  on  one  aide  of  the  limb  than  on  the 
other. 

[In  the  amputation  with  two  flaps  the  arm 
should  be  held  in  the  supine  position  and  a  flap 
should  be  formed  of  the  requisite  length  from  the 
anterior  surface  by  transfixion;  the  limb  should 
then  be  pronated  so  as  to  bring  the  dorsal  surface 
into  view,  and  a  posterior  flap  formed  of  a  semi- 
lunar shape  by  incision  from  without  inwards,  or 
from  the  skin  towards  the  bones.  Both  these  flaps 
should  be  reflected  up  by  an  assistant,  and  the 
operation  then  completed  in  the  same  way  as  in 
tfie  circular  method.  In  the  lower  half  of  the 
fore-arm  the  tendons  are  liable  to  be  drawn  out 
over  the  edge  of  the  knife  and  to  be  left  longer 
than  the  integument.  When  this  is  the  case, 
they  must  be  cut  off  with  the  scissors  to  the  re- 
quisite level.  This  is  an  application  to  the  fore- 
arm of  the  mode  of  amputation  recommended  for 
the  thigh  by  Mr.  Luke.  It  will  be  found  more 
convenient  to  proceed  in  this  way  than  to  form 
both  flaps  by  transfixion,  on  account  of  the  prox- 
imity of  the  bones  to  the  posterior  surface  of  the 
limb.] 

Amputation  at  the  Elbow-Joint. 

Dupuytren,  convinced  of  the  correctness  of  the 
principle,  that  as  much  as  possible  of  the  upper 
extremity  should  always  be  saved,  revived  the 
practise  of  amputating  at  the  elbow,  whenever  the 
state  of  the  joint  and  of  the  soft  parts  admitted  of 
such  operation.  This  operation  was  performed  by 
Dupuytren  in  ten  or  twelve  examples  with  great 
success,  and  the  method  is  also  highly  commended 
by  Mr.  Listen.  (See  Elem.  of  Surgery,  part  iii.  p. 
381.)  Notwithstanding  these  authorities,  however, 
it  is  not  much  in  favour  at  the  present  time,  and  is 
rarely  practised  by  English  surgeons. 

[It  must  be  borne  in  mind  that  the  joint  is  placed 
at  some  distance  below  the  condyles  of  the  hu- 
merus, and  that  its  direction  is  oblique,  extending 
lower  down  on  the  inner  than  on  the  outer  surface 
of  the  limb.  The  articulation  will  be  found  nearly 
an  inch  below  the  prominence  of  the  internal,  and 
about  half  an  inch  below  that  of  the  external  con- 
dyle.] 

Tlie  circular  mclliod  is  recommended  by  M. 
Velpeau  and  also  by  Dupuytren  when  there  _  is 
not  a  sufliciency  of  soft  parts  for  an  anterior 
flap.  The  incision  should  be  made  three  fingers' 
breadth  below  the  level  of  the  joint  and  should 
extend  through  the  integuments  only;  these  should 
be  drawn  upwards,  or  reflected  if  necessary,  as  high 
as  the  articulation;  the  muscles  should  then  be  cut 
through,  the  joint  opened  and  the  disarticulation 
completed.  The  brachial  artery  will  be  divided 
before  its  bifurcation,  and  will  be  the  only  vessel 
requiring  a  ligature. 

Anterior  F/a;).  — The  fore-arm  being  slightly 
bent,  the  soft  parts  in  front  should  be  transfixed  oppo- 
site the  joint,  and  a  flap  should  be  cut  of  suflicient 
extent  to  form  an  ample  covering  for  the  end  of  the 
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Olio;  the  flap  should  be  of  large  size,  in  conse- 

uence  of  the  retractibility  of  the  skin  opposite 
!;iL'  flexure  of  the  elbow.  A  transverse  incision 
across  the  posterior  half  of  the  limb  should  unite 
Lie  angles  of  this  flap.    The  joint  is  then  opened, 

ij  the  ligaments  and  remaining  tendons  divided. 
;  he  knife  will  be  found  to  enter  the  joint  more 
ivadily  on  the  outer  side,  between  the  external 
c'Midyleand  the  head  of  the  radius,  than  elsewhere. 
The  olecranon  will  be  firmly  fixed  by  the  attach- 

iont  of  the  triceps ;  this  tendon  may  be  divided,  or 

e  bone  may  be  sawn  through.  Dupuj'tren  prac- 
i.sed  both  methods,  but  without  any  material 
ilitference  in  the  result  ;  most  surgeons  would  pro- 
I'abalily  prefer  to  remove  the  whole  of  the  bone, 
The  operation  last  described  was  that  practised  by 
Diipuytren,  excepting  that  he  transfixed  the  limb  at 
the  level  of  the  condyles,  which  is  nearly  an  inch 
'  i^'her  than  is  necessary,  and  tends  to  leave  them 

icovered  afterwards.  The  ulnar,  and  radial,  and 
probably  also  the  interosseous  arteries  will  re- 
quire to  be  ligatured.  M.  A.  Guerin  recommends 
an  external  flap,  which  may  be  cut  by  transfixion 
of  the  limb  on  the  outside  of  the  neck  of  the 
radius  ;  the  angles  of  the  flap  to  be  united  by  an 
incision  convex  downwards,  round  the  inner  half 
1  the  circumference  of  the  fore-arm.    This  would 

iviate  all  risk  of  protrusion  of  the  condyles;  and 
.\L  Gue'rin  considers  that  it  also  provides  a  better 
covering  for  the  articular  surfaces.  (See  Elem.  de 
Chir.  Opir.  p.  130.) 

Amputation  op  the  Arm, 

The  arm,  like  the  thigh,  contains  only  one  bone, 
round  which  the  muscles  are  arranged.  The  deep 
muscles  are  attached  to  the  humerus,  while  the 
superficial  extend  along  the  limb  without  being 
adherent  to  the  bone.  The  first  consist  of  the 
brachialis  anticus  and  the  two  short  heads  of  the 
triceps  ;  the  second  of  the  biceps  and  long  head 
of  the  triceps.  The  arm  may  be  amputated  by  the 
circular  incision  or  by  antero-posterior  or  lateral 
Haps,  at  the  option  of  the  surgeon,  or  as  the  nature 
of  the  disease  or  injury  may  indicate. 

Circular  Operatirm. — The  patient  being  placed  in 
the  recumbent  position,  with  the  shoulders  raised, 
the  arm  should  be  separated  from  the  side,  if  the 
disease  will  allow  it,  bo  as  to  form  a  right  angle 
with  the  trunk  of  the  body.  A  tourniquet  is  to 
lie  placed  on  the  brachial  artery  as  high  as  possible; 
or,  if  it  be  preferred,  an  assistant,  standing  behind 
the  shoulder,  makes  pressure  on  the  axillary  artery 
with  his  four  fingers.  The  skin  and  muscles, 
which  are  about  to  be  divided,  are  to  be  drawn 
lip  and  made  tense.  The  surgeon,  usually  standing 
on  the  outside  of  the  limb,  makes  a  circular  inci- 
sion through  the  integument  and  fascia  down  to  the 
iriiiscli's.  There  will  be  no  necessity  to  dissect  the 
skin  back  from  the  subjacent  parts,  unless  it  has 

come  thickened  and  adherent   from   disease  ; 

iler  ordinary  circumstances,  its  effectual  retrac- 
I  on  by  an  assistant  will  be  found  sufticient.  When 
it  has  been  drawn  up  as  far  as  possible,  the  knife 
limy  be  carried  through  all  the  remaining  soft  parts 
'lown  to  the  bone.  'J'he  superficial  muscles  will 
contract  and  recede  upwards,  but  the  deeper  fibres 
are  prevented  doing  so  by  their  adhesion  to  the 
hone,  and  should  therefore  be  divided  about  an 
ii  cli  higher  up  by  a  third  circular  sweep  of  the 

life.  The  retractor  is  to  be  applied,  the  bone 
iivn  through  with  the  usual  precautions,  and  the 


bleeding  stopped  in  the  ordinary  wiiy.  The  wound 
is  then  to  be  closed  so  as  to  form  a  tranverse  line  ; 
the  dressings  are  to  be  applied,  and  the  patient 
put  to  bed,  with  the  wound  a  little  elevated  from 
the  surface  of  the  bedding.  Dupuytren  recom- 
mends a  circular  incision  to  be  made  at  once  through 
the  skin  and  biceps,  and  loose  part  of  the  triceps. 
The  edge  of  the  knife  is  then  applied  close  to  the 
margin  of  the  retracted  muscular  fibres,  and  the 
brachialis,  the  rest  of  the  triceps,  &c.,  divided  by 
a  circular  incision  down  to  the  bone,  directed  some- 
times perpendicularly,  sometimes  obliquely.  Lastly, 
the  muscular  fibres,  closely  adherent  to  the  part  of 
the  bone  above  the  incision,  are  detached  from  it 
some  way  upwards  with  a  scalpel,  so  that  the  saw 
can  be  applied  higher  up  than  would  otherwise  be 
practicable.  This  plan  combines  all  the  quickness 
of  a  flap  amputation  with  another  advantage  as- 
cribed to  the  latter,  namely,  that  of  no  risk  of  a 
subsequent  protrusion  of  the  bone. 

Flap  Operation. — The  arm  may  be  amputated 
with  two  semilunar  flaps,  the  one  anterior  the 
other  posterior.  The  surgeon  with  his  left  hand 
raises  the  soft  parts  from  the  front  of  the  bone, 
transfixes  the  limb  with  a  sharp  pointed  knife,  and 
cuts  an  anterior  flap  about  three  inches  in  length  ; 
then  passing  the  knife  behind  the  bone,  he  makes 
a  similar  flap  from  the  posterior  surface.  These 
being  held  back  by  an  assistant,  the  nmscular  fibres 
.ire  divided  all  round  and  the  saw  used.  Three 
strokes  of  the  knife,  as  M.  Velpeau  observes,  one 
for  each  flap,  and  another  for  the  division  of  the 
muscular  fibres  adherent  to  the  bone,  and  then  the 
use  of  the  saw,  bring  the  operation  to  a  conclusion. 
Yet  it  is  contended,  that  flap  amputations  of  the 
arm  are  followed  by  more  inflammation  of  the 
stump  than  circular  ones,  for  which  the  round 
shape  of  the  limb,  and  the  moderate  size  of  its 
single  bone,  seem  admirably  to  adapt  it.  (See 
Velpeau,  Nouv.  Elem.  de  Med.  Op'tr.  t.  i.  p.  425.) 
Langenbeck,  instead  of  making  the  flaps  in  the 
preceding  way,  by  transfixion,  forms  two  lateral 
ones  by  cutting  in  the  opposite  direction,  or  from 
below  obliquely  upwards,  and  from  the  skin  towards 
the  bone. 

imputation  in  the  Upper  Third  of  tlie  Arm. — 
If  the  disease  should  require  the  arm  to  be  taken 
oflf  at  its  upper  part,  there  would  be  no  room  for  the 
application  of  the  tourniquet.  Here,  instead  of 
putting  a  compress  in  the  axilla,  and  having  it  held 
firmly  upon  the  artery  by  a  bystander,  as  advised 
by  Sabatier,  it  is  more  eligible  to  make  pressure 
on  the  artery  as  it  passes  over  the  first  rib;  of 
which  method  I  shall  speak  in  treating  of  ampu- 
tation at  the  shoulder-joint.  With  a  straight  bis- 
toury, the  surgeon  is  now  to  make  a  transverse 
incision  down  to  the  bone,  a  little  above  the  lower 
extremity  of  the  deltoid  muscle.  Two  other  longi- 
tudinal incisions,  made  along  the  front  and  back 
edge  of  this  muscle,  now  form  a  flap,  which  must 
be  detached,  and  reflected.  Lastly,  the  rest  of  the 
soft  parts  of  the  limb  are  to  be  divided  by  a  circular 
cut,  made  on  a  level  with  the  base  of  the  flap,  and 
the  operation  finished  like  a  common  amputation. 
(Sabatier,  Mvd.  Opir.  t.  iii.  p.  375,  2.) 
[There  is  no  advantage  in  the  square  shape  of  the 
flap  recommended  by  Sabatier,  it  would  therefore 
be  better  to  employ  transfixion,  and  to  make  it  of 
the  usual  semicircular  form.] 

When  the  arm  is  injured  very  high  up,  Baron 
Larrey  prefers  amputation  at  the  shouldcr-ioint  *o 
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preserving  a  sliort  stump,  containing  the  upper  end 
of  the  humerus  :  for,  saj's  he,  if  this  bone  cannot  be 
divided  at  least  on  a  level  with  the  tendinous  in- 
sertion of  the  deltoid,  the  stump  is  retracted  towards 
the  armpit  by  the  pectoralia  major  and  latissimua 
dorsi ;  the  ligatures  on  the  vessels  irritate  tbe  bra- 
chial plexus  of  nerves  ;  great  pain,  and  nervous 
twitchings,  often  ending  in  tetanus,  are  produced  ; 
tlie  stump  continues  swelled  ;  and,  in  the  end,  the 
humerus  is  fixed  by  anchylosis  to  the  shoulder,  so 
that  this  portion  of  the  arm  remains  altogether  use- 
less, and  renders  the  patient  liable  to  accidents. 
"  I  have  seen  (says  Larrey)  many  officers  and  sol- 
diers, who,  on  these  accounts,  were  sorry  that  they 
had  not  undergone  amputation  at  the  shoulder." 
{Mem.  de  Chir.  Mil.  t.  iii.  p.  .53,  400.) 

Mr.  Guthrie  also  states,  that  when  amputation 
by  the  circular  incision  is  attempted  at  the  insertion 
of  the  pectoralis  major,  the  bone  will  generally 
protrude  after  a  few  dressings.  However,  he  en- 
tirely dissents  from  Larrey,  respecting  the  neces- 
sity of  taking  oflf  the  limb  at  the  shoulder,  and 
prefers  doing  it  from  half  an  inch  to  an  inch  and  a 
half  below  the  tuberosities  of  the  humerus,  as  the 
state  of  the  injury  may  require.  He  recommends 
amputation  here  by  au  oval  incision,  similar  to  that 
presently  recommended,  for  removal  of  the  limb  at 
theshoulder-joint,  excepting  that  it  should  commence 
about  two  inches  lower  down.  Without  detaching 
the  skin  from  the  muscles,  these  are  cut  through; 
the  soft  parts  are  held  out  of  the  way  of  the  saw; 
the  bone  is  sawn;  the  vessels  secured;  and  the 
flaps  brought  together,  so  as  to  form  a  line  from  the 
acromion  downwards.  (Gunshot  Woujids,  p.  337, 
&c.)  I  am  decidedly  of  opinion  that,  in  the  de- 
scription of  cases  referred  to,  either  this  method  or 
Sabatier's  operation  should  be  preferred  to  the  re- 
moval of  the  whole  limb  at  the  shoulder-joint. 

[The  only  advantage  possessed  by  the  oval  over 
the  circular  incision  in  this  situation  is  that  it  per- 
mits the  bone  to  be  exposed  at  a  higher  level.  In 
the  circular  method,  it  is  often  difficult,  on  account 
of  the  proximity  to  the  trunk,  to  retract  or  reflect 
the  skin  sufficiently;  the  bone  is  therefore  not  sawn 
through  high  enough  up,  and  protrusion  takes  phice 
in  consequence.] 

Amputation  at  the  Shoulder-Joint. 

[Amputation  at  the  shoulder-joint  will  be  neces- 
sary in  cases  of  severe  injury  to  the  arm  from  gun- 
shot wounds,  in  some  cases  of  compound  fracture 
extending  into  the  joint,  laceration  of  the  arm  by 
machinery,  mortification,  &c.,  also,  occasionally, 
in  consequence  of  extensive  disease  of  the  hume- 
rus, and  in  some  cases  of  tumors,  malignant  or 
otherwise,  involving  the  bnne  or  the  soft  parts  of 
the  arm,  and  extending  high  up  in  the  direction  of 
the  shoulder,  so  as  to  approach  near  to  or  implicate 
the  joint.] 

Amputation  at  the  shoulder  has  been  partly  su- 
perseded of  late  years  by  a  preferable  operation, 
even  in  cases  in  which  it  would  formerly  have  been 
deemed  indispensable,  such  as  considerable  gun-shot 
fractures  of  the  head  of  the  humerus,  a  caries  of 
the  substance  of  this  part,  &c.  Bouclicr,  in  1753, 
proved  that  considerable  wounds,  extending  into 
the  shoulder-joint,  might  be  successfully  treated 
by  extracting  the  fragments  aud  splinters  of  bone. 
(Mem.  da  I' Acad,  de  Chir.  t.  ii.  p.  287  et  461.) 
For  further  information  on  this  subject,  and  for  the 
selection  of  cases  in  which  the  practice  may  be  fol- 


lowed with  advantage,  see  Excision  of  Slioulder- 
joint. 

The  head  of  the  Inimerus  represents  nearly  the 
half  of  a  sphere,  scarcely  one-third  of  which  x? 
received  by  the  glenoid  cavity  of  the  scapula, 
the  rest  being  contained  in  the  exceedingly  loose 
capsule  of  this  articulation.  The  articular  surfaces 
are  held  together  principally  by  the  deltoid,  supra- 
spinatus  and  infra-spinatus,  teres  minor,  and  sub- 
scapularis  muscles.  The  joint  is  also  very  much 
strengthened  by  the  tendon  of  the  long  head  of  the 
biceps  and  by  the  coraco-humeral  ligament.  Above 
the  articulation  is  a  kind  of  osseo-fibrous  arch, 
formed  by  the  acromion,  the  coracoid  process,  and 
the  ligament  stretched  between  them.  This  arch 
projects  more  than  an  inch  over  the  glenoid  cavit)', 
and  descends  further  in  the  direction  backwards 
than  in  that  forwards.  (See  J.  F.  Alalgaigne, 
Manuel  de  Med.  Oper.  p.  294.)  If  we  examine 
the  anatomy  of  the  shoulder,  from  above  down- 
wards, we  first  meet  with  the  deltoid  muscle, 
covered  by  the  integuments,  some  fibres  of  the 
platysma,  and  a  very  thin  fascia.  Then  we  come 
to  a  loose  cellular  tissue,  the  tendons  of  the  supra- 
spinatus,  infra-spinatus,  subscapularis,  and  teres 
minor,  the  accessor)'  ligament  and  fibrous  capsule, 
and  the  tendon  of  the  long  head  of  the  biceps. 
Lower  down  we  arrive  at  the  scapular  portion  of  the 
triceps ;  and  then  the  brachial  plexus  of  nerves,  the 
axillary  vessels;  and,  under  the  skin,  the  pectoralis 
major,  the  latissimus  dorsi,  and  the  teres  major. 
The  apex  of  the  acromion  is  very  perceptible  just 
above  the  cushion  of  the  shoulder,  and  the  cora- 
coid process  may  be  felt  more  towards  the  chest. 
Between  these  bony  points  is  situated  a  triangular 
interval,  useful  to  be  recollected  by  the  practical 
surgeon,  bounded  outwards  and  downwards  by  the 
head  of  the  humerus;  above  by  the  clavicle  and 
acromion,  or  rather  by  the  coraco-acromial  ligament; 
and  inwardly  bj'  the  coracoid  process.  This  is  the 
place  where  the  joint  may  be  at  once  cut  into  with- 
out any  impediment  from  the  bones;  and  it  is  on 
the  knowledge  of  this  fact  that  Lisfranc  proposed 
one  of  his  methods  of  amputating  at  the  shoulder. 
When  the  posterior  border  of  the  axilla  is  reflected 
towards  the  scapula,  as  Velpeau  observes,  the  knife 
may  be  made  to  pass  below  the  acromion,  into  the 
superior  and  external  part  of  the  joint.  In  some 
persons  the  acromion  is  much  more  prominent  than 
in  others;  and  occasionally  it  is  considerably  de- 
pressed, so  that  its  humeral  aspect  forms  a  deep 
concavity.  In  childhood  it  is  cartilaginous;  and 
Velpeau  found  it  in  two  adult  bodies  separable  by 
a  very  slight  effort,  as  an  epiphysis  from  the  spine 
of  the  scapula.  {Velpeau,  Nouv.Eldm.  t.  i.  p.  428.) 
The  course  of  the  circumflex  arteries  and  of  the 
circumflex  nerve;  the  origin  and  track  of  the  tendon 
of  the  long  head  of  the  biceps,  between  the  fibrous 
capsule  and  the  synovial  membrane  into  the  bici- 
pital groove  of  the  humerus;  the  mode  in  which 
the  capsule  is  attached  to  the  humerus  just  beyond 
its  anatomical  neck ;  the  very  open  angle  formed  by 
the  junction  of  the  head  with  the  shaft  of  the  bone; 
and  the  circular  shape  of  its  head,  requiring  an  in- 
cision of  correspiinding  figure  for  the  prompt  divi- 
sion of  the  fibrous  capsule,  — are  all  interesting 
points  of  surgical  anatomy,  without  a  due  know- 
ledge of  which  a  surgeon  cannot  amputate  at  the 
shoulder  with  skill  and  judgment. 

Whether  the  operation  done  by  Laroque,  in 
1 686,  was  truly  au  amputation  at  the  shoulder- 


iiit,  or  merely  the  separation  of  a  gangrenous  limb 
1  a  natural  process,  and  a  little  assistance  of  the 

!i;eon,  may  admit  of  dispute.    T  believe  that  H. 

,  Le  Dran  performed  tlie  first  operation  of  this 
,  lid  of  whicli  the  particulars  are  clearly  recorded. 
It  was  in  a  case  of  caries  and  exostosis,  reaching 
li.iin  the  middle  to  the  neck  of  the  humerus.  Le 
I'lan  began  with  rendering  himself  master  of  the 
I  'eeding,  for  which  purpose  he  introduced  astraight 
1  'edle,  and  a  strong  ligature  under  the  artery, 
i  liis  was  passed  from  the  front  to  the  back  part 
of  the  arm,  as  closely  to  the  axilla  and  bone  as 
"  issible.    The  ligature,  then,  including  the  vessels, 

y  flesh  surrounding  them,  and  the  skin  covering 
.  em,  was  tightened  over  a  compress.  Le  Dran, 
with  a  straight  narrow  knife,  then  made  a  trans- 
viTse  incision  through  the  skin  and  deltoid  muscle 
dinvn  to  the  joint,  and  tlirough  the  ligament  sur- 
munding  the  head  of  the  humerus.  An  assistant 
nnw  raised  the  arm,  and  dislocated  the  head  of  the 
|  i>ne  from  the  cavity  of  ihe  scapula.  This  al- 
lowed the  knife  to  be  passed  with  ease  between  the 
hone  and  the  flesh.  Le  Dran  then  carried  the  knife 
downward,  keeping  its  edge  always  somewhat 
inclined  towards  the  bone.  In  this  manner  he  gra- 
dually cut  through  all  the  parts,  as  far  as  a  little 
below  the  ligature.  As  there  was  a  large  flap,  Le 
Dran  made  a  second  ligature  with  a  curved  needle, 
w  hich  ligature  included  a  great  deal  of  flesh,  the 
redundant  portion  of  which  was  cut  off  together 
with  the  first  ligature,  which  had  become  useless. 
The  cure  was  completed  in  about  ten  weeks. 
[Obs.  de  Cliir.  t.  i.  p.  315,  Paris,  1731  ;  and 
Traiit  des  Oper.  p.  365.)  Le  Dran  (the  son), 
who  published  this  memorable  case,  does  not  state 
that  the  operation  was  a  new  one  ;  and  it  appears 
from  the  Recherches  Cntiques  sur  I'Origine,  ^c. 
de  la  Chirurgie  en  France,  and  from  La  Faye's 
notes  on  Dionis,  that  it  had  been  previously  prac- 
tised by  Morand  the  father. 

Garengeot  thought  that  the  ligature  might  be 
applied  by  means  of  a  curved  needle,  with  sharp 
edges;  and,  in  order  to  lessen  the  wound,  he  directs 
the  incision  to  begin  two  or  three  finger-breadths 
below  the  acromion,  across  the  deltoid  muscle,  so 
as  to  form  one  flap  ;  then  a  lower  one  was  made  in 
the  axilla;  and  after  the  second  ligature  had  been 
applied,  tlie  two  flaps  were  brought  into  contact. 
(TraHe  des  Oper.  de  Chir.  t.  iii.  p.  350 ;  Mem  de 
I'Acad  de  Chir.  t.  ii.  p.  261.) 

La  Faye  extended  the  improvements  further. 
After  placing  the  patient  in  a  chair,  and  bringing  the 
arm  into  a  horizontal  position,  he  made  a  trans- 
verse incision  in  the  deltoid  muscle  down  to  the 
hone,  four  finger-breadths  below  the  acromion. 
Two  other  incisions,  one  in  front  and  the  other 
behind,  descended  perpendicularly  to  this  first, 
and  made  a  large  square  flap  which  was  detached, 
and  turned  up  towards  the  top  of  the  shoulder. 
'J'he  two  heads  of  the  biceps,  the  tendons  of  the 
siipra-spinatus,  infra-spinatus,  teres  minor  and  sub- 
srapularis,  and  the  capsular  ligament,  were  next 
divided.  Now,  when  the  assistant,  who  held  the 
lower  part  of  the  limb,  made  the  bone  describe  the 
motion  of  a  lever,  upward,  the  head  of  the  bone 
was  casil}-  dislocated.  La  Faye  next  carried  iiis 
incision  downward,  along  the  inner  part  of  the  arm, 
until  he  was  able  to  fee!  the  vessels,  which  he 
tied  as  near  the  axilla  as  possible.  The  separation 
of  the  limb  was  then  completed,  a  finger's  breadth 
below  the  ligature.    The  flap  was  then  brought 
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down  over  the  glenoid  cavitj',  and  the  wound 
dressed.  (See  Noimelle  Methodepourfaire  COpera- 
lion  de  VAmpiitalion  duns  f  ArLicidalio7i  du  Draa 
avec  I'Oinoplate,  par  M.  La  Faye,  in  Mem.  de 
PAcad.  de  Chirurgie,  t.  v.  p.  195,  ed.  in  12mo.) 

The  advantages  of  La  Faye's  plan  are  obvious. 
As  only  one  ligature  was  applied,  the  patient  was 
saved  a  great  deal  of  pain  :  the  flap  connected 
with  the  acromion  was  capable  of  covering  the 
whole  surface  of  the  wound,  and  was  more  easily 
applied  and  kept  on  the  stump  than  the  lowermost 
of  the  two  flaps  which  Garengeot  recommended; 
and  the  discharge  found  a  ready  outlet  downwards. 
The  amputation  by  external  flap  formed  from  the 
deltoid  muscle  is  yet  regarded  as  one  of  the  most 
approved,  where  the  state  of  the  soft  parts  will 
admit  of  it. 

In  1760,  P.  H.  Dahl  published  at  Gottingen  a 
disseitation  on  amputation  at  the  shoulder.  In 
this  tract  a  tourniquet  was  proposed,  the  pad  of 
which  was  calculated  to  press  upon  the  subclavian 
artery  under  the  clavicle,  and  enabled  the  operator 
to  dispense  with  tying  the  vessels  in  the  first  in- 
stance. Camper  had  observed,  that  if  the  scapula 
were  pushed  backward,  and  the  axillary  artery 
pressed  with  the  finger  between  the  clavicle,  cora- 
coid  process,  and  great  pectoral  muscle,  the  pulse 
at  the  wrist  might  be  instantlj'  stopped. 

Dahl's  tourniquet  was  obviously  constructed,  in 
consequence  of  what  Camper  had  observed.  It  is 
made  of  a  curved  elastic  plate  of  steel,  to  the  short- 
est end  of  which  a  pad  is  attached,  capable  of  pro- 
jecting further  by  means  of  .a  screw.  The  instru- 
ment embraces  the  shoulder  from  behind  forward, 
while  the  pad  presses  on  the  hollow  under  the  cla- 
vicle, between  the  margins  of  the  deltoid  and  pec- 
toral muscles.  The  long  extremity  of  the  steel 
plate,  which  descends  behind  the  shoulder,  is  fixed 
to  the  body  by  a  sort  of  belt.  The  pad  is  de- 
pressed imtLl  the  pulsation  of  the  axillary  artery  is 
stopped. 

Further  experience  has  proved,  however,  that 
this  tourniquet  may  be  dispensed  with,  and  the 
flow  of  blood  in  the  axillary  artery  commanded, 
by  properly  compressing  this  vessel  with  the  end 
of  akeycovi.rcd  with  soft  materials,  or  even  with  the 
fingers  alone,  as  some  operators  prefer,  at  the  place 
where  the  vessel  emerges  from  between  the  scaleni 
muscles,  above  the  middle  part  of  the  clavicle. 
Thus  the  artery  is  pressed  between  the  pad  or  fin- 
gers and  the  first  rib,  across  which  it  runs.  In 
certain  plans  of  operation  hereafter  to  be  described, 
all  compression  of  the  artery  either  above  or  below 
the  clavicle,  is  dispensed  with. 

The  principal  methods  of  .imputating  at  the 
shoulder-joint,  may  be  comprised  under  four  va- 
rieties; 1st,  the  operation  with  the  circular  incision; 
2nd,  with  one  flap  ;  3rd,  with  tivo  flaps;  4th,  by 
the  oval  incision;  but  it  will  be  obvious  that  no 
mode  of  amputating  at  the  shoulder  can  be  exclu- 
sively employed  in  all  the  cases  requiring  the 
operation,  because  the  soft  parts  around  the  joint 
are  frequently  destroyed,  or  very  much  injured,  to 
a  greater  or  lesser  extent,  so  that  the  surgeon  is 
obliged  to  save  skin  and  muscles  wherever  he  can 
find  them. 

Circular  Method.— In  1774,  Alanson  amputated 
at  the  shouldor-joint,  as  follows:  —  The  subclavian 
artery  was  compressed  by  the  fingers  of  an  assis- 
tant. An  incision  was  made  about  a  hand's 
breadth  below  the  acromion,  uud  carried  through 
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the  integuments  all  round  the  limb.    The  deltoid 
and  posterior  muscles  were  then  obliquely  divided 
up  to  the  capsular  ligament.    The  tendon  of  the 
biceps,  and  the  capsular  ligament  upon  the  ante- 
rior and  posterior  part  of  the  joint,  were  now  cut 
tlirongh.    One  of  tlie  circumflex  arteries,  which 
bled  a  good  deal,  was  next  tied.    The  great  pecto- 
ral muscle,  the  rest  of  the  capsule,  and  all  the 
other  parts,  except  the  vessels  and  nerves,  were 
then  divided ;  but  previously  to  cutting  the  vessels, 
a  temporary  ligature  was  put  round  them.  Thus 
the  separation  of  the  limb  was  completed.  The 
mouths  of  the  vessels  were  drawn  out  and  tied, 
and  the  temporary  ligature  taken  away.  Lastly, 
the  sides  of  the  wound  were  brought  together,  so 
as  to  make  a  transverse  line.    Graefe,  seeming 
not^  to  recollect  that  amputation  by  the  circular 
incision,  directed  obliquely  upwards,  had  been 
practised  by  Alanson,  and  even  by  some  surgeons 
spoken  of  by  Garengeot,  mentions  it  as  a  new  pro- 
position.   In  one  case,  after  operating  in  this  man- 
ner, his  patient  was  quite  well  in  three  weeks  ; 
and,  with  the  particular  sort  of  knife  which  he 
uses,  and  which  is  broadest  towards  its  point,  he 
pretends  to  be  able  to  make  the  oblique  incision 
through   the  muscles  all  round  the  limb  with 
one  sweep.    He  is  careful  to  make  pressure  on  the 
artery,  both  with  Mohrenheim's  compressor  applied 
under  the  clavicle,  and  the  fingers  of  an  assistant 
above  it.    (See  Normen  fur  die  Abl,  gi-osserer 
Gliedm.  p.  110,  &c.)    M.  Cornuau  and  M.  Vel- 
peau  have  also  suggested  modifications  of  circular 
amputation  at  the  shoujder.    In  the  method  of  the 
former,  the  integuments,  being  drawn  up  by  an  as- 
sistant, are  divided  four  inches  below  the  acromion, 
and  the  muscles  next  cut  through  transversely  by 
Che  stroke  of  the  knife,  from  the  coraco-brachialis 
to  the  tendon  of  the  teres  major.    The  muscles  are 
then  raised,  the  joint  opened,  the  knife  passed 
through  it  from  above  downwards,  close  to  the 
neck  of  the  humerus,  and  a  second  transverse  in- 
cision made,  which  joins  the  extremities  of  the 
first,  divides  the  artery,  and  leaves  a  circular 
wound.     This  would  not  be  a  disadvantageous 
method,  were  the  soft  parts  all  tolerably  sound. 

M.  Velpeau  informs  us,  that  he  has  tried  on  the 
dead  subject  every  variety  of  the  circular  method, 
and  he  believes  that  no  other  plan  is  more  expe- 
ditious, or  leaves  a  more  regular  wound,  or  one 
more  disposed  to  union  by  the  first  intention. 
He  prefers  dissecting  up,  and  reflecting  the  integu- 
ments for  two  inches,  without  meddling  with  the 
artery;  and  then  cutting  the  muscles  in  M.  Cor- 
nuau's  way,  as  close  as  possible  to  the  joint 
through  which  the  knife  is  to  be  carried ;  and 
finally,  the  triceps  divided,  together  with  the  ar- 
tery, which  is  first  to  be  taken  hold  of  by  an  as- 
sistant.   (See  Vclpcau,  Nouv.  Elem.  t.  i.  p.  430.) 

External  Flap. — The  formation  of  an  exteruid 
flap  of  square  shape  from  the  deltoid  muscle,  as 
recommended  by  La  Faye,  has  already  been  de- 
scribed, and  this  w;is  the  plan  which  I  adopted 
after  the  battle  of  Waterloo,  excepting  that  I  did 
not  cut  the  brachial  artery  till  I  had  made  the  last 
stroke  of  the  knife,  which  separated  the  limb,  and 
consequently  I  did  not  tie  that  vessel  till  the  time 
when  I  had  nothing  but  the  hemorriiage  to  occupy 
niy  attention.  The  circumflex  arteries  I  tied  as 
soon  as  the  external  flap  was  made. 

Richcrand  describes  nearly  the  same  plan  as 
that  advised  by  La  Faye,  and  he  seems  to  have 


been  one  of  the  first  to  dispense  with  compressi.m 
of  the  ax  diary  artery,  for  instance,  after  making 
the  deltoid  flap,  cutting  the  tendons,  and  di^loca- 
tiiig  the  bone,  he  dissects  down  close  to  the  inside 
of  the  humerus,  so  as  to  enable  an  intelligent  as- 
sistant to  put  his  thumb  on  the  cut  surface  behind 
the  artery,  which,  with  the  aid  of  the  fingers,  ap- 
plied  to  the  skin  of  the  axilla,  can  then  be  grasped 
and  compressed,  so  as  to  command  the  flow  of 
blood  through  the  vessel.    The  operator  now,  fear- 
less of  hemorrhnge,  completes  the  internal  or  infe- 
rior flap.    {Richerand,  Nosoqraphie  Chir.  t.  iv  n 
509—511,  edit.  4.)  ^ 
Baron  Dupuytren  made  a  semicircular  flap  from 
the  deltoid  muscle  by  transfixion.    The  arm  being 
raised  and  held  at  a  right  angle  with  tlie  trunk, 
Dupuytren  stood  at  the  inside  of  the  limb,  with 
one  hand  grasped  and  elevated  the  mass  of  the  del- 
toid muscle,  and  plunged  under  it  a  two-edged 
knife,  from  before  backward,  on  a  level  with  the 
end  of  the  acromion.    Cutting  in  this  way  close 
to  the  head  of  the  humerus,  he  continued  the  inci- 
sion downward  between  this  bone  and  the  deltoid, 
and,  at  length  bringing  out  the  knife,  completed  the 
external  or  superior  flap.    The  rest  of  the  oper- 
ation did  not  essentially  differ  from  Richerand's, 
except  that  Dupuytren  took  hold  of  the  lower  flap 
himself,  before  dividing  it,  and  compressed  the 
artery,  until  he  had  cut  through  it  and  tied  it. 

Instead  of  transfixing,  the  surgeon  may  form  a 
flap  of  this  shape  by  incision  from  without  inwards, 
after  which  the  soft  parts  can  be  dissected  fi-om  be- 
low upwards,  towards  the  joint. 

Anterior  and  Posterior  Flaps. —  Desault  re- 
commended the  formation  of  two  flaps,  one  of 
which  was  anterior,  the  other  posterior.  The  ax- 
illary artery  was  compressed  from  above  the  cla- 
vicle, at  its  coming  out  from  between  the  scaleni 
muscles,  whilst  the  integuments  and  flesh  of  the 
upper  and  internal  part  of  the  arm  were  pushed 
away  from  the  humerus.  A  knife  was  plunged 
between  these  and  the  other  soft  parts  behind,  to 
make  the  anterior  flap.  The  arm  being  inclined 
backward  and  outward,  the  humeral  arter)"-  was 
tied,  the  articulation  opened,  and  the  head  of  the 
bone  dislocated.  The  knife  was  then  carried  down- 
ward and  backward,  so  as  to  form  the  posterior  flap, 
the  incisions  meeting  in  the  axilla.  (See  SaLatier, 
Med.  Oper.  t.  iii.  p.  393—399,  ed.  2.) 

Larrej'-,  who  had  frequent  opportunities  of  am- 
putating at  the  shoulder-joint,  aimed  at  the  same 
object  which  Desault  did  ;  but,  in  his  earlier  opera- 
tions, he  was  in  the  habit  of  beginning  with  the 
formation  of  the  external  or  posterior  flap,  for  the 
following  reason  :  by  proceeding  in  this  wa)%  the 
surgeon  can  tie  the  humeral  artery  more  safely, 
because  the  ligature  is  applied  alter  the  operation 
is  entirely  finished,  and  consequently  at  a  time 
when  there  is  nothing  to  be  attended  to  but  the 
hemorrhage.  Thus,  the  patient  being  placed  on 
a  stool,  and  well  supported,  the  arm  is  to  be  raised 
from  the  side,  and  the  axillary  artery  compressed 
from  above  the  clavicle.  The  integuments  and 
otlier  soft  parts  of  the  upper  and  outer  portion  of 
the  arm  are  then  to  be  pushed  awaj'  from  the  hu- 
merus, and  the  posterior  flap  formed.  It  is  now 
very  easy  to  cut  the  tendons  of  the  infra-spinatus 
and  teres  minor,  and  open  the  outside  of  the  joint. 
The  limb  is  to  bo  carried  inward,  and  luxated 
backward.  The  tendons  of  the  supra-spinatus 
and  biceps  are  to  be  divided  ;  and  as  soon  as  the 


Iioacl  of  the  bone  is  out  of  the  glenoid  cavity,  the 
1  nife  is  to  be  carried  along  the  internal  part  ot  the 
lio;id  and  neck  of  the  humerus,  with  its  edge  close 
to  the  bone.  An  anterior  flap,  equal  to  the  poste- 
rior one,  is  to  be  formed,  consisting  of  a  portion  of 
tiie  deltoid,  great  pectoral,  biceps,  and  coraco- 
brachialis  muscles,  and  including  the  brachial 
vessels  and  nerves.  The  artery  is  to  be  taken 
hold  of  with  a  pair  of  forceps,  and  tied.  Any 
other  vessels  which  require  a  ligature  are  also  now 
to  be  secured.  (See  Alcm.  de  Chir.  Militaire,  t,  ii. 
p.  170.) 

When  Larrey  published  his  campaign  in  Egypt, 
he  had  operated  in  this  way  on  nineteen  patients, 
tliirteen  of  whom  recovered.  But,  at  a  subsequent 
period,  he  and  his  colleagues  had  amputated  at 
the  shoulder  in  upwards  of  a  hundred  cases,  more 
than  ninety  of  which  recovered.  (Mem  de  Chir. 
Mil.  t.  iv.  p.  432,  8vo.  Paris,  1817.) 

In  Dupuytren's  second  method,  which  he  pre- 
ferred, whenever  the  state  of  the  soft  parts  ad- 
mitted of  it,  he  formed  an  anterior  and  a  posterior 
flap.  The  arm  being  raised  to  a  right  angle 
with  the  trunk,  the  heel  of  the  interosseous  knife 
or  catlin,  is  placed  below  and  a  little  in  front  of 
the  acromion.  Thence  the  operator  cuts  with  a 
firm  hand,  and  by  one  stroke,  all  the  soft  parts  at 
the  back  of  the  shoulder  down  to  the  posterior  border 
of  the  axilla.  The  flap  being  raised,  exposes  the  back 
of  the  articulation.  The  elbow  is  now  carried  to 
the  front  of  the  chest,  so  as  to  make  the  head  of 
the  humerus  prominent,  and  the  tendons  and  cap- 
sule are  divided  upon  it.  The  bone  having  been 
disarticulated,  the  knife  is  carried  round  its  head 
from  behind  forwards,  is  conveyed  from  above 
downwards  along  the  anterior  surface  of  the  hu- 
merus, so  as  to  form  the  second  flap,  the  detach- 
ment of  which  is  completed  as  soon  as  an  assistant 
has  taken  hold  of  its  base,  and  compressed  the 
artery  included  in  it  between  his  finger  and  thumb. 
Unless  the  surgeon  were  an  ambidexter,  he  should 
stand  in  front  of  the  patient  in  operating  on  the 
left  shoulder,  and  commence  with  the  anterior 
flap.  Dupuytren  regarded  this  last  method  as 
particularly  advantageous.  The  two  flaps  extend 
in  the  direction  of  the  longest  diameter  of  the 
wound,  and  can  be  brought  together  with  exact- 
ness and  facility.  The  ligatures,  twisted  into  a 
single  cord,  and  brought  out  downwards,  form  a 
kind  of  conductor  for  the  purulent  matter  out- 
ward. The  cicatri.x  resulting  from  the  operation 
is  linear,  and  promptly  funned,  with  less  risk  of 
axillary  abscesses  tlian  after  the  other  method. 
(See  Lefons  Orales  de  Clin.  Chir.  t.  iv.  p.  326.) 
These  oljservations  are  subject  to  the  consideration, 
that,  when  the  patient  is  put  to  bed  after  the 
removal  of  the  arm  at  the  shoulder,  the  most 
depending  point  of  the  wound  may  be  in  some 
degree  reguiatcd  by  the  position  in  which  he  lies. 
If  an  anterior  and  posterior  flap  were  formed,  he 
should  lie  with  his  chest  raised  forwards  ;  if  a  flap 
had  been  formed  above,  and  the  line  of  the  wound 
were  transverse,  he  should  be  placed  with  the 
shoulder  less  elevated. 

Another  plan  of  amputating  at  the  shoulder  has 
been  proposed  by  Lisfranc.  Supposing  the  left 
extremity  is  to  be  removed,  the  patient  is  placed 
on  an  elevated  scat,  one  assistant  pressing  the  ar- 
tery against  the  first  rib,  whilst  another  draws  the 
arm  forwards  ;  the  operator,  standing  behind  the 
patient   with  a  long-bladed  catlin,  pierces  the 
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integuments  on  the  inner  edge  of  the  latiseimua 
dorsi  muscle,  opposite  the  middle  of  the  axilla, 
and  pushes  it  obliquel}'-  upwards  and  forwards,  till 
its  point  sti'ikes  against  the  under  surface  of  the 
acromion  ;  then,  by  raising  the  handle  of  the 
knife,  its  point  is  lowered,  and  protruded  just  in 
front  of  the  clavicle  at  its  junction  with  the  acro- 
mion. By  cutting  downwards  and  outwards,  he 
then  forms  a  flap  from  the  superior  and  posterior 
part  of  the  arm,  including  the  whole  breadth  of  the 
deltoid  muscle,  and  a  part  of  the  latissimus  dorsi, 
dividing  also  the  tendons  inserted  into  the  great 
tuberosity,  and  opening  the  capsule  by  the  same 
stroke.  This  flap  being  held  back  by  the  assistant, 
the  joint  is  cut  through  from  behind  forwards,  and  a 
corresponding  flap  is  formed  by  cutting  downwards 
and  outwards,  between  the  muscles  and  bone,  on 
the  inner  side  of  the  arm.  When  the  operation  is 
on  the  right  side,  the  patient  should  be  seated  on  a 
low  chair,  and  the  catlin  thrust  from  above  down- 
wards, from  the  part  just  in  front  of  the  point 
where  the  clavicle  is  connected  with  the  acromion, 
the  surgeon  raising  his  hand  as  the  instrument  pro- 
ceeds downwards  and  backwards,  until  its  point 
has  come  out  at  the  inner  edge  of  the  latissimus 
dorsi,  when  the  flap  is  to  be  made,  and  the  opera- 
tion finished  as  above  directed.  (See  Averill's 
Operative  Surgery,  p.  135.  Also  Lisfranc  de 
St.  Martin,  et  Champesme,  Nouveau  Proccde 
Operatoire  pour  Vamputation  du  hras  dans  son 
articulation  scapulo-humerale.  Paris,  1815.)  [This 
method  is  very  rapid  and  brilliant  when  well  per- 
formed, but  it  requires  a  practised  hand  and  consi- 
derable dexterity  to  prevent  the  kiiife  becoming 
fixed  between  the  head  of  the  humerus  and  the 
acromion.  This  embarrassment  is  all  the  more 
likely  to  occur  if  the  acromion  is  prominent,  and 
especially  if  it  projects  forwards  over  the  shoulder 
more  than  usual,  which  is  sometimes  the  case.] 

Oral  Incision. — Mr.  Guthrie,  who  was  one  of  the 
first  to  recommend  this  mode  of  operation,  com- 
mences the  first  incision  immediately  belovv  the 
acromion,  and,  with  a  gentle  curve,  extends  it  down- 
wards and  inwards,  through  the  integuments  onlj-  a 
little  below  the  anterior  fold  of  the  armpit.  The 
second  incision  outwards  is  made  after  the  same 
manner;  but  is  carried  rather  further  down,  so  as  to 
expose  the  long  head  of  the  triceps  at  the  under  edge 
of  the  deltoid.  The  third  incision,  commencing  at 
the  same  spot  as  the  first,  but  following  the  mar- 
gin of  the  retracted  skin,  divides  the  deltoid  on  that 
side  down  to  the  bone,  and  exposes  the  insertion 
of  the  pectoralis  major,  which  must  be  cut  throueh. 
This  flap  is  now  to  be  raised,  so  as  to  expose  the 
head  of  the  bone.  The  fourth  incision  outwards 
divides  the  deltoid  muscle  down  to  the  bone,  when 
the  posterior  flap  is  to  be  well  turned  back,  so  as 
to  bring  into  view  the  teres  minor  and  infra- 
spinatus passing  from  the  scapula  to  the  great 
tuberosity  of  tlie  humerus.  The  outer  and  inner 
flap  being  now  raised,  the  head  of  the  bone  may 
be  rolled  a  little  outwards,  the  teres  minor  and 
infra-spinatus  cut,  and  an  opening  made  into  the 
joint.  The  capsular  ligament,  supra-spinatus,  and 
long  head  of  the  biceps  are  then  divided.  The 
inner  side  of  the  capsule  is  now  cut  through,  to- 
gether with  the  subscapularis  muscle,  as  it  approaches 
its  insertion  into  the  lesser  tuberosity  of  the  hu- 
merus. The  long  head  of  the  triceps  is  next  di- 
vided; and,  lastly  with  one  sweep  of  the  knife, 
the  rest  of  the  soft  parts  arc  cut,  together  with  tlio 
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axilliirjr  artery,  veins,  and  nerve, 
Wounds,  p.  274 — 276.) 

The  plan  adopted   by  Larrey  in   his  latter 
oponitions,  produces  a  result  essentially  similar 
to  that  just  described.     Larrey  first  makes  a 
longitudinal  incision  from  the  acromion  to  about 
an  inch  below  the  neck  of  the  humerus,  down  to 
the  bone,  so  as  to  divide  the  fleshy  part  of  the  del- 
toid into  two  even  parts.    This  cut,  he  says,  facili- 
tates and  renders  more  exact  the  rest  of  the 
operation.    From  this  wound,  the  incisions  for  the 
flaps  are  continued.    Having  made  the  foregoing 
incision,  "  I  direct  an  assistant  to  draw  up  the  skin 
of  the  arm  towards  the  shoulder,  and  I  form  the 
anterior  and  posterior  flaps  by  two  oblique  strokes 
of  the  knife  made  from  within  outwards  and  down- 
wards, so  as  to  cut  through  the  tendons  of  the  pec- 
toralis  major  and  latissiraus  dorsi.    There  is  no 
risk  of  injuring  the  axillary  vessels,  as  they  are 
out  of  the  reach  of  the  point  of  the  knife.  The 
cellular  connections  of  these  two  flaps  are  to  be  di- 
vided, and  the  flaps  themselves  raised  by  an  assist- 
ant, who,  at  the  same  time,  is  to  compress  the  two 
divided  circumflex  arteries.    The  whole  joint  is 
now  exposed.    By  a  third  sweep  of  the  knife, 
carried  circularly  over  the  head  of  the  humerus,  the 
capsule  and  tendons  running  near  the  articulation 
are  cut  ;  and  the  head  of  the  bone  being  inclined 
a  little  outwards,  the  knife  is  to  be  carried  along 
its  posterior  part,  in  order  to  finish  the  section  of 
the  tendinous  and  ligamentous   attachments  in 
that  direction.     The  assistant  now  applies  his 
forefingers  over  the  brachial  plexus,  for  the  pur- 
pose of  compressing  the  artery,  and  commanding 
the  current  of  blood  through  it.    Lastly,  the  edge 
of  the  knife  is  turned  backwards,  and  the  whole 
fasciculus  of  axillary  vessels  is  cut  through,  on  a 
level  with  the  lower  angles  of  the  two  flaps,  and 
in  front  of  the  assistant's  fingers.    The  patient 
does  not  lose  a  dmp  of  blood  ;  and  ere  the  com- 
pression is  remitted,  the  extremity  of  the  axillary 
artery  is  readily  seen,  taken  up  with  a  pair  of  for- 
ceps, and  tied.    The  circumflex  arteries  are  next 
secured,  which  completes  the  operation."  {Mem. 
de  CIdr.  Mil.  t.  iv.  p.  428.   Paris,  1817.) 

Larrey  takes  no  measures  in  the  first  stage  of 
the  operation  for  commanding  the  flow  of  blood, 
as  the  assistant  merely  presses  the  axillary  artery 
between  his  fingers  just  before  it  is  divided. 

Larrey  affirms,  that  the  above  described  way  of 
operating  is  applicable  to  almost  every  case  met 
with  in  military  practice.  First,  because  all  gunshot 
wounds,  generally,  which  mutilate  the  arm,  so  as 
to  create  the  necessity  for  the  operation,  partly,  or 
entirely  destroy  the  centre  of  the  deltoid,  while 
there  is  always  enough  flesh  left  at  the  sides  for 
making  the  two  flaps.  Secondly,  because,  in  the 
very  rare  instances  where  the  lateral  parts  of  the 
shoulder  are  destroyed,  and  the  middle  untouched, 
no  advantage  would  be  gained  by  operating  in  La 
Faye's  manner,  as  Larrey  conceives  that  the  de- 
tached flap  would  slough,  or  become,  as  he  terms 
it,  disorganised.  He  now  prefers  dividing  the 
middle  piece  of  flesh,  and  giving  the  flaps  the 
same  shape  as  if  they  were  uninjured.  He  even 
asserts,  that  the  operation,  done  without  any  Hops 
at  all,  answers  better  than  any  method  in  which 
the  surgeon  preserves  flaps  not  naturally  intended 
for  the  part.  Thus,  when  all  thj  flesh  of  the 
shoulder  has  been  shot  away,  he  has  seen  surgeons 
cover  the  glenoid  cavity  with  a  flap  saved  from  the 


soft  parts  of  the  axilla  ;  but  sucli  flaps  invariably 
sloughed,  hemorrhages  ensued,  and  the  patients 
died.    (P.  4aO,  431.)    Some  of  these  latter  ob- 
servations are,  clearly  enough,  the  result  of  great 
partiality  to  a  particular  method  of  operating  ; 
because  who  can  doubt,  when  the  lateral  parts  of 
the  shoulder  are  injured,  as  they  frequently  are 
(and  not  very  rarely,  as  Larrey  asserts),  bv  the 
passage  of  a  musket-ball  through  the  shoulder, 
from  before  backwards,  that  the  right  method  is 
that  of  La  Faye  ;  or  the  same  operation,  with  the 
slight  difference  of  making  the  flap  of  a  semicir- 
cular shape  ?    It  was  for  cases  of  this  description 
that  Mr.  Collier  and  the  author  of  this  Dictionary 
operated  after  La  Faye's  plan,  with  perfect  success, 
after  the  battle  of  Waterloo  :  and  a  poor  fellow  of 
the  rifle  brigade,  who  was  brought  in  too  late  for 
operation,  and  died  of  sloughing,  had  his  shoulder 
nijured  in  the  same  wa)-,  the  middle  of  the  deltoid 
being  untouched,  and  shot-holes  existing  behind, 
and  in  front  of,  the  articulation.    The  cases  which 
have  fallen  under  my  own  personal  observation, 
and  numerous  others  on  record,  furnish  an  adequate 
proof,  that,  excellent  as  Larrey 's  method  is  for 
many  cases,  La  Faye's  answers  very  well  in  others. 
After  the  storming  of  St.  Sebastian,  nine  shoulder- 
joint  amputations  were  done  with  success  ;  seven 
of  them  by  raising  the  deltoid  as  a  flap.  (See 
Guthrie  on  Gunshot  Wounds,  p.  108.) 

The  oval  operation  is  described  by  M.  Scout- 
teten,  for  the  left  arm,  as  follows  : — The  surgeon 
first  takes  hold  of  the  middle  of  the  arm  with  his 
left  hand,  and  raises  it  four  or  five  inches  from  the 
side.  With  his  right  hand  he  then  applies  the 
point  of  the  scalpel  immediately  below  the  acro- 
mion, and  passes  it  into  the  flfsh  until  it  touches 
the  head  of  the  humerus.  He  then  depresses  the 
handle,  and  forms  the  first  incision,  which  extends 
downwards  four  inches  from  the  point  of  the  acro- 
mion, and  divides  the  posterior  third  of  the  deltoid, 
and  the  greater  part  of  the  fibres  of  the  long  por- 
tion of  the  triceps  down  to  the  bone.  The  second 
incision  is  next  commenced  with  the  point  of  the 
knife  directed  downwards  upon  the  inner  side  of 
the  limb,  and  in  front  of  the  biceps,  on  a  level  with 
the  place  where  the  first  incision  ended.  The 
wound  is  then  extended  inwards  and  upwards  to 
the  acromion,  where  it  terminates  by  joining  the 
first.  These  two  wounds  form  a  triangle,  which 
partly  consists  of  relinquished  integuments,  and 
has  its  base  downwards. 

In  order  to  find  the  joint  with  greater  ease,  the 
surgeon  may  now  detach  a  little  of  the  deltoid 
from  the  bone.    An  assistant  can  also  keep  the 
edges  of  the  incision  asunder,  so  that  the  operator 
may  be  enabled  to  see  and  divide  the  capsular 
ligament  and  the  tendons  of  the  supra-spinatus, 
infi'a-spinatus,  and  teres  minor,  which  are  inserted 
into  the  greater  tubercle  of  the  humerus,  and  the 
tendon  of  the  subscapularis,  which  is  inserted  into 
the  lesser  tubercle.    The  operator,  who  constantly 
keeps  hold  of  the  arm,  now  communicates  to  it 
some  rotatory  movements,  in  order  to  bring  the 
above  tendons,  one  after  another,  under  the  knife, 
and  divide  them  with  the  capsule.  Imiuediatclj' 
the  capsule  and  tendons  have  been  cut  through, 
the  head  of  the  bone  readily  quits  its  socket.  The 
surgeon  luxates  the  bone  by  pushing  it  a  little  up- 
wards, and,  at  the  same  moment,  inclining  the 
condyles  towards  the  side.    The  next  proceeding 
is  to  divide  the  flesh  on  the  inner  side  of  the  limb, 
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j  i   closely  as  possible  down  to  the  bone  ;  but,  when 
I  :     knife  approaches  the  arteiy,  tliis  vessel  is  to  be 
:  ken  hold  of  and  compressed  by  an  assistant,  be- 
!    l  e  the  incision  is  coniplett-d.    In  this  way,  no 
:i.  inorrhage  need  be  apprehended. 

Wiien  it  is  the  right  limb,  the  only  difference  is, 
tliat  tlie  first  incision  is  made  at  the  inner  side  of 
t!ie  arm,  and  extended  up  to  the  acromion.  Scout- 
ti  ten  considers  a  single  assistant  sufficient,  and 
Loinpression  of  the  subclavian  artery  unnecessary. 
( II.  Scoutteten,  La  Melhode  Ovalaire,  on  Nouvelk 
Methtxle  pour  ampuier  dans  les  Articulations.  Paris, 
lu-27,  4io.) 

[With  respect  to  the  choice  between  the  different 
methods  of  amputation  proposed  for  the  shoulder- 
joint,  it  is  scarcely  necessary  to  repeat,  that  no  one 
operation  can  be  employed  exclusively  in  all  cases, 
but  the  selection  must  be  influenced  by  the  state 
in  which  the  soft  parts  are  found  in  each  particular 
instance;  for  example,  when  the  tissues  on  the  out- 
side of  the  joint  are  much  injured,  a  flap  from  the 
deltoid  would  be  impossible,  and  anterior  and  pos- 
terior flaps,  or  Larrey's  or  Guthrie's  oval  incisions 
must  be  resorted  to  instead.  On  the  other  hand, 
wlien  a  musket-ball  has  passed  through  the  shoul- 
der so  as  to  injure  the  parts  in  front  and  behind, 
tlie  operations  just  alluded  to  must  give  place  to 
tlie  external  flap  formed  from  the  deltoid  muscle,  as 
recommended  by  La  Faye,  Dupuytren,  &c. 

The  double  flaps  and  the  oval  incisions  have  the 
advantage  of  leaving  a  smaller  cicatrix,  which  forms 
merely  a  single  vertical  line  of  wound,  and  is  less 
extensive  than  after  the  single  flap  operation,  where 
it  is  either  square  or  semicircular  in  outline..  The 
circular  operation  is  more  difficult  of  performance 
than  the  other  methods,  and,  notwithstanding  the 
recommendation  of  M.  Vrlpeau,  is  very  rarely  prac- 
tised. In  cases  of  tumors  of  the  arm  requiring  ampu- 
tatiiin  at  the  shoulder,  the  oval  incision  will  be  found 
most  convenient,  as  the  disease  which  necessitates 
the  operation  will  almost  always  extend  too  high 
to  admit  of  the  formation  of  flaps  by  transfixion. 
In  a  case  of  extensive  disease  of  the  humerus,  in 
which  the  tumor  was  equal  in  size  to  the  trunk  of 
the  patient's  body,  the  present  editor  removed  the 
limb,  with  great  facility,  by  incisions  of  this  kind, 
and  notwithstanding  the  magnitude  of  the  disease, 
the  wound  healed  by  first  intention,  and  left  a  very 
small  cicatrix.] 

When  the  scapula  is  shattered,  of  course  the 
loose  fragments  should  be  taken  away  ;  and,  if  the 
acromion  be  broken,  and  the  remnant  of  it  pointed 
anil  irregular,  this  sharp  rough  portion  should  be 
sawn  off,  as  was  practised  long  ago  by  M.  Faure. 
(See  Mem.  de  I' Acad,  da  Chir.  t.  vi.  p.  114.)  In 
one  case,  indeed,  Larrey  found  it  necessary  to  take 
aw.ay  more  than  two  thirds  of  the  scapula,  and  the 
humeral  end  of  the  clavicle.  {MCm.  de  Chir.  Mil. 
t.  iv.  p.  432.)  Sawing  off  part  of  the  acromion, 
and  coracnid  process,  as  a  general  rule,  seems  to 
me  quite  unnecessary  and  improper,  not  only  as 
producing  delay,  but  wounding  other  parts  which 
should  not  be  at  all  disturbed.  (See  Oulhrie  on 
(liinshol  Wounds,  p.  28.5,  28b',  &c.)  The  practice 
of  scraping  away  the  cartilage  of  the  glenoid  cavity, 
exc<'[it  when  it  is  diseased,  is  not  of  greater  value. 

[Cases  have  occurred  in  which  it  was  necessary 
to  remove  the  ivliole  of  the  scapula  with  the  upper 
e.vtreinity.  Tills  was  done  successfully  by  Mr. 
Cuming  in  1808,  at  Antigua,  in  a  case  of  gun- 
shot wound.    In  iUoO,  Gaetani  Bey,  at  Cairo, 


removed  the  whole  of  the  scapula  and  half  of  the 
clavicle  in  a  boy  fourteen  years  of  age.  The  case 
was  one  of  extensive  injury  ;  after  amputation  at 
the  glenoid  cavity  the  scapula  being  much  shattered 
was  cut  away,  and  then  the  clavicle,  being  found  to 
project  too  much,  was  partially  removed.  The 
patient  recovered.  (See  Feryusson,  Op.  Surg. 
p.  338.)  In  1844,  M.  Rigaud  of  Strasbourg,  re- 
moved the  entire  scapula,  with  the  external  extre- 
mity of  the  clavicle,  with  complete  success,  in  a 
soldier  aged  51,  for  an  osseous  tumor  on  the  an- 
terior angle  of  the  left  scapula.  In  this  case  the 
arm  had  been  removed  at  the  shoulder-joint  eight 
months  previously  for  a  tumor  on  its  upper  portion. 
(See  Velpeau,  El.  de  Med.  Oper.  vol.  ii.  p.  471, 
Mott's  Translation.)  Several  cases  also  are  re- 
corded of  recovery  taking  place  after  the  arm  with 
the  scapula  liad  been  completely  torn  away  by 
machinery.  (Fergusson,  loc.  cit.,  and  Ed.  Med. 
Journ.  Feb.  1845.)] 

lower  extremity. 
[Amputation  of  the  Toes.] 

[Amputation  of  the  phalanges  of  the  toes  may  be 
performed  in  the  same  way  as  in  the  fingers. 

Amputation  of  the  toes  at  the  metatarso-phalan- 
geal  joints  may  also  be  performed,  as  in  the  fingers, 
either  with  lateral  flaps,  or  by  the  oval  method. 

In  the  great  toe  the  large  size  of  the  head  of  the 
metatarsal  bone  should  be  remembered,  or  the 
operator  may  find  that  he  has  not  left  sufficient 
skin  to  cover  it  without  an  undue  tension  of  the 
flaps.  In  this  joint  upper  and  under flxips  will  be 
found  to  answer  remarkably  well,  and  the  thick 
pad  of  skin  under  the  ball  of  the  great  toe  will 
then  be  preserved  uninjured.  A  method  suggested 
by  Mr.  Skey  produces  a  very  similar  result.  He 
makes  a  longitudinal  incision  along  the  inner  side 
of  the  toe,  commencing  about  half  an  inch  behind 
the  articulation,  and  carried  onwards  to  the  middle 
of  the  first  phalan.x.  At  the  end  of  this  line  he 
makes  a  circular  incision  round  the  toe  down  to 
the  bone  and  then  reflects  back  the  integuments. 
(Op.  Surg.  p.  378.)  The  head  of  the  metatarsal 
bone  when  implicated  in  the  disease  or  injury 
should  be  removed  with  the  saw  or  with  the 
cutting  forceps.  If  this  is  to  be  done,  the  in- 
cision may  commence  a  little  more  posteriorl3',  hut 
the  head  of  the  bone  should  always  be  retained  if 
possible,  as  it  forms  the  principal  point  of  support 
at  the  anterior  part  of  the  foot. 

All  the  toes  may  be  separated  from  their  meta- 
tarsal bones  by  a  proceeding  similar  to  that  recom- 
mended for  the  fingers.] 

[Amputation  op  the  Toes  together  with 
THEiii  Metatarsal  Bonks.] 
[The  great  toe  with  its  metatarsal  bone  may  bo 
removed  by  the  oval  incision  recommended  for  the 
thumb  or  little  finger.  The  point  of  the  oval  should 
commence  half  an  mch  behind  the  joint,  or  it  will 
be  difficult  to  disarticulate  the  metatarsal  bone  from 
the  internal  cuneiform  without  notching  the  skin. 
To  avoid  this  inconvenience  M,  A.  Gudrin  suggests 
that  an  incision  should  be  made  from  the  point  of 
the  oval  downwards  towards  the  inner  margin  of 
the  sole  of  the  foot,  and  over  the  articulation,  thus 
forming  an  angular  flap  which  may  be  turned  down 
{Chir.  Opir.  p.  140',) 

In  this  operation  it  will  be  necessary  to  bear  in 
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mind  that  the  base  of  this  metatarsal  bone  has  a 
tubercle  projecting  downwards  iu  the  sole  of  the 
foot,  and  that  this  tubercle  receives  the  insertion  of 
the  peroneus  longus  tendon. 

The  fifth  toe  with  its  metatarsal  bone,  may  be  dis- 
articulated by  a  like  methed  from  the  cuboid.  The 
joint  between  these  bones  has  an  oblique  direction 
forwards  and  inwards  across  the  foot,  and  the 
base  of  the  metatarsal  bone  hns  a  large  tubercle 
projecting  backwards  beyond  it  which  may  be  very 
readily  felt  along  the  outer  margin  of  the  foot. 
This  tubercle  receives  the  insertion  of  the  peroneus 
brevis  tendon;  the  point  of  the  knife  should  be 
passed  behind  it  and  then  carried  obliquely  for- 
wards, so  as  to  divide  the  tendon  and  enter  the 
joint. 

The  first  and  second  toes  with  their  metatarsal 
bones  may  be  removed  together ;  and  so  also  may 
the  fourth  and  fifth,  or  perhaps  even  the  third, 
fourth  and  fifth  ;  but  if  more  than  these  should  re- 
quire to  be  taken  away,  it  would  be  better  to  am- 
putate across  the  foot  at  the  tarso-metatarsal  joints.] 


Amputation  at  the  Tarso  metatarsal 
Articulations. 

Mr.  Hey  proposed  a  new  mode  of  removing  the 
metatarsal  bones,  which  on  repeated  trial  fully 
answered  his  expectations.  By  the  term  ?ieiv,  I 
here  mean  a  particular  method,  which  had  not  been 
previously  described,  though  it  may  have  been  per- 
formed by  others  sooner  than  by  Mr.  Hey  himself; 
for  the  merit  of  having  first  done  it  is  imputed  to 
the  late  Mr.  Turner,  of  North  Yarmouth,  who  did 
it  vvith  success  about  the  year  1787.  (See  Hutchi- 
son's Prac.  Obs.  p.  70.)  On  the  first  entrance  of 
the  French  army  into  Holland  after  the- revolution, 
Paroisse  met  with  many  cases  in  which  the  toes, 
and  more  or  less  of  the  foot  were  attacked  with 
mortification  from  cold.  Here  he  found  it  sufficient 
merely  to  take  away  the  diseased  portion  of  the 
foot,  and  all  the  patients  operated  upon  in  this 
manner  were  cured  ;  walking  afterwards  with 
more  or  less  difficulty,  according  as  the  portion  of 
the  foot  taken  away  had  been  greater  or  smaller. 
{^Opuscules  de  Chir.  p.  218.) 

Mr.  Hey  made  a  mark  across  the  upper  part  of 
the  foot,  to  denote  where  the  metatarsal  bones  are 
joined  to  those  of  the  tarsus.  About  half  an  inch 
from  this  mark,  nearer  the  toes,  he  made  a  trans- 
verse incision,  through  the  integuments  and  muscles 
covering  the  metatarsal  bones.  From  each  extre- 
mity of  this  cut,  he  made  an  incision  along  the 
inner  and  outer  side  of  the  foot  to  the  toes  :  he 
removed  all  the  toes  from  the  metatarsal  bones,  and 
then  separated  tlie  integuments  and  muscles  form- 
ing the  sole  of  the  foot,  from  the  inferior  part  of 
the  metatarsal  bones,  keeping  the  edge  of  the  knife 
as  near  the  bones  as  possible,  in  order  to  expedite 
the  operation,  and  preserve  as  much  nmscular  flesh 
in  the  flap  as  could  be  saved.  He  then  separated 
the  four  smaller  metatarsal  bones,  at  their  junction 
with  the  tarsus,  and  divided  witli  a  saw  the  pro- 
jecting part  of  the  first  cuneiform  bone,  which 
supports  the  great  toe.  Tlie  arteries  being  tied, 
Mr.  Hey  applied  the  flap,  whicli  had  formed  the 
sole  of  the  foot,  to  the  integuments  which  remained 
at  the  upper  part,  and  kept  them  in  contact  with 
sutures.  The  cicatrix  being  situated  at  the  top  of 
tlie  foot,  is  in  no  danger  of  being  luu-t  ;  while  the 
place,  where  the  toes  were  situated,  is  covered 
witii  such  strong  skin,  viz.  what  previously  formed 


the  sole  of  the  foot,  that  it  cannot  be  injured  by 
any  moderate  violence.  (See  Practical  Observa- 
tions in  Siirr/cri/,  p.  53,5,  &c.) 

[Lisfrauc,  who  gave  very  minute  instructions  for 
the  performance  of  this  operation,  did  not  saw  off 
the  internal  cuneiform  bone,  nor  is  it  usual  to  do  so 
in  the  present  day  ;  but  the  first  metatarsal  bone  is 
separated,  like  the  others,  at  its  line  of  union  with 
the  tarsus.  Before  attempting  this  operation,  the 
surgeon  must  make  himself  thoroughly  acquainted 
with  the  anatomy  of  the  tarso-metatarsal  joints, 
vyhich  are  very  closely  and  firmly  held  together  by 
ligaments,  so  that  very  little  movement  is  permitted 
to  tliem. 

The  general  direction  of  the  articulation  is  con- 
vex towards  the  toes,  but  it  is  also  oblique  forwards 
and  inwards  across  the  foot.  This  should  be  re- 
membered in  making  the  first  incision,  whicii 
should  be  slightly  convex,  and  should  have  a  cor- 
responding obliquity  instead  of  being  transverse  as 
recommended  by  Mr.  Hey.  Before  making  this 
incision  the  operator  should  determine  to  his  satis- 
faction the  points  opposite  to  which  the  articulation 
commences,  both  on  the  inner  and  on  the  outer 
side  of  the  foot.  On  the  outer  side  he  will  have 
no  difficulty  in  recognising  the  tubercle  of  the  fifth 
metatarsal  bone,  but  on  the  inner  side  there  is  no 
equally  evident  projection  belonging  to  the  first 
metatarsal  ;  he  might,  therefore,  unless  he  were 
well  acquainted  with  the  anatomy  of  these  joints, 
fall  into  the  error  of  opening  the  articulation  be- 
tween the  scaphoid  and  cuneiform  bones,  instead  of 
that  between  the  cuneiform  and  first  metatarsal. 
The  principal  prominence  along  the  inner  margin  of 
the  foot  belongs  to  the  tuberosity  of  the  scaphoid 
bone,  the  joint  between  the  metatarsal  bone  and 
the  internal  cuneiform  is  an  inch  and  a  quarter  or 
an  inch  and  a  half  in  front  of  this  prominence. 

The  outline  of  these  articulations  is  very  irregu- 
lar in  consequence  of  the  manner  in  which  the 
second  metatarsal  bone  projects  backwards  and  is 
wedged  in  between  the  three  cinieiforra  bones. 
This  point  should  be  specially  noticed,  as  it  consti- 
tutes the  chief  difficulty  in  disarticulating  the  boi;es. 
There  are  very  strong  ligaments  in  the  sole  of  the 
foot  binding  the  bones  together,  passing  both  in  a 
transverse  and  longitudinal  direction,  and  the  tendon 
of  the  peroneus  longus  crosses  the  sole  of  the  foot  to 
be  inserted  into  the  base  of  the  first  metjitarsal 
bone.  The  French  surgeons  describe  an  interos- 
seous ligament  passing  from  the  outer  surface  of  the 
internal  cuneiform  to  the  base  of  the  second  and 
tliird  metatarsal  bones,  and  Lisfranc  believed  this 
ligament  to  be  the  principal  obstacle  in  separatingthe 
bones.  He  recommended,  therefore,  that  the  point 
of  the  knife  should  be  thrust  downwards  towards 
the  sole  of  the  foot,  between  tlie  internal  cuneiform 
and  second  metatarsal  bones  so  as  to  divide  this 
ligament,  immediately  after  the  joint  had  been 
opened  above.  This  plan  is  not  generally  recom- 
mended by  English  writers,  probably  from  fear  that 
the  point  of  the  knife  might  pass  too  far  into  the 
sole  of  the  foot,  and  injure  vessels  at  a  distance 
from  the  surface  of  the  wound  and  beyond  the 
reach  of  a  ligature.  A  little  practice  on  the  dead 
subject  will  enable  the  surgeon  to  separate  the 
bones  with  tolerable  facility  without  resorting  to 
this  expedient.  The  plantar  flap  should  lie  largo  ; 
it  should  extend  forwards  on  tiie  inner  side  nearly 
to  the  root  of  the  great  toe,  but  it  need  not  he 
quite  so  long  towards  the  out.r  border  of  the  foot. 
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In  cutting  this  fliip  from  within  outwards  after 
■  has  separated  the  joints,  (which  is  the  plan 

uilly  recommended,)  the  operator  will  find  it 

licult  to  make  it  of  the  exact  shape  required, 
:  d  to  give  it  an  even  and  regular  edge.  He  may 
avoid  this  difficulty  by  making  an  incision  through 

f  integuments  of  the  sole  to  determine  the  outline 

the  flap,  at  the  commencement  of  the  operation. 

To  avoid  the  difficulties  connected  with  the  dis- 
articulation of  the  second  metatarsal  bone,  Mr. 
Skey  suggests  that  it  should  be  divided  with  the 
Hitting  forceps,  and  its  posterior  extremity  be 
billowed  to  remain.  {Op.  Sure/,  p.  376.)  M. 
liaiidens  has  proposed  that  the  first  metatarsal 
bone  only  should  be  separated  at  the  joint,  the  four 
others  being  sawn  off  in  a  transverse  line  at  the 
kvel  of  the  internal  cuneiform  bone.  {Bourghy, 
Med.  Oph:  t.  i.  p.  267.) 

Any  additional  length  which  can  be  given  to  the 
foot  will  be  of  the  greatest  advantage  to  the  patient; 
it  should  therefore  be  understood  that  in  any  case 
which  would  admit  of  the  preservation  of  the  pos- 
terior half  or  posterior  third  of  the  metatarsal  bones, 
amputation  in  the  continuity  of  these  bones  should 
always  be  preferred  to  their  disarticulation.] 

Amputation  through  the  Mediotarsai,  Ar- 
ticulations, OR  Chopart's  Operation. 

The  method  of  removing  a  part  of  the  foot  at 
the  junction  of  the  two  halves  of  the  tarsus,  or 
Chopart's  operation,  is  one  of  considerable  merit. 
It  is  performed  in  the  nearly  parallel  articulations 
of  the  03  calcis  with  the  os  cuboides,  and  of  the 
astragalus  with  the  os  naviculare.  Thus  the  heel 
is  preserved,  on  which  the  patient  can  afterwards 
w:ilk.  The  performance  of  it  is  simple.  The  tour- 
niquet having  been  applied,  the  surgeon  is  to  make 
a  transverse  incision  through  the  skin  which  covers 
the  instep,  two  inches  from  the  ankle  joint.  He  is 
to  divide  the  skin,  and  the  extensor  tendons  and 
riuisoles,  in  that  situation,  so  as  to  expose  the  con- 
vexity of  the  tarsus.  He  is  next  to  make  on  each 
side  a  small  longitudinal  incision,  which  is  to  begin 
lielow  and  a  little  in  front  of  the  malleolus,  and  is 
to  end  at  one  of  the  extremities  of  the  first  incision. 
After  having  formed  in  this  way  a  flap  of  integu- 
ments, he  is  to  let  it  be  drawn  upward  by  the 
assistant  who  holds  the  leg.  There  is  no  occasion 
to  dissect  and  reflect  the  flap  ;  for  the  cellular  sub- 
stance connecting  the  skin  with  the  subjacent  apo- 
neurosis is  so  loose,  that  it  can  easily  be  drawn  up 
ve  the  place  where  the  joint  of  tlie  calcaneum 
li  the  cuboides,  and  that  between  the  astragalus 
aiiil  scaphoides,  ought  to  be  opened.  The  surgeon 
ivill  penetrate  the  last  most  easily,  particularly  by 
t  iking  for  his  guidance  the  eminence,  which  indi- 
<  ites  the  attachment  of  the  tibialis  posticus  muscle 
to  the  inside  of  the  os  naviculare.  The  joint  of 
tlie  OS  cuboides  and  os  calcis  lies  pretty  nearly  in 
the  same  transverse  line,  but  rather  obliquely  for- 
v.ard.  The  ligaments  having  been  cut,  the  foot 
falls  back.  The  bistoury  is  then  to  be  put  down, 
ami  the  straight  knife  used,  with  which  a  flap  of 
the  soft  parts  is  to  be  formed  under  the  tarsus  and 
metatarsus,  long  enough  to  admit  of  being  applied 
to  the  naked  bones  so  as  entirely  to  cover  tliem. 
It  is  to  be  main;aincd  in  this  position  with  three  or 
four  sutures  and  strips  of  r^dhesivo  plaster,  which  arc 
to  extend  from  the  hr!cl,  over  the  flap,  to  the  inferior 
and  anterior  part  of  the  leg.  On  the  instep,  the 
continuation  of  the  anterior  tibial  artery  will  require 


a  ligature  ;  and  in  the  sole,  the  internal  and  exter- 
nal plantar  arteries,  in  the  thickness  of  the  flap  of 
soft  parts,  must  generally  be  taken  up.  I  have 
seen  several  patients  who  had  undergone  Chopart's 
operation,  and  afterwards  walked  exceedingly  well. 
A  black  man  was  lately  shown  to  me  by  my  friend, 
Mr.  Copland  Hutchison,  who  had  performed  the 
operation  ;  and  in  reality  scarcely  any  limping  was 
perceptible.  I  mention  these  facts,  because  Dupuy- 
tren  may  have  expressed  himself  rather  too  strongly 
against  Chopart's  operation,  when  he  says,  that  the 
removal  of  a  part  of  the  tarsus  deprives  the  patient 
of  a  point  of  support  essential  in  walking  and  stand- 
ing, and  renders  the  limb  nearly  useless.  He  asserts 
like  wise,  that,  as  the  attachments  of  the  tibialis  an- 
ticus  and  tibialis  posticus,  the  antagonists  of  the 
gastro  cnemius  and  soleus,  are  divided,  the  heel  be- 
comes drawn  considerably  upwards. 

[The  operation  is  still  practised  very  much 
in  the  manner  just  described,  excepting  that  the 
superior  incision  is  commonly  made  slightly  con- 
vex and  not  square  in  shape.  It  should  com- 
mence on  each  side  near  the  margins  of  the  sole 
of  the  foot  and  a  little  in  front  of  the  articu- 
lations. On  the  inner  side  of  the  foot  the  tu- 
berosity- of  the  scaphoid  forms  a  sure  guide  to 
the  joint  between  that  bone  and  the  astragalus, 
while  on  the  outer  side  the  joint  between  the  cu- 
boid bone  and  the  os  calcis  will  be  found  with 
tolerable  certainty  three-quarters  of  an  inch  behind 
the  prominence  of  the  fifth  metatarsal  bone.  Should 
the  condition  of  the  parts  in  the  sole  not  permit 
the  formation  of  a  sufficient  flap  from  that  region, 
part  of  the  covering  might  be  obtained  from"  the 
dorsal  surface  of  the  foot  ;  but  the  hirge  flap  from 
the  sole  is  much  to  be  preferred,  because  it  removes 
the  cicatrix  from  the  lower  end  of  the  stump,  where 
it  is  most  exposed  to  injury.  Some  surgeons 
saw  off  a  thin  slice  of  the  astragalus  and  os  calcis. 
M.  Malgaigne,  with  more  reason,  thinks  it  ad- 
visable to  remove  the  projecting  anterior  and  exter- 
nal angle  of  the  os  calcis,  which  rests  on  the  ground 
when  the  heel  is  retracted,  and  causes  painful  pres- 
sure upon  the  flap.  Pie  is  doubtful  even  whether, 
on  account  of  this  tendency  to  retraction,  it  would 
not  be  always  preferable  to  take  away  the  os  calcis 
and  leave  only  the  astragalus.  {M&d.  Oper.  p.  310.) 

The  retraction  of  the  heel  by  the  unopposed  ac- 
tion of  the  muscles  of  the  calf  is  no  doubt  one  of 
the  principal  objections  to  this  operation.  Mr. 
Fergusson  relates  one  case,  where  he  found  it  ne- 
cessary, principally  on  account  of  this  retraction 
to  amputate  a  second  time  at  the  ankle  joint.  (See 
Pract.  Surg.  p.  4!}7.)  Nevertheless,  excellent 
stumps  do  frequently  result  from  Cliopart's  opera- 
tion, and  if  any  tendency  to  retraction  of  the  heel 
should  become  manifest  during  the  progress  of  the 
cure,  it  may  be  prevented  by  the  subcutaneous 
section  of  the  tendo  achillis.  Tins  expedient  has 
been  frequently  resorted  to,  and  with  perfect  success. 
The  retraction  of  the  heel  is  spoken  of  by  M. 
Velpeau  as  an  exceptional  occurrence;  he  states 
that  It  did  not  occur  in  any  of  the  cases  (five  in 
number)  operated  on  by  him  ;  and  M.  Blandin 
says  that  he  met  with  it  but  once  out  of  the  eleven 
of  these  aniputatioiis  which  he  has  performed.  The 
case  above  alluded  to  was  also  the  only  instance 
of  painful  stump,  after  Chopart's  operation,  which 
Mr.  Fergusson  has  met  with. 

Cases  sometimes  occur  in  which  the  scaphoid  bono 
can  be  preserved ;  otliers  in  which  both  scaphoid  and 
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cuboid  can  be  retained.  For  these  it  is  almost  im- 
possible to  lay  down  rules  with  precision,  but  the 
necessary  modifications  in  the  incisions  will  suggest 
themselves  to  every  intelligent  surgeon. 

Mr.  Syme  objects  to  partial  amputations  through 
the  tarsus  in  cases  of  caries,  on  account  of  the 
liability  to  recurrence  of  the  disease  in  those  bones 
which  remain,  although  they  may  appear  perfectly 
sound  at  the  time  of  the  operation.  He  states  that 
he  once  performed  three  secondary  ampiitations, 
within  a  period  of  twelve  months,  upon  stumps  in 
which  Chopart's  operation  had  been  practised. 
{Lancet,  vol.  i.  1855,  p.  307.)  This  objection, 
does  not  hold  good  in  cases  of  injury,  in  which 
these  partial  amputations  through  the  foot  have, 
perhaps,  their  most  valuable  application.] 

[Amputation  at  the  Ankle-Joint.] 

[In  cases  of  caries  of  the  tarsal  bones,  beyond 
the  limits  of  Chopart's  operation,  and  in  many 
cases  of  injury  to  the  foot,  amputation  at  the 
ankle-joint  is  now  performed. 

This  amputation  has  during  the  last  fifteen  years 
been  brought  prominently  into  notice  by  Mr.  Syme, 
and  the  name  of  this  gentleman  is  now  very  com- 
monly associated  with  it.  Previously  to  this,  it 
had  been  practised  occasionally  by  continental 
surgeons;  in  the  last  century  by  Sedillier,  Rossi, 
and  others,  and  in  the  present  century  by  M. 
Baudens;  so  little,  however,  was  it  thought  of, 
that  in  former  editions  of  this  work,  it  was  passed 
over  altogether  without  notice. 

The  principal  novel  feature  in  the  method 
adopted  by  Mr.  Syme,  was  the  procuring  a  flap 
"  from  the  sole  of  the  foot  and  thick  integument 
of  the  heel,  so  that  the  dense  textures  provided  by 
nature  for  supporting  the  weight  of  the  body, 
might  be  still  employed  for  the  same  purpose." 

Previous  to  this,  the  thin  skin  from  the  sides  of 
the  joint  or  from  the  instep,  had  been  made  use  of 
to  form  the  flaps,  and,  consequently,  the  stump  was 
not  well  adapted  to  bear  continuous  pressure. 
Originally  too  the  malleoli  were  allowed  to  re- 
main, so  that  it  is  not  surprising  that  the  results 
were  unsatisfactory.  The  removal  of  the  malleoli 
was  first  suggested  by  M.  Baudens  ;  but  in  his  ope- 
rations the  flap  was  cut  in  the  form  of  a  gaiter  from 
the  skin  on  the  dorsum  of  the  foot,  and  was  turned 
downwards  over  the  ends  of  the  bones.  The  deli- 
cate integument  from  the  dorsum  of  the  foot  was 
not  likely  to  answer  well  as  a  covering  for  a  stump, 
which  must  necessarily  have  to  bear  the  whole 
weight  of  the  body. 

The  following  is  Mr.  Syme's  account  of  his  first 
operation,  Sept.  8,  1842,  on  a  patient  aged 
sixteen,  with  caries  of  the  tarsal  bones.  "  I  cut 
across  the  integuments  of  the  instep  in  a  curved 
direction,  with  the  convexity  towards  the  toes, 
and  then  across  the  sole  of  the  foot,  so  that  the 
incisions  were  nearly  opposite  to  each  other.  The 
flaps  thus  formed  were  next  separated  from  tlieir 
subjacent  connections,  which  was  easily  effected, 
except  at  the  heel  where  the  firmness  of  the  tex- 
ture occasioned  a  little  difficulty.  The  disarticu- 
lation being  then  readily  completed,  the  malli  olar 
projections  were  removed  by  means  of  cutting 
pliers.  The  patient  sufi'ered  no  constitutional  dis- 
turbance or  alarming  symptom  after  the  operation. 
A  small  slough  separated  from  the  edge  of  the 
lower  flap,  in  which,  as  well  as  the  upper  one,  I 


found  it  necessary,  during  the  liealing  process,  to 
make  a  counter  opening  for  the  free  discharge  of 
matter."  The  patient  left  the  hospital  on  the  '^ud 
December.  The  wound  was  soundly  liealed  ;  "and 
any  degree  of  pressure  could  be  borne  by  the  stump, 
which  had  a  round  form  well  suited  for  the  adapta- 
tion of  a  boot  or  artificial  foot,  and  was  strongly 
protected  from  external  injury  by  its  thick  integu- 
ments." {Land,  and  Ed.  Month.  Journ.  Feb.  1843). 

In  1844,  Mr.  Syme  published  the  following 
further  directions,  having  found  that  in  his  first 
operations,  the  flap  was  made  unnecessarily  long. 
"  The  incisions  across  the  instep  and  sole  of  the 
foot  should  be  curved,  the  convexity  forwards,  and 
exactly  opposite  each  other.  A  line  drawn  round 
the  foot,  midway  between  the  head  of  the  fifth 
metatarsal  bone  and  the  malleolus  externus,  will 
show  their  extent  anteriorly,  and  they  should 
meet  a  little  further  back,  opposite  the  malleol.-ir 
projections  of  the  tibia  and  fibula.  Care  should  be 
taken  to  avoid  cutting  the  posterior  tibial  artery  be- 
fore it  divides  into  its  plantar  branches,  as  in  two 
cases  where  I  did  so  there  was  partial  sloughing  of 
the  flap.  If  the  ankle-joint  is  sound,  the  malleolar 
processes  should  be  removed  with  cutting  pliers,  but 
if  the  articular  surfaces  of  the  tibia  and  fibula  be 
diseased,  a  thin  slice  of  these  bones  should  be 
sawn  off.  The  edges  of  the  wound  should  be 
stitched  together  and  lightly  dressed.  When  the 
cure  is  completed,  the  stump  has  a  conical  shape, 
and  has  for  its  apex  or  central  point  of  pressure, 
the  thick  integument  which  covered  the  heeh" 
{Edin.  Med.  Journ.  Aug.  1844.) 

Subsequently  to  this  he  again  slightly  modified 
his  incisions  so  as  further  to  reduce  the  size  of  the 
flap.  "The  foot  being  placed  at  a  right  angle 
with  the  leg,  a  line  drawn  from  the  centre  of  one 
malleolus  to  that  of  the  other,  directly  across  the 
sole  of  the  foot,  will  show  the  proper  extent  of  the 
posterior  flap.  The  knife  should  be  entered  close 
up  to  the  fibular  malleolus,  and  carried  to  a  point 
on  the  same  level  on  the  opposite  side,  which  will 
be  a  little  below  the  tibial  malleolus.  The  anterior 
incisions  should  join  the  two  points  just  mentioned 
at  an  angle  cf  45°  to  the  sole  of  the  foot  and  long 
axis  of  the  leg.  In  dissecting  the  posterior  flap, 
the  operator  should  place  the  fingers  of  his  left 
hand  upon  the  heel,  while  the  thumb  rests  upon 
the  edge  of  the  integuments,  and  then  cut  between 
the  nail  of  the  thumb  and  the  tuberosity  of  the 
OS  calcis,  so  as  to  avoid  lacerating  the  soft  parts, 
which  he,  at  the  same  time,  gently,  but  steadily 
presses  back,  until  he.  exposes  and  divides  the 
tendo  achillis.  The  foot  should  be  disarticulated 
before  the  malleolar  projections  are  removed,  which 
it  is  always  proper  to  do,  and  which  may  be  most 
easily  effected  by  passing  a  knife  round  the  ex- 
posed extremities  of  the  bones,  and  then  sawing 
oft"  a  thin  slice  of  the  tibia  connecting  the  two 
processes."    {Ed.  Monthly  Journ.  184C.) 

"  It  is  of  the  greatest  importance  in  separating  the 
flap  of  skin  fromtlie  os  calcis.  to  cut  parallel  to  the 
bone,  since  when  the  flap  is  detached  from  the 
bone,  its  only  supply  of  nourishment  must  be  tlie 
branches  which  run 'through  it  parallel  to  its  sur- 
face, and  if  instead  of  keeping  parallel  to  the 
surface,  the  operator  cuts  on  the  flap,  he  will  by 
scoring  it  in  this  way  necessarily  cut  across  these 
branches."  Very  light  'dressings  should  be  used 
for  the  first  few  days, as  it  is  important  to  avoid  as 
much  as  possible  the  application  of  pressure  ;  "  tiglit 
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bandaging  would  of  itself  bo  sufficient  to  kill  the 
Ihip."  (Sec  Lancet,  vol.  i.  1!!55,  p.  307.)  Mr. 
!?yme  insists  that  the  flap  should  be  completely 
st  pamted  from  the  os  calcis  before  the  joint  is 
disarticulated  ;  he  strongly  disapproves  of  the  plan 
which  some  have  adopted  of  first  cutting  through 
the  joint,  and  then  dissecting  the  flap  from  behind 
f  irward  off  the  os  calcis,  believing  that  the  vessels 
are  more  likely  to  be  injured  by  so  doing. 

Some  modifications  in  the  operative  procedure 
have  been  since  suggested.  Mr.  Quain,  in  order 
to  facilitate  the  dissection  of  the  flap,  proposes, 
"  after  the  incision  fi'om  malleolus  to  malleolus 
under  the  os  calcis,  to  make  a  straight  incision  at 
light  angles  with  the  first,  to  the  back  part  of  the 
heel  on  the  outer  side  of  the  foot,  a  little  above  and 
parallel  with  its  outer  margin."  (See  Med.  Times, 
Oct.  10,  1857,  p.  370.)  Dr.  Handyside  has  sug- 
gested "an  tero- lateral  flaps,"  the  incisions  commenc- 
ing in  front  of  the  joint  and  terminating  in  the  centre 
of  the  sole  of  the  foot,  just  in  front  of  the  ball  of 
the  heel.  The  cicatrix  would  be  vertical  in  direc- 
tion and  placed  anteriorly..  The  thick  integument 
of  the  heel  would  still  form  the  basis  of  support. 
The  late  Dr.  R.  J.  Mackenzie  proposed  to  form 
an  internal  lateral  flap  in  the  following  manner : — 
'■  The  point  of  the  knife  is  entered  in  the  mesial 
line  of  the  posterior  surface  of  the  ankle  on. a  level 
with  the  articulation,,  carried  down  obliquely  across 
the  tendo  Achillis  towards  the  external  border  of 
tlie  plantar  surface  of  the  heel,  along  which  it  is 
continued  in  a  semilunar  direction.  The  incision  is 
then  curved  inwards  across  the  sole  of  the  foot,.and 
terminates  on  the  inner  side  of  the  tendon  of  the 
tibialis  anticiis,  about  an  inch  in  front  of  the  inner 
malleolus.  The  second  incision  is  carried  across 
the  outer  aspect  of  the  ankle  in  a  semilunar  direc- 
tion between  the  extremities  of  the  first  incision, 
the  convexity  downwards, and  passing  half  an  inch 
below  the  external  malleolus.  The  flap  is  now 
dissected  up,  care  being  taken  that  the  knife  cuts 
close  to .  the  bones,  so  as  to  preserve  the  whole 
thickness  of  the  soft  parts.  By  holding  the  base 
of  the  flap  between  the  fingers  and  thumb,  as  it  is 
detached  from  the  bones,  ail  risk  of  wounding  the 
arterj'  is  avoided.  The  foot  is  then  severed  at  the 
articulation,  and  the  ends  of  the  tibia  and  fibula 
cleared,  so  as  to  allow  of  the  application  of  the  saw, 
by  which  a  thin  slice  of  the  extremities  of  the 
bones  is  removed,  as  in  Syme's  operation.  The 
stump  which  is  left  differs  from  that  formed  by 
Syme's  operation  only  in  the  situation  of  the  cica- 
trix, whicii  is  here  on  the  fibular  side  of  tiie  stump. 
With  an  artificial  foot,  the  patients  are  able  to 
walk  with  ease,  and  with  slightly  perceptible 
lameness,  the  weight  of  the  body  resting  on  the 
face  of  the  stump."  (Ed.  Monthly  Journal,  Aug. 
I!i4.0.)  Dr.  Mackenzie  had  operated  in  this  way 
twice,  and  Dr.  Maclagan  three  times,  with  satis- 
factory results,  but  in  one  ca-.e  in  which  the  po.ste- 
rior  tibial  artery  was  wounded  the  flap  sloughed. 
The  only  merit  claimed  for  this  operation  over  that 
of  Mr.  byme  is  its  greater  facility  of  performance, 
and  its  adaptation  to  cases  where  the  integuments 
on  the  outer  side  of  the  foot  are  diseased,  as  they 
not  un frequently  are.  M.  J.  Iloux  has  also  pro- 
posed an  operation  very  similar  to  that  just  de- 
scrilied.  (See  Mah/aiync,  Med.  Oper.  p.  314.) 
Mr.  Syme  believes  amputation  at  the  ankle-joint 
I  to  be  applicable  to  many  cases  of  disease  or  injury 
of  the  bones  of  the  foot,  or  even  of  the  ankle-joint 


itself,  in  which  formerly  it  was  customary  to  re- 
move the  leg  just  below  the  knee.  An  extended 
exper  ence  of  it  has  convinced  him,  that  a  very 
useful  stump  will  be  obtained,  well  calculated  for 
bearing  pressure  in  consequence  of  the  thick  in- 
teguments of  the  heel  being  made  use  of  to  cover 
the  ends  of  the  bones,  and  that  with  the  aid  of  an 
artificial  foot  the  patients  will  be  able  to  walk  without 
difficulty,  and  with  no  very  serious  degree  of  lame- 
ness. 

The  principal  advantages  claimed  for  this  opera- 
tion by  Mr.  Syme  are ;  first,  that  no  more  of  the 
limb  is  removed  than  is  absolutely  necessary,  the 
diseased  portion  alone  being  taken  away,  and  con- 
sequently the  danger  to  life  is  reduced  to  the  lowest 
possible  degree  ;  secondly,  that  the  risk  of  exfolia- 
tion of  bone  from  inflammation  of  the  medullary 
membrane  and  of  phlebitis  is  lessened,  because 
cancellated  instead  of  dense  bone  is  sawn  through, 
and  the  medullary  canal  is  not  exposed ;  thirdly, 
that  the  stump  is  able  to  bear  the  weight  of  the  body 
in  progression,  without  pain  or  inconvenience. 
The  first  of  these  advantages  would  be  of  greater 
importance,,  if  amputation  through  the  calf  of  the 
leg  were  necessarily  the  alternative,  for  Mr.  Syme 
is  no  doubt  correct  in  thinking,  that  the  risk  to 
life  is  much  less  in  amputiiting  at  the  ankle-joint 
than  in  amputating  below  the  knee  at  the  usual 
place  of  election  ;  and  it  is  with  amputation  at  this 
level  that  he  has  always  drawn  the  comparison. 
The  comparison,  however,  should  rather  be  made 
iDetween  amputation  at  th&  ankle  and  amputation 
in  the  lower  third  of  the  leg,  and  then  the  differ- 
ence in  risk  will  not  be  very  appreciable,  or  vvill 
even  be  in  favour  of  the  amputation  in  the  lower 
third  of  the  leg.  In  fact,  in  this  latter  situation, 
although  an  inch  or  two  more  bone  is  taken  away, 
the  wound  is  considerably  smaller  than  in  ampu- 
tating at  the  joint,  and  it  will  certainly  heal  with 
much  greater  facility. .  Neither  will  many  surgeons 
attach  much  importance  to  the  alleged  advantage 
of  sawing  through  the  bone  in  its  cancellated  tex- 
ture ;  Miv  Syme  himself  does  not  now  persist  in 
advocating  it  in  all  cases.  (See  Amputation  of 
Knee-Joint.)  The  main  advantage  then  of  am- 
putation at  the  ankle  consists  in  the  usefulness  of 
the  stump  which  is  formed,  and  in  this  particular 
it  seems  to  be  deserving  of  all  that  has  been  said 
in  its  favour  by  Mr.  Syme  and  others.  The 
stumps  after  ankle-joint  amputations  are  in  fact 
almost  the  only  ones  that  can  be  at  all  relied  on 
for  supporting  the  weiglit  of  the  body. 

The  principal  objections  which  liave  been  urged 
against  it  are,  its  difficulty  of  performance,  the 
tendency  to  sloughing  of  the  flap,  and  the  slowness 
with  which  the  wound  is  found  to  heal  even  under 
the  most  favourable  circumstances.  The  first  of  these 
objections,  niimely,  difficulty  in  the  operative  proce- 
dure, is  not  one  of  any  great  moment,  since  any  sin-- 
geon  with  moderate  powers  of  manipulation  will, 
with  a  little  practice,  be  enabled  to  perform  it  with 
ease.  The  liability  to  slomjhing  of  the  flap  is  a 
more  important  disadvantage;  it  has  seldom,  how- 
ever, been  of  any  great  extent,  and  though  it  has 
of  course  delayed  the  cure,  it  has  not  nuu'h  inter- 
fered with  the  subseqiu'nt  usefulness  of  the  sfuntp. 
According  to  Mr.  Syme  it  is  more  frequently  the 
fault  of  the  operator  than  of  the  operation.  "  The 
delay  ifhich  often  occurs  in  the  healiny  of  the  ivnimd 
is  another,  and  perhaps  more  serious  inconvenience  • 
for  it  is  useless  to  anticipate  that  so  extensive  a 
II 
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flap  will  unite  by  the  adhesive  process.  Apposi- 
tion of  its  edges  may  be  obtained,  but  contact 
throughout  its  interior  is  manifestly  impossible, 
and  collections  of  matter  to  a  greater  or  lesser 
extent  are  nearly  certain  to  take  place. 

In  these  respects  then  amputation  at  the  ankle- 
joint  is  inferior  to  amputation  in  the  lower  third 
of  the  leg ;  and  for  these  reasons,  the  latter  opera- 
tion should  be  preferred  in  persons  of  broken  down 
constitution  or  in  those  advanced  in  life,  where 
sloughing  of  the  flap  would  be  more  likely  to  take 
place;  and  in  whom  either  the  presence  of  a  slough- 
ing wound,  or  the  long  delay  in  the  healing  process 
might  be  attended  with  dangerous  consequences. 
But  in  young  persons,  and  in  those  whose  state  of 
health  is  tolerably  good,  the  inconveniences  at- 
tending amputation  at  the  ankle-joint  are  more 
than  compensated  for  by  the  preservation  of  a 
limb  on  the  end  of  which  the  patient  can  support 
the  weight  of  his  bod}-,  and  which  will  enable  him 
to  wear  a  much  leas  cumbersome  and  expensive 
artificial  contrivance. 

Capability  of  supporting  pressure,  however,  being 
the  main  advantage  of  amputation  at  the  ankle, 
it  is  obvious  that  it  ought  never  to  be  done  unless 
the  skin  of  the  heel  can  be  obtained  to  form  the 
flap.  When  this  is  impracticable,  the  lower  third 
of  the  leg  should  be  preferred ;  for  if  the  stump 
be  left  longer  than  this,  it  will  not  only  interfere 
with  the  mechanism  of  the  artificial  limb,  but  it 
will  also  be  difficult  so  to  construct  the  latter 
that  it  shall  not  cause  painful  pressure  on  the  end 
of  the  stump. 

Very  many  surgeons  have  now  adopted  this 
operation,  but  the  opinion  of  the  profession  re- 
specting it  is,  nevertheless,  still  somewhat  un- 
settled. Mr.  Quain  says,  the  operation  appears  to 
him  "  to  be  free  from  any  valid  objection,  and, 
what  is  more  important,  the  result  in  practice  has 
been  found  to  be  good.  A  person  who  has  under- 
gone this  operation  is  enabled  to  bear  his  whole 
weight  upon  the  end  of  the  stump  without  incon- 
venience ;  and,  on  this  account,  the  facility  of  pro- 
gression is,  with  a  proper  apparatus,  decidedly 
greater  than  when  the  amputation  is  performed  at 
any  higher  part  of  the  limb.  (Med.  Times,  Dec.  27 , 
1851,  p.  659.)  Mr.  Erichsen  thinks  it  "  consti- 
tutes one  of  the  greatest  improvements  of  recent  date 
in  operative  surgery,  as  by  its  performance  ampu- 
tation of  the  leg  may  often  be  avoided,  and  the 
patient  being  left  with  an  exceedingly  useful  stump, 
the  covering  of  which  being  ingeniously  taken  from 
the  heel,  constitutes  an  excellent  basis  of  support." 
(Scie?ice  and  A  rt  of  Surg.  1853,  p.  71.)  Mr.  Fer- 
gusson  stated  (in  1851),  that  he  had  operated 
eight  times,  and  that  Mr.  Busk,  had  had  a  like 
number  of  cases.  Mr.  Fergusson  was  then  strongly 
in  favour  of  it,  believing  the  stump  to  be  "  the 
best  that  can  be  made  in  the  lower  extremity" 
(see  Med.  Times,  vol.  i.  1851,  p.  640),  and  sub- 
sequently he  says,  "  I  have  now  liad  considerable 
personal  experience  in  this  operation,  and  do  not 
hesitate  in  giving  it  my  strongest  recommenda- 
tions." (See  Prac.  Siirrj.  ed.  3,  185-2,  p.  491.) 
He  has  since,  liowever,  greatly  modified  these 
opinions,  and  he  now  says,  '•  what  with  violent 
inflammation  extending  up  the  leg,  sloughing,  se- 
condary hemorrhage,  death  immediately  dependent 
on  the'operation,  tardy  healing  of  the  wound,  and 
defective  condition  of  the  stump  from  languid  cir- 
culation and  tenderness,  so  that  it  could  not  be 


pressed  upon,  I  have  formed  a  most  unfavourable 
impression  against  it."  (See  Prac.  Surg.  cd.  4, 
1851,  p.  487.)  Mr.  Butcher,  of  Dublin,  mentions 
a  case,  in  which  he  amputated  at  the  ankle-joint, 
and  was  obliged  three  months  afterwards  to  remove 
the  leg  below  the  knee,  in  consequence  of  ulcera- 
tion of  an  excessively  painful  character  taking  place 
in  the  stump.  "lie  thinks  it  still  remains  to  be 
proved  that  the  operation  at  the  ankle-joint  affords 
tlie  most  comfortable  and  useful  stump  to  the  la- 
bouring man,  and  promises  less  risk  to  life.  He 
has  seen  the  operation  performed  three  times,  and 
in  no  one  case  was  it  attended  with  success." 
{Dublin  Quarterly  Journal  of  Med.  Science,  August 
1851.) 

Mr.  Simon  has  modified  the  operation  at  the 
ankle-joint  in  two  cases,  by  allowing  the  astragalus 
to  remain.  His  first  case  was  in  Ma}^  1848,  in  a 
patient  aged  fifteen,  with  scrofulous  caries  and 
necrosis  afi^ecting  the  front  and  outside  of  the 
tarsus,  extending  even  to  the  os  calcis,  but  sparing 
the  astragalus.  The  operation  was  performed  in 
the  same  way  as  is  generally  adopted  for  amputa- 
tion at  the  ankle-joint,  the  knife  being  passed 
between  the  astragalus  and  os  calcis  instead  of  be- 
tween the  astragalus  and  the  lower  extremity  of  the 
tibia  and  fibula.  The  flap  was  taken  in  the  same 
manner  as  in  the  ordinary  amputation  of  the  ankle- 
joint,  and  the  stump  turned  out  remarkablj'  good 
and  useful.  Mr.  Simon  considers  that  it  was  better 
than  the  stump  left  after  Chopart's  operation,  be- 
cause it  was  undisturbed  bj''  muscular  contraction, 
and  better  than  Syme's  because  of  its  greater 
breadth,  its  mobility  in  the  joint,  and  its  addi- 
tional inch  and  a  half  in  length.  This  stump  has 
been  seen  for  several  years,  and  it  was  found  that 
it  had  worked  very  advantageously  for  the  patient. 
The  second  case  was  for  a  railway  injury  of  the 
foot,  in  1853.  The  same  operation  was  performed 
as  in  the  preceding  case,  but  the  man  died  of 
tetanus.  When  he  was  seized  with  this  affection, 
a  fortnight  after  the  operation,  the  entire  stump 
had  very  nearly  healed,  and,  in  prospect  of  firmne.'s 
and  positi(m  of  cicatrix,  was  as  near  a  model 
stump  as  any  one  could  have  wished  to  see. 
{Lancet,  vol.  i.  1854,  p.  100.) 

M.  Malgaigne,  also,  has  amputated  beneath  the 
astragalus  on  two  occasions,  and  with  successful 
results.  His  mode  of  proceeding,  however,  was  dif- 
ferent. He  miide  a  large  internal  flap,  composed 
of  the  parts  from  the  inner  concave  surface  of  the 
OS  calcis,  together  with  about  two-thirds  of  the 
breadth  of  the  sole  of  the  foot.  This  flap  must 
extend  forwards,  some  distance  in  front  of  the 
astragalo-scaphoid  articulation,  in  order  to  leave  a 
sufficient  covering  for  the  rounded  head  of  the  as- 
tragalus.   {Med.  Oper.  p.  310,  ed.  5.) 

M.  Pirogofi^,  of  St.  Petersburg,  has  proposed  an- 
other modification,  the  efi'ect  of  which  is  to  pre- 
serve the  posterior  portion  of  the  os  calcis  in  the 
flap.  After  the  incisions  have  been  made  in  the 
manner  proposed  by  Mr.  Syme,  the  ankle-joint  is 
opened  in  t'ront,  and  the  foot  disarticulated.  The  os 
calcis  is  then  sawn  throiigh  from  above  downwards, 
behind  its  articulation  with  the  astragalus.  The 
portion  of  bone  forming  the  heel  remains,  there- 
fore, in  the  flap,  and  is  "to  be  brought  forward  and 
turnrd  up,  with  the  view  of  making  it  unite  with 
the  sawn  surface  of  the  Imvcr  end  of  the  tibia. 

This  operation  has  been  performed  in  London 
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j    iiy  Messrs.  Ure,  Simon,  and  Partridge,  and  six 

;    :  imes  in  the  Dreadnouiilit  Hospital  Ship  by  Messrs. 
j    iiusk  and  Tudor.    Mr.  Ure's  patient  died  from 
j   ii'iebral  disease   before   the  stump  had  healed. 
'   Mr.  Simon's  case  and  Mr.  Partridge's  case  were 
attended  with  successful  results.   Of  Messrs.  Busk 
and  Tudor's  cases  four  are  said  to  have  recovered 
with  excellent  stumps,  but  the  other  two  termi- 
nated fatally.    In  the  four  successful  cases  ope- 
rated on  by  those  gentlemen,  '*  the  posterior  part 
"(  the  OS  calcis  was  united  firmly  with  the  tibia, 
■aerallyin  about  three  weeks;  but  in  one  instance, 
anion  was  good  at  the  end  of  twelve  days."  The 
OS  calcis  was  sawn  obliquely,  downwards  and  for- 
■vards  "in  a  tine  from  the  posterior  margin  of  its 
aper  articulating  surface  to  the  under  edge  of  the 
:  ticulating  surface  of  the  cuboid."    (See  Remarks 
■  Pirogojf's  operaiion,  by  J.  Croft.    Lancet,  Feb. 
,  1858,  p.  136J    In  the  only  case  witnessed  by 
the  writer,  the  heel  was  strongly  drawn  backwards 
1  V  the  unopposed  action  of  the  muscles  of  the  calf, 
ad  no  amount  of  force  would  produce  the  required 
c mtact  between  the  osseous  surfaces. 

Mr.  Syme  has  objected  to  this  proposal ;  first, 
that  the  os  calcis  is  a  bone  predisposed  to  caries, 
and  it  is  therefore  undesirable  to  leave  any  part  of 
it  ;  secondly,  that  the  operation  is  not  facilitated  ; 
thirdly,  that  union  of  the  osseous  surfaces  is  not 
I  likely  to  take  place  easily;  fourthly,  and  princi- 
pally, that  the  integuments  of  the  heel  are  neces- 
sarily carried  forwards,  and  the  end  of  the  stump  is 
covered  by  skin,  which  is  not  destined  for  sustain- 
ing the  weight  of  the  body.  {Lancet,  vol.  i.  1855, 
p.  307.)  M.  PirogofF  himself  is  said  now  to  have 
abandoned  it,  in  favour  of  the  ordinary  amputation 
at  the  ankle-joint.  (See  Fergusson,  Pracl.  Surg. 
ed.  4,  p.  487.) 

Mr.  Syme  also  objects  to  the  retention  of  the 
astragalus,  "  on  account  of  its  predisposition  to 
caries;  one  of  the  great  recommendations  of  am- 
p\itation  at  the  ankle  being,  in  his  opinion,  that  it 
]    removes  all  the  bones  which  are  liable  to  the 
i    disease."    (ZawceZ,  vol.  i.  1055,  p.  307.)] 

Amputation  op  the  Leg. 

In  treating  of  amputations  in  general,  it  has  been 
remarked,  that  as  much  of  the  limb  as  possible 
should  be  preserved.  The  longer  it  is  after  the 
operation,  the  stronger  and  more  useful  will  it  be 
found.  But  when  the  leg  is  to  be  amputated,  it 
has  been  a  very  general  custom  to  operate  a  little 
below  the  knee,  even  though  the  disease  for  which 
the  limb  is  removed  may  be  situated  in  the  foot 
or  ankle,  and  would  allow  the  operation  to  be  done 
much  further  down.  The  common  practice  has 
been  to  make  the  incision  through  the  integuments, 
just  low  enough  to  enable  the  operator  to  saw  the 
bones  about  four  inches  below  the  lowest  part  of 
the  patella.  This  has  been  termed  the  place  of 
election.  About  six  inches  below  the  patella  would 
therefore  be  an  eligible  place  for  the  first  circular 
rut  through  the  skin.  It  has  been  alleged  as  a 
ison  for  this  mode  of  proceeding,  that  it  is  quite 
uliicientto  preserve  a  few  incites  of  the  leg,  in 
ni  der  to  afford  the  body  a  proper  surface  of  support 
in  walking  with  a  wooden  leg;  whereas,  if  a  larger 
portion  were  saved,  the  superfluous  part  would  be 
a  Ljreat  inconvenience  both  in  walking  and  sitting 
down,  witliout  being  of  the  smallest  utility  in  any 
1' ^pect  whatever.  However,  as  I  shall  prescnilv 
I'i'tice,  experience  proves  that  where  the  injury  or 


disease  require  it,  amputation  may  be  performed 
at  a  much  higher  level  than  was  formerly  sanc- 
tioned; and  also,  that  in  many  cases  of  disease  of 
the  foot,  or  ankle-joint,  amputation  near  the  ankle 
may  be  substituted  with  advantnge  for  the  old 
operation  a  hand's  breadth  below  the  knee.  It 
will  be  necessary  to  speak  separately  of  amputation 
at  each  of  these  three  situations,  viz.  I.  at  the 
ordinary  place  of  election  ;  2.  between  this  and  the 
knee-joint ;  3.  between  this  and  the  ankle-joint. 

Amputation  of  the  Leg  at  the  "Place  of  Election." 

Circular  method.  —  The  patient  is  to  be  placed 
on  a  firm  table,  and  the  sound  limb  fastened  to  the 
nearest  leg  of  the  table.  The  tourniquet  is  applied 
either  to  the  femoral  or  popliteal  artery  ;  and  the 
leg  which  is  about  to  be  removed  being  properly 
held  by  one  assistant,  while  the  integuments  are 
drawn  upward  by  another,  the  surgeon,  with  one 
quick  stroke  of  the  knife,  is  to  make  a  circular 
incision  through  the  integuments  all  round  the 
limb.  Some  recommend  the  operator  to  stand  on 
the  inside  of  the  leg,  in  order  that  he  may  be  able 
to  saw  both  bones  at  once.  This  is  the  old  manner, 
which  is  still  very  generally  followed.  Many 
suppose  that  it  diminishes  the  chance  of  the  fibula 
being  splintered,  which  is  completely  divided  rather 
sooner  than  the  tibia.  But  splintering  the  bones 
generally  arises  from  the  assistant  depressing  the 
limb  too  much,  or  the  surgeon  pressing  too  heavily 
on  the  saw.  If  this  mismanagement  were  to  occur, 
it  would  be  difficult  to  explain  why  the  tibia 
should  not  be  splintered  instead  of  the  fibula,  when 
a  certain  thickness  of  it  had  been  sawn  through. 
Velpeau  considers  that  it  would  be  a  better  rule 
to  let  the  surgeon's  position  be  such  as  will  con- 
stantly enable  him  to  take  hold  of  the  limb  below 
the  knee  with  his  left  hand  ;  while  Listen,  on 
the  contrary,  preferred  alvyays  to  stand  so  that 
the  left  hand  should  steady. the  part  to  be  removed 
during  the  application  of  thg  saw.  [It  is  in  reality 
a  matter  of  no  great  importance  on  which  side  the 
surgeon  stands,  for  if  the  one  position  gives  him 
the  advantage  of  his  left  hand  to  retract  the  soft 
parts,  the  other  certainly  enables  him  to  hold  the 
limb  more  steadily  while  he  is  sawing  the  bones.] 

A  circular  cut  having  been  made  through  the 
integuments,  about  two  inches  below  the  place 
where  it  is  intended  to  saw  the  bones,  the  skin  is 
dissected  from  the  muscles  and  bones  equally  all 
round  the  linjb,  to  the  extent  of  about  a  couple  of 
inches.  The  integuments  are  then  turned  up,  and 
a  division  of  the  muscles  made  all  round  down  to 
the  bones,  on  a  level  with  the  line  where  the 
detachment  of  the  skin  has  terminated.  Any 
remaining  muscidar  fibres  are  then  to  be  divided 
together  with  the  interosseous  membrane,  at  a 
somewhat  higher  level,  if  possible,  with  the'catlin 
or  long,  narrow,  double-edged  knife,  which  is  to  be 
carried  between  and  around  the  bones,  until  they 
are  completely  isolated  ;  and  it  should  also  divide 
their  periosteum  at  the  point  where  it  is  intended 
to  apply  the  saw.  The  soft  parts  are  next  to  be 
protected  from  the  teeth  of  the  saw  by  a  linen  re- 
tractor, made  with  two  slits  to  receive  the  two 
bones,  care  being  taken  to  let  the  unslit  part  be 
ap|)lied  to  the  muscles  of  the  calf. 

Reckoning  from  before  backward,  the  arteries 
requiring  ligatures  are:  — 1st.  The  anterior  tibial, 
which  lies  close  to  the  nerve,  ami  in  front  of  the 
interosseous  ligament.  2ndlv.  The  posterior  tibial 
II  2  ■ 
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with  the  nerve  on  its  fibular  side.  Srdly.  The  pe- 
roneal; both  these  arteries  being  situated  behind, 
between  the  soleus  and  tiie  deep  stratum  of  mus- 
cles,— the  posterior  tibial  behind  the  external  edge 
of  the  tibia,  on  the  posterior  surface  of  the  flexor 
communis  digitorum  pedis,  and  the  tibialis  pos- 
ticus; the  peroneal  behind  tlie  fibula,  amongst  the 
fibres  of  the  long  flexor  of  the  great  toe.  4thly. 
Sometimes  two  or  more  branches  in  the  calf,  termed 
sural.  5thlj.  Now  and  then  the  nutrient  artery  of 
the  tibia.  Frequently  the  anterior  tibial  artery 
retracts  so  far  that  it  cannot  be  taken  up  witlioiit 
first  dividing  the  soft  parts  concealing  it.  The 
occurrence  is  ascribed  by  M.  Ribes  to  the  double 
curve  which  the  artery  describes  to  get  in  front  of 
the  interosseous  ligament ;  by  M.  Gensoul,  to  the 
retraction  of  the  artery  exceeding  that  of  the 
muscles  which  adhere  to  the  bone. 

When  the  soft  parts  have  been  cut,  the  bones 
sawn,  and  the  arteries  tied,  the  wound  is  to  be 
closed  by  bringing  the  flap  of  the  skin  over  the 
stump,  so  as  to  form  a  line  of  wound  corresponding 
to  the  transverse  diameter  of  the  limb.  Tliis  should 
be  done  without  letting  any  tight  strap  of  plaster 
press  the  skin  against  the  sharp  edge  of  the  tibia ; 
a  serious  and  hurtful  practice,  which  has  often 
occasioned  ulceration  and  sloughing  of  the  integu- 
ments, and  protrusion  and  necrosis  of  the  bone. 
It  is  this  danger  which  led  Mr.  Guthrie  to  prefer 
closing  the  wound  vertically,  or  nearly  so,  and  ap- 
plying the  adhesive  straps  from  side  to  side.  And 
where  a  great  deal  of  skin  is  saved  all  round  the 
limb,  and  the  muscles  of  the  calf  are  not  calculated 
upon  for  covering  the  bones,  the  perpendicular  line 
of  the  wound  will  answer  very  well. 

The  practice  is  sometimes  adopted  of  sawing  off 
the  sharp  upper  ridge  of  the  tibia.  It  is  advocated 
by  A.  C.  Hutchison,  Marjolin,  and  Ballard.  It 
has  the  sanction  of  Mr.  Guthrie,  who  says  that,  in 
thin  persons,  where  the  spine  of  the  tibia  is  very 
sharp,  this  part  should  be  removed  with  the  saw 
(p.  222).  In  France,  the  removal  of  the  front 
angle  of  the  tibia  is  generally  approved.  {J.  F. 
Malgaigne,  op.  cit.  p.  291.) 

Occasionally,  surgeons  have  also  removed  the 
small  remnant  of  the  fibula,  and  such  was  some- 
times the  practice  of  Larre}',  when  he  amputated 
nearer  the  knee  than  common.  {Mem.  de  Chir.  Mil. 
t.  iii.  p.  389.)  This  plan,  however,  is  objectionable, 
as  will  be  hereafter  explained. 

[The  foregoing  is  the  usual  method  of  amputating 
the  leg  a  hand's  breadth  below  the  knee  by  the  cir- 
cular incision.  The  late  author,  however,  preferred 
the  following  method,  wliich  is  in  some  measure  a 
combination  of  the  flap  and  circular  operations  ;  a 
flap  being  made  from  the  muscles  after  the  circular 
division  of  the  skin:] — A  circular  cut  having  been 
made  through  the  integuments,  about  two  inches 
below  the  place  where  it  is  intended  to  saw  the 
bones,  the  next  object  is  to  preserve  skin  enough 
to  cover  the  front  of  the  tibia,  and  the  part  of  the 
stump  corresponding  to  the  situation  of  the  tibialis 
anticus,  extensor  longus  pollicis  pedis,  and  other 
muscles  between  the  tibia  and  fibula  and  those 
covering  the  latter  bone.  Throughout  this  extent 
there  are  no  bulky  muscles  which  can  be  made  very 
serviceable  in  covering  the  end  of  the  stump,  and 
consequently  the  operator  must  take  care  to  pre- 
serve sufficient  skin  in  this  situation,  by  dissecting 
it  from  the  parts  beneath  and  turning  it  up. 

On  the  back  part  of  the  leg,  on  the  contrary,  the 


skin  should  never  be  uselessly  detached  to  a  great 
extent  from  the  large  gastrocnemius  muscle,  which, 
with  the  soleus,  will  here  form  a  sufficient  mass  for 
covering  the  stump.  I  am  disposed  to  think  it 
best,  however,  when  the  calf  is  bulk)',  to  let  a 
small  quantity  of  skin  be  detached  and  saved  at 
the  back  part  of  the  leg,  so  that  there  may  be  a 
certainty  of  having  enough  to  cover  well  the  extre- 
mity of  the  divided  gastrocnemius.  As  soon  as 
the  skin  has  been  separated  in  front  and  on  the 
outside  of  the  leg  the  surgeon  is  to  detach  the 
skin  from  the  calf  for  about  an  inch;  and  having 
reflected  or  drawn  this  preserved  portion  out  of  the 
way,  he  is  to  place  the  edge  of  the  knife  close  to 
the  edge  of  the  retracted  or  reflected  skin  at  the 
back  of  the  limb,  and  cut  obliquely  upwards  through 
the  muscles  of  the  calf,  from  the  inner  edge  of  the 
tibia  quite  across  the  fibula,  supposing  the  operator 
to  be  on  the  outside  of  the  right  leg,  and  that  it  is 
this  member  which  is  imdergoing  removal.  In 
performing  this  last  incision,  as  M.  Louis  well  ob- 
serves, it  is  essential  to  incline  the  edge  of  the 
knife  obliquely  upwards.  Thus  the  skin  will  be 
longer  than  the  muscles,  and  the  cure  accelerated. 
{Mem.  de  VAcad.  de  Chir.  t.  v.  edit,  in  12mo.) 
The  flap,  formed  of  the  integuments  and  muscles 
of  the  calf,  is  then  to  be  held  back  by  one  of  the 
assistants,  while  the  surgeon  completes  the  division 
of  the  rest  of  the  muscles,  together  with  that  of 
the  interosseous  ligament,  by  means  of  the  double- 
edged  knife. 

Amputation  hy  an  oblique  or  oval  incision. — The 
method  recommended  by  M.  Sedillot  consists  in 
dividing  the  integuments  on  the  outer  side  of  the 
leg  obliquely,  from  before  backwards,  and  from 
below  upwards.  The  knife  is  then  carried  round 
the  posterior  part  of  the  limb  to  its  inner  side  from 
behind  forwards,  and  from  above  downwai'ds.  The 
division  of  the  integuments  is  next  completed  in 
front  by  a  transverse  incision,  leaving  an  oval 
wound,  with  its  anterior  angle  truncated. 

The  plan  adopted  by  M.  Baudens  difi^ers  onl}' 
from  that  of  M.  Sedillot  in  making  the  incision 
through  the  skin  entirely  oval,  and  letting  the 
knife  descend  about  an  inch  lower  down  in  front 
than  behind. 

"  One  reason,"  saj's  M.  Malgaigne,  "  not  men- 
tioned by  any  writer,  makes  me  prefer  the  oval 
even  to  the  circular  method.  In  the  latter,  the 
principle  is  to  leave  the  integuments  sufliciently 
long  on  every  side  to  cover  one  half  of  the  stump. 
Now  the  posterior  integuments,  on  the  retraction 
of  the  muscles,  reach  the  centre  of  the  wound 
more  readily  than  the  integuments  in  front,  whicii 
have  to  pass  and  bend  over  the  end  of  the  tibia. 
The  object  then  can  only  be  fulfilled  by  allowing  a 
greater  length  to  the  skin  in  front."  {Manuel  de 
Med.  Oph:  p.  293.)  Dr.  Panconst  slopes  the  in- 
cision backward  towards  the  popliteal  region,  about 
an  inch  higher  than  the  incision  on  the  tibia.  He 
has  less  flabby  skin,  a  neater  junction,  less  suppu- 
ration, and  makes  a  better  stump.  (See  Reese, 
Amer.  ed.  1851,  Appendix,  p.  20.) 

Oval  amputation  of  the  leg  can  never  be  neces- 
sary, if  care  be  taken  in  the  other  methods  to  save 
a  sufliciency  of  the  integuments  in  front  of  the 
limb,  as  advised  in  the  descriptions  already  given 
of  those  operations.  .  . 

/'7a;)  Amputation  of  the  Zct/.— [Amputation  with 
a  single  flap  cut  from  the  posterior  surface  was  ori- 
ginally proposed  by  Verduin,  nnd  is  the  method 
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\vhich,  with  some  modifications,  ia  now  commonly 
adopted  by  those  who  prefer  flap  amputations.  The 
surgeon,  passing  his  knife  close  behind  the  bones, 
transfixes  tlie  limb  at  or  a  little  below  the  level  at 
which  he  intends  to  apply  the  saw,  and  cuts  a  flap 
i'rom  the  calf  of  the  leg  four  or  five  inches  in  length. 
The  angles  of  this  flap  are  united  by  <an  incision, 
slightly  convex  downvvards,  across  the  anterior 
half  of  the  leg.  The  skin  in  front  is  then  dissected 
up  for  about  half  an  inch,  and  retracted  by  an 
assistant,  who  also  holds  back  the  flap.  The  re- 
maining muscles  are  divided  and  the  operation 
finished  as  in  the  circular  method.  The  soft  parts 
are  so  readily  held  out  of  the  way  of  the  saw,  that 
the  retractor  is  usually  dispensed  with.  The  an- 
terior incision  may  be  made  either  before  or  after 
transfixion,  at  the  option  of  the  surgeon.] 

The  following  was  Mr.  Liston's  method.  If  the 
right  leg  was  to  be  removed,  he  placed  himself  on 
its  inner  side,  and  grasped  the  lower  part  of  the  limb 
with  his  left  hand,  an  assistant  supporting  the  foot 
at  a  proper  height.  The  knife  was  introduced 
over  the  outer  side  of  the  fibula,  and  carried  up- 
wards along  that  bone,  for  an  inch  and  a  half  or 
two  inches.  It  was  then  brought  across  the  limb 
in  a  semicircular  direction  ;  and  as  soon  as  it  reached 
the  inner  and  lower  part  of  the  tibia,  transfixion 
was  performed  by  pushing  the  knife  across  the 
posterior  surface  of  the  bone,  and  out  at  the  upper 
part  of  the  fibular  incision.  By  then  carrying  the 
knife  downwards,  a  posterior  flap  was  formed  suffi- 
cient to  cover  the  bones.  The  integuments  on  the 
forepart  were  then  dissected  upwards  a  little,  with 
the  same  knife,  so  as  to  form  a  small  semilunar  flap. 
The  muscles  in  the  interosseous  space  were  next 
cat  through,  and  the  knife  carried  round  the  bones 
in  order  to  divide  the  soft  parts. 

[These  amputations  might  be  made  to  partake 
more  of  the  character  of  double  flap  operations  by 
not  cutting  so  long  a  flap  from  behind,  and  by 
saving  more  skin  at  the  anterior  part  of  the  leg  ; 
but  they  will  then  have  the  disadvantage  that  the 
cicatrix  will  be  near  the  middle  of  the  stump  instead 
of  at  its  anterior  part  ;  and  also  that  the  covering 
for  the  ends  of  the  bones  will  not  be  of  uniform 
thickness,  in  consequence  of  the  greater  bulk  of  the 
soft  parts  comprised  in  the  posterior  flap.  Flap 
amputation  of  the  leg  is  open  to  the  objection  that 
the  flap  will  contain  a  thick  unwieldy  mass  of 
muscle,  which  can  with  difiiculty  be  kept  applied 
over  the  surface  of  the  stump,  and  in  which  the 
muscles  will  generally  be  cut  at  a  lower  level  than 
the  skin,  so  as  to  prevent  the  edges  of  the  wound 
being  brought  into  good  apposition,  unless  some 
of  the  redundant  muscular  substance  be  removed. 
This  is  especially  the  case  if  the  muscles  are  well 
developed  ;  and  if  transfixion  is  practised  close 
behind  the  bones,  which  is  the  plan  most  com- 
monly recommended.  For  this  reason,  many 
surgeons  who  are  not  averse  to  flap  operations  in 
other  parts,  consider  them  unsuited  to  this  region, 
and  in  this  opinion  the  writer  entirely  coincides.] 

Dr.  Bushe,  as  already  mentioned,  conceives  that 
it  is  only  in  amputating  below  the  knee  that  the 
circular  incision  is  decidedly  preferable  to  the  flap 
operation.  He  "never  saw  a  case,  where  a  flap 
was  formed  from  the  calf  of  the  leg,  in  which  con- 
siderable retraction  of  the  remaining  muscles  did 
not  ensue,  attended  with  groat  induration  of  the 
flap,  separation  of  its  edge  from  the  skin  on  the 
front  of  the  tibia,  sometimes  exfoliation  of  the  bone. 


and  generally  tedious  suppuration."  (Lancet,  No. 
246,  p.  208.)  [Mr.  South  says,  that  "so  far  as  his 
experience  proves,  flap  operations  in  the  continuity  of 
the  bone  may  be  performed  as  successfully  as  cii'cular 
operations  on  every  limb  but  the  leg,  in  which  the 
calf  muscles  are  so  bulky  that  it  is  often  difficult 
to  get  the  skin  well  over  them,  if  they  be  left,  and 
he  does  not  think  the  cure  so  quick  as  with  the 
circular."  (SouiA^s  Chelius,  vol.  ii.  p.  903.)  And 
Mr.  Syme,  who  was  at  one  period  a  very  strong 
advocate  for  amputation  by  flap  in  this  situation, 
has,  for  reasons  similar  to  thoseabove  stated,  changed 
his  opinion,  and  now  employs  the  circular  operation. 
Mr.  Syme's  incisions  are,  however,  not  exactly 
circular,  but  he  forms  a  short  anterior  and  posterior 
flap  of  integuments  only,  which  being  dissected  up 
the  muscles  are  cut  by  circular  incision.  He  now 
divides  the  bone  somewhat  higher  than  usual  (an 
inch  or  an  inch  and  a  half  below  the  tuberosity  of 
the  tibia.)  (Lancet,  Feb.  1855,  p.  203.) 

To  obviate  the  inconvenience  arising  from  the 
presence  of  too  much  muscle,  Mr,  Skey  recom- 
mends that  a  part  only  of  the  thickness  of  the  calf 
should  be  included  in  the  flap.  "  The  leg  being 
raised,  the  calf  should  be  supported  on  the  open 
palm  of  the  left  hand  of  the  operator,  by  which  it 
is  flattened  out  considerably  in  breadth.  The  knife 
is  then  introduced  through  the  skin  at  a  depth  of 
not  more  than  half  or  three  quarters  of  an  inch 
above  the  palm  of  the  hand,  and  passed  straight 
across  to  the  opposite  side,  and  the  posterior  flap, 
which  in  addition  to  the  integuments  will  thus 
include  a  small  thin  portion  of  the  gastrocnemius, 
is  formed  of  sufficient  length  to  pass  forwards 
around  the  end  of  the  tibia.  The  anterior  flap  is 
now  cut,  but  of  small  dimensions.  A  circular 
sweep  of  the  knife  round  the  limb  is  then  made, 
which  divides  the  rest  of  the  calf,  and  the  catlin 
is  introduced  through  the  deep  muscles  and  inter- 
osseous membrane.  (Op.  Surg.  p.  368.)] 

[External  Flap. — Some  of  the  French  surgeons 
recommend  the  formation  of  a  flap  composed  of  skin 
and  muscle  from  the  external  side  of  the  leg,  and 
the  result  is  stated  to  be  satisfactory.  The  soft  parts 
being  drawn  outwards,  the  limb  is  transfixed  from 
before  backwards  and  a  flap  is  cut  about  four 
inches  in  length.  In  transfixing,  the  knife  must  be 
kept  as  close  as  possible  to  the  outer  side  of  the 
bones,  due  care  being  taken  that  it  does  not  pass 
between  the  tibia  and  fibula.  The  angles  of  the 
flap  are  united  by  an  incision  slightly  convex 
downwards  on  the  inner  side  of  the  limb.  (See  A. 
Gucrin  El.  de  CMr.  Opcr.  tom  i.  p.  176.)] 

Amputation  above  the  Place  of  Election.  — The 
principal  reasons  have  already  been  specified  for 
the  general  custom  of  amputating  the  leg  about 
four  inches  below  the  patella;  and  it  was  formerly 
the  custom  if  the  disease  or  injury  would  not  admit 
of  the  operation  being  done  thus  low,  to  remove  the 
limb  above  the  knee-joint.  In  the  Egyptian  cam- 
paign, however,  Baron  Larrey  performed  two  am- 
putations very  ne.ar  the  knee-joint,  almoston  a  level 
with  the  head  of  the  fibula,  which  he  judged  proper 
to  extirpate.  The  successful  result  of  these  oper- 
ations dispelled  the  fear  which  this  experienced 
surgeon  previously  entertained  about  amputating 
in  the  thick  part  of  the  upper  head  of  the  tibia; 
for  no  caries  of  tliis  spongy  portion  of  the  bono, 
no  liad  efl'ects  on  the  knee-joint,  and  no  anchy- 
losis of  the  stump  ensued  :  and,  with  the  dilference 
of  a  few  days,  the  wound  healed  as  readily  as 


102  AMPUTATION, 
tliat  made  in  the  common  place  of  election,  viz. 
three  or  four  finger-breadths  below  the  tuberosity 
of  the  tibia.  Since  the  above-mentioned  campaign 
Larrey  has  adopted  this  practice  in  many  cases, 
where  it  was  impossible  to  have  operated"  at  tlip 
usual  place  ;  and  he  assures  us,  the  success  fully 
equalled  what  attends  operations  done  at  the  ordi- 
nary distance  from  the  knee.  In  1806,  another 
French  military  surgeon,  who  had  tried  this  me- 
thod himself,  published  a  dissertation,  in  which 
he  commended  operating-,  where  circumstances 
required  it,  much  higher  than  the  point  allowed 
by  generally  received  rules.  Larrey  diifers,  how- 
ever, from  Garrigues,  in  forbidding  amputation 
higher  than  the  level  of  the  tuberosity  of  the  tibia, 
the  thick  portion  of  which  may  be  sawn,  but  not 
above  the  insertion  of  the  tendon  of  the  patella. 
A  transverse  line,  drawn  from  this  point,  usually 
passes  below  the  articulation  of  the  fibula,  and  over 
the  lower  portion  of  the  uppermost  part  of  the 
condyles  of  the  tibia  ;  but,  as  the  relative  positions 
of  the  heads  of  the  two  bones  to  each  other  differ 
somewhat  in  different  individuals,  Larrey  makes 
the  tuberosity  of  the  tibia  the  point  above  which 
the  bone  should  never  be  sawn.  By  cutting  higher, 
the  ligament  of  the  patella  is  separated  from  its 
insertion;  the  bursa  mucosa,  situated  underneath 
it,  is  wounded;  and  the  ligaments  at  the  sides  of 
the  joint  are  injured  :  whence  arise  retraction  of 
the  patella,  efli"usion  of  the  synovia,  and  such  dis- 
ease of  the  knee-joint  as  may  render  another  am- 
putation indispensable.  B}^  making  the  division 
on  a  level  with  the  tuberosity  of  the  tibia,  the 
attachment  of  the  ligament  of  the  patella  is  pre- 
served as  well  as  that  of  the  flexor  tendons  of 
the  leg,  which  are  requisite  for  the  motion  of  the 
stump.  The  bursa  mucosa  is  left  untouched; 
and  the  head  of  the  bone  is  sawn  low  enough  to 
avoid  creatmg  a  risk  of  caries.  But,  says  Larrey, 
if  this  mode  of  amputating  below  the  knee  be 
compared  with  amputation  of  the  thigh,  as  re- 
commended by  authors  for  the  cases  in  which  the 
new  method  is  proposed,  the  advantages  of  the 
latter  are  considerable.  In  the  first  place,  life  is 
less  endangered,  because  a  smaller  portion  of  the 
body  is  removed.  The  operation  is  as  easy  in  one 
situation  as  the  other.  The  stumps  heal  with  equal 
facility.  Larrey  has  never  seen  the  spongy  part 
of  the  tibia  become  carious,  nor  preceptibly  ex- 
foliate. When  the  remaining  portion  of  the  fibula 
is  very  short,  as  usually  happens,  he  recommends 
it  to  be  taken  away,  as  it  is  a  useless  body,  in- 
convenient for  the  employment  of  a  wooden  leg. 
He  directs  as  much  skin  as  possible  to  be  pre- 
served, and  a  perpendicular  incision,  through  that 
part  of  it  which  covers  the  tibia,  in  order  to 
hinder  the  bone  from  making  its  way  through  it 
by  ulceration.  As  M.  Malgaigne  particularly 
remarks,  the  exact  situation  of  the  tuberosity  of 
the  tibia  should  always  be  precisely  ascertained 
before  the  operation  is  begun,  so  as  to  avoid 
cutting  through  the  insertion  of  the  ligament  of 
the  patella,  and  opening  the  synovial  membrane 
behind  it.  The  tibial  tuberosity  presents  a 
tri.angular  surface,  the  inferior  angle  of  which  is 
continuous  with  the  crista  of  the  tibia.  As  the 
ligament  of  the  patella  is  inserted  into  the  whole 
of  the  triangular  surface,  Malgaigne  unctions, 
where  circumstances  call  for  it,  a  bold  division  of 
it  nearly  as  liigh  as  its  base,  the  remaining  connec- 
tion of  the  patella  with  the  tibia  by  the  latter  part 


being  sufficient.  I  fear  this  plan  would  too  often 
be  followed  by  injuries  and  disease  of  the  knee-joint, 
to  merit  adoption. 

With  a  stump  thus  formed,  comprising  the 
knee  and  one  or  two  finger-breadths  of  the  leg, 
the  patient  has  a  firm  point  of  support,  on  which 
he  can  securely  walk  without  a  stick.  The  stump 
admits  also  of  an  artificial  leg  of  the  natural  shape 
being  worn,  the  knee  being  always  bent,  provided 
the  length  of  the  stump  do  not  exceed  the  diameter 
of  the  calf  of  the  artificial  limb.  {Man.  de  Chir. 
Mil.  t.  iii.  p.  386 — 394.)  From  a  passage  quoted 
by  Mr.  Guthrie,  it  would  seem  that  Mr.  Bromfield 
(CJiir.  Ohs.  and  Cases,  vol.  i.  p.  185)  advised  am- 
putating as  near  to  the  knee  as  could  be  done 
without  risk  of  cutting  the  ligament  of  the  patella, 
so  that  the  stump  might  not  extend  beyond  the 
wooden  leg.  On  the  whole,  Mr.  Guthrie's  own 
observations  are  favourable  to  this  practice;  but 
he  candidly  acknowledges  his  belief,  that  "it 
would  not  succeed  when  indiscriminately  done 
in  the  hospitals  of  large  cities,"  though  it  may  fre- 
quently be  practised  in  the  army  with  advantage, 
provided  the  surgeon  saw  through  the  tibia 
below  its  tuberosity.  (On  Gunshot  Womids,  p. 
223  and  227.)  Upon  looking  over  the  details 
of  the  cases  recorded  by  Larrey  in  confirmation 
of  the  above  statement,  I  was  struck  with  one 
important  fact,  which  does  not  justify  a  part  of  his 
commendations  ;  viz.  that  most  of  the  stumps  were 
above  four  months  in  healing;  and  that  which 
healed  most  quickly  was  not  well  before  the  sixty- 
eighth  day.  (See  Man.  de  Chir.  Mil.  t.  iii.  p.  57, 
397,  398,  &c.)  lience,  unless  it  be  supposed 
that  the  vi'ounds  produced  by  amputation  below 
the  knee  in  the  ordinary  manner  are  generally 
thus  long  in  healing,  as  treated  by  the  French 
surgeons,  the  inference  is  rather  unfavourable  to 
the  method  so  highly  commended  by  Larrey. 

One  advantage  of  this  operation  is,  that  fre- 
quently only  the  popliteal  artery  requires  a  li- 
gature, this  vessel  not  dividing  till  lower  down. 
Before  adjusting  the  flaps,  Mr.  Listen  sometimes 
cuts  off  tlie  sharp  anterior  edge  of  the  tibia  with 
the  pliers,  for  the  purpose  of  preventing  it  from 
injuring  the  integuments.  Mr.  Listen  objects  to 
Larrey's  method  of  cutting  away  the  head  of  the 
fibula,  because,  in  several  cases  where  he  tried  it, 
a  discharge  of  synovial  fluid  occurred  on  the  se- 
cond daj',  followed  by  profuse  long-continued 
suppuration.  In  more  than  one  case,  the  joint 
became  anchylosed,  and  one  patient  died  from  the 
copiousness  of  the  discharge.  Mr.  Listen  found, 
from  repeated  examination  of  the  parts  on  the  dead 
subject,  that  in  cutting  out  the  head  of  the  fibula, 
the  capsular  ligament  was  wounded,  or  the  bursal 
cavity  beneath  the  popliteus  muscle,  communicating 
with  that  of  the  knee-joint.  {Elemcnis,  part  iii. 
p.  391—393.)  [Amputation  about  an  inch  below 
the  tuberosity  of  the  tibia  has  lately  been  advocated 
by  Mr.  Syme.  He  thinks  the  stump  thus  fonued 
is  long  enough  to  preserve  the  use  of  the  knee- 
joint,  and  he  prefers  it  because  the  medullary 
cavity  is  not  opened,  and  the  dense  bone  which  is 
liable  to  exfoliation  is  not  cut  through.  Like  Mr. 
Listen,  he  thinks  it  better  to  retain  the  head  of  the 
fibula,  both  because  its  removal  might  give  rise  to 
inflammation  in  the  joint,  and  also  because  it  de- 
stroys the  insertion  of  the  biceps  muscle.  (See 
Lancet,  Feb.  24,  1855.)  The  preservation  of_  the 
flexor  muscle  is  important,  if  the  patient  is  to 
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Ik  on  tho  ordinary  wooden  pin  with  his  knee 
lit,  as  the  insertion  of  the  extensors  through  the 
ilium  of  the  ligamentura  patellar  remains  intact, 
the  head  of  the  fibula  is  left,  the  two  most  im- 
rtant  flexors,  viz.  the  biceps  on  tho  outside  and 
tie  semi-membranosus  ou  the  inside  will  still 
I  'maiu  entire. 

This  amputation  should  be  performed  only  when 
i>  state  of  the  limb  really  requires  its  removal  at 
high  a  level.    In  such  a  case  it  might  be  pre- 
red  to  the  alternative  of  amputation  through  the 
er  third  of  the  thigh  or  through  the  knee-joint, 
out  it  should  not  be  selected  as  a  nutter  of  choice, 
and  in  preference  to  the  amputation  lower  down, 
as  it  appears  to  have  been  by  some  of  the  surgeons 
whose  observations  have  been  quoted.] 

Ampiitiition  bdoiv  the  Place  of  Election.  —  By 
some  surgeons  of  repute,  the  plan  of  amputating 
through  the  calf  of  the  leg,  when  the  foot  or  ankle 
is  the  part  diseased  or  injured,  has  been  condemned. 
It  was  strongly  disapproved  of  by  Solingen,  to- 
wards the  close  of  the  sixteenth  centuiy.  His 
precept  was,  that  the  leg,  like  the  forearm,  ought 
to  be  amputated  as  low  as  possible,  and  the  patient 
fvirnislied  with  a  suitable  mechanical  contrivance, 
on  which  he  would  be  able  to  walk  exceedingly 
well.  Dionis  was  nearly  in  the  same  way  of 
thinking  upon  this  subject  as  Solingen.  The 
opinions  of  these  surgeons,  however,  had  fallen 
into  such  oblivion  by  the  middle  of  the  seventeenth 
century,  that  Ravaton,  White,  and  Bromfield  seve- 
rally imagined,  that  they  were  the  first  inventors 
of  amputations  low  down  the  leg. 

Mr.  White,  of  Manchester,  in  a  paper  dated 
1769  {Med.  Ohs.  and  Iiiq.  vol.  iv.),  informs  us, 
that  he  took  the  hint  to  amputate  a  little  above  the 
ankle,  from  seeing  a  case  in  which  this  had  been 
done  by  a  simple  incision,  with  such  success  that 
the  patient  could  walk  extremely  well,  though 
■with  a  machine  that  was  very  badly  constructed. 
After  this,  Mr.  White  began  to  operate  above  the 
ankle  with  the  double  incision  ;  and  he  invented 
a  machine  much  better  calculated  for  the  patient 
to  walk  upon. 

In  1773,  Mr.  Bromfield  published  his  Cliirur- 
gicul  Cases  and  Obs.,  wherein  he  mentions  his 
having  begun,  about  the  year  1740,  to  amputate 
above  the  ankle,  in  a  case  of  a  gtmgrene  of  the 
foot.  The  patient  walked  so  well,  with  the  aid  of 
a  simple  n)achine,  both  along  a  level  surface,  and 
in  going  up  and  down  stairs,  that  it  was  difficult  to 
perceive  he  had  lost  his  foot.  Mr.  Bromfield  was 
persuaded,  however,  to  give  up  this  practice,  until 
he  learned  that,  in  1754,  a  Mr.  Wright  had  thrice 
amputated  in  this  way  with  success,  when  he 
again  had  recourse  to  it,  without  the  least  unplea- 
sant consequences.  (See  vol.  i.  p.  Ifi9,  &c.)  Of 
late,  the  method  has  been  revived  by  Vacca,  Briin- 
ninghausen,  and  Soulera,  and  is  sanctioned  by 
Velpcau,  where  the  patient  is  not  obliged  to  walk 
a  great  deal,  or  is  very  desirous  of  not  letting  it  be 
seen  that  he  has  lost  any  part  of  the  limb.  (See 
Velpeau,  Nouv.  Eltm.  t.  i.  p.  4(i0.)  Velpeau  re- 
comnuMids  cutting  the  skin  in  such  a  manner  that 
the  cicatrix  may  be  situated  behind  and  not  in  the 
centre  of  tho  stump.  But,  as  Malgaigne  observes, 
the  delicate  akin  in  this  place  would  hardly  he 
capable  of  bearing  the  pressure  of  tho  kind  of  short 
boot  on  which  the  patient  would  have  to  walk. 
(Sec  j\Ialfjai(/ne,  Manuel  da  Med.  Opcr.  p. 

The  advantage  of  amputating  a  little  below  the 


knee,  is,  that  the  pressure  in  walking  with  a  wooden 
leg  is  entirely  confined  to  the  front  of  the  limb,  the 
cicatrix  itself  not  being  subjected  to  irritation. 
After  amputating  at  the  ankle,  the  pressure  in 
walking  operates  directly  on  the  cicatrix.  Accord- 
ing to  Sabatier,  this  last  plan  has  been  extensively 
tried  in  France,  but  not  found  to  answer ;  the 
stump  being  incapable  of  bearing  pressure,  and  not 
continuing  healed.  {Medecine  Opiraloire,  t.  iii. 
p.  377,  edit.  2.)  The  same  author  refers  to  some 
instances  in  which  the  patients  were  obliged, 
under  these  circumstances,  to  undergo  amputiition 
a  second  time  ;  an  observation  made  as  long  ago 
as  the  time  of  Pare'.  Baron  Larrey  spoke  of  the 
method  as  an  objectionable  operation,  not  merely 
because  some  patients,  as,  for  instance,  soldiers, 
have  not  the  means  of  providing  themselves  with 
artificial  legs,  but  because  it  is  almost  always 
followed  by  bad  symptoms,  owing  to  the  small 
quantity  of  cellular  substance  and  flesh,  and  the 
thickness  of  the  bone  at  this  part  of  the  leg, 
whereby  cicatrisation  is  impeded.  He  even  made 
the  extraordinary  statement  that  he  had  seen  many 
amputations  done  at  this  part,  but  nearly  all  the 
patients  died  of  nervous  fever  or  tetanus.  {Mem. 
de  Chir.  Mil.  t.  iii.  p.  394.)  Mr.  Listen  also  pro- 
nounced the  operation  near  the  ankle  to  be  inad- 
missible, because  a  sufiiciencj''  of  soft  parts  for  the 
protection  of  the  stump  cannot  be  obtained  below 
the  calf.  The  place  for  incision,  he  observed,  is 
consequently  limited  to  two  points, — either  imme- 
diately below  the  tuberosity  of  the  tibia,  or  in  the 
bellies  of  the  gastrocnemii.  The  former  situation 
he  preferred  in  hospital  practice,  and  among  the 
lower  orders  generally  ;  the  latter  in  the  better 
classes  of  society,  who  could  afford  to  purchase  an 
expensive  artificial  support.  (^Elements,  <^c.  part  iii. 
p.  391.) 

Mr.  Alanson  operated  in  the  lower  third  of  the  leg 
with  a  posterior  flap,  in  the  following  manner: — ■ 
The  disease  was  in  the  left  leg;  the  patient,  there- 
fore lay  upon  his  right  side,  upon  a  table  of  conve- 
nient height,  so  as  to  turn  the  part  to  be  first  cut 
fully  into  view.  The  intended  line,  where  the 
knife  was  to  pass  in  forming  the  flap,  had  been  pre- 
viously marked  out  with  ink.  A  longitudinal  in- 
cision was  made  with  a  common  scalpel,  about  the 
middle  of  the  side  of  the  leg;  first  on  the  outside, 
then  on  the  inside,  and  across  the  tendo  Achillis : 
hence,  the  intended  flap  was  formed,  first  by  inci- 
sions through  the  skin  and  adipose  membrane,  and 
then  completed  by  pushing  a  catlin  through  the 
muscular  parts  in  the  upper  incised  point,  and  after- 
wards carrying  it  out  below,  in  the  direction  of  the 
line  already  mentioned.  The  flap  was  thick,  con- 
taining the  whole  substance  of  the  tendo  Achillis. 
The  usual  double  incision  was  made;  the  retractor 
applied  to  defend  the  soft  parts  ;  and  the  bone 
divided,  as  high  as  possible,  with  the  saw. 

The  flap  was  placed  in  contact  with  the  naked 
stump,  and  retained  there,  at  first,  by  three  super- 
ficial stitches,  between  which  adhesive  plasters 
were  used.  The  stump  healed  in  a  month,  and  the 
man  was  soon  able  to  use  an  artificiiil  leg,  with 
which  he  walked  remarkably  well.  He  bore  the 
pressure  of  the  machine  totally  upon  the  end  of 
the  stump,  and  was  not  troubled  with  the  least 
excoriation  or  soreness. 

In  the  next  instiincc,  in  which  Mr.  Alanson 
iiperatcd,  he  formed  the  lltip  by  pushing  a  double- 
edged  knife  through  the  leg,  and  passing  it  down- 
u  4 
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Avards  and  tlien  outwards,  in  a  line  first  marked 
out  for  tlie  direction  of  the  knife.  In  this  way  the 
flap  was  more  quickly  made.  The  leg  should  be 
completely  extended  during  the  operation,  and 
kept  in  that  posture  till  the  wound  is  perfectly 
healed.  ^  ^ 


I  will  next  notice  Mr.  Hey's  method.  He  be- 
lieved that  very  near  the  ankle  was  not  the  proper 
place  for  this  kind  of  amputation.  Some  cases 
occurring,  in  which,  from  a  scrofulous  habit,  the 
stump  would  not  heal  eompletely,  nor  remain 
healed,  Mr.  Hey  determined  to  try  whether 
amputation  in  a  more  muscular  part  would 
not  secure  a  complete  healing,  and  give  the 
patient  an  opportunity  of  resting  his  knee  on  the 
common  wooden  leg,  or  using  a  socket,  as  he 
might  find  it  most  convenient.  Mr.  Hey  latterly 
preferred  this  method,  and  selected  the  middle  of 
the  leg  as  the  place  where  the  bones  should  be 
sawn  through.  His  operation  was  by  posterior  flap, 
and  he  gave  detailed  instructions  for  regulating  its 
exact  dimensions. 

Mr.  Fergusson,  like  Mr.  Hey,  and  for  similar 
reasons,  selects  the  middle  of  the  leg  whenever  he 
has  the  choice  of  site.  He  thinks  that  a  stump  of 
sufficient  length  for  fixing  any  apparatus  will  thus 
be  left,  while,  if  it  should  be  found  that  the  weight 
of  the  body  cannot  be  sustained  in  this  way,  the 
projection,  when  the  knee  is  bent,  will  appear  so 
trifling  that  little  objection  can  be  taken  to  it. 
(OjO.  &(r£r.  ed.  3,  p.  494.) 

fin  selecting  the  most  appropriate  situation  to 
amputate  the  leg  (when  the  surgeon  has  the  power 
of  selection),  it  should  be  remembered  always  that 
the  risk  to  the  patient^s  life  is  a  consideration  of 
even  greater  moment  than  his  subsequent  conveni- 
ence in  progression,  and  that  risk  will  certainly  be 
much  less  in  amputations  near  the  ankle  than  in 
those  through  the  calf  of  the  leg,  both  on  account  of 
the  smaller  size  of  the  wound  and  the  smaller  pro- 
portion of  the  limb  which  is  taken  away.  M, 
Velpeau  states  the  proportion  of  deaths  after  am- 
putation at  the  usual  place  of  election  to  be  as  one 
to  four  or  five,  while  in  amputation  near  the  ankle 
it  is  only  about  one  in  ten.  The  diminution  in 
risk,  then,  is  a  verj'^  weighty  argument  in  favour  of 
the  amputation  low  down.  But,  in  addition  to 
this,  the  only  valid  objection  to  the  lower  operation, 
namely,  that  the  end  of  the  stump  is  incapable  of 
bearing  pressuie,  has  been  removed  by  the  greater 
perfection  which  has  been  attained  in  the  adapta- 
tion of  artificial  limbs;  since  in  no  case,  if  they  are 
properly  constructed,  is  the  pressure  made  to  fall 
on  this  part,  but  is  distributed  equally  over  the  rest 
of  tiie  limb.  Mr.  F.  Gray,  who  has  had  great  ex- 
perience in  the  construction  of  artificial  limbs,  and 
has  introduced  many  villuable  improvements  in 
their  mechanism,  says  that  "  in  no  instance,  except 
in  Synie's  and  Chopart's  operations,  can  mil/  pres- 
sure be  taken  on  the  end  or  point  of  the  stump, 
which  is  exquisitely  sensitive  and  tender,"  and  he 
takes  especial  care  that  nothing  whatever  shall 
come  in  contact  with  it." 

Mr.  Gray  considers  that  the  best  place  for  am- 
putation, so  far  as  the  mechanical  adaptation  is 
concerned,  is  at  the  upper  part  of  the  lower  third 
of  the  leg.  This  leaves  the  patient  a  complete 
command  over  the  artificial  limb,  without  being  so 
long  as  to  interfere  with  its  mechanical  arrange- 
ments. (See  Automalic  Mechanism,  by  F.  Gray, 
p.  85.) 


If,  then,  we  take  into  consideration  the  twofold 
recommendation  of  the  diminution  of  risk  and  the 
subsequent  advantages  to  the  patient,  there  can  be 
little  doubt  that  the  real  place  of  election  is  in  the 
lower  third  of  the  lirab,  and  that  the  calf  of  the 
leg  should  only  be  selected  in  exceptional  cases 
where  the  expense  of  an  artificial  limb  would  be  a 
continual  burden  to  the  patient;  and  not  even  then 
unless  it  appear  probable  that  his  state  of  health 
and  constitution  will  carry  him  safely  through  the 
more  severe  operation. 

Mr.  Quain  observes,  it  may  be  that  the  shorter 
stump  is  more  convenient  to  the  poor  man  because 
it  will  fit  better  the  supporting  ledge  of  the  common 
pin  leg  with  which  he  is  obliged  to  be  content  af- 
terwards. He  believes,  however,  the  superior  con- 
venience in  this  respect  to  be  outweighed  by  the 
greater  risk  attending  the  larger  wound.  But  in 
the  case  of  all  those  who  can  afford  the  expense 
of  the  better  constructed  artificial  limb,  he  thinks 
the  lower  amputation  is  beyond  all  question  the 
more  advantageous  one  for  the  facility  of  progres- 
sion. (See  Med.  Tmes.Dec.  1851 ,  p.  659.)  M.Bour- 
gdry,  in  comparing  the  amputation  at  the  old  place 
of  election  with  that  near  the  malleoli,  says  that 
both  statistics  and  authority  are  in  favour  of  the 
lower  operation.  Many  surgeons  whom  he  quotes, 
and  "  others  whom  it  would  be  too  long  to  enume- 
rate, both  in  France  and  in  other  countries,  are  so 
convinced  of  its  superiority,  that  they  would  prefer 
it  even  if  no  convenient  artificial  support  could  be 
obtained."  (See  M&d.  Oph:  tom.  i.  p.  246.) 

In  the  lower  third  of  the  leg,  as  in  the  upper, 
the  circular  method,  or  that  with  a  posterior  flap, 
may  be  adopted;  but  it  will  not  be  necessary  again 
to  describe  either  operation  in  detail.  That  by 
posterior  flap  is  objectionable  on  account  of  the 
flap  being  composed  almost  entirely  of  the  tendo 
Achillis.  Perhaps  the  most  convenient  mode  of 
operating  is  by  two  semicircular  flaps  composed  of 
the  integuments  only.  These  flaps  may  be  formed 
either  from  the  antero-posterior,  or  from  the  lateral 
surfaces  of  the  limb.  Thej'  should  of  course  be 
made,  not  by  transfixion,  but  by  incision  from 
without  inwards.  After  they  have  been  dissected 
up  and  reflected,  the  muscles  should  be  divided 
opposite  to  their  base  by  a  circular  incision.  In 
the  ordinary  circular  operation  there  is  sometimes  a 
difficulty  in  turning  up  the  skin,  in  consequence  of 
the  increasing  size  of  the  limb  from  below  upwards 
at  this  part.  This  difficulty  is  avoided  by  dividing 
the  integuments  in  tlie  way  suggested  above.  When 
the  amputation  is  done  very  near  the  ankle  there  is 
no  interosseous  space  through  which  the  knife  can  be 
passed  :  the  retractor  therefore  need  only  have  one 
slit,  instead  of  two  as  in  operating  higher  up.] 

[Amputation  at  the  Knbb-Joint.] 

[Amputation  through  this  joint  was  performed 
nearly  three  centuries  ago  by  Fabricius  Hildanus 
(15fJI),  after  which  period  it  appears  to  have 
fallen  into  disuse  till  about  1764,  when  it  was 
practised  with  considerable  success  by  Hoin  of 
Dijon,  and  advocated  by  J.  L.  Petit,  and  after- 
wards by  Brasdor.  Subsequently  to  this,  although 
it  was  performed  occasionally,  it  may  be  said  to 
have  bein  proscribed  by  the  general  opinion  of 
surgeons  till  reintroduced  by  M.  Velpeau  in  1  !!30. 
M.  Velpeau  collected  the  records  of  fourteen  cases, 
out  of  which  he  found  that  only  one  had  terminated 
fatally,  and  judging  from  these  very  favourable 


1  suits,  he  was  induced  to  advocate  amputation  at 
tlie  knee  as  preferable  even  to  amputation  through 
t'le  upper  part  of  the  leg.    Subsequent  experience, 

wever,  has  shown  that  sncli  an  average  is  by  far 
I  M  favourable,  and  M.  Velpeau  himself  admits 
that  he  may  liave  exaggerated  the  safety  of  the 
operation  when  he  attempted  to  revive  it  in  1030. 
He  does  not  now  think  it  should  ever  be  un- 
dertaken when  it  is  possible  to  amputate  lower 
down,  though  he  still  strongly  recommends  it  as 
preferable  to  amputation  in  the  lower  third  of  the 
thigh.  M.  Malgaigne  thinks  it  is  an  operation  that 
has  been  too  lightly  condemned, and  which,  when  the 
surgeon  has  the  choice,  merits  a  decided  preference 
over  amputation  in  the  continuity  of  the  thigh. 
{Med.  Oper.  p.  316,  ed.  5.) 

The  mode  of  operating  originally  adopted  by 
Hoin,  was  with  a  posterior  flap  cut  from  the  calf  of 
the  leg.  He  made  a  horizontal  incision  below  the 
patella  extending  round  the  limb  for  three-fourths 
of  its  circumference.  This  incision  divided  the 
skin,  ligaments,  and  other  fibrous  tissues.  The 
leg  being  a  little  flexed,  the  crucial  ligaments  and 
ain-  remaining  portion  of  the  lateral  ligaments  were 
divided  with  the  point  of  the  knife,  after  which, 
the  leg  being  further  flexed,  and  the  head  of  the 
tibia  drawn  towards  the  operator,  the  blade  of  the 
knife  was  carried  through  the  joint,  and  a  flap  was 
cut  from  the  muscles  of  the  calf  long  enough  to 
cover  the  articular  end  of  the  femur.  By  this  pro- 
ceeding the  patella  was  preserved.  (See  Bourgtry, 
Med.  Oper.  t.  ii.  p.  269.) 

M.  Velpeau  disapproves  of  the  above  method, 
and  recommends  a  circular  incision  through  the 
skin,  three  or  four  finger-breadths  below  the  pa- 
tella, without  involving  the  muscles.  The  skin  is 
to  be  dissected  up  and  reflected,  care  being  taken 
to  preserve  as  much  as  possible  of  the  cellular  and 
adipose  textures.  He  then  divides  the  ligamentum 
patella:  and  lateral  ligaments  ;  after  which,  bending 
the  knee,  he  cuts  the  crucial  ligaments,  carries  his 
knife  through  the  joint,  and  finishes  by  dividing 
horizontally  the  vessels,  nerves,  and  muscles  at 
the  posterior  part  on  a  level  with  the  raised  up 
integuments.  {N'ouv.  Elim.  de  Med.  Oper.  t.  iii. 
p.  254.) 

In  1836-,  M.  Baudens  operated  successfully 'at 
the  knee-joint  in  two  cases  of  gunshot  wound  of 
the  leg,  and  since  that  period  he  has  always 
strongly  advocated  the  operation.  He  recommends 
an  oval  or  elliptical  instead  of  a  circular  incision, 
with  a  view  to  retain  more  integument  anteriorly, 
and  throw  the  cicatrix  more  towards  the  posterior 
part.  The  incision  should  descend  anteriorly  five 
finger-breadths  below  the  inferior  border  of  the 
patella,  but  only  three  finger-breadths  below  this 
level  posteriorly  or  towards  the  popliteal  space. 
The  integument  is  to  be  dissected  from  the  front 
and  sides  of  the  joint,  as  high  as  the  lower  border 
of  the  patella,  and  reflected  back,  but  posteriorly 
the  cellular  adhesions  which  unite  the  skin  to  the 
muscles  should  be  preserved  uninjured.  The  liga- 
ments should  next  be  divided  in  succession  until 
the  tibia  is  completely  disarticulated.  This  will 
permit  an  assistant  to  pass  his  fingers  into  the 
wound  and  compress  the  popliteal  artery,  and  the 
knife  may  be  carried  through  the  Tnusclen  at  the 
back  of  the  joint,  so  as  to  divide  them  at  the  level 
of  the  incision  already  made  in  the  skin.  In 
M.  Baudens' first  case,  the  skin  was  dissected  back 
as  high  as  the  upper  border  of  the  patella,  and 
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that  bone  was  removed.  A  portion  of  the  con- 
dyles of  the  femur,  in  which  the  ball  was  found  to 
be  lodged,  was  also  removed.  In  the  second  case, 
the  patella  was  retained,  and  the  articular  cartilage 
on  it  and  on  the  lower  end  of  the  femur  was  not 
interfered  with.  No  exfoliation  of  this  structure 
took  place,  and  the  wound  was  completely  healed 
in  ten  days.  (See  Baudens,  CUniques  des  Plaies 
d' Amies  a  Feu,  p.  532,  Paris,  1836.) 

In  1824,  Dr.  Nathan  Smith,  of  Connecticut, 
amputated  successfully  at  the  knee-joint,  with 
anterior  and  posterior  flaps  of  equal  size.  This 
was  the  first  instance  in  which  the  operation  was 
performed  in  America.  It  was  some  years  before 
the  date  of  M.  Velpeau 's  Memoirs,  and  was  one  of 
the  fourteen  cases  to  vvhich  he  referred.  Dr. 
Smith's  instructions  for  the  operation  are  as  fol- 
lows : —  "Mark  two  points,  one  on  the  out,  and 
the  other  on  the  inside  of  the  limb  ;  the  latter 
half  an  inch  below  the  head  of  the  tibia,  and  the 
other  opposite  to  it.  Then  draw  a  semicircular 
line  from  one  point  to  the  other  over  the  anterior 
part  of  the  leg,  and  in  such  a  direction  that  its 
lower  part  shall  touch  the  lower  part  of  the  tubercle 
on  the  tibia  into  which  the  ligament  of  the  patella 
is  inserted,  and  then  mark  another  circle  on  the 
posterior  part  of  the  leg  exactly  corresponding  to 
the  former.  The  above  lines  limit  the  two  flaps, 
the  former  of  which  will  be  formed  of  the  patella 
and  its  ligaments,  and  the  latter  of  the  bead  of  the 
gastrocnemius,  the  tendons  of  the  flexor  muscles, 
and  the  popliteal  blood-vessels  and  nerves.  The 
operator  should  first  raise  the  anterior  flap  with  the 
patella,  which  will  expose  the  anterior  part  of  the 
joint  and  render  the  division  of  the  lateral  lio-a- 
ments  easy.  Two  or  three  strokes  of  the  knife 
will  then  complete  the  section  of  the  crucial  liga- 
ments and  of  the  lower  flap."  (See  Amer.  Med. 
Rev.  vol.  ii.  p.  370  ;  and  S.  Smith  on  Amp.  at 
the  Knee-joint,  N.  Y.  Juiini.  of  Med.  vol.  ix.  p.  31 3, 
1852.)  The  American  surgeons  who  have  since 
performed  the  operation  have  usually  made  the 
anterior  flap  longer  and  the  posterior  flap  shorter 
than  Dr.  Smith  recommended,  in  order  to  throw 
the  cicatrix  well  back  towards  the  popliteal  space 
and  out  of  the  way  of  pressure  from  the  wooden 
leg. 

Dr.  Markoe,  of  New  York,  in  a  paper  recently 
published,  strongly  recommends  amputation  at  the 
knee-joint  in  preference  to  the  lower  third  of  the 
thigh.  Dr.  Markoe  has  himself  operated  twice 
successfully,  and  has  watched  with  care  the  pro- 
gress of  all  the  cases  (nine  in  number)  which  have 
occurred  in  the  New  York  Hospital.  He  says  he 
first  became  an  advocate  for  it  in  184]  "  on  exa- 


nimmg,  atthe  New  York  Hospital,  a  stump  left 
after  this  operation.  1  he  integument  covering  the 
condyles  was  sound,  and  free  from  callosities, 
excoriations,  or  tenderness  ;  and  with  this  sur- 
ace  applied  upon  a  cushion  in  an  ordinary  wooden 
leg  he  could  walk  without  inconvenience  ten 
miles  a  day,  and  had  been  able  to  do  so  since 
the  stump  was  healed,  some  years  before  "  He 
says  the  impression  made  upon  his  mind,  when 
comparing  ,t  with  the  useless  tender  pointed 
cones  of  flesh  left  by  the  ordinary  amputation 
through  the  thigh,  was  a  desire  to  ascertain  whether 
such  an  inestimable  advantage  might  not  in  certain 
cases  with  safety  and  propriety  be  secured.  Dr 
Markoe  gives  the  statistics  of  eighteen  cases  oper- 
ated on  by  American  surgeons,  and  to  these  ho 
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adds  twentj'-eight  others,  occurring  in  Europe  and 
collected  by  Dr.  Stephen  Smith,  making  forty-six 
cases  in  all.  Of  the  American  cases  five,  and  of 
the  European  twelve,  were  fatal  ;  making  a  total 
mortality  of  seventeen,  or  thirty-seven  per  cent.  Of 
the  different  modes  of  operating.  Dr.  Markoe  gives  a 
"  decided  preference  to  that  by  the  long  anterior  and 
short  posterior  flap.  This  has  the  advantage  of 
throwing  the  wound  on  the  most  depending  aspect 
of  the  stump,  allowing  easy  exit  to  the  discharges, 
and  it  moreover  brings  the  cicatrix  so  far  back  be- 
tween the  condyles  that  it  is  not  exposed  to  pres- 
sure." "  There  is,  it  is  true,  nothing  but  integu- 
ment on  the  face  of  the  stump,  but  that  integu- 
ment is  applied  over  a  large,  smooth,  natural 
surface,  well  adapted  to  receive  and  sustain  pres- 
sure." (See  New  York  Journal  of  Med.  vol. 
xvi.  1856.) 

In  this  country,  disarticulation  of  the  knee- 
joint  has  been  very  rarel}'  practised.  Mr.  Syme,  Mr. 
Fergusson,  and  others,  have,  it  is  true,  of  late  years 
amputated  occasionally  through  the  condyles  of  the 
femur,  in  cases  of  disease  of  the  knee-joint  ;  but 
these  are  not,  strictly  speaking,  disarticulations  of 
the  knee.    These  cases  will  be  again  referred  to. 

The  writer  is  informed  by  Mr.  Blenkins,  of  the 
Grenadier  Guards,  that  seven  amputations  at  the 
knee  were  performed  by  British  surgeons  in  the 
Crimea,  and  that  of  these  four  died  and  three  re- 
covered. It  is  stated  by  Dr.  G.  B.  Macleod,  tliat 
in  four  of  these  the  articular  end  of  the  femur 
was  removed.  These  four,  therefore,  should 
rather  be  considered  as  examples  of  the  opera- 
tion suggested  by  Mr.  Syme,  than  true  disar- 
ticulations of  the  knee.  (See  Ed.  Month.  Journ. 
July,  1856,  p.  38.) 

The  following  are  the  particulars  of  one  of  the 
three  successful  cases.  In  this  case  Mr.  Blenkins 
was  the  operator.  At  the  assault  on  the  Redan, 
September  8,  1855,  a  soldier,  aged  22,  received 
a  severe  compound  fracture  of  both  bones  of 
the  leg,  with  extensive  laceration  of  the  integu- 
ments. The  state  of  the  limb  did  not  admit  of 
amputation  of  the  leg  ;  it  was  therefore  removed 
at  the  knee-joint,  by  the  large  anterior  and  small 
posterior  flap  operation,  the  anterior  flap  being 
made  six  inches  in  length.  The  patella  was  re- 
tained, and  the  cartilage  on  it  and  on  the  con- 
dyles of  the  femur  was  not  interfered  with.  Tlie 
posterior  flap  was  cut  from  without  inwards,  so 
as  to  remove  as  much  as  possible  of  the  mass  of 
muscles  of  the  calf,  which  is  left  in  the  usual 
mode  of  cutting  from  within  outwards.  The 
flaps  came  together  perfectly,  and  the  wound 
healed  in  an  unusually  favourable  manner.  In 
three  weeks  it  had  all  but  closed,  and  at  the  end 
of  six  vveeks  it  was  perfectly  sound  and  cicatrized 
in  every  part.  The  end  of  the  stump  was  beau- 
tifully rounded,  and  formed  an  excellent  surface 
to  receive  the  pressure  of  a  wooden  leg.  Mr. 
Blenkins  much  prefers  the  operation  with  the  long 
{interior  flap,  and  he  believes  the  mortality  might 
not  have  been  so  great  had  this  mode  of  proceed- 
ing been  adopted  in  all  the  cases. 

In  the  French  army  in  the  Crimea,  M.  Bau- 
dens  made  amputation  at  the  knee-joint  one  of  tiie 
subjects  to  which  he  paid  special  attention.  He 
savs  that  the  opinion  of  all  the  principal  surgeons 
engaged  was  that  disarticulation  of  tlie  knee  should 
be  preferred  to  amputation  of  the  thigh  in  all  cases 
where  it  is  impossible  to  amputate  through  the 


upper  part  of  tlie  leg.  This  opinion  is  confirmed, 
he  adds,  "  by  all  that  he  has  seen  in  his  hospital 
experience  from  Marseilles  and  Toulon  to  Con- 
stantinople and  the  Crimea.  It  is  in  fact  incon- 
testable that  disarticulation  of  the  knee  has  suc- 
ceeded in  a  given  number  of  cases  more  often  than 
amputation  of  the  thigh,  even  in  its  inferior  third." 
According  to  M.  Baudens,  however,  amputation  at 
the  knee  should  be  preferred  to  that  of  the  thigh, 
only  on  the  express  condition  that  it  should  be  per- 
formed immediately;  consecutively  he  thinks  am- 
putation of  the  thigh  should  have  the  choice.  The 
operation  practised  was  invariably  that  recom- 
mended by  M.  Baudens,  and  by  which  the  prin- 
cipal covering  is  obtained  from  the  anterior  part, 
(See  Comptes  Hendus,  torn.  xii.  1855,  p.  1077.) 

The  present  Editor  has  recently  (October  1857) 
performed  this  operation  at  St.  Mary's  Hospital, 
on  a  boy  eight  years  of  age,  who  laboured  under 
necrosis  of  the  shaft  of  the  tibia  and  of  its  upper 
epiphysis.  An  anterior  flap  was  formed  from  the 
integument  covering  the  lateral  and  anterior  part  of 
the  upper  third  of  the  leg.  This  flap,  which  was 
of  sufKcient  width  and  length  to  cover  the  con- 
dyles of  the  femur,  was  reflected  upwards  ;  the 
ligamentum  patellse  was  cut  through  and  tlie  joint 
opened.  It  was  found  that  the  disease  had  ex- 
tended into  the  joint,  but  lymph  had  been  thrown 
out  and  plastic  adhesions  formed,  so  as  completelj'- 
to  separate  it  into  an  upper  and  lower  compartment. 
In  the  upper  compartment  were  situated  the  pa- 
tella and  condyles  of  the  femur  free  from  disease. 
In  the  lower  compartment  was  found  the  head  of 
the  tibia,  denuded  of  cartilage,  bathed  in  pus  and 
partially  necrosed.  The  adhesions  and  ligaments 
were  now  divided;  the  knife  carried  through  the 
joint,  and  a  short  posterior  flap  formed.  The  flaps 
were  adjusted  by  interrupted  sutures  and  light 
dressings  applied.  The  line  of  approximation  of 
the  flaps  was  completely  behind  the  condyles  of 
the  femur.  Union  by  the  first  intention  took  place 
except  in  the  neighbourhood  of  the  ligatures.  These 
separated  in  the  first  fortnight.  A  few  drops  of 
synovia  were  on  two  or  three  occasions  seen  to  ooze 
from  the  wound.  In  a  month  the  stump  was 
soundly  healed,  and  the  little  patient  was  exhibited 
to  the  members  of  the  Western  Medical  Society 
about  five  weeks  from  the  performance  of  the  ope- 
ration. At  the  present  date,  three  months  after  the 
operation,  the  patella  and  anterior  flap  remain 
moveable  on  the  condyles  of  the  femur,  and  the 
weight  of  the  body  is  borne  without  inconvenience 
on  the  end  of  the  stump.  Mr.  Hussey  also  has 
lately  amputated  the  log  at  the  knee-joint,  in  the 
Radcliffe  Infirmary,  Oxford,  for  necrosis  of  the  tibia 
with  immense  hypertrophy  of  the  integument  and 
soft  parts,  in  a  lad  aged  i7.  The  operation  was 
done  with  a  scalpel,  but  the  mode  of  proceeding  is 
not  stated.  The  condyles  of  the  femur  were  not 
touched ;  the  articular  and  semilunar  cartilases  were 
healthy.  The  amputated  limb  weighed  11 J  pounds. 
The  last  ligatures  came  away  on  the  thirteenth 
day,  and  the  patient  was  rapidly  regaining  health. 
(See  Med.  Times  ami  Gaz.  Dec.  12, 1857,  p.  C04.) 

Amputation  at  the  knee-joint,  although  recom- 
mended by  many  surgeons  of  note  in  America 
and  on  the  Continent,  has  been  very  rarely  prac- 
tised in  this  countiy.  Mr.  Fergusson  stated  in 
UWC,  that  it  had  never,  to  his  knowledge,  been 
performed;  and,  in  fact,  with  tlic  exception  of  the 
Crimean  cases,  the  two  cases  by  Mr.  Lane  !iiid 
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j  ;  r.  Ilusse)'  above  related,  and  another  alluded 
j  by  Mr.  Fonwick,  as  having  occurred  in  the 
j  I  Lisgow  Infirmary  (see  Ed.  Month.  Jotirn.  Oct. 
!  17,  p.  248),  appear  to  be  the  only  recorded 
instances.  Many  surgeons  hesitate  to  perform  it, 
knowing  the  dangerous  consequences  of  wounds 
.  of  the  knee-joint,  and  fearful  of  similar  results 

•  from  its  exposure  in  amputation.  Indeed,  although 

■  the  two  cases  are  not  exactly  similar,  experience 

■  shows  that  there  is  ground  for  apprehension  on 

•  this  score  ;  M.  Velpeau  lost  three  cases  from 
purulent  inflammation  "in  the  large  and  deep 

1  synovial  cul-de-sac  which  is  prolonged  upon  the 
1  sides  of  the  condyles  and  upon  the  anterior  surface 
I  of  the  femur  ;  "  the  suppuration  from  which  ex- 
I  tended  upwards  amongst  the  muscles  of  the  thigh  ; 
;  and  he  refers  to  four  other  cases  which  proved 
I  fatal  from  the  same  cause.  The  American  sur  • 
I  geons  however,  have  been  more  fortunate  in  this  re- 
I  spect.   Dr.  Stephen  Smith  says : — "  Fearful  as  are 

■  the  results  of  the  inflammatory  process  instantly 
lighted  up  in  ordinary  wounds  of  the  knee-joint, 

1  dangerous  consequences  from  this  source  are  rare 
I  exceptions  in  the  severer  wound  of  the  bisection  of 
1  this  articulation  in  amputation."  (On  Amp.  of  the 
.  Knee-joint,  N.  Y.Journ.  of  Med.  Nov.  1 852,  p.  325.) 

Admitting  this  danger,  however,  there  appears 
I  to  be  sufficient  evidence  to  establish  the  expe- 
I  diency  of  the  operation  in  suitable  cases,  whetiier 
(of  injury  or  disease.  The  mortality  appears  to 
!  be  certainly  not  greater  than  after  amputation  of 
tthe  thigh.    According  to  the  statistics  given  by 

Dr.  Markoe,  the  mortality  in  the  two  cases  is  37 
!  per  cent,  as  compared  with  43^  ;  the  advantage 

being  thus  6|  per  cent,  in  favour  of  amputation  at 
t  the  knee. 

But  even  if  the  mortality  were  equal  in  the  two 
cases,  amputation  at  the  knee  deserves  preference 
on  account  of  the  very  decided  advantage  which 
it  affords  the  patient  for  progression.  There  is 
ample  evidence  that  the  stump  is  capable  of  sup- 
porting the  weight  of  the  body  without  pain 
or  inconvenience;  and  the  extent  of  surface  and 
rounded  form  of  the  condyles  admirably  adapt  it 
for  this  purpose.  From  the  power  of  supporting 
pressure  results  the  further  advantage,  alluded  to 
by  Velpeau,  that  the  free  play  of  the  hip-joint 
is  preserved  ;   whereas  after  amputation  of  the 

■  thigh,  the  artificial  limb  has  to  take  its  bearings 
from  the  pelvis,  and  the  patient  walks  as  if  he 
had  an  anchylosis  of  the  hip-joint,  all  his  motions 
being  made  by  the  pelvis,  and  not  at  the  coxo- 
femoral  articulation. 

In  comparing  the  results  of  different  modes  of 
operating  it  will  be  found,  that  the  cases  which 
have  been  attended  with  the  most  striking  success 
have  unquestionably  been  those  in  wiiich  the  prin- 
cipal covering  has  been  obtained  from  the  anterior 
aspect  of  the  joint.  This  object  may  be  attained 
cither  by  the  elliptical  incision  of  M.  Baudcns  or 
by  the  large  anterior  and  short  posterior  flap  re- 
commended by  the  American  surgeons,  and  adopted 
;  in 'Mr.  Lane's  and  Mr.  Blenkins's  cases.  These 
methods  are  preferable  to  Mr.  Velpcau's  circular 
incision,  because  they  remove  the  cicatrix  to  a 
position  where  it  will  not  suffer  irritation  from 
pressure,  and  they  possess  several  important  advan- 
tages over  the  large  posterior  flap,  which  was  re- 
commended by  Hoin.  The  integument  in  front  of 
the  knee  is  much  better  organized  for  bearing 
pressure  than  that  of  the  calf ;  it  is,  in  fact,  the 


very  same  which  is  found  to  bear  the  weight  of  the 
body  so  well  in  the  kneeling  position  and  after 
amputation  below  the  knee.  The  flap  falls  at  once 
of  its  own  accord  over  the  end  of  the  bone  ;  the 
position  of  the  wound  is  depending  and  allows  the 
discharge  to  escape  without  difficulty  ;  the  main 
artery  is  cut  through  before  its  division,  and  fewer 
ligatures  will  be  required.  The  flap  from  the  calf, 
on  the  contrary,  cannot  be  adapted  without  bending 
it  at  an  angle  which  is  unnatural  to  it,  and  it  tends 
by  its  own  weight  to  fall  away  from  the  end  of  the 
bone  ;  the  wound  is  not  so  advantageously  placed 
and  many  more  arteries  will  require  to  be  ligatured. 

The  patella  when  sound  should  always  be  re- 
tained ;  it  affords  a  fixed  point  for  the  action  of  the 
extensor  muscles,  and  these  muscles  will  retract  it 
suflrciently  to  prevent  its  interfering  with  the 
rounded  form  of  the  stump,  while  its  removal  would 
increase  materially  the  surface  of  the  wound. 

When  the  cartilage  on  the  femur  is  healthy,  it 
should  not  be  interfered  with.  Its  presence  does 
not  impede  the  immediate  union  of  the  wound, 
whereas,  by  sawing  off  a  slice  of  the  bone  an  in- 
jured surface  is  substituted  for  a  healthy  one,  with 
an  additional  risk  of  suppurative  phlebitis  from 
exposure  of  the  veins  in  the  cancellated  texture  j 
besides  which,  the  rounded  form  of  the  condyles, 
which  is  one  of  the  leading  advantages  of  the  oper- 
ation, is  thereby  destroyed.  M.  Velpeau  believes 
that  adhesion  always  takes  place  between  the  flap 
and  the  cartilaginous  surface,  even  in  those  cases 
where  the  wound  unites  by  the  first  intention,  and 
where  no  undue  inflammation  is  excited.  Thia 
adhesion,  however,  is  not  the  invariable  rule,  for 
in  Mr.  Lane's  case  the  patella  and  the  flap  re' 
mained  distinctly  moveable  on  the  condyles  beneath. 
When  the  wound  does  not  unite  by  the  first  ini- 
tention,  and  suppuration  ensues,  the  cartilage  will 
either  exfoliate  in  fragments  from  the  surface  of 
the  bone  beneath,  or  it  will  undergo  gradual  disin- 
tegration, and  be  removed  with  the  discharge,  and 
the  granulations  from  the  bone  will  then  coalesce 
with  the  granulations  on  the  flap.  (See  Remarks 
ON  Amputation  at  the  Joints,  ante,  p.  71.) 

Amputation  through  the  Condi/les  of  the  Femur.  . 

In  1845  Mr.  Syme  published  a  paper  advocating 
amputation  at  the  knee,  or  more  correctly  speak- 
ing, through  the  condyles  of  the  femur,  by  which 
method  he  had  operated  successfully  in  two  cases 
of  diseased  knee-joint.  His  principal  reason  for 
so  doing,  in  preference  to  amputating  the  thigh  in 
its  lower  third,  was  his  belief  that  division  of  the 
cancellated  texture  of  a  bone  is  not  so  likely  to  be 
folio  wed  by  inflammation  of  the  medullary  mem- 
brane and  exfoliation  as  when  the  dense  substance 
of  the  shaft  is  sawn  through.  Mr.  Syme  does  not 
consider  the  state  of  the  soft  parts,  usually  met 
with  in  diseased  joints,  a  sufficient  reason  for  ope- 
rating higher  up,  since,  "however  mucli  tliey 
may  bo  _  altered  by  scrofulous  degeneration  or 
suppuration  they  readily  admit  of  restoration  to 
their  natural  condition,"  as  is  clearly  shown  by  the 
results  of  excision  of  joints.  In  his  first  case  Mr 
Byrne  "  made  an  incision  across  the  knee  in  a  line 
with  the  upper  edge  of  the  patella,  then  pushed 
tlu!  knife  from  one  side  to  the  other  under  the 
joint,  cut  a  flap  from  the  calf  of  tlio  leg,  and  finally 
sawed  through  the  condyles  of  the  thigh  bone 
which  were  ulcerated  and  carious."  Finding  he 
had  not  quite  sullicicnt  covering  in  this  way  ho 
made,  in  his  second  case,  "the  anterior  scmilunai- 


108 


AMPUTATION. 


incision  in  a  line  witli  the  loiver  edge  of  tlie  pa- 
tella, and  had  the  integuments  retracted  before 
cutting  into  the  joint  above  tliis  bone."  "  The  pos- 
terior flap  must  be  made  very  long,  indeed  to  the 
full  extent  of  the  gastrocnemius  muscles;  care  being 
taken,  however,  to  avoid  preserving  more  than  a 
moderate  portion  in  regard  to  thickness."  (See  Ed. 
M.  Journ.  of  Med.  Science,  May,  184.5,  p.  537.) 

In  the  following  year,  however,  Mr.  Syme  says: 
"  As  the  soft  parts  required  to  form  the  stump  in 
this  situation  are  apt  to  be  so  deranged  in  their 
texture  as  to  delay,  though  not  prevent  recovery, 
and  thus  in  some  measure  counterbalance  the  ad- 
vantage of  exposing  cancellated  instead  of  dense 
bone,  together  with  the  contents  of  its  medullary 
cavitj'',  I  do  not  persist  in  advocating  amputation  at 
the  knee  now,  when  satisfied  that  the  operation  by 
circular  incision,  if  performed  with  due  care  and  on 
proper  principles,  may  be  employed  in  the  lower 
third  of  the  thigh  safely  and  advantageously.  (See 
JEd.  M.  Journ.  Nov.  1846,  p.  225.) 

In  the  same  year,  Mr.  Fergusson  performed  a 
similar  operation  successfully  in  a  case  of  diseased 
knee-joint.  His  mode  of  proceeding  was,  like  Mr. 
Syme's,  with  a  posterior  flap ;  both  are,  in  fact, 
equivalent  to  the  original  operation  of  Hoin,  ex- 
cepting as  regards  the  removal  of  the  patella  and 
of  part  of  the  femoral  condyles.  Mr.  Fergusson  has 
seen  this  patient  repeatedly  since.  He  has  frequently 
■walked  forty  miles  in  a  day  with  a  very  indifferently- 
made  artificial  leg;  and  once  accomplished  120  miles 
in  three  days  without  the  slightest  damage  to  the 
tissues!  {Op.  Surg.  ed.  3,  p.  603.)  Mr.  Fergusson 
says  he  has  since  frequently  performed  this  opera- 
tion; but  does  not  state  how  often.  {Med.  Times 
and  Gaz.  July  8,  1854,  p.  26.)  Mr.  Jones,  of 
Jersey,  operated  in  1853  in  the  same  manner, 
and  the  result  to  the  patient  was  a  "  most  ser- 
viceable stump,  upon  which  he  could  bear  the 
weight  of  his  trunk  in  progression."  {Med.  Times 
and  Gaz.  June,  1854,  p.  570.)  This  was  a  se- 
condary amputation  after  compound  fracture  of  the 
leg.  A  similar  practice  has  been  followed  suc- 
cessfully by  Mr.  Potter,  of  Newcastle.  (See 
Lancet,  May  27,  1  854.)  And  also  by  Dr.  Markoe. 
(See  N.  Y.  Journ.  of  Med.  Nov.  1856,  p.  823.) 

This  operation  may  be  substituted  with  ad- 
vantage for  amputation  in  the  lower  third  of  the 
thigh  in  some  cases  of  diseased  knee-joint,  and 
also  of  compound  fracture  into  the  joint,  from 
gunshot  wounds,  for  example,  when  the  condyles 
of  the  femur  are  only  to  a  slight  extent  implicated. 
In  either  of  these  cases  the  removal  of  the  lower 
end  of  the  bone  of  course  becomes  a  matter  not 
of  choice  but  of  necessity.  This  kind  of  operation, 
however,  is  not  likely  to  be  very  frequently  re- 
quired; diseased  knee-joints,  which  are  not  eligible 
for  excision  of  the  ends  of  the  bones,  will  most 
probably  be  in  a  condition  to  compel  the  amputa- 
tion to  be  performed  higher  up;  and  the  same  may 
be  said,  as  a  general  rule,  of  compound  fractures 
in  which  the  lower  end  of  the  femur  is  involved. 
When  the  end  of  the  femur  is  sawn  through,  the 
operation  with  the  posterior  flap,  as  recommended 
by  Hoin,  may  perhaps  be  found  the  best;  the  thick 
muscular  cushion  thus  obtained  will  be  less  likely 
to  suffer  injury  from  the  sharp  edges  of  the  sawn 
bone  than  an  anterior  flap,  which  must  necessarily 
be  composed  of  integument  only.  The  large  size 
of  the  flap,  however,  and,  in  diseased  joints,  its 
altered  and  deranged  condition  will  probably,  as 


Mr.  Syme  found,  cause  delay  in  the  healing  pro- 
cess; but  when  this  disadvantage  has  been  sur- 
mounted, tlie  condition  of  the  stump,  in  the  cases 
recorded,  appears  to  have  been  in  every  respect 
highly  satisfactory.] 

Amputation  of  the  Thigh, 

[Here,  as  in  the  arm,  there  is  but  one  bone,  and 
here,  in  like  manner,  the  deep  muscles  are  adherent 
to  the  bone,  while  the  superficial  ones  pass  from 
the  pelvis  to  the  leg  without  taking  any  attachment 
to  this  segment  of  the  limb.  There  is  no  "/)/ac3 
of  eleclion  "  for  the  performance  of  amputation  of 
the  thigh;  but  the  rule  of  operating  as  far  as  pos- 
sible from  the  trunk  of  the  body  should  be  invari- 
ably followed.  By  so  doing,  not  only  will  the 
danger  from  the  immediate  shock  of  the  operation 
be  diminished,  and  the  recovery  be  more  rapid  on 
account  of  the  smaller  extent  of  the  wounded  sur- 
face ;  but  the  subsequent  utility  of  the  stump,  from 
the  power  which  the  greater  leverage  thus  obtained 
will  enable  it  to  exercise  over  the  movements  of  the 
artificial  limb,  will  be  greatly  increased.  The  pro- 
priety of  this  rule  is  now  universally  admitted, 
both  by  the  surgeon,  whose  more  immediate  con- 
cern is  in  the  recovery  of  the  patient  from  the 
operation,  and  also  by  the  mechanician,  who  is 
engaged  afterwards  in  the  adaptation  of  the  arti- 
ficial limb.] 

Many  writers,  however,  have  disapproved  of 
amputating  too  close  to  the  knee  {Graefe,  op.  cit. 
p.  CO);  Mr.  Listen  recommended  that  the  bone 
should  not  be  sawn  very  much  lower  than  its 
middle,  his  opinion  being  that  "  a  long  stump 
here  is  equally  inconvenient  to  a  person  in  any 
walk  of  life"  {Pract.  Surg.  p.  382,  ed.  4);  and 
Langenbeck  urged  one  objection  to  it,  not  specified 
by  any  other  author,  viz.  that  if  the  operation  be 
done  lower  down  than  two  hands'  breadths  above 
the  knee,  the  femoral  artery  shrinks  into  the  apo- 
neurotic sheath  which  it  here  receives  from  the 
vastus  internus  and  triceps,  and  cannot  be  drawn 
out  with  the  forceps,  so  as  to  be  separately  tied, 
without  first  slitting  up  that  sheath.  Hence  he 
recommended  cutting  through  the  muscles  at  the 
distance  above  the  knee  already  mentioned.  {Bihl. 
fur  die  Cidr.  b.  i.  p.  571,  1 2mo.  Gott.  1 806.)  But 
when  I  come  to  look  at  the  breadth  of  two  adult 
hands,  and  see  how  much  of  the  limb  would  be  sa- 
crificed, at  all  events  only  to  save  a  little  trouble, 
I  cannot  bring  my  mind  to  concur  with  Langen- 
beck —  the  remedy  being  worse  than  the  alleged 
evil.  In  general,  the  disease  obliges  the  surgeon 
to  begin  the  incisions  two  or  three  inches  above  the 
patella,  and,  as  Velpeau  remarjcs,  Langenbeck 's 
direction  is  superfluous.  {Nouv.  Mem.  de  MCd. 
Oper.  t.  i.  504.) 

The  patient  is  to  be  placed  on  a  finn  table,  with 
his  pelvis  resting  on  its  edge,  and  the  limb  project- 
ing beyond  it.  His  back  should  be  properly  sup- 
ported by  pillows  and  assistants,  who  are  also  to 
hold  his  hands,  and  keep  him  from  moving  too 
much  during  the  operation.  The  ankle  of  the 
sound  limb  may  be  fastened,  by  means  of  a  strong 
band  or  garter,  to  the  nearest  leg  of  the  table. 

The  next  thing  is  the  application  of  the  tourni- 
quet. (See  Tourniquet.)  The  pad  should  be 
placed  exactly  over  the  femoral  artery,  in  as  high 
a  situation  as  can  be  conveniently  done.  ^V  hen 
the  thigh  is  to  be  amputated  high  up,  it  is  better 
to  let  an  assistjsnt  compress  the  femoral  artery  in 
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groin  with  his   tliiinib,  or  any  commodious 
-trunient  luniished  witli  a  round  blunt  end,  cal- 
i  :l;ited  for  making  direct  pressure  on  tlic  vessel 
«  itiiout  injuring  the  integuments.    Some  authors, 
nuleed,  give  a  general  preference  to  this  method, 
«  bother  the  thigh  be  amputated  high  up  or  low 
ilnvn.     {Puroisse,  O/msciiles  cle  Chii:   p.  108; 
iji'iinninghuusen,  Erfuhr.  uher  die  Amp.  p.  273; 
l.iuiyenbeck.  Bill.  C/iir.  p.  5G4;  Listoii,  Ohs.  in  Ed. 
.Ucd.  and  Surff.  Jount.  vol.  xx.  p.  43,  and  Ete- 
Ills,  part  iii.  p.  362.)     Were  the  patient,  how- 
in  a  debilitated  state,  and  unable  to  bear  loss 
i  f  blood,  as  there  might,  in  this  way,  be  consider- 
alile  bleeding,  by  reason  of  the  anastomoses  with 
e  branches  of  the  internal  iliac  artery,  I  should 
1  disposed  to  employ  the  tourniquet  whenever 
cumstances  would  conveniently  admit  of  its  ap- 
cation.    In  amputations  of  the  thigh  the  great 
objection  to  the  use  of  this  instrument  is,  that  it 
impedes  the  free  and  immediate  retraction  of  the 
loose  muscles  after  they  have  been  cut ;  the  conse- 
quence of  which  is,  that  the  surgeon  cannot  divide 
SI)  high,  as  he  otherwise  could  do,  the  deeper 
muscles,  which  are  more  fixed  and  attached  to  the 
lioiie.    Yet,  in  order  to  have  the  bone  well  covered 
V.  ith  flesh,  and  no  danger  of  a  sugar-loaf  stump,  the 
latter  object  is  one  of  vast  importance.  Perhaps  the 
best  general  rule  is,  to  abandon  the  application  of 
the  tourniquet  in  amputations  performed  as  high  as 
the  middle  of  the  thigh,  except  where  the  patient 
is  remarkably  weak,  so  that  he  cannot  bear  the 
smallest  loss  of  blood,  and  no  stead}-,  intelligent 
assistant  is  at  hand,  to  whom  the  compression  of 
the  artery  in  the  groin  can  be  prudently  confided. 

Mr.  Guthrie,  in  speaking  of  amputations  on  the 
two  lower  thirds  of  the  thigh,  observes,  that  "  in 
these  cases  the  tourniquet  should  be  used;"  but  in 
operations  high  up  the  thigh,  he  joins  all  other 
surgeons  in  recommending  the  inguinal  artery  to 
be  compressed  against  the  os  pubis.  ( On  Gujisliot 
Wounds,  p.  202.)  The  utility  of  slackening  the 
tourniquet  completely,  however,  as  soon  as  the 
principal  vessels  are  secured, — apiece  of  advice 
delivered  by  this  excellent  surgeon,  —  I  presume, 
cannot  be  right  on  the  ground  which  he  specifies, 
viz.  the  impediment  made  by  the  strap  of  the  in- 
strument to  the  retraction  of  the  muscles,  and  the 
consequent  difficulty,  in  high  operations,  of  sawing 
the  bone,  because  in  common  practice  the  hone  is 
alioays  saivn  liejure  anij  of  the  vessels  are  secured; 
and  loosening  the  tourniquet  entirely,  wliile  any 
arterial  branches  still  require  the  ligature,  must 
generally  be  objectionable,  if  loss  of  blood  be  a 
disadvantage.'  In  flap  amputations,  high  up  the 
limb,  indeed,  where  the  arteries  are  sometimes 
tied,  before  the  division  of  the  bone,  the  employ- 
ment of  a  tourniquet  at  all  is  quite  out  of  tlic 
question. 

Circular  Amputation  of  the  Thiyh.  —  Whether 
the  right  or  left  thigh  is  to  be  removed,  it  is 
customary,  in  England,  for  the  operator  to  stand 
on  the  patient's  right  side.  In  France,  the  siu'- 
gcon  places  himself  on  the  outer  side  for  cither 
limb,  which  plan,  when  the  left  limb  is  to  be  re- 
moved, leaves  the  duty  of  drawing  up  the  skin 
and  muscles  entirely  to  the  assistant.  (  Velpeau, 
Nouv.  Elcm.  8vo.  t.  i.  p.  .507.)  The  great  ad- 
vantage of  the  other  method  seems  to  be,  that  the 
surgeon's  left  hand  can  be  thus  more  conveniently 
ami  quickly  brought  into  use  than  if  he  wore 
always  to  stand  on  the  same  side  ns  the  limb  he  is 


about  to  amputate.  This  seems  to  be  the  only 
assignable  reason  for  this  habit;  for,  when  the  left 
thigh  is  to  be  amputated,  it  is  certainly  some  in- 
convenience to  have  the  right  limb  between  the 
operator  and  the  one  that  is  to  be  removed.  But 
this  is  found  less  disadvantageous  than  not  having 
the  left  hand  next  the  wound. 

An  assistant,  firmly  grasping  the  thigh  with  both 
hands,  is  to  draw  up  the  skin  and  muscles,  while 
the  surgeon,  beginning  with  that  part  of  the  edge 
of  the  knife  which  is  towards  the  handle,  makes  a 
circular  incision,  as  quickly  as  possible,  through 
the  integuments  down  to  the  fascia,  or,  as  Mr. 
Guthrie  and  Dr.  Hennen  recommend,  even  com- 
pletely through  it.  According  to  Mr.  Guthrie,  the 
skin  cannot  be  sufficiently  retracted,  unless  the 
fascia  be  divided,  which  he  appears  to  think  ought 
rather  to  be  drawn  up  with  the  integuments  than 
dissected  from  them.  (On  Gunshot  Wounds, 
p.  204 — 208 ;  also  ffenyieus  Military  Surgery, 
p.  263.)  In  this  way,  the  necessity  for  all  painful 
detachment  of  the  skin  from  the  fascia  is  super- 
seded. However,  in  secondary  amputations  of 
the  thigh,  if  the  integuments  are  unsound,  and  can- 
not be  retracted,  Mr.  Guthrie  approves  of  their 
being  dissected  back.  On  the  contrary,  Langen- 
beck  is  very  particular  in  enjoining  surgeons  to 
avoid  cutting  through  the  fascia  by  the  first  sweep 
of  the  knife,  because  he  finds  that  the  muscles  are 
better  held  together,  and  can  be  more  regularly 
divided,  by  cutting  them  and  the  fascia  at  the 
same  time.  (Bibl.  filr  die  Chir.  b.  i.  p.  564.) 
Nor  does  M.  Roux  divide  the  fascia  by  the  first 
incision.  {Mem.  sur  la  Reunion  inwiediate  de  la 
Plaie  apres  VAmputation  circulaire,  p.  9,  8vo. 
Paris,  1814.) 

In  a  thigh  of  ordinary  dimensions,  the  first  in- 
cision should  be  made  four  inches  below  where  it  is 
intended  to  saw  the  bone.  Graefe,  does  not  dissect 
the  skin  from  the  muscles  at  all  in  amputating  the 
thigh,  but  takes  care,  after  making  the  cutaneous 
incision,  to  have  the  integuments  iind  subjacent 
flesh  very  firmly  drawn  up  before  commencing  the 
oblique  division  of  the  muscles.  This  retraction 
he  also  strongly  advises  to  be  done  uniformly  and 
smoothly  all  around  the  member,  lest,  in  dividing 
the  muscles,  any  irregular  projection  of  the  skin 
interfere  with  the  requisite  movements  of  the  knife. 
[Normen  fur  die  Abl.  yrosserer  Glicdmassen,  p 
103.) 

In  common  amputations  of  the  thigh,  Roux 
strongly  disapproved  of  separating  the  skin  far 
from  the  muscles,  as  a  circumstance  highly'  unfa- 
vourable to  the  healing  of  the  wound  by  adhesion. 
He  divided  only  a  few  of  the  cellular  bands  be- 
tween the  integuments  and  fascia  ;  and  occasionally 
he  has  imitated  M.  Louis  in  cutting  through 
the  skin  and  superficial  nmscles  together.  [Mem. 
sur  la  Reunion  data  Plaie  apres  f Amputation,  c^x'. 
p.  9.) 

The  practice  of  detaching  the  bone  from  the  cir- 
ciinijacent  flesh  to  the  extent  of  about  an  inch, 
after  the  other  principal  incisions  are  completed,  as 
.advised  by  C  cisus  and  Louis,  I  have  sometinios  seen 
followed  at  Saint  Bartholomew's  Hospital,  and  have 
adopted  it  myself  on  other  occasions,  with  the  de- 
cided advantage  of  letting  the  bones  be  sawn 
higher  up  than  could  otherwise  have  been  edectcd. 
Mr.  Guthrie,  after  the  incisions  down  to  the  bone, 
even  recommends  dissecting  back  the  nmscles  fnuu 
it  "/or  the  space  of  two  or  three  incites,  as  the  size 
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of  the  limb,  or  other  circumstances,  may  require  ;" 
but  I  should  be  reluctant  to  imitate  the  practice 
to  this  extent,  tliough  inclined  to  think  most  fa- 
vourably of  it  within  more  moderate  limits.  If  we 
reckon  that  three  inches  of  the  member  lie  between 
the  first  circular  cut  in  the  skin  and  the  place 
where  the  knife  arrives  at  the  bone,  and  then  take 
away  two  or  three  inches  more  of  the  femur,  it  is 
clear  that,  in  many  examples,  we  should  be  getting 
very  high  up  the  limb  ;  and  if  a  detachment  of  the 
muscles  from  the  bone,  to  the  extent  of  two  or 
three  inches,  were  thus  made,  it  would  at  all 
events  be  of  no  service,  unless  the  bone  would 
admit  of  being  sawn  at  this  greiit  distance  from  the 
termination  of  the  oblique  division  of  the  muscles. 
However,  if  this  were  truly  practicable  (a  point 
which  I  leave  for  others  to  discuss),  it  would  cer- 
tainly be  consonant  to  the  excellent  general  maxim 
laid  down  by  J.  L.  Petit,  that,  in  amputation,  as 
much  of  the  bone  and  as  little  of  the  flesh  should 
be  taken  away  as  possible.  (See  Traite  des  Mai. 
Chir.t.  iii.  p.  150.)  When  this  final  detachment 
of  the  deep  muscles  from  the  bone  is  adopted, 
particular  care,  as  Roux  observes,  should  be 
taken  always  to  divide  the  thick  aponeurosis  con- 
necting the  triceps  to  the  linea  aspera.  (Mem.  sur 
la  Rtuniun  de  la  Plate  apr&s  I' Amputation,  p.  10.) 

With  respect  to  Desault's  method  of  amputating 
the  thigh  by  a  circular  incision,  already  mentioned, 
he  considered  turning  the  knife  obliquely  upwards 
quite  unnecessary.  His  plan  was  to  cut  through 
the  muscles,  layer  after  layer,  with  the  precaution 
of  retracting  the  first  stratum  before  he  divided  the 
second;  the  latter  was  then  cut  through  on  a  level 
with  the  flesh  that  had  been  previously  divided 
and  retracted,  and  so  on  down  to  the  bone.  This, 
says  he,  is  the  right  way  of  forming  a  true  hollow 
cone,  of  which  the  integuments,  which  were  drawn 
up  before  the  muscles  were  cut,  form  the  base, 
from  which  are  gradually  continued  the  various 
layers  of  muscles,  and  the  highest  point  of  which 
is  the  bone  itself.  {CEiivi-es  Chir.  de  Desault,  par 
Bichat,  t.  ii.  p.  547.) 

Dupuytren  objected  to  this  last  method  as  tedi- 
ous and  painful,  on  account  of  the  repeated  division 
of  the  same  textures  by  it.  Hence,  he  preferred 
cutting  through  the  integuments  and  muscles  down 
to  the  bone  with  a  single  stroke  of  the  knife,  some- 
times perpendicularly,  sometimes  obliquel3^  The 
contraction  of  the  muscles,  and  the  retraction  pro- 
duced by  the  assistant,  who  grasped  the  limb  above 
the  incision,  instantly  caused  the  wound  to  assume 
a  conical  projecting  form.  At  the  base  of  this  cone, 
close  to  the  edge  of  the  retracted  skin  and  muscles, 
the  knife  was  applied  again,  .and  the  flesh  here 
drawn  up  as  soon  as  divided.  By  cutting  the  mus- 
cular strata  in  succession,  as  they  presented  them- 
selves under  those  already  divided,  and  retracted, 
Dup'iytren  was  able  to  lay  bare  tiie  bone  six  inches 
above  the  line  of  the  first  incision.  The  operation 
was  rapidly  completed,  and  the  patient  saved  from 
all  the  agony  resulting  from  tiie  dissection  of  the 
skin  from  the  muscles.  (See  Leqons  Orates  de 
Clinupie  Chir.  do  M.  to  JIaroii  Dupuytren,  t.  iv. 
p.  297.)  Ill  this  plan,  however,  the  deep  nniscles 
attached  to  the  bone  must  have  been  cut  through 
more  tlian  once,  if  the  operator  really  made  his 
knife  penetrate  to  the  bone  at  tlie  first  stroke,  as  is 
represented.  The  avoidance  of  the  tedious  dissec- 
tion of  the  skin,  the  saving  of  pain,  and  the 
abridgement  of  the  operation,  were  not  the  only 


considerations  in  favour  of  this  method,  for  one 
still  greater  influenced  Dupuytren,  namely,  that  of 
not  destroying  tiie  natural  connections  of  the  skin 
to  the  subjacent  parts,  and  preserving  the  sources 
of  its  nutrition.  Hence,  he  followed  this  plan  in 
all  circular  amputations  of  parts  of  limbs,  where 
there  was  only  one  bone.  (Op.  cit.  t.  iv.  p.  .351.) 

Care  is  to  be  taken  to  leave  the  nervus  saphenus 
major  out  of  the  noose.  Its  diminutive  size  pre- 
vents it  from  being  readily  seen;  but  as  it  is  always 
situ.ated  close  to  the  sheath,  and  on  the  outer  and 
front  part  of  the  artery  in  the  middle  third  of  the 
thigh,  there  ought  to  be  no  great  difficulty  in  find- 
ing it.  (  Velpeaii,  op.  cit.  t.  i.  p.  506.) 

[Mr.  Synie,  who  had  for  a  lolig  period  been  .an 
advocate  for  flap  amputations,  has  lately  expressed 
an  opinion  in  favour  of  the  circular  method  in  the 
lower  third  of  the  thigh;  though  at  or  above  the 
middle  of  the  bone  he  still  thinks  there  can 
be  no  doubt  of  the  propriety  of  the  flap  method. 
His  reason  for  changing  his  opinion  with  reference 
to  amputation  in  the  lower  third  is  the  tendency 
to  protrusion  of  the  bone  from  retraction  of  the 
flaps  during  the  healing  process.  The  retraction  is 
of  course  greater  in  the  lower  than  at  the  upper 
part  of  the  limb,  on  account  of  the  greater  length 
of  muscular  fibre  remaining.  Mr.  Syme  observes  : 
"  This  distressing  result  depends  upon  the  vital 
contractility  of  the  muscular  tissue,  which,  con- 
tinuing in  operation  so  long  as  the  cut  surface  is 
not  prevented  from  yielding  by  the  formation  of 
new  adhesions,  not  only  lessens  the  mass  of  flesh 
provided  for  covering  the  bone,  but  gradually  re- 
tracts it,  together  with  the  superjacent  integu- 
ments." {Ed.  Month.  Jotirn.  184  6.)  Tliis  is  in 
accordance  with  the  observation  made  long  since 
by  Sir  A.  Cooper,  that  "if  muscular  fibres  are 
preserved  with  the  integuments,  they  will  contract, 
and  retraction  of  the  skin  covering  the  stump  will 
be  the  result."  {Lancet,  vol.  i.  1823,  p.  148.) 
Mr.  Syme  makes  two  semicircular  flaps  of  skin, 
which  he  causes  to  be  retracted  to  the  extent  of 
two  inches,  and  he  then  divides  the  muscles  in  the 
ordinary  way  by  circular  incisions. 

In  the  upper  half  of  the  thigh,  the  increiising 
size  of  the  limb  from  below  upwards  will  often 
render  difficult  the  retr.action  or  reflection  of  the 
integuments  after  the  circular  incision.  This  is 
especially  the  case,  as  M.  Baudens  has  remarked, 
when  the  limb  is  swollen  from  inflanmiatory  effu- 
sion. To  avoid  this  difficulty,  M.  Baudens  has 
suggested  a  combination  of  the  flap  and  circular 
methods.  He  forms  short  external  and  internal 
flaps  in  the  ordinary  way,  by  tr<ansfixion,  but  com- 
prising only  the  skin  and  the  superficial  muscular 
substance.  The  flaps,  being  turned  b.ick,  can  be 
Readily  retracted  tow.irds  the  hip,  so  as  to  allow 
the  circular  division  of  the  remaining  soft  parts  to 
be  made  at  a  sufficiently  higii  level.  M.  Baudens' 
operations  were  performed  in  cases  of  gunshot 
fracture  of  the  femur,  and  he  commenced  the  inci- 
sions for  the  flaps  below  and  nut  above  the  line  of 
passage  of  the  projectile.  He  made  the  circular 
incision  fall  upon  tiie  lower  end  of  the  upper  frag- 
ment of  the  bone,  the  uneven  end  of  which  he  re- 
sected .after  the  separation  of  the  limb.  He  found 
that  the  perforation  of  the  flaps,  made  by  tlie  pas- 
sage of  the  ball,  so  far  from  being  luu  tfiil,  were 
.advantageous  by  serving  as  outlets  for  the  suppura- 
tion. (See  Clin,  des  Flaics  d' Amies  a  Feu, 
p.  527.) 


I 


AMPUTATION. 


The  inconvenience  arising  from  the  increasing 
BizD  of  the  limb  might  be  avoidod  also,  either  by 
making  two  semilinuir  Haps  of  tlie  integument  in- 
stead of  dividing  it  circularly,  or  by  making  the 
usual  circular  division,  and  superadding  to  it  a 
longitudinal  incision  upwards  on  each  side.] 

Map  AiHjnUation  of  the  Thujh.  —  Although  sur- 
i  geons  differ  on  tiie  question,  wiiether  flap  amputa- 
tion of  the  thigh  ought  to  be  preferred,  as  the 
I  general  practice,  Desault's,  or  rather  Vermale's 
:  mode  of  operating,  has  certainly  obtained  the  sanc- 
tion of  many  respectable  names.    In  Guy's  Hos- 
j  pital,  flap  amputation  of  the  thigh  seems  now  to 
be  mostly  preferred.     The  operation  has  been  for 
!  many  years  past  adopted  by  my  friend  Mr.  Vincent 
1  in  St  Bartholomew's  Hospital  ;  and  it  is  the  plan 
which  is  always  followed  by  Mr.  Liston  in  the 
North  London  Hospital.    "  According  to  the  point 
'  of  removal  (says  he),  the  direction  of  the  flap  varies. 
If,  in  operating  high  in  the  limb,  the  flaps  be  made 
laterally,  there  will  be  imminent  risk  of  the  bone 
protruding  through  the  npper  part  of  the  wound  ; 
for  the  patient  uniformly  raises  the  stump  towards 
his  abdomen.    No  antagonist  muscular  power  is 
left  to  oppose  the  action  of  the  muscles  inserted 
into  the  trochanter  minor,  and  the  elevation  of  the 
Stump  is  involuntary:  it  always  occurs  to  a  remark- 
;  able  extent  in  young  persons.    On  this  account,  an- 
terior and  posterior  flaps  are  here  preferable  to  the 
lateral;  for  then  the  more  the  stump  is  raised  the 
better  is  the  end  of  the  bone  covered,  the  anterior 
flap  folding  over  it.  Transfi.xion  is,  therefore,  made 
horizontally,  and  the  posterior  flap  should  be  a  little 
i  longer  than  the  anterior.    But,  iji  the  lower  part  of 
1  the  limb,  lateral  flaps  are  not  only  not  liable  to 
I  the  same  objection,  but  preferable  to  the  anterior 
i  and  posterior.    In  the  neighbourhood  of  the  knee- 

•  joint,  the  soft  parts  consist  almost  entirely  of  liga- 
I  mentous  tissue  on  the  fore  and  back  part,  and 
:  proper  cushions  can  be  obtained  only  from  the 

■  sides.  Transfixion  is  therefore  made  perpendicu- 
larly. Thus  the  bone  will  be  well  covered  by  parts 
likely  soon  to  adhere,"  &c.  (See  LislorCs  Ekmenls, 

\  part  iii.  p.  394.) 

By  Mr.  Guthrie,  the  flap  operation  is  considered 
I  preferable  to  the  circular  incision  at  the  upper  part 
>  of  the  thigh,  "as  it  permits  the  head  of  the  bone 
1  to  be  removed,  if  found  necessary;  allows  it  to  be 
I  examined  and  cut  shorter  with  greater  ease,  and 
1  makes  a  much  better  covering  afterwards."  [On 
I  Gunshot  Wounds,  p.  200.) 

In  the  flap  amputation  of  the  thigh,  as  originally 
1  practised  by  Vennale,  the  operator  takes  hold  of 
1  the  soft  parts  with  his  left  hand,  and  draws  them 
I  more  or  less  away  from  the  bone.    He  then  intro- 
duces a  long  sharp-pointed  knife  down  to  the  an- 

■  terior  surface  of  the  lemur,  a  few  lines  below  the 
;  place  where  it  is  intended  to  apply  the  saw.  The 
!  point  is  then  conveyed  close  round  the  outer  side 

•  of  the  heme,  and  pushed  through  the  skin  at  the 
I  point  of  the  back  of  the  thigh  exactly  opposite  that 

■  of  its  entrance.  By  cutting  from  above  downwards, 
:  and  from  within  outwards,  the  surgeon  now  forms 

■  the  external  flap,  which  should  be  throe  or  fcnir 
:  inches  in  length.    It  is  to  be  held  upwards  by  an 

assistant.  The  point  of  the  knife  is  next  brought 
I  to  the  front  angle  of  the  woiuid,  and,  while  the  soft 
parts  are  drawn  inwards,  it  is  to  be  carried  close 
round  the  inner  side  of  the  femur,  and  pushed  out 
at  the  posterior  angle  of  the  wound,  without  injur- 
ing the  skin  there,  a  second  time.    In  this  way  a 
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second  flap  is  formed,  of  the  same  shape  and  length 
as  the  first.  No  retractor  is  necessary  in  this 
mode  of  amputating.  Velpeau  prefers  making  the 
external  flap  first,  for  two  reasons  :  first,  because 
the  soft  parts  being  less  bulky  on  this  side,  it  is 
proper  to  begin  with  saving  a  sufiiciency  of  them, 
so  that  the  flap  may  be  equal  in  size  to  the  other; 
and,  secondly,  because  the  femoral  artery  is  not  cut 
till  the  moment  when  the  flap  is  completed,  and  the 
vessel  may^  then  be  instantly  secured  without  any 
previous  pressure  being  made  upon  it  in  the  groin. 
(  Velpeau,  Nouv.  Elein.  de  Med.  Oper.  t,  ii.  p.  .5 1 1 .) 
Flap  amputation  of  the  thigh  is  varied  by  dilferent 
operators,  some  making  anterior  and  posterior  flaps, 
and  others,  like  Langenbeck,  not  transfixing  the 
limb,  but  cutting  down  to  the  bone  from  without 
inwards.  Transfixion  seems  to  me  to  be  recom- 
mended by  the  power  which  it  gives  the  surgeon 
of  making  with  rapidity  a  capital  flap. 

Flap  amputation  of  the  thigh,  after  the  manner 
of  Vermale,  is  preferred  by  Klein,  Lisfranc,  Liston, 
and  many  other  modern  surgeons.  (See  Edinb, 
Med.  and  Surg.  Journ.  vol.  xiv.  36  —  46,  &c.) 
Of  seven  cases  in  which  Klein  adopted  this 
method,  the  greater  number  were  healed  in  ten 
days,  and  the  rest  in  three  weeks;  and  this  success 
determined  him  in  future  always  to  practise  it. 
After  this  mode,  he  finds  there  is  no  danger  of  the 
muscles  retracting  themselves,  and  the  end  of  the 
bone  protruding,  even  though  the  patient  be  trans- 
ported from  one  place  to  another.  With  respect  to 
the  occasional  difliculty  of  taking  up  the  obliquely- 
cut  vessels,  Klein  admits  this  objection,  but  thinks 
that  it  equally  applies  to  Alanson's  method.  He 
lays  great  stress  on  the  utility  of  giving  due  sup- 
port to  the  flaps  with  compresses  and  a  roller. 
(See  Pmctische  AnsicMen  dcr  bedeutendsten  CJii- 
ruiyisc/ten  Opeiationen,  p.  35—38,  4to.  Stuttgart, 
1816.)  °  ' 

[Mr.  Fergusson  makes  the  posterior  flap  about 
two  inches  longer  than  the  anterior,  to  compensate 
for  the  greater  retractility  of  the  muscles  at  the 
posterior  part  of  the  thigh.  Mr.  South  believes 
the  retraction  of  the  posterior  flap  depends,  not  on 
the  greater  retraction  of  the  muscles,  but  "on  the 
position  in  which  the  limb  is  placed  after  the  am- 
putation ;  the  hind  muscles,  being  extended,  are 
drawn  back  from  the  liice  of  the  stump,  whilst  those 
in  front  are  relaxed,  and  have,  therefore,  no  dispo- 
sition to  pull  away  from  the  stump."  (Translation 
oi  Chclius,  vol.  ii.  p.  909.)] 

If  the  state  of  the  integuments  did  not  admit  of 
two  flaps  being  made,  a  single  one  might  be  formed 
on  the  inner  or  outer  side,  the  front  or  the  back 
part  of  the  limb,  according  to  circumstances.  MM. 
Hello  and  Fouilloy  commonly  prefer  making  only 
one  flap  from  the  anterior  soft  parts,  a  method 
which  seems  to  M.  Velpeau  to  have  the  advantage 
of  more  certainty,  than  any  otiicr  plan,  of  provent- 
mg  the  protrusion  of  the  bone,  because  the  flap  is 
kept  over  the  whole  extent  of  the  wound  bv  its 
own  weight.  Yet  ho  is  disposed  to  believe"  the 
circular  method,  when  well  performed,  preferable 
to  all  these  modifications,  which  he  would  employ 
only  as  exceptions  to  it.  {Nouv.  Elan,  de  Med 
Oper.  t.  i.  p.  rAi.) 

In  one  instance,  where  a  ball  had  broken  the 
upper  third  of  the  femur,  and  mortification  had 
spread  so  far  towards  the  great  troclumter  and  but- 
tock, that  it  was  impossible  to  operate,  except  bv 
the  flap  operation,  or  by  taking  the  head  of  the 
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bone  out  of  the  joint,  Klein  made  a  broad  flap  six 
inches  long  at  the  inner  and  upper  part  of  the 
thigh,  and  then  he  cut  the  soft  parts  straight 
across  just  below  the  great  trochanter,  so  as  to 
make  this  wound  meet  the  termination  of  the  inci- 
sion, by  which  the  inner  flap  was  formed.  This 
patient  got  perfectly  well  in  three  weeks  (op.  cit. 
p.  39);  and  so  did  another  very  similar  case,  ope- 
rated upon  by  the  same  gentleman  (p.  43).  Where 
the  bleediug  is  considerable,  the  femoral  artery 
and  profunda  should  be  tied  previously  to  sawing 
the  bone;  but,  if  the  vessels  are  well  commanded 
by  the  pressure,  the  sawing  ought  to  be  first  com- 
pleted. , 
In  the  middle  of  the  thigh,  Lisfranc  preferred 
amputating  with  two  lateral  flaps;  pressure  was 
made  on  the  femoral  artery  as  it  passed  over  the 
brim  of  the  pelvis;  and  the  vessel  is  tied  immedi- 
ately the  inner  flap  is  formed.    Lisfranc  made  the 
flaps  with  a  long,  narrow,  two-edged  knife,  which 
was  introduced  through  the  limb  on  each  side,  and 
then  cut  obliquely  outward  and  downward  with  it; 
but  I  think  Mr.  Synie  is  right  in  recommending 
the  knife  used  by  Mr.  Liston,  and  the  back  of 
■which  is  thin  and  blunt,  except  for  an  inch  from 
the  point.  {Ed.  Med.  Surg.Journ.  vol.  xiv.  p.  37.) 
Mr.  Hey  likewise  preferred  a  knife  with  a  blunt 
back,  lest  the  vessels  should  be  cut  with  it  in  a 
way  that  would  render  the   securing  of  them 
troublesome.  .       ,     c  . 

[Mr.  Luke  adopts  the  plan  of  cutting  the  first 
flap  by  transfixion,  and  the  second  from  the  skm 
tovvards  the  bone.    In  this  way  the  two  flaps  may 
be  made  exactly  equal  in  size,  and  the  edge  of  the 
second  may  without  difficulty  be  cut  as  evenly  as 
that  of  the  first.  '•  The  operator,  whether  intending 
to  remove  either  the  right  or  the  left  limb,  stands 
on  the  right  side  of  the  patient.    He  places  the 
left  hand  on  the  thigh,  above  the  part  to  be  ope- 
rated on,  then  takes  a  profile  view  of  the  limb,  and 
inserts  the  amputating  knife  midway  between  its 
anterior  and  posterior  surface.  It  is  passed  quickly 
transversely  to  the  opposite  side  of  the  limb,  and, 
bv  being  inclined  neither  backwards  nor  forwards, 
is  made  to  emerge  at  a  point  corresponding  to  that 
at  which  the  instrument  was  passed  m.     1  he  knite 
is  then  carried  downwards  and  forwards,  so  as  to 
make  the  lower  flap,  which,  in  consequence  of  its 
havin-  been  formed  during  the  tension  of  the  in- 
tegum^ents,  is  perfectly  even.    The  upper  flap  is 
th^en  proc'eeded'with,  and  is  formed  m  a  reve  e 
mannir  to  the  lower.    The  knife  .s  swept  round 
the  integument,  commencing  %  *° 
the  point  of  emergence  of  the  knife  in  the  first 
steps  of  the  formation  of  the  lower  flap,  and  ter- 
minating a  little  in  front  of  the  point  of  entrance 
the  incision  corresponding  in  form  and  length  to 
the  incision  of  the  skin  in  the  lower  flap,  iwo 
sweeps  of  the  knife  obliquely  backwards  are  suffi- 
cient to  divide  the  subcutaneous  muscles.  The 
lower  and  upper  flaps  are  thus  made,  and  the  ope- 
ration is  finislied  in  the  ordinary  manner.  The 
two  flaps  being  thus  equal  in  length,  and  having 
their  bases  equal  and  their  borders  even,  can  be  ap 
nlied  easily  to  each  other  without  any  undue  trac 
tion     On  the  cessation  of  hemorrliage,  they  an 
broneht  together  by  sutures,  and  supported  by 
n  comDrcss  above  and  below,  maintained  in  posi- 
tion braew  strips  of  plaster,  and  a  turn  or  two 
f  "  roller     The  application  of  the  compresses  is 
-f  mal  e  of  considerable  importance,  the  object  in 


their  use  being  to  apply  a  sufficient  amount  of  sup- 
port to  keep  the  whole  of  the  opposed  surfaces  of 
the  flaps  in  mutual  contact.  With  this  object  in 
view,  their  size  should  be  so  regulated  as  to  be  ap- 
plied over  the  entire  surface  of  each  flap,  but  not  on 
the  extremity  of  the  bone  in  the  angle  between  the 
flaps."  Mr.  Luke  attributes  the  favourable  result 
that  has  attended  his  amputations  in  a  great  mea- 
sure to  the  careful  application  of  the  compresses. 
Primary  adhesion  of  the  two  flaps  has  frequently 
taken  place  throughout  their  entire  extent;  and,  in 
most  instances,  this  has  been  the  case  to  a  greater 
or  lesser  degree.  (See  Ward,  in  Med.  Times  and 
Gaz.  Jan.  1852.)] 

Amputation  at  the  Hip-Joint. 
The  very  idea  of  this  formidable  operation,  for 
a  long  while  checked  the  hand  even  of  the  most 
ready°advocate  for  the  use  of  the  amputating  knife, 
and  every  mind  shuddered  at  so  extensive  a  muti- 
lation.   Still,  it  could  not  be  denied,  that  the 
chance  of  saving  life  occasionally  depended  upon 
a  submission  to  the  greatest  temporary  suffering, 
and  that,  without  the  most  cruel  of  sacrifices,  the 
preservation  of  the  patient  was  totally  impossible. 
Dreadful  as  amputation  at  the  hip  appeared,  both 
in  respect  to  the  magnitude  of  the  part  of  the  body 
to  be  removed,  and  the  extent  of  the  wound  caused 
by  such  removal,  the  desperate  nature  of  some  cases 
at  length  began  to  incline  surgeons  to  view  more 
dispassionately  a  scheme,  at  which  the  mind  at  first 
naturally  revolted.    Morand  is  the  earliest  prac- 
titioner who  made  this  severe  operation  the  sub- 
ject of  attention.    {Opuscules  de  Chir.  t.  i.  p.  176, 
8vo.)     In  1739,  two  essays  on  the  same  topic 
wei^  communicated  to  the  Royal  Academy  of 
Surgery  at  Paris,  by  two  of  his  pupils,  Volner  and 
Puthod.    In  1743,  Ravaton  wished  to  have  per- 
formed amputation  at  the  hip-joint  for  a  gunshot 
fracture  of  the  trochanter  major  and  neck  of  the 
thigh-bone,  but  was  prevented  by  the  opposition  of 
other  surgeons.    {Clih:  d'Arm.  p.  323,  &c.)  In 
1748  the  propriety  of  attempting  the  operation 
was  urged  by  L'Alouette.    {Disp.  Chir.  Hallen 
t  V  p.  265.)    At  length,  the  Royal  Academy  of 
Sur<Tery  at  Paris  thought  the  subject  highly  de- 
serving of  further  investigation.    In  1756,  they 
therefore  proposed  the  following  question  as  the 
grand  prize  subject:  /«  the  case,  in  ^vhieh  ampti- 
talion  of  the  hip-joint  should  appnir  to  be  the  only 
resource  for  saviu(/  the  patient's  hje,  to  dHcrmina 
whether  this  operation  ouyhl  to  he  practised,  ami 
rvhat  rvoidd  he  the  hest  way  of  performing  it?  No 
satisfactory  memoirs  having  been  presented  the 
same  subject  was  proposed  again  in  1  ( 59.    1  he  ap- 
nrobalioii  of  the  Academy  was  now  conferred  on  a 
paper  written  by  Barbet,  in  which  the  propriety  of 
amputating  at  the  hip-joint  was  defended,  and  some 
of  the  cases  demanding  the  operation  spccihed. 
If    for   instance,  a  cannon-ball,  or  any  other 
violently  contusing   cause,   had  earned   oft  or 
crushed  the  thigh,  so  as  to  leave  only  a  few  par 
to  be  cut  to  make  the  separation  complete,  he 
thought  a  surgeon  ought  not  to  hesitate  about  doing 
it     The  saine  author  conceived  that  a  sphacelu 
extending  to  the  circumference  of  the  .lomt,  and 
destroying  the  greatest  part  of  the  B"rromK  ing  Je^ 
might  also  render  the  oP^/ation  equa  ly  nece.ssary 
and  easy     (See Sahalier,  Mai.  Opcr.  t.  u.  p.  N 
&c  )    Case  were  also  adduced,  whore  the  snrg  on 
fomplct^d  the  separation  of  the  dead  parts  with  a 


knife.     Ilowpvor,  this  calniot  be  considered  as 
iiMipiitiUion  at  tliL>  iiip.joiiit.    Dividing  a  few  dead 
iibros  was  a  thing  ol'  no  importance,  in  regard  to 
the  likelihood  of  its  creating  any  bad  symptoms. 
The  proceeding,  in  fact,  seems  to  me  to  have 
no  analogy  at  all  to  the  bloody  operation  of  taking 
the  thigh-bone  out  of  the  socket.     It  is  quite 
a  different  thing,  when  the  operator  has  to  cut 
through  parts  which   bleed  profusely,  and  are 
endowed  with  life  and  sensibilit}-.    [Mr.  Cooper 
is  here  probably  alluding  to  a  case  mentioned  in 
M.  Barbet's  essay,  which  was  operated   on  in 
1748,  by  La  Croix,  of  Orleans.    This  case,  bow- 
ever,  has  since  been  mentioned  by  Mr.  Sands  Cox, 
by  Mr.  South,  and  by  Dr.  Stephen  Smith,  as  the 
first  example  of  amputation  at  the  hip-joint.  The 
patient  was  a  boy  of  fourteen,  both  of  whose  lower 
limbs  had  become  gangrenous  from  eating  diseased 
rye ;  the  first  operation  was  through  the  right 
thigh,  and  four  days  after  the  left  thigh  was  am- 
putated at  the  hip-joint ;  he  seemed  to  be  goino-  on 
very  well,  but  died  on  the  eleventh  day  after" the 
second  operation.    (Souih''s  Chelius,  vol.  ii.  p.  fl33.) 
The  operation  seems  to  have  consisted  merely  of 
the  division  of  the  round  ligament  and  sciatic  nerve 
with  a  pair  of  scissors.] 

In  addition  to  the  memoir  by  Barbet,  thirtj'- 
three  other  essays  were  offered  to  the  Academy, 
■  the  majority  of  which  were  filled  with  arguments 
I  in  favour  of  the  operation  ;  and,  besides  these  pro- 
ductions, two  other  memoirs  were  published  at 
I  Paris,  one  by  Goursaud  in  J  758,  explaining  a  new 
method  of  operating,  and  another  by  Moublet  (see 
Jom-n.  de  Med.  an.  1759). 

Some  of  the  best  surgeons  of  the  last  and 
present  century  condemn  the  proceeding.  The 
following  are  Mr.  Pott's  sentiments:  —  "  M.  Bil- 
guer  and  M.  Tissot  are  the  only  people  whom  I 
have  met  with,  or  heard  of,  in  the  profession,  who 
speak  of  an  amputation  in  the  joint  of  the  hip  as  an 
advisable  thing,  or  as  being  preferable  to  the  same 
operation  in  the  thigh."    After  a  quotation  or  two, 
he  continues—"  That  amputation  in  the  joint  of 
the  hip  is  not  an  impracticable  operation  (although 
it  be  a  dreadful  one),  I  very  well  know.  I  cann'ot 
say  that  I  have  ever  done  it,  hull  have  seen  ii  done, 
and  am  now  very  sure  I  shall  never  do  it,  unless  it 
be  on  a  dead  body.    The  parallel,  which  is  drawji 
between  this  operation  and  that  in  the  shoulder, 
will  not  hold.   In  the  latter,  it  sometimes  happens, 
that  the  caries  is  confined  to  the  head  of  the  os 
humeri,  and  that  the  scapula  is  perfectly  sound 
and  unaffected.    In  the  case  of  a  carious  hip-joint 
this  never  is  the  fact;  the  acetabulum  igchii,'and 
parts  about,  are  always,  more  or  less,  in  the  same 
state,  or  at  least  in  a  distempered  one,  and  so 
indeed  most  fre(|UPiitly  are  the  parts  within  the 
pelvis,"  &c.     {Poll  on  Amputation.)    Here  it  may 
be  remarked,  that  Pott  was  right,  inasmuch  as  the 
operation  is  totally  unjustifiable  in  disease  of  the 
hip-joint;  but  wrong  in  not  perceiving  that,  though 
unlit  for  such  a  case,  it  might  be  proper  for  others. 
C'allisen  had  difficulty  in  supposing  any  circiim- 
itanccs,  in  which  the  operation  could  bo  umlcrlaken 
with  hopes  of  success.    (Syst.  Chir.  flod.  p.  41!i, 
t.  ii.  edit.  1(!00.)    And  Itichcrand  thinks,  that' 
unless  the  limb  be  nearly  separated  by  the  disease 
)r  accident,  a  prudent   surgeon  should  decline 
naking  the  attempt,    (Nosngr.  Chir.  I.  iv  n  51') 
>dit.  4.)  ^'     '  ' 

It  is  a  remarkable  fact  in  the  history  of  gurgerj'. 


AMPUTATION.  Ijg 

that  an  operation,  whicli  had  been  invented  in 
France,  and  concerning  which  so  much  had  been 
written  in  that  country,  should  have  been  first  put 
in  practice  in  England.     "  I  have  been  informed," 
(says  Professor  Thomson,)  "  that  the  operation  was 
performed  in  London  by  the  late  Mr.  H.  Thomson, 
surgeon  to  the  London  Hospital,  and  imagine  that 
it  must  have  been  his  operation  to  which  Mr. 
Pott  alludes."    (OAs.  in  the  Mil.  Hospitals  in  Bel- 
yiuin,  p.  264.)    At  all  events,  whether  this  was 
the  identical  case  which  Mr.  Pott  saw,  or  not,  the 
example  referred  to  by  this  distinguished  surgeon 
is  the  earliest  instance  of  the  operation  being 
actually  performed.    [The  correctness  of  this  state- 
ment is  somewhat  doubtful,  even  if  we  exclude  the 
case  by  La  Croix  in  1 748  already  referred  to,  and 
to   which  the   priority  has  been  given  of  late 
years.    The  date  of  Mr.  Thomson's  case  is  un- 
known, and  as  M.  Perrault  operated  in  France  in 
1773,  about  the  period  that  Mr.  Thomson's  case  is 
supposed  to  have  occurred,  it  is  impossible  to  decide 
whether  the  priority  should  be  accorded  to  the 
French  or  the  English  surgeon.    Mr.  South,  who 
has  made  inquiries  on  this  point,  says,  "  Whether 
Thomson  or  Perrault  operated  first,  or  whether 
Thomson  operated  before  Kerr,  I  cannot  ascertain." 
(,So2dh's  Chelius,  vol.  ii.  p.  933.)]     In  the  first 
successful  amputation  of  the  hip,  M.  Perrault, 
of  Sainte  Maure,  was  the  operator.    It  was  done 
in  the  3'ear  1773,  in  a  case  of  traumatic  gangrene. 
The  particulars  are  recorded  by  Sabatier.  The 
patient,  named  Goix,  recovered,  and  afterwards 
lived  a  good  while  as  cook  at  an  inn  at  St.  Maure, 
where  M.  Velpeau  saw  his  son  in  1815.  (See 
Velpeau,  Nouv.  Elan.  ^-c.  t.  i.  p.  51  <|.)  In 
Dec.  1774,  it  was  performed  by  Mr.  Kerr,  of 
Northampton,    on   a  girl   between  eleven  and 
twelve  years  of  age,  in  a  case  of  diseased  hip  •  a 
case,  however,  in  which  I  am  completely  satisfi'ed 
that  It  ought  never  to  be  attempted,  for  the  reason 
laid  down  by  Mr.  Pott.    In  fact,  Mr,  Kerr,  after 
removing  the  limb,  found  the  acetabulum,  and  all 
the  adjacent  parts  of  the  ossa  innominata,  carious 
But  the  experiment  was  here  rendered  still  more 
liopeless,  by  the  patient  being  consumptive.  Yet 
with  all  these  disadvantages,  the  girl  lived  till  the 
eighteenth  day  from  the  operation,  and,  after  death 
her  lungs  were  found  to  be  a  complete  mass  of  dis- 
ease, one  of  them  being  totally  reduced  to  matter 
(See  Duncan's  Med.  Commentaries,  vol.  vi  p  337 
8yo.  Loud.  1779.)    Although  amputation  at  the 
hip  used  commonly  to  be  demonstrated  on  the  dead 
subject,  by  lecturers  on  surgery  in  London,  the  ob- 
servation of  M.  Velpeau  is  very  correct,  that  in 
Lngland  and  Germany  little  serious  idea  was  en 
tertained  of  reviving  the  pr.actice  of  it  on  the 
iving  till  the  commencPiueiit  of  the  present  cen- 
tnry,  and  that  about  this  epoch  several  trial,  of  it 
were  made  by  surgeons  of  the  French  armv.  M 
A.  Blaudin  relates  three  cases.    His  firn  natien 
was  operated  upon  in  Au-rust  17o/  nnH  i 
Ti.„  II  ""'"^) ana  recovered 

The  second  also  got  well,  and  the  third  lived  ^il 
the  fifty-eighth  day  after  the  operation.  Aho 
the  same  period,  M.  Perret,  another  luniln  - 
siirgeon,  had  one  successful  case.  In  i;,))! 
Mulder  amputated  at  the  hip  with  success,  on  .-i' 
young  woman  aged  18.  (See  Velpeau,  ElL.de 
Med.  Oper.  t.  i.  p.  514.)  Larrey  performed  this 
operation  twice  in  Egypt ;  and  once,  while  ho  was 
serving  with  the  French  army  on  the  Rhine  He 
was  encouraged  to  make  these  attempts  to  save  his 
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patienta  by  the  consideration,  that  he  had  already 
preserved  some  lives  by  amputating  either  both 
thighs,  both  legs,  or  botli  arms,  or  removing  the 
humerus  at  the  shoulder-joint.   Larrey  has  also  the 
merit  of  having  first  done  the  operation  in  the  de- 
scription of  cases,  in  which  (with  the  exception  of 
bad  examples  of  necrosis,  or  of  incurable  disease,  of 
the  higher  part  of  the  femur)  it  is  more  decidedly 
proper  than  any  other ;  viz.  gunshot  injuries  of  the 
head,  neck,  and  upper  part  of  the  femur,  with  or 
without  injury  of  the  femoral  artery,  or  where  the 
limb  has  been  carried  away  by  a  shell,  or  cannon- 
ball,  too  high  np  to  admit  of  amputation  in  the 
ordinary  manner.    However,  he  also  regards  as 
fit  occasions  for  amputation  at  the  hip-joint,  cir- 
cumstances in  which,  from  gunshot  violence,  the 
limb  is  seized,  or  threatened,  with  gangrene,  nearly 
lip  to  the  hip.    (A/em.  de  Chir.  Mil.  t.  ii.  p.  185.) 

Severe  as  tiie  operation  is,  Larrey  contends  that, 
if  it  ever  prove  the  means  of  saving  lives  which 
are  in  danger,  it  is  an  act  of  humanity,  and  he 
argues  that  it  is  justifiable  by  the  old  maxim  of 
Hippocrates,  "Ad  extremes  morbos  extrema  re- 
media."    To  the  chief  objections  which  have  been 
made  to  it,  he  replies,  Ist,  That  the  wound  is 
more  alarming  than  dangerous.     The  Csesarean 
operation  (says  he)  has  been  successfully  per- 
formed on  the  living  female,  and  is  still  recom- 
mended by  many  practitioners.   L'Aumonier,  prin- 
cipal surgeon  of  the  Rouen  Hospital,  successfully 
removed  a  scirrhous  ovary  of  considerable  size. 
Examples  are  recorded  of  the  arm  and  scapula 
being  torn  away,  and  the  patients  soon  recovering. 
Besides,  the  surgeon  has  it  in  his  power  to  lessen 
the  woimd  produced  by  the  operation.  2ndly,  The 
dangers  of  hemorrhage  may  be  obviated  by  the 
assistants  temporarily  placing  their  fingers  on  the 
mouths  of  the  cut  vessels,  until  ligatures  can  be 
applied. 

In  confirmation  of  his  sentiments,  concernmg 
the  propriety  of  the  operation,  Larrey  adverts  to 
a  fact  reported  by  Morand,  where  a  soldier  had 


mentum  teres,  it  is  rendered  tense  by  abduction  of 
the  limb,  and  presents  itself  to  the  edge  of  the 
knife.  On  the  contrary,  if  the  operator  begin 
with  dividing  the  external  portion  of  the  capsule, 
the  limb  should  be  placed  in  the  position  of  ad- 
duction ;  the  ligamentum  teres  is  then  relaxed, 
but  it  makes  no  resistance  to  the  disarticulation, 
and  may  afterwards  be  easily  divided.  The  hip- 
joint  is  more  superficial  in  front  than  in  any  other 
direction.  A  line  drawn  perpendicularly  down- 
wards, from  the  union  of  the  middle  with  the  ex- 
ternal third  of  Poupart's  ligament,  will  be  sure  to 
pass  over  the  fore  part  of  it. 

Internal  and  external  Flaps. — Larrey  operated  as 
follows:  —  He  began  with  making  an  incision  in 
the  track  of  the  inguinal  artery  in  the  bend  of  the 
groin,  and  tied  this  vessel  as  closely  as  possible  to 
Poupart's  ligament,  in  order  that  the  ligature,  which 
was  placed  above  the  origin  of  the  circuinflex  ar- 
teries and  the  profunda,  might  obviate  all  inconve- 
nience from  the  bleeding,  which  might  otherwise 
have   happened  from  their  numerous  branches. 
This  being  done,  a  straight  knife  was  perpendi- 
cularly plunged  between  the  tendons  of  the  mus- 
cles attached  to  the  trochanter  minor  and  the  base 
of  the  neck  of  the  femur,  so  as  to  bring  out  its 
point  at  the  back  part  of  the  limb,  or  in  a  diame- 
trically opposite  situation  to  its  first  entrance  ;  and 
now,  by  directing  the  knife  obliquely  inwards  and 
downwards,  a  flap,  which  was  not  to  be  too  large, 
was  made  of  the  soft  parts  at  the  inner  and  upper 
portion  of  the  limb.    This  flap  was  now  drawn 
towards  the  scrotum  by  an  assistant,  and  tlie  arti- 
culation was  brought  into  view.    The  obtiu-ator 
arterj',  and  some  branches  of  the  pudendal,  wounded 
in  making  the  flap,  were  immediately  tied.  The 
thigh  was  now  put  into  the  state  of  abduction;  the 
inner  part  of  the  orbicular  ligament,  made  tense  by 
this  position,  [was  divided,  and  the  joint  opened. 
The  ligamentum  teres  was  then  cut,  and  the  bone 
dislocated.    The  knife  was  next  brought  to  the 
outside  of  the  great  trochanter,  and  an  external 


both  his  arms  so  near  the  shoulders,  that  he  could 
hold  nothing  in  his  armpits.    Yet  mutilated  as 
he  was,  he  enjoyed  good  health.    (Opuscules  de 
Chir.  p.  183.)    And  Larrey,  in  his  own  work, 
has  recorded  several  instances,  in  which  the  whole 
of  a  limb  was  removed,  or  more  than  t)ie  halves 
of  both  the  upper  or  lower  extremities  of  the  same 
subject,  without  any  fatal  constitutional  disturb- 
ance.   (Mem.  de  Chir.  Mil.  t  ii.  p.  182—184.) 
One  of  his  patients  above  alluded  to  survived  the 
operation  a  week,  at  the  end  of  which  he  was  car- 
ried off  by  the  plague  ;  and  the  others  died,  after 
being  conveyed,  in  a  very  uneasy  manner,  during 
a  precipitate  march  of  tlie  army.    (See  Relation 
de  I' Erpedilion  de  VArmie  d'Orietit  en  Egypte, 
4-c.  p.  319.  8vo.  Paris,  1803.)    At  the  battle  of 
Wagram,  Larrey  operated  at  the  hip-joint  on  two 
soldiers  of  the  imperial  guard,  under  very  unfa- 
vourable circumstances  ;  these  patients  died  in  a 
few  hours.    (Mem.  da  Chir.  Mil,  t.  iii.  p.  349.) 

Whatever  metliod  of  amputating  at  the  hip  be 
adopted,  the  surgeon  should  remember,  that  the 
acetabulum  is  not  deep  enough  to  receive  the  en- 
tire head  of  the  femur,  wliich  constitutes  niore 
than  the  half  of  a  sphere,  and  is  so  enil)rnced  by 
the  fibrous  capsule,  that  it  remains  as  it  were  stran- 
Rulated,  if  this  latter  part  be  not  divided  close  to 
the  margin  of  the  acetabulum.    As  for  the  liga- 


that  which  had  been  made  at  the  inner  side  ot  the 
limb.  In  proceeding  through  the  operation,  Larrey 
secured,  as  soon  as  they  were  divided,  the  obtu- 
rator arteries,  and  several  branches  of  the  pudendal, 
gluteal,  and  ischiatic  arteries.  The  two  flaps  wore 
brouRht  together,  and  kept  in  this  position,  with 
strips  of  adhesive  plaster,  and  a  woollen  spica. 
bandage.    (See  Man.  de  Chir.  Mil.  t.  ii.  p.  180— 

188.)  ,  ^  ^ 

In  the  Russian  campaign,  Larrey  had  two  moie 
opportunities  of  amputating  at  the  hipoomt-  In 
the  first  instance,  he  operated  npon  a  Russian  at 
Witepsk,  whose  thigh-bone  was  broken  to  pieces 
up  to  the  trochanter,  and  the  soft  parts  of  two- 
thirds  of  the  thickness  of  the  limb  destroyed,    i  Ins 
man  went  on  as  favourably  as  possible  until  the 
25th  day  from  the  operation,  tlic  parts  being 
healed  except  at  two  points,  where  the  liga  «res 
had  been  brought   out;    but,  ""f">-'""«/^^  > 
scarcity  of  provisions  now  occurred,  and  the.  pa 
SrScd  o/i  the  29th  or  30th  day    The  secom 
operation  was  done  on  a  French  'l-''^'?'';  '/''^ 
the  battle  of  Mozaisk,  who  was  "fierwards  s  > 
perfectly  cured  by  the  surgeon-major,  a    O.c  n 
vlio  received  him  there,  and  "^nde  a  repm t  of  t  e 
fact  to  Larrey.    (See  Mem  de  Chir.  M.l.  t.  n. 
n  2()  .50.  51,  8vo.  Paris,  1817.) 
^'  In  1812^1.  Baffos  amputated  at  the  li.p  nearly 


in  the  manner  of  Larrey,  except  that  he  only  com- 
pressed the  artery  in  the  groin,  and  did  not  begin 
with  tying  it,  a  metliod  to  wliicli  Larrey  himself 
afterwards  gave  the  preference.  (See  Mem  de  CMr. 
Mil.  t.  iv.  p.  434.)  The  patient  was  only  seven 
years  old,  and  the  case  a  diseased  hip.  The 
wound  healed,  but  the  child  died  of  scrofula  three 
months  afterwards.  The  cotyloid  cavity  was  found 
lull  of  fungous  riesh,  and  the  os  innominatum  ca- 
ous.  As  the  latter  state  always  exists  in  the  dis- 
■  ased  hip-joint,  the  whole  of  the  disease  does  not 
admit  of  removal  by  amputation,  and  consequently 
the  attempt  ought  never  to  be  made.  (See  Joints, 
Diseases  of.) 

The  plan  of  operation,  adopted  by  BafTos,  is 
considered,  I  believe,  by  all  surgeons  of  the  pre- 
sent day,  better  than  that  formerly  practised  by 
Larrey,  inasmuch  as  the  unnecessary  preliminary 
measure  of  taking  up  the  artery  in  the  groin,  in- 
stead of  simply  compressing  it  against  the  os  pubis, 
was  rejected.  Cutting  down  to  the  artery  as  a 
precaution  against  hemorrhage  is  doing  a  double 
operation,  and  putting  the  patient  to  needless  suf- 
fering :  it  was  the  earliest  method,  having  been 
proposed  by  Volther  and  Puthod.  Who  was  the 
lirst  proposer  to  compress  the  artery  against  the  os 
pubis,  instead  of  cutting  down  to  the  vessel,  I  am 
not  at  present  aware,  but  the  plan  was  publicly 
recommended  by  Mr.  Abernethy,  in  his  anatomical 
lectures,  for  the  last  thirty  years  of  his  life. 

_  Lisfranc  was  said  to  complete  amputation  at  the 
hip-joint  upon  the  dead  subject  in  ten  seconds  ; 
the  following  was  his  method,  as  described  by  a  mo- 
dem writer  :— The  nates  of  the  patient  resting  on 
the  edge  of  the  table,  and  the  limb  being  sup- 
ported by  an  assistant,  the  operator  draws  a  line 
an  inch  in  length,  from  the  anterior  and  superior 
spinous  process  of  the  ilium,  straight  down  the 
thigh.    From  this  point,  he  marks  another  inwards 
towards  the  pubes,  of  half  an  inch,  so  as  to  form  a 
right  angle.    On  the  inner  extremity  of  the  last,  he 
places  the  point   of  a  long-bladed   catlin,  and 
pushes  it  perpendicularly  downwards,  till  it  strikes 
against  the  head  of  the  femur.    Then  passing  it  on 
the  outer  side  of  the  bone,  he  thrusts  it  onwards 
till  It  protrudes  at  about  an  inch  from  the  margin 
of  the  anus.    He  now  cuts  outwards,  for  near  an 
inch,  in  order  to  clear  the  great  trochanter,  and 
forms  the  external  flap,  four  or  five  inches  in 
length,  by  cutting  down  the  limb  between  the 
muscles  and  bone.    The  femoral  artery,  which 
may  now  be  seen,  is  compressed  between  the 
tingers  and  thumb  of  an  assistant,  while  the  ope- 
rator thrusts  the  knife  in  and  out  at  the  same  points, 
as  before  ;  but  carrying  it  on  the  inner  side  of 
the  head  of  the  bone,  he  forms  a  smaller  flap  on 
that  side  of  the  extremity.    Then,  with  the  point 
of  the  knife,  he  cuts  through  the  capsular  liVa- 
ment,  dislocates  the  bone,  and  removes  the  limb 
by  dividing  the  round  ligament,  &c.    (See  Avc- 
t/l  s  Operalivc  Siirgen/,  Lond.  1823,  p.  1.58  &c  • 
Mainyanll,  Med.  Opiraloire,  fol.  Paris,  1822  ) 
It  is  obvious  (says  Mr.  Symc)  that  so  long  as'tho 
surgeon  merely  cuts  downwards,  and  keeps  close 
by  the  bone,  he  will  not  injure  the  femoral  arterv 
which  cannot  be  divided  till  the  knife  is  carried 
outwards.    This  is  one  great  excellence  referred  by 
Listranc  to  his  operation  ;  for,  before  the  surgeon 
cuts  the  artery,  the  assistant  can  introduce  his 
hngers  into  the  wound,  and  compress  the  vessel 
rhe  disarticulation  is  accomplished  a.f  follows- 


AMPUTATION.  us 

The  surgeon,  seizing  thelimb  with  his  left  hand  while 
the  assistant  holds  aside  the  flaps,  makes  a  cut  half 
round  the  margin  of  the  acetabulum  at  its  fore 
part._    The  limb  is  then  put  into  the  posture  of  ab- 
duction, the  bone  starts  from  its  socket,  the  knife  is 
carried  round  its  head,  and  the  triangular  ligament, 
and  remains  of  the  capsular  ligament,  are  divided. 
(See  Ed.  Med.  Surg.  Jour.  No.  78,  p.  4L)  A 
similar  method  of  operating  was  followed  by  Wal- 
ther.    (See  Graefe  aiid  Walt/ier''s  Journ.  Also 
Atidersoiis  Quarterly  Journ.  vol.  i.  p.  630.)    It  was 
likewise  preferred  by  Mr.  Syme,  in  an  interesting 
case,  where  he  amputated  at  the  hip-joint  for  an 
extensive  necrosis  of  the  femur,  involving  the  neck 
of  the  bone.    Unfortunately,  when  the  wound  was 
nearly  healed,  the  patient  became  dropsical,  and 
died  at  the  beginning  of  the  eighth  week  from  the 
period  when  his  limb  was  taken  oif.    (Op.  cit. 
p.  25.)    Dupuytren  made  a  semilunar  incision, 
with  its  convexity  downwards  ;  it  began  near  the 
anterior  superior  spine  of  the  ilium,  and  terminated 
near  the  tuberosity  of  the  ischium.    Only  the  skin 
was  first  divided,  which  was  then  retracted  by  an 
assistant,  and  the  muscles  cut  in  the  same  direc- 
tion, so  as  to  form  the  internal  flap  four  or  five 
inches  long.     This   was   reflected,  the  capsule 
opened  in  Larrey's  manner,  the  knife  passed  through 
the  joint,  and  the  outer  flap  made.  Dupuytren 
and  B^clard  preferred  compressing  the  artery  on 
the  horizontal  branch  of  the  os  pubis  to  applying 
a  ligature  to  it.    Here  we  find  two  verj-  high  au- 
thorities in  support  of  what  has  always  seemed  to 
me  the  best  practice. 

Langenbeck  begins  the  first  incision  on  the  out- 
side of  the  femoral  artery,  and  forms  the  external 
flap,  by  extending  the  wound  towards  the  tu- 
berosity of  the  ischium.  The  knee  is  then  inclined 
inwards,  and  the  head  of  the  femui-  dislocated  : 
after  which  the  knife  is  carried  to  the  inside  of  the 
thigh,  and  the  inner  flap  made.  {Bibl.  fur  die 
Chh:  b.  iv.  s.  512.)  Be'clard's  method  seems  to 
differ  from  this,  chiefly  by  transfixion  being 
adopted  m  making  the  flaps.  The  same  obser- 
vation applies  to  Lisfranc'a  plan.  It  would  be 
useless  to  describe  every  variety  of  operating  where 
the  only  peculiarity  consists  either  in  making  the 
outer  or  the  inner  flap  first ;  or  in  transfixion, 
and  then  cutting  from  within  towards  the  skin  ;  or 
in  not  transfixing  the  limb,  but  cutting  from  'the 
integuments  inwards.  Some  operators  also  make 
one  flap  longer  than  the  other  ;  while  others,  with 
Delpech,  consider  the  wound  more  likely  to  heal 
favourably  when  only  an  internal  flap  is  made 
(See  Velpcau,  Nouv.  Elem.  t.  i.  p.  522.) 

When  serving  with  the  army  in  Holland  in 
1814,  I  assisted  (he  late  Dr.  Cole  in  the  perform- 
ance of  this  operation.    The  plan  adopted  by  him 
was  that  taught  by  Mr.  Abernethy,  i„  his  lecture" 
for  more  than  thirty  years.    The  flow  of  blood 
through  the  femora  artery  was  stopped  by  com- 
pressing the  vesse  in  the  groin  with  Ihe  handle  of 
a  key  covered  with  lint.    The  thigh  was  then  am 
pntated  as  high  as  possible,  close  belol  the  Z- 
chanters,    rhe  femoral  artery  was  inunediatcly 
secured,  and  afterwards  every  other  vessel  re 
quiring  ligature.     An  incision  was  now  m-ido 
near  the  border  of  the  acetabulum,  the  cotyloid 
ligament  divided,  and  the  head  of  the  bone  re- 
moved with  the  utmost  facility  and  expedition 
The  patient  lost  even  less  blood  than  in  an  ordi- 
nary amputation,  and  the  wound  admitted  of  being 
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brought  togt'tlioC  willi  ildliesive  plaster  in  the  best 
manner  possible,  so  as  to  represent  a  transverse 
line.    1  am  sorry  to  add,  that  the  patient  lived  only 
ti|l  the  following  day.    In  one  dreadful  case  of 
fracture  of  the  npper  part  of  the  femur  by  a  grape- 
shot,  where  the  operation  had  been  delayed  too 
long,  the  whole  limb  being  inundated  witii  matter, 
and  the  upper  end  of  the  lower  portion  of  the  bone 
projecting  through  the  flesh  backward,  I  ventured 
to  perform  the  same  operation  at  Oudenbosch  m 
Holland,  a  few  days  after  the  assault  on  Bergen- 
op-Zoom  ;  and  here  happened  what  must  often 
occur:   immediately  the  soft  parts  had  been  di- 
vided, as  the  bone  was  broken  to  pieces,  the  hmb 
came  off,  leaving  the  head  of  the  bone,  the  tro- 
chanters, and  a  small  piece  below  them  projectnig. 
Had  not  tlie  man  appeared  in  a  very  bad  way  by 
the  time  the  vessels  had  been  secured,  I  should 
now  have  removed  the  head  of  the  bone  ;  but  the 
shock  of  the  operation  was  such  that  he  survived 
it  but  a  few  minutes,  though  scarcely  any  blood 
was  lost.    The  mode  of  operating  by  the  circular 
incision  is  preferred  by  Graefe,  who  unknowingly 
considers  it  as  a  new  method.    {Normen  fur  die 
Ahl.  grusscrer  Glicdm.  p.  118.)    It  has  also  been 
proposed  by  Dr.  Veitch,  with  the  modification  of 
leaving  an  inch  or  two  of  the  bone  projecting, 
which°is  done  without  giving  any  additional  pain, 
by  dissecting  off  the  soft  parts  below  the  first  in- 
cisions down  to  the  bone.    This  projecting  piece 
is  intended  to  serve  as  a  lever,  with  which  the 
head  of  the  bone  is  to  be  got  out  of  the  acetabu- 
lum.    {Edin  Med.  and  Surg.   Journ.  vol.  in. 
p.  129.)    Ingenious  as  this  suggestion  may  be,  I 
do  not  regard  it  as  an  important  practical  im- 
provement ;  1st,  because  in  almost  all  cases  where 
the  operation  is  necessary,  the  bone  is  so  fractured 
that  its  division  is  already  made  by  the  injury  : 
2ndlv,  because  the  scheme  is  unnecessary  ;  for,  in 
Dr  Cole's  case,  where  1  assisted,  the  head  of  the 
femur  was  removed  from  the  acetabulum  with  the 
utmost  facility  by  merely  making  an  incision  oyer 
that  cavit)',  cutting  the  ligaments,  and  availing 
ourselves  of  the  small  piece  of  bone  accidentally 
nroiecting.    In  fact,  in  all  gunshot  injuries  re- 
quiring this  operation,  excepting  a  feNV  instances 
of  soreadine  gangrene  from  wounds,  the  bone  is 
fsuS  broken  too  high  for  Dr.  Veitch's  method 
to  be  practicable.    With  the  same  view  of  faci- 
litating the  exit  of  the  head  of  the  bone  i^-om  the 

acetabulum,  Graefe  (p.  I'^f  /----^//^fjS 
the  transverse  ligament  which  completes  the  bum 
of  the  anterior  and  inferior  sides  of  socket. 
Disarticulation  will  always  be  free  from  difliculty, 
however,  if  the  capsule  be  divided  close  to  the 
borders  of  the  acetabulum. 

Sir  Astley  Cooper  commenced  his  operation  by 
making  an  incision  just  below  Ponpart's  ligament, 
a  little  on  the  outside  of  the  femoral  artery.  The 
wound  was  then  carried  obliquely  downwards  and 
outwards  to  the  back  of  the  tliigh,  about  one-third 
of  the  way  down  it,  from  which  point  the  knife 
was  carried  in  the  opposite  direction,  obliquely 
xinwards  and  inwards  to  meet  the  first  incision, 
so  as  to  form  an  elliptical  curve.  The  femoral 
irteVv  being  now  divided,  was  immediately  tied. 
The  muscles  were  next  cut  tlirough,  another  artery 

„rpr1    and  the  bone  taken  out  of  its  socket. 
oS  about  twelve  ounces  of  blood  were  lost. 

K  i»«;o«.-Tl.e  following  method  recorri 
mended  by  M.  Scoutteten,  is  stated  not  yet  to 


have  been  practised  on  the  living  subject  {Vel- 
pcau,  Noiiv.  Eleia.  t.  i.  p.  .'>2.')),  though  Sir  Astley 
Cooper's  plan  seems  to  have  been  very  niinilar  to  it 
in  regard  to  the  track  of  the  incisions.    The  pa- 
tient is  to  lie  on  the  opposite  side  of  the  body  to 
that  on  which  the  operation  is  to  be  done.  The 
inguinal  artery  is  to  be  compressed.    The  surgeon, 
standing  behind  the  limb,  is  to  put  the  thumb  or 
forefinger  of  his  left  hand  on  the  great  trochanter. 
With  the  right  he  introduces  the  point  of  the  knife 
perpendicularly  over  this  process,  and  then  gra- 
dually depressing  the  handle,  extends  the  incision 
forwards  and  inwards  four  finger-breadths  below 
the  groin.    He  then  carries  the  knife  round  the 
limb,  cutting  as  deeply  as  possible  and  bringing 
the  knife  at  length  up  to  the  point  from  which  the 
wound  commenced.    All  the  muscular  fibres  are 
rarely  divided  by  this  first  incision,  and  hence  the 
knife  must  generally  be  applied  again,  ere  this  first 
stage  of  the  operation  can  be  completed.    For  the 
purpose  of  getting  at  the  capsule,  the  sides  of  the 
wound  must  be  kept  apart,  and  any  muscular 
fibres,  not  yet  cut,  be  divided.    As  soon  as  the 
capsule  is  perceived,  it  is  to  be  cut  through  perpen- 
dicularly on  the  head  of  the  femur.    The  limb  is 
now  to  be  somewhat  depressed,  and  the  foot  turned 
outwards,  whereby  the  head  of  the  bone  is  forced 
nearly  out  of  its  socket,  and  quits  it  completely 
as  soon  as  the  round  ligament  is  cut,  which  is  the 
only  part  by  which  it  is  confined.    The  operator 
then  raises  the  tliigh  bone,  so  as  to  make  its  head 
project  ;  after  which  he  cuts  the  rest  of  the  capsule 
and  muscular  fibres,  and  completes  the  separation 
of  the  limb.  Wiien  the  operation  is  on  the  left  side, 
the  surgeon  stands  in  front  of  the  limb.  (See  Scout- 
teten, Methode  Oca/aire,  ou  Nouvellc  Methode  pour 
ampuler  dans  les  Articulations,  Paris,  1827,  4to.) 
This  method  has  lately  been  adopted  in  five  cases 
by  Professor  Ileyfelder,  of  Erlangen,  and  three  of 
the  patients  recovered.    He  considers  this  mode  of 
operation  affords  great  advantages  for  the  apposition 
and  cicatrization  of  the  wound,  and  altrilnites  the 
success  he  has  met  with,  in  a  great  measure,  to  its 
employment.     (Deutsche  Klinik,  March,  185.3.)] 
Anterior  and  Posterior  Flaps.  — Uv.  Listen 
preferred  anterior  and  posterior  flaps.    The  pa- 
tient is  placed  on  a  firm  table,  with  the  nates 
projecting  a  little  beyond  its  edge.    The  sound 
limb  may  be  secured  to  the  foot  of  the  table  with  a 
towel  •  all  occasion  for  an  assistant  to  hold  it  being 
thus  done  away  with,  and  more  freedom  afforded 
to  the  operator  in  his  movements.    The  other  limb 
is  supported  by  one  assistant,  while  another  presses 
with  one  or  both  thumbs  on  the  femoral  artery, 
where  it  passes  over  the  pubes.    Transfixion  is 
then  performed  horizontally,  the  knife  passing  m 
a  somewhat  semicircular  direction,  so  as  to  include 
as  much  of  the  soft  parts  as  possible,  and  an  an- 
terior flap  is  made  by  cutting  downwards.  Dnnng 
the  passage  of  the  knife  across  the  .lonit  the  assist- 
ant, holding  the  limb,  rotates  theJimb,  if  it  be  the 
rioht  one,  .a  little  outwards,  or,  if  it  be  the  left,  in 
the  contrary  direction,  so  as  to  facilitate  the  bring- 
g  of  the  point  of  the  knife  through  the  skn,  ..M 
inwards.    After  the  f°'-"'f ^''^  ^  'l^^^^^^^^ 
assistant  abducts  the  limb  forcibly,  "'"^  J  ! 
it  ;  the  joint  is  opened  ;  the  round  ''f^'"'-;'  " 
th^  rest  of  the  capsule  divided  ;  the  blade  o  t  e 
knife  placed  ^<^^^-^ 

posterior  flap  quickly  forn  ed.    ^''^^  "  • 
for  the  anterior  flap,  and  when  the  sawing  motion 


of  the  knife  has  made  a  little  advance,  the  com- 
pressing assistant  shifts  his  hands  into  the  incision 
immediately  behind  the  back  of  the  knife,  and  thus 
obtains  a  linn  grasp  of  the  femoral  artcr)',  pre- 
viously ta  its  division.  He  retains  this  hold  dur- 
ing the  rest  of  the  operation,  at  the  same  time  re- 
tracting the  flap.  As  soon  as  the  limb  is  olT,  the 
bleeding  vessels  in  the  posterior  flap  are  compressed, 
and  tied  as  quickly  as  possible.  Lastly,  the  femoral 
artery  is  secured,  which,  while  the  assistant  retains 
his  liold  of  it,  will  not  bleed.  (See  Lislons  Elcmenls, 
part  iii.  p.  3!)o.)  The  methods  of  M.  Plantade,  M. 
Manec,  and  Mr.  Ashmead  (see  Velpcau,  Notcv. 
Elem.  ^-e.  t.  i.  p.  5-20)  ai'e  all  only  modifications  of 
the  foregoing  plan.  M.  Plantade  makes  the  prin- 
cipal flap  in  front,  and  seems  to  have  been  one  of 
the  greatest  advocates  of  this  method,  which  he 
began  to  recommend  in  180t). 

Amputation  at  the  hip-joint  has  now  been  per- 
formed in  many  instances,  and  the  patients  saved. 
The  earliest  example  of 'success  is  that  done,  as  I 
have  stated,  by  M.  Perrault  in  1773.  Other  suc- 
cessful operations,  done  by  Blandin  and  Mulder, 
I  have  already  noticed.  Another  successful  am- 
putation of  the  hip,  (the  first  by  any  British  sur- 
geon,) was  performed  by  Mr.  Brownrigg,  staff 
surgeon,  on  the  12th  of  December,  1812.  The 
upper  part  of  the  thigh-bone  had  been  broken  by 
a  gunshot  near  Merida,  in  Spain,  on  the  29th  of 
December,  1811.  Some  time  ago,  the  man  was 
living  at  Spalding  in  Lincolnsliire  in  perfect  health. 
Other  successful  amputations  of  the  hip  are  those 
performed  by  Larrey  at  Witepsk  ;  by  Mr.  Guthrie 
in  the  Netherlands  on  a  French  prisoner  of  war  ; 
and  by  Sir  Astley  Cooper,  who  performed  the 
operation  on  account  of  a  disease  of  the  higher 
part  of  the  femur.  As  the  patient  had  formerly 
suffered  amputation  of  the  thigh,  it  was  certainly 
not  the  sudden  removal  of  nearly  a  quarter  of  him ; 
but,  I  cannot  presume  to  say,  -what  difierence  in 
the  chances  of  success,  and  whether  any,  would  be 
connected  with  the  circumstance.  The  same  re- 
mark applies  to  a  case  lately  under  Mr.  Mayo, 
where  the  patient,  a  young  woman,  recovered. 
The  proceeding  was  adopted  on  account  of  the 
agony  experienced  by  the  patient  from  a  neuralgic 
affection  of  her  stump. 

In  June,  1824,  amputation  at  the  hip  was  done 
by  Delpech,  on  account  of  a  necrosis  of  the  femur, 
and  the  patient  was  completely  well  in  the  follow- 
ing September.  (See  lieime  Mklicale.)  The 
operation  was  also  performed  by  Dr.  Mott,  of 
New  York,  on  the  7th  of  October,  1824,  and  the 
whole  of  the  wound  had  healed  by  the  20th  of 
November.  This  case  was  a  bad  fracture  of  the 
upper  part  of  the  femur,  followed  by  abscesses 
and  disease  of  the  bone.  (See  PhiUalelphia  Jour- 
nal, ^o.  9,  vol.  V.  New  Series.)  The  patient's 
age  was  favourable,  as  he  was  a  boy  of  only  ten 
years  of  age.  At  this  period  of  life,  the  chances 
ofsuccesR  will  always  be  greater  than  in  adults, 
not  only  in  consequence  of  the  remedial  power  of 
nature  being  then  particularly  great,  but  on  ac- 
count of  the  smaller  dimensions  of  the  wound  ne- 
cessary for  the  purposes  of  the  operation.  Another 
successful  amputation  at  the  hip  was  performed 
by  Mr  Orton  in  1826-  ;  the  disease  commenced 
III  the  knee  ;  but  terminated  in  extensive  disease  of 
the  thigh-bone,  large  abscesses,  and  dislocation  of 
the  knee,  the  leg  being  fi.xed  in  the  bent  position, 
and  drawn  under  the  thigh.    (See  Mid.  C/iir 
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Tratis.  vol.  xiii.  p.  605.)  The  operation  has  also 
been  performed  with  a  successful  result  by  VVede- 
meyer  and  Bryce. 

On  the  other  hand,  the  failures  of  this  operation 
are  numerous,  though  undertaken  by  surgeons  of 
reputation  and  ability.  Mr.  Guthrie,  Dr.  Kmery, 
Mr.  Brownrigg,  Baron  Larrey,  Baron  Oraefe,  Sir 
B.  Brodie,  Mr.  Carmichael  (Trans,  of  l/ta  Assoc. 
Physicians,  vol.  iii.);  Drs.  Blick,  Emery,  and  Cole; 
Baron  Dupuytren;  MM.  Gensoul,  Clot,  Roux, 
Delpech,  Pellctan,  Dieffenbach,  Syme,  Velpeau, 
and  Walther,  have  each  had  the  mortification  of 
losiug  at  least  one  of  their  patients,  after  this  very 
severe  operation. 

A  calculation  has  been  made,  that  the  proportion 
of  recoveries  has  been  six  in  twenty  operations, 
which  is  equivalent  to  a  mortality  of  70  per  cent. 
At  all  events,  it  appears  that,  in  the  course  of  tea 
years,  nearly  twenty  well-authenticated  instances 
of  recovery,  after  this  severe  operation,  have  oc- 
curred. (See  Velpeau,  Nouv.  Elcm.  dc  Med. 
Opir.  t.  i.  p.  515  ;  Clielius,  Handb.  der  Chir.  b.  ii. 
p.  763.) 

[In  1844,  Mr,  Sands  Cox,  of  Birmingham,  had 
a  successful  case,  in  a  young  woman  who  had  pre- 
viously undergone  amputation  of  the  thigh  for  a 
diseased  knee-joint.    The  amputation  at  the  hip 
was  on  account  of  a  diseased  growth  in  the  stump, 
with  obstinate  fungous  ulceration  of  the  integu- 
ments.   This,  it  shuuld  be  observed,  is  the  third 
instance  of  successful  amputation  at  the  hip  where 
amputation  of  the  thigh  had  been  previously  un- 
dergone; the  other  two,  by  Sir  A.  Cooper  and  Mr. 
Mayo,  have  been  already  mentioned.    Two  more 
have  since  occurred,  and  each  with  a  similar  result; 
one  by  Mr.  Syme,  in  1849,  the  other  by  Dr.  Brad- 
bury of  Boston,  U.S.,  in  1852.    The  reason  of  the 
great  success  of  these  cases  is,  no  doubt,  to  be 
found  in  the  smaller  amount  of  shock  and  of  dis- 
turbance to  the  circulation  which  they  occasion ;  for 
although  the  actual  operation  is  the  same,  the  im- 
mediate impression  on  the  system  must  be  very 
different  where  some  six  inches  only  of  the  limb 
are  removed,   and   where  the    whole  member, 
equal  in  weight  perhaps    to  one-fourth    of  the 
entire   bod^^,   is  at  once  taken  away.    In  these 
five  cases,  the  amputation  of  the  thigh  had  been 
done  some  time    previously,    and    the  patients 
had  either  completely  recovered,  or,  at  any  rate 
were   no    longer  suffering  from   its  immediate 
effects.    But  there  are  two  other  instances  of  am- 
putation of  the  hip  following  amputation  of  the 
thigh  under  less  favourable  circumstances;  where 
in  fact,  the  second  operation  was  rendered  necessary 
by  the  evil  consequences  resulting  from  the  first 
One  of  these,  which  recovered,  was  by  M.  Textor  in 
18  tl,  for  gaugrene  of  the  stump  after  amputat^ion 
ol  the  knee.  _  Ihe  other,  which  was  fatal,  was  bv 
Mr.  Guthrie,  m  1814,  for  sloughing  and  hemorrhage 
a  er  amputation  of  the  thigh  for  gunshot  wound 
We  have  thus  seven  examples  of  amputation  at  the 
hip  where  the  thigh  had  been  previously  ampu- 
tated, with  the  remarkable  result  that  six  out  of 
tlie  seven  were  successful. 

In  1845,  Mr.  Co.k  published  a  Memoir  on  Am- 
putation at  the  llip-joint,  at  which  period  he  was 
enabled  to  collect  the  records  of  eighty-four  cases 
which  he  gives  in  a  tabular  form.  Of  the  eighty- 
four,  twenty-six  recovered,  and  fifty-eight  died 
giving  a  mortality  of,  as  nearly  as  possible,  69  per 
cent.  This,  however,  is  in  all  probability  too  fa- 
I  3 
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vouvable  a  result,  for,  as  Mr.  Cox  observes,  there 
is  "  great  diiRcuIty  in  obtaining  an  account  of  the 
failures  of  the  operation,  especially  of  the  cases 
which  were  operated  on  on  the  field  of  battle, 
where  the  operators  had  no  time  or  opportunity  to 
commit  the  details  to  paper  ; "  while,  on  the  other 
hand,  the  successful  cases  have  always  excited  so 
much  interest,  that  there  is  little  likelihood  that 
any  of  them  have  been  left  imrecorded. 

In  1852,  Dr.  Stephen  Smith,  of  New  York, 
published  a  similar  statement,  comprising  ninety- 
eight  cases.    Several  successful  cases  had  occurred 
in  the  interval  since  the  appearance  of  Mr.  Sands 
Cox's  memoir,  in  1815.    The  ratio  of  mortality  is, 
therefore,  very  considerably  reduced,  and,  according 
to  Dr.  Smith,  the  proportion  of  deaths  to  recoveries  in 
the  whole  ninety-eight,  is  as  fifty-six  to  forty-two,  or 
57-14  per  cent.    Some  fatal  cases,  however,  have 
been  overlooked  by  Dr.  Smith ;  one,  for  instance,  by 
Mr.  Listen,  and  another  by  Mr.  Syme  (both  of 
which  are  included  in  Mr.  Sands  Cox's  table),  and  a 
third  in  1849,  by  Mr.  Jones,  of  Jersey.  Buteven 
allowing  for  these,  the  result  is  too  favourable 
to  be  accounted  for  in  any  other  way  than  by  the 
non-publication  of  some  of  the  unsuccessful  cases. 
In  sixty-two  instances  where  the  cause  of  the 
operation  is  stated  with  sufficient  accuracy,  Dr. 
Smith  gives  the  following  comparison  between  cases 
for  severe  injury  and  cases  for  chronic  disease.  In 
thirty  of  the  former  class,  three  out  of  five  died,  or 
60  per  cent.  In  thirty-two  of  the  latter,  the  result, 
as  might  have  been  expected,  was  more  favourable, 
the  deaths  and  recoveries  being  equal,  or  a  mor- 
tality of  SO  per  cent.    The  following  fui'ther  ana- 
lysis of  these  cases,  showing  the  mortality  at 
different  periods  since  the  introduction  of  the  ope- 
ration, is  also  interesting.    Previously  to  1800,  ac- 
cording to  Dr.  Smith,  it  had  been  performed  fifteen 
times,  the  recoveries  to  the  deaths  being  as  two  to 
three,  or  the  mortality  66§  per  cent.    These  re- 
sults had  the  effect  of  directing  attention  strongly 
to  the  operation,  and  during  the  twenty  years  sub- 
sequently to  1800,  it  became  of  much  more  fre- 
quent occurrence,  although  the  ratio  of  mortality 
was  very  considerably  increased.    During  this  pe- 
riod there  were  performed  twenty-four  operations,  of 
which  eighteen  proved  fatal,  giving  a  mortality  of 
75  per  cent.    During  the  next  twenty  years,  end- 
ing with  1839,  there  are  reported  forty-two  cases, 
of  which  twenty-nine  were  fatal,  eleven  successful, 
and  two  doubtful,— admitting  the  doubtful  among 
the  fatal,— and  they  give  a  mortality  of  nearly  7 
per  cent.  During  the  last  twelve  years  the  number 
of  operations  reported  is  twenty-one,  of  whicli 
eighteen  were  successful  and  two  fatal,  being  a 
mortality  of  a  little  over  14  per  cent.    In  review- 
ing the  history  of  this  operation,  thus  brietly 
sketched,  it  will  be  seen  that  tlie  per  centage  ol 
mortality  has  not  gradually  diminished  from  the 
earliest  introduction  of  the  operation,  but  quite 
abruptly.    It  is  difficult  to  account  for  this  feature 
in  the  operation  (says  Dr.  S.),  except  in  a  general 
way,  for  tlie  ratio  of  accidents  and  injuries  to 
chronic  disease  of  the  thigh  remains  nearly  the 
same  in  both  periods.    We  may  suspect,  however 
that  the  cases  were  better  selected,  that  the  opera- 
tion was  more  skilfully  executed,  and,  above  all, 
that  much  is  due  to  the  employment  of  anaisthetics. 
(New  York  Journ.  of  Med.  vol.  ix.  1852,  p.  184.) 

Since  tlic  publication  of  the  last  edition  of  this 
dictionary  in  1838,  there  are  records  of  nineteen 


cases  performed  by  British  surgeons,  of  which  the 
following  is  a  brief  outline. 

In  June,  1843,  by  Dr.  Handyside,  of  Edinburgh, 
for  malignant  disease  of  the  femur  in  a  boy  aged 
13.  The  method  employed  was  by  anterior  and 
posterior  flaps.  This  case  recovered  favourably  from 
the  operation,  but  died  41  months  afterwards  of  a 
malignant  tumor  in  another  part  of  the  body.  {Lond. 
and  Ed.  Med.  Journ.  April,  1845,  p.  254.) 

In  Nov.  1844,  by  Mr.  Sands  Cox,  of  Birming- 
ham. Successful.  This  case  has  been  already 
referred  to. 

In  Feb.  1846,  by  Mr.  Whipple,  of  Plymouth, 
for  diseased  knee-joint,  abscesses,  and  irregular 
growth  from  the  femur,  extending  up  to  the  tro- 
chanters. Anterior  and  posterior  flaps.  Successful. 
{Lancet,  vol.  ii.  1846,  p.  883.) 

In  Sept.  1848,  by  Mr.  Syme,  for  abscesses  and 
necrosis  following  amputation  of  the  thigh,  which 
had  been  performed  three  months  previously  for 
a  compound  fracture.  Anterior  and  posterior  flaps. 
Twenty-one  ligatures  were  applied.  This  was  the 
first  successful  case  in  Scotland.  {Lond.  and  Ed. 
Monili.  Jour.  1848,  and  Med.  Times,  Jan.  1849, 
p.  252.) 

In  Feb.  1849,  by  Mr.  Jones,  of  Jersey,  for 
sloughing  and  secondary  hemorrhage  after  a  lace- 
rated wound  of  the  thigh,  sixteen  days  after  the 
accident.  Anterior  and  posterior  flaps,  the  ante- 
rior being  the  longer.  Fatal  in  twenty-seven  hours. 
{Med.  Times,  March,  1849,  p.  434.) 

In  Nov.  1849,  by  Mr.  Wigstrom,  14th  Light 
Dragoons,  at  Lahore,  for  diseased  femur  and  pro- 
fuse suppuration,  extending  nearly  to  the  hips. 
Anterior  and  posterior  flaps.  Successful.  {Lancet, 
vol.  i.  1850,  p.  411.) 

The  above,  with  the  exception  of  Mr.  Jones  s 
case,  are  included  in  Dr.  Smith's  statistical  tables. 

In  April,  1852,  by  Mr.  Hancock,  in  the  West- 
minster Hospital,  for  erysipelas  and  gangrene  after 
compound  fracture  of  the  thigh.  Operation  seven- 
teenth day  after  the  injury;  died  almost  imme- 
diately. {Lancet,  vol.  i.  1857,  p.  31.) 

In  Jan.  1853,  by  Dr.  R.  J.  Mackenzie,  of 
Edinburgh,  for  extensive  necrosis  of  the  femur. 
Long  anterior,  short  posterior  flaps.  Secondary 
hemorrhage  and  death  on  seventh  day;  went  on  well 
till  that  time.  {Ed.  Med.  and  Stirg.  Journ.  1854, 

In  Feb.  1853,  by  Dr.  FajTer,  at  Rangoon,  for 
cunshot  fracture.  Died  a  month  afterwards  from 
tetanus,  wound  all  but  healed.  {Ed.  Med.  and 

Surg.  Jour.  \^oi,V- ^^^■) 

In  March,  1853,  by  Dr.  Beatson,  at  Rangoon, 
for  gunshot  fracture.  Secondary  amputation.  An- 
terior and  posterior  flaps.  Died  shortly  afterwards. 
{Ranldng-s  Abstract,  vol.  xxi.  p.  182,  and  Ind.  An- 
nah  of  Med.  Science.)  ^   ,  .  • 

In  April,  1853,  by  Mr.  Charles  Guthrie,  in  the 
Westminster  Hospital,  for  malignant  disease  oi 
femur.  Anterior  and  posterior  AapB-  Jfal  nex^t  day 
from  hemorrhage.  {Lancet,  xoh  i.  18^3,  p.  405.) 

In  May,  1853,  by  Mr.  Wheatcroft,  of  Cannoch, 
StaffordsWre,  fo'r  disease  of  hip- oint  Three 
flaps.    Fatal  in  four  hours.    {Lancet,  vol.  i.  i^oi, 

S  March,  1854,  by  Mr.  Adams     th«  I-ndon 
Hospital,  for  malignant  disease  of  the  femm^  ;f " 
terior  and  posterior  flaps.     V  atal  ui  eleven  daj 
{Med.  Times,  April,  1854,  p.  ^*:':>.  Uni- 
In  March,  1855,  by  Mr.  Lrichsen,  at  Uni 


\  ersity  Coll,  Hospital,  for  compound  fracture  from 
railway  injury.  Anterior  and  posterior  flaps.  Died 
same  evening.  {Lancet,  vol.  i.  18.^.5,  p.  363.) 

In  July,  1855,  by  Mr.  Tatum,  in  St.  George's 
Hospital,  for  malignant  disease  of  tho  femur.  Large 
anterior  and  smaller  posterior  flap.  Successful. 
(Lancet,  vol.  ii.  1855,  p.  77.) 

In  March,  1856,  by  Mr,  Curling,  in  the  Lon- 
don Hospital,  for  malignant  disease  of  the  femur. 
Anterior  and  posterior  flaps.  Successful.  Died 
ten  mouths  afterwards  from  chest  disease,  not 
malignant.  {Lancet,  vol,  i,  1857,  p.  6.) 

In  October,  1856",  by  Mr.  Hancock,  at  the 
Charing  Cross  Hospital,  for  extensive  necrosis  of 
femur.  Anterior  and  posterior  flaps.  Successful. 
{Med.  Times  and  Gax.  Jan.  1857,  p.  114.) 

In  March,  1857,  by  Mr.  Stanle)',  in  St.  Bar- 
tholomew's Hospital,  for  malignant  disease.  Short 
anterior,  long  posterior  flaps.  Death  in  two  hours. 
{Lancet,  vol.  i.  1857,  p.  343.) 

In  Sept.  1 857,  by  Mr.  Lane,  in  St.  Mary's  Hos- 
pital, for  compound  fracture  from  railway  injury. 
Short  anterior,  long  posterior  flap.  Death  same 
evening. 

Thus  we  have  had,  since  1838,  nineteen  cases, 
with  eight  recoveries  and  eleven  deaths.  Thirteen 
of  these  were  for  various  chronic  diseases,  and  eight 
out  of  the  thirteen  recovered.  The  results  of  the  ope- 
ration, therefore,  when  undertaken  for  disease,  have 
latterly  been  of  a  decidedly  encouraging  character. 
Unfortunately,  however,  the  reverse  has  been  as 
decidedly  the  case  when  it  has  been  undertaken 
for  injury.  The  remaining  six  cases  were  for  this 
cause,  and  the  whole  of  them  were  fatal.  Three  of 
these  were  primary,  and  three  were  secondary 
amputations.  Equally  unfortunate  have  been  the 
results  of  the  operation  during  the  late  war.  Four- 
teen amputations  at  the  hip-joint  were  performed 
by  British  surgeons  in  the  Crimea,  and  the  whole 
fourteen  died.  The  French,  however,  according  to 
Dr.  Macleod,  had  one  case  of  recovery  at  the  hos- 
pital at  Pera,  in  the  winter  of  1854.  (Ed.  Med. 
Jour.  June,  1856,  p.  1083.)  Three  more  cases, 
all  unsuccessful,  occurred  in  the  Punjab  cam- 
paigns in  1848-9.  (See  MeBae,  Ind.  Annals  of 
Med.  Science,  April,  1857,  p.  663.) 

The  mode  of  operation  now  generally  practised 
is  that  with  anterior  and  posterior  flaps.  It  may 
sometimes  be  modified  by  making  the  anterior  flap 
larger  than  the  posterior,  which,  when  practicable,  is 
probably  an  improvement,  because  the  flap  falls  by 
its  own  weight  over  the  wound,  and  the  discharge 
will  escape  with  greater  facility.  The  long  anterior 
flap  is  recommended  by  M.  Baudens.  (Bourgiry, 
Med.  Optr.  vol.  i.  p.  273.)  M.  A.  Gudrin  sug- 
gests that  the  posterior  flap  may  be  made  more 
even  and  regular  by  cutting  from  without  inwards. 
For  this  purpose,  after  the  disarticulation  is  com- 
pleted, the  knife  should  be  carried  under  the  limb 
to  divide  the  integuments  and  rem.aining  muscles 
from  the  surface  upwards  towards  the  wound. 
(Med.  Opcr.  t,  i.  p.  191.)  Mr.  Skey  recommends 
two  flaps  to  bo  formed  from  the  integuments  only, 
with  a  circular  division  of  the  muscles  after  the 
flaps  have  been  reflected  back.  {Op.  Surg.  p.  357.) 
This  latter  plan  has  not  yet,  we  believe,  been 
carried  out  in  practice.  It  is  customary  to  employ 
about  half  a  dozen  interrupted  sutures  to  maintain 
the  edges  of  the  flaps  in  .apposition.] 

No  one  can  expect,  however,  this  operation  not 
to  fail  in  a  large  proportion  of  the  cases  in  which  it 
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is  attempted :  this  must  always  happen,  let  it  be 
done  in  the  most  skilful  manner  possible.  Yet,  as 
there  are  unquestionably  some  descriptions  of  injury, 
where  life  must  inevitably  be  lost  if  this  proceeding 
be  rejected,  and  experience  proves  that  it  some- 
times answers,  an  important  consideration  is,  what 
cases  are  most  proper  for  it  ?  Here  I  am  decidedly 
of  opinion,  with  Professor  Thomson,  that  the  ex- 
amples in  which  it  is  particularly  called  for,  and 
where  no  delay  should  be  suffered,  are  those  in 
which  the  head  or  neck  of  the  thigh-bone  has  been 
fractured  by  a  musket-ball,  grape-shot,  or  small 
piece  of  shell.  Eight  or  ten  such  cases,  where 
amputation  ought  to  have  been  done  in  the  first 
instance,  were  brought  in  waggons  several  days 
after  the  assaxilt  on  Bergen-op-Zoom  into  the  hos- 
pital superintended  by  myself  at  Oudenbosch,  and 
not  one  of  these  patients  lived  ten  days  after  their 
removal.  In  the  whole  course  of  my  professional 
life,  I  have  never  elsewhere  witnessed  so  much 
suffering,  or  suppuration  in  such  profusion.  From 
each  limb,  at  least  three  or  four  pints  of  matter 
were  discharged  daily.  Had  amputation  at  the  hip 
been  performed  at  first,  some  of  these  patients 
might  possibly  have  been  saved  ;  at  all  events,  I 
am  certain  that  it  was  their  only  chance. 

Larrey  deems  the  operation  proper,  where  the 
thigh  has  been  shot  off  high  up,  or  where  the 
femur  and  soft  parts  near  the  hip  have  been  broken, 
and  extensively  lacerated  by  a  cannon-ball  or  pieces 
of  shell.    Here  the  operation  (though  perhaps  the 
only  chance)  must  almost  always  fail,  because,  as 
Professor  Thomson  observes,  these  injuries  occasion 
a  shock  to  the  constitution,  of  which  the  patient 
mostly  sinks  either  immediately,  or  in  a  few  hours. 
{Ohs.  made  in  the  Mil.  Hosp.  in  Belgium,  p.  274.) 
The  truth  of  this  observation  I  saw  exemplified  at 
Merxhem,  near  Antwerp,  at  the  bombardment  of 
the  French  fleet  in  that  port  ;  a  shell  burst  between 
the  thighs  of  one  of  the  guards  ;  tore  and  lacerated 
two-thirds  of  the  thickness  of  the  upper  part  of  the 
right  thigh  ;   broke  the  ascending  ramus  of  the 
ischium  ;  lacerated  the  perineum  and  scrotum  ;  and 
fractured  the  higher  part  of  the  femur.    There'  was 
no  hemorrhage  of  consequence  ;  but  the  exposed 
lacerated  surface  of  the  soft  parts  was  immense, 
and  the  unfortunate  soldier,  who  lay  with  his  hairs 
standing  erect,  and  bereft  of  his  intellectual  faculties 
sunk  in  the  course  of  a  quarter  of  an  hour  into  a 
state  of  insensibility,  and  was  quite  dead  in  twenty 
minutes.    However,  there  are  numerous  cases,  in 
which  the  patients,  after  dreadful  injuries  of  the 
upper  part  of  the  thigh,  are  less  depressed  and 
overcome,  and  live  several  weeks;  facts  clearly 
provmg,  that  the  operation  ought  to  be  attempted 
Many  instances  of  this  kind  are  related  bv  Mr' 
Guthrie.  (On  Gunshot  Woumls,^.  134,  &c  )  fMr' 
Guthrie  thinks  «  It  may  be  laid  down  as  a  prin- 
ciple, in  all  cases  of  accident,  whether  from  shot, 
shell,  or  railway  carriages,  that  no  man  should 
suff-er  amputation  at  the  hip-joint  when  the  thigh- 
bone is  entire.    It  should  never  be  done  in  cases 
of  injury  where  the  bone  can  be  sawn  immediately 
below  the  trochmitor  major,  and  suflicient  flans 
can  be  preserved  to  close  the  wound  thus  made 
An  injury  warranting  this  operation  should  extend 
to  the  neck  or  head  of  the  bone,  and  it  may  be 
possible  even  then  to  avoid  it  by  removinir  the 
broken  parts,"  {Lance/,  vol.  i.  1852,  p.  555.)J  Bad 
and  incurable  disease  of  the  upper  part  of  the  femur 
(not  the  scrofulous  hip,  nor  any  other  example  in 
I  t 
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which  the  pelvis  is  affected)  may  also  require  the 
performance  of  amputation  at  the  hip-joint,  as  was 
recentlj'  illustrated  in  the  practice  of  Mr.  Syme, 
and  in  tliat  of  Sir  Astley  Cooper.  The  case  in 
which  Mr.  Carmichael  amputated  at  the  hip  was 
what  is  termed  an  osteo-sarcoma :  the  patient,  a 
gii'l,  nineteen  years  of  age,  died  on  the  fifth  day. 
(See  Trans,  of  the  Kinr/'s  and  Queen  s  College  of 
Phi/sicians,  freland,  vol.  ii.  p.  357,  &c.;  and  vol.  iii. 
p.  1 58.)  Dr.  Mott's  case  was  one  of  fracture  of 
the  upper  part  of  the  femur,  ending  in  disease  of 
the  bone  and  extensive  abscesses.  The  disease  for 
which  Delpech  operated  was  necrosis  of  the  thigh 
bone.  The  propriety  of  the  operation  in  desperate 
cases  is  now  perfectly  established. 

Thus,  as  M.  Velpeau  observes,  a  comminuted 
fracture,  an  osteo-sarcoma,  a  spina  ventosa,  any 
incurable  disease  of  the  femur  extending  above  its 
shaft,  gangrene,  in  short,  any  disease  reaching  to 
the  vicinity  of  the  hip,  and  so  serious  as  to  require 
the  removal  of  the  limb,  are  cases  for  amputation 
at  this  joint,  provided  the  acetabulum  and  bones  of 
the  pelvis  be  unaft'ected.  It  is  indispensable  for 
gunshot  wounds  of  the  upper  third  of  the  thigh 
combined  with  fracture.  (See  A^owu.  Elem.  de  Med. 
Opei:  t.  i.  p.  516.)  It  was  performed  by  Mr. 
Mayo  for  a  neuralgic  affection  of  a  thigh  stump. 

[Several  of  the  more  recent  operations  have  been 
for  malignant  disease  of  the  femur,  and  the  question 
has  arisen  whether  in  all  such  cases  it  would  not 
be  better  to  amputate  at  the  hip  than  in  the  con- 
tinuity of  the  bone  already  diseased.  That  the 
disease  does  return  rapidly  in  the  slump  when  the 
amputation  is  performed  in  the  continuity  of  the 
bone  is  unfortunately  too  well  ascertained.  Three 
cases  of  this  kind  occurring  to  Messrs.  C.  Guthrie, 
Lloyd,  and  Prescott  Hewett,  are  recorded  in  the 
Lancet  for  1850  and  1851,  and  in  all  these  cases 
the  surgeons  are  stated  to  have  expressed  their 
regret  at  not  having  amputated  at  the  next  joint 
above  the  disease.  But,  as  it  is  observed  in  that 
journal,  it  is  doubtful  whether  there  is  a  sufficient 
guarantee  against  recurrence  in  taking  off  the  limb 
at  the  hip-joint,  to  justify  the  immediate  risk  of 
life  incurred  by  this  hazardous  operation.  (See 
Lancet,  vol.  i.  1863,  p.  406.)] 


[Statistics  ov  Asiputations.] 
[It  is  to  be  regretted  that  all  our  large  public 
institutions  do  not  fm-nish  regular  returns  of  the 
results  of  their  principal  operations.  Sucii  returns, 
showing  not  only  the  mortality,  but  the  causes  of 
death,  and  the  period  after  the  operation  at  which 
it  takes  place,  would  be  of  the  greatest  possible 
value  in  determining  many  questions  relating  to  the 
subject  of  amputation. 

In  the  absence  of  such  sources  of  information, 
the  following  tables  have  been  compiled  from  the 
principal  statistical  returns  which  have  been  pub- 
lished of  late  years.  They  produce,  it  will  be 
seen,  an  aggregate  of  5242  cases.  Being  derived 
from  various  sources,  military  and  civil,  from 
liospitals,  both  provincial  and  metropolitan,  in 
this  country,  France,  and  America,  and  the  cases 
having  been  subjected,  therefore,  to  every  variety 
of  external  influences,  they  may  be  supposed  to 
afford  a  tolerably  correct  idea  of  the  mortality  after 
these  operations.  _ 

The  following  are  the  authontios  whose  re- 
searches have  been  made  available  for  this  pur- 
pose. 


B.  Phillips. — 640  cases  of  amputations  of  all 
kinds  occurring  in  the  previous  four  j'ears  in  Great 
Britain,  France,  Germany,  and  America.  {^London 
Med.  Gaz.  1838,  vol.  xxii.  p.  467.) 

Dr.  J.  A.  Lawrie. — On  the  results  of  amputation. 
276  cases  in  the  Glasgow  Infirmary  from  17.04 
to  1838.  {London  Med.  GW.Dec.  1840,  vol.  xxvii. 
p.  394.) 

Steele.  — Amputations  in  the  Glasgow  Infirmary 
from  1839  to  18-18  —  284  cases.  {Ed.  Med.  and 
Siivfj.  Journal,  1849,  vol.  Ixxii.  p.  282.) 

Statistical  Reports  of  Operations  in  the  London 
Hospitals,  by  the  Medical  Society  of  Observation, 
from  1837  to  1842—186  cases.  {MS.  in  Libianj 
of  Med.  Chir.Soc.) 

J,  Erichsen.  —  140  amputations  occurring  in 
University  College  Hospital.  {Science  and  Art  of 
Surgery,  p.  60.) 

J.  F.  South.— 54  amputations  performed  by  Inm 
in  St.  Thomas's  Hospital  between  1835  and  1840. 
{Translation  of  C/iclius,  vol.  ii.  p.  905.) 

Edw.  Parker. — Statistical  Account  of  Amputa- 
tions in  the  Liverpool  Northern  Hospital,  from 
March,  1834  to  March,  1841  —  73  cases.  {Land. 
Med.  Ga~.  vol.  28,  1841,  p.  269.) 

J.  H.  James.— On  the  Causes  of  Mortality  after 
Amputation.  300  cases  in  the  Devon  and  Exeter 
Hospital  from  1816  to  1849.  {Transactions  of  the 
Provincial  Med.  and  Surg.  Association,  vol.  xvii. 

1850.)  , 

Samuel  Fenwick.— Operations  in  the  Newcastle 
Infirmary  from  1823  to  1843  —  225  cases.  {Ed. 
Monthly  Journal  of  Med.  Science,  1848.) 

E.  L.  Hussey. — Analysis  of  cases  of  Amputation 
of  the  Limbs  in  the  Radcliffe  Infirmary,  Oxford 
—  180  cases.  {Med.  Chir.  Trans,  vol.  31,  p.  221, 
1856.) 

Dr.  G.  W.  Norris.  —  Statistical  Account  ot 
Amputations  in  the  Pennsylvania  Hospital,  froni 
1830  to  1850—200  cases.  {American  Journ.  of 
Med.  Science  for  Aug.  1838,  May,  1840,  and 

July,  1854.)  .  A 

Dr.  Geo.  Hay  ward.— Statistics  of  the  Amputa- 
tions at  the  Massachusett's  General  Hospital,  fiom 
1822  to  1850—14  6  cases.  {American  Journ.  of 
Med.  Science  for  May,  1840  and  Jan.  1851.) 

Henry  Buel. — Amputations  in  the  New  1  ork 
Hospital  during  nine  years,  from  1839  to  1848  — 
91  cases.  (Amer.  Journ.  of  Med.  Science,  vol.  xvi. 

1848,  p.  33.) 

Dr  Stephen  Smith.- Statistics  of  Amputation 
at  the  shoulder-joint- 39  cases.  {New  York 
Journ.  of  Med.  Jan.  1853)  ;  and  of  Amputation 
at  the  hip-joint— 98  cases.  (Same  Journal,  Sept. 
1862.) 

Dr  Maikoe.— On  Amputation  at  the  knee-joint 
—46  cases.    New  York  Journ.  of  Med.  Jan.  18.^6, 

^'  Malgaigne.-  Amputations  in  the  Parisian  Hospi- 
tals during  ten  years,  from  1836  to  IS'f-f  / 
cases.  {Erichsen  s  Snrgcrg,  p.  OO,  and  London  Mui. 
6V(~-.  Sept.  15,  1848.)  ^ 

CviiXm^.-- [Commentaries  on  the  Surgery  of  the 
War  from  1808  to  1815.    Ed.  5,  1853,  pp.  150- 

^^11  KM. -{Medical  History  of  the  Spanhh 
Le.,ion.    London,  1838.)    123  cases. 

Crimea. -500  cases,  occurring  in    he    a  er 

half  of  the  late  war,  f"™^'-'^ 'orennd^^^^ 
by  the  kindness  of  Mr.  G.  E.  Blcnkins,  Oienartier 

Guards. 


AMPUTATION. 

SUitislkxil  Table,  showing  the  Mortality  after- 
A  Hipututions  of  all  kinds 
{exclusive  of  fingers  and  Iocs.) 
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Number 

Mortality 

of  Cases. 

Fatal. 

per  Cent. 

Phillips  . 

.      640  . 

.    150  , 

.  23-43 

Lawrie 

.      276  . 

.    100  . 

.  36-3 

Steele  .  . 

.      284  . 

.    122  . 

.  42-!)5 

Loudon  Hospls.  106  . 

69  , 

.  37-09 

17,.- 

140  . 

.      32  . 

.  23 

South  .  . 

54  . 

.      13  . 

.    24  07 

Parker  . 

73  . 

.     20  . 

.  27-39 

James  .  . 

.      300  . 

.      43  . 

.    14  33 

0-25 

.      54  . 

.  24 

ITussey  . 

.      180  . 

.      23  . 

.  12-77 

Noiris 

.     200  . 

.     49  . 

.  24-50 

Hay  ward 

146  . 

32  . 

.  21-91 

Buel    .  . 

91  . 

Malgaigne 

.     519  . 

.    201  . 

.  54 

Guthrie  . 

.    1305  . 

.    470  . 

.  36-01 

Alcock 

.     123  . 

.     58  . 

.  47-15 

Crimea 

.     500  . 

.    202  . 

.  40-4 

Total 

.    5242  . 

.1744  . 

.  33-25 

In  the  following  table  the  amputations  per- 
formed for  injury  are  distinguished  from  those  per- 
formed for  disease,  in  order  that  a  comparison  may 
be  made  between  the  two  classes  of  cases. 


Lawrie 
Steele 
Lond.  Hospls. 
Erich  sen . 
South .  . 
Parker  . 
James 
Fenwick . 
Hussey  . 
Norris 
liayward 
Buel  .  . 
Malgaigue 
Guthrie  . 
Alcock  . 
Crimea  . 

Total 


Injury. 


Disease. 


Number 
of  Cases. 

Fatal. 

Mortality 
per  Cent. 

Number 
of  Cases. 

Fatal. 

Mortality 
per  Cent. 

123 

65 

52-84 

153 

35 

■2-2-87 

235 

99 

44 

59 

23 

38-98 

77 

33 

42-Hl 

109 

36 

33  02 

45 

14 

3I-J  1 

95 

18 

10-94 

24 

9 

37-5 

30 

4 

13-33 

49 

14 

28-57 

24 

6 

25 

94 

25 

26-59 

206 

18 

8-73 

81 

26 

32-09 

144 

28 

19-44 

56 

10 

17-85 

124 

13 

10-48 

156 

44 

28-2 

44 

5 

11-34 

59 

22 

37-2f 

87 

10 

11-49 

6-2 

19 

30-64 

29 

6 

20-67 

164 

107 

65-24 

335 

174 

49-01 

1305 

470 

36-01 

123 

58 

47-U 

600 

202 

40-4 

3143 

1217 

30 -71 

1439 

376 

26-12 

In  the  next  table  a  further  subdivision  is  made 
of  the  amputations  for  injury  into  primary  and 
secondary,  in  order  that  the  results  at  the  two 
periods  may  be  compared. 


A  mputations  for  Injuri/. 


Primary. 

Secondary. 

rti  to 

umb 

-« 
a 

rtali 
Cen 

%  " 
lo 

« 

rtali 
Cen 

1^  o 

(4 

«  p. 

o 

o  in 
S  o. 

Lawrie   .  . 

77 
/  / 

39 

oU  05 

46 

26 

56-52 

Steele 

1  n 

62 

36-68 

56 

37 

66  07 

Erichseii .  . 

6 

26  08 

22 

8 

36-36 

South .    .  . 

21 

8 

30-09 

3 

1 

33-33 

Parker    .  . 

40 

8 

20 

■  9 

6 

66-66 

James 

68 

18 

26-47 

26 

7 

26-92 

Fenwick .  . 

71 

23 

32-39 

10 

3 

30 

Hussey  .  . 

50 

J) 

18 

6 

1 

16-66 

Norris    .  . 

115 

28 

24-34 

41 

16 

39-02 

Hayward 

34 

13 

38-23 

25 

9 

36 

Buel  ,    .  . 

36 

10 

27-77 

26 

8 

30-76 

Guthrie  .  . 

456 

77 

16-38 

849 

393 

46-27 

Alcock    .  . 

82 

43 

52-43 

41 

15 

36-58 

Crimea   .  . 

441 

166 

37-64 

59 

36 

61-01 

Total  . 

1683 

510 

30-3 

1219 

566| 

46-43 

By  separating  the  cases  occurring  in  military 
from  those  occurring  in  civil  practice,  the  following 
results  are  obtained.  ° 


Military 
Civil 


Number  of 

Cases. 
.    1928  . 
1215 


Fatal. 
730 
487 


Mortality 
per  Cent. 
37-86 
40-08 


979  . 

.    286  . 

.  29-21 

775  . 

.    247  . 

.  31-87 

949  . 

.    444  . 

.  46-78 

270  . 

.    122  . 

.  4510 

V./1V11     .    .    ji^j.o    .  .  .  ,    40  08 

Subdividing  these  into  primary  and  secondary 
we  have — 

Primary : 

Military 

Civil 
Secondary  : 

Military 

Civil  . 

Particular  Amputations. 

Ampuialions  of  the  Forearm. 

Number  Mortality 
per  Cent. 
0 

13-95 
23-8 
0 
0 

33-33 
303 
26-66 
3-57 
5 

1818 
23-07 
20 

15 -.38 
28-57 
5-08 


10-8J 

iiig  those  for  injury  from  those  for 


Lawrie    .  . 

of  Cases. 

Fatal. 

22 

.  0 

Steele     .  . 

.*    43  .' 

6 

Lond.  Hospls. 

.    21  . 

.  5 

Erichsen  .  . 

.    15  . 

0 

South  .    .  . 

.     5  . 

0 

Parker    .  . 

9 

.  3 

James     .  . 

.    33  . 

.  1 

Fenwick  .  . 

.    15  . 

.  4 

Hussey    .  . 

.    28  . 

1 

Norris 

.  40 

.  2 

Haj'ward 

.11  . 

2 

Buel  .    .  . 

.13  . 

3 

Malgaigne  . 

■    10  . 

.  2 

Guthrie  .  . 

.    39  . 

6 
2 

Alcock    .  . 

.      7  . 

Crimea    .  . 

.    59  , 

.  3 

Total  . 

370  . 

.  40 

Distinguish 
disease : — 

Injury  . 
Disease  . 


292 
70 


30 
10 


J  0-27 
12  02 


122 


AMPUTATION. 


Subdividing  those  for  injury  into  primary  and 
secondary ; — 

Primary  ...  232  .  .  16  .  .  6-89 
Secondary    .    .    47     ..    10    ..  21-27 

Separating  the  military  from  the  civil  cases  : — 

Primary  : — 
Military  . 
Civil  .  . 

Secondary : — 
Military  . 
Civil  .  . 


,    79  . 

.     4  . 

.  5-06 

.  153  . 

.    12  . 

.  7-84 

.    26  . 

.     7  . 

.  26-92 

.    21  . 

.     3  . 

.  14-28 

Lawrie  . 
Steele .  . 
Lond.  Hospl 
Erichsen  . 
South  .  . 
Parker  . 
James 
Fenwick  . 
Hussey  . 
Norris 
Hayward 
Buel  .  . 
Malgaigne 
Guthrie,  1815 
Alcock  . 
Crimea  . 

Total 


AmpiUations  of  (lie  Arm, 

Number 
of  Cases. 
.    53  . 


74 
27 
19 
6 
7 

38 
35 
23 
31 
11 
11 
90 
72 
29 
102 

628 


Fatal. 
21 
29 
7 
5 
0 
2 
5 
5 
3 
5 
1 
0 
41 
17 
12 
25 

178 


Mortality 
per  Cent. 

.  39-62 

.  39-18 

.  25-92 

.  -26-31 
.  0 

.  28-57 

.  13-15 

.  14-28 

.  13-04 

.  16-12 
.  9-09 
.  0 

.  45-55 

.  23-61 

.  41-37 

.  24-5 


28-34 


Distinguishing  those  for  injury  from  those  for 
disease :  — 


Injury 
Disease 


463 
165 


134 
44 


28-94 
26-66 


Subdividing  those  for  injury  into  primary  and 
secondary : — 

Primary  . 
Secondary 


Primary : — ■ 
Military  . 
Civil  ,  . 

Secondary  ; — 
Military  . 
Civil  .  . 


Amputations  at  the  Shoulder- Joint. 


.336    .  . 

94 

.  .  27-97 

.114    .  . 

37 

,  .  32-45 

military  from 

the  civil  cases  : — 

.137    .  . 

36 

.  .  26-27 

.199    .  . 

58 

.  .  29-14 

.    66    .  . 

18 

.  .  27-27 

.    48    .  . 

19 

.  .  39-68 

Distinguishing  those  for  injury  from  those  for 
disease  : — 

Injury    ...  113    ,  .      46    .  .  40-7 
Disease    .    .    .    18    .  .       5    .  .  27-77 

Subdividing  those  for  injury  into  primary  and 
secondary : — 

Primary  .  ,  .  73  .  .  25  .  .  34-24 
Secondary    .    .    26    .  .      15    .  .  57-69 

Separating  the  military  from  the  civil  cases : — 

Primary : — 
Military  .  . 
Civil  .    .  . 

Secondary: — 
Military  .  . 
Civil  .    .  . 


Lawrie  .  . 
Lond.  Hospls. 
James  .  . 
Fenwick  .  . 
Hussey  .  . 
Smith  .  . 
Malgaigne  . 
Guthrie,  1815 
Alcock  .  • 
Crimea   .  • 

Total  . 


Number 
of  Cases. 

6 

3 

3 

5 

1 
39 

7 
18 
10 
39 

131 


Fatal. 

3  . 

3  . 

0  . 
2  . 

1  . 
14  . 

7  . 

7  . 

1  , 

13  , 

51  . 


Mortality 
per  Cent. 

50 
100 
0 

40 
100 

.^5-8.9 
100 

3888 

10 

33-33 


48  . 

.     10  . 

.  20-83 

25  . 

.     IS  . 

.  60 

19  . 

.     11  . 

.  57-89 

7  . 

4  . 

.  37-14 

Amputations  of  the  Leg. 


Number 

Mortality 

of  Cases. 

Fatal. 

per  Cent. 

Lawrie    .  . 

.    62    .  . 

30  . 

.  48-38 

Steele .    .  . 

.    95    .  . 

44  . 

.  4631 

Lond,  Hospls. 

.    65    .  : 

28  . 

.  43-07 

Erichsen  .  . 

.    53    .  . 

9  . 

.  16-98 

South .    .  . 

.    14    .  . 

3  . 

.  21-42 

Parker    .  . 

.   37   .  . 

11  . 

.  29-72 

James     .  . 

.    80    ,  . 

13  . 

.  16-25 

Fenwick .  . 

.112    .  . 

29  . 

.  25-89 

Hussey  .  . 

.    50    .  . 

1  . 

.  2 

Norris    .  . 

.    71    .  . 

29  . 

.  40-84 

Hayward 

.    54    .  . 

10  . 

.  18-51 

Buel  .    .  . 

.    24    .  . 

7  . 

.  29-16 

Malgaigne  . 

.191    .  . 

105  . 

.  54-97 

Guthrie  .  . 

.    93    .  . 

23  . 

.  24-73 

Alcock    .  . 

.    18    .  . 

6  . 

.  33-33 

Crimea    .  . 

.101    .  . 

36  . 

.  35-64 

Total  . 

1120    .  , 

384  . 

.  34-28 

Distinguishing  those  for  injury  from  those  for 
disease : — 


38-93 


Injury 
Disease 


649 
471 


257 
127 


39-59 
26-96 


Subdividing  those  for  injury  into  primary  and 
secondary : — 

Primary  .    .    .447  .  .    172    ...  38-47 

Secondary   .    .  175  ,  .     73    .  .  41-71 

Separating  the  military  from  the  civil  cases  :— 

Primary : — 
Military  . 
Civil  .'  . 


.  141  . 

.     41  . 

.  29-14 

.  306  . 

.    131  . 

.  42-81 

.    71  . 

.     24  . 

.  33-80 

.  104  . 

.     49  . 

.  47-11 

Secondary : — 
Military  . 
Civil  .  . 

Amputations  at  the  Knec-Joint. 
The  cases  collected  by  Drs.  Stephen  Smith  and 
Markoo  are  forty-six  in  number.  To  these  may 
now  be  added  seven  cases  occurring  in  the  Crnnea, 
and  seven  others  by  Messrs.  Syrae  (2),  Potter, 
Jones,  Markoe,  Lane,  and  Hussey.  Only  two  ol 
these  latter,  and  three  out  of  the  seven  Crimean 
cases  were  true  disarticulations  of  the  knee ;  m  tne 
remainder  the  articular  end  of  the  femur  was 
removed. 


AMPUTATION. 


Number 

Mortality 

of  Cases. 

Fatal. 

per  Cent. 

Markoe  .  . 

.    46    .  . 

17  . 

.  37 

Crimea    .  . 

.     7    .  . 

4  . 

.  57-14 

Other  cases 

.     7    .  . 

0  . 

.  0 

Total  . 

.    60    .  . 

21  . 

.  35 

Mr.  Fergiisson's  cases  are 

not  included,  their 

imber  not  having  been  stated. 

A  mputations  of  the  Thigh. 

Number 

Mortality 

of  Cases. 

ratal. 

per  Cent. 

Lawrie    .  . 

.  128    .  . 

46  . 

.  35-98 

Steele     .  . 

.    72    .  . 

43  . 

.  59-72 

Lond.  Hospls. 

.    70    .  , 

26  . 

.  37-14 

Erichsen  .  . 

.    53    .  . 

18  . 

.  33-96 

South      .  . 

.    28    .  . 

10  . 

.  35-71 

Parker    .  . 

.    20    .  . 

4  . 

.  20 

James     .  . 

.146    .  . 

24  . 

.  16-43 

Fen  wick  .  . 

.    58    .  . 

14  . 

.  24-13 

Hussey  . 

.    78    .  . 

17  . 

.  21-79 

Norris    .  . 

.    33    .  . 

8  . 

.  24-24 

Hay  ward 

.    70    .  . 

19  . 

.  27-14 

Buel  .    .  . 

.    34    .  . 

10  . 

.  29-41 

Malgaigne  . 

.199    .  . 

126  . 

.  63-31 

Guthrie  .  . 

.148    .  . 

62  . 

.  41-89 

Alcock    .  . 

.    45    .  . 

28  . 

.  62-22 

Crimea    .  . 

.164    .  . 

105  . 

.  64-01 

Total  . 

1346 

560 

41-60 

Distinguishing  those  for  injury  from  those  for 
disease,  we  have  :  — 

Injury    .    .    .641    .  .    363    .  .  57-41 

Disease   .    .    ,705    ,  ,    192    .  .  27-23 
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Subdividing  those  for  injury  into  primary  and 
secondary :  — 

Primary  .  .  .383  .  .  233  .  .  60-83 
Secondary   .    .  235    .  .    124    .  .  ,52-76 

Separating  the  military  from  the  civil  cases  :  — 
Primary :  — 

Military  .    .    .  219    .  .    122    .  .  55-7 
Civil  ....  164  Ill    .  .  67-68 

Secondarj' :  

Military ...  138    .  .     73    .  .  52-9 
Civil  ....    97    .  .     51    .  ,  52-57 

Amputations  at  the  Hip-Joitit. 

If,  to  the  cases  given  in  Dr.  Stephen  Smith's 
tables  in  the  Neio  York  Journal  of  Medicine,  1 852, 
(see  ayite,  p.  118)  be  added  those  which  have  been 
since  recorded,  and  which  have  been  alluded  to  in 
this  article,  the  total  number  will  be  found  to 
amount  to  139,  with  the  followmg  result:  — 

Number  Mortality 
of  Cases.  Fatal.  per  Cent. 

139    .    .    .    91    .    .    .  65-46 

The  cause  of  operation  is  not  ascertainable  in  all 
these  cases,  but  in  10-2,  where  it  has  been  recorded, 
we  find  62  were  for  injury  and  40  fur  disease:  — 

Number  Mortality 
of  Cases.      Fatal.       per  Cent. 

Injury .  .  .  .  62  .  .  47  .  .  75-8 
Disease     .    .    .    40    .  ,    21    .  .  52-5 


SUMMARY. 


Total  Number. 

Injury. 

Disease. 

Primary. 

Secondary. 

.0  CO 

>.  J 
•3  a 

.a  0. 

OJ  OJ 
.2  CO 

%Q 

3 

03 

•ti  a 

3S 

a  03 

|o 

"3 

SS. 

Si 

^  m 
C  C3 

1" 

g;'S 

a 

So 
S  p. 

1  s 

§:3 

z  "0 

~  a 

Forearm 
Arm 
Shoulder 
Leg .  . 
Knee. 
Thigh  , 
Hip.  . 

370 
628 
131 

1120 
60 

1346 
139 

40 
178 

51 
.384 

21 
560 

91 

10-81 
28-34 
38-93 
34-28 
35 

41-60 
65-46 

292 
463 
113 
649 

641 
62 

30 
134 

46 
257 

368 
47 

10-27 
28-94 
40-7 
39-59 

57-41 
75-8 

78 
165 

18 
471 

705 
40 

10 
44 
5 

127 

192 
21 

12-82 

26-  66 

27-  77 

26-  96 

27-  23 

232 
336 
73 
447 

383 

16 
94 
25 
172 

233 

6-89 
27-97 
34-24 
38-47 

60-83 

47 
114 

26 
175 

235 

10 
37 
15 
73 

124 

21-27 
32-45 
57-69 
41-71 

52-76 

Summary  of  the  Operations  for  Injury. 


To-rAL  Number. 

PlUMAIlY. 

Secondary. 

Forearm 

/Military  . 
I  Civil     .  . 

105 
174 

11 

15 

10-47 
8-62 

79 
153 

4 
12 

5-06 
7-84 

26 
21 

7 
3 

26-92 
14-28 

Ai-m    .  . 

r  Military  . 
1  Civil    ,  . 

203 
247 

54 
77 

26-65 
31-17 

1.37 
199 

36 
58 

26-27 
29-14 

66 
48 

18 
19 

27-27 
39-58 

Shoulder 
Leg 

f  Military  . 
tCivIl    .  . 

("Military  . 
tCivil    .  . 

67 
32 

211 
410 

21 
19 

65 
IfiO 

31-83 
59-37 

30-80 
43-90 

48 
25 

141 
.■506 

10 
15 

41 
131 

20-83 
GO 

29-14 
42-81 

19 
7 

71 
104 

11 

4 

24 
49 

57-89 
57-14 

33-80 
47-11 

Thigh  . 

r  Military  . 
t  Civil    .  . 

357 
261 

195 
162 

54-62 
62-06 

219 
164 

122 
111 

55-7 
67-68 

138 
97 

73 
51 

,52-9 
52-57 

124 


AMPUTATION. 


On  examining  these  statistics,  the  first  striking 
fact  is,  that  although  the  per  centnge  varies  greatly 
ill  different  hospitals  and  in  dill'erent  localities, 
the  mortality  after  all  amputations,  calculated 
from  a  total  of  more  than  5000  cases,  is  as  high  as 
33""25  per  cent.,  or  one  in  every  three  of  the 
patients  submitted  to  the  operation.  So  fatal  a 
result  was  scarcely  suspected,  till  Mr.  Benjamin 
Phillips  drew  the  attention  of  the  profession  to 
the  subject  in  183fJ. 

The  next  fact  clearly  established,  is  the  greater 
mortality  after  amputations  performed  for  injury 
than  after  those  performed  for  disease.    This,  also, 
would  not  at  iirst  sight  appear  probable  ;  the 
operations  for  injury  being  for  the  most  part  done 
on  robust,  healthy  individ\ials,  and   those  for 
disease  on  persons  debilitated  by  long  continued 
pain  and  suppuration.    The  difference  appears  to 
depend  in  a  great  measure  on  the  shock  which  the 
injury  has  iullicted  on  the  system,  since  the  deaths 
which  take  place  during  the  first  three  days  after 
the  operation  are  much  more  numerous  in  the  am- 
putations for  injury  than  in  those  for  disease.  But 
in  addition  to  this  cause,  it  has  been  found  that 
the  mortality  fi'om  secondary  morbid  processes, 
such  as  iiiflammation  of  internal  organs,  erysipelas, 
phlebitis,  pyfemia,  &c.,  is  also  greater  in  the  one 
class  than  in  the  other.    The  occuirence  of  phle- 
bitis was  found,  by  Mr.  James,  in  the  Devon  and 
Exeter  Hospital,  to  be  confined  almost  entirely 
to  the  primary  amputations  for  injury.    The  oc- 
currence of  erysipelatous  inflammations  and  of 
pyeemia  will,  no  doubt,  always  vary  greatly  in 
different  institutions  ;  it  will  be  less  frequent  in 
hospitals  situated  in  the  agricultural  districts  than 
in  the  more  crowded  institutions  and  vitiated  at- 
mosphere of  a  manufacturing  town.    Mr.  James 
thinks  that  the  nature  of  the  injury  will  have  a 
material  influence  on  the  result,  and  that  those 
cases  will  be  most  fatal  which  involve  the  greatest 
degree  of  crush  or  laceration,  and  this  more  es- 
pecially in  the  lower  extremities,  partly  from  the 
larger  mass  disorganised,  partly  from  the  greater 
inability  of  the  system  to  repair  the  injmy,  the 
impression  produced  by  which  does  not  pass  away 
even  when  the  injured  part  is  completely  re- 
moved.   (See  Trans.  o/Prov.  Med.  ^ss.  vol.  xvn. 
luoO,  p.  8J.)    The  same  author  has  pointed  out 
that  the  mortality  varies  also  in  the  operations  for 
disease,  being  least  in  the  chronic  diseases  of  bones 
and  joints,  greatest  in  cases  of  old  ulcers,  in  acute 
gangrene,  and  acute  suppurative  inflammations. 
(Op.  cit.  vol.  xviii.  1851,  p.  332.)  Exhaustion 
and  hectic,  and  the  supervention  of  tubercular 
disease  at  a  later  period  are,  perhaps,  the  most 
frequent  causes  of  death  after  amputations 
disease  ;  but  these  have  but  little  share  in 
mortality  after  amputations  for  injury. 

The  next  point  is  the  comparison  between 
primary  and  secondary  operations  for  injury, 
the  table  which  has  been  given,  the  advantage  will 
be  seen  to  be  in  favour  of  the  former,  to  the 
amount  of  I G  per  cent. — the  mortality  being  30 
per  cent,  in  primary  and  46  per  cent,  in  secondary 
operations.  This  disproportion  is,  doubtless,  partly 
owing  to  the  circumstance  that  the  intermediary 
or  compulsory  operations  are  in  most  instances 
recorded  with  the  secondary,  and  the  apparent 
mortality  of  these  latter  is  thereby  very  considerably 
increased.  If  this  source  of  fallacy  were  removed, 
there  is  reason  to  believe  that  in  civil  practice 
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operations  performed  when  the  true  secondary 
period  has  arrived  (that  is,  when  the  inflammatory 
syratoms  have  subsided,  and  the  suppurative  stage 
is  fully  established,)  are  but  little,  if  at  all,  more 
fatal  than  primary.  Secondary  amputations  are 
seldom  fatal  from  shock,  and  they  are  therefore 
found  to  be  most  successful,  as  compared  with 
primarj',  in  the  larger  portions  of  the  limbs,  where 
tlie  effects  of  the  shock  are  found  to  operate  most 
prejudicially  in  primary  operations.  In  amputa- 
tions of  the  thigh,  it  will  be  seen  that  the  pro- 
portion of  mortality  is  reversed,  and  is  considerably 
in  favour  of  secondary  instead  of  primary  opera- 
ation.  This  remark  applies  to  the  military  as  well 
as  to  the  civil  cases. 

The  success  of  secondary  amputation,  however, 
should  not  be  considered  as  an  argument  in  favour 
of  delayed  operation  ;  since,  as  has  been  before 
explained,  many  will  die  before  the  favourable 
period  arrives,  and  many  others  will  undergo  am- 
putation as  a  matter  of  necessity  in  the  inter- 
mediary period,  and  under  the  most  unfavourable 
circumstances.  The  table,  therefore,  although  it 
may  exaggerate  the  mortality  after  secondary  am- 
putations properly  so  called,  most  probably  does  not 
at  all  exaggerate  the  advanlayc  to  be  gained  from 
immediate  operation  in  all  cases  where  there  is 
no  hope  for  tlie  ultimate  preservation  of  the  limb. 

Primary  amputations,  it  will  be  observed,  have 
been  more  successful  in  military  than  in  civil 
practice  :  while  oir  the  other  hand,  civil  surgeons 
have  succeeded  somewhat  better  than  military  with 
their  secondary  operations.  Some  reasons  for  the 
greater  success  of  primary  amputation  in  militarj'- 
surgery  have  already  been  given  (cinle  p.  49) ;  but 
another  has  been  suggested  by  Mr.  James,  in  the 
fact  that  a  large  number  of  the  military  operations 
are  performed  for  "  compound  fractures  from  mus- 
ketry, ia  which  the  injury  is  by  no  means  equal  in 
extent,  and  consequently  in  degree  of  shock  to 
that  which  occurs  in  those  accidents  which  in 
civil  practice  are  more  generally  submitted  to  am- 
putation." On  the  other  hand,  the  resources  at 
the  command  of  the  military  surgeon  are  often  in- 
sufficient for  the  satisfactory  treatment  of  compound 
fractures,  and  therefore  when  the  secondary  period 
arrives,  the  patients  are  in  a  less  favourable  con- 
dition for  operation  than  those  which  have  been 
treated  in  a  civil  hospital. 

The  mortality  increases  in  a  nearly  direct  ratio 
with  the  bidk  of  the  part  removed— rising  from 
10  per  cent,  in  the  fore-arm  to  41  per  cent,  in  the 
thigh,  and  65  per  cent,  at  the  hip-joint.  It  is  to 
be  regretted  that  suflicient  data  do  not  exist  for 
estimating  the  mortality  in  the  upper  as  compared 
with  the  lower  third  of  the  thigh,  and  of  the 
upper  with  the  lower  third  of  the  leg.  Another 
circumstance  deserving  of  attention  is,  that  the 
disproportion  in  the  mortality  of  amputations  for 
iniury  and  those  for  disease  is  greater  according  to 
the  size  of  the  part  removed.  The  advantage  on 
the  side  of  disease  is  as  much  as  30  per  cent,  m 
the  thigh  ;  but  is  not  more  thmi  2  per  cent,  m 
the  arm  ;  while  in  the  fore-arm  the  proportion  is 
reversed,  and  the  advantage  is  slightly  on  the  side 
of  amputations  for  injury.  By  making  a  similai 
comparison  of  primary  with  secondary  operations 
at  different  levels,  it  will  be  seen  that  the  ad- 
vantage is  greatly  on  the  side  of  P""''"'^' "  "f "f"" 
tion,  in  the  case  of  the  fore-arm  and  a^'/'f ' 
difference  becomes  less  striking  m  the  loR,  ana 
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tlirtt  tlio  proportion  is  reversed  in  the  tliigli,  in 
wliich  sitiiiitioii  secondary  amputation  lias  the  ad- 
vantage. In  this  respect  secondary  amputation  lias 
some  analogy  with  amputation  fordisease,  i.e.  it  is 
more  successful,  as  compared  with  primary,  in  pro- 
portion to  the  size  of  the  part  removed. 

Space  will  not  permit  of  a  more  lengthened  com- 
ment on  the  figures  which  have  been  given  ;  it  is 
hoped,  however,  that  they  mayprove  not  altogether 
nseless  to  those  who  may  be  prosecuting  further 
inquiries  into  the  subject.]        James  It.  Lane. 
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ANASTOMOSIS  (from    h.uh.   through,  and 
(nhixa,  a  mouth).    Anatomists  and  surgeons  im- 
ply by  this  term  the  communications  of  the  blood- 
vessels with  each  other,  or  their  running  and 
opening  into  each  other,  by  which  the  continuation 
of  a  free  circulation  of  the  blood  is  greatly  ensured 
and  the  danger  of  mortification  lessened.    In  oases 
of  aneurism,  when  the  main  artery  of  a  limb  is 
tied,  the  anastomoses  of  the  branches  given  oft" 
above  the  ligature,  with  other  branches  below  it 
form  at  once  a  channel  through  which  the  lower 
part  of  the  limb  is  supplied  with  blood.  Were 
there  no  such  arrangement  in  the  human  body  as 
anastomoses,  aneurisms  cnnld  never  be  cured  by  a 
surgical  operation.  So  infinitely  numerous,  indeed 
are  these  anastomoses,  that  they  do  the  office  of 
the  subclavian,  carotid,  and  external  and  internal 
iliac  arteries,  when  these  vessels  are  tied,  and 
upon  this  fact  is  founded  the  success  of  some  of  the 
most  brilliant  operations  in  modern  surgery  N-iv 
such  has  been  the  providence  of  nature  'in  t'lii.s 
respect,  that  even  when  the  thoracic  aorta  has 
been  completely  obstructed,  tlie  channels  lor  the 
conveyance  of  the  blood  to  the  lower  extremities 
have  yet  been  found  adequate  to  that  purpose. 
Ihis  was  proved  in  an  exanq.lo  whore  the  obs tr, 
ion  had  been  gradually  pro.luced  by  disease,  a  ,1 
he  anastomosing  vssels  of  course  had  had  time 
or  enlargement  ;  or  this  is  a  very  dinVroiit  ca.se 
from  that  ,n  which  a  ligature  is  suddenly  applied 
to  the  aorta  ;  though,  ns  far  as  can  be"  dediiro.l 
Irom  the  particulars  of  some  nxporiments  made  on 
d.igs  by  Sir  Astley  Cooper,  and  in  one  operation 
Ml  which  he  lied  the  human  abdominal  aorti 
{Suvijical  E~<xajis,im-l\.  p.  101),  blood  will  still 
pass  to  th(!  lower  extremities  in  suflicieiit  quantity 
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for  tbeir  nutrition.  At  least  this  inference  ia 
safely  deducible  from  the  very  memorable  operation 


to  which  I  have  referred,  subject  to  one  impor- 
tant condition,  viz.  ;that  there  be  no  additional 
cause  of  impediment  to  the  passage  of  blood  to 
the  lower  extremities,  beside  the  ligature  above 
the  bifurcation  of  the  aorta.  When  Sir  A. 
Cooper  tied  the  human  aorta  in  the  abdomen,  the 
experiment  was  made  as  the  only  possible  means 
of  hindering  a  man  from  bleeding  to  death,  who 
had  a  large  aneurism  of  the  external  iliac  artery 
actually  beginning  to  bleed,  and  extending  too  high 
to  admit  of  anything  else  being  done.  Now, 
although  the  unfortunate  patient  was  not  saved, 
and  it  must  be  acknowledged  that  the  chances  of 
any  other  result  were  very  small,  the  case  fur- 
nished the  important  proof,  that  if  the  abdominal 
aorta  be  suddenly  and  completely  obstructed,  the 
blood  may  yet  pass  in  adequate  quantity  to  the 
lower  extremities,  provided  there  exist  no  other 
cause  of  impediment  to  the  passage  of  the  blood 
into  those  members  ;  for  on  the  side  occupied  by 
the  aneurism  the  circulation  in  the  limb  was 
stopped,  while  in  the  opposite  limb  the  circulation 
and  natural  warmth  were  preserved.  To  this 
subject  I  shall  hereafter  return.    (See  Aorta.) 

The  changes  which  take  place  in  the  arterial 
system  of  the  limb,  when  the  main  artery  is  rendered 
impervious  by  the  application  of  a  ligature,  are 
well  described  by  Mr.  Hodgson  :  "  The  blood 
meeting  with  an  obstacle  to  its  progress  through 
the  accustomed  channel,  ia  thrown  in  greater  quan- 
tity and  with  greater  force  into  those  branches 
which  arise  above  the  seat  of  the  obstruction.  The 
ramifications  of  these  branches,  in  consequence  of 
the  unusual  influx  of  blood,  undergo  a  remarkable 
dilatation;  the  more  minute  vessels  also,  by  which 
they  anastomose  with  corresponding  ramifications, 
arising  from  branches  given  oif  below  the  obstruc- 
tion, are  from  the  same  cause  sufficiently  enlarged 
to  allow  a  free  passage  of  the  blood  into  the  in- 
ferior trunks  of  the  limb.  At  first  the  circulation 
is  in  this  manner  carried  on  through  a  congeries 
of  minute  anastomosing  arteries  :  in  a  short  time 
a  few  of  these  channels  become  more  enlarged 
than  the  rest:  as  these  increase  in  size,  the  smaller 
vessels  gradually  collapse,  and  ultimately  a  few 
large  communications  constitute  permanent  channels 
through  which  the  blood  is  transmitted  to  the  parts 
that  it  is  destined  to  supply.  This  is  one  mode 
by  which  a  collateral  circulation  is  established." 

"  But  in  some  situations  more  direct  and  os- 
tensible inosculations  are  provided  ;  so  that  when 
one  channel  is  obstnicted,  the  blood  passes  through 
the  other  in  a  sufficient  stream  for  the  nourish- 
ment of  the  part  which  it  is  destined  to  supply. 
Under  these  circumstances  no  dilatation  of  the 
collateral  branches  is  necessary  :  the  circulation 
in  such  instances  may  be  said  to  be  constantly 
carried  on  through  inosculating  trunks.  These 
great  communications  principally  exist  in  the  ex- 
tremities of  tlic  body  where  the  dilating  impulse 
whicli  the  blood  receives  from  the  heart  is  of 
course  diminished.  Tiius  tlic  radial  artery  in- 
osculates freely  with  the  ulnar;  the  anterior  witli 
the  posterior  tibial ;  and  the  internal  carotid  with 
the  vertebral  arteries.  Two  modes,  therofdrc, 
exist,  by  which  arteries  communicate  with  each 

other'  the  anostomoses  of  minute  ramifications 

and  the  direct  inosculations  of  trunks."  (See 
I-Iodq^o,,,  On  Dis.  of  Arteries  and  Veins,  p.  231.) 


[It  may  be  as  well  to  remark  that  when  the 
circulation  is  carried  on  by  anastomosing  branches 
after  the  obliteration  of  the  main  artery  of  a  part, 
the  current  of  llie  blood  will  be  reversed  in  tlie 
branches  which  are  connected  to  the  main  artery 
on  the  distal  side  of  the  obliteration,  and  which 
are  to  convey  blood  into  it.  After  the  lapse  of 
some  months  the  anastomosing  vessels  which  have 
taken  upon  themselves  the  office  of  the  principal 
artery,  not  only  become  enlarged,  but  assume  a 
tortuous  disposition,  and  a  pulsation  may  be  de- 
tected in  them  long  before  any  can  be  felt  in  the 
principal  arteries  on  their  distal  side.  Indeed, 
the  pulsation  of  the  main  arteries  may  remain 
scarcely  perceptible  for  years  after  the  application 
of  a  ligature. 

Although  it  appears  to  be  fully  established  that 
the  circulation  of  the  blood  may  be  effectually 
carried  on  by  tlie  anastomosing  branches  after  a 
ligature  has  been  applied  to  a  main  artery  in  any 
part  of  its  course,  yet  it  may  be  well  for  the 
scientific  surgeon  to  bear  in  mind  that  great  diffe- 
rences exist  as  to  the  number  and  size  of  these 
anastomosing  vessels  indifferent  parts  of  the  body. 
To  such  an  extent  is  this  the  case,  that  a  ligature 
applied  to  a  main  artery  in  some  positions  will  be 
ineffectual  in  arresting  hemorrhage,  or  perhaps 
even  in  curing  an  aneurism,  while  in  other  posi- 
tions the  anatomosing  branches  may  be  so  few  and 
small  as  to  be  scarcely  adequate  under  particular 
local  or  constitutional  circumstances  to  maintain 
the  vitality  of  tlie  limb.    My  attention  was  for- 
cibly drawn  to  this  subject  many  years  ago,  when 
house  surgeon  at  the  Lock  Hospital.  Having 
been  fortunate  enough  to  procure  for  dissection  the 
body  of  a  person  who  had  died  in  that  insti- 
tution without  friends,  I  was  desirous  of  ob- 
taining a  minute  injection  of  the  blood-vessels 
of  the  left  side  of  the  head  and  neck,  and  of  the 
left  upper  extremity.    With  this  object  in  view, 
an  injecting  pipe  was  placed  in  the  aorta,  close 
to  the  heart ;  firm  ligatures  were  applied  to  the 
descending  thoracic  aorta  and  to  the  arteria  inno- 
minata.    It  was  expected  by  these  arrangements 
that  the  injection  would  be  prevented  passing  into 
the  right  arm  and  right  side  of  the  liead  and  neck. 
The  next  day,  however,  on  removing  the  right  arm 
from  the  body,  it  was  found  that  its  blond  vessels, 
as  well  as  those  of  the  right  side  of  the  head  and 
neck,  were  minutely  injected.    It  was  concluded 
that  the  ligatiae  on  the  arteria  innominata  must 
have  given  way.    On  examining  the  vessel  and 
the  ligature,  however,  all  was  perfoctl}-  secure. 
It  was  now  at  once  seen  that  the  injection  con- 
tained in  the  right  arm  and  right  side  of  the  head 
and  neck  must  have  passed  through  the  circle  of 
AVillis,  and  thus  have  been  conveyed,  contrary 
to  the  usual  course  of  the  circulation,  by  the  right 
carotid  into  the  innominate  artery,  and  by  the 
right  vertebral  into  the  subclavian.    I  have  ever 
since  had  my  doubts  whether  a  ligature  applied  to 
the  arteria  innominata  alone  would  bo  found  to 
interrupt  the  circulation  sufliciently  either  to  cure 
f  .  .  ,   1  :.,  s„l,. 


an  aneurism,  or  to  arrest  hemorrhage  in 
clavian  or  carotid  arteries  of  the  right 


side.  At 


any  rate,  I  should  expect  the  circulation  to  be  too 
free  to  admit  of  a  coagulum  forming  on  the  distal 
side  of  the  ligature,  an  occurrence  so  nece3S.nj 
to  prevent  secondary  hemorrhage  on  the  sepa- 
ration of  the  ligature.  On  this  account,  should  i 
ever  be  called  upon  to  tie  the  innominate  artery 
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lor  aneurism  of  the  subclavian  arterj',  I  have  long 
made  up  niy  mind  that  it  would  be  sound 
practice  to  ligature  conjointly  with  the  innominate 
artery  the  connnon  carotid  close  to  its  origin.  With 
respect  to  the  aorta  itself,  if  this  vessel  should  be 
again  ligatured  in  the  human  subject,  it  is  evident 
.that  the  supply  of  blood  to  the  lower  exU'emities 
would  be  greatly  influenced  by  the  level  at  which 
the  ligature  was  applied  to  that  vessel.  If  below 
the  inferior  mesenteric  artery,  the  position  selected 
by  Sir  Astley  Cooper,  the  small  anastomosing 
branches  of  the  lumbar  arteries,  witii  the  ilio- 
lumbar, lateral  and  middle  sacral  arteries,  aided  by 
the  communications  of  the  epigastric  with  the 
mammaria  interna,  would  be  the  principal  channels 
depended  upon,  which  it  is  to  be  feared  will  never 
be  found  sufficient  to  carry  on  the  circulation  in 
the  lower  extremities,  whereas,  if  the  ligature  be 
applied  above  the-  inferior  mesenteric  artery  the 
free  anastomosis  this  vessel  has  with  the  superior 
mesenteric  artery  would  ensure  an  ample  current 
of  blood  into  the  aorta  itself  for  the  support  of  the 
lower  limbs.  The  instances  here  given  may  be 
iufficient  to  draw  the  attention  of  surgeons  to  the 
important  fact  that  it  is  by  no  means  a  matter  of 
indifference  at  what  level  on  a  main  artery  a  liga- 
ture should  be  applied,  when  it  is  considered  that 
the  double  object  of  curing  an  aneurism  and  of 
carrying  on  the  circulation  of  the  blood  is  to  be 
provided  for.] 

The  best  general  account  of  the  anastomoses  in 
relation  to  aneurism  is  contained  in  Scarpa's 
Treatise  on  A?ieurisni,  more  especially  the  Italian 
edition,  which  is  embellished  with  beautiful 
engravings. 

ANEMIA  (from  a  priv.  and  aT/xa  blood.  De- 
ficiency of  blood).  This  term  implies  such  a  dimi- 
nution of  the  quantity  of  blood  in  the  sanguiferous 
system,  or  in  any  part  of  it,  as  is  inconsistent  with 
health.  By  medical  writers  it  is  sometimes  re- 
stricted to  a  state  of  bloodlessness  from  defective 
haematosis,  but  the  condition  of  the  system  is 
strictly  analagous,  whether  produced  directly  by 
accident,  by  the  abstraction  of  blood  as  a  remedy, 
or  by  disease.  In  all  cases  the  constitution  of  the 
blood  remaining  in  the  system  is  altered;  the  pro- 
portions of  its  constituents  being  changed  by  the 
absorption  or  imbibition  of  albuminous  and  saline 
fluids  from  the  alimentary  canal  or  the  tissues 
through  which  the  vessels  permeate.  The  most 
important  change  is  a  diminution  in  density,  pro- 
duced by  a  smaller  proportion  of  solids  and  espe- 
cially of  red  corpuscles,  the  proportions  of  fihrine, 
albumen,  fatty  matters,  and  salts  remaining  little 
or  not  at  all  affected.  After  repeated  liemorrhago, 
rumishing  the  least  complicated  form  of  ana;mia, 
the  red  corpuscles  have  boon  known  to  sink  to  27 
in  1000  parts,  and  they  are  said  to  become  rela- 
tively richer  in  hasmatin  and  poorer  in  globuline  ; 
their  specific  gravity  being  greater,  and  their  ten- 
dency to  sink  in  the  liquor  sangniuis  increased 
(Lehmann).  Thus  true  ansemia  implies  a  degree 
of  hydrEcmia,  but  the  latter  must  not  be  mistaken 
for  its  essential  character. 

Although  the  effects  of  a  diminution  of  the 
quantity  of  blood  in  the  blood-vessels  are  in  many 
respects  similar,  from  whatever  cause  it  may  be 
produced,  yet  they  differ  somewhat  according  as 
the  diminution  may  have  arisen  from  antihygienic 
influences  or  direct  loss  ;  and  in  the  latter  case 
according  to  the  rapidity  of  the  flow,  the  quantity 
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extravasated,  and  the  previous  state  of  the  indi- 
vidual.   Aniemia  often  arises  from,  and  is  accord- 
ingly complicated  with,  disease  of  one  or  more  of 
the  organs  of  hajmatosis,  as  of  the  lungs  or  liver  ; 
but  the  study  of  the  morbid  effects  of  direct  loss 
of  blood  is  essential  to  a  just  appreciation  of  its 
symptoms  and  results.    The  immediate  effects  of 
a  sudden  loss  of  a  considerable  quantity  of  blood, 
the  quantity  varying  according  to  the  previous 
state  of  the  sanguiferous  system  and  the  general 
constitution  of  the  individual,  are  at  first  a  feeble 
and  slow,  and  then  a  quick  and  fluttering  pulse, 
sense  of  sinking,  slowness  of  respiration  interrupted 
with  deep  sighs  and  eructations,  pallor  of  the 
countenance  and  especially  of  the  lips,  pallor  and 
coldness  of  the  general  surface,  vertigo,  loss  of 
consciousness,  and  syncope.  When  the  bleeding  has 
been  arrested,  not  having  proved  sufficient  to 
cause  death,  consciousness  gradually  returns  and 
is  usually  attended  with  nausea,  vomiting,  irre- 
gular sighing  and  yawning,  the  return  of  the  pulse, 
of  the  colour,  of  the  warmth  of  the  bod}',  and  re- 
covery.   When  the  flow  continues  a  fatal  result 
may  be  rapidly  produced,  the  syncope  may  return 
again  and  again,  the  respiration  becoming  diaphrag-  > 
matic  and  nearly  imperceptible,  and  the  patient 
may  expire  in  one  of  the  fainting  fits,  particularly 
if  in  an  erect  posture.    Or  tiiere  may  be  gradual 
sinking,  with  the  faculties  entire  to  the  last  ;  or 
delirium  may  occur  with  or  without  convulsions, 
followed,  especially  in  children,  by  coma  ;  or  there 
may  be  stertorous  breathing  and  involuntary  dis- 
charge of  the  contents  of  the  bladder  and  lower 
bowels.    With  these  symptoms  there  is  first  an 
intermittent,  then  an  imperceptible  pulse,  rest- 
lessness and  jactitation,  tremors  and  shudderings, 
struggles  for  breath,  tetanic  spasms  or  convulsions, 
loss  of  animal  heat,  and  death. 

When  a  large  and  rapid  loss  of  blood  does  not 
result  in  death,  reaction  usually  supervenes.  The 
pulse  becomes  quick  and  more  or  less  sharp  and 
bounding  although  easily  compressed  ;  there  are 
palpitations  and  throbbings  in  different  parts  of 
the  bodj',  particularly  in  the  arteries  of  the  head 
and  often  in  the  anrta  ;  the  trunk  is  often  hot 
while  the  extremities  are  cold;  there  is  hurried 
respiration,  often  attended  with  anxiety  and  sigh- 
ing, and  an  excessive  desire  for  fresh  air  ;  pain  or 
sense  of  pressure  in  the  head  with  intolerance  of 
light  and  noise  ;  agitated  sleep  with  dreams,  and 
on  awaking,  delirium,  or  a  sense  of  impending  dis- 
solution. There  is  also  inten.se  thirst.  During  this 
state  convulsions  and  coma  are  very  liable  to  occur 
particularly  in  children,  and  fatal  exhaustion  may 
suddenly  supervene,  especially  on  assuming  an  erect 
posture,  or  on  any  considerable  exertion  When 
the  reaction  terminates  in  recovery  it  is  succeeded 
by  a  state  of  debility  with  more  or  less  of  the  ire- 
nenil  symptons  of  anremia  presently  to  be  described. 

When  bloodlessness  is  produced  by  losses  in 
small  qnanli  i,sjreqmnthi  repeated,  the  effects  are 
somewhat  different  They  are  slow  and  insidious 
m  proportion  to  the  frequency  of  the  repetition 
and  the  smallness  of  the  quantity.  They  are  ex 
tremely  various  ;  partaking,  on  the  one  hand,  of 
those  which  have  been  described  as  resulting  from 
excessive  loss  and  the  consc(|uent  reaction  ;  and 
on  the  other,  of  the  symptoms  of  permanent  aiiie- 
mia  however  produced  ;  and  thus  depend  upon,  or 
are  very  materially  modified  by,  tlie  age,  tcmpe'ra- 
ment,  and  constitution  of  the  individual. 
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chronic  disease  produced  by  less  direct  causes,  ope 
rating  raore  slowlj',  and  gradually  diminishing  tiie 
mass  of  blood  in  the  bodj'.    The  raore  important 
of  these  causes  are,  prolonged  abstinence  ;  an  ha- 
bitual deficiency  of  the  staminal  principles  of  nu- 
trition ;  the  absence  of  some  element  of  the  blood 
essential  to  cell-growth  and  haematoBis  ;  continued 
debility  of  the  functions  of  primary  digestion  ; 
diseases  of  any  of  the  organs  or  tissues  by  which 
the  supply  of  materials,  or  the  combination  of  the 
elements,  or  the  production  of  the  proximate  prin- 
ciples and  vital  cells  of  the  blood  are  effected  ;  or 
of  the  channels  of  conveyance  ;  and  particularly 
diseases  of  the  lungs,  the  liver,  the  pancreas  and 
mesenteric  glands  ;  continued  subjection  to  various 
antihygienic  influences,  as  a  vitiated  or  insuffi- 
ciently renewed  atmosphere,  want  of  exercise,  de- 
privation of  the  solar  rays,  the  depressing  passions, 
or  any  cause  of  depression  of  the  nervous  energies 
of  sufficient  duration  to  interfere  with  the  processes 
of  hajmatosis  ;  diseases  attended  with  profuse  dis- 
charges, acting  as  a  drain  to  the  constitution,  as  large 
abscesses  or  diabetes;  sexual  excesses,  and  the  like 
Anjemia  is  often  employed  as  a  relative  term,  and 
we  have  no  precise  standard  of  the  quantity  of 
blood  in  the  body,  individuals  of  different  consti- 
tutions have  more  or  less  in  health,  and  some 
are  habitually  ana;mic ;  so  that,  whether  pro- 
duced by  voluntary  or  accidental  direct  loss,  or  by 
antihygienic  causes,  it  is  only  by  its  effects  that  it 
becomes  a  disease.    Well  marked  instances  of 
chronic  anmmia  are  however  observable  after  large 
depletions  employed  in  the  treatment  of  acute  dis- 
eases the  loss  of  blood  from  accidents,  and  the 
draining  of  blood  from  repeated  haemorrhages  ;  it 
is  often  found  to  prevail  in  large  proportions  of  a 
population,  in  individuals  subject  to  starvation  and 
famine,  and  in  masses  of  people  residing  in  close 
dark  localities,  as  in  coal  and  other  mines,  and 
well  marked  instances  are  observable  among  various 
classes  of  operatives  in  our  manufiicturing  towns. 
Chronic  anamia  is  occasionally  produced  mechani- 
cally by  obstruction  of  the  oesophagus  or  oi  the 

thoracic  duct.  .  ^, 

The  symptoms  of  chronic  anaemia,  whether  the 
insidious  effect  of  small  but  frequently  repeated 
losses  of  blood,  visceral  disease   or  antihygienic 
influences,  are  in  most  respects  the  reverse  ot  those 
which  result  from  plethora.    The  blood,  owing  to 
the  deficiency  of  red  corpuscles,  is  deficient  in  its 
isiiat  brjht  red  colour,^nd  the  an  nial  tissues 
generally  reflect  a  much  paler  colour  than  natural. 
The  capillaries  are  small  or  scarcely  P«ceptible 
and  the  cutaneous  veins  pale  and  collapsed    W  hen 
a  ligature  is  applied  to  the  trunks  in  the  limbs 
the  veins  become  slowlv  distended  ;  they  are  also 
readily  emptied  by  friction  and  slowly  rehlleU. 
The  countenance  and  integuments  generally  are 
blanched  and  waxy,  the  conjunctiva  is  pale  and 
its  capillary  vessels  disappear  altogether,  the  mu- 
cous membranes  are  pale,  particularly  in  the  pro- 
1-ibia  the  gums,  the  mouth  and  fauces,  and  the 
t'onA'te     The  action  of  the  heart  is  feeble,  the 
milse  weak,  small,  in  extreme  cases  scarcely  to  be 
Lit  readily  quickened  by  mental  or  physical  ex- 
ritants  anil  often  lluttering  or  palpitatu.g  with  a 
8ha"p  in  p.ilBO,  quite  distinct  from  the  steady  strong 
•       1      (•  l.vnertronhy.   Tliere  is  a  sense  of  sink- 
ir  ve    ^"Se  may  occur  followed  by 

Sit.a!lon,  o;  quickly  assuming  the  erect  posture. 
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Hajmatic  mumiirs  are  produced  in  various  parts 
of  the  vascular  system ;  they  may  be  heard  with 
the  stethoscope,  or  even  with  the  naked  ear,  espe- 
cially over  the  base  of  the  heart  and  the  large 
vessels  at  the  root  of  the  neck,  but  their  diag- 
nostic value  must  not  be  too  highly  estimated,  as 
they  are  observable  in  impoverished  states  of  the 
blood  where  no  degree  of  emptiness  exists,  and 
in  manj'  cases  are  produced  solely  bj'  external 
pressure  on  the  parietes  of  the  weak  and  easily 
compressible  vessels,  diminishing  the  calibre  of  the 
tubes.    Tiie  respiration  is  short,  feeble,  and  easily 
hurried.    The  animal  heat  is  ill  sustained,  and 
the  surface  and  extremities  are  below  the  natural 
temperature.    There  is  great  nervous  sensibility 
with  intolerance  of  light  and  sound,  scintillations, 
and  other  amaurotic  symptoms,  tinnitus  auriura, 
muscular  debility,  slight  efforts  producing  fatigue, 
with  languor,  tremors,  and  want  of  capacity  for 
sustained  exertion.    There  is  great  debility  of  the 
functions  of  the  stomach  with  deficiency  of  gastric 
juice,  loss  of  appetite,  occasional  nausea,  cardialgia, 
costiveness  or  irregularity  of  bowels,  flatulent  dis- 
tension, and  other  symptoms  of  dyspepsia.  The 
urine  and  secretions  generally  are  pale  and  watery, 
and  in  females  the  menstrual  fluid  is  pale  and 
scanty.  To  these  symptoms  are  often  added  others 
which  depend  on  reaction,  such  as  palpitations  and 
tlirobbings,  and  extremely  severe  headaches  :  and 
in  extreme  cases  most  of  the  effects  of  direct  loss 
of  blood  supervene,  extremely  hurried  and  op- 
pressed breathing,  gasping,  tremors,  spasms,  con- 
vulsions, and  coma.    When  of  long  continuance, 
general  atrophy  is  the  usual  concomitant  of  ana;mia, 
the  blood  also  becomes  in  a  remarkable  degree 
hydrfemic,  giving  rise  to  another  train  of  eftects, 
such  as  cedema,  dropsical  effusions,  and  softening 
of  the  tissues  and  internal  organs,  as  of  the  brain, 
or  to  diarrhoja  and  profuse  perspirations ;  the 
diminished  tone  of  the  vital  solids  and  of  the  ex- 
halant  orifices,  and  the  poverty  of  the  blood  ex- 
plaining many  of  these  eftects.    Anreraia  predis- 
poses to   hysteria,  epilepsy,  chorea,  and  other 
nervous  affections,  and  may  arrive  in  various  ways 
at  a  fatal  termination.  The  patient  is  often  carried 
off  in  a  fit  of  syncope,  or  convulsions,  or  coma,  or 
may  sink  more  gradualljs  exhausted,  with  effu- 
sions in  the  lungs,  pericardium,  brain,  or  abdomen. 
When  death  occurs,  the  heart  itself  the  arteries 
and  veins  are  almost  empt}',  containing  only  a 
sano-uineoHS  serum  ;  the  tissues  and  organs  are  all 
palfid  ;  little  or  no  blood  flows  from  the  parts  di- 
vided, and  the  viscera  generally  are  comparatively 

bloodless.       '  ,.         ■  i 

Thus  anremia  not  only  occurs  after  accidimts 
and  operations  attended  with  loss  of  blood,  but 
may  precede  them.  It  is  found  during  conva- 
lescence after  acute  affections,  particularly  where 
active  depletion  has  been  resorted  to;  it  may  com- 
plicate any  surgical  disease,  and  the  statements  m 
this  article  show  the  importance  of  attending  to 
the  condition  of  the  system  as  respects  the  qu.-inti  > 
of  blood  contained  in  the  vessels,  especially  in 
relation  to  blood-letting  and  depleting  measures 
generally.  Both  inflammation  and  Ik'u  o.  1  nge 
occurring  in  a  state  of  general  f^'^'^^^';^^ 
unfavourable  tendency,  owing  not  o"'/  '  f'^^J;. 
liciencv  of  blood  but  also  to  the  defect  e  reac 
tionary  process  and  the  low  degree  of  m  . Hi 0 
the  plLtic  materials  derived  from  the  b  «od.  i  '« 
blood  of  anaMuic  subjects  cannot  be  spaied.  iSlo.e 


over,  aiia;inia  is  generally  complicated  with  otlier 
morbid  states  of  the  blood,  the  continued  emptiness 
ot  the  vessels  being  I'uvourable  to  the  absorption  of 
nnassimilable  materials  and  the  defective  nutrition 
of  the  organs  unfavourable  to  secretion  and  depu- 
ration ;  hence  blood,  in  its  constitution  essentially 
anseraie,  become?  diluted  with  water,  and  the  blood- 
vessels may  be  as  full  or  even  fuller  than  natural, 
producing  a  distinct  train  of  symptoms.  ( Vide 
Hydrhcemia;  Spurious  Anmmia.)  Aniemic  blood 
is  also  extremely  liable  to  be  poisoned  by  foreign 
matters  introduced  from  without,  or  by  retained 
secretions  and  excretions. 

Local  Ancemia.  —  BeMency  of  the  supply  of 
blood  to  a  part  maybe  produced  by  various  causes 
diminishing  the  calibre  or  obliterating  the  artery 
by  which  the  supply  should  be  maintained.  Tu- 
mors of  various  kinds,  the  spontaneous  coagulation 
of  the  blood  in  an  artery,  disease  of  the  coats  of 
an  artery  leading  to  the  deposition  of  fibrine,  the 
obstruction  of  an  artery  by  fibrinous  flakes  trans- 
ported from  a  distance,  as  from  the  valves  of  the 
heart,  are  so  many  mechanical  causes.    It  may 
also  be  produced  by  an  excessive  determination  of 
the  current  of  blood  to  other  parts.    This  local 
anaemia  may  be  totally  independent  of  the  quan- 
tity of  blood  in  the  system,  or  its  quality.  The 
quality  of  the  blood  in  the  ana;mic  part  is  not  so 
much  changed  and  especially  the  proportion  of 
corpuscles  is  but  little  diminished.  The  effects  on 
the  part  are,  however,  very  similar  to  those  pro- 
duced by  general  anaemia,  except  that  they  are 
often  carried  much  further.    This  partial  ana;mia 
however  produced,  may  disturb  or  completely  ar- 
rest the  function  of  the  part,  producing  loss  of 
motion  and  sensation,  coldness,  and  ultimately 
atrophy  and  disorganisation.    Obstruction  of  the 
coronary  arteries  produces  debility  and  atrophy  of 
the  heart  itself.    Disease  of  the  cerebral  arteries 
or  ligature  of  their  trunks,  or  obstruction  by  fibri- 
nous clots  (Dr.  Kirkes,  Med.-Cliir.  Transac.  vol. 
XXXV.  p.  281),  occasioning  an  interruption  to  the 
flow  of_bIood,  produce  disturbance  of  the  cerebral 
functions,  softening  of  the  brain,  and  even  gan- 
grene, with  convulsions,  spasms,  paralysis,  and  all 
the  usual  symptoms  and  sequelae  of  such  disturb- 
ance.   Arrest  of  the  flow  of  blood  to  a  secreting 
organ  produces  analogous  results,  with  a  diminu- 
tion of  the  proper  secretion  and  the  ultimate  poi- 
soning of  the  blood  with  the  effete  matter  that 
ought  to  have  been  eliminated.    The  complete 
obliteration  of  the  main  artery  of  a  limb,  if  the 
blood  13  not  supplied  in  time  by  the  collateral  cir- 
culation, results  in  gangrene.    The  effects  of  local 
anaemia  differ  greatly  according  to  its  degree,  and 
as  the  arrest  may  have  been  sudden  or  slow  and 
insidious.    Analogous,  although  not  quite  iden- 
tical effects,  result  from  the  spurious  ana;mia  of  a 
part,  the  blood  being  defective  in  some  of  the 
principles  essential  to  nutrition,  although  the  ab- 
solute quantity  supplied  may  not  have  been  di- 
minished. 

Trealmenl. — When  blood  is  suddenly  extrava- 
)ated  in  large  quantity,  so  as  to  compromise  life 
•apidly,  the  first  duty  of  the  surgeon  is  to  place 
;he  patient  in  the  best  position  for  the  maintenance 
If  the  arterial  circulation  and  the  respiration  tak- 
ng  care  that  the  bleeding  vessel  or  organ'is  so 
iirected  that  the  flow  of  blood  may  be  opposed  by 
Tavity.  If  the  bleeding  continues,  we  then  pro- 
eed  to  arrest  it  by  such  surgical  measures  as  the 
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nature  of  the  case  may  dictate.  If  tlie  flow  has 
been  so  great  as  to  pniduco  enduring  syncope  or 
apparent  death,  transfusion  is  the  remedy.  When 
blood  is  lost  slowly  or  in  repeated  small  quantities, 
various  surgical  appliances  and  internal  remedies 
are  resorted  to.      (  Vide  Arleries,  ligature  of— 

compressio?i  of —  cauterisation  of~hemorrhage  

tt'ansfusion.) 

When  true  anaemia,  less  urgently  compromising 
life,  complicates  surgical  diseases,  the  treatment 
must  depend  on  the  particular  disease,  but  the 
anajmic  condition  must  never  be  lost  sight  of. 
The  remedies  are  hygienic  and  medicinal.  The 
first,  consisting  in  the  strictest  attention  to  a  good 
system  of  diet,  and  the  free  respiration  of  a  pure 
air,  with  a  judicious  employment  of  exercise  where 
not  forbidden  by  local  disease,  and  due  regard  to 
sleeping  and  watching,  cheerfulness  of  mind,  and 
the  avoidance  of  excesses  of  all  kinds.    As  in  all 
instances  of  direct  debility  the  greatest  care  should  be 
taken  that  the  vital  power  is  not  taxed  excessively 
and  thereby  exhausted,  either  in  demands  made 
on  particular  functions  of  life,  or  upon  the  general 
nervous  and  muscular  systems.    Hence  the  quan- 
tity and  the  quality  of  the  food  must  be  adjusted  to 
the  digestive  powers  of  the  individual  and  the 
special  demands  of  the  system.    For  the  recovery 
of  the  nutrition  of  the  adipose  tissues  the  food 
must  contain  a  due  quantity  of  the  oily  element, 
and  in  hke  manner  a  sufficient  proportion  of  the 
albuminous  or  protein  principles  is  necessary  to 
form  a  perfect  pabulum  for  the  nutrition  of  the 
muscular  and  vascular  systems.      The  medical 
treatment  consists  in  tonics,  chalybeates,  restora- 
tives and  stimulants.    The  selection  of  medicines 
of  these  classes  must  depend  on  the  particular 
case,  and  be  left  to  the  judgment  of  the  prac- 
titioner.   In  some  instances  the  anamia  appears 
to  depend  on  the  deficiency  of  a  particular  element 
in  the  blood,  as  of  iron,  the  administration  of  which 
constitutes  the  first  and  most  essential  part  of  the 
treatment.    Care  is  necessary  in  the  use  of  this 
medicine.    If  given  in  too  large  a  quantity,  abso- 
utely  or  relatively,  as  respects  the  other  consti- 
tuents of  the  blood  or  the  elements  of  the  food  or 
It  given  unnecessarily,  it  may  act  as  a  foreign  ma- 
terial received  into  the  blood,  and  if  unassimilatea 
by  tfie  vital  fluid  may  produce  congestion  or  irri- 
tation in  the  brain,  lungs,  and  other  organs,  with 
their  ordinary  symptoms,  as  headache,  pleuritic 
pains,  or  hurried  respiration.     Where  anffimic 
blood  appears  from  the  state  of  the  adipose  tissues 
to  have  fiiiled  in  their  nutrition  especially  cod 
liver  oil  18  useful  and  may  frequently  be  eiven  ad 
vantageously  at  the  same  time  as  iron.    Where  thp 
primary  digestion  is  at  fault,  bitters,  and  chaly- 
beates, and  m  depression  of  the  nervous  powers 
valerian,  assnfcetida,  musk,  and  repeated  Tudi' 
ciously  regulated  doses  of  o^ium,  and^otl  er  reme 
dies  of  that  class,  may  be  useful.    Where  aiSa 
has  been  produced  suddenly  bv  In«r„f  v.f  i 
diffusible  stimulants,  of  IhlSi  tii  e?  e  I  er  a°nd' 
opium  are  ,  often  absolutely 

necessary  and  m  the  more  chronic  cases  the  e 

n    T*^"  J-,","''  '"'y  adjuvants 
{ l  or  the  Bjbliog.  vide  Blood,  Pathology  of.) 

TToSf  ^rr!^'^^^       SURGICAl'  OpSa- 
I  lUlNb.   I  The  term  anajsthesia,  from  a,  privative 
and  ai<rOa,o^,at,  "  I  feel,"  has  long  been  used  bv 
medical  authors  to  denote  tlio  loss  of  common  sen- 
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sation  in  any  part  of  the  body,  as  a  pathological 
condition,  and  it  has  of  late  been  very  generally 
applied  to  express  the  effects  of  medicines  which 
are  inhaled  to  prevent  the  pain  of  surgical  opera- 
tions.    These  medicines  belong  to  the  class  of 
narcotics,  or  more  properly   narcotico-irritants ; 
they  suspend  the  action  of  the  other  senses  as 
well  as  that  of  touch  or  feeling,  and  also  induce  a 
temporary  loss  of  consciousness.    The  terra  nar- 
cotism, therefore,  is  more  in  accordance  with  the 
usual  language  of  physiology  as  a  definition  of 
their  effects  ;  still  anffisthesia  expresses  the  pur- 
pose for  which  the  medicines  are  inhaled,  and  it 
seems  likely  to  remain  in  use,  and  the  agents 
themselves  will   probably  retain    the   name  of 
ansesthetics. 

Attempts  to  prevent  the  pain  of  surgical  opera 
tions  are  not  peculiar  to  our  own  age,  and,  accord 
ing  to  Pliny  and  Dioscorides,  who  say  that  wine  of 
the  root  of  mandragora  was  used  for  this  purpose, 
the  attempts  were  not  unsuccessful.    A  Chinese 
surgeon,  named  Hoa-tho,  who  flourished  between 
220  and  230  of  our  era,  is  also  represented  to  have 
made  patients  insensible  to  operations  by  a  prepa- 
ration of  hemp.    The  present  practice  of  inhalation 
for  the  prevention  of  pain  was,  however,  not  sug- 
gested by  the  usage  of  the  ancients,  but  originated 
from  an  observation  of  Sir  Humphry  Davy  re- 
specting nitrous  oxide  gas.    He  found  that  this 
gas  relieved  the  pain  he  was  suffering  whilst  cutting 
a  wisdom  tooth,  and  he  actually  suggested  that  it 
might  be  used  to  prevent  the  pain  of  surgical  ope- 
rations.   This  suggestion  was  published  by  Sir 
Humphry  Davy  at  the  end  of  the  last  century, 
but  was  not  acted  on  till  1844,  when  Mr.  Horace 
Wells,  a  dentist  of  Connecticut,  used  it  with  more 
or  less  success  in  a  few  cases  of  tooth-drawmg, 
and  even  larger  operations.    He,  however,  gave 
up  the  practice  in  disappointment,  on  account 
the  gas  sometimes  failing  to  take  the  desired  effect. 
In  less  than  two  years  after  this,  a  dentist  of  Bos- 
ton, Massachusetts,  named  Dr.  W.  T  G.  Morton, 
who  had  seen  some  of  the  attempts  of  Mr.  Wells, 
tried  an  agent  which  had  often  been  used  in  the 
lecture-room  as  a  substitute  for  nitrous  oxide,  to 
produce  the  ordinary  exhilirating  effects  of  that 
eas     This  agent  was  sulphuric  ether,  and  with 
this  Dr.  Morton  was  completely  successful.    It  is 
to  him,  in  fact,  that  the  world  is  indebted  for  the 
actual  introduction  of  the  present  practice  of  pre- 
venting the  pain  of  surgical  operations.  Sulphu- 
ric ether  was  first  exhibited  as  an  anesthetic  in 
September,  1846  ;  it  soon  came  into  geneeral  use 
in  all  parts  of  the  civilised  world,  and  was  effec- 
tual in  preventing  the  pain  of  surgical  operations., 
in  all  cases  in  which  it  was  properly  administered 
In  November,  1847,  the  use  of  sulphuric  ether  was 
suddenly,  and  almost  entirely,  superseded  by  that 
of  chloroform,  which  was  introduced  by  Dr.  Simp- 
son, of  Edinburgh,  who  was  induced  to  try  it  from 
the  knowledge  that  it  formed  the  active  ingredient 
of  a  liquid  called  chloric  ether,  which  had  occafiion- 
oUybeen  exhibited  in  the  form  of  vapour,  with  more 
or  less  success,  by  Mr.  Jacob  Bell  and  others  in 
London. 

Chloroform  or  terchloride  of  formyle,  consists  of 
two  atoms  of  carbon,  one  atom  hydrogen,  and 
three  atoms  chlorine.  It  is  prepared  by  distilling 
rectified  spirits  of  wine  with  chlorinated  lime  and 
water  It  is  a  clear,  colourless  liquid,  having  a 
hot  and  intensely  sweet  taste.    Its  odour  is  nei- 


ther  strong  nor  unpleasant.    It  is  a  heavy  liquid, 
having  a  specific  gravity  of  1'503  at  60°  Fah. 
Notwithstanding  its  weight,  it  is  a  very  mobile 
liquid,  and  when  dropped  from  the  lip  of  a  small 
phial,  the  drops  are  extremely  small,  nine  drops, 
being  equal  to  only  two  minims.    It  is  soluble  in 
alcohol  and  ether  in  all  proportions,  but  it  re- 
quires nearly  300  parts  of  water  for  its  solution. 
When  dropped  into  water,  it  falls  to  the  bottom  of 
the  vessel,  and  acquires  an  oily  appearance.  Chlo- 
roform is  very  volatile,  boiling  at  140°  Fah.  The 
specific  gravity  of  its  vapour  is  4'2,    Under  or- 
dinary circumstances,  the  vapour  of  chloroform  ha.s 
no  separate  existence,  but  is  always  mixed  with 
air.    It  can  exist  in  a  pure  state   only  when 
the  temperature  is  raised  to  140°  or  upwards  ;  or 
when  the  pressure  of  the  atmosphere  is  in  a  great 
measure  removed  by  the  fiir-pump. 

The  following  table  shows  the  amount  of  vapour 
of  chloroform  in  1 00  cubic  inches  of  the  mixture 
of  air  and  vapour,  when  the  air  is  saturated  at 
the  different  temperatures  indicated. 


Temp.  Fah.° 

Air. 

Vapour. 

40      .  . 

.    94  . 

.    .  6 

45      .  . 

.    93  . 

.   .  7 

SO     .  . 

,    92  . 

.    .  8 

65      .  . 

.    90  . 

.    .  10 

60     ,  . 

.    88  . 

.    .  12 

66     .  . 

,    85  . 

.    .  15 

70  . 

.    81  . 

.    .  19 

75      .  . 

.    78  . 

.    .  22 

80     .  . 

.    74  . 

.    .  26 

85     .  . 

.    70  . 

.    .  30 

90  . 

.    66  . 

.    .  35 

As  the  effects  of  chloroform,  when  inhaled,  de- 
pend entirely  on  the  quantity  of  vapour  present 
in  the  air  which  the  patient  breathes,  the  effect  of 
temperature  on  its  volatility  is  of  great  practical 
importance.  The  air  does  not  indeed  become  fully 
saturated  with  vapour  during  the  process  of  inha- 
lation, but  the  effects  of  temperature  are  relatively 
as  great  as  if  it  did. 

In  order  to  facilitate  the  description  of  the 
effects  of  chloroform,  the  writer  of  this  article  has 
been  in  the  habit  of  dividing  them  into  degrees. 
The  term  degree  is  used  in  preference  to  stage,  as 
during  the  action  of  chloroform,  the  slighter  degrees 
of  narcotism  occur  in  the  later  stages  of  Us  in- 
fluence, during  the  recovery  of  the  patient,  as  well 
as  in  the  beginning.  The  division  into  degrees 
is  made  according  to  symptoms  which  seem  to  de- 
pend entirely  on  the  state  of  the  nervous  centres, 
and  not  according  to  the  amount  of  anaesthesia, 
which,  tliere  is  good  reason  to  conclude,  depends, 
in  a  great  measure,  on  the  local  action  of  the  chlo- 
roform on  the  nerves.  The  different  degrees  of 
narcotism  glide  insensibly  into  each  other. 

In  the  first  degree  are  included  all  the  eftects  1 1 
chloroform  that  exist  while  the  patient  retains 
perfect  consciousness  of  where  he  is  and  what  i^ 
occurring  around  him.    Tliis  degree  constitutes  all 
that  a  person  recollects  of  the  effects  of  the  vapour, 
except  when  he  happens  to  dream  and  remembers 
it  afterwards.    In  the  second  degree  of  narcotjsm. 
there  is  no  longer  correct  consciousness.     1  e 
mental  functions  are  impaired,  but  not  necessa  il 
suspended.     The  patient  usually  aPP';«;«  'f  " 
asleep  in  this  degree  ;  but  if  Ins  fy*^     be    ■  eel 
he  will  move  his  eyes  in  a  ' 
Tliere  are  occasionally  voluntary  movements  ot  tne 


limbs  ;  and  althougli  tlie  patient  is  generally  silent, 
he  raa3'  nevertheless  laugh,  talk,  or  sing.    In  the 
third  degree  there  is  no  longer  any  voluntary  mo- 
tion.   The  eyes  are  not  directed  towards  any  ob- 
ject ;  and  although  the  limbs  may  move,  they  are 
not  directed  to  any  purpose.     The  pupil  of  the 
eye  is  generally  inclined  upwards,  and  is  usually 
somewhat  'contracted.    The  blood-vessels  of  the 
conjunctiva  are  generally  somewhat  injected  in 
persons  who  are  well  nourished  and  not  deficient 
in  blood.    It  is  in  this  degree  of  narcotism  that 
rigidity  and  spasms  of  the  muscles  are  met  with  in 
certain  cases.    In  the  fourth  degree  of  narcotism 
the  breathing  is  stertorous,  the  pupils  dilated,  and 
the  muscles  completely  relaxed.    It  is  seldom 
necessary  to  carry  the  effects  of  chloroform  so  far 
as  this  degree.    As  the  effects  of  the  vapour  sub- 
side the  patient  passes  through  the  different  de- 
grees of  its  influence,  in  the  inverse  order  to  that 
in  which  they  were  induced. 

There  is  often  a  considerable  diminution  of  the 
common  sensibility  whilst  the  patient  still  retains 
his  consciousness,  especially  when  the  chloroform 
is  inhaled  slowly,  but  it  very  rarely  happens  that 
even  a  trifling  surgical  operation  can  be  performed 
without  pain,  unless  unconsciousness  is  induced. 
Accordingly  it  is  almost  the  universal  practice, 
when  this  agent  is  used,  to  induce  a  state  of  un- 
consciousness before  attempting  to  operate  ;  and  to 
do  otherwise  would  generally  lead   to  failure. 
During  the  recovery  of  the  patient  who  has  been 
unconscious,  there  is,  however,  frequently  a  greater 
amount  of  anaasthesia  than  at  the  commencement 
of  inhalation,  and  the  tying  of  vessels  and  intro- 
duction of  sutures  may  sometimes  take  place  at  the 
concluding  part  of  an  operation,  whilst  the  patient 
is  awake,  without  his  feeling  what  is  being  done. 

There  is  generally  a  considerable  amount  of 
anaesthesia  in  the  second  degree  of  narcotism.  The 
loss  of  sensation  is  indeed  sometimes  so  complete 
m  this  degree,  especially  in  children,  that  the 
surgeon's  knife  may  be  used  without  pain,  and  I 
liave  seen  a  child  unconsciously  handle  its  toys  all 
the  time  it  was  undergoing  the  operation  of  li- 
thotomy. Commonly,  however,  the  use  of  the 
knife,  when  the  narcotism  has  not  proceeded  further 
than  this  degree,  occasions  expressions  indicative 
of  pain,  which  are  either  not  remembered,  or  are 
recollected  as  having  occurred  in  a  dream.  The 
patient  is  usually  in  the  second  degree  of  the 
effects  of  chloroform  during  the  greater  part  of  the 
time  occupied  in  a  protracted  operation  ;  for  al- 
tliough  it  is  necessary,  in  most  cases,  to  induce  a 
lurther  amount  of  narcotism  before  the  operation 
IS  commenced,  it  is  not  usually  necessary  to  main- 
tam  It  at  a  pomt  beyond  this. 

In  the  third  degree  of  narcotism  there  is  never 
any  perception  or  consciousness  of  pain,  but  anajs- 
tliesia,  m  the  proper  sense  of  tiio  term,  is  not  a 
necessary  part  of  this  defjroe  of  narcotism  when  it 
13  first  induced,  and  in  some  cases  u  patient  may 
flinch,  and  put  on  an  expression  of  countenance 
which  seems  indicative  of  pain.  By  continuing 
the  inhalation  gently  for  a  minute  or  two,  a  state 
of  complete  nntesthesia  can  be  induced  in  almost 
every  case,  without  carrying  the  narcotism  beyond 
this  degree. 

The  patient  is  always  perfectly  insensible  in  the 
fourth  degree  of  narcotism.  It  is  sometimes  ncccs- 
lary  to  carry  the  effects  of  chloroform  as  far  as  this 
legree,  when  the  surgeon  is  dissecting  in  theneigh- 
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bourhood  of  important  vessels  and  nerves,  in  certain 
robust  persons,  and  others  who  have  acquired  an 
excess  of  sensibility  by  hard  drinking,  and  who 
can  scarcely  be  kept  quiet  under  the  knife,  except 
when  the  breathing  is  stertorous. 

The  pulse  is  nearly  always  increased,  both  in 
force  and  frequency,  during  the  early  part  of  the 
inhalation  of  chloroform,  but  after  the  patient  has 
become  quite  insensible,  it  generally  settles  down 
nearly  to  the  natural  standard;  and  in  the  middle 
of  the  greatest  operations  it  is  often  beating  with 
ordinary  volume  and  strength  not  more  than  sixty 
times  in  a  minute.  The  pulse  rarely  becomes 
weaker  or  slower  than  natural,  except  from  con- 
siderable loss  of  blood,  or  when  the  patient  ia  about 
to  be  sick. 

The  age  of  the  patient  has  some  influence  in 
modifying  the  effects  of  chloroform.    This  agent 
acts  very  favourably  on  children,  and  does  not  cause 
the  rigidity  and  struggling,  after  the  loss  of  con- 
sciousness, which  are  sometimes  met  with  in  the 
adult ;  and  absence  of  feeling  is  generally  induced 
with  less  narcotism  of  the  nervous  centres  than  in 
grown-up  persons.    The  effects  of  the  vapour  are 
more  quickly  produced  and  also  subside  more 
quickly  in  children  than  in  adults,  owing  to  their 
quicker  breathing  and  circulation.  Frequently, 
however,  when  the  insensibility  has  been  kept  up 
for  twenty  minutes  or  half  an  hour,  in  a  child,  it 
13  followed  by  a  natural  sleep  of  some  hours  dura- 
tion, if  there  is  no  painful  wound  or  other  cause  to 
prevent  the  sleep.    The  writer  of  this  has  given 
chloroform  in  a  few  cases  as  early  as  the  ages  of 
eight  or  ten  days,  and  to  200  infants  under  a  year 
old.    In  persons  advanced  in  years  the  effects  of 
the  chloroform  generally  subside  rather  slowly 
owing,  no  doubt,  to  the  slower  breathing  and  cir- 
culation. 

The  comparative  strength  or  debility  of  the  pa- 
tient has  considerable  influence  on  the  way  in 
vyhich  chloroform  acts.    The  more  feeble  the  pa- 
tient 18,  whether  from  illness  or  any  other  cause 
the  more  quietly  does  he  usually  become  insensible- 
whilst  in  the  strong  and  robust  there  is  frequently 
mental  excitement  in  the  second  degree,  and  rigidity 
of  the  muscles  and  struggling  in  the  third  degree  of 
narcotism.    Patients  in  a  state  of  debility  resemble 
children  in  coming  quietly  and  easily  under  the  in- 
fluence of  chloroform,  and  also  in  the  circumstance 
that  the  common  sensibility  is  suspended  with  less 
oppression  of  the  nervous  centres  than  in  robust 
persons.    Children  and  persons  in  a  state  of  de- 
bility have  usually  an  acute  sensibility,  which 
causes  them  to  sufter  pain  from  very  slight  causes- 
but  this  sensibility  ia  more  easily  suspended  bv 
chloroform  and  similar  agents  than  the  less  acute 
sensibilitj'  of  robust  persons. 

Patients  who  are  subject  to  hysteria  sometimes 
have  symptoms  of  the  complaint,  such  as  laughing 
crying  or  sobbing,  as  soon  as  consciousness  is  susl 
Ponded,  or  even  impaired,  by  the  chloroform  •  but 
hesc  symptoms  can  always  be  subdued  by  co 
tiiiuiiig  the  inhalation.  •' 

Chloroform  occasionally  brings  on  a  lit  of  eni- 
epsy  111  persons  who  are  subject  to  this  disease 
in  the  lew  c-iaes  in  which  epileptic  coiivulsioiia  are 
caused  by  tlna  agent,  they  do  not  appnar  till  the 
third  degree  of  narcotism  is  iiuluccd,  differing  ii, 
this  respect  from  hysteria,  which  comes  on  in  tlm 
second  degree,  or  even  earlier.  The  course  to 
pursue  when  epileptic  convulsions  appear,  ia  to 
K  2 
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continue  the  cliloroform  gently  and  steadily  till 
they  subside.  The  writer  has  never  known  the 
chloroform  fail  to  subdue  the  convulsions  in  a  very 
few  minutes,  and  he  has  never  seen  them  recur 
after  the  operation,  as  the  effects  of  the  vapour 
were  subsiding. 

Chloroform  has  often  been  administered  to  pre- 
vent the  pain  of  surgical  operations  at  all  the 
periods  of  pregnancy,  and  no  ill  effects  have  been 
known  to  arise  from  its  use  in  this  way.  The 
writer  has  exhibited  it  in  several  cases  for  the  re- 
moval of  large  tumors,  and  other  important  opera- 
tions during  pregnancy,  as  well  as  in  tooth  drawing 
and  other  minor  operations.    One  case  of  abortion 
has  been  related,  which  occurred  in  America,  after 
its  use;  but  in  that  instance  it  was  inhaled  very 
largely,  for  toothache,  without  medical  advice.  It 
is  customary  to  avoid  the  menstrual  period  in 
fixing  the  time  for  any  surgical  operation  which 
admits  of  delay,  but  v/hen  it  cannot  be  so  arranged, 
there  is  no  objection  to  the  inhalation  of  chloroform 
during  menstruation.    There  is,  however,  a  little 
more  tendency  to  slight  hysterical  symptoms  dur- 
ing its  inhalation  at  this  period  than  when  the 
same  patients  inhale  it  at  other  times. 

Phthisis  and  bronchitis  sometimes  cause  a  little 
difficulty  and  delay  in  the  administration  of  chlo- 
roform, as  the  vapour  is  liable  to  excite  coughing 
■when  the  mucous  membrane  of  the  air  passages  is 
irritable.  The  inconvenience  is,  however,  confined 
to  the  time  of  inhalation,  and  the  cough  is  generally 
relieved  afterwards  ;  indeed,  chloroform  has  often 
been  inhaled  with  advantage  to  relieve  the  cough 
in  consumption,  so  that  there  is  no  possible  objec- 
tion to  its  use  in  cases  where  it  is  found  requisite 
that  the  consumptive  patient  should  undergo  a 
surgical  operation. 

With  regard  to  the  employment  ot  chlorotorm 
in  cases  where  there  is  disease  of  the  heart,  the 
surgeon  should  bear  in  mind  that  the  question  is 
not  strictly  between  using  chloroform  and  not 
using  it,  but  between  this  agent  and  the  pain  of 
the  operation.    The  pulse  often  increases  to  more 
than  twice  its  natural  frequency  during  the  per- 
formance of  even  trifling  operations  in  the  waking 
state,  and  the  patient  often  strains  and  holds  his 
breath  till  the  action  of  the  heart  is  extremely  ir- 
regular and  intermittent,  from  the  impeded  passage 
of  blood  through  the  lungs.    These  effects  of  pain 
appear  much  more  likely  to  arrest  the  action  of  the 
heart,  when  embarrassed  by  valvular  disease  or 
weakened  by  fatty  degeneration,  than  does  the 
action  of  chloroform,  when  carefully  administered 
and  not  continued  too  long.    Fatty  degeneration 
of  the  heart  has,  indeed,  been  present  m  a  few  ot 
the  deaths  from  chloroform,  but  this  affection  is  so 
common,  that  it  has  probably  been  present  in  quite 
as  great  proportion  of  the  patients  who  have  in- 
haled chloroform  withimpiinity,asin  those  who  died 
from  its  effects.  The  only  patient  whom  the  writer 
has  lost  whilst  inhaling  this  agent,  was,  indeed, 
;i  gentleman  of  seventy-three,  with  extreme  fatty 
degeneration  of  the  heart,  the  symptoms  of  which 
were  very  evident  during  life  ;  but  it  is  probable, 
from  the  manner  in  which  this  patient  died,  th.it 
the  disease  of  the  heart  was  the  sole  cause  of  the 
sudden  death  ;  and  the  writer  has  not  been  de- 
terred from  administering  chloroform  during  sur- 
cical  operations  in  numerous  other  cases  in  which 
the  symptoms  of  fatty  degeneration  of  the  heart 
were  present  in  a  very  marked  degree. 


Liseases  of  the  brain  do  not  prevent  the  ad- 
ministration of  chloroform.    The  writer  has  given 
it  to  several  patients  who  had  suffered  from  a  pre- 
vious attack  of  apoplexy.    In  some  of  these  cases 
the  paralysis  resulting  from  the  attack  still  re- 
mained, but  the  chloroform  was  not  attended  or 
followed  by  any  ill  effects.    Chloroform  is  often  of 
signal  service  in  the  cases  of  insane  patients  who 
require  a  surgical  operation,  as  it  enables  the  sur- 
geon to  perform  operations  that  ho  could  not  ac- 
complish without  its  aid.    The  vapour,  however, 
can  sometimes  be  administered  to  insane  patients 
only  by  force,  as  they  cannot  always  be  persuaded 
to  breathe  it  voluntarily. 

It  was  at  one  time  asserted  that  persons  addicted 
to  hard  drinking  were  with  difficulty  rendered  in- 
sensible by  chloroform  or  sulphuric  ether,  but  the 
writer  has  always  found  thatthese  persons  were  ren- 
dered unconscious,  and  even  comatose,  by  the  same 
amount  of  these  agents  as  other  patients  ;  some- 
times, however,  hard  drinkers  of  spirituous  and 
fermented  liquors  have  a  morbid  excess  of  sensi- 
bility in  the  nerves  of  common  sensation,  and  do 
not  iie  still  under  the  use  of  the  knife,  except  when 
the  brain  is  deeply  narcotised  and  the  breathing 
almost  stertorous.  .  . 

The  only  direction  which  it  is  usually  requisite 
to  give  beforehand  to  the  patient  who  is  about  to 
inhale  chloroform  is,  to  avoid  taking  a  meal  previous 
to  the  inhalation.    It  is  not  desirable,  however, 
that  he  should  fast  beyond  his  usual  hour  of  takmg 
food.    The  best  time  for  an  operation  under  chlo- 
roform is  before  the  patient's  usual  breakfast  time, 
when  this  can  be  arranged.    It  answers  very  well, 
however,  to  perfonn  the  operation  about  the  time 
when  the  patient  would  be  ready  for  another  meal, 
or  if  the  time  of  the  operation  fall  two  or  three 
hours  after  the  usual  time  of  eating,  to  request  him 
to  take  only  a  slender  repast  at  that  time,  so  as 
merely  to  prevent  the  feeling  of  hunger.  These 
precautions  are  intended  to  prevent,  as  far  as  pos- 
sible, the  vomiting  which  not  imfrequently  follows 
the  use  of  chloroform,  and  constitutes  an  un- 
pleasantness and  inconvenience  which  it  is  desir- 
able to  avoid. 

The  patient  who  is  about  to  inhale  chloroform 
is  sometimes  in  a  state  of  alarm,  either  about  that 
agent  itself,  or  the  operation  which  calls  for  its 
employment.  It  is  desirable  to  allay  the  fears  of 
the  patient,  if  possible,  before  he  begins  to  inhale, 
as  he  will  then  be  able  to  breathe  in  a  more  tran- 
quil and  regular  manner.  In  some  cases,  however, 
the  apprehensions  of  the  patient  cannot  be  removed, 
and  they  subside  only  as  he  becomes  unconscious 
from  the  inhalation.  It  has  been  said  that  chloro- 
form ought  not  to  be  administered  if  the  patient  is 
very  much  afraid,  as  the  fear  would  make  tlic  chlo- 
roform dangerous  ;  but  this  is  a  mistake,  the  clan- 
ger, if  any," lies  in  the  fear  itself.  Patients  ha^e 
Teen  known  to  die  of  fear  alone,  before  the  dis- 
covery of  inhalation  for  the  prevention  of  P"'"  ! 
two  patients  died  in  a  sudden  manner,  ='PP«'^  ^ 

from  fear,  just  as  they  were  c"™"^"'^^"^ .  " 
chloroforni  and  before  they  got  ^der  its  influence^ 
but  it  is  probable  that  if  they  had       J  f 
chlorofonn  had  taken  effect,  they  ^y''"W  Ja  e  been 
as  safe  as  other  patients  who  have  '"Y/^^^/ia. Ling 
and  chloroform  are  each  of  them  cap^bl    ^  <^  -mg 
death,  but  it  seems  "npossib  e 
combine  to  cause  danger  when  the  c mo 
administered  with  the  usual  precautions, 
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gradually  to  remove  consciousness.    Fear  is  an 
aflection  of  the  mind,  and  can  no  longer  exist  when 
the  patient  is  unconscious  ;  and  the  action  of  that 
amount  of  chloroform  whicli  is  consistent  with  even 
disordered  consciousness  is  stimulating,  and  in- 
creases the  force  and  frequency  of  the  pulse,  in  the 
same  way  as  alcohol,  and  is  therefore  calculated  to 
counteract  the  effects  of  fear  whilst  it  lasts  ;  and 
when  the  chloroform  has  been  absorbed  in  sufficient 
quantity  to  cause  unconsciousness,  fear  subsides, 
and  with  the  fear,  its  efTects  on  the  circulation.  It 
18  a  subject  of  constant  observation  by  the  writer, 
that  the  pulse,  which  is  extremely  frequent  in 
many  patients    from    apprehension,  when  they 
begm  to  inhale,  settles  down  to  its  natural  pace  as 
soon  as  they  become  unconscious.    If  antesthetics 
were  refused  the  patients  who  are  much  afraid,  the 
tunid  and  feeble,  who  most  require  them,  would 
often  be  deprived  of  their  benefits.  Moreover, 
they  would  either  be  prevented  from  haviim-  the 
advantage  of  surgery,  or  they  would  be  subjected 

■  to  the  still  greater  fear  of  pain,  as  well  as  the  pain 
itselt ;  for  w  hatever  fears  a  patient  may  have  when 
the  moment  comes  for  inhaling  a  narcotic  vapour, 
he  has  only  chosen  to  breathe  it  on  account  of  a 
stul  greater  fear  of  pain. 

The  most  convenient  position  in  which  the  pa- 
tient can  be  placed  whilst  taking  chloroform  is 
lying  on  his  back  or  side,  as  he  is  then  properly 

■  supported  in  the  state  of  insensibility,  and  can  be 
more  easily  restrained  if  he  should  struggle  whilst 
becoming  insensible.  The  half  recumbent  posture 
on  a  sofa  answers  very  well,  and  the  patient  may 

'  be  seated,  when  that  is  most  convenient  to  the 
;  operator  ;  he  must,  however,  be  placed  in  a  larm 
easy  chair  with  a  high  back,  so  that  the  head  as 
well  as  the  body  may  be  well  supported,  other- 
wise he  would  be  apt  to  slide  or  fall  when  insensible, 
li  faintness  should  come  on,  the  patient  must  of 
course  be  moved  into  the  horizontal  position,  as 
under  any  other  circumstances. 

Judging  from  experiments  on  the  lower  animals 
the  quantity  of  chloroform  which  requires  to  be 
absorbed  to  cause  insensibility  is  such  that,  in  the 
adult  human  subject  of  average  size  and  strength, 
there  is  about  eighteen  minims  of  this  liquid  in  the 
system  durmg  an  operation,  without  pain  ;  but  as 
a  gjood  deal  is  dissipated  in  all  the  usual  methods 
ot  inhalation  without  being  absorbed,  a  much  larger 
quantity  than  this  is  used  in  making  a  patient  in- 
sensible.   The  chloroform  also  keeps  exhaling  from 
the  lungs  of  the  patient  all  the  time  he  is  under  its 
mfluence,  as  can  be  proved  by  chemical  tests,  and 
must  be  replaced  by  the  inhalation  of  a  little  at  a 
time,  during  the  course  of  an  operation.  About  four 
i;ubic  inches  of  vapour  of  chloroform  in  one  hundred 
cubic  inches  of  air,  are  the  most  suitable  propor- 
tions  for  causing  insensibility  during  surgical  opera- 
tions.   A  cubic  inch  and  a  half  of  vapour  in  each 
lundred  cubic  inches  of  air  is,  indeed,  capable  of 
;ausing  insensibility,  but  an  inconvenient  length  of 
.ime  IS  occupied  when  the  vapour  is  so  much  di- 
nted, whilst,  on  the  other  hand,  if  the  air  breathed 
)y  the  patient  contains  eight  per  cent,  of  vapour 
•r  upwards,  it  is  liable  to  act  with  dangerous,  and 
ven  fatal,  rapidity. 

The  great  point  to  be  attended  to  in  the  ad- 
unistration  of  any  narcotic  vapour,  is  to  present 
0  the  patient  such  a  mixture  of  vapour  and  air 
s  will  produce  its  effects  gradually,  and  enable 
He  medical  man  to  stop  at  the  right  point.  Al 
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though  four  per  cent,  of  vapour  is  the  most  suitable 
proportion  in  the  case  of  chloroform,  the  quantity 
may  vary  from  a  little  more  than  two  per  cent,  up 
to  about  six  per  cent.,  without  inconvenience  or 
danger,  so  that  the  process  of  inhalation  need  not 
be  one  of  mathematical  exactitude.    A  great  num- 
ber of  apparatus  have  been  used  in  the  administra- 
tion of  chloroform.    That  which  the  writer  has 
employed  for  ten  years  is  made  of  metal,  and  con- 
sists of  a  double  cylinder,  the  outer  space  of  which 
contains  cold  water,  to  regulate  the  evaporation  of 
the  chloroform.    The  inner  part  of  the  cylinder  is 
furnished  with  two  coils  of  stout  bibulous  paper, 
to  afford  a  surface,  wetted  with  chloroform,  over 
which  the  air  passes  before  being  inhaled.  The 
quantity  of  vapour  which  the  air  takes  up  can  be 
ascertained  by  weighing  the  apparatus  with  some 
chloroform  in  it,  before  and  after  passing  a  mea- 
sured quantity  of  air  through  it ;  and  the  extent 
of  surface  of  bibulous  paper  can  be  altered  at  dif- 
ferent times  of  the  yeai-,  according  to  the  tempera- 
ture of  the  season.    This  apparatus  is  attached  by 
a  wide  elastic  tube  to  a  facs-piece,  which  admits 
of  unimpeded  respiration  by  either  the  mouth  or 
the  nostrils,  and  is  furnished  with  a  valve,  by 
which  any  amount  of  additional  air  can  be  ad- 
mitted to  dilute  still  further  that  which  has  passed 
through  the  inhaler  and  become  charged  with 
vapour. 

A  pocket  handkerchief  folded  and  made  into  the 
form  of  a  cone,  as  recommended  by  Dr.  Simpson, 
IS  an  apparatus  which  is  very  convenient,  and  has 
"lent  of  being  always  ready;  and  a  good 
sized  hollow  sponge  is  also  equally  convenient. 
This  method  of  giving  chloroform  is,  however,  open 
to  the  objection,  that  the  proportions  of  vapour  and 
air  which  the  patient  breathes  cannot  be  properly 
regulated ;  and  the  objection  is  still  greater  from 
the  circumstance  that  those  who  advocate  this 
mode  of  administering  chloroform  proceed  on  the 
supposition  that  there  is  no  occasion  to  regulate  the 
proportions  of  vapour  and  air  ;  that,  in  fact,  it  is 
only  requisite  to  let  the  patient  have  sufficient  ali- 
tor the  purposes  of  respiration,  and  enough  chloro- 
form to  cause  insensibility,  and  all  will  be  right 
Ihe  truth  is,  however,  that  if  there  be  too  much 
vapour  ot  chloroform  in  the  air  the  patient  breathes 
It  may  cause  sudden  death,  even  without  previous 
insensibility,  and  whilst  the  blood  in  the  lungs  is 
of  a  florid  colour.    The  table  in  the  earlier  part  of 
this  article  shows  that  the  air  is  capable  of  taking 
up  a  much  greater  quantity  of  vapour  of  chloro- 
lorra  at  ordinary  temperatures  than  it  would  be 
safe  to  inhale  ;  and  although  the  air  does  not  eet 
quite  saturated  with  vapour  of  chloroform  in  passhig 
over  a  hnndkerclnef,  yet,  on  many  occasions,  so 
much  vapour  has  become  mixed  with  the  air,  as  to 

frt?s';^pS?  ^^'"--""^  P--'^  -ning 
Whenever  chloroform  is  administered  from  a 
handkerchief  or  sponge,  it  should  be  diluted  with 
one  or  two  parts  hy  measure  of  spirits  of  wine  ^ 

h  Inndk  XV  -'^^ convenire  of 

tlie  Handkerchief  or  sponge  can  be  taken  advantai^a 
of  without  the  danger.  Very  little  of  "he  Z  tis 
.n  aled  as  the  greater  part  remains  behini  afte 
tno  chloroform  has  evaporated  ;  hut  it  acts  by 
owering  the  elastic  force  of  the  vapour  of  chloro- 
form, and  diminishing  the  amount  of  vapour  which 
>8  given  off  from  tho  handkerchief  or  sponge  iust 
as  diluting  a  strong  solution  of  ammonia  with  ad- 
K  3 
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ditional  water  diminishes  the  amount  of  the  vola- 
tile alkali,  which  escapes  as  gas.    One  hundred 
cubic  inches  of  air  are  capable  of  taking  up  ibm'teen 
cubic  inches  of  vapour,  at  60°,  from  pure  chloro- 
form, and  becoming  expanded  to  114  cubic  inches; 
but  when  the  chloroform  is  diluted  with  an  equal 
volume  of  alcohol,  it  will  only  yield  eight  cubic 
inches  of  vapour  to  100  of  air.    In  passing  over  a 
sponge  or  handkerchief  the  air  would  take  up  less 
than  this,  usually  four  or  five  per  cent.,  which  is  a 
quantity  sufficient  to  cause  insensibility  in  four  or 
five  minutes,  without  the  risk  of  sudden  accident. 
It  is  not  desirable  to  dilute  the  chloroform  with 
spirit  when  it  is  administered  with  any  kind  of 
apparatus  which  is  intended  to  regulate,  with  any 
approach  to  accuracy,  the  amount  of  vapour  in  the 
air  which  the  patient  breathes,  for  the  chloroform 
evaporates  from  the  spirit  in  greatest  quantity  at 
first,  and  less  afterwards,  as  the  remaining  spirit 
contains  less  and  less  chloroform.    This  circum- 
stance forms  no  objection,  however,  to  dilutmg 
cliloroforra  with  spirit  when  it  is  to  be  inhaled 
from  a  handkerchief  or  sponge,  as  no  great  accuracy 
is  aimed  at  by  this  method,  and  patients  may  be 
made  insensible  by  these  means  with  as  much  re- 
gularity when  the  chloroform  is  diluted  as  when  it 
is  not.    Two  drachms  of  the  mixture  of  chloroform 
and  spirit  may  be  poured  in  the  handkerchief  or 
sponge  at  one  time. 

Whatever  means  are  used  in  the  exhibition 
chloroform,  or  any  other  narcotic  vapour,  the  patient 
should  have  the  liberty  of  breathing  either  by  the 
nostrils  or  mouth.    There  should  be  no  tube  in  the 
mouth,  nor  any  nose-clasp  employed.    When  he 
begins  to  inhale,  it  is  advisable  to  request  him  to 
breathe  gently  and  quietly,  in  other  words,  to  do 
nothing  but  conduct  himself  as  if  he  were  about  to 
fall  asleep  naturally  ;  for  if  he  breathes  deeply,  the 
vapour  feels  much  more  pungent  than  it  otherwise 
would  do,  and  is  apt  to  excite  coughing,  or  a  feel- 
ing of  sufi'ocation.    It  is  desirable  also  to  give  the 
vapour  in  a  very  diluted  state  for  a  minute  or  so  at 
first,  in  order  thatthe  air  passages  may  get  gradually 
accustomed  to  its  presence.    This  is  more  particu- 
larly desirable  in  children  and  timid  persons.  It 
can  be  effected  by  means  of  the  moveable  valve  in 
the  face-piece  of  the  inhaler  which  is  used  by  the 
writer  •  or  when  a  handkerchief  or  sponge  is  em- 
ployed,' by  holding  it  at  first  some  little  distance 
from  the  face,  and  then  gradually  approaching  it 
nearer,  so  that  more  and  more  of  the  air  which  the 
patient  is  to  breathe  passes  over  the  surface  moist- 
ened with  the  anesthetic  agent. 

Some  patients  become  excited  as  soon  as  they 
are  unconscious,  and  attempt  to  get  up,  or  to  push 
away  the  chloroform  ;  under  these  circumstances,  if 
they  cannot  be  calmed  by  what  is  said  to  them, 
they  should  be  held,  and  the  vapour  should  be 
gently  and  steadily  continued  for  a  minute  or  two, 
till  a  state  of  quietude  is  produced.  The  patient 
generally  remains  quiet  as  he  becomes  unconscious, 
but  there  is  no  difficulty  in  ascertaining  whether 
he  is  conscious  or  not :  if  the  eyelids  remain  open, 
the  countenance  shows  whether  the  patient  is  con- 
scious or  not :  and  if  they  are  closed  it  is  only  neces- 
sary to  touch  them  gently  in  order  to  ascertain  this 
circumstance.  If  he  is  still  conscious,  he  will  look 
at  his  medical  man,  and  probably  speak,  or,  at  all 
events,  show  by  his  countenance  that  he  is  awake. 

The'  absence  of  consciousness  and  a  state  of 
quietude  are  both  requisite  before  the  commence- 


ment of  a  surgical  operation,  and  they  go  a  good 
way  towards  the  preparation  of  a  patient  for  it, 
but  these  symptoms  may  be  present  and  the  pa- 
tient not  be  ready  for  the  operation.    It  is  neces- 
sary to  know  whether  he  will  lie  still  under  the 
use  of  the  knife,  or  whether  he  will  make  a  resist- 
ance and  an  outcry,  which  he  would  probably  not 
make  if  he  were  awake.  The  best  plan  to  ascertain 
when  the  patient  is  ready  for  an  operation,  is  to 
raise  his  eyelid  gently,  by  placing  one  finger  just 
below  the  eyebrow,  and  then  to  touch  its  ciliary 
border  very  gently  with  another  finger.  This 
should  not  be  done  roughly,  nor  too  frequently, 
for  fear  of  exhausting  the  sensibility  when  it  is 
weak.    Just  after  miconsciousness  is  induced,  the 
eyelids  are  often  closed  very  strongly  vyheu  their 
margins  are  touched,  and  there  seems  to  be  a  real 
hyperesthesia  ;  but  this  is  probably  only  apparent, 
and  arises  from  the  control  of  the  will  being  re- 
moved, whilst  sensibility  remains.    By  continuing 
the  chloroform,  the  sensibility  of  the  margins  of 
the  eyelids  is  diminished,  until  they  may  be 
touched  without  causing  winking.    Under  these 
circumstances  the  most  severe  operations  may,  with 
scarcely  an  exception,  be  commenced  without  sign 
of  pain.  This  test  even  indicates  the  amount  of  sen- 
sibility where  a  little  remains  ;  when,  for  instance, 
touching  the  edges  of  the  eyelids  causes  veiy  languid 
and  slight  winking,  the  patient  will  usually  ilinch  a 
little  on  the  use  of  the  knife,  but  only  in  a  manner 
that  can  be  easily  restrained,  and  does  not  interfere 
with  the  greater  number  of  operations.    The  only 
cases  in  which  the  indication  afforded  by  the 
sensibility  of  the  eyelids  is  not  always  to  be  de- 
pended on,  are  those  of  certain  hysterical  patienU, 
in  whom  there  is  occasionally  no  winking  on  the 
eyelids  being  touched,  even  when  unconsciousness 
is  scarcely  induced.    In  these  cases,  one  must  be 
guided  by  the  other  symptoms,  and  also  by  the 
length  of  time  the  inhalation  has  continued,  the 
strength  of  the  vapour,  and  the  depth  and  fre- 
quency of  the  breathing.    Indeed  these  circum- 
stances should  be  observed  in  eveiy  case,  and  all 
the  symptoms  should  be  watched,  such  as  the 
expression  of  the  face,  the  state  of  the  breathing, 
and  the  condition  of  the  limbs  with  respect  to 
their  tension  or  relaxation. 

The  condition  of  the  breathing  affords  one  ot 
the  best  indications  that  the  inhalation  is  pro- 
ceeding further  than  is  desirable,  and  this  is  for- 
tunately a  sign  that  cannot  be  overlooked  by  the 
person  who  is  giving  chloroform.    ^Vhenever  the 
breathing  becomes  stertorous  the  inhalation  should 
be  immediately  suspended.    Under  these  circum- 
stances the  patient  is  always  insensible,  and  indeed 
it  is  seldom  requisite  to  carry  the  eftects  ot  tlie 
vapour  so  far  that  stertor  is  produced.    It  some- 
times happens,  when  a  little  more  chloroform  has 
been  inhaled  than  is  necessary,  that  the  patient 
breathes  for  half  a  minute  or  so  by  the  diaphragm 
only.    The  abdomen  rises  and  falls  free  y,  mit, 
as  the  muscles  of  the  chest  do  not  fix  the  ribs, 
hardlv  any  air  enters  the  lungs,  and  the  lace 
beconies  rather  livid  ;  the  pulse  meanwhile  goes  on 
very  weU ;  and  at  last  the  patient  takes  a  deep, 
lonorous  inspiration,  when  the  face  resiuii  « 
proper  colour,  and  the  breathing  goes  o"  as  u  ual^ 
When  this  state  of  breathing  occurs    t  's"aliy 
takes  place  a  few  seconds  after  the  ^-^^^^^^^ 
been  discontinued,  and  arises  from 
tion  of  the  effects  of  the  chloroform,  owing  to  tUe 


absorption  of  the  vapour  which  was  contained  in 
the  lungs  at  the  time  when  the  inhalation  was  left 
'iff.  This  increase,  or  accumulation,  of  the  eft'ects 
of  chloroform  lasts  for  about  twenty  seconds  ;  it  is 
not  dangerous  unless  the  vapour  is  inhaled  of  too 
great  strength,  but  it  should  always  be  borne  in 
mind.  It  may  be  prevented  by  reducing  the 
strength  of  tho  vapour  just  as  the  patient  is  getting 
insensible. 

When  rigidity  and  struggling  occur  in  the  third 
degree  of  narcotism,  that  is  just  after  the  suspen 
sion  of  consciousness,  the  inhalation  should  be 
continued  gently  till  these  symptoms  are  subdued. 
The  patient  is  sometimes  insensible  before  the 
rigidity  is  overcome,  but  it  is  necessary  to  have 
him  in  a  state  of  quietude,  in  order  to  enable  the 
surgeon  to  operate  with  convenience  and  safety. 
It  is  advisable  to  proceed  cautiously  and  slowly 
when  rigidity  and  struggling  are  present,  because, 
when  these  symptoms  occiu',  the  patient  has  al- 
ready absorbed  nearly  the  usual  quantity  of  chlo- 
roform, and  he  sometimes  holds  his  breath,  and 
then  suddenly  takes  a  deep  inspiration,  when  he 
might  inhale  an  overdose  of  the  vapour,  unless  it 
were  exhibited  to  him  in  a  well  diluted  state.  In 
very  robust  men,  accustomed  to  great  muscular 
exertion,  it  sometimes  takes  five  or  six  minutes 
before  the  rigidity  can  be  fairly  subdued.    If  the 
operator  should  be  afraid  to  proceed  with  the  ex- 
hibition of  chloroform  on  account  of  the  violence 
of  the  muscular  spasm  and  rigidity,  the  inhalation 
may  be  resumed  after  it  has  been  discontinued  for 
a  few  minutes,  and  the  above  symptoms  will  be 
less  violent  than  at  first.    After  the  muscular 
spasm  and  rigidity  are  subdued  by  the  chloroform, 
they  rarely  recur  during  the  operation. 

The  pupils  are  usually  somewhat  contracted  in 
the  third  degree  of  narcotism,  when  the  eyes  are 
inclined  upwards,  and  they  seem  to  be  less  sen. 
sitive  to  light  when  the  patient  is  under  the  in 
fluence  of  chloroform  than  at  other  times.  They 
do  not  become  totally  insensible  to  light,  or  widely 
dilated,  except  by  such  a  deep  effect  of  the  chloro- 
form as  it  is  desirable  to  avoid. 

There  is  often  an  increased  flow  of  saliva  during 
the  inhalation  of  chloroform,  and  although  this 
seldom  causes  any  impediment,  the  patient  occa- 
sionally makes  efforts  of  deglutition,  which  retard 
the  inhalation ;  and,  at  other  times,  he  holds  his 
breath,  with  his  mouth  full  of  saliva  after  he  is 
imconscious,  as  if  he  had  some  obscure  idea  of  dis- 
posing of  it  in  a  suitable  manner.  If  a  towel  is 
placed  against  the  lips  under  these  circumstances, 
he  generally  empties  his  mouth,  and  goes  on 
breathing  properly. 

The  length  of  time  which  it  is  most  desirable  to 
occupy  m  the  exhibition  of  chloroform,  before  an 
operation  is  commenced,  is  about  two  minutes  in 
infants,  three  minutes  in  children,  and  four  or  live 
minutes  in  adults.  Circumstances  occasionally 
occur  to  lengthen  these  periods,  but  it  hardly  ever 
takes  more  than  seven  or  eight  minutes  to  render 
the  patient  sufficiently  insensible.  When  a  longer 
time  has  been  occupied  there  has  always  been  a 
physical  cause  for  it.  The  writer  has  never  had 
any  reason  to  attribute  the  delay  to  any  idio- 
syncrasy, or  peculiarity  in  the  patient,  but  merely 
to  the  circumstance  that  the  vapour  did  not  enter 
the  lungs  in  sufficient  quantity  within  a  given 
time.  He  has  had  under  his  care  several  patients 
who,  it  was  supposed,  were  not  susceptible  of  the 
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effects  of  chloroform,  or  were,  at  least,  very  diffi- 
cult  to  bring  under  its  influence,  as  previous  at- 
tempts had  failed ;  but  he  met  with  no  difficulty 
in  causing  insensibility  in  any  of  these  cases. 

If  the  operation  be  of  short  duration,  the  first 
application  of  chloroform  will  often  suffice  without 
repeating  the  inhalation.    The  patient  now  and 
then  remains  insensible  to  the  knife  for  three 
minutes  after  the  inhalation  is  left  oft',  but  this  is 
an  exception ;  and  one  cannot  make  sure  of  this 
prolonged  effect  of  chloroform  without  producing  a 
deeper  state  of  narcotism  than  is  desirable.  When 
the  operation  lasts  more  than  a  minute  or  two,  it 
is  usually  necessary  to  repeat  the  inhalation ;  and 
indeed  it  is  generally  advisable  to  let  the  patient 
have  a  few  inspirations  of  air  mixed  with  vapour 
of  chloroform  about  every  half  minute  whilst  the 
operation  lasts,  in  order  to  keep  up  the  insen- 
sibility.   When  the  surgeon  is  operating  in  the 
neighbourhood  of  important  parts,  it  is  desirable 
to  prevent  any  sign  of  sensibility,  and  to  keep 
repeating  the  chloroform  so  as  to  keep  up  the  coma, 
without,  however,  causing  dilatation  of  the  pupil, 
or  embarrassment  of  the  breathing;  but  in  the 
greater  number  of  operations,  it  is  better  to  wait 
till  there  is  some  sign  of  sensibility,  such  as  a 
slight  cry  or  tendency  to  flinch,  before  resuming 
the  inhalation ;  and  then  a  few  inspirations  of  well 
diluted  vapour  make  the  patient  quiet  again. 

Consciousness  usually  returns  within  five  min- 
utes after  the  inhalation  has  been  discontinued. 
After  a  brief  inhalation,  for  a  very  short  operation, 
the  patient  sometimes  becomes  conscious  almost 
immediately ;  whilst,  after  a  protracted  operation, 
ten  minutes  sometimes  elapse  before  the  recovery 
of  consciousness.  When  left  to  himself  the  patient 
usually  recovers  from  the  effects  of  the  chloroform 
111  a  very  tranquil  manner,  and  it  is  desirable  not 
to  talk  to  him  until  he  has  completely  recovered. 
It  he  has  not  been  moved  whilst  insensible,  but 
wakes  in  the  position  in  which  he  fell  asleep,  he 
very  frequently  supposes  that  he  has  not  been 
asleep  at  all,  and  in  a  number  of  instances  will 
contend,  even  after  a  prolonged  operation,  that  the 
chloroform  has  not  taken  effect.  Of  course  he 
soon  finds  out  his  error.  After  the  greater  num. 
ber  of  operations  the  patients  have  to  remain  in 
bed ;  and  even  after  minor  operations  under  chlo- 
roform It  is  advisable  that  the  patient  should  lie 
or  at  least  sit  still,  for  half  an  hour,  or  longer' 
before  making  any  bodily  or  mental  exertion.  ' 

There  are  occasional  sequela;  of  the  inhalation 
of  chloroform.  Sickness  is  the  most  important  of 
these.  It  IS  most  frequent  when  the  inhalation 
takes  place  soon  after  a  meal,  but  the  best  direc- 
tions with  regard  to  diet  will  not  always  prevent 
It,  as  the  food  IS  sometimes  not  digested  when  the 
patient  is  expecting  a  surgical  optrationr^  d  tto 
b  eakfast  may  be  vomited  in  an  uualte-ed  state 
af  er  the  lapse  of  .even.l  hours.  Moreovei'  t l  e 
may  be  sickness  and  retching  when  there  is  not I  W 
n.  t  o  stomach.  Moving  th!  patient  as  ,  "01^ 
of  he  chloroform  are  subsiding,  is  very  liable  to 
excite  vomiting  when  it  might  n^'t  otheSt.,  " 
t  is  here  ore  advisable  to  allow  the  patient  to  1  e 
for  about  half  an  hour,  when  convenient,  without 
moving  1,18  head  from  the  pillow.  Even  when  a 
coling  of  sickness  is  present  it  often  subsides,  by 
this  means,  without  the  occurrence  of  vomitinc 
ft  IS  desirable  also  not  to  give  anything  to  eat  or 
drink  till  about  an  hour  after  the  chloroform  and 
K  4  ' 
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generally  not  even  then,  unless  there  is  an  incli- 
nation for  it.    Even  medicine,  such  as  an  opiate, 
is  better  delayed  for  an  hour  or  so,  except  when 
there  is  an  urgent  necessity  for  giving  it  sooner. 
When  a  patient  is  faint  from  loss  ol'  blood  of  course 
this  rule  must  be  disregarded,  and  wine  or  brandy 
may  be  given,  and  repeated  if  it  be  vomited. 
When  vomiting  occurs,  it  most  usually  takes  place 
after  the  chloroform  is  discontinued,  and  whilst  its 
eifects  are  passing  off.    It  often  occurs  before  the 
patient  is  quite  conscious,  and  he  does  not  know  it 
imless  he  is  told.    In  a  few  cases,  in  which  there 
is  a  good  deal  of  food  in  the  stomach,  vomiting 
comes  on  before  the  operation  is  concluded,  and 
now  and  then  even  before  it  is  commenced.  When 
vomiting  comes  on  during  an  operation,  it  is  some- 
times difficult  to  prevent  the  patient  from  awaldng ; 
but  this  can  generally  be  accomplished  by  wiping 
the  mouth,  and  resuming  the  inhalation  as  soon  as 
the  effort  of  vomiting  is  over.    In  many  cases  the 
sickness  does  not  come  on  till  the  patient  awakes, 
but  the  sickness  really  due  to  chloroform  probably 
always  begins  within  an  hour  or  two,  or,  at  the 
furthest,  just  after  the  first  food  which  is  taken. 
When  sickness  did  not  occur  till  the  following 
day  the  writer  has  always  found  that  an  opiate 
had  been  taken,  or,  at  least,  that  there  was  some 
other  cause  to  which  it  was  probably  due.  Several 
cases  have  occurred  in  which  the  sickness  has 
lasted  for  two  or  three  days  in  spite  of  the  usual 
remedies  ;  but  these  cases  form  a  small  portion  of 
the  whole  number  in  which  chloroform  is  admin- 
istered, and  they  have  chiefly  happened  in  persons 
who  were  subject  to  attacks  of  vomiting  from  slight 
causes. 

The  sickness  caused  by  chloroform  usually  sub- 
sides as  soon  as  the  stomach  is  emptied  by  vomit- 
ing. It  is  therefore  advisable  not  to  do  anything 
for  it  for  an  hour  or  so;  but  when  it  continues 
beyond  this  period  a  little  cold  brandy  and  water 
removes  it  in  most  cases.  When  this  remedy  has 
failed,  a  dose  of  opium  has  been  found  to  relieve 
the  sickness.  Effervescing  draughts  have  not  ap- 
peared to  be  of  much  service,  and  draughts  of 
warm  water  seem  to  make  the  sickness  worse.  It 
is  not  advisable  for  the  patient  to  make  any  effoit, 
but  only  to  vomit  if  obliged  to  do  so. 

Chloroform  is  occasionally  followed  by  faintness 
and  depression,  especially  if  the  patient  remains 
in  the  sitting  posture,  and  is  liable  to  faintness  at 
other  times.  The  horizontal  position  is  the  treat- 
ment for  this,  with  ammonia  to  the  nostrils  and 
wine  or  brandy  if  the  faintness  does  not  presently 
subside. 

Hysterical  symptoms  sometimes  come  on  in 
female  patients  as  the  effects  of  chloroform  are 
subsiding,  and  the  writer  has  on  two  occasions 
met  with  them  in  the  male.  These  symptoms 
nearly  always  pass  off  spontaneously  within  half 
an  hour.  If  they  do  not,  they  must  be  treated  on 
the  ordinary  principles.  Hysteria  was  probably 
quite  as  frequent  and  severe  an  attendant  on  ope- 
rations when  they  had  to  be  submitted  to  without 
the  aid  of  anajsthetics  as  at  present. 

If  chloroform,  when  administered  in  the  usual 
way,  were  continued  in  the  disregard  of  the  symp- 
toms death  would  undoubtedly  be  the  result ;  and 
some  persons  who  have  lost  their  lives  by  incau- 
tiously inhaling  it,  when  no  one  was  near  to  watch 
its  effects,  have  probably  expired  from  its  being 
continued  too  long  ;  but  on  examining  the  detnils 
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of  the  recorded  deaths  from  chloroform,  during  its 
administration  for  surgical  operations,  it  will  be 
found  that,  in  every  case,  the  dangerous  symptoms, 
if  not  the  actiuil  death  of  the  patient,  came  on 
suddenly,  and  without  previous  warning.  There 
is  in  fact  no  reason  to  conclude  that  any  of  these 
accidents  occurred  from  mistaking,  or  overlooking, 
the  symptoms  which  indicate  that  it  should  be  left 
off',  when  it  is  administered  throughout  in  a  safe 
and  gradual  manner. 

Experiments  on  dogs,  cats,  and  other  domestic 
animals,  show  that  chloroform  may  cause  death  in 
two  very  distinct  modes  ;  and  as  these  animals  are 
acted  on  by  chloroform  precisely  in  the  same  way 
as  the  human  being,  in  all  those  stages  and  degrees 
of  its  influence  which  can  be  induced  without 
danger,  it  may  safely  be  concluded  that,  when 
they  .are  killed  in  such  a  manner  that  the  mode  of 
dying  exactly  resembles  that  which  occurs  in  the 
accidents  to  the  human  subject,  the  precise  cause 
of  death  is  the  same.    When  animals  are  made  to 
breathe  air  containing  four  or  five  per  cent,  of  its 
volume  of  vapour  of  chloroform  until  they  are 
killed,  death  takes  place  slowly  and  gradually. 
They  first  become  gradually  insensible,  and  then 
deeply  so  ;  afterwards  the  breathing  becomes  em- 
barrassed, and  it  ceases  fifteen  or  twenty  minutes 
after  the  beginning  of  the  experiment.    The  heart 
continues  to  beat  very  distinctly  for  one  or  two, 
and  sometimes  three  minutes  after  the  breathing 
has  ceased  ;  and  its  action  becomes  suspended,  as 
in  asphyxia,  by  privation  of  air,  on  account  of  the 
absence  of  the  respiration,  and  not  from  the  direct 
action  of  the  chloroform.    During  this  interval, 
whilst  the  heart  is  still  beating,  the  animal  can  be 
easily  restored  by  artificial  respiration,  and,  more- 
over, there  are  often  two  or  three  gasping  inspira- 
tions at  the  moment  when  the  heart  is  ceasing  to 
beat,  which  generally  have  the  eft'ect  of  restoring 
its  action,  and  bringing  about  the  recovery  of  the 
animal,  if  the  chloroform  have  been  withdrawn. 

When,  on  the  contrary,  the  animals  mentioned 
above  are  made  to  breathe  air  containing  eight  or 
ten  per  cent.,  or  upwards,  of  chloroform,  death 
takes  place,  in  nearly  all  cases,  very  suddenly,  and 
the  action  of  the  heart  does  not  swvive  the  breath- 
ing. The  chloroform  is  absorbed  into  the  blood 
as  it  passes  through  the  lungs,  in  such  quantity 
that  it  acts  directly  on  the  heart,  which  ceases  to 
beat  at  the  same  moment  as  the  breathing  ceases, 
or,  in  a  few  cases,  even  before  the  breathing. 

It  is  by  this  last  of  the  two  modes  of  death  that 
the  accidents  from  chloroform  have  occiurred.  In 
no  recorded  instance  has  the  pulse  survived  the 
respiration,  whilst  in  several  cases  it  has  ceased 
before  the  breathing ;  and  as  regards  the  strength 
of  the  vapour  which  was  being  inhaled  just  belore 
the  accidents  happened,  it  may  in  every  case  have 
been  as  much  as  eight  or  ten  per  cent,  in  propor- 
tion to  the  air.  Attention  has  rarely,  if  ever,  been 
directed  to  this  point  in  cases  in  which  accidents 
have  occurred,  although  great  care  and  attention 
have  been  generally  employed.  Many  of  tUe 
deaths  from  chloroform  took  place  before  the  ope- 
ration was  begun,  several  during  its  performance, 
and  a  few  just  when  it  was  completed,  in  some 
of  the  accidents  which  occurred  within  the  first 
two  or  three  vears  after  chloroform  was  introducea 
the  patients  died  suddenly,  within  half  a  minute 
after  commencing  to  inhale,  having  taken  only  a 
few  inspirations. 
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j      There  was  disease  of  vital  organs  in  a  few  of 
;    he  patients  who  died  from  chloroform,  but,  on  tlio 
!   V.  hoIe,_they  were  probahly  in  as  sound  and  healthy 
I  condition  as  the  multitude  who  have  inhaled  this 
I    i-ent  without  ill  effects.    Not  a  few  of  them  cer- 
iinly  were  robust  young  men  suffering  only  from 
local  ailment  or  injury.    This  shows  that  the 
cidents  cannot  be  attributed  to  the  condition  of 
0  patient.    Some  hidden  peculiarity  of  consti- 
uitionhas  indeed  been  occasionally  alluded  to  as 
.1  probable  cause  of  the  accidents,  but  there  is  an 
answer  to  this  iu  the  circumstance  that  many  of 
the  same  patients  had  inhaled  chloroform  pre- 
viously without  ill  effects,  some  of  them  within 
two  or  three  days  of  the  time  of  the  accident.  In 
no  case  can  death  be  attributed  to  any  impmity  in 
the  chloroform  employed. 

The  appearances  found  in  the  body  after  death 
fi'om  chloroform  are  not  very  striking.    The  head 
lias  generally  presented  nothing  peculiar.  The 
lungs  have  usually  been  somewhat  congested,  and 
hi  seme  cases  very  much  so.    The  quantity  of 
blood  in  the  cavities  of  the  heart  has  varied  very 
much,  probably  from  its  being  disturbed  by  the 
artificial  respiration  nearly  always  employed  ;  for 
in  animals  killed  by  chloroform,  the  right  cavities 
t.f  the  heart  are  always  full  of  blood,  and  the  left 
cavities  generally  contain  a  small  quantity.  The 
blood  has  in  nearly  all  cases  remained  fluid  after 
death,  as  it  usually  does  in  cases  of  sudden  death 
from  any  cause  in  the  human  subject.    A  good 
deal  of  stress  has  in  some  cases  been  laid  on  this 
fluidity  of  the  blood  after  death  from  chloroform, 
but  there  is  one  circumstance  which  shows  that  it 
is  not  connected  with  the  mode  of  dying  as  a 
cause,  but  only  as  a  consequence.    If  the  heart  or 
great  vessels  of  an  animal  are  cut  just  after  it  is 
dead  from  chloroform,  the  blood  which  escapes 
always  coagulates  immediatelyand  firmly,but  if  the 
body  is  not  opened  till  the  following  day,  the  blood 
18  found  almost  altogether  fluid,  and  remains  so. 

The  first  rule  to  be  observed,  in  order  to  avoid 
the  danger  of  accident  in  administering  chloroform, 
is  to  have  the  vapour  always  sufficiently  diluted 
with  air,  to  so  regulate  the  process,  in  fact,  that 
the  vapour  never  constitutes  more  than  six  per 
cent,  of  the  inspired  air.    The  means  of  effect- 
ing this  have  been  already  detailed.    The  next 
rule  is  to  attend  closely  to  the  symptoms  which 
have  been  above  described,  and  stop  whenever 
insensibility  is  induced,  or  when  the  breathing 
'has  any  tendency  to  become  stertorous.  When 
the  first  rule  is  followed  the  second  is  easy  enough; 
but  if  the  air  the  patient  breathes  should  become 
too  highly  charged  with  vapour,  it  may  happen  that 
no  amount  of  attention  to  the  symptoms  will  avert 
an  accident.  In  several  fatal  cases,  which  occurred 
whilst  the  patient  was  carefully  watched,  the  last 
-beat  of  the  pulse  was  equal  in  volume  and  force 
to  those  which  preceded  it. 

The  great  necessity  of  avoiding  accidents  with 
chloroform  is  rendered  the  more  urgent  by  the 
sircumstance  that  so  little  can  be  done  to  remedy 
in  accident  when  it  occius.  If  the  patient  is  in 
•eal  jeopardy  from  chloroform  he  nearly  always 
•ecovers  spontaneously  and  immediately, "or  not  at 
ill.  Only  one  or  two  instances  are  known  of 
)atients  being  restored  from  the  effects  of  an  over- 
lose  of  chloroform,  who  would  not  probably  have 
ocovered  of  themselves.  Artificial  respiration 
iromptly  and  vigorously  applied,  affords  the  best 
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chance  of  restoring  the  patient ;  and  it  should  bo 
resorted  to  as  soon  as  the  pulse  and  natural 
breathing  have  ceased.     Probably  the  postural 
method,  introduced  by  the  late  Dr.  Marshall  Hal), 
is  the  most  ready  and  effectual.    The  writer  has 
been  able  to  restore  animals  by  artificial  respira- 
tion, in  some  cases  where  they  evidently  would 
not  have  recovered  without  it,  but  only  when  a 
tube  had  been  fixed  in  the  trachea  previously  to 
giving  the  lust  dose  of  chloroform,  so  that  the  arti- 
ficial respiration  might  be  effectually  performed 
within  a  quarter  of  a  minute  after  apparent  death. 
In  these  trials  the  action  of  the  heart  recom- 
menced in  a  few  seconds,  or  not  at  all.   The  jugu- 
lar vein  might  with  propriety  be  opened  if  it  were 
distended ;  for  in  opening  animals  just  after  they 
were  suddenly  killed  by  chloroform,  the  action  of 
tlie  heart  has,  in  some  instances,  recommenced  on 
the  distension  of  its  right  cavities  being  relieved 
by  cutting  the  veins  at  the  root  of  the  neck.  The 
writer  has  not  found  electro-magnetism  of  any 
use  in  the  restoration  of  animals  which  were  killed 
by  chloroform.    As  to  the  dashing  cold  water  on 
the  patient,  applying  ammonia  to  the  nostrils, 
and  such  like  measures,  it  is  enough  to  say  that 
they  would  have  no  effect  whatever,  even  in  a 
case  where  the  patient  has  inhaled  chloroform 
within  perfectly  safe  bounds,  and  is  in  a  state  to 
undergo  even  a  minor  surgical  operation  without 
flinching. 

The  proportion  which  the  number  of  accidents 
from  chloroform  bears  to  the  whole  number  who 
inhale  it  cannot  be  ascertained  ;  for  although  cases 
of  accident  are  generally  published,  the  number 
who  inhale  it  without  injury  is  unknown.    It  is 
certain,  however,  that  the  proportion  of  the  acci- 
dents from  Its  use  is  extremely  small.  The  remark 
IS  sometimes  made,  that  patients  used  occasionallv 
to  die  suddenly,  just  at  the  beginning  of  a  sm-gical 
operation,  apparently  without  any  adequate  cause. 
Whether  these  cases  were  as  numerous  as  the 
deaths  from  chloroform  might  be  the  subject  of 
ingenious  speculation,  for  there  is  no  means  of 
determining  ;  there  is,  however,  no  reason  to  sup- 
pose that  the  deaths  which  occur  under  the  use 
ol  chloroform  are  of  the  same  nature,  and  happen 
to  the  same  persons,  as  the  deaths  alluded  to 
J.  hese  latter  probably  arose  from  tlie  effects  of 
mental  emotion  or  of  pain,  both  of  which  are  pre- 
vented by  chloroform  ;  and  the  endeavour  of  the 
medical  man  should  be,  to  prevent,  as  far  as  pos- 
sible, both  the  dangers  of  pain  and  mental  emotion 
and  also  those  which  are  peculiar  to  chloroform  ' 
Sulphmic  ether  continues  to  be  still  used  in  some 
parts  of  America  and  the  continent  of  Europe 
The  chief  objection  to  it  is  its  strong  and  persistent 
odour,  which  remains  in  the  breath  of  the  patient 
frequently  for  two  days.    The  surgeon  also  can  es 
the  odour  of  it  about  with  him.    The  effects  of 
sulphmuc  ether  are  as  nearly  as  possib  e  the  ame 
as  those  of  chlorolorm,  but  a  much  larger  quartv 

drachm  of  chloroform  usually  aiflices  to  make  the 
adult  patient  insensible,  about  a  fluid  ounce  of  eth  r 

TH"^'  ""•'^'^  "^•^-'^"^  taken  to  CO  n- 
eract  e  cold  produced  by  the  evaporation  of  the 
cthei  the  evaporation  itself  often  becomes  so  di- 
minished, that  a  long  time  is  occupied  in  causing 
insensibility;  and  in  some  cases,  no  elfect  is  pro- 
duced beyond  a  state  of  excitement,  as  the  patient 
goes  on  brcatliing  air  cooled  much  below  tlio  freez- 


138  ANESTHESIA. 

ing  point,  but  containing  very  little  vapour.  By 
using  a  copious  bath  of  cold  water  to  supply  the 
caloric  carried  oiY  by  the  evaporation  of  the  ether, 
the  writer  was  able  to  make  every  patient  insen- 
sible with  this  agent,  and  generally  in  the  space 
of  four  minutes.  The  recovery  from  the  ett'ects  of 
ether  is  generally  slower  than  from  tliose  of  chlo- 
roform, and  the  patient  often  remains  in  a  state  of 
inebriation  for  about  half  an  hour  after  it.  Sul- 
phui-ic  ether  has,  perhaps,  but  one  advantage  over 
chloroform,  which  is,  however,  an  important  one — 
it  is  its  great  safety.  There  is  reason  to  conclude 
from  experiments  on  annuals,  that  tliis  agent  is 
altogether  incapable  of  causing  sudden  accidents, 
such  as  those  which  have  happened  in  tlie  employ- 
ment of  chloroform.  Only  two  deaths  are  known 
to  have  occurred  during  "tlie  inhalation  of  ether. 
They  both  took  place  in  France.  In  one  case  the 
patient  appeared  to  die  slowly  from  want  of  air, 
owing  to  the  faulty  construction  of  the  inhaler. 
The  other  death  occurred  suddenly,  during  the 
removal  of  a  tumor  of  the  upper  jaw,  in  a  very 
unfavourable  subject,  and  was  probably  caused  by 
loss  of  blood. 

The  writer  of  this  article  has  employed  amylene 
in  between  two  and  three  hundred  operations,  but 
has  discontinued  it  on  account  of  two  accidents 
which  he  met  with.    Amylene  was  discovered  by 
M.  Balard  in  1 844.    It  is  made  by  distilling  amy- 
lic  alcohol,  i.  e.  purified  fusel  oil,  with  chloride  of 
zinc.    It  is  a  colourless  and  very  mobile  liquid, 
only  two  thirds  as  heavy  as  water,  and  less  than 
half  the  weight  of  chloroform.    It  is  composed  of 
ten  atoms  carbon,  and  ten  atoms  hydrogen.  It 
boils  at  102^  Fahr.,  and  the  specific  gravity  of  its 
vapour  is  2*45.    Its  solubility  in  water  is  curiously 
slight,  as  it  requires  about  10,000  parts  of  water 
for  its  solution.    It  has  an  odour  somewhat  re- 
sembling that  of  naphtha,  not  so  strong  or  permanent 
as  that  of  sulphuric  ether,  but  stronger  and  more 
permanent  than  that  of  chloroform.    It  is  almost 
without  taste  or  pungency.    The  amount  of  amy 
lene  used  in  making  an  adult  patient  insensible  is 
about  half  a  fluid  ounce,  and  is,  consequently,  in- 
termediate between  those  of  chloroform  and  ether 
In  a  long  operation,  indeed,  the  amylene  has  to  be 
repeated  so  frequently  that  a  larger  quantity_  is 
used  than  in  the  case  of  sulphuric  ether.  With 
the  exception  of  the  accidents  alluded  to  above, 
the  action  of  amylene  was  extremely  favourable, 
and  it  appeared  to  possess  certain  advantages  over 
chloroform  in  the  following  circumstances  :— first, 
its  vapour  being  almost  altogether  without  pun 
gency,  it  was  easier  to  breathe  ;  second,  the  opera 
tion  could  be  performed  with  a  less  amount  of 
narcotism  of  the  brain  than  in  the  case  of  chloro- 
form or  ether.    In  the  operations  under  amylene 
the  patient  was  usually  in  an  apparently  waking 
state,  though  really  unconscious  of  what  was  oc- 
curring around,  and  occupied  with  his  dreams.  In 
a  few  cases  he  was  conscious,  and  even  talked 
to  his  surgeon  during  the  operation.   Third,  the  re 
covery  was  more  prompt  even  than  after  chloro 
form  ;  and  foui'th,  sickness  was  extremely  rare  after 
amylene. 

Amylene  does  not  cause  insensibility  unless  the 
air  which  the  patient  breathes  contains  as  much  as 
fifteen  per  cent,  of  the  vapom-,  and  judging  from  ex- 
periments on  animals,  the  vapour  may  be  increased 
10  thirty  per  cent,  without  danger.  When  ad- 
ministered on  a  handkerchief  or  sponge,  it  is  pro- 


bably attended  with  as  little  or  even  less  danger 
than  undiluted  chloroform.  It  has  been  largely 
used  in  Paris,  Strasbourg,  Berlin,  and  Lyons, 
without  any  accidents  from  its  use  being  recorded. 
In  the  two  cases  in  which  death  occurred  during 
its  use,  the  heart  suddenly  ceased  to  beat  when 
the  patients  were  not  very  insensible.  The  breath- 
ing continued  in  one  case  for  ten  minutes  afterwards, 
and  in  the  other  case  for  even  a  much  longer  period. 
The  means  which  the  writer  employed  for  the  ex- 
hibition of  amylene  were  the  same  which  he  has 
found  so  successful  in  the  employment  of  chloro- 
foiTO.  If  he  should  use  amylene  again,  he  would 
be  inclined  to  give  it  from  a  large  bladder  or  bag, 
so  that  the  quantity  of  vapour  in  the  air  might  be 
under  complete  control. 

Several  agents  have  been  inhaled  with  success, 
in  a  few  cases,  for  preventing  the  pain  of  opera- 
tions, besides  those  treated  of  above,  but  as  they 
have  not  come  into  general  use,  it  is  unnecessary 
to  enumerate  them  in  a  work  on  surger)'. 

The  process  of  administering  an  anaesthetic  va- 
pour is  so  much  the  same  in  every  case  where 
severe  pain  is  to  be  prevented,  that  very  little 
requires  to  be  said  respecting  particular  operations. 
It  is  desirable,  as  a  general  rule,  that  the  patient 
should  be  placed,  before  inhaling,  in  the  position 
in  which  the  operation  will  be  performed,  so  that 
the  surgeon  will  be  able  to  commence  without 
delay,  as  soon  as  insensibility  is  induced.  In  opera- 
tions on  the  back,  however,  the  patient  should 
inhale  first,  and  be  turned  over  afterwards  ;  and 
in  cases  where  moving  him  causes  great  pain,  he 
may  inhale  in  bed,  and  be  moved  when  insensible. 
In  lithotomy  the  patient  should  be  placed  on  the 
table,  with  a  pillow  under  his  head,  and  inhale  till 
he  is  insensible.    The  sound  may  then  be  intro- 
duced, and  afterwards  the  bandages  should  be 
applied,  and  the  patient  be  drawn  down  to  the  foot 
of  the  operating  table,  a  little  more  vapour  being 
administered  whilst  this  is  done,  to  keep  up  the 
insensibility.    In  lithotomy  in  children,  the  feet 
and  hands  are  sometimes  not  bandaged,  but  in  this 
case  the  person  administering  the  ansesthetic  should 
hold  the  head  or  shoulders  of  the  child  with  one 
hand,  whilst  the  surgeon  makes  his  first  incision, 
otherwise  the  child  may  push  its  body  away  at 
this  moment,  unless  the  insensibility  is  deeper 
than  is  necessary  ;  for  the  assistants  who  hold  the 
legs,  and  think  they  are  doing  great  service,  make 
a  fulcrum  which  enables  the  child  to  do  this.  In 
amputations,  the  tourniquet  may  with  advantage  be 
adjusted  whilst  the  patient  is  inhaling,  and  tight- 
ened as  soon  as  he  is  insensible.    Operations  on 
the  anus  and  rectum  obviously  cannot  be  performed 
under  chloroform  or  ether,  whilst  the  patient  is  on 
his  feet,  and  leaning  over  a  bed  or  table  ;  he  must 
be  placed  either  on  his  side  with  the  knees  drawn 
up,  or  else  in  the  lithotomy  position.    Some  pa- 
tients have  a  great  tendency  to  straighten  out  the 
leirs  during  operations  on  the  anus,  unless  they  are 
made  very  deeply  insensible,  and  in  the  cases  ot 
strong  muscular  men,  it  is  desirable  for  the  surgeon 
to  have  two  assistants,  as  the  great  muscles  of  the 
lower  extremities  are  with  difliculty  restrained, 
even  if  they  retain  but  a  third  of  their  ordinary 

'"'TnOTeat  operations  on  the  face,  such  as  the  re- 
moval of  tumors  of  the  maxillary  bones,  there  a 
often  considerable  difficulty  in  keepmg  up  ue 
insensibility  during  the  operation;  but  by  having 


a  hollow  sponge  in  readiness,  moistened  with  a 
juixture  of  chlorofom  and  spirit,  and  holding  it 
new  the  face  whenever  the  hands  of  the  operator 
aiid  his  assistants  atl'ord  room,  the  patient  can  be 
rendered  so  far  insensible  that  he  does  not  remem- 
ber the  operation.  The  patient  should  not  be  made 
very  deeply  insensible  in  operations  involving  the 
mouth  ornose,  audaccompanied  with  great  bleeding. 
He  may,  however,  be  with  safety  made  so  insen- 
sible as  not  to  have  pain,  provided  all  the  facilities 
are  given  for  getting  rid  of  the  blood  that  would 
be  allowed  in  the  waking  state.  The  glottis  retains 
its  sensibility  under  the  influence  of  antesthetic 
agents  if  their  effects  are  not  carried  to  an  extreme 
degree  ;  but  a  patient  when  awake  cannot  breathe 
with  more  than  a  certain  amount  of  blood  in  the 
fauces,  therefore,  as  he  eminot,  when  insensible, 
push  away  his.  surgeon  and  hold  his  head  down,  it 
must  be  held  down  occasionally,  when  the  quantity 
of  blood  is  such  as  to  require  it.  A  litde  blood  is 
liable  to  get  into  the  trachea  in  great  operations 
about  the  mouth,  whether  tlie  patient  is  insensible 
or  not,  and  in  either  case  it  is  coughed  up  again. 
There  is  no  evidence  of  any  harm  having  resulted 
from  blood  flowing  into  the  windpipe  in  operations 
about  the  mouth.  One  patient  died  about  an 
hour  after  the  removal  of  the  greater  part  of  a 
tiunor  of  the  upper  jaw  and  neighbouring  bones, 
so  much  of  it  as  could  be  reached  ;  but  his 
symptoms  were  those  of  exhaustion  from  loss  of 
blood ;  and  after  death  only  a  few  small  spots  of 
blood  were  found  in  the  lungs,  and  this  small 
quantity  apparently  entered  whilst  he  was  mori- 
bund, for  some  hemorrhage  continued  to  the  time 
of  death.  Some  of  the  blood  is  nearly  always 
swallowed  in  operations  about  the  mouth  ;  this  is 
generally  the  case  in  tooth  drawing  under  the 
influence  of  chloroform,  as  is  proved  in  the  cases 
in  which  the  patient  afterwards  vomits. 

Chloroform  and  sulphuric  ether  are  of  great  ser- 
vice in  the  reduction  of  dislocations,  more  particu- 
larly those  of  long  standing  ;  not  only  by  the 
prevention  of  the  pain,  but  by  removing,  or  greatly 
diminishing,  the  resistance  of  the  muscles.  Some 
dislocations  of  the  shoulder  have  been  completely  re- 
duced, as  long  as  five  months  after  the  accident,  with 
the  aid  of  these  agents.  There  are  other  operations 
not  unfrequently  performed  of  late,  under  the  in- 
fluence of  anaesthetics,  which  the  surgeon  could 
hardly  have  proposed  without  their  aid  ;  namely, 
the  forcible  breaking  down  of  adhesions  produced 
by  disease  of  the  joints.  In  a  few  cases  also  the 
operation  for  hernia  has  been  prevented  by  the  use 
of  ana:3thetic3  ;  the  taxis  having  been  successful 
under  their  use,  after  it  had  previously  failed. 
AnjEsthetic  agents  may  be  administered  safely,  and 
with  great  advantage,  to  patients  who  have  to  un- 
dergo operations  in  a  state  of  great  debility,  either 
from  disease  or  severe  injury. 

The  local  application  of  ice  and  salt,  so  much 
advocated  by  Dr.  James  Arnott,  is  capable  of 
preventing  the  pain  of  those  operations  which  do 
not  go  deeper  than  the  skin.  The  ice  should  bo 
well  pounded  and  intimately  mixed  with  the  salt, 
then  put  into  a  piece  of  muslin,  and  applied  to  the' 
part  to  bo  operated  on.  The  effect  is  generally 
produced  in  from  three  to  five  minutes,  and  is 
known  by  the  skin  becoming  very  white  and  as 
firm  as  stearino.  There  is  some  pain  during  the 
application  of  the  frigorific,  and  still  more  as  the 
skin  IS  recovering  its  sensibility,  but  this  last  can 


ANAESTHESIA.  139 

be  moderated  by  the  application  of  iced  water. 
When  the  operation  extends  to  the  tissues  beneath 
the  skin,  pain  is  experienced. 

It  was  not  to  be  expected  that  the  use  of  iinajs- 
thetic  agents  should  make  any  great  difference  in 
the  ultimate  result  of  important  operations.  The 
fact  of  a  multitude  of  patients  inhaling  these  agents 
for  minor  operations,  without  ill  effects,  shows  that 
they  are  not  injurious  to  the  health  ;  and  this 
being  the  case,  the  prevention  of  the  paiu  of  great 
operations  cannot  be  otherwise  than  beneficial. 
The  satisfactory  condition  in  which  a  patient  is 
generally  found  just  after  an  operation  -without 
pain,  confirms  this  view;  at  the  same  time  it  must 
be  remembered  that  death  ■^^■as  seldom  due  to  the 
immediate  effects  of  an  operation  .before  ancesthe- 
tics  were  employed,  but  to  causes  which  came  into 
action  after  the  operation,  and  which  are  still  in 
force.    There  are  no  very  extensive  or  trustworthy 
statistics  of  the  results,  even  of  amputations,  before 
the  employment  of  anffisthetics,  to  compare  with 
the  present  results  of  these  operations,  and  if  there 
were,  it  would  be  necessary  to  bear  in  mind  that 
the  very  introduction  of  these  agents  has,  in  many 
cases,  altered  the  conditions  under  which  operations 
are  performed.     On  the  one  hand,  the  patient 
often  gives  his  consent  to  an  operation  at  an  earlier 
and  more  favourable  period  than  he  would  do  if 
he  had  to  submit  to  the  pain,  and  on  the  other, 
the  surgeon  sometimes  recommends  an  operation 
when  the  prospect  of  success  is  so  small  that  it 
would  hardly  counterbalance  the  evil  of  the  pain, 
if  that  could  not  be  prevented.    The  progress  of 
surgery  has  also  altered  the  circumstances"  under 
which  operations  are  performed  ;  resection  of  the 
larger  jomts  being  often  performed  now  in  cases 
where  amputation  would  formerly  have  taken  place. 
This  change  of  practice  is  itself  very  much  due  to 
the  introduction  of  ana>sthetics.    The  most  unex- 
ceptionable way  of  endeavouring  to  ascertain 
whether  any,  and  if  so,  what  influence  has  been 
exerted  on  the  result  of  large  operations  by  the 
use  ol  ancesthetics,  is  to  examine  the  result  of  these 
operations  for  a  series  of  years  in  the  same  insti- 
tution, before  the  use  of  these  agents  and  afterwards. 
iJr.  I'enwick  made  an  extensive  inquiry  of  this 
kind  into  the  results  of  all  the  important  operations 
in  the  Newcastle  Infirmary,  for  a  number  of  years 
before  the  use  of  ether  and  chloroform,  and  for  the 
period  during  which  these  agents  have  "been  in  use 
and  the  comparison  is,  on  the  whole,  decidedly  in 
favour  of  the  latter  period. 

The  writer  of  this  article  has  not  kept  an  account 
ot  all  the  cases  in  which  he  has  administered  chloro- 
torm,  but  he  finds,  nevertheless,  that  he  has  mo 
moranda  of  rather  more  than  three  thousand  ciMit 
hundred  surgical  operations  in  which  he  has  cx- 

nn  it.  1L  i  f  ^V-f  '''='='1  selected  cases  ■ 
on  the  other  hand  whilst  he  has  not  declined  to 
admmister  chloroform  in  any  instance  in  Xh  a 
surgical  operation  was  required,  he  has  been  con^ 
u  ted  ,n  a  great  number  of  cases,  and  has  unSer- 

"t'uV^  '"edical  men 

ad  hesitated  to  do  so,  on  account  of  disease  of 
ho  heart,  of  great  debility,  or  some  other  cmL 
for  the  writer  has,  after  giving  the  subject  his  care! 
tul  consideration,  acted  on  the  principle  that  chlo- 
roform, when  carefully  administered  is,  under  all 
circumstances,  less  likely  to  be  injurious  than 
severe  pain.  With  this  amount  and  kind  of  prac- 
tice the  writer  has  lost  but  one  patient  whilst  in- 
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billing  chloroform,  whom,  he  believes,  as  was  pre- 
viously stated,  to  have  died  of  the  disease  of  the 
heart  under  which  he  was  labouring,  and  not  from 
the  anaesthetic  ;  for  the  heart  suddenly  ceased  to 
beat  whilst  he  was  making  a  straining  effort,  as  if 
he  were  beginning  to  feel  the  operation  —  that  of 
lithotrity.  Every  medical  man  who  takes  the 
same  pains  will  of  course  be  likely  to  have  the 
same  success  as  the  writer';  and,  with  the  expe- 
rience which  has  already  been  gained,  it  may  rea- 
sonably be  expected  that  accidents  from  the  use  of 
chloroform  will  be  less  likely  than  heretofore. 
There  is  every  reason  to  conclude,  therefore,  that 
this  agent  may  be  administered  with  an  amount  of 
risk  so  small  as  to  be  hardly  appreciable  —  less 
indeed  than  attends  many  of  the  most  ordinary 
proceedings  in  medicine  and  surgery  ;  and  as  severe 
pain  is  not  without  danger,  it  may  not  unrea- 
sonably be  expected  that  chloroform  may,  in  some 
cases,  be  an  additional  source  of  safety  to  the  pa- 
tient. The  great  and  direct  benefit  of  the  preven- 
tion of  pain  by  anaesthetics  is  so  universally  ad- 
mitted, that  it  is  imnecessary  to  do  more  than 
allude  to  it  in  this  place  ;  some  instances  have 
been  mentioned  above,  in  which  these  agents  enable 
the  surgeon  to  effect  what  otherwise  could  not  be 
accomplished  ;  and  another  advantage  which  they 
undoubtedly  confer,  is  that  of  frequently  causing 
patients  to  consent  at  once  to  receive  the  benefits 
of  operative  surgery,  instead  of  withholding  their 
consent,  either  altogether,  or  till  the  most  favour- 
able period  for  relief  would  be  passed.] 

John  Snoiv,  M.D. 
ANEURISM,  or  Aneurysm  (from  avevpiio-fj-a, 
a  dilatation).  The  tumors  which  are  formed  by 
a  preternatural  dilatation  of  a  part  of  an  artery,  as 
well  as  those  swellings  which  are  occasioned  by 
a  collection  of  arterial  blood,  effused  in  the  cellular 
tissue,  in  consequence  of  a  rupture,  or  wound  of 
the  coats  of  the  artery,  but  having  no  outlet  in 
the  integuments  (see  Guthrie,  On.  Dis.  of  Arteries, 
p.  40),  receive  the  name  of  aneurisms.  According 
to  these  opinions,  aneurisms  are  of  two  kinds  ;  the 
first  being  termed  true,  the  second  spurious,  ox  false. 
Some  modern  writers  reckon  another  form  of 
aneurism,  which  is  said  to  happen  when  the 
external  coats  of  an  artery  being  weakened  by 
mechanical  injuiy,  or  disease,  the  internal  coat 
protrudes  through  the  breach  in  the  outer  coat,  so 
as  to  form  a  tumor  distended  with  blood.  This 
case  has  been  denominated  the  internal  mixed 
aneurism,  or  aneiirisma  herniam  arterial  sistens. 
The  reality  of  this  form  of  disease  was  believed  in  by 
Dr.  W.  Hunter;  and  some  delicate  experiments, 
instituted  by  Haller  on  the  mesenteric  arteries  of 
frogs,  appear  to  have  been  the  first  ground  of  the 
opinion. 

However  this  may  be  with  respect  to  the  experi- 
ments made  on  certain  animals,  I  am  disposed  to 
consider  it  fully  proved  by  Mr.  J.  Hunter,  Sir  E. 
Home,  and  Professor  Scarpa,  that,  in  the  human 
subject,  an  aneurism  will  notarise  from  the  kind  of 
weakness  which  is  caused  by  cutting  or  even  strip- 
ping off  the  external  coat  of  a  sound  artery,  whether 
the  wound  be  closed  or  not. 

[In  the  museum  of  the  College  of  Surgeons  there 
is  a  preparation,  No.  10"42,  wiiich  is  intended  to 
illustrate  this  pathological  condition.  It  is  an 
aneuiism  of  the  upper  part  of  the  arch  of  the  aorta, 
apparently  formed  by  a  hernial  protrusion  of  the 
iuternal  and  middle  through  an  opening  m  the  ex- 


ternal,  the  tumor  being  about  the  size  of  a  walnut 
and  having  very  thin  and  transparent  coats.  On 
close  examination,  this  preparation  appears  to  me 
to  be  of  a  very  doubtful  character ;  the  external 
coat  ceases  abruptly  by  a  ragged  edge  at  the  base 
of  the  tumor,  and  has  all  the  appearance  of  having 
been  dissected  off.] 

By  the  term  mixed  aneurism,  Dr.  A.  Monro, 
senior,  implied  the  state  of  a  true  aneurism,  when 
its  cyst  had  burst,  and  the  blood  was  diffused  in 
the  cadjacent  cellular  substance ;  an  event  which  is 
frequent.  Besides  these  varieties  of  aneurism,  the 
aneurismal  varix,  or  venous  aneurism,  and  the 
aneurism  by  anastomosis,  constitute  diseases  which 
are  usually  regarded  as  cases  pertaining  to  the 
present  subject,  though  incapable  of  being  com- 
prised under  the  ordinary  definition  of  an  aneu- 
rism. 

An  aneurism  may  then  be  defined  to  be  a 
tumor  filled  with  blood,  either  in  a  fluid  or  solid 
state,  usually  attended  with  pulsation,  and  the  sac 
of  which  has  an  opening  in  it,  by  which  it  com- 
municates with  the  artery,  from  which  the  blood 
is  transmitted  into  it.  Lisfranc  defines  it,  "a  tu- 
mor formed  by  arterial  blood,  mid  communicating 
with  an  artery,"  and  divides  all  aneurisms  into 
traumatic  and  spontaneous,  according  as  they  hap- 
pen to  be  produced  by  a  wound,  or  disease  of  the 
coats  of  the  artery.  {De  V Obliteration  des  Arteres 
dans  les  Aneurismes,  p.  6.) 

Nothing  can  be  more  manifest  than  the  fact, 
that,  previously  to  the  discovery  of  the  circulation 
of  the  blood,  no  correct  nor  valuable  opinions 
could  have  prevailed  respecting  the  diseases  which 
now  go  under  the  name  of  aneurisms.  Indeed,  it 
was  not  until  after  the  days  of  Aristotle,  that  any 
distinction  was  made  between  the  swellings  of  veins 
and  those  of  iirteries  ;  such  vessels  not  having  been 
at  that  early  period  distinguished  from  each  other. 
Their  differences  were  first  pointed  out  by  Rufus 
of  Ephesus.  Down  to  Galen,  however,  nothing 
like  consistency  was  established  in  the  notions 
respecting  aneurism.  His  opinion  was,  that  all 
tumors  of  this  nature  were  produced  either  by 
anastomosis,  or  by  rupture:  and  though  he  has 
described  their  symptoms,  he  has  not  informed  us 
of  the  characters  by  which  each  of  these  cases  was 
distinguishable,  one  from  the  other.  Paulus 
jEgineta  divides  aneurism  into  two  sorts,  both  of 
which,  he  says,  are  attended  with  extravasation, 
and  of  course  with  rupture.  Vesalius,  who  first 
applied  anatomy  to  the  investigation  of  disease, 
described  aneurism  arising  from  the  rupture  of 
a  dilated  aorta ;  the  first  specimen,  I  believe,  on 
record  of  this  form  of  disease.  {Bo7ieius  Sepukh. 
Anat.  lib.  iv.  sect.  2.) 

The  combination  of  rupture  with  dilatation  of 
the  artery,  was  afterwards  more  particularly  no- 
ticed by  Nuck  {Opcr.  diir.  4-c.  Lugd.  1692); 
but  it  was  Fernelius  who  first  promulgated  the 
doctrine,  that  aneurisms  were  always  dilated  ar- 
teries. {Univcrsa  jMcdicina  De  Extern.  Corp. 
Affect,  lib.  vii.  cap.  3,    Vcnet.  1564.) 

This  opinion  was  espoused  by  Forrestus,  Die- 
merbroek,  and  others  ;  but  at  length,  the  inaccu- 
racy of  attempting  to  refer  every  aneurism  solely  to 
dilatation  of  the  coats  of  the  vessel,  was  established 
by  the  observations  of  Lancisi,  Freind,  Guattani 
and  Morgagni.  In  short,  as  Mr.  Hodgson  has 
stated,  these  authors  proved,  tliat  aneurism  may 
be  produced  either  by  the  rupture,  or  the  dilatation 


of  the  coats  of  an  artery,  or  by  a  combination  of 
both  circumstances,  the  dilatation  liavin^  preceded 
the  rupture.  (On  the  Dis.  of  Ailcries,  &c.  8vo. 
Lond.  18J5.) 

In  trutii,  this  admission  of  aneurism  by  dilat- 
ation, and  of  aneurism  by  rupture  of  the  coats  of 
an  artery,  together  with  the  frequent  combination 
of  both  circumstances,  became  the  prevailing  un 
disturbed  doctrine  of  every  surgical  school,  until 
Professor  Scarpa,  inclining  to  the  tenets  of  Syl 
y&ilcns  {De  A7ietcri/smale  Tract.  Venetiis,  16'00, 
4to.),  ventured  to  question  the  correctness  of  the 
common  opinion  about  the  dilatation  of  all  the  arte- 
rial coats.  However,  after  the  very  clear  and  satis- 
factory elucidation  of  this  disputed  point  by  my 
friend  Mr.  Hodgson  and  others,  as  well  as  by  seve- 
ral preparations  in  the  Hunterian  collection  (see 
Guthrie,  On  Dis.  of  Arteries),  the  accurate  views  of 
the  subject,  first  taken  by  Morgagni  and  the  other 
eminent  writers  specified  above,  may  be  regarded 
as  established  beyond  the  possibility  of  dispute.  At 
the  same  time,  it  is  not  to  be  supposed  that  Scarpa 
means  to  say,  that  the  arteries  are  not  subject  to 
a  morbid  dilatation ;  on  the  contrary,  he  gives  a 
particular  description  of  this  affection,  which  lie 
carefully  discriminates  from  aneurism. 

Previously  to  offering  a  more  particular  account 
of  the  doctrine  taught  by  Scarpa,  respecting  the 
formation  of  aneurism,  as  well  as  of  the  chief  facts 
which  may  be  adduced  against  a  part  of  such  doc- 
trine, it  seems  proper  to  make  the  reader  acquainted 
with  the  various  forms  of  the  disease,  their  ordinary 
symptoms,  and  a  few  pathological  facts. 

When  an  artery  becomes  dilated  spontaneously 
(attended  with  particular  circumstances  marking  its 
difference  from  another  form  of  dilatation,  which,  as  I 
shall  explain,  perhaps  ought  not  to  be  set  down  as 
aneurismal),  the  swelling  is  commonly  named  a 
true  or  genuine  aneurism.  In  such  cases,  the 
artery  is  either  enlarged  at  only  a  small  part  of  its 
track,  and  the  tumor  has  a  determinate  border, 
or  the  vessel  is  dilated  for  a  considerable  length  ; 
in  which  circumstance  the  swelling  is  oblong,  and' 
loses  itself  so  gradually  in  the  surrounding  parts, 
that  its  margin  cannot  be  exactly  ascertained.  The 
first  case,  which  is  the  most  common,  is  termed 
the  circumscriled  true  aneurism ;  the  last,  tlie 
diffused  true  aneurism  ;  a  case,  liowever,  which 
would  be  looked  upon  by  Scarpa  only  as  a  speci- 
men of  dilatation,  different  in  several  particulars 
from  aneurism,  as  will  be  hereafter  noticed.  When 
blood  escapes  from  the  wound  or  rupture  of  an 
artery  into  the  adjoining  cellular  substance,  the 
opening  in  the  skin  having  closed,  the  swelling  is 
denominated  a  spurious  or  false  aneurism.  In  this 
instance,  the  blood  either  collects  in  one  mass,  dis- 
tends the  cellular  substance,  and  condenses  it  into 
a  cyst,  so  as  to  form  a  distinctly  circumscribed 
tumor;  or  it  is  injected  into  all  the  adjacent 
cellular  substance,  and  extends  along  the  course  of 
the  great  vessels,  from  one  end  of  the  limb  to  the 
other,  thus  producing  an  irregular  oblong  swelling. 
The  first  case  is  named  a  a  circumscribed  false 
aneurism  ;  the  second,  a  diffused  false  aneurism. 
{Richler's  Anfangspr.  b.  i.) 

When  an  aneurismal  sac  is  formed  upon  a 
dilated  artery,  the  walls  of  the  vessel  are  some- 
times thinner  than  usual  ;  and  some  parts  of  them 
may  become  expanded  into  pouches,  or  even  en- 
grafted upon  the  original  swelling,  the  prominent 
points  being  always  the  thinnest.    This  kind  of 
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case  is  sometimes  termed  a  saeculaied  Miewism,  of 
which  there  is  a  good  specimen  in  the  Hunterian 
collection,  remarkable  also  as  exhibiting  an  aneu- 
rism opening  by  ulceration  into  the  pulmo- 
nary artery.  (See  Guthrie,  On  Dis.  of  Arteries, 
p.  59.) 

Aneurism  by  dilatation  is  distinguished  by 
Breschet  mto  four  varieties,  the  names  of  which 
are  determined  by  the  differences  in  the  shape  of 
the  expansion  of  the  arterial  tube.  For  instance, 
1.  True  sacciform  aneurism  :  2.  True  fusiform 
aneurism  :  3.  True  c^Kwrfroj'rf  aneurism,  subdivided 
into  that  of  the  large  arteries,  and  into  that  of  the 
small  arteries,  or  the  aneurism  by  anastomosis  of 
John  Bell,  and  the  erectile  tumors  of  Dupuytren  : 
4.  True  varix-like  aneurism,  or  aneurisma  cirsoi- 
deiim.  In  sacci/bm  aneurism,  the  vessel  has  at 
one  point  of  its  circumference  a  small  sac,  con- 
sisting of  an  expansion  of  the  arterial  timics. 
This  variety  is  most  frequent  in  the  aorta,  but 
sometimes  on  the  carotid  and  iliac  arteries,  and 
even  on  those  of  the  limbs.  In  this  aneurism,  all 
the  arterial  timics  are  simultaneously  dilated  ;  but 
as  the  internal  and  middle  ones  have  but  a  limited 
degree  of  extensibility,  the  sacciform  aneurism  does 
not  generally  exceed  the  size  of  a  filbert,  though 
Breschet  has  noticed  some  on  the  aorta  as  large  as 
a  hen's  egg.  (See  Breschet,  Sur  Dijerentes  Espices 
d  Aneurismes,  p.  12,  &c.) 

In  the  true  fusiform  aneurism,  the  dilatation 
extends  over  the  whole  circumference  of  the  vessel  • 
all  the  coats  participate  in  it.  The  calibre  of  the 
artery,  after  becoming  wider  and  wider  gradually 
for  a  certain  portion  of  the  track  of  the  vessels' 
then  lessens  m  a  manner  equally  gradual,  tiU  it 
has  resumed  its  natural  diameter. 

The  cylindroid  aneurism  of  Breschet  mirrht  be 
regarded  only  as  a  variety  of  the  fusiform,  inasmuch 
as  an  abrupt  transition  from  a  given  calibre  to  a 
much  more  capacious  one  is  never  observed 
Yet,  accordmg  to  the  investigations  of  Breschet 
cases  present  themselves  in  which  the  arterv  is 
uniformly  dilated  through  a  track  of  one  or  two 
feet,  the  cylindrical  form  being  here  strictly  pre- 
■ed.    ibis  pathological  fact  has  been  noticed 


by  Breschet  in  the  arteries  of  the  limbs,  and  in 
those  of  the  brain,  and  of  the  splanchnic  cavities 
(Op.  cit.  p.  25.) 

In  the  true  varix-likR  aneurism,  the  artery  is 
described  by  Breschet  as  being  not  only  drlated 
but  tortuous,  and  occasionally  studded  With  small 
sacciform  tumors.     The  parietes  of  the  vessel  are 
thin  and  collapsed  ;  while,  in  the  other  case  thev 
.nre  rather  thickened.  [This  is  the  condition  termed 
cu-soul  in  which  the  coats  of  the  vessel  are  thinned 
and  the  artery  itself  elongated  and  tortuous.]  Such 
IS  Breschefs  classification  of  true  aneurism  • 
classification  which,  embracing,  as  it  does  aneurism 
by  anastomosis  and  erectile  f.miors,  and  t  e  " 
differen  kinds,  presents  a  good  deal  of  novel  ' 

[Aneurisms  may  more  conveniently  be  .arranged 
into  the  the  sacculated,  and 'the 

By  the  fusiform  or  tubular  aneurism  is  mean 
that  form  of  the  disease  in  which  all  the  coatTo 
the  .artery  are  equally  expanded  throughou  the 
whole  circumrerence  of  the  vessel.  The  arterv  is 
always  elongated  as  well  as  dilated.  These  uni' 
lorm  dilatations  are  chiefly  seated  in  the  back  of  the 
aorta,  and  may  attain  a  very  great  magnitude. 

JSy  the  siicculuted  aneurism  is  meant  a  tumor 
that  springs  from  the  side  of  an  artery,  or  of  a 
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tubular  aneurism,  with  the 
communicates  by  a  narrow  aperture  called  the 
mouth  of  the  sac.  This  form  of  aneurism  ia  divided 
into  the  true  and  the  false  varieties.  By  the  iriie 
is  meant  the  case  in  which  there  is  a  partial  dila- 
tation of  all  the  coats  of  the  vessel.  By  the  J'ahe, 
that  is  when  there  is  a  dilatation  of  one,  or  at  most 
two,  of  the  coats,  with  rupture  of  the  rest.  There 
are  two  varieties  of  the  false  aneurism  —  the  cir- 
cumscribed  and  the  diffused.  By  the  circumscribed 
false  aneicrism  is  meant  that  form  of  the  disease  in 
which  the  blood  is  still  contained  within  a  sac 
formed  by  at  least  one  of  the  arterial  coats,  how- 
ever expanded  and  altered  in  its  structure  this  may 
be.  In  the  diffused  false  aneurism  the  blood  is 
.extravasated  into  the  cellular  tissues  of  the  limb 
or  part,  through  which  it  may  either  be  widely 
.spread  or  be  confined  by  the  matting  together  of 
the  parts  around  into  a  kind  of  sac. 
-''  The  dissecting  aneurism  is  that  form  of  the 
disease  in  which  the  sac  is  contained  in  the  walls 
of  the  artery  between  its  coats.  A  rupture  takes 
place  through  the  internal  coat  into  the  middle  one, 
which  is  split  into  two  layers,  often  to  a  conside- 
rable extent.  I  have  observed  that  dissecting 
aneurisms  arrange  themselves  in  three  forms  : — 1. 
The  blood,  after  passing  through  the  laminae  of  the 
middle  coat,  becomes  diifused  outside  the  vessel. 

2.  The  blood  passing  between  the  laminae  of  the 
middle  coat  is  prevented  bursting  internally  by 
the  thickened  outer  coat,  and  bursts  again  through 
the  internal  coat  into  the  interior  of  the  vessel, 
thus  forming  a  channel  through  the  coat,  both  ends 
of  which  commence  with  the  interior  of  the  vessel. 

3.  The  blood  forms  a  permanent  sac  in  the  in- 
terior of  the  coats  of  the  vessel,  between  the  laminas 
of  the  middle  coat.  In  the  following  pages, 
however,  the  definitions  of  aneurism  as  given  by 
Mr.  Cooper  are  preserved,  in  order  that  the 
author's  meaning  may  not  be  departed  from.] 

The  following  are  the  symptoms  of  a  true  circum- 
scribed aneurism:— The  first  thing  which  the  patient 
perceives  is  an  e.xtraordinary  throbbing  in  some 
particular  situation,  and  on  paying  a  little  more 
attention  he  discovers  there  a  small  soft  pulsating 
tumor,  which  in  a  great  measure  disappears  when 
compressed,  but  returns  again  as  soon  as  the  pres- 
sure is  removed.    With  the  return  of  pulsation, 
and  of  the  swelling,  a  peculiar  thrilling  feel  is  ex- 
perienced, caused  by  the  passage  of  the  blood  mto 
the  sac.    [On  the  application  of  the  stethoscope,  a 
bellows  murmur  or  a  bruit  of  some  kind,  perhaps 
rasping  or  sawing,  will  be  readily  perceived,  syn- 
chronous with  the  pulse  in  the  artery.]    If  the 
artery  be  compressed  on  the  distal  side  of  the 
swelling,  this  will  be  rendered  still  larger  and 
tenser.    A  spontaneous  aneurism  is  generally  slow 
in  its  growth,  not  perhaps  exceeding  the  size  of  an 
egg  in  a  year,  and  rarely  that  of  a  flattened  orange. 
{Guthrie,  op.  cit.  p.  108.)    At  first  it  is  generally 
unattended  with  pain,  or  change  in  the  colour  of 
the  skin.    The  pulsation  is  synchronous  with  the 
beat  of  the  artery.    It  is  eccentric  and  distensile. 
When  once  the  tumor  lias  originated,  it  continu- 
ally grows  larger,  though  very  gradually,  and  at 
length  attains  a  considerable  size.     In  propor- 
tion as  it  becomes  larger,  its  pulsations  often 
become  weaker ;  and,  indeed,  when  the  disease 
has  acquired  much  magnitude,  they  are  frequently 
either  quite  lost,  or  only  distinguishable  with  the 
stethoscope.    [It  does  not  necessarily  follow  that 
the  pulsation  lessens  in  force  as  the  aneurism  grows 


largci-,  on  thecontrary,  the  reverse  is  often  observed. 
It  is  only  when  the  aneurism  has  become  solid  as 
well    as    large    that  the   pulsations    are  less 
distinct.]  The  diminution  of  the  pulsation  has  been 
partly  ascribed  to  the  coats  of  the  artery  losing 
their  dilatable  and  elastic  qualitj',  in  proportion  as 
they  are  distended,  but  chiefly  to  the  lamellated 
coagulated  blood  deposited  on  the  inner  surface  of 
the  sac,  particularly  in  large  aneurisms,  in  which 
the  motion  of  some  of  the  blood  is  always  inter- 
rupted. Immediately  such  coagulated  blood  lodges 
in  the  sac,  pressure  can  only  produce  a  partial  dis- 
appearance of  the  swelling,    This  deposition  of 
lamellated  coagulum  in  the  aneurismal  sac  is  a 
circumstance  of  considerable  importance  ;  for  it 
has  been  well  explained  by  Mr.  Hodgson,  that  it 
is  the  mode  by  which  the  spontaneous  cure  of  the 
disease  is  in  most  instances  eflfected.    "  One  of 
the  circumstances  which,  in  the  most  earlj'  stage, 
generally  attend  the  formation  of  aneurism  (says 
this  author),  is  the  establishment  of  that  process 
which  is  the  basis  of  its  future  cure.    The  blood, 
which  enters  the  sac  soon  after  its  formation, 
generally  leaves  upon  its  internal  surface  a  stratum 
of  coagulum,  and  successive  depositions  of  the 
fibrous  part  of  the  blood  gradually  diminish  the 
cavity  of  the  tumor.     At  length,  the  sac  becomes 
entirely  filled  with  this  substance,  and  the  depo- 
sition of  it  generally  continues  in  the  artery,  which 
supplies  the  disease,  forming  a  firm  plug  of  coagu- 
lum, which  extends  on  both  sides  of  the  sac,  to  the 
next  important  ramifications  that  are  given  off 
fi:om  the  artery.     The  circulation  through  the 
vessel  is  thus  prevented,  the  blood  is  conveyed  by 
collateral  channels,  and  another  process  is  insti- 
tuted, whereby  the  bulk  of  the  tumor  is  removed," 
&c.     {On  the  Diseases  of  Arteries,  ^-c.  p.  114.) 
Whether  there  is  any  truth  in  Kreysig's  conjecture, 
that  some  of  the  lymph  may  exude  from  the  inside 
of  the  sac  itself,  I  cannot  presume  to  say ;  he  owns, 
however,  that  the  inner  concentric  layers  present- 
ing the  appearance  of  being  deposited  last,  is  a 
circumstance  rather  against  his  surmise,  though 
he  adverts  to  some  other  circumstances  whicli 
incline  him  to  look  upon  the  opinion  as  possibly 
correct.    {German  Translation  of  Mr.  Hodgson's 
Work,  p.  124.) 

When  the  aneurism  has  not  been  caused  by 
dilatation,  but  by  a  rupture  of  the  inner  coats  of 
the  vessel,  the  patient  usually  refers  to  some  par- 
ticular period,  and  generally  to  one  of  exertion, 
when  this  rupture  was  indicated  by  pain  of  a  more 
or  less  acute  nature,  which  either  continued  with 
a  corresponding  degree  of  lameness,  or  left  such  a 
sense  of  uneasiness  as  made  the  patient  put  his  hand 
frequently  on  the  part.  On  one  of  these  occasions, 
the  pulsating  tumor  is  discovered.  If  the  aneu- 
rism, whether  of  one  kind  or  another,  be  in  the 
ham,  the  patient  first  limps  ;  then  the  leg  becomes 
permanently  bent ;  and  when  the  tumor  begins 
to  press  on  the  nerves,  veins,  and  absorbents,  the 
toes  and  leg  are  extremely  painful,  and  tlie  foot 
and  leg  (Edematous.  (See  Gulhru;  On  Dtf.  of 
Arteries,  p.  10,0.)  .  , 

It  is  the  gener.il  belief,  that  the  pulsation  ol  the 
tumor  is  produced  by  the  jet  of  blood  nito  it  at 
each  stroke  of  the  heart.  This  opinion,  however, 
is  disputed  by  an  eminent  writer,  who  asks,  is  it 
true,  that  the  pulsation  of  .aneurisms  proceeds 
from  the  entrance  of  a  more  considerable  stream 
of  blood  into  the  snc,  and  the  distention  ol  tne 
swelling  thereby  produced  ?    In  aneurisms,  wlncti 
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avo  only  a  narrow   communication  with  the 
u  terial  tube,  or  which  are  filled  with  laminated 
i;igula,  the  idea,  says  he,  is  quite  inadmissible  : 
ilio  aneurism  is  rather  shaken,  as  it  were,  like 
"tlier  different  swollinga  in  the  vicinity  of  an  nr- 
;  ry,  by  the  stroke  of  the  heart  occasioning  a 
.retching  of  the  wiiole  arterial  system,  and  at  the 
line  time  communicating  an  impulse  to  the  column 
blood.    (Kre.i/siff,  Germ.  Tr.  of  Mr.  Hoilysori's 
lloJ-A-,  p.  143.)    Here  I  am  by  no  means  disposed 
ti>  coincide  with  this  distinguished  physician,  whose 
•  ntiments  appear  to  me  to  be  refuted  by  the  fact, 
'lat  whenever  any  change  happens  calculated  to 
lessen,  or  entirely  stop  the  influx  of  blood  into  the 
?ac,  the  pulsation  either  diminishes,  or  ceases  in 
proportion.    Thus,  when  Kreysig  adverted  to  the 
pulsation  of  aneurisms,  in  which  much  coagulated 
blood  was  deposited,  he  might  at  the  same  time 
have  mentioned  the  effect  which  such  deposition 
has  in  weakening  the  pulsation,  the  layers  of  coa- 
gulated blood,  within  the  tumor,  being   in  the 
natural  mode  of  cure,  ^'  the  means  by  which  the 
force  of  the  circulation  is  removed  from  the  sac, 
and  the  fatal  termination  of  the  disease  by  rupture 
is  prevented."    (See  Hodgson,  On  Diseases  of  the 
Art.  and  Veins,  p.  126.)     In  proportion  as  the 
aneurismal  sac  grows  larger,  the  passage  of  blood 
into  the  artery  beyond  the  tumor  is  lessened. 
Hence,  in  this  state,  the  pulse,  below  the  swell- 
ing, becomes  weak  and  small,  and  the  limb 
frequently  cold  and  cedematous.    On  dissection, 
the  lower  continuation  of  the  artery  is  found 
preternaturally  small  and  contracted.    The  pres- 
sure of  the  tumor  on  the  adjacent  parts  may 
also  produce  a   variety  of  symptoms, — ulcer- 
ation, absorption  of  bone,  &c.    Sometimes  (says 
Richter)  an  accidental  contusion,  or  concussion, 
may  detach  a  piece  of  coagulum  from  the  inner 
surface  of  the  cyst,  and  the  circulation  through 
the  sac  be  obstructed  by  it :  nay,  he  asserts,  that 
the  coagulum  may  possibly  be  impelled  quite  into 
the  artery  below,  so  as  to  induce  important  changes. 
The  danger  of  an  aneurism  arrives  when  it  is  on 
the  point  of  bursting,  by  which  occurrence  the 
patient  usually  bleeds  to  death,  and  this  sometimes 
in  a  few  seconds.    In  an  external  aneurism,  the 
fatal  event  may  generally  be  foreseen,  as  the  part 
about  to  give  way  becomes  particularly  tense, 
elevated,  thin,  soft,  and  of  a  dark  purple  colour. 
(See  RieJiler's  An/an/sf/r,  band,  i.) 

External  aneurisms  do  not  burst  by  ulceration, 
but  by  the  formation  and  detachment  of  a  slough. 
I  believe  this  is  a  fact  which  was  first  particularly 
pointed  out  in  the  early  editions  of  my  work;  and 
it  gives  me  pleasure  to  find,  that  it  is  a  statement 
which  entirely  coincides  with  that  subsequently 
made  by  several  writers  of  eminence,  especially 
Mr.  A.  Burns  (On  Diseuses  of  the  Heart,  p.  225), 
and  Boycr  {Traitii  dea  Maladies  C/iirtirgicaks, 
t.  ii.  p.  98). 

As  far  as  my  information  extends,  Mr.  A. 
lUirns  fiist  explained  tho  verj'  dilferent  mode  of 
rupture  whicli  happens  in  internal  aneurisms  ; 
these,  he  observed,  generally  burst  by  actual  lace- 
ration, and  not  by  sphacelation  of  the  cyst.  (On 
Diseases  of  the  Heart,  p.  22,').)  lUit  a  still  more 
particular  account  of  the  process  by  whicli  e.x- 
ternal  and  internal  aneurisms  burst  is  delivered 
by  Mr.  Hodgson.  When  the  sac  points  cxtor- 
naliy  (says  this  gentleman),  it  rarely  or  never 
bursts  by  Jaceration,  but  the  extreme  distention 
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causes  tho  integuments  and  investing  parts  to 
slough  ;  and  upon  the  separation  of  the  eschar, 
the  blood  issues  from  the  tumor.  A  similar 
process  takes  place,  when  the  disease  extends  into 
a  cavity  Avhich  is  lined  by  a  mucous  membrane 
as  the  ffisophagus,  intestines,  bladder,  &c.  In 
such  cases,  tho  cavity  of  the  aneurism  is  generally 
exposed  by  the  separation  of  a  slough,  which  has 
formed  upon  its  most  distended  part,  and  not  by 
laceration.  But  when  the  sac  projects  into  a 
cavity  lined  by  a  serous  membrane,  as  the  pleura, 
the  peritoneum,  the  pericardium,  &c.,  sloughing 
of  these  membranes  does  not  take  place  ;  but  the 
parietes  of  the  tumor  having  become  extremely 
thin  in  consequence  of  distention,  at  length  burst 
by  a  crack,  or  fissure,  through  which  the  blood  is 
discharged.  {On  the  Diseases  of  Arteries,  4-c. 
p.  85.)  An  aneurism,  however,  which  biu'st  into 
the  oesophagus,  and  which  I  had  an  opportunity 
of  examining  after  the  patient's  death,  was  found 
to  have  done  so  by  an  ulcerative  process.  The 
mucous  membrane  of  the  trachea  is  also  sometimes 
perforated  by  ulceration,  the  commencement  of 
which  is  delineated  in  Cruveilhier's  plates.  (See 
Anat.  Pathol,  livr.  iii.  pi.  3  et  4.) 

When  the  aneurism  is  of  considerable  size,  the 
collateral  arteries,  which  originate  above  the 
swelling,  are  manifestly  enlarged.  This  enlarge- 
ment of  the  collateral  arteries  above  the  disease 
ensures  to  the  limb  below  the  tumor  an  adequate 
supply  of  blood,  when  the  obstruction  to  its  passage 
through  the  diseased  artery  becomes  considerable 
or  when  this  vessel  has  been  rendered  totally  im^ 
pervious  by  a  surgical  operation  performed  for  tlie 
cure  of  the  complaint. 

In  the  advanced  stage  of  an  aneurism,  the 
skm  is  found  extremely  thin,  and  confounded,  as 
it  were,  with  the  aneurismal  sac.    The  cavities 
of  the  cellular  substance  near-  the  disease  are 
either  filled  with  serum,  or  totally  obliterated  by 
adhesion.    The  adjacent  muscles,  whether  they 
lie  oyer  the  aneurism,  or  to  one  side  of  it,  are 
stretched,  displaced,   dwindled,  and  sometimes 
confounded  with  other  parts.    It  is  the  same  with 
the  large  nervous  cords  situated  at  the  circum- 
ference of  the  tumor:  they  are  pushed  out  of 
their  natural  situation,  diminished  in  size,  some- 
times adherent  to  the  outside  of  the  sac,  and  so 
changed  as  scarcely  to  admit  of  being  known 
again.    Lastly,  the  cartilages  and  the  bones  them- 
selves are  not  exempt  from  the  mischief  which 
the  aneurismal  swelling  produces  in  all  the  sur- 
rounding parts;    they  are  gradually  destroyed" 
and,  at  length,  not  the  least  Ijrace  of  their  sub- 
stance remains,  just  in  the  same  way  as  the  bones 
of  the  cranium  are  destroyed  by  fungous  tumors 
of  the  dura  mater.    (See  Duka  M,vtkr.)  Even 
the  cartilages  of  the  laryn.v,  and  rings  of  the 
trachea,  are  sometimes  destroyed  ;  this  tube  is 
p.orcod,  and  the  blood  escapes  into  it,  or  tl  e 
aneurism  bursts  into  the  ccsophagus.  (lioJr 
fraitc  des  Maladies  Chir.  t.  ii.  n  99  .  C'  fC  l 
Med^  Chir.  Trans,  vol.  xvi.  p.  39!),  &c.)"  ^  aI 
shall  hereafter  explain,  however,  the  pivssure  of 
an  aneurismal  tumor  more  .[uickly  produces  an 
absorption  of  bone  than  of  cartilagl.  Ai'm-is,;; 
of  the  arch  of  tho  aorta,  or  of  the  subclavian  nrterv 
((.utiirw.  Oh  Diseases  of  Arteries,  p.  aome- 
times  occasions  a  dislocation  of  the  sternal'  end  of 
tlie  clavicle. 

While  an  aneurism  is  small  mid  recent,  it  does 
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not  generally  cause 
impede  the  functions 


"miicli  pain,  nor  seriously 

....^.^-^  ...^   of  the  limli.    Bwt  when  it 

has  increased,  several  complications  are  produced. 
Thus,  the  dragging  of  the  long  saphenous  nerve, 
by  femoral  aneurisms,  frequently  occasions  acute 
pain  in  the  course  of  this  nerve  as  far  as  the  great 
toe.    The  distention  of  the  sciatic  nerve  by  the 
popliteal  aneurism,  sometimes  brings  on  intole- 
rable pain,  which  extends  to  all  the  parts  to  which 
the  nerve  is  distributed,  and  which  can  hardly 
ever  be  appeased  by  the  topical  use  of  opiate  ap- 
plications.   Pain  is  often  one  of  the  earliest  symp- 
toms of  aneurisms  ;  it  is  of  two  kinds,  either 
lancinating,  darting,  and  radiating  along  the  course 
of  the  nerves  that  are  compressed  by  the  tumor, 
or  else  of  a  boring,  wearing,  gnawing,  character, 
from  the  compression  and  erosion  ot  the  neigh- 
bouring parts  by  the  increase  of  the  sac.    The  first 
pain  is  usually  intermittent,  the  second  variety  is 
permanent.     The  compression  of  the  vems  and 
lymphatics  give  rise  to  osderaa,  numbness,  and 
coldness  of  the  limb.     And,  finally,  the  long- 
continued  pressure  of  the  aneurism  on  the  neigh- 
bouring bones  causes  their  destruction.  {Boyei; 
t.  ii.  p.  105.) 

In  true  or  spontaneous  aneurism,  the  coats  of  the 
artery  are  not  always  in  the  same  state,  the  kind  of 
changes  observed  depending  upon  the  progress  of 
the  tumor.  In  the  early  stage  of  the  disease,  either 
the  whole  cylinder  of  the  vessel,  or  only  a  part  of 
its  circumference,  is  dilated;  but  this  period  is 
trenerally  of  short  duration,  especially  in  arteries 
of  middling  size,  because  their  middle  coat  is  ca- 
pable of  less  resistance  than  that  of  the  larger 
arteries  like  the  aorta,  where  this  coat  is  yellowish, 
firm,  and  very  elastic.  As  Breschet  remarks,  this 
diiference  of  resistance  in  the  middle  coat  of  the 
aorta,  and  the  branches  given  off  from  it,  accounts 
for  the  rarity  of  true  aneurisms  either  in  the  small  ar- 
teries, or  those  of  middling  size,  and  their  greater  fre- 
quency in  the  principal  trunk  of  the  arterial  system. 
-  At  length,  in  consequence  of  the  increasing  dis- 
tention, some  of  the  coats  of  the  artery  possessing 
the  least  elasticity  give  way  ;  and  these  are  found 
to  be  the  internal  and  middle  coats ;  while  the  ex- 
ternal one  still  makes  resistance,  and  continues  to 
be  more  and  more  dilated  by  the  lateral  impulse  of 
the  blood. 

The  second  stage  of  true  or  spontaneous  aneurism 
is  that  in  which  the  surgeon  is  usually  consulted  ; 
that  in  which  the  tumor  increases  more  i-apuUy,  and 
therefore  begins  to  excite  greater  attention.  1  he  dis- 
ease has  now  made  its  way  through  the  internal  and 
middle  coats  of  the  artery,  and  the  external  coat 
yields  with  more  facility.  In  this  stage,  if  the  artery 
be  only  covered  by  a  serous  membrane,  which  soon 
gives  way,  the  patient's  life  is  endangered,  and  death 
often  brought  on  by  the  rupture  of  the  tumor. 
Examinations  of  the  dead  subject  under  these 
circumstances,  have  frequently  led  to  mistaken 
notions ;  and,  doubtless,  if  various  swellings  of  this 
kind  had  not  been  found  in  different  degrees,  or 
Stages,  in  the  same  individual,  one  might  have 
been  disposed  to  join  Scarpa  in  the  belief,  that  no 
aneurism  consists  of  a  dilatation  of  all  the  arterial 
coats     {Breschet,  Fr,  Transl.  of  Mr.  Hodgson's 

HVA,p.  12fi,  129.)  .      ,       ,  ; 

The  change  of  an  aneurism  Irom  the  circura 
scribed  into  the  difl:used  state  is  indicated  by  a 
sudden  reduction,  or  stoppage  of  the  pulsations  of 
the  tumor,  often  preceded  by  a  sensation  of  some 


thinn-  breaking,  or  giving  way  in  the  limb,  which 
becomes  all  at  once  very  painful.  The  temperature 
of  the  foot  suddenly  falls,  and  the  swelling  un- 
dergoes a  rapid  increase,  and  also  becomes  more 
diffused.  The  two  latter  circumstances  may  indeed 
not  be  very  obvious,  when  the  limb  is  already  very 
cedematous,  or  the  aneurismal  sac  has  given  way 
in  a  deep  situation,  and  the  blood  has  escaped  into 
the  cellular  tissue  between  the  muscles  and  under 
the  fascia.  In  these  cases,  however,  there  is  always 
some  point  of  the  leg  or  foot  marked  by  a  livid 
discoloration ;  and  as  the  distention  of  the  cellular 
tissue  with  blood,  and  the  augmented  interruption 
of  the  circulation  in  the  limb,  bring  on  a  tend- 
ency to  gangrene,  the  patient's  pulse  becomes 
accelerated.    Here  the  danger  of  mortification  is 
much  greater  than  when  the  sac  bursts,  and  the 
blood,  instead  of  passing  extensively  into  the 
cellular  tissue,  accumulates  in  one  mass.  Mr. 
Lawrence  communicated  to  the  Med.  Chir.  Society 
an  instance  in  which  the  mass  of  blood  collected 
in  the  thigh  was  so  enormous  after  the  giving  way 
of  a  femoral  aneurism  under  the  skin,  that,  when 
the  coagula  were  removed,  by  means  of  a  free 
incision,  some  time  after  the  artery  had  been  tied, 
the  finger  could  be  passed  nearly  all  round  the 
thigh-bone.     But,  notwithstanding  this  mass  of 
blood,  and  profuse  suppuration,  the  patient  re- 
covered.   The  sudden  extravasation  of  so  large  a 
quantity  of  blood  into  the  substance  of  a  limb  by 
an  aneurism  becoming  diffused,  may  occasion  fatal 
syncope.  (See  Med.  Chir.  Trans,  vol.  xvi.  p.  321.) 

When  the  sac  of  an  aneurism  has  burst  in  the 
foregoing  manner,  the  propulsion  of  blood  into  it 
from  the  heart  can  evidently  no  longer  have  the 
effect  of  producing  a  full  and  sudden  distention  of 
it,  as  more  or  less  of  that  fluid  will  either  escape 
from  it  into  the  cellular  membrane,  or  collect  in 
one  mass  out  of  the  aneurismal  cavity.  In  general, 
however,  the  pulsations  are  only  weakened  at  first 
and  several  days  elapse  before  they  entirely  cease. 
Another  cause  that  has  a  powerful  effect  in  putting 
an  end  to  the  pulsations,  is  an  increase  in  the 
quantity  of  coagulated  blood  and  flbrine  in  the 
sac ;  the  inevitable  result  of  the  stream  of  blood 
through  it  becoming  more  and  more  retarded  m 
proportion  as  the  obstruction  of  the  circulation  in 
the  leg  augments.    In  cases  of  doubt  whether  the 
reduction  and  stoppage  of  the  pulsation  are  owing 
to  the  circumstances  here  adverted  to,  or  to  the  sac 
having  become  filled  with  lamellated  blood,  without 
any  rupture  of  it  and  change  of  the  aneurism  from 
the  circumscribed  to  the  diffused  state  (a  condition 
promising  the  accomplishment  of  a  complete  cure), 
the  stethoscope  should  be  employed,  whereby,  m 
the  former  case,  the  sound  of  the  jet  of  blood  into 
the  sac,  the  bellows-sound,  as  it  is  termed,  will  be 
perceived.    This  symptom,  with  others  to  which 
I  have  adverted,  would  render  the  state  of  things 
sufficiently  clear.  (See  Med.  Chir.  Trans,  vol.  xvi. 
p.  320,  &c.)  ,  ,  , 

A  false  aneurism  is  always  attended  with  at 
least  a  rupture,  or  giving  way  of  the  inner  coa 
of  the  vessel,  and  usually  with  a  breach  in  both 
this  and  the  muscular  coat,  the  outer  elastic 
tunic  forming  the  pouch  in  which  the  blood 
collects.  But,  after  the  swelling  l>««/"f"«^  " 
certain  size,  this  coat  also  bursts,  and  then  he 
blood  either  becomes  diffused,  or  a  'n'S'^  "  " 
scribed  space  is  formed  for  it  by  the  condensation 
of  the  surrounding  cellular  membrane,      1  also 
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aneurisms,  when  produced  Ly  a  wound  or  punc- 
ture, are  of  course  from  the  first  attended  with  a 
division  of  all  the  coats  of  the  vessel.    This  form 
of  the  disease  is  often  seen  at  the  bend  of  the  arm, 
where  the  artery  is  exposed  to  injury  in  venesec- 
tion. (See  Hemokrhage.)  In  this  circumstance, 
ns  soon  as  the  puncture  is  made,  the  blood  gushes 
ont  with  unusual  force,  and  in  a  bright  scar- 
let, irregular,   interrupted  current;  flowing  out, 
however,  in  an  even,  and  less  rapid  stream,  when 
pressure  is  applied  higher  up  than  the  wound. 
These  last  are  the  most  decisive  marks  of  the  artery 
being  opened;  for  blood  may  issue  from  a  vein 
with  great  rapid  itj-,  and  in  a  broken  current,  when 
the  vessel  is  turgid,  and  situated  immediately 
over  the  artery,  which  imparts  its  motion  to  it. 
The  surgeon  endeavours  precipitately  to  stop  the 
hemorrhage  by  pressure,  and  in  general  a  diftised 
false  aneurism  is  the  result.    The  external  wound 
in  the  skin  is  closed,  so  that  the  blood  cannot 
escape;  but  this  does  not  hinder  it  from  passing 
into  the  cellular  substance.    The  swelling,  thus 
produced,  is  uneven,  often  knott_v,  and  extends 
upward  and  downward  along  the  track  of  the 
vessel.    Tlie  pulsation  is  more  feeble  than  that  of 
a  true  aneurism,  and  is  sooner  lost.    The  skin 
Js  also  usually  of  a  dark  purple  colour.  The 
swelling  increases,  as  long  as  the  internal  he- 
morrhage continues  ;  and  if  this  should  proceed 
beyond  certain  bounds,  mortification  of  the  limb 
ensues.    Such  is  tlie  diffused  false  anetirism  from 
a  wound  ;  a  case  which  Lisfranc  regards  only  as 
an  extravasation  of  arterial  blood,  and  rehictantly 
classes  with  aneurism  at  all.    {De  I'ObUieration 
des  Arlh-es  dans  le  Traitement  dcs  Aneurismes,  p.  6.) 

The  circumseribed  false  aneurism,  from  a  wound 
or  puncture,   arises   in   the   following  manner. 
When  proper  pressure  has  been  made  in  the 
first  instance,  so  as  to  suppress  the  hemorrhage, 
but  the  bandage  has  afterwards  been  removed  too 
soon,  or  before  the  artery  has  healed,  the  blood 
passes  through  the  unclosed  wound,  or  that  which 
It  has  burst  open  again,  into  the  cellular  substance. 
As  this  has  now  become  agglutinated  by  the  pre- 
ceding pressure,  the  blood  cannot  diffuse  itself 
into  Its  cells,  and,  consequently,  a  mass  of  it  col- 
lects in  the  vicinity  of  the  aperture  of  the  arterv, 
and  distends  the  cellular  substance  in  the  form 
of  a  sac.    Sometimes,  though  not  often,  the  cir- 
cumscribed false  aneurism  originates  immediately 
after  the  opening  is  made  in  the  artery.  This 
chiefly  happens  when  the  aperture  in  the  vessel  is 
exceedingly  small,  and,  consequently,  when  the 
hemorrhage  takes  place  so  slowly  that  the  blood, 
which  IS  first  eftused,  coagulates,  and  prevents  the 
entrance  of  that  which  follows  into  the  cavities  of 
the  cellular  substance,  and,  of  course,  its  diffusion. 
A  traumatic  false  aneurism  differs  materially  from 
one  which  has  taken  place  spontaneously,  or  as  a 
consequence  of  disease;  for,  in  the  latter,  the 
artery  is  generally  unsound  for  some  distance 
above  and  below  the  tumor.    In  the  aneurism 
from  a  wound,  the  artery  is  perfectly  sound, 
except  inasmuch  as  the  injury  is  concerned,  and 
no  effort  is  yet  made  by  nature  to  obliterate  the 
artery  below  or  beyond    the   aneurism,  which 
frequently  takes  place,  when  an  aneurism  occurs 
from  disease.    There  are  also  other  important 
differences  in  relation  to  the  collateral  circulation 
aiid  the  requisite  surgical  operation.  (See  O'ul/irie, 
On  lite  Diseases  of  Arteries,  p.  n2.) 
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In  aneurism,  the  separation  of  the  external 
from  the  middle  coat  of  an  artery  is  generally 
effected  with  difficulty;   the  external  coat  be- 
comes stretched  and  distended,  and  an  aneurismal 
tumor  is  formed.     To  this,  however,  there  are  a 
few  uncommon  exceptions  ;  for  the  blood  may 
be  forced  along  the  artery,  separating  the  external 
and  middle  coats  from  each  other,  and  forming  a 
pouch  several  inches  in  length,  which  may  or 
may  not  completely  surround  the  vessel.    In  one 
case,  reported  by  Mr.  Guthrie,  it  formed  a  pouch 
on  the  anterior  part  of  the  descending  aorta,  about 
six  inches  in  length,  extending  to  the  sides,  and  in 
one  place  nearly  surrounding   it.    A  horizontal 
fissure,  about  half  an  inch  in  extent,  near  the 
upper  part  of  the  swelling,  allowed  the  blood  to 
pass  through  the  inner  and  middle  coats,  and  to 
effect  this  separation,  xcMch,  as  Mr.  Guthrie  ob- 
serves, cotild  only  have  arisen  from  disease  pre- 
viously  existing  in  the  part.    (See  Guthrie,  On  Bis. 
of  Arteries,  ]).  40.)    Laeiinec  gave  an  account  of 
a  very  similar,  but  of  a  more  extensive  case  of 
this  kind,  in  a  person  who  was  not  suspected 
during  life  to  have  disease  of  the  heart  or  arteries. 
(Be  fAuscult.  t.  ii.  p.  700.)  Mr.  Guthrie  also  met 
with  a  third  example,  which  is  the  preparation  No. 
368  A.  in  the  Museum  of  the  College  of  Surgeons. 
Just  below  the  point  where  the  innominata  is  given 
off,  the  inner  and  middle  coats  are  ruptured  alon<r 
half  the  circle  of  the  aorta,  as  cleanly  as  if  cut 
vvith  a  knife.    The  effused  blood  has  separated 
the  outer  from  the  fibrous  coat  down  to  the  orin-in 
of  the  aorta.    The  separation  is  also  continued  alo'no- 
the  descending  aorta  for  an  inch  beyond  the  left 
subclavian,  and  the  interval  filled  with  blood. 
Ihe  arteria  innominata  had  in  the  front  half  of 
It  another  transverse  rent  in  all  its  coats,  where 
the  hemorrhage  took  place  which  killed  the  patient. 
The  descending  portion  of  the  aorta,  and  the  roots 
of  the  great  vessels,  are  covered  with  atheromatous 
patches  and  in  part  with  bony  scales.    The  coats 
were  al    easily  separable,  and  softer  and  more 
rea^d^ly  broken  than  natural.     (^Guthrie,  op.  cit. 

Cases  of  the  foregoing  description  are  sometimes 
termed  dissecting  aneurisms  (vide  ante,  p  149)  of 
which  the  late  Mr.  Sliekelton  described  one  modi- 
fication, not  previously  noticed  by  any  other  pa- 
thologist, and  the  peculiarity  of  which  was  tint 
after  the  blood  had  forced  its  way  through  the 
inner  and  middle  coats  of  the  vessel,  it  not  onlv 
detached  the  middle  from  the  outer  coat  to  the 
extent  of  four  inches,  but  then  forced  its  way  into 
the  canal  of  the  artery  again,  through  the  middle 
and  inner  coats:  thus  two  channels  existed  for 
the  passage  of  the  blood  In  the  end,  the  form- 
ation of  the  new  passage  led  to  the  obliteration  of 
the  original  one,  or  corresponding  portion  of  th^ 
arternil  tube.     (See  Dublin  4,^.^X4 

Fon,MATiON  or  ANEunisMs. 
If  the  doctrines  of  Scarpa,  published  in  1004 
had  proved  correct,  the  grand  distinction  of  a  " t' 
rmn  nno  true  nnd  false  must  have  been  ih  1 
as  erroneous  :  "for,"  says  he.     after  a  ve,w  c 

the"!  '-  '""r'^''[  '"[-'iK'^'-"''  instituted  on 
the  bodies  of  those  who  have  died  of  intern-.] 
01-  external  aneurisms,  I  have  ascertained,  in  the 
most  certain  and  unequivocal  manner,  that  there 
I'  oily  one  kind  or  form  of  this  disease,  vi/,.  that 

Ii 
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caused  by  a  solution  of  continuity,  or  rupture  of 
the  proper  coats  of  the  artery,  with  effusion  of 
blood  into  the  surrounding  cellular  substance ; 
which  solution  of  continuity  is  occasioned  some- 
times by  a  wound,  a  steatomatous,  earthy  dege- 
neration, a  corroding  ulcer,  or  a  rupture  of  the 
proper  coats  of  the  artery,  I  mean  the  internal 
and  muscular,  without  the  concurrence  of  a  pre- 
ternatural dilatation  of  these  coats  being  essential 
to  the  formation  of  this  disease  ;  and,  therefore, 
that  every  aneurism,  whether  it  be  internal  or  ex- 
ternal, circumscribed  or  diffused,  is  always  formed 
by  effusion."    (0«  Aneurism  ;  transl.  by  Wishart, 
Pref  ) 

According  to  Scarpa,  it  is  an  error  to  suppose 
that  the  aneurism  at  the  curvature  or  in  the  runk 
of  the  aorta,  produced  by  a  violervt  and  sudden 
exertion  of  \L  whole  body,  or  of  the  heart  n 


the  continuity  of  the  proper  coats  remains  unin- 
terrupted, the  circulation  of  the  blood  is  not  at  all, 
or  not  so  sensibly  changed,  we  shal  be  obliged 
to  allow,  that  aneurism  differs  essentially  from  one 
kind  of  dilatation  of  an  artery. 

Some  additional  remarks  on  this  topic,  more 
recently  published  by  Scarpa,  will  be  presently 

considered.  ,    ,   •  ^.,„a 

By  dissections  of  arteries,  both  m  the  sound 
and  morbid  state,  Scarpa  endeavours  to  demon-, 
slrate  what  share  the  proper  and  constituent  coats 
of  the  artery  have  in  the  formation  of  t he  aneii- 
rismal  sac,  and  what  belongs  to  the  cellular  co- 
vering, and  other  adventitious  membranes  sur- 
rounding the  artery. 

The  covering  of  an  artery  is  merely  an  adventi- 
tious sheath,  which  the  vessel  receives  in  common 
with  the  parts  in  the  vicinity  of  which  it  runs.  Un 

^  ^nfiivoi  citimtinn. 


exertion  of  the  whole  body,  or  o^.^^e  lieart  in  ^^^^^^J  ^  i/Us  natural  situation, 
particular,  and  preceded  by  a  -gen'^if  TllZr^^^  L  cut  vessel  retires  and  conceals 


narticuiar,  aiiu  pici-cu--"        — o-  . , 

of  a  certain  portion  of  this  artery,  or  a  morbid 
weakness  of  its  coats,  ought  always  to  be  considered 
as  a  tumor  formed  by  the  distention  or  dilatation 
of  the  proper  coats  of  the  artery  itself,  that  is,  o 
its  internal  and  fibrous  coats.    Scarpa  considers  it 
quite  demonstrable,  that  such  aneurisms  are  pro- 
duced by  a  corrosion  and  rupture  of  these  tunics 
and,  consequently,  by  the  effusion  of  arterial  blood 
under  the  cellular  sheath,  or  other  membrane, 
covering  the  vessel.     If  ever  there  be  a  certain 
degree  of  preceding  dilatation,  it  is  not  essential 
to  constitute  the  disease,  for  it  is  not  a  constant 
occurrence  ;  most  aneurisms  are  unpreceded  by  it, 
and    in  those  rare  cases  in  which  an  aneurism  is 
prec'eded  and  accompanied  by  a  certain  degree  of 
dilatation  of  the  whole  diameter  of  the  curvature 
of  the  aorta,  there  is  an  evident  difference  between 
an  artery  simply  enlarged  in  diameter,  and  the 
pouch  which  forms  an  aneurismal  sac. 

Careful  dissections,  s.ys  Scarpa,  will  prove  that 
the  aorta  contributes  nothing  to  the  formation  of 
the  aneurismal  sac,  and  that  this  is  merely  the 
cellular  membrane,  which,  in  the  ^^"i  f^^^' 
covered  the  artery,  or  that  soft  cellular  sheath 
which  the  artery  received  in  common  with  the 
neighbouring  parts.  This  ,s  raised  by  th  blood 
into  the  form  of  a  tumor,  and  is  covered,  m  com- 
mon with  the  artery,  by  a  smooth  membrane. 

This  eminent  professor  does  not  deny  that,  from 
congenital  relaxation,  the  proper  coats  of  the  aor  a 
mal  0  casionally  yield  and  become  disposed  to 
TpU    but  he  will  uot  admit  that  dilatation 
ofTs 'artery  precedes  and  --mpanies  a  1  its 
aneurisms,  or  that  its  proper  coats  ever  yield  so 
much  to  distention  as  to  form  the  aneurismal  sac. 
The  root  of  an  aneurisni  of  the  aorta  never  includes 
the  ivhoh  circumference  of  the  artery;   but  tie 
aneurismal  sac  arises  from  one  side  of  it  in  tUe 
form  of  an  appendix,  or  tuberosity.    On  the  con- 
trary, the  dilatation  of  the  artery  ahuays  extends  to 
its  whole  circumference,  and,  therefore,  differs  es- 
sentially from  aneurism.  Thus  he  urges,  that  there 
is  a  remarkable  difference  between  a  dilated  and 
an  aneurismal  artery,  although  these  two  affections 
are  sometimes  found  combined  together,  especially 
at  the  origin  of  the  aorta.     If  we  also  consider 
that  the  dilatation  of  an  artery  may  exist  witliout 
'  organic  affection,  the  blood  being  always  in  the 
cavity  of  the  vessel  ;  that,  in  an  artery  so  affected, 
fhpre  is  never  collected  any  grumous  blood,  or 
1      „„  1.,vprs  •  that  the  dilatation  never  forms 
r  iumor  orcoi'isklerable  bulk  ;  and  that,  while 


cutting  an  aiici.Y    ,  , 

the  segment  of  the  cut  vessel  retires  and  conceals 

itself  in  this  sheath. 

This  cellular  covering  is  most  evident  round 
the  curvature  and  trunk  of  the  aorta,  the  carotid, 
mesenteric,  and  renal  arteries  ;  it  is  less  dense 
round  the  trunks  of  the  brachial,  femoral,  and 
popliteal  arteries.    The  pleura  lies  over  the  cellular 
sheath  of  the  arch  of  the  aorta,  and  over  that  of 
:trthoracic  aorta  ;  while  that  of  tbe  abdo„.„a 
,orta  is  covered  by  the  peritoneum.    Both  these 
smooth  membranes  adhere  to,  and  surround,  two 
thirds  of  the  circumference  of  the  vessel,  ihe 
great  arteries  of  the  extremities  are  not  covered,  n 
addition  to  the  cellular  substance,  by  any  smooth 
membrane  of  this  sort,  but  by  a  cellukir  sheath 
which  is  demonstrably  distinct  from  the  adipous 
membrane,  and  serves  to  enclose  the  vessels,  and 
connect  them  with  the  contiguous  parts. 

When  air,  or  any  other  fluid,  is  injected  by  a 
small  hole,  made  aAificially  between  tlj^e  eel  u  a 
covering  and  the  subjacent  muscular  coat  ot  tlie 
rLr  s'tbe  iujected  m^atter  elevates  into  a  tu- 
the  cellular  membrane,  which  closely  embraces 
the  m-tery,  without  properly  d-troying  its  eel  s 
which  it  distends  in  a  remarkable  "ja"ner  hen 
melted  wax  is  injected,  and  pushed 
f    e  the  cellular  Sheath  of  the  artery  is  no  only 
raised  over  the  vessel,  like  a  ^"--'J;';^ 
internal  cells  of  that  covering  are  also  ''^ceiatett 
i  on    xa  nining  afterwards  the  capsule  of  the 
artifickl  tumor,  it  appears  as  if  it  were  formed  of 
veiT  layers,'  rou&r  irregular  nUerna^^^ 

smooth  and  polished  external  y.    Tli«  s«™f 
happens  when  any  injection  is  P"f«-i,;^  ;  y3 
force  into  an  artery  as  to  n.pU.re  the  m  rna  and 
mn-=ciilar  coats  at  some  point  of  their  circura 

J  r  pmr  d,  the  muscular  one  also  gives  way  ;  but 
le  external  cellular  sheath,  being  of       "  ^F" 
Wcd  texture,  and  the  thin  l-l""        "   ^t  e 

nomeim  may  bo  observed,  when  t  >«  " 
of  the  aorta  becomes  so  •^'^.'^i'^"  "  j"]"  h 
tm-ed  by  the  repeated  J'^^     b  o"d     -m  ^  ^^^^ 
In  this  circumstance,  the  blooa,  mn 
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heart,  begins  immediately  to  ooze  through  the 
connections  of  the  fibres  of  the  muscular  coat, 
and  gradually  to  be  infused  into  the  interstices  of 
the  cellular  coverin-r,  forming,  for  a  certain  ex- 
tent, a  kind  of  ecchymosis,  or  extravasation  of 
blood,  slightly  elevated  upon  the  artery.  After- 
wards, the  points  of  contact  between  the  edges  of 
the  fibres  of  the  muscular  coat,  being  insensibly 
separated,  the  arterial  blood,  penetrating  between 
them,  fills  the  cellular  covering  of  the  artery,  and 
raises  it  after  the  manner  of  an  incipient  tumor 
Thus,  the  fibres  and  layers  of  the  muscular  coat, 
being  wasted,  or  lacerated,  or  simply  separated 
trom  each  other,  the  arterial  blood  is  carried  with 
great  force,  and  in  greater  quantity  than  before 
into  the  cellular  sheath  of  the  artery,  which  it 
forces  more  outwards;  and,  finally,  the  divisions 
between  the  interstices  of  the  cellular  coat,  beina- 
ruptured,  it  is  converted  into  a  sac,  which  is  filled 
Avith  polypous  concretions  and  fluid  blood,  and 
at  last  forms,  strictly  speaking,  the  aneurisnml 
sac.    Ihe   internal  texture,  although  apparently 
composed  of  membranes   placed   one  over  the 
other,  IS,  m  fact,  very  different  from  that  of  the 
proper  coats  of  the  artery,  notwithstandino-  the 
injured  vessel  and  aneurismal  sac  are   both  co- 
vered externally  in  the  thorax  and  abdomen  with 
a  smooth  membrane. 

Scarpa  has  examined  a  considerable  number  of 
aneurisms  of  the  arch,  and  of  the  thoracic  and 
abdominiJ  trunks  of  the  aorta,  without  findin<r  a 
single  one  in  which  the  rupture  of  the  pnper 
coats  of  the  artery  was  not  evident,  and  in  which 
consequently,  the  sac  was  produced  by  a  substance 
completely  difl='erent  from  the  internal  and  muscu 
lar  coats. 

The    aneurismal  sac   never  comprehends  ihe 
whole  circumference  of  the  vessel.    At  the  place 
Where  the  tumor  joins  the  side  of  the  tube  the 
aneurismal  sac  presents  a  kind  of  constric'tion. 
beyond  which  it  becomes  more  or  less  expanded' 
Ihis  would  never  happen,  or  rather  the  contrary 
circumstance  would  occur,  if  the  sac  were  formed 
by  an  equable  distention  of  the  tube  and  proper 
coats  of  the  affected  artery.    In  incipient  aneu- 
risms at  least,  the  greatest  size  of  the  tumor  would 
then  be  in  the  artery  itself,  or  root  of  the  swellinff 
while  Its  fundus  would  be  the  least.    But,  ivhe/hcr 
aneurisms  >e  recent  and  small,  or  of  long  stand- 
^ng  and  large,  the  passage  from  the  artery  is 
always  narroxv,  and   the  fundus  of  the  swelling 
greater  tn  proportion  to  its  distance  from  the 

80  t  dilatable  cellular  substance  which  united  the 

SurwirrV"""^  circumjacent  parts, 

buch  cellular  substance,  in  aneurisms  of  tho  tho- 

TtCXy  '^"'T"'^dby  the  pleura,  and,  in  those 
of  the  abdominal  aorta,  by  the  peritoneum,  which 
membranes  include  tho  sac  and  ruptured  artery 
presenting  outwardly  a  continued  smooth  surface 
just  as  if  the  artery  itself  were  dilated.  Hut  if 
the  aorta  be  opened  lengthwise  on  the  side  opno- 
site  tho  constriction,  or  neck  of  the  tumor,  the 
place  of  the  ulceration,  or  rupture,  of  tho  proper 

oats  of  the  artery,  immediately  appears  with  , 
the  vessel   on  the  side  opposite  to  that  of  the 

ncision.  ihe  edge  of  the  fissure,  which  has  taken 
5lace,  13  sometimes  fringed,  often  callous  and 
.ard,  and  through  ,t  the  blood  formed  for  itself 

erted  into  the  aneurismal  sac.    If,  as  sometimes 
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happens,  in  the  arch  of  the  aorta  near  the  heart, 
the  artery,  before  being  ruptured,  has  been  some- 
what dilated,  it  seems,  at  first,  as  if  there  were  two 
aneurisms  ;  but  the  constriction,  which  the  sac 
next  to  the  artery  presents  externally,  points  out 
exactly  the  limits,  beyond  which  the  internal  and 
muscular  coats  of  the  aorta  had  not  been  able  to 
resist  the  distention,  and  where  of  course  they 
have  been  ruptured.  The  partition,  which  may 
always  be  seen  dividing  the  tube  of  the  artery  from 
the  aneurismal  sac,  and  which  islacerated  in  its  mid- 
dle, consists  of  nothing  else  than  the  remains  of  the 
internal  and  muscular  coats  of  the  ruptured  artery. 

By  carefully  dissecting  the  proper  coats  of  the 
ruptured  aorta  in  its  situatic.n,  and  comparing 
tnem  with  the  cellular  substance  forming  the  sac 
Scarpa  afiirms,  that  the  truth  of  the  preceding 
statement  may  be  indisputably  demonstrated. 

When  an  incision  is  made  lengthwise  in  the 
side  of  the  vessel  opposite  the  rupture,  its  proper 
coats  are  found  either  perfectly  sound,  or  a  little 
weakened  and  studded  with   earthy  points,  but 
still  capable  of  being  separated  into  distinct  layers 
Un  the  contrary,  in  the  opposite  side  of  the  aorta 
where  the  rupture  is,  the  proper  coats  are  un- 
usually tinn  and  are  only  separable  from  each  other 
with  difficulty,  or  even  not  at  all  ;  they  are  fre- 
quently brittle  like  an  egs-shell,  and  are  disor- 
ganised and  torn  at  the  place  where  they  fium 
the  partition  between  the  ruptured  artery  and  the 
mouth  of  the  aneurismal  sac.    Continuinjr  to  se- 
parate these  coats  from  within  outwards,  we  ar- 
rive at  the  cellular  sheath  surrounding  the  aorta. 
This  sheath  being  much  thickened  in  large  aneu- 
risms, and  adherent  to  the  subjacent  muscular 

ion  o"f  th'  '"""^  r,  ^  P''-"^^  °f  'he  constric- 
tion of  the  sac  IS  likely  to  be  mistaken  for  a 
dilated  portion  of  the  vessel  itself.  But,  even  in 
such  cases  we  may  at  last  separate  it,'  withoi" 
aceration,  from  the  tube  of  the  artery,  above  and 
be  ow  the  injury,  and,  successively,  from  the  nm 

1  hen  It  IS  clear,  the  muscular  coat  does  not 
pass  beyond  the  partition,  separating  the  cavity 
of  the  artery  from  that  of  the  aneurismal  sac  oTe^ 
which  It  IS  not  prolonged,  but  terminates  a  the 

points._  Errors  seem  to  Scarpa  more  apt  to 
occur,  in  consequence  of  the  aorta  and  sac  beinir 
both  covered  by  the  pleura  or  peritoneum. 

The  portion  of  the  aorta  within  the  pericardium 
being  only  covered  by  a  thin  reflected  layer  of  this 
membrane,  such  layer  may  also  be  lacerated  when 
he  proper  coats  give  way,  and  blood  be  effuZ 
nto   he  cavity  o   the  pericardium.    E.vamples  of 
this  kind  are  related  by  Walter  Mn ...     •  i 
Scarpa  himself.    In  the  latter  n!/  ^"'^''S'"'  n""! 
an  iLision  into  the  co     S  '  '^rtho '"'''''r^ 
opposite  the  tumor  which  had  fLl!  i  . 
layer  of  the  pericardium,  w  2,  Z  l 
a  small  aperture,  its  in  eriial  rnn. 
to  the  base  of  thi  swel l  iig  1  ^^^^^^^^ 
spersexl  with  yellow  l.ard  ^spot^  a  U  t  fil  '  T"' 
■•"cd  for  the  space  of  an  inch       '"■.  'r'''''"'- 

J^iit,  all  other  parts  of  the  aorla  havino-  1,. 

Sartre  T.£:z 

'•••'ture,  which  allows  itself'  to  bo  d  t  nded  J 
-c,  and  lH^ingstivmgthened,inten;;l?;,'bJ';:S,': 


148  ANEURISM, 

pons  layers,  and  externally  by  the  pleura  or  pe- 
ritoneum, oppose  for  a  long  while  the  fatal  effusion 
of  blood. 

Scarpa  believes,  that  what  he  calls  the  chronic 
steatomatous,  squamous  degeneration  of  the  artery, 
is  more  frequently  the  cause  of  its  bursting  than 
violent  exertions  of  the  whole  body,  blows,  or  an 
increased  impulse  of  the  heart.    This  kind  of  dis- 
eased change  is  very  common  in  the  curvature, 
and  in  the  thoracic  and  abdominal  trunks  of  the 
aorta.    In  the  incipient  state  of  such  disease,  the 
internal  coat  of  the  artery,  loses  for  a  certain 
space,  its  beautiful  smoothness,  and  becomes  irre- 
gular and  wrinkled.  ■  It  afterwards  appears  inter- 
spersed with  yellow  spots,  which  are  converted 
into  grains,  or  earthy  scales,  or  into  steatomatous 
and  cheese-like  concretions,  which  render  the  in- 
ternal coat  of  the  artery  brittle,  and  so  slightly 
united  to  the  adjoining  muscular  coat,  that,  upon 
being  merely  scratched  with  the  knife,  or  pbint  of 
the  nail,  pieces  are  readily  detached  from  it,  and, 
on  being  cut,  it  gives  a  crackling  sound,  similar 
to  the  breaking  of  an  egg-shell.    This  ossification 
cannot  be  said  to  be  proper  to  old  age,  since  it  is 
sometimes  met  with  in  subjects  not  much  advanced 
in  life.  The  whole  of  the  side  of  the  artery,  in  that 
portion  which  is  occupied  by  the  morbid  atfection, 
is,  for  the  most  part,  hard  and  rigid,  sometimes 
soft  and  fungous  ;  and,  in  most  cases,  the  canal  of 
the  artery  is  preternaturally  constricted.    In  the 
highest  degree  of  this  morbid  disorganisation,  true 
ulcerations  are  found  on  the  inside  of  the  artery, 
with  hard  and  fringed  edges,  fissures,  and  lacera- 
tions of  the  internal  and  fibrous  coats  of  the  arter}% 
Having  presented  the  reader  with  an  abridged 
account  o"f  the  most  important  remarks  made  by 
Scarpa  in  support  of  the  doctrine  he  defends,  I 
now  annex  his  conclusions.    1.  That  aneurism  is 
invariably  formed  by  the  rupture  of  the  proper 
coats  of  the  artery.    2.  That  the  aneurismal  sac 
is  never  formed  by  a  dilatation  of  the  proper  coats 
of  the  artery,  but,  undoubtedly,  by  the  cellular 
sheath,  which  the  artery  receives  in  common  with 
the  parts  contiguous  to  it  ;   over  which  cellular 
sheath  the  pleura  is  placed  in  the  thorax,  and  the 
peritoneum  in  the  abdomen.    3.  That  if  the  aorta, 
immediately  above  the  heart,  appears  sometimes 
increased  beyond  its  natural  diameter,  this  is  not 
common  to  all  the  rest  of  the  artery  :  and  when  the 
aorta,  in  the  vicinity  of  the  heart,  yields  to  a  dilat- 
ation greater  than  natural,  this  dilatation  does  not 
constitute,  properly  speaking,  the  essence  of  the 
aneurism.    4.  Tiiat  there  are  none  of  those  marks 
regarded  by  medical  men  as  characteristic  of  aneu- 
rism from  dilatation,  which  may  not  be  met  with 
in  .aneurism  from  rupture,  including  even  the  cu- 
cumscribed  figure  of  the  tumor.     5.   That  the 
distinction  of  aneurism  into   true  and  spurious, 
adopted  in  the  schools,  is  only  the  production  of 
a  false  theory  ;  since  observation  shows,  that  there 
is  only  one  form  of  the  disease,  or  that  caused  by 
a  rupture  of  the  proper  coats  of  the  nrterj^,  and  an 
effusion  of  arterial  blood  into  the  cellular  sheath, 
which  surrounds  the  ruptured  artery. 

Such  were  the  inferences  made  by  Scarpa,  in 
1 80'1,  one  of  the  most  distinguished  anatomists  and 
surgeons  of  his  time.  Great  as  liis  authority  was, 
several  eminent  modern  surgeons,  as  Ilicherand, 
Eoyer,  Dubois,  Dupuytren,  Sabatier,  Breschct,  &c. 
did  not  yield  to  it,  but  still  contended  that,  in 
some  aneurisms,  the  coats  of  tlie  artery  were 


dilated.     These  professors  in  France  coincided 
with  what  has  been  usually  taught  upon  this  sub- 
ject in  the  surgical  schools  of  Great  Britain. 
Every  lecturer  here  has  been  accustomed  to  de- 
scribe the  distinctions  of  aneurisms  into  true  and 
false,  or  into  some  cases  which  are  accompanied 
with  dilatation,  and  into  others  which  are  at- 
tended with  rupture  of  the  arterial  coats.  Many 
years  ago,  Mr.  Hodgson,  of  Birmingham,  pub- 
lished a  valuable  treatise,  in  whicli  he  differs  from 
Scarpa,  and  joins  those  surgical  writers  who  be- 
lieve in  the  occasional  dilatation  of  the  coats  of 
the  arteries  in  this  disease.     He  inquires,  "  Is 
every  aneurism  produced  by  a  destruction  of  the 
internal  and  middle  coats  of  the  vessel  ?  and  does 
not  a  partial  dilatation  of  these  coats  occasionally 
precede,  and  give  rise  to,  their  destruction  ?  I  be- 
lieve that  this  is  frequently  the  case.    We  have 
seen,  that  the  disorganisation  of  the  coats  of  an 
artery,  by  destroying  their  natural  elasticity,  will 
give  rise  to  permanent  dilatation  of  the  whole  cir- 
cumference of  the  vessel  ;  and  there  is  every  rea- 
son to  expect,  that  a  loss  of  its  elasticity  in  a  portion 
only  of  the  diameter  of  the  vessel,  will  give  rise 
to  a  partial  dilatation  of  its  coats.    Indeed,  the 
proofs  of  a  partial  dilatation  of  the  coats  of  an 
artery,  particularly  of  the  aorta,  are  incontestably 
established  by  the  possibility  of  tracing  the  coats 
of  the  vessel  throughout  the  whole  extent  of  the 
expansion,  and  by  the  existence  of  those  morbid 
appearances  in  the  sac  which  are  peculiar  to  the 
coats  of  the  arteries. 

"In  the  year  1811   (says  Mr.  Hodgson),  I 
dissected  an  aneurism  of  the  aorta,  which  was  re- 
moved from  the  body  of  a  young  woman,  by  my 
friend,  Dr.  Farre.  Tlie  sac  was  as  large  as  a  small 
melon,  and  had  proved  fatal  by  bursting  into  the 
posterior  mediastinum,  and  subsequently  into  the 
cavity  of  the  thorax.    This  aorta  exhibited  the 
formation  of  aneurism  by  partial  dilatation  in  three 
distinct  stages.    Tlie  internal  coat  was  throughout 
inflamed,  and  presented  a  fleshy  and  irregular 
appearance.    At  the  arch  of  the  aorta,  there  was 
a  dilatation  not  larger  than  the  half  of  a  small  pea. 
About  two  inches  lower  in  the  same  vessel  was  a 
second  dilatation,  which  would  have  contained 
hazel  nut;  and  immediately  above  the  diaphragm 
was  the  large  aneurism  which  had  proved  fatal.  I 
removed  that  portion  of  the  vessel  which  con- 
tained the  smallest  dilatation,  and  macerated  it 
until  its  coats  could  be  separated  without  violence. 
I  found  that  the  dilatation  existed  equally  in  the 
three  coats  of  the  vessel,  and,  when  separated 
each  presented  the  appearance  of  a  minute  aneu- 
rism.   The  second  dilatation  exhibited  the  same 
circumstances  in  a  more  advanced  stage.  The 
coats  of  the  vessels  were  more  intimately  ad- 
herent to  each  other  than  in  a  natural  state,  but, 
it  was  evident  that  the  dilatation  consisted  m  a 
dilatation  of  the  internal,  the  middle,  and  the_ ex- 
ternal coats  of  the  aorta.    In  the  large  aneurism, 
the  disorganised  internal  and  middle  coats  could 
be  traced  for  some  distance  into  the  sac,  when  the 
parts  contained  in  the  posterior  mediastinum,  and 
the  vertebra;,  formed  the  remainder  of  the  cyst. 
There  can  be  little  doubt  that  this  sac  commenced 
in  a  dilatation  of  the  coats  of  the  vessel,  similar 
to  those  appearances  which  existed  in  the  superior 
portion  of  the  dissection,  and  the  artery  appeared 
to  illustrate  the  formation  of  aneurism  by  partial 
dilatation  in  three  distinct  stages."  {Ho<iai>on, 
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On  the  Diseases  of  Arteries  and  Veins,  p.  66,  68 
See  also  G.  Andral,  Precis  d' Altai.  Pathol,  t.  ii, 
p.  361.)    So  far  as  Kreysig's  information  extend 
nobody  before  Mr.  Hodgson  had  examined  the 
structure  of  an  aneurismal  sac  in  this  accurate 
manner,  viz.  by  maceration,  and  the  results,  h 
thinks,  are  not  liable  to  the  slightest  objections, 
(See  the  German  Transl.  of  Mr.  Hodgson  s  Wor, 
loith  Notes  ly  Kreijsig  and  Kobenvein,  p.  109, 
Hanover,  1817.) 

Mr.  Hodgson  has  seen  this  partial  dilatation  in 
almost  all  the  arteries  which  are  subject  to  aneu 
rism,  at  the  divisions  of  the  carotids  and  iliacs, 
in  the  arteries  of  the  brain,  &c.  ;  and  he  agrees 
with  Dr.  Baillie  {Morbid  Ajiaiomy,  <5-c.),  Laen- 
nec  (Cerattius,  Beschreib.  d.  Krankh.  Preparate 
d.  A  nut.  Theatres  zii  Leipz.  p.  408,  8vo.  1819) 
and  others,  that  aneurisms,  at  the  origin  of  the 
aorta,  are  generally  formed  by  dilatation  of  the 
coats  of  the  vessel. 

"Partial  as  well  as  general  dilatation  (says 
Mr.  Hodgson)  frequently  precedes  the  formation 
of  aneurism  in  the  arteries  of  the  extremities.  A 
gentleman  had  a  large  aneurism  in  the  thigh 
which  had  undergone  a  spontaneous  cure.  Upon 
examining  the  limb  after"  death,  the  popliteal  ar- 
tery was  found  to  be  thickened  and  covered  with 
calcareous  matter.    A  small  pouch,  which  would 
have  contained  the  seed  of  an  orange,  originated 
from  the  side  of  this  artery.    This  little  sac  was 
evidently  formed  by  a  dilatation  of  the  coats  of 
the  vessel.    A  man  died  from  the  slouching  of 
an  aneurism  in  the  ham  ;  in  the  femoral  artery 
there  was  a  small  aneurism,  about  as  large  as  a 
walnut.    The  external  coat  was  dissected  from 
the  surface  of  the  tumor  to  a  considerable  extent. 
The  internal  and  middle  coats  were  evidently  di- 
lated, and  contributed  to  the  formation  of  the  sac. 
The  dilatation  of  these  coats  was  gradual,  and  they 
continued  for  a  considerable  distance  to  form  the 
sac,  when  they  were  inseparably  blended  with  the 
surrounding  parts."  (Op.  cit.  p.  70.)  In  one  par- 
ticularly interesting  case  of  popliteal  aneurism  re- 
corded by  Breschet,  where  the  internal  coat,  and 
in  part  also  the  fibrous,  could  be  traced  over  the 
swelling,  there  was  likevvise  an  aortic  aneurism,  ex- 
tending from  the  heart  to  four  inches  above  the  bi- 
furcation of  the  aorta,  where  the  swelling  ended  in 
an  abrupt  and  circular  manner.    The  middle  and 
external  tunics  were  perfectly  healthy;  and  the  in- 
ternal, with  the  cellular  tissue  around  it,  alone  dis- 
eased.   In  fact,  when  the  lining  of  the  artery  was 
removed  at  the  points  where  any  morbid  alterations 
were  seen,  these  were  also  taken  away,  and  the 
fibrous  tunic  left  unchanged.  In  the  limb,  indeed, 
where  the  popliteal  aneurism  existed,  all  the  arteries 
were  aneurismal,  and  afforded  most  convincing  evi- 
dence of  all  their  coats  contributing  to  the  dilata- 
tions.   (See  lirescliet,  Mem.  CInr.  sur  diffirentes 
Especes  d'Aneurysines,  p.  40,  &c.) 

While  Mr.  A.  Burns  bears  testimony  to  the 
fidelity  and  accuracy  of  Scarpa's  general  detail, 
he  adds,  that  perhaps  it  may  not  be  uniformly 
found,  that  "  the  root  of  an  aneurism  never  includes 
the  whole  circumference  of  the  tube  of  an  artery." 
We  have,  says  he,  a  preparation  in  which  the  re- 
verse has  taken  place.  In  this  case,  the  whole 
cylinder  of  the  vessel,  from  the  heart  to  beyond 
the  curvature,  is  equally  dilated  ;  and  dilated  to 
such  an  extent,  that  the  tumor  measures  no  less 
than  ten  inches  in  circumference.    Scarpa  limits 


dilatation,  says  Mr.  Burns,  to  that  state  of  an 
artery  in  which  the  coats  remain  in  their  natural 
relation  to  each  other,  and  in  which  tiiey  are  not 
altered  in  their  texture,  nor  lined  on  their  inner 
surface  with  "polypous  layers."    "This,  how- 
ever, was  not  the  case  in  the  instance  which  I  have 
brought  forward.    In  it  you  have  seen  that  the 
coats  were  much  dilated,  and  also  very  much  al- 
tered in  their  structure.    Externally  and  inter- 
nally, they  had  assumed  the  look  of  the  membranes 
of  the  foetus,  only  they  were  thicker  and  denser, 
but  they  were  equally  gelatinous,  and  nearly  as 
transparent  ;  and,  on  their  inner  surface,  they 
were  crusted  over  with  lamina;  of  coagulated 
lymph.    By  peeling  off  this  incrustation,  after  the 
sac  had  been  inverted,  we  saw  plainly,  that,  al- 
though the  internal  coats  were,  round  the  complete 
cylinder  of  the  vessel,  much  diseased,  and  consi- 
derably dilated,  yet  they  were  not  dilated  in  the 
same  degree  as  the  external  coverings  of  the  ar- 
tery.   At  irregular  distances,  longitudinal  rents 
were  formed  in  the  fibrous  coats,  and  these  chasms 
were  filled  with  coagulating  lymph.    The  internal 
coats,  over  the  whole  circumference  of  the  vessel, 
had  assumed  the  diseased  condition  which  in  aneu- 
ism  is  generally  confined  to  a  part  of  the  cylinder. 
In  this  tumor,  all  the  coats  continued  for  a  time 
to  dilate  equally ;  but  at  length  the  internal  gave 
way,  forming  longitudinal  rents,  through  which 
the  external  coats  could  be  seen,  after  the  lymph- 
atic coating  had  been  scraped  olf.    In  this  in- 
tance,  had  the  sac  been  dissected  in  the  earlj' 
stage,  it  would  have  presented  precisely  the  same 
appearances  as  those  described  by  Dr.  Monro,  and 
the  one  (the  aneurism)  lately  examined  by  the 
surgical   editor  of  the  London  Med.  Revieio." 
Mr.  Burns  afterwards  expresses  doubts,  whether 
the  sac  ever  acquires  a  large  size  without  dilata- 
tion.   The  case  reported  in  the  latter  periodical 
work  was  the  largest  that  he  knew  of,  in  which  all 
the  coats  were  found  uniformly  dilated.    The  sac, 
which  was  as  large  as  the  fist,  was  lined  throughout 
with  flakes  of  bone ;  and  though  the  internal  coat 
of  the  vessel  was  thus  patched,  and  extremely  thin 
and  brittle,  it  did  not,  on  minute  inspection,  any 
where  exhibit  a  solution  of  continuity.    Mr.  A. 
Burns  further  states,  that  the  above  case,  reported 
by  himself,  was  the  only  one,  out  of  fourteen, 
which  did  not  corroborate  Scarpa's  description. 
(On  Diseases  of  the  Heart,  cje.  p.  204.)  Mr. 
Wilson,  after  mentioning  the  frequency  of  aneu- 
rism in  the  aorta,  carotid,  subclavian,  and  axillary 
arteries,  and  its  rarity  in  the  brachial,  tells  us, 
that  he  knows  of  no  example  of  aneurism  below 
the  elbow,  where  the  swelling  could  not  be  traced 
to  a  wound  of  the  coats  of  the  arterj'.    He  adds 
that  true  aneurism  has  not  inifrequently  occurred' 
•  1  the  internal  and  external  iliac  arteries,  in  the 
mguinal,  ienioral,  and  very  frequently  in  the  pop- 
teal.    It  has  taken  place  in  the  posterior  tibial 


artery,  but  he  knows  of  no  instance  of  it  in  the 
anterior  tibuil  or  peroneal  arteries.  "I  h-ne 
(says  he)  met  with  only  one  instance  of  true 
aneurism  allecting  any  of  the  branches  of  the 
aorta,  which  are  distributed  to  the  abdominal 

iscera.    In  the  year  180.'),  on  i 
body  of  a 
S  " 

thi;  iitmi,  111  tiiiuur,  sjiapc,  ana  size,  appoaiVvi  w 
hang  down  from  the  under  surface  of  the  left  lobe 
of  the  liver.    When  this  tumor 
I-  3 


nspecting  the 


body  of  a  clergyman,  in  the  presence  of  the  late 
Sir.  W.  Farquhar,  a  tumor,  very  niucli  resembling 
the  heart  in  colour,  shape,  and  size,  appeared  to 


was  opened,  and 
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carefully  inspected,  it  appeared  to  have  been 
formed  by  the  left  branch  of  the  hepatic  artery 
having  become  very  much  enlarged  and  aneu- 
rismal.  Tt  had  burst,  and  the  blood  which  had 
escaped  was  found  in  an  imperfect  cyst,  partly  in 
a  fluid,  and  partly  in  a  coagulated  state,  forming 
a  large  proportion  of  the  tumor."  (See  Lecbires 
on  the  Blood,  and  on  the  Anatomy,  Pliysiology, 
and  Surgical  Pathology  of  the  Vascular  System, 
p.  379,  380,  8vo.  Loud.  1819.) 

The  facts  adduced  by  Mr.  Hodgson  appear 
sufficiently  conclusive,  and  from  them  the  follow- 
ing doctrine  is  clearly  deducible  :  — 

First,  That  numerous  aneurisms  are  formed  by 
destruction  of  the  internal  and  middle  coats  of  an 
artery,  and  the  expansion  of  the  external  coat 
into  a  small  cyst,  which  giving  way  from  disten- 
tion, the  surrounding  parts,  whatever  may  be  their 
structure,  form  the  remainder  of  the  sac. 

Secondly,  That  sometimes  the  disease  com- 
mences in  the  dilatation  of  a  portion  of  the  cir- 
cumference of  an  artery.  This  dilatation  in- 
creases until  the  coats  of  the  vessel  give  way, 
when  the  surrounding  parts  form  the  sac,  in  the 
same  manner  as  when  the  disease  is  in  the  first 
instance  produced  by  destruction  of  the  coats  of 
an  artery.    (P.  74.) 

The  conclusions  of  Mr.  Hodgson  are  supported 
by  the  observations  of  numerous  writers. 

The  learned  Sabatier  says,  there  can  be  no 
doubt,  that  many  aneurisms  depend  upon  the  di- 
latation of  the  arterial  coats  :  but,  in  far  more  nu- 
merous examples,  the  internal  tunics  are  ruptured, 
and  it  is  the  cellular  coat  alone  tvhich  separates 
from  them,  and  enlarges,  so  as  to  form  the  aneu- 
risrnal  sac. 

It  is  difficult  to  conceive,  he  observes,  how  all 
the  coats  of  an  artery  can  dilate  and  yield  suffi- 
ciently to  form  the  investment  of  such  immense 
tumors  as  some  aneurisms  are.  Indeed,  that  very 
tunic,  which  composes  the  greater  part  of  the 
thickness  of  the  vessel,  and  which  is  termed  the 
muscular  coat,  is  known  to  consist  of  fibres  whose 
texture  is  firm,  and  little  capab'e  of  bearing  exten- 
sion. However,  Haller,  in  describing  a  very  large 
aneurism,  situated  in  the  aorta,  near  the  heart, 
relates,  that  the  innermost  coat  of  this  vessel  was 
ruptured  and  torn,  the  loose  jigged  edges  of  the 
laceration  being  visible  in  the  aneurismal  sac. 
These  were  squamous,  bony,  and  of  liitle  thick- 
ness;  while  the  muscular  and  cellular  coats  were 
quite  sound.  D(mald  M(mro  noticed  the  same 
thing  in  five  ditterent  aneurisms;  in  the  course  of 
the  t'emoriil  and  popliteal  arteries  of  a  man,  who 
had  been  confined  a  long  while  to  his  bed,  after 
being  operated  upon  for  bubonocele.  Monro  suc- 
ceeded in  tracing  the  fibres  of  the  muscular  coat 
over  the  swellings,  so  that  he  had  no  doubt  of  this 
tunic  being  dilated. 

According  to  Richerand,  when  an  aneurism  is 
recent  and  of  small  size,  the  dissection  of  the 
tumor  exhibits  a  simple  dilatation  of  the  arterial 
coats  ;  while,  in  the  other  cases,  where  the  aneu- 
rism is  large,  and  has  existed  a  considerable  time, 
the  internal  and  middle  coats  of  the  vessel  are  in- 
variably lacerated.  In  the  early  stage  of  the  dis- 
ease, the  blood  which  fills  the  aneurismal  sac  is 
fluid  ;  and,  on  the  contrary,  in  cases  where  the 
internal  tunics  of  the  artery  arc  ruptured,  the  sac 
contains  more  or  less  coagulated  lymph.  The  ex- 
ternal or  cellular  coat  composes  the  greater  part 


of  the  cyst;  and  the  coagulated  Ijnnpb,  with  which 
it  is  filled,  is  arranged  in  layers,  the  density  of 
which  is  described  as  being  greater  in  proportion 
to  the  length  of  time  v/hich  they  have  been  de- 
posited. Such  as  are  nearest  the  sac  are,  therefore, 
most  compact,  and  contain  the  smallest  quantity 
of  the  colouring  matter  of  the  blood;  more  deeply, 
the  concretions  of  lymph  resemble  simple  coagula; 
and,  lastly,  the  blood,  which  is  still  nearer  the 
arterial  tube,  retains  its  fluiditj'. 

After  the  aneurismal  sac  has  been  cleansed 
from  the  fibrine  and  coagulated  blood  which  it 
contains,  its  parietes  will  appear  to  be  almost  en- 
tirely formed  of  the  cellular  coat  of  the  artery. 
Towards  the  bottom  may  be  observed  the  aper- 
ture, arising  from  the  laceration  of  the  internal  and 
middle  coats,  which,  being  much  less  elastic  than 
the  external,  are  ruptured  in  an  early  stage  of  the 
disease.  It  is  when  these  two  tunics  give  way, 
that  the  aneurismal  tumor  undergoes  a  sudden 
and  considerable  increase  in  its  size  ;  for  then  the 
cellular  coat  alone  has  to  sustain  all  the  pressure 
of  the  blood,  which,  now  becoming  effused  iuto  a 
more  ample  cyst,  loses  a  great  deal  of  its  impetus, 
coagulates,  and  forms  fibrous  masses ;  circum- 
stances to  which  may  be  ascribed  the  hardness  of 
the  swelling,  the  weakness  of  its  pulsation,  &c. 
{Nos.  Chir.  t.  iv.  p.  82,  ed.  2.) 

The  reality  of  true  internal  aneurisms  was  in- 
sisted upon  by  C.  F.  Ludwig,  in  a  programma 
written  expressly  on  that  subject.  {Diagnostiees 
Chir.  Fragm.  de  Aneurysmate  Interna,  Lips.  1805.) 
An  interesting  case,  exemplifying  an  aneurismal 
dilatation  of  all  the  coats  of  the  abdominal  aorta, 
was  published  by  Professor  Nsegele  of  Heidelberg. 
The  swelling  was  as  large  as  a  man's  head,  and 
weighed  about  five  pounds.  The  aorta  began  to 
be  dilated  at  the  point  where  it  passes  into  the 
cavity  of  the  abdomen  between  the  crura  of  the 
diaphragm.  This  dilatation  extended  gradually 
down  to  a  point,  about  four  finger-breadths  from 
the  bifurcation  of  the  aorta  into  the  iliac  arteries, 
at  which  point,  strictly  speaking,  the  large  aneu- 
rismal sac  commenced.  The  length  of  the  whole 
dilated  part  of  the  vessel  was  eleven  inches  ;  that 
of  the  sac  six  ;  and  its  diameter  five  inches.  The 
artery  was  not  equally  dilated  in  every  direction, 
the  expansion  being  most  considerable  laterally 
and  forwards.  Nsegele  and  Ackermann  found 
that  the  three  coats  of  the  aorta,  the  internal,  nms- 
cular,  and  cellular,  were  all  equally  dilated. 
These  professors  traced  the  muscular  coat  witii  the 
scalpel  from  the  top  to  the  bottom  of  the  tumor, 
and  not  the  slightest  doubt  could  be  enter  tained 
that  the  case  was  a  true  aneurism.  {F.  C.  Noeyde, 
Epistola  ad  T.  F.  Bullz,  qua  Hisioria  et  Descriptio 
Ati'urysmatis,  quod  in  Aorta  abdominali  observavit, 
coidinetur.    Heidelb.  1816.) 

In  the  valuable  cases  collected  by  H.  F.  Janin, 
convincing  evidence  will  be  found  of  tht-re  being 
one  kind  of  aneurism  attended  with  rupture  of  the 
coats  of  the  artery,  the  cellular  coat  alone  forming 
the  aneurismal  sac  ;  and  another  with  an  equal  di- 
latation of  ail  the  coats  of  the  artery.  Of  the  latter, 
Janin  relates  three  unequivocal  cases.  Breschet's 
investigations,  which  are  supported  by  the  evidence 
of  post  mortem  examinations,  leave  also  no  doiibt 
about  the  truth  of  aneurism  by  dilatation,  of  whicli 
he  describes  not  less  than  four  kinds,  as  already 
stated,  viz.  the  aneurisma  venim  sacciforme ;  the 
aneurisma  veruvi  fusiforme  ;  the  auenrisma  vcrum 
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cylindruidiim  (comprising  aneuriam  by  anastomosis 
and  erectile  tumors)  ;  and,  lastly,  the  aueufisma 
cp-soideum,  or  the  varLv  arierialis  of  Diipuytren  ; 
a  rarer  affection,  in  which  the  arteries  undergo 
very  siraihir  changes  to  those  exhibited  in  varicous 
veins.  {Breschcl  in  Mini.  Chir.  stir  differciites 
Especes  d'' Aneurysmes,  4to.  Paris,  1834.)  Lisfranc 
also  admits,  with  all  the  best  modern  surgeons,  the 
reality  of  aneurism  accompanied  by  dilatation  of 
all  the  coats  of  the  arteries.  {De  I' Obliteration 
des  Aritres  dans  les  Aiieurisme.s,  p.  11.) 

[Pathologists  at  present  seem  to  incline  to  the 
opinion,  that  although  many  of  the  so-called  true 
aneurisms  may  not  be  so  in  reality,  yet  that  there 
can  be  no  doubt  that,  in  their  early  stages  at  least, 
many  aneurisms  are  of  the  true  kind.    Dr.  Peacock 
has  pointed  out,  that  small  digital  pouches  are 
often  found   springing  from  the  walls  of  some 
of  the  large  arteries,  through  the  whole  extent  of 
which  the  e.xternal,  middle,  and  internal  coats  can 
be  demonstrated  to  exist.    After  an  aneurism  has 
attained  a  certain  size,  its  coats  become  so  fused 
together,  and  so  incorporated  with  the  neighbouring 
tissues,  that  the  true  juncture  cannot  be  made  out. 
For  a  true  aneurism  to  exist,  I  am  of  opinion  that 
two  conditions  are  necessary  :  first,  tliat  the  tumor 
be  small  ;  second,  that  the  mouth  of  the  sac  be 
large.    I  cannot  conceive  a  large  aneurism  with  a 
small  mouth  to  be  a  true  one,  for  as  the  mouth  of 
the  sac  corresponds  exactly  in  size  to  that  portion 
of  the  arterial  coats  that  has  been  dilated,  it  is 
not  easy  to  understand  how  a  large  sac  can  be 
dilated  out  of  a  small  segment  of  the  wall  of  the 
artery,  though  there  be  some  outgrowth  of  this, 
as  in  tubular  aneurism.] 

When  these  two  different  affections  are  situated 
in  the  thora.x,  or  abdomen,  it  is  impossible  to  dis- 
criminate them  from  each  other  before  death.  The 
symptoms,  occasioned  by  the  pressure  of  the  tu- 
mor on  the  viscera  must  be  nearly  the  same, 
whether  caused  by  a  morbid  dilatation,  or  an 
aneurism.  The  means  for  retarding  their  fatal 
termination  is  also  the  same  in  both  forms  of  the 
disease.  With  regard  to  the  possibility  of  cure, 
however,  Scarpa  says,  that  there  is  great  differ- 
ence ;  for,  when  the  case  is  an  internal  aneurism, 
there  may  be  some  slight  hope  of  a  radical  cure  by 
the  efforts  of  nature  and  art,  which  hope  can  never 
be  entertained  in  a  case  of  morbid  dilatation  ;  a 
fact  which  is  accounted  for  by  no  laminated  coa- 
gula  being  deposited  in  the  latter  disease.  (0« 
Atieitrism,  transl.  by  Wishart,  p.  124,  cd.  2.)  A 
great  deal  of  the  latter  statement  coincides  with  tlie 
observations  of  Mr.  Hodgson,  who  particularly 
notices,  that  he  has  never  met  with  iamellated 
coagnla  in  such  sacs  as  consist  either  in  a  general 
or  partial  dilatation  of  the  coats  of  the  vessel.  {On 
Diseases  of  Arteries,  ^-e.  p.  82.)  Whether  this 
ever  takes  place  in  such  cases  may  still  be  a  ques- 
tion, because,  if  Professor  Ntegelo  has  given  a 
correct  description  of  the  aneurism  of  the  abdo- 
minal aorta,  already  mentioned  —  which  aneurism 
was  of  large  size,  and  consisted  of  a  dilatation  of 
all  the  coats  of  the  vessel —  there  was  in  this  rare 
example  a  large  quantity  of  these  layers  of  coagu- 
lated blood.  Yet,  whether  the  Professor  actually 
means  the  fihrine  arranged  in  laminic,  or  only 
common  coagulated  blood,  which,  as  every  one 
knows,  may  be.  found  either  in  the  cysts  of  dilated 
or  of  ruptured  arteries,  may  admit  of  doubt.  The 
statement,   therefore,   made   by  Hodgson  and 


Scarpa,  and  which  agrees  with  the  later  observations 
of  Breschet  (see  l\Iein.  CIdr.  sur  diffirentes  Es- 
peces d'Aneurismes,  p.  70),  may  not  be  contrary 
to  what  was  really  seen  by  Nffigele  and  Acker- 
mann.    The  following  case,  however,  observed  by 
Laennec,  and  quoted  by  a  modern  writer,  must 
(if  correctly  reported)  afford  not  only  an  unequi- 
vocal specimen  of  aneurism  by  dilatation  of  all  the 
coats  of  the  aorta,  but  of  laminated  coagula  within 
its  cavity.     "  In  homine  enim,  qui  repente  sub 
atrocissimis  pectoris    doloribus    corruit,  praeter 
aortam  adscendentem  in  aneurysma  ita  expansam, 
ut  neonati  infantis  caput  Eequaret,  cystidem  aneu- 
rysmaticara  immediate  supra  arteriae  coeliacss  ortnm 
magnitudine  nucis  juglandis  invenit,  quae  lucu- 
ienter  ostendit  sinum  communicantem  cum  arterise 
cylindro  per   foramen    magnitudine  am3'gdalae, 
diametro  totius  arteriee  illo  loco  non  mutato.  Sac- 
cus  hie  cultro  anatoraico  accurate  ac  subtiliter 
aubjectus,  eamdem  structuram,  easdem  ostendit 
membranas,  quibus  gaudebat  arteria  e  cujus  latere 
excreverat  ;  caeterum  massis  grumosis  sive  fibrosis 
erat  iniplelus.    Inde  igitur  patet,  hoc  aneurysma 
sacciforme  et  laterali  et  partiali  quidem  tunicarum 
aortffi  dilatatione  ortum  esse."    {J.  H.  G.  Ehr- 
hardt,  De  Aneurysmate  Aortce,  p.  13,  4to.  Lips. 
1820.)  '  '  i- 

Certainlj',  it  seems  difficult  to  explain  in  what 
the  difference  consists,  which  prevails  between  the 
state  of  the  internal  coat,  in  preternatural  dilata- 
tion, and  in  true  aneurism,  so  that  the  blood  does 
not  coagulate  in  the  former,  while  it  is  deposited 
in  concentric  layers  in  the  latter.  (See  Guthrie, 
On  Dis.  of  (he  Arteries,  p.  85.)  Perhaps,  says  the 
latter  gentleman,  there  is  not  at  a  late  period  any 
difference  between  a  preternatural  dilatation  or 
bulging  on  one  side  of  an  artery,  and  a  true  aneu- 
rism ;  a  state  remarkably  well  shown  in  one  of  the 
preparations  in  the  College  Museum,  No.  411  H.; 
and  he  adds,  "  At  all  events,  preternatural  dilata- 
tions of  a  large  size,  and  departing  from  the  course 
of  the  vessel  from  which  they  arise,  do  generally 
lose  their  distinguishing  character  of  freedom  from 
concentric  layers  of  coagula,  so  that  the  distinction 
between  them,  under  these  circumstances,  is  lost;" 
unless  we  regard  it,  with  Scarpa,  as  essentially 
founded  on  the  existence  of  fissures  in  the  internal 
coat  in  the  aneurism,  and  of  the  absence  of  such 
change  in  the  simple  dilatation. 

[The  reason  why  coagulum  is  not  deposited 
in  a  preternatural  dilatation  of  an  artery,  would 
appear  to  be,  that  in  no  part  of  the  tumor  is  the 
blood  at  rest  or  out  of  the  current  of  the  circula- 
tion, so  as  to  allow  it  time  to  deposit  its  fibrine- 
whereas,  in  a  sacculated  aneurism, it  is  withdrawn 
from  the  general  circulation,  and  thus  has  time 
for  a  coagulum  to  form.] 

From  what  has  been  stated  then,  it  appears 
that  there  is  only  one  principal  point  of  difference 
between  Scarpa  and  other  writers  ;  and  this  re- 
solves itself  into  the  question,  whether  a  dilatation 
of  an  artery,  arising  at  one  particular  side  of  the 
vessel,  and  hned  by  its  internal  coat,  ought  not  to 
lie  regarded  as  an  aneurism,  because  its  communi- 
cation with  the  tubo  of  the  artery  is  more  capacious 
than  what  exists  in  other  aneurisms,  where  the 
inner  coat  has  given  way,  and  because  it  rarely 
(perhaps  never)  contains  laminated  coagula,  unless 
fissures  hapjien  to  exist  at  some  points  of  the  inner 
arterial  tunic  thus  expanded  ? 

The  greater  number  of  aneurisms  increase  gra- 
I.  4 
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dually,  and  sooner  or  later  incline  to  the  side  on 
which  the  least  resistance  is  experienced.  De 
Haen  mentions  an  aneurism  of  the  aorta,  which 
first  made  its  appearance  between  the  second  and 
third  ribs  of  the  left  side,  and  which,  instead  of 
growing  larger,  as  Is  usual,  subsided,  and  could 
neither  be  seen  nor  felt,  for  more  than  a  niontii 
before  the  patient's  decease,  although,  on  opening 
the  body,  a  tumor  of  the  arch  of  the  aorta  was 
found,  three  times  as  large  as  the  fist.  De  Haen 
imputes  the  sudden  disappearance  of  the  swelling 
to  its  weight,  the  yielding  of  the  parts  with  which 
it  was  connected,  and  to  its  gravitating  into  the 
chest  when  the  patient  lay  on  his  right  side  ;  for 
the  difficulty  of  breathing,  and  other  complaints, 
produced  by  the  pressure  on  the  lungs,  under- 
went a  material  increase  as  soon  as  the  tumor 
ceased  to  protrude. 

The  pulsations,  which  accompany  true  aneurisms, 
continue  to  be  strong,  until  the  inner  coats  of  the 
vessel  give  way,  or  the  layers  of  coagulated  blood 
lodged  in  the  sac  are  numerous.  Hence,  when 
soft  swellings,  situated  near  any  large  arteries,  lose 
their  pulsatory  motion,  their  course,  precise  situ- 
ation, and  other  circumstances,  ought  to  be  most 
carefully  investigated  before  any  decision  is  made 
about  the  mode  of  treatment. 

[Together  and  synchronous  with  the  pulsation, 
there  is  a  bruit  in  the  aneurismal  sac,  usually  of  a 
bellows,  sawing,  or  rasping  character.  This  is  most 
intense  when  the  aneurism  is  soft,  but  diminishes 
in  distinctness  as  the  tumor  becomes  consolidated 
by  the  deposit  of  laminated  fibrine  within  it.  It 
is  loudest  opposite  the  mouth  of  the  sac,  and  ceases 
when  the  flow  of  blood  through  the  tumor  is  ar- 
rested by  the  compression  of  the  artery  leading 
to  it.  ] 

In  many  instances,  the  most  fatal  accidents 
have  happened,  in  consequence  of  incisions  having 
been  made  in  aneurisms,  which  were  mistaken 
for  abscesses,  because  there  was  no  pulsation. 
Vesalius  was  consulted  about  a  tumor  of  the 
back,  which  he  pronounced  to  be  an  aneurism.  Soon 
afterwards,  an  imprudent  practitioner  made  an 
opening  in  the  swelling,  and  the  patient  bled  to 
death  in  a  very  short  time.  Ruysch  relates,  that 
a  friend  of  his  opened  a  tumor  near  the  heel, 
not  supposed  to  be  an  aneurism,  and  the  greatest 
difficulty  was  experienced  in  suppressing  the  he- 
morrhage. De  Haen  speaks  of  a  patient,  who 
died  in  consequence  of  an  opening,  which  had 
been  made  in  a  similar  swelling  at  the  knee,  al- 
though Boerhaave  had  given  his  advice  against  the 
performance  of  such  an  operation.  Palfin,  Schlit- 
ting,  Warner,  Dupuytren,  and  others,  have  recordj;d 
mistakes  of  the  same  kind.  (Sahatier,  t.  iii.  p.  167.) 
Fenand,  surgeon  of  the  Hotel  Dieu,  mistook  an 
axillary  aneurism  for  an  abscess,  plunged  his 
bistoury  into  the  swelling,  and  killed  the  patient. 
"J\n  etc  tltmoin  (Perreuvs  semhlahles,  commises 
par  hs  pralicicns  tion  vioins  famcux;  et  si  des 
aneurismes  exlemes  on  passe  a  cetix  des  arieres 
plactes  a  Viniericuv,  les  erreurs  tic  sont  ni  7>toins 
ordinaires  ni  de  moindre  conseqtieiwe.''''  {liiche- 
rand,  Nosogi:  Chir.  t,  iv.  p.  75,  ed.  2.) 

Notwithstanding  a  pulsation  is  one  of  the  most 
prominent  symptoms  of  an  aneurism,  it  is  not  to 
be  inferred,  that  every  swelling  which  pulsates  is 
unquestionably  of  this  description;  for,  as  Mr. 
Warner  has  e.Nplaincd,  it  does  happen  that  mere 
imposthumations,  or  collections  of  matter,  arising 


from  external  as  well  as  internal  causes,  are 
sometimes  so  immediately  situated  upon  the  heart 
itself,  and  at  other  times  upon  some  of  the  prin- 
cipal arteries,  as  to  partake,  in  the  most  regular 
manner,  of  their  contraction  and  dilatation.  He 
details  the  particulars  of  a  ha}',  about  thirteen 
years  of  age,  whose  breast-bone  had  been  badly 
fractured,  and  who  was  admitted  into  Guy's  Hos- 
pital a  fortnight  after  the  accident  had  happened. 
The  broken  parts  of  the  bone  were  removed 
some  distance  from  each  other.    The  interme- 
diate space  was  occupied  by  a  tumor  of  a  con- 
siderable size ;  the  integuments  were  of  their 
natural  complexion.    The  swelling  had  as  regular 
a  contraction  and  dilatation  as  the  heart  itself,  or 
the  aorta  could  be  supposed  to  have.  Upon 
pressure,  the  tumor  receded  ;  upon   a  removal 
of  the  pressure,  the  tumor  immediately  resumed 
its  former  size ;  all  these  are  allowed  to  be  dis- 
tinguishing signs  of  a  recent  tnie  aneurism.  The 
situation  and  symptoms  of  this  swelling  were  judged 
sufficient  reasons  for  considering  the  nature  of  the 
disease  as  uncertain  ;  on  which  account  it  was  left 
to  take  its  own  course.    The  event  was,  the  tu- 
mor burst  in  about  three  weeks  after  his  ad- 
mission; discharged  a  considerable  quantity  of 
matter;  and  the  patient  did  well  by  very  super- 
ficial  applications.     (Cases  in  Surgery,  ed.  4, 
p.  155.) 

[The  diagnosis  of  pulsating  tumors  of  bone, 
whether  encephaloid  or  not,  from  aneurism,  is  at- 
tended by  no  little  difficulty.  In  many  cases,  the 
situation  of  the  tumor,  away  from  any  large  arterial 
trunk,  its  inconipressibilitj',  irregular  outline,  and 
firmer  connection,  or  rather  incorporation,  with  the 
bone,  will  enable  the  surgeon  to  avoid  the  error 
of  confounding  it  with  an  aneurism.  But  in  other 
instances,  when  seated  at  the  brim  of  the  pelvis, 
in  the  gluteal  region,  or  in  other  situations  where 
aneurisms  are  apt  to  occur,  the  greatest  difficulty 
will  occur,  and  the  most  experienced  surgeons  have 
erred  in  their  diagnosis,  and  have  ligatured  the 
artery,  on  the  supposition  that  they  had  to  do 
with  an  aneurism,  when,  in  reality,  it  was  a  case 
of  pulsating  tumor  of  bone.  It  may  be  observed, 
that  these  pulsating  osseous  growths  are  chiefly 
connected  with  the  heads  of  the  long  bones.] 

Under  certain  circumstances,  a  psoas  abscess 
may  be  mistaken  for  an  aneurism  ;  as,  for  in- 
stance, when  it  occasions  a  small,  soft,  moveable 
swelling  over  the  femoral  artery  in  the  groin,  ac- 
companied by  a  strong  pulsatory  motion.  The 
tumor  may  be  lessened  by  pressure,  even  in  the 
erect  position,  and  rapidly  returns  on  the  discon- 
tinuance of  such  pressure,  as  would  be  the  case 
in  aneurism.  The  pulsation  is  manifest  ;  but,  after 
the  swelling  has  been  lessened  by  pressure,  its 
sudden  resumptimi  of  size  in  the  erect  position  is 
not  accompanied  by  the  peculiar  pulsatory  thrill 
felt  in  an  aneurism.    In  a  psoas  abscess,  the  swell- 


ing does  not  return  in 


the  same  degree  on  the 


removal  of  the  pressure,  as  in  a  case  of  aneurism. 
During  the  retrocession  of  the  purulent  tiuid,  the 
course  of  the  artery  may  be  more  readily  examined. 
In  cases  of  psoas  abscess,  the  swelling  has  gene- 
rally been  preceded  by  pains  in  the  back  and  loms, 
of  some  standing,  which  continue  with  weakness 
of  one  or  both  extremities.  (See  Guthrie,  On  Uis. 
(if  Arteries,  p.  120.)  , 

As  Mr.  Wilson  has  observed,  any  encysted,  or 
even  solid  tumor,  situated  in  the  neighbourhood 
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of,  or  upon,  a  lai'ge  aiterj-,  may  have  n  consider- 
able degree  of  motion  comnninicated  to  it  from 
the  pulsation  of  the  artery.  The  thyroid  gland, 
when  a  hronchocele  is  formed,  occasionally  re- 
ceives a  pulsatory  motion  from  the  carotid  arte- 
ries. This  may  be  mistaken  for  an  aneurism  ;  from 
which  disease,  however,  it  can  be  discriminated  by 
placing  oiu-  fingers  behind  the  tumor,  and  draw- 
ing it  forwards,  when  the  pulsation  ceases.  But 
there  are  other  criteria  for  distinguishing  a  swell- 
ing, on  or  near  an  artery,  from  an  aneurism.  In 
such  a  case  the  whole  tumor  moves  at  once, 
without  any  alteration  of  size.  In  an  aneurism, 
the  swelling  does  not  simply  move,  it  expands. 
A  tumor  of  the  thyroid  gland,  having  apparently 
a  pulsatory  motion,  may  be  known  not  to  be 
an  aneurism  of  the  carotid,  by  observing,  that, 
from  its  connection  with  the  larynx,  it  follows  the 
movements  of  the  latter  in  deglutition.  Aneu- 
risms, not  of  very  long  standing,  and  not  con- 
tainuig  a  large  mass  of  laminated  coagula,  may 
also  be  diminished,  or  rendered  more  or  less  liac- 
cid,  by  pressing  the  artery  leading  to  the  disease. 
(See  Wilson  on  (he  Blood,  Anatomy,  Falhology, 
<^f.  of  ike  Vascular  St/stem,  p.  305  ;  and  Burns 
on  llie  Heart,  p.  257.)  In  cases  of  much  am- 
biguit}',  the  stethoscope  will  sometimes  convey 
the  necessary  information.  In  a  doubtful  instance 
of  aneurism  of  the  groin,  Sir  Benjamin  Brodie 
found  all  obscurity  cease  on  the" application  of  this 
instrument.  {Sir  A.  Cooper's  Lectures,  vol.  ii. 
p.  46.) 

Whenever  an  aneurism  of  immoderate  size  beats 
strongl3^,  and  for  a  long  while,  against  the  bones, 
as  the  sternum,  ribs,  clavicle,  and  vertebrie,  they 
are  in  the  end  injured  or  destroyed,  the  aneuris- 
mal  , tumor  elevating  the  integuments  of  the  tho- 
rax, or  back,  and  pulsating  immediately  under  the 
skin.  Scarpa,  with  the  best  modern  writers,  at- 
tributes the  effect  to  absorption,  in  consequence 
of  the  pressure. 

[The  pressure  effects  of  aneurisms  are  important. 
Accompanying  veins  are  narrowed,  thickened, 
and  even  obliterated.  Arterial  trunks  in  the 
neighbourhood  of  the  tumor  maybe  obliterated  by 
its  pressure,  as  sometimes  happens  at  the  back  of 
the  neck,  or  eroded  and  opened,  as  I  have 
seen  happen  in  the  pulmonary  artery  from  an 
aortic  aneurism  ;  or  the  parent  trunk  itself  may 
be  obliterated  by  the  pressure  of  the  sac.  Nerves 
are  stretched  and  rendered  tortuous,  waving,  or 
are  flattened  out  into  ribbon-like  expansions. 
Organssuffer  seriousinterruptions  to  theirfunctions, 
and  the  elimination  of  tlicir  secretions  may  be 
interfered  with  by  the  compression  of  their  duets. 
By  pressure  on  the  trachea  and  cesophagus  respi- 
ration and  deglutition  may  be  seriously  impeded. 
The  bones  become  eroded,  and  if  flat  may  be 
perforated  by  as  smooth  and  circular  an  aperture 
as  if  cut  by  the  trephine.] 

The  carious  and  corroded  state  of  the  bones  in 
aneurism  is  never  attended  with  the  formation  of 
pus  ;  "at  least,  the  discovery  of  pus  in  its  vicinity 
has  not  been  remarked  by  those  who  liave  ex- 
amined such  cases.  In  this  respect,  therefore,  it 
di.tfers  essentially  from  common  caries,  or  \ilcer- 
ution  of  bones.  Exfoliation  also  is  very  rarelv 
attendant  upon  it:  from  which  circ'.imstanco,ono  im- 
portant practical  observation  is  deducible,  namely, 
that  if  the  aneurism  be  cured,  the  bones  will 
recover  their  healthy  state,  without  undergoing 


those  processes  which  take  place  in  the  ciu'e  of  ca- 
ries or  necrosis.  (See  Hodyson,On  theDis.  of  Arteries 
and  Veins,  p.  00.)  That  this  process  of  absorption 
in  bone,  in  consequence  of  the  pressure  of  an 
aneurism,  may  be  caused  by  other  tumors,  is 
finely  exemplified  in  a  thigh-bone  preserved  in 
the  Museum  of  University  College.  The  bone 
has  been  reduced  by  the  pressure  of  a  tumor, 
which  grew  at  the  back  of  the  limb,  to  a  mere 
spindle,  that  has  not  been  able  to  resist  the  efforts 
of  the  muscles,  by  which  it  has  been  twisted  in 
a  singular  degree.  The  absorption  of  bone  from 
the  pressure  of  aneurisms,  is  of  that  description, 
termed  by  Mr.  Hunter  progressive,  in  which,  as 
Mr.  Guthrie  observes,  the  action  of  the  small 
arteries,  necessary  to  constitute  inflammation,  is 
wanting,  and  consequently  there  is  little  com- 
parative pain  at  the  commencement  of  the  process, 
and  no  formation  of  matter.  (See  Guthrie,  On 
Diseases  of  Arteries,  ^'c.  p.  57.) 

Mr.  Hodgson  confirms  the  remark  made  by 
Dr.  W.  Hunter  (Med.  Obs.  and  Inquiries,  vol.  i. 
p.  384),  Scarpa  {On  Aneurism,  p.  100,  ed.  2), 
and  others,  that  cartilage  is  less  rapidly  destroyed 
by  the  pressure  of  an  aneurism  than  bone.  This  fact 
is  strikingly  illustrated  in  a  case  of  aneurism  of 
the  thoracic  aorta  recorded  in  another  modern 
publication :  the  bodies  of  the  vertebra;,  from  the 
fourth  down  to  the  ninth  were  carious  ;  the  four 
lowest  in  particular  ;  yet  the  intervertebral  carti- 
lages were  not  materially  affected.  {F.  L.  Kreysig, 
Die  Krankheiten  des  Herzens,  h.  iii.  p.  176,  8vo. 
Beriin,  1817.)  In  the  Museum  of  University 
College  are  fine  specimens  of  the  perfect  state  of 
the  intervertebral  substance,  though  the  bodies  of 
the  vertebras  have  greatly  suffered. 

A  case  is  related  by  Pelletan,  to  which  I  refer 
the  reader,  as  exemplifying  not  only  the  degree, 
in  which  internal  aneurisms  may  injure  the  ver- 
tebra;, but  also  the  occasional  possibility  of  such 
diseases  being  mistaken  for  rheumatism,  or  a  lum- 
bar abscess.  (See  Clinique  Chir.  t.  i.  p.  9  7  100.) 

Causes  of  Aneukism. 

An  aneurism  will  not  follow  the  kind  of  weak- 
ness of  the  sides  of  an  artery,  which  must  necessa- 
rily arise  from  removing  its  external  and  middle 
coat,  some  morbid  changes  seeming  to  be  essential 
to  bring  on  a  protrusion  of  the  inner  coat.  Neither 
will  a  mechanical  division  of  the  inner  tunics  lead 
to  an  aneurismal  dilatation  of  the  outer  coat.  The 
latter  fact  is  proved  by  what  liappens  when  a  tight 
ligature  is  placed  upon  an  artery,  as  well  as  by 
the  experiments  of  M.  Amussat  who  purposely 
broke  the  internal  coats  in  numerous  places  by 
pinching  the  vessels  with  forceps,  and  detaching 
the  mner  coats  from  the  outer,  by  a  process 
somewhat  similar  to  what  he  adopts  in  torsion  of 
the  arteries.  By  proceedings  of  this  kind,  he 
never  succeeded  n.  producing  the  beginninij  of 
an  aneurism.  The  inference,  therefore,  is,  that 
some  description  of  morbid  change  in  the  coats  of 
the  artery  is  necessary  for  the  formation  of  aneu- 
rism, so  long  as  the  occurrence  is  resibted  by  a 
perfect  state  of  one  of  those  coats  ;  or  else  wo  must 
arrive  at  the  stiil  more  certain  conclusion,  that  in 
tlie  experiments  undertaken  by  Hume,  Amussat, 
and  others,  the  irritation  of  the  artery  was  fol! 
lowed  jjy  inllammation  of  it,  coagulation  of  the 
blood,  and  such  nn  effusion  of  fibriiic,  within  and 
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around  it,  as  would  fully  account  for  no  aneu- 
risnial  tumor  being  the  result. 

One  very  interesting  point,  in  relation  to  spon- 
taneous aneurism,  and  particularly  adverted  to  hy 
M.  Malgaigiie,  is  the  almost  exclusive  restriction 
of  this  disease  to  the  aortic  system.  Thus,  in 
more  than  three  hundred  aneurisms,  observed  by 
M.  Lisfranc,  or  recorded  by  others,  he  has  met 
with  only  two  instances  of  an  aneurismal  disease 
of  the  pulmonary  artery,  and  these  not  free  from 
objection.  {Lisfranc,  Des  diverses  Methodes,  ^c. 
pour  I' Obliltration  Des  Arteres,  p.  8,  8vo.  Paris, 
1834.)  This  remarkable  fact  is  suspected  to  de- 
pend upon  the  aortic  arteries  containing,  between 
their  inner  and  fibrous  coats,  a  dense,  hard,  fragile 
tissue,  only  capable  of  being  taken  off  in  scales, 
and  designated  by  M.  Malgaigne  the  sclerous 
coat.  When  concretions  of  different  kinds,  cal- 
careous, steatomatous,  or  cartilaginous,  present 
themselves  in  the  aorta,  they  are  seated,  according 
to  M.  Malgaigne,  almost  exclusively,  in  this  scle- 
rous coat,  a  texture  not  existing  in  the  pulmonary 
artery  or  its  branches. 

In  many  instances,  it  is  difficult  to  assign 
any  cause  for  the  commencement  of  aneurism. 
Among  the  circumstances  which  predispose  to 
the  disease,  ho\vever,  the  large  size  of  the  vessels 
may  undoubtedly  be  reckoned.  Those  trunks 
which  are  near  the  heart  have  much  thinner  pa- 
rietes,  in  relation  to  the  magnitude  of  the  column 
of  blood  with  which  they  are  filled,  than  arteries 
of  smaller  diameter  ;  and  since  the  lateral  pres- 
sure of  this  blood  against  the  sides  of  the  arteries 
is  in  a  ratio  to  the  magnitude  of  these  vessels,  it 
follows,  that  aneurisms  must  be  much  more  fre- 
quent in  the  trunks  near  the  heart,  than  in  such  as 
are  remote  from  the  source  of  the  circulation. 
{Rioherand,  Nosogr.  CIdr.  t.  iv.  p.  72,  edit.  2.) 
The  whole  arterial  system  is  liable  to  iineurisms ; 
but,  says  Pelletan,  experience  proves,  that  internal 
arteries  are  much  more  frequently  affected,  than 
such  as  are  external.    {Clinique  CMr.  t.  i.  p.  54.) 

The  curvatures  of  the  arteries  are  another  pre- 
disposing cause  of  the  disease,  and  have  a  mani- 
fest effect  in  determining  the  formation  of  the 
great  sinus  of  the  aorta,  the  dilatation  which  exists 
between  the  arch  and  the  origin  of  this  large  artery, 
and  which  is  the  more  considerable  the  older  the 
person  is :  Monro  even  thought,  that  one  half  of 
old  persons  have  an  aneurism  at  the  beginning  of 
the  aorta.  And  with  respect  to  aneurisms  in  ge- 
neral, which  are  preceded  by  calcareous  deposi- 
tions, thickening,  and  disease  of  the  coats  of  the 
vessel,  they  are  most  frequent  in  persons  of  ad- 
vanced age.  Aneurisms  from  wounds  are  of 
course  often  seen  in  individuals  of  every  age.  In 
old  people,  the  coats  of  the  arteries  are  subject  to 
a  disease,  which  renders  them  incapable  of  making 
due  resistance  to  the  lateral  impulse  of  the  blood. 
The  disease  here  alluded  to  is  what  is  described 
in  a  foregoing  part  of  this  article  ;  one  common 
effect  of  which  is  the  deposition  of  calcareous 
mutter  between  the  inner  and  muscular  coats  of 
the  arteries,  or  in  the  sclerous  coat  of  Malgaigne. 
"  People  in  the  early  part  of  life,"  says  Mr. 
Wilson,  "arc  not  very  subject  to  these  calca- 
reous depositions;  but,  I  have  occasionally  met 
with  them  in  the  arteries  of  very  young  people. 
I  have  seen  a  well-marked  deposition  of  the  phos- 
phate of  lime  in  the  arteries  of  a  child  under  three 
vears  of  age."    He  adds,  that  few  persons,  above 


the  age  of  sixty,  are  free  from  these  ossifications. 
{Oil  tlie  Blood,  and  on  tlte  Anatomy,  Pathology,  ^c. 
of  the  Vascidar  System,  p.  375.    Lond.  1819.) 

[Cachexy,  in  whatever  way  induced,  whether  by 
mercury  or  syphilis,  disposes  to  aneurism  by  in- 
ducing those  structural  changes  in  the  arterial  coats 
that  ultimately  lead  to  their  dilatation.] 

According  to  Sir  Astley  Cooper,  the  time  of  life 
when  aneurism  generally  occurs,  is  between  the 
ages  of  thirty  and  fifty  ;  an  age,  when  exercise  is 
considerable,  and  strength  on  the  decline.  In 
very  old  age  the  disease  is  not  so  common.  How- 
ever, he  operated  successfully  on  a  case  of  pop- 
liteal aneurism,  where  the  patient  was  eighty- 
four,  or  eighty-five  years  old.  He  operated,  with 
success,  on  another  man,  sixty-nine  years  of  age. 
He  has  also  seen  a  bo)',  only  eleven  years  old, 
with  aneurism  of  the  anterior  tibial  artery.  The 
man  of  more  than  eighty  is  the  oldest,  and  the 
boy  of  eleven  the  j'oungest,  aneurismal  patient  he 
has  ever  seen.    (See  Lectures,  vol.  ii.  p.  40.) 

On  the  subject  of  the  comparative  frequency  of 
aneurism  at  various  periods  of  life,  M.  Lisfranc 
refers  to  120  cases,  in  which  the  age  of  the  patient 
is  specified,  and  from  which  he  drew  up  the  an- 
nexed table :  — 


Age. 

Cases. 

Age. 

Cases. 

13 

-  1 

40  to  45 

-  20 

15  to  20 

-  3 

45  to  SO 

-  17 

20  to  25 

-  5 

50  to  55 

-  11 

25  to  30 

-  12 

55  to  60 

-  6 

30  to  35 

-  24 

60  to  70 

-  3 

35  to  40 

-  15 

70  to  80 

-  3 

Thus,  M.  Lisfranc  finds,  what  Sir  Astley  Cooper 
had  ascertained  long  ago,  that  aneurisms  are  most 
common  between  the  ages  of  thirty  and  fifty  :  that 
ten  years  on  one  side  or  the  other  of  these  ages 
make  a  remarkable  difference, — under  twenty,  and 
after  sixty,  the  disease  being  exceedingly  rare. 
Aneurisms  by  anastomosis,  however,  which  are 
entirely  a  different  affection  from  the  cases  now 
under  consideration,  are  chiefly  met  with  in  children 
and  young  persons  under  fifteen,  and  seldom  in 
adults.  M.  Lisfranc  knows  of  no  example  of 
aneurism  by  anastomosis  in  an  old  person.  {De 
r Obliteration  des  Arteres,  S[c.  p.  12,  13.) 

Richerand  affirms,  that,  out  of  twelve  popliteal 
aneurisms,  which  he  had  seen  in  hospital  or  pri- 
vate practice,  ten  were  caused  by  a  violent  exten- 
sion of  the  leg.  This  statement,  he  says,  will 
derive  confirmation  from  the  following  experiment. 
Place  the  knee  of  a  dead  subject  on  the  edge  of 
a  firm  table,  and  press  on  tiie  heel,  so  as  forcibly 
to  extend  the  leg,  far  enough  to  make  the  liga- 
ments of  the  ham  snap.  Now  dissect  the  parts, 
cut  out  the  artery,  and  examine  its  parietes  in  a 
good  light,  when"  the  lacerations  of  the  middle  coat 
will  be  observable,  and  rendered  manifest  by  the 
circumstance  of  those  places  appearing  semitran- 
sparent,  where  the  fibres  are  separated,  the  parietes 
at  such  points  merely  consisting  of  the  internal 
and  external  tunics.  (Nosogr.  Chir.  t.  iv.  p.  73, 
74,  ed.  2.)  But  the  insufficiency  of  this  explan- 
ation is  clear  enough  from  the  fact,  that  such 
violence  as  is  requisite  to  break  the  ligaments  of 
the  knee,  cannot  be  imagined  to  happen  in  the  ac- 
cidents which  ordinarily  bring  on  aneurism  m  the 
ham. 

The  implicit  belief  of  Richerand,  that  the  ia- 
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cuKitioii  of  the  middle  coat  of  an  avtery  will  bring 
on  au  aneurism,  while  the  inner  coat  is  perfect, 
will  appear  to  be  unfounded,  when  Amussat's 
experiments  are  remembered,  and  also  those  of 
Hunter,  Home,  and  Scarpa,  who  even  dissected 
off  the  external  and  middle  coats  of  arteries,  with- 
out being  able  in  this  manner  to  cause  an  aneurism. 
Nay,  where  the  experiment  has  been  made  of 
applying  a  tight  ligature  to  an  artery,  and  imme- 
diately removing  it  again  in  order  to  determine 
whether  the  division  of  both  the  inner  coats  of  the 
vessel  would  terminate  in  an  obliteration  of  the 
tube  of  the  vessel,  no  aneurism  has  been  the  con- 
sequence. 

Pelletan  accounts  for  the  frequency  of  popli- 
teal aneurisms  somewhat  differently  from  Riche- 
rand:  speaking  of  the  two  principal  motions  of 
the  knee,  viz.  extension  and  flexion,  he  remarks, 
that  the  first  of  these  is  so  limited,  that  it  is  actually 
an  incipient  flexion  necessarily  produced  by  the 
curvature  backward  both  of  the  condyles  of  the 
femur  and  those  of  the  tibia.  This  curvature, 
which  would  seem  to  protect  the  popliteal  artery 
against  any  dangerous  elongation,  that  might  other- 
wise be  caused  by  a  forcible  extension  of  the 
joint,  becomes  the  very  source  of  such  an  elong- 
ation in  persons  who  are  accustomed  to  keep  their 
limbs  bent,  or  who,  from  this  state,  proceed  hastily 
and  violently  to  extend  the  leg.  The  arterial 
tubes  are  really  shortened,  when  the  limbs  are  in 
the  state  of  flexion,  and  lengthened,  when  the  ex- 
tension of  the  members  renders  it  necessary. 
Hence,  says  Pelletan,  it  is  manifest,  that  an  ha- 
bitually shortened  state  of  these  vessels,  and  their 
sudden  elongation,  must  be  attended  with  hazard 
of  rupturing  their  parietes.  {Clinique  Chirurgi- 
cole,  t.  i.  p.  112.) 

The  opinion  of  Pelletan,  however,  is  quite  un- 
tenable :  because  Mr.  Hodgson  has  several  times 
repeated  the  experiment  mentioned  by  Richerand, 
and  found,  as  this  gentleman  did,  that  the  coats  of 
the  artery  were  never  lacerated,  unless  the  degree 
of  violence  had  been  such  as  to  rupture  the  liga- 
ments of  the  knee.  (On  Diseases  of  Arteries,  <.^c. 
p.  64.) 

Aneurisms  are  exceedingly  common  in  the 
aorta,  and  they  are  particularly  often  met  with  in 
the  popliteal  artery.  The  vessels  which  are  next 
to  these  most  usually  affected,  are  the  crural, 
common  carotid,  subclavian,  and  brachial  arte- 
ries. 'J'he  temporal  and  occipital  arteries,  and 
those  of  the  log,  foot,  forearm,  and  hand,  are  far 
Jess  frequently  the  situations  of  the  present  disease. 
But,  althouali  it  is  true,  that  the  larger  arteries  are 
the  most  subject  to  the  ordinary  species  of  aneu- 
risms, the  smaller  arteries  seem  to  be  more  imme- 
diately concerned  in  the  formation  of  one  peculinr 
aneurismal  disease,  now  well  known  by  tlie  name 
of  aneurism  by  anastomosis^  of  which  I  shall  here- 
after speak. 

According  to  surgical  writers,  the  causes  of 
aneurisms  operate  cither  by  weakening  the  arterial 
parietes,  or  by  increasing  tlu'  lateral  impulse  of 
the  blood  against  the  sides  of  those  vessels.  It  is 
said  to  be  in  both  these  ways,  that  tin;  disease  is 
occasioned  by  violent  contusi(m3  of  the  arteries, 
the  abuse  of  spirituous  drinks,  frequent  mercurial 
cniirses,  tits  of  anger,  rough  exercise,  exertions  in 
lifting  heavy  burthens,  &c.  In  certain  persons 
aneurisms  appear  to  depend  upon  a  particular 
organic  disposition.    Of  this  description  was  the 


subject  whose  arteries,  on  examination  after 
death,  were  found  by  Lancisi  affected  with  several 
aneurisms  of  various  sizes.  I  have  known  a  per- 
son have  an  aneurism  of  one  axillary  artery,  which 
disease  got  spontaneously  well,  but  was  soon 
afterwards  followed  by  a  similar  swelling  of  the 
opposite  axillary  artery,  which  proved  fatal.  I 
have  seen  another  instance,  in  which  an  aneu- 
rism of  the  popliteal  artery  was  accompanied  with 
one  of  the  femoral  in  the  other  limb.  Boyer 
mentions  a  patient,  who  died  of  a  femoral  aneu- 
rism in  La  Charite',  at  Paris,  and  who  had  also 
another  aneurism  of  the  popliteal  artery,  equal  in 
size  to  a  walnut.  (  Traite.  des  Maladies  Ghir.  4'c. 
t.  ii.  p.  102.)  The  greatest  number  of  aneurisms 
that  Sir  Astley  Cooper  has  seen  in  one  patient 
is  seven ;  and  it  is  a  remark  made  by  this  emi- 
nent surgeon,  that  when  an  aneurism  occurs  in 
the  ham,  the  disease  is  frequently  of  a  local  na- 
ture ;  but  that,  when  it  is  between  the  groin  and 
ham,  disease  of  other  arteries  is  very  commonly 
met  with.  (See  Lectures,  vol.  ii.  p.  37.)  One 
memorable  case,  proving  the  existence  of  a  dis- 
position to  aneurisms  in  the  whole  arterial  system, 
is  mentioned  by  Pelletan:  "  J'ai  pourtant  vu 
plusieurs  fois  ces  nombreux  aneurismes  occupants 
indistinctement  les  grosses  ou  les  petites  arteres, 
mais  surtout  celles  de  capacite  ;  J'e«  ai  compte 
soixante-trois.  sur  un  seul  homme,  depuis  le  volume 
d'une  aveline  jusqu^a  celui  de  la  moilie.  d'un  ceuf  de 
potde."  {Clinique  Chir.  t.  ii.  p.  1.)  M.  Jules 
Cloquet  relates  a  case,  in  which  all  the  arteries 
were  covered  with  aneurismal  tumors,  from  the 
size  of  a  hemp-seed  to  that  of  a  large  pea.  Some 
existed  on  the  aorta ;  but  larger  numbers  on  the 
arteries  of  the  limbs.  Altogether,  there  were  some 
hundreds  of  them.  Excepting  in  the  situations  of 
the  tumors,  the  structure  of  the  arterial  coats  had 
undergone  no  alteration.  Here  they  were  dilated 
and  thinned.  In  none  of  them  was  any  rupture 
of  the  internal  or  middle  coat  observed.  The 
dilatations  were  continued  into  the  small  arteries, 
in  which,  however,  they  were  less  conspicuous 
than  in  those  of  superior  size.  (See  J.  Cloquet,  Pa- 
tliologie  Chir.  p.  8b',  pi.  2.  4to.  Paris,  1 831.)  These 
aneurisms  corresponded  to  the  sacciform  aneurisms 
of  Breschet. 

Aneurisms,  and  those  diseases  of  the  coats  of 
artei  ies  which  precede  the  formation  of  aneurism, 
are  much  less  frequently  met  with  in  women  than 
in  men.  (Las.-us,  Pathologie  Chir.  t.  i.  p.  348.)  A 
few  years  before  John  Hunter  died,  Mr.  Wilson 
heard  him  remark,  that  he  had  only  met  with  one 
woman  affected  with  true  or  spontanemis  aneu- 
rism. (Anatomi/,  Pathohq,/,  ij^c.  of  the  Vascular 
St/stew,  p.  37(j.)  The  influence  of  the  periodical 
loss  of  blood,  during  menstruation,  on  the  vascular 
system  of  the  female  has  not  been  sufficiently  con- 
sidered in  reference  to  the  less  frequent  occurence 
of  aneurism  m  women  than  in  the  opposite  se.v. 

-elief  from  over  distention  enjoyed 


Doubtless  the 


by  the  bloodvessels  during  the  middle  period  of 
lile  in  females,  when  the  catamenia  are  presont  is 
one  of  the  principal  causes  of  the  difference  obser '-ed 
in  the  liarjility  to  this  disease  in  the  two  se.xes 
Mr.  Hodgson  drew  up  the  following  table,  ex- 
hibiting the  compariitive  frequency  of  aneurisms  in 
the  two  sexes,  in  dilferent  cases  of  this  disease,  and 
also  in  the  different  arteries  of  the  bodv,  as  deduced 
from  examples,  either  seen  by  himself,  during  the 
lives  of  the  patients,  or  soon  after  their  death:  
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Males.lFemales. 

1 

Of  the  ascending  aorta,  the 

arteria  imiominata,  and 

arch  of  the  aorta 

21 

16 

5 

Descending  aorta  - 

8 

7 

1 

Carotid  artery 

2 

2 

0 

Siinrlavinu  nnH  nvillnvi'  - 

5 

e 
o 

u 

Inguinal  artery- 

12 

12 

0 

Femoral  and  popliteal 

15 

14 

1 

63 

50 

7 

This  table  does  not  inchide  aneurisms  arising 
from  wounded  arteries,  nor  aneurisms  by  ana- 
stomosis. (^Oii  the  Diseases  of  Arteries  and  Veins, 
p.  87.)  Sir  Astley  Cooper  confirms  the  fact  of 
the  much  greater  frequency  of  aneurism  in  the 
male  than  the  female  sex.  Women,  he  says, 
rarely  have  aneurism  in  the  limbs.  In  forty  years' 
experience,  he  has  seen  only  eight  cases  of  pop- 
liteal aneurism  in  women,  but  an  immense  number 
in  men.  Most  of  the  aneurisms,  which  he  has 
seen  in  females,  have  been  in  the  ascending  aorta, 
or  the  carotids.  {Lectures,  vol.  ii.  p.  41.)  Mr. 
Guthrie  has  met  with  but  three  popliteal  aneurisms 
in  women  ;  and  he  calculates  that  aneurism  of  the 
ham  occurs  from  twenty  to  thirty  tinres  in  men  for 
once  in  women.  "  The  structure  of  the  vessels 
(he  observes)  is  the  same,  but  the  mode  of  life  is 
different.  The  exertion  in  general  is  infinitely 
greater  in  the  man  than  the  woman;  and  I  think 
this,  combined  with  the  freer  use  of  ardent  spirits, 
a  much  more  likely  cause  than  either  syphilis  or 
mercury."    {On  Dis.  of  Arteries,  p.  87.) 

In  relation  to  the  comparative  frequency  of 
aneurism  in  the  two  sexes,  M.  Lisfranc  states,  that 
in  154  cases,  the  particulars  of  which  have  been 
collected  by  him,  and  whose  situations  brought 
them  within  the  reach  of  operative  surgery,  the 
proportion  of  male  patients  was  141;  of  females 
13;  or  nearly  as  11  to  1. 

[Crisp  states,  that  of  551  aneurisms  of  all  kinds, 
seven-eighths  occurred  in  men.  It  is  interesting 
to  observe,  however,  tliat  this  proportion  does  not 
liold  good  for  all  aneurisms.  Thus,  those  of  the 
carotid  are  as  frequent  in  women  as  in  men,  whilst 
of  all  other  aneurisms,  there  are  18  in  men  to  1 
in  women.  Dissecting  aneurisms  are  more  frequent 
in  women,] 

With  respect  to  the  comparative  frequency  of 
aneurism  in  different  arteries,  M.  Lisfranc  refers 
to  179  cases,  all  spontaneous,  those  of  the  aorta 
not  entering  into  the  computation;  from  which  179 
cases  he  gives  the  following  table  :  — 

1.  Popliteal  artery      -       -       -  59 

2.  Femoral  [     ^''f  g^'oi"  "       -  26 

C  at  other  points  -  18 

3.  Carotid  -       -  -  ,  -  17 

4.  Subclavian     -  -  .  -  16 

5.  Axillary       -  -  -  -  14 

6.  External  iliac  -  -  .  5 

7.  Brachio-ccphalic  -  -  -  4 

8.  Brachial        -  -  -  -  3 

9.  Common  iliac  -  -  -  3 

10.  Anterior  tibial       -       -       -  3 

11.  Gluteal  2 


12.  Internal  iliac  -       -       -       -  2 

13.  Temporal      -       ...  2 

14.  Internal  carotid      -       -       -  1 

15.  Ulnar   ] 

16.  Peroneal       -       -       -  -     -  1 

17.  Radial   1 

1 8.  Palmar  arch  -       -       -       -  1 

It  was  observed  by  Morgagni,  and  it  has  been 
noticed  in  this  country,  that  popliteal  aneurisms 
occur  with  particular  frequency  in  postilions  and 
coachmen,  whose  employments  oblige  them  to  sit 
a  good  deal  with  their  knees  bent.  In  France,  the 
men  who  clean  out  dissecting-rooms  and  procure 
dead  bodies  for  anatomists,  are  said  almost  all  of 
them  to  die  of  aneurismal  diseases.  Richerand 
remarks,  that  he  never  knew  any  of  these  persons 
who  were  not  addicted  to  drinking.  {Nosogr. 
Chir.  t.  iv.  p.  74,  ed.  2.) 

Aneurisms  are  supposed  by  M.  Roux  to  be  much 
more  frequent  in  England  than  in  France;  a  cir- 
cumstance which  he  refers  to  the  mode  of  life  and 
kind  of  labour,  to  which  a  large  part  of  the  popula- 
tion of  England  is  subjected.  Indeed,  he  connects 
this  surmise  with  a  reason  for  the  very  cultivated 
state  of  this  part  of  knowledge  in  England;  thinks 
that  we  have  been  placed  in  favoui'able  circum- 
stances for  perfecting  the  treatment  of  aneurisms; 
and  acknowledges,  that  we  have  contributed  more 
than  his  countrymen,  both  in  the  last  and  present 
century,  to  the  improvement  of  this  branch  of  sur- 
gery. {Roux,  Parallele  de  la  Chirurgie  Avgloise 
uvea  la  C/iirurgie  Fran^oise,  S(C.  p.  249.) 

In  some  instances,  axillary  aneurisms  seem  to 
have  arisen  from  violent  extension^  of  the  limb. 
(See  Pelletan,  Clinique  Chir.  t.  ii.  p.  49,  and  83.) 
In  other  examples,  related  by  the  same  practical 
writer,  aneurism  arose  from  reiterated  contusions 
and  rough  pressure  on  parts.  (Op.  cit.  p.  10,  and 
14.    Also  Guthrie,  On  Dis.  of  Arteries.) 

The  extremity  of  a  fractured  bone  may  injure 
an  arterjr,  and  give  rise  to  an  aneurism;  instances 
of  which  are  recorded  by  Pelletan  (Op.  cit.  t.  i. 
p.  178),  and  Duverney  '{Traite  des  Mai.  des  Os, 
t.  1).  In  Pelletan's  case,  the  disease  followed  a 
fracture  of  the  lower  third  of  the  leg.  An  aneu- 
rism of  the  anterior  tibial  artery,  from  such  a  cause, 
is  also  described  by  Mr.  C.  White.  {Cases  in 
Surgery,  p.  141.) 

The  following  case  of  an  aneurism  of  the  hu- 
meral artery  after  amputation,  is  recorded  by 
Warner: — C.  D.  was  afflicted  with  a  caries  of  the 
joint  of  the  elbow,  which  was  attended  with  cir- 
cumstances rendering  amputation  necessary.  The 
operation  was  performed  at  a  proper  distance  above 
the  diseased  part,  and  the  vessels  were  taken  up 
with  needles  and  ligatures. —  In  a  few  days,  the 
humeral  artery  became  so  dilated  above  the  liga- 
ture upon  it,  as  to  be  in  danger  of  bursting.  Hence 
it  was  judged  necessary  to  perform  the  operation 
for  the  aneurism,  which  was  done,  and  the  vessel 
secured  by  ligature,  above  the  upper  extremity  of 
its  distended  coats.  Every  thing  now  went  on 
for  some  time,  exceedingly  well;  when  suddenly 
the  artery  again  dilated,  and  was  in  danger  of 
bursting  above  the  second  ligature.  These  cir- 
cumstances made  it  necessary  to  repeat  the  oper- 
ation for  the  aneurism.  From  this  time  every 
thing  went  on  successful I3',  till  the  stump  was  on 
the  point  of  being  healed  ;  when,  quite  un- 
expectedly, the  artery  appeared   a  third  tiuie 
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diseased  in  the  same  manner  ns  it  had  been 
previously,  for  which  reason,  a  third  operation  for 
anexirism  was  performed,  folfowed  by  no  relapse. 
"  Could  the  several  aneurisms  of  the  humeral 
artery  (says  Mr.  Warner)  be  attributed  to  the 
sudden  check  alone,  which  the  blood  met  with 
from  the  e.\tremity  of  the  vessel  being  secured 
by  ligature  ?  or  is  it  not  more  reasonable  to  sup- 
pose, that  the  coats  of  the  arterj',  nearly  as  high 
up  as  the  axilla,  were  originall)'-  diseased  and 
■weakened  ?"  The  latter  seemed,  to  this  judicious 
writer,  the  most  probable  way  of  accounting  for 
the  successive  returns  of  the  disease  of  the  vessel : 
since  it  is  found  from  experience,  that  such  acci- 
dents have  been  very  rarely  known  to  occur  after 
amputation  either  of  the  arm  or  thigh,  where 
nearly  the  same  resistance  must  be  made  to  the 
circulation  in  every  subject  of  an  equal  age  and 
vigour,  who  has  undergone  such  operation.  If  it 
were  supposed,  that  the  several  dilatations  of  the 
coats  of  the  vessel  arose  merelj''  from  the  check 
in  the  circulation,  it  appeared  to  Mr.  Warner  not 
easy  to  account  for  the  iinal  success  of  this  oper- 
ation; especially  when  we  reflect,  that  the  force 
of  the  blood  is  increased  in  proportion  to  its  near- 
ness to  the  heart.  (See  Cases  in  Surgery,  p.  139, 
140,  ed.  4.)  Ruysch  has  related  an  observation 
somewhat  similar.  {Ohs.  Anat.  Cliir.  t.  i.  p.  4.) 
In  1813,  M.  Roche  published  another  occurrence 
of  this  kind,  which  happened  in  the  posterior  tibial 
artery.  (See  Lisfranc,  De  V Obliteration  des  Ar- 
teres,  p.  97.) 

Prognosis. 

In  cases  of  aneurism,  the  prognosis  varies  ac- 
cording to  a  variety  of  important  circumstances. 
The  disease  may  generally  be  considered  as  ex- 
ceedingly dangerous  ;  for,  if  left  to  itself,  it  almost 
always  terminates  in  rupture,  and  the  patient 
dies  of  heraorrliage.  There  are  some  examples, 
however,  in  which  a  spontaneous  cure  took  place  ; 
and  aneurismal  swellings  have  been  known  to 
lose  their  pulsation,  become  hard,  smaller,  and 
gradually  reduced  to  an  indolent  tubercle,  which 
entirely  disappeared.  After  death,  the  artery, 
in  such  instances,  has  been  found  obliterated, 
and  converted  into  a  ligamentous  cord,  without 
any  vestige  of  the  aneurism  being  left.  Aneu- 
risms are  also  sometimes  attacked  with  mortifi- 
cation ;  the  sac  and  adjacent  parts  slough  awaj'  ; 
the  artery  is  closed  with  coagulum  ;  and  thus  a 
cure  is  effected.  Lastly,  tumors,  having  all  the 
characters  of  aneurisms,  have  been  known  to  dis- 
appear under  the  employment  of  such  pressure 
as  was  certainly  too  feeble  to  intercept  entirely 
the  course  of  the  blood.  Such  examples  of  suc- 
cess, however,  arc  not  common  ;  and  whenever 
they  happen,  it  is  because  the  entrance  of  blood 
into  the  sac  is  prevented  by  the  coagulation  of 
that  already  contained  in  it,  and  because  the  artery 
above  the  swelling  is  filled  witli  coagulum.  They 
must,  in  fact,  have  been  cured  on  the  very  same 
principle  which  renders  the  surgical  operation  suc- 
cessful. 

[The  way  in  which  the  spontaneotts  cure  of  nn 
aneurism  takes  place  has  been  especially  investi- 
gated of  late  years  by  Mr.  Bellingham.  It  occa- 
sionally, but  very  rarely  happens,  that  in  conse- 
quence of  inflammation  the  sac  becomes  consoli- 
dated, and  the  artery  obliterated.  But  more 
frequently  the  spontaneous  cure  takes  place  by  the 


deposition  in  tlie  interior  of  the  sao,  of  successive 
layers  of  laminated  fibrine,  by  which  the  flow  of 
blood  through  the  sac  is  partially  interfered  with, 
until  at  length  it  is  completelj'  interrupted.  This 
process  is  most  commonly  met  with  in  arteries  of 
the  second  and  third  order  of  magnitude ;  never, 
I  believe,  in  the  aorta.  It  can  only  occur  in  saccu- 
lated aneurisms,  and  is  much  favoured  by  any 
circumstance  that  diminishes  the  force  and  lessens 
the  amount  of  blood  passing  through  the  sac] 

Nothing  is  gubject  to  more  variety  than  the 
duration  of  an  aneurism  previously  to  its  rupture  ; 
the  tumor  bursting  sooner  or  later,  according  as 
the  patient  happens  to  lead  a  life  of  labour,  or 
ease,  temperance,  or  moderation.  [Even  the  burst- 
ing of  an  internal  aneurism  may  not  immediately 
kill  the  patient.  There  is  usually  hemorrhage  for 
some  hours  or  days  from  an  aneurism  about  to 
give  way,  before  the  final  rupture  takes  place,  and 
the  fatal  event  may  be  retarded  for  weeks  by  the 
accidental  plugging  up  of  the  orifice  in  the  sac  by 
a  coagulum.  Aneurisms  prove  fatal  verj''  fre- 
quently by  their  pressure  effects.  The  compression 
exercised  by  an  aneurism  of  the  arch  of  the  aorta 
upon  the  vagus  nerve,  upon  the  trachea,  or  bronchi 
ma)'  occasion  fatal  results.] 

Ever3f  aneurism  so  situated  that  the  artery  can 
neither  be  compressed,  nor  tied  above  the  swelling, 
has  generally  been  considered  absolutely  incurable, 
except  by  a  natural  process,  the  establishment  of 
which  is  not  sufficiently  often  the  case  to  raise 
much  expectation  of  a  recovery  on  this  principle. 
But  it  should  be  recollected,  that  sometimes  the 
size  of  the  swelling  appears  to  leave  no  room 
for  the  application  of  a  ligature  above  it,  while 
things  are  in  reality  otherwise,  in  consequence  of 
the  communication  between  the  sac  and  the 
artery  bearing  no  proportion  to  the  magnitude 
of  the  tumor  itself  At  the  present  day.  also, 
enlightened  by  anatomical  knowledge,  and  en- 
couraged by  successful  experience,  surgeons 
boldly  follow  the  largest  arteries,  even  within  the 
boundaries  of  the  chest  and  abdomen,  as  I  shall 
presently  relate  ;  and  numerous  facts  have  now 
proved,  that  few  external  aneurisms  are  beyond 
the  reach  of  modern  surgery.  It  being  certain, 
that  aneurisms  cannot  be  commonly  cured,  except 
by  an  obliteration  of  the  aifected  artery,  it  follows, 
that  the  circulation  must  be  carried  on  by  the 
superior  and  inferior  collateral  branches,  or  else 
the  limb  would  mortify.  Experience  proves, 
that  the  impediment  to  the  passage  of  the  blood 
through  the  diseased  arter}',  obliges  this  fluid  to 
pass  through  the  collateral  branches,  which  gra- 
dually acquire  an  increase  of  size.  It  is  therefore 
a  common  notion,  that  it  must  be  in  favour  of 
the  success  of  the  operation,  if  the  disease  be  of  a 
certain  standing  ;  and,  in  direct  opposition  to 
the  sentiments  of  Kirkland,  Boyer  even  asserts 
that  the  most  successful  operations  have  been' 
those  performed  on  persons  who  have  had  the 
disease  a  long  while.  {Maladies  Ckirurq  t  ii 
p.  1  IG.) 

There  is  this  objection  to  delay,  however,— the 
tumor  becomes  so  large,  and  the  effects  of  its 
pressure  so  extensive  and  injurious,  tliat,  after  the 
artery  is  tied,  great  inllammatidu,  snppin'ation,  and 
sloughing,  often  attack  the  suciling  itself,  and  the 
patient  falls  a  victim  to  Avhat  would  not  have  oc- 
curred had  the  operation  boon  performed  sooner. 

The  large  size  of  nn  aneurism,  ns  Mr.  Hodg- 
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son  has  rightly  observed,  is  a  circumstance 
which  materially  prevents  the  establishment  of  a 
colliiteral  circulation.  When  the  tumor  has  ac- 
quired an  immense  bulk,  it  has  probably  destroyed 
the  parts  in  which  some  of  the  principal  anasto- 
mosing branches  are  situated;  or  by  its  pressure 
it  may  prevent  their  dilatation.  ( On  the  Dis- 
eases of  Arteries  and  Veins,  p.  259.)  The  prac- 
tice of  permitting  an  aneurism  to  increase,  that  the 
collateral  branches  may  become  enlarged  (says 
this  gentleman),  is  not  only  unnecessary  but  inju- 
rious, inasmuch  as  the  increase  of  the  tumor  must 
be  attended  with  a  destruction  of  the  surrounding 
parts,  which  will  render  the  cure  of  the  disease 
more  tedious  and  uncertain.    (P.  266.) 

The  most  successful  operations  which  I  have 
seen,  were  performed  before  the  aneurismal  swell- 
ings were  large.  However,  notw'.thstanding  the 
great  disadvantages  of  letting  the  swelling  become 
bulky  before  the  operation,  the  fact  has  not  always 
made  due  impression,  and  a  few  surgeons  are  yet 
blinded  with  the  plausible  scheme  of  giving  time 
for  the  collateral  vessels  to  enlarge.  1  remember 
a  patient  who  had  been  advised  to  let  the  operation 
be  postponed  on  such  a  ground,  though  the  swell- 
ing in  the  ham  was  already  as  large  as  an  egg. 

Mr.  Guthrie  is  of  opinion,  that  the  collateral 
branches  begin  to  enlarge  shortly  after  the  com- 
mencement of  the  disease,  as  a  part  of  the  cura- 
tive process,  which  nature^  in  most  instances, 
endeavours  to  set  up  ;  "  the  essential  points  of 
which  are,  in  an  extremity — 1.  The  obliteration  of 
the  artery  above  and  below  the  tumor.  2.  The 
coasulation  of  the  blood  within  it.  3.  The  enlarge- 
ment of  the  collateral  branches  above  and  below  it." 

"  It  is  necessary  (he  afterwards  observes),  that 
this  enlargement  of  the  collateral  branches  should 
take  place,  because  in  many  cases,  the  artery  be- 
yond, or  below  tne  tumor  is  obliterated  long  be- 
fore any  operation  is  performed.  The  main  supply 
of  blood  is  already  cut  off  from  the  extremity, 
and  the  operation  adds  very  little  to  the  derange- 
ment of  the  circulation  v^hich  has  already  taken 
place  below  the  tumor." 

These  facts  appear  to  Mr.  Guthrie  to  prove,  what, 
indeed,  cannot  be  doubted,  that  the  collateral  cir- 
cxilation  is  not  in  the  same  stage  of  preparation,  in  a 
limb  whose  main  artery  has  been  divided,  as  in  one 
where  an  aneurism  has  existed  for  some  time.  They 
also  explain  why  mortification  is  more  common 
after  wounded  arteries,  than  after  operations  for 
aneurism.  (See  Guthrie,  On  Dis.  of  Arteries,  p.l  39. ) 

In  a  case  of  wounded  artery,  I  sliould  say,  that 
the  greater  tendency  to  mortification  is  likewise 
promoted  by  the  following  circumstances  : —  The 
common  injection  and  distention  of  the  cellular 
tissue  with  blood,  the  frequent  simultaneous  inju- 
ries of  the  collateral  vessels  and  considerable  veins, 
and  sometimes  of  important  nerves,  the  weakness 
often  resulting  from  profuse  external  hemorrhage, 
and  the  depth  and  extent  of  the  wound  to  various 
other  textures. 

Althougli  Mr.  Guthrie  considers,  that  the  doc- 
trine of  the  power  of  tlie  collateral  vessels  always 
to  carry  on  the  circulation  in  aneurism  lias  been 
carried  rather  too  far,  and  that  the  allowance  of 
some  little  time  for  them  to  enlarge  themselves  for 
that  purpose  is  useful  ;  there  may  appear  but  a 
trivial  difference  between  him  and  other  surgeons, 
or,  perhaps,  none  at  all,  when  his  belief  is  recol- 
lected, that  such  enlargement  occurs  in  an  early 
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stage  of  the  disease,  and  his  precept  is  remembered, 
"  that  an  aneurism  should  never  be  allowed  to  at- 
tain that  size,  which  may  render  it  injurious  to  the 
surrounding  parts.  (Op.  cit.  p.  140.)  As  I  be- 
lieve, that  the  early  editions  of  my  surgical  writ- 
ings contain  the  first  condemnation  of  the  old  plan 
of  delaj'ing  tlie  operation  till  the  collateral  vessels 
had  had  time  to  increase  in  size,  this  is  a  prac- 
tical point  in  v.'hich  I  feel  some  interest  ;  and 
the  more  I  have  seen  and  read  of  the  present  dis- 
ease has  only  served  to  confirm  the  accuracy  of 
the  practical  advice  long  ago  delivered  in  my 
works  on  the  advantages  of  early  operations  for 
aneurism. 

The  effects  of  the  pressure  of  aneurisms  upon 
the  bones,  are  justly  regarded  as  an  unpleasant 
complication,  when  they  tiike  place  in  an  exten- 
sive degree,  and,  according  to  some  writers,  they 
may  sometimes  induce  a  necessity  for  amputation. 
{Boyer,  Traite  des  Mai.  Chir.  t.  ii.  p.  117.)  How- 
ever, I  have  never  seen  a  case  of  this  description  ; 
and  Mr.  Hodgson,  as  we  have  already  explained, 
informs  us,  that  the  affection  of  the  bones  is  hardly 
ever  attended  with  exfoliations,  or  the  formation 
of  pus,  so  that  if  the  aneurism  can  be  cured,  the 
bones  will  generally  recover  their  healthy  state, 
without  undergoing  those  processes  which  take 
place  in  the  cure  of  caries,  or  necrosis.  {On. 
Diseases  of  Arteries  and  Veins,  ■p.  80.)  At  the 
same  time,  there  can  be  no  doubt,  that  where  the 
tumor  has  been  allowed  to  attain  a  large  size, 
before  an  attempt  is  made  to  cure  it,  and  where, 
from  this  cause,  both  the  neighbouring  soft  parts 
and  the  bones  have  suffered  considerably,  the 
completion  of  a  cure  —  that  is  to  sa}',  the  full  resto- 
ration of  the  use  of  the  iirab — must  be  far  more 
distant  than  in  other  cases,  where  the  cure  is 
attempted  in  an  earlier  stage.  Here,  then,  we  see 
another  reason  against  the  pernicious  doctrine  of 
waiting  for  the  enlargement  of  the  anastomising 
vessels,  in  addition  to  that  which  has  been  urged 
in  the  previous  column. 

The  age,  constitution,  and  state  of  the  patient's 
health,  are  also  to  be  considered  in  the  prognosis  ; 
for  they  undoubtedly  make  a  great  difference  in 
the  chance  of  success  after  the  operation. 

The  operation,  however,  should  not  be  rejected 
on  account  of  the  age  of  the  patient,  if  the  cir- 
cumstances of  the  case  in  other  respects  appear  to 
demand  it ;  for  it  has  often  succeeded  at  very 
advanced  periods  of  life.  "  I  have  seen  several 
aneurisms  cured  by  the  modern  operation,  in  pa- 
tients above  sixty  years  of  age."  {Hodgson 
p.  304.)  Similar  cases  have  fallen  under  my  own 
notice.  In  cases  of  popliteal  aneurism,  Sir  Astley 
Cooper  operated  with  success  on  one  patient  aged 
eighty-five,  and  on  another  sixty-nine  years  old, 
with  the  same  favourable  result. 

When  an  aneurism  exists  in  the  course  of  the 
aorta,  the  violent  action  of  the  heart,  excited  by 
an  operation  in  the  extremities,  may  cause  it  to 
burst,  and  prove  instantaneously  fatiil.  Two  cases 
occurred  a  few  years  ago  in  this  metropolis,  _  in 
which  the  patients  died  from  such  a  cause  during 
operations  for  popliteal  aneurisms.  (See  Hodgson, 
On  Diseases  of  Arteries,  p.  306 ;  London  Med. 
Rev.  vol.  ii.  p.  246  ;  and  Duns,  On  Diseases  of  (he 
Heart,  p.  223.)  Were  the  co-existence  of  the 
internal  aneurism  known,  the  operation  for  the 
other  tumor  would  be  improper,  and  the  surgeon 
should  limit  the  treatment  to  palliative  means. 
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Experience  proves,  however,  that  the  circum 
stance  of  there  being  two  nneurisras  in  the  limb 
should  not  prevent  the  operation,  which  is  to  be 
practised  at  separate  periods.  Facts,  in  support 
of  this  statement,  are  quoted  by  Mr.  Hodgson 
(P.  310.) 

An  aneurism  may  form  spontaneously,  and  yet 
the  peison  may  recover  after  an  operation,  with- 
out having  a  recurrence  of  the  disease  in  any  part. 
Mr.  Guthrie  knew  a  man  who  survived  the  ope 
ration  for  popliteal  aneurism  in  both  limbs  for 
twenty-five  years,  and  died  at  last  of  fever.  (On 
the  Diseases  and  Injuries  of  Arteries,  p.  61  and 
121.) 

Op  the  spontaneous  Cure,  and  general 
Treatjient,  of  Anburisms. 

The  obliteration  of  the  sac,  in  consequence 
of  a  deposition  of  laraellated  coagulura  in  its 
cavity,  as  Mr.  Hodgson  has  well  described,  is  the 
mode  by  which  the  spontaneous  cure  of  aneurism 
is  in  most  instances  effected.    The  blood  soon 
deposits  upon  the  inner  surface  of  the  sac  a  stra- 
tum of  coagulum ;  and  successive  depositions  of 
the  fibrous  part  of  the  blood  by  degrees  lessen  the 
cavity  of  the  tumor.    At  lengtii  the  sac  becomes 
entirely  filled  with  this  substance,  and  the  depo- 
sition of  it  generally  continues  in  the  artery  on 
both  sides  of  the  sac  as  far  as  the  giving  off  of 
the  next  large  branches.    The  circulation  through 
the  vessel  is  thus  prevented  ;  the  blood  is  con- 
veyed by  collateral  channels;  and  another  pro- 
cess is  instituted,  whereby  the  bulk  of  the  tumor 
is  removed.    (On  the  Diseases  of  Arteries, 
p.  114.)  Such  desirable  increase  of  the  coagulated 
blood  in  the  sac  is  indicated  by  the  tumor  be- 
coming more  solid,  and  its  pulsation  weak,  or 
ceasing  altogether.  In  aneurisms  of  the  limbs,  the 
cure  by  coagulation  is  believed  by  Mr.  Guthrie  to 
be  promoted  by  two  natural  processes,  viz.  the  en- 
largement of  the  collateral  branches,  and  the  effort 
made  to  close  or  shut  up  the  lower  openings  from 
the  aneurism.  He  states,  that  in  the  Hunterian  col- 
lection, there  are  several  examples  of  all  the  open- 
ings into  the  aneurism,  save  the  upper  one,  having 
been  closed  during  life.  It  does  not  appear  to  him, 
however,  that  the  coagulation  of  the  whole  of  the 
blood  in  an  aneurismal  tumor  is  the  necessary 
consequence  of  the  closure  of  the  lower  opening ; 
and  unless  this  happens,  the  swelling  will  continue 
to  increase.   (See  Guthrie,  On  Diseases  of  Arteries. 
p.  90.) 

Amongst  Mr.  Hodgson's  plates  may  be  seen 
one  representing  an  aneurism  of  the  femoral  artery, 
or  rather  a  dilatation  of  it,  involving  the  whole  of 
its  circumference,  and  where  the  blood  continued 
to  pass  through  a  narrow  channel  in  the  centre  of 
the  lamellatcd  blood,  nearly  in  its  natural  course. 
Had  nature  been  allowed  more  time  for  the  com- 
pletion of  her  processes,  what  would  have  been 
the  mode  of  cure.°  Probably  the  obstruction  of 
the  central  channel  by  solid  blood,  the  deter- 
mination of  the  circulation  to  the  collateral  vessels, 
and  then  the  gradual  removal  of  the  tumor  by 
the  absorbents.  Whether  a  case,  reported  by  Mr. 
Guthrie  as  one  of  an  external  aneurism  cured 
with  the  artery  remaining  pervious,  is  an  unequi- 
vocal example  of  this  occurrence,  I  cannot  mi- 
dertakc  to  determine.  (Sec  Guthrie,  On  Diseases 
of  the  Arteries,  p.  100.) 

Another  mode,  in  which  the  disease  is  sponta- 


neously cured,  happens  as  follows:— An  aneurism 
is  sometimes  deeply  attacked  with  inflammation 
and  gangrene;  a  dense,  compact,  bloody  coagu- 
lum is  formed  within  the  vessel,  shutting  up  its 
canal,  and  completely  interrupting  the  course  of 
the  blood  into  the  sac.  Hence,  the  ensuing 
sphacelation,  and  the  bursting  of  the  integuments 
aud  aneurismal  sac,  are  never  accompanied  by  a 
fatal  hemorrhage;  and  the  patient  is  cured  of  the 
gangrene  and  aneurism,  if  he  has  strength  suf- 
ficient to  bear  the  derangement  of  the  health  ne- 
cessarily attendant  on  so  considerable  an  attack 
of  inflammation  and  gangrene.  I  remember  a 
femoral  aneurism  in  the  York  Hospital,  where 
a  cure  was  accomplished  in  this  niiinuer.  Mr. 
Guthrie  has  seen  three  cases  of  inguinal  aneurism, 
attacked  by  inflammation  and  sloughing.  [On 
Diseases  of  Arteries,  p.  96.)  One  was  the  case 
under  Mr.  Albert,  in  the  York  Hospital,  where  the 
patient  recovered ;  in  the  two  others  the  patients 
died,  worn  out  by  the  discharge  and  the  extension 
of  ulceration  to  the  hip-joint;  without  which  last 
complication,  Mr.  Guthrie  deems  it  probable  that 
both  patients  would  have  recovered  —  the  ends  of 
the  artery,  above  and  below  the  disease,  having 
been  obliterated. 

When  a  patient  dies  of  hemorrhage,  after  the 
mortification  of  an  aneurism,  it  is  because  only  a 
portion  of  the  integuments  and  sac  has  sloughed, 
without  the  root  of  the  aneurism,  and  especially 
the  arterial  trunk,  being  similarly  affected.  For 
cases  illustrative  of  this  statement,  refer  to  Hodgson, 
On  Diseases  of  Arteries,  p.  103,  ^-c. 

All  surgeons  will  concur  with  Mr.  Guthrie 
that  the  attempt  at  a  cure  by  sphacelation  is 
attended  with  so  much  peril,  that,  if  possible,  it 
should  be  prevented  by  a  surgical  operation.  Yet 
■'  the  operation  should  never  be  had  recourse  to  after 
mortification  (that  is  to  say,  a  deeply  extending 
sphacelation)  has  begun.  If  the  patient  dies  of 
the  mortification,  the  operation  is  useless ;  and  if 
he  survives  it,  the  operation  is  unnecessary."  (See 
Guthrie,  On  Dis.  of  Arteries,  p.  98.)  When  the 
inflammation  and  sloughing  are  superficial  and  very 
united,  the  operation  would  be  indicated,  because 
unless  the  arteries  were  first  taken  up,  the  patient 
would  die  of  hemorrhage  on  the  slough  being 
loosened.  Sir  A.  Cooper,  however,  tied" the  ex- 
ternal iliac  artery  in  two  cases  of  inguinal  aneurism 
when  gangrene  existed,  and  though  the  tumors 
burst,  no  hemorrhage  ensued.  The  coagulum  was 
discharged,  the  sac  granulated,  and  the  sores 
gradually  healed.  (See  Med.  Chir.  Trans,  vol.  iv  ) 
third  way  in  which  an  aneurism  may  be 
spontaneously  cured,  is  by  the  tumor  compressing 
the  artery  above,  so_  as  to  produce  adhesion  of  its 
sides,  and  obliteration  of  its  cavity.    This  mode 

to  n  ""•^"S""''"  =  it  "'as  been  adverted 

to  by  Sir  E  Homo,  Scarpa,  Dr.  John  Thomson 
indo  hers;  but  some  facts,  tending  to  prove  u' 
ave  been  collected  by  Mr.  Hodgson?  and  are  pub-' 
lished  in  his  meritorious  work.  (See  p  107  &c^ 
^Mr'c'l^  mode  of  cure  is,  1  do  not  coincide 
with  Mr.  Guthrie  in  looking  upon  this  account  as 
mere  theory  (op.  cit.  p.  9(!)  ;  for  wo  know  by 
dissection,  that  the  pressure  of  an  aneurismal 
tumor  upon  the  artery  connected  with  it,  may 
ead  to  the  obliteration  of  the  part  or  vessel 
pressed  upon.  Mr.  Lawrence  has  mentioned  in 
his  lectures  the  particulars  of  a  case,  where  the 
pressure  of  the  sac  of  an  aneurism  in  the  groin 
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upon  the  artery  lower  down,  had  rendered  the 
artery  in  this  situation  impervious.  ( 
A  fourth  mode  of  cure  is  ilhistrated  in  a  case,  1 
related  by  Sir  Astley  Cooper  :  a  man,  in  Guy's  1 
Hospital,  had  an  aneurism  just  below  the  groin  ( 
He  was  sitting  before  the  fire,  when  he  felt  some-  i 
thing  burst  in  the  upper  part  of  his  thigh.    On  ; 
examination,  he  found  no  blood  had  escaped,  and,  1 
in  fact,  the  aneurism  had  not  yet  reached  the  skin,  \ 
so  as  to  be  adiierent  to  it.    Plis  thigh,  however,  ] 
was  enormously  swelled  ;  he  was  unable  to  use  1 
his  limb,  and  was  put  to  bed.    For_  three  days  ( 
afterwards  a  pulsation  was  perceptible  in  the  aneu-  : 
rism  ;  but  it  then  ceased,  and  the  size  of  the  limb 
began  to  diminish.    At  the  end  of  (owe  months,  ; 
the  aneurismal  swelling  had  considerably  sub- 
sided ;  he  could  use  the  limb  ;  and  in  less  than  si.v; 
months,  he  was    discharged  from  the  hospital. 
He  afterwards  fell  a  victim  to  the  rupture  of 
another  aneurism  in  the  abdomen.    On  examin- 
ation of  the  bod}',  it  was  found,  that  the  aneurism 
in  the  thigh,  just  below  Poupart's  ligament,  had 
burst  under  the  fascia  lata,  and  the  femoral  artery 
has  been  obliterated  by  the  pressure  of  the  large 
quantity  of  effused  blood. 

"  The  surgical  treatment  of  aneurism  (says  Mr. 
Hodgson)  consists  in  the  obliteration  of  the  cavity 
of  the  artery  communicating  with  the  sac,  so  that 
the  ingress  of  the  blood  into  the  latter  is  either 
entirely  prevented,  or  the  stream  which  passes 
through  it  is  supplied  only  by  anastomosing 
branches,  and  consequently  the  force  of  the  circu- 
lation is  so  much  diminished,  that  the  increase  of 
the  tumor  is  prevented,  and  the  deposition  of  coa- 
gulum  is  promoted.  By  the  absorption  of  its  con- 
tents, and  the  gradual  contraction  of  the  sac,  the 
cure  is  ultimately  accomplished.  The  blood  is  con- 
veyed to  the  parts,  which  it  is  destined  to  supply, 
by  collateral  vessels,  some  of  v/hich,  being  gradually 
enlarged,  constitute  permanent  channels  for  the  cir- 
culation. The  obliteration  of  the  artery  is  effected 
by  the  excitement  of  such  a  degree  of  inflammation 
in  its  coats,  as  shall  produce  adhesion  of  its  sides. 
These  objects  have  been  attempted  by  the  com- 
pression, or  the  ligature,  of  the  arter}'."    (P.  165.) 

Such  are  the  principles  of  the  ordinary  mode  of 
cure  ;  but  it  appears,  from  certain  facts  recorded 
by  Rlr.  Wardrop,  Dr.  Bush,  Dr.  Mott,  and  other 
practitioners,  that  some  aneurisms  may  be  cured 
by  a  surgical  operation,  which  was  first  suggested 
by  Brasdor,  or,  according  to  Bichat,  by  Desault, 
and  the  design  of  which  is  to  hinder  the  free  trans- 
mission of  blood  through  the  aneurismal  sac  by 
tying  the  artery  on  that  side  of  it  which  is  most 
remote  from  the"  heart.  This  practice,  however,  is 
only  allowable  in  certain  examples,  in  which  the 
application  of  a  ligature  in  the  common  way  is  no 
longer  practicable,  because  its  success  is  much  less 
probable,  as  might  easily  be  anticipated,  since  the 
plan  does  not  comprise  the  very  desirable  object  of 
directly  preventing  the  entrance  of  blood  into  the 
aneurismal  sac.  To  this  subject,  however,  we 
shall  presently  return. 

According  to  Scarpa,  a  complete  cure  of  an 
aneurism  cannot  he  effected,  m  whatever  part  of 
the  bodi/  the  tumor  is  situated,  nntess  the  artery, 
from  ivhich  the  aneurism  is  derived,  be,  bi/  nature 
or  art,  obliterated,  and  converted  into  a  jierfectlij 
solid,  ligamentous  substance,  for  a  certain  extent 
above  and  below  the  place  of  the  ulceration,  lacer- 
atinn,  or  wnmid. 


Notwithstanding  aneurisms  cannot  in  general  be 
cured,  as  Scarpa  has  explained,  unless  the  arterj* 
be  rendered  impervious  for  some  extent  above  and 
below  the  tumor,  I  believe  we  must  make  an 
exception  to  this  observation,  with  respect  to  the 
few  aneurisms  of  the  aorta  (especially  those  of  its 
arch),  which,  according  to  the  records  of  surgery, 
have  been  diminished  and  cured  by  Valsalva  s 
treatment.  In  such  examples,  we  are  not  to  sup- 
pose that  the  aorta  becomes  obliterated  at  its  veiy 
beginning  ;  but  that  the  diminution  of  the  quantity 
of  circulating  blood,  the  reduced  impetus  of  this 
fluid,  the  lessened  distention  of  the  aneurismal  sac, 
the  general  weakness  induced  in  the  constitution, 
and  the  increased  activity  of  the  lymphatic  system, 
—  all  necessary  effects  of  Valsalva's  method, — 
have  combined  to  bring  about  a  partial  subsidence 
of  the  tumor. 

"It  is  a  common  opinion  (saj's  Mr.  Hodgson), 
that  the  radical  cure  of  an  aneurism  cannot  take 
place  without  the  obliteration  of  the  artery  from 
which  the  disease  originates.  It  is  probably  owing 
to  this  idea,  that  aneurisms  of  the  aorta  have  gene- 
rally been  considered  as  incurable  diseases,  and 
consequently  that  so  little  attention  has  been  given 
to  their  treatment."  (P.  118.)  The  facts,  how- 
ever, which  this  gentleman  has  related,  satisfac- 
torily prove  —  1st,  That  a  deposition  of  coagulum 
may  take  place  in  an  aneurismal  sac,  to  such  an 
extent  as  entirely  to  block  up  the  communication 
between  its  cavity  and  that  of  the  artery  from 
which  it  originates.  2ndly,  That  a  sac,  thus  filled 
with  coagulum,  cannot  prove  fatal  by  rupture  ; 
and,  3rdly,  That  the  gradual  absorption  of  its  con- 
tents, and  the  consequent  contraction  of  the  sac, 
may  proceed  to  such  an  extent  as  to  effect  the  cure 
of  ike  disease,  without  any  obstruction  talcing^  place 
in  the  calibre  of  the  vessel  from  which  it  originates. 
(See  cases  20,  21,  22, &c.  Hodgson,  On  Diseases  of 
the  Arteries,  ^c.  p.  1 1 9,  &c.)  In  support  of  this 
doctrine,  some  facts  arc  also  cited  from  Corvisart. 
{Bssai  sur  les  Maladies  du  Caur,  p.  313,  &c.) 

A  part  of  these  cases,  it  is  true,  are  not  viewed 
exactly  in  this  light  by  Kreysig,  who  argues  (as  I 
think  without  much  probability),  that  they  might 
have  been  only  adipose  swellings,  connected  with, 
or  formed  in,  the  parietes  of  the  arter}-,—  a  disease 
described  by  Stenzel.  (German  Transl.  of  Mr. 
Hodgson's  book,  p.  174.) 

Corvisart  himself,  instead  of  regarding  such 
tumors  as  aneurisms  in  the  progress  of  cure,  con- 
ceived them  to  be  aneurisms  in  the  course  of  form- 
ation ;  and,  on  this  point,  Mr.  Guthrie  suspects 
that  he  was  correct ;  because  "  the  contents  of  the 
tumor  were  a  substance  of  less  consistence  than 
suet,  whilst  in  all  the  cases  of  spontaneous  cure, 
in  which,  from  the  historj^  the  previous  existence 
of  aneurism  was  known,  the  contents  have  always 
been  firm,  or  vert/  firm.  {Guthrie,  On  Dis.  of 
■  Arteries,  p.  38.)  But  whatever  may  have  been  the 
nature  of  the  swelling  referred  to  by  Corvisart, 
the  fact  of  sacciform  aneurisms  of  the  aorta  being 
sometimes  entirely  filled  up  by  solid  blood,  and 
the  disease  cured  on  this  principle,  with  the  great 
'  channel  of  the  aorta  itself  remaining  pervious,  is 
now  universally  acknowledged. 

That  a  punctured  artery  may  occasionally  lie 
'  healed,  and  still  continue  pervious,  Scarpa  himselt 
'  proves,  by  a  case  which  he  examined,  whcxe  an 
aneurism  took  place  from  the  wound  of  a  lancet 
in  blocdinT.    In  the  article  Hemorrhage,  we 


shall  see  that  Jones's  experiments  show  the  same 
thing,  and  the  pai  ticuhir  circumstances  in  '  which 
it  may  happen.  But  the  occurrence  is  rare,  and 
Scarp  a  says  that  it  can  hardly  be  called  a  vcidiccil 
cure,  as  the  cicatrix  is  always  found  in  a  state 
ready  to  burst  and  break,  if  the  arm  be,  by  any 
accident,  violently  stretched  or  struck  wliere  the 
wound  was  situated. 

In  the  spontaneous  cure  of  aneurisms,  arising 
from  arteries  of  inferior  size  to  that  of  the  aorta, 
repeated  examinations   have   proved,  that  the 
deposition   of  coagulum   does   not   merely  fill 
up  the  sac,  but  obliterates  the  tube  of  the  artery, 
above  and  below  the  disease  to  the  next  important 
ramifications.  Yet,  even  here,  exceptions  probably 
take  place ;  for  Mr.  Hodgson  has  brought  forward 
one  instance,  in  which  a  small  sac,  which  originated 
from  the  anterior  artery  of  the  cerebrum,  was 
completely  filled  with  firm  coagulum,  which  did 
not  extend  into  the  cavity  of  the  vessel.  (On 
Diseases  of  Arteries,  p.  1 32.)    And  he  reports  the 
particulars  of  a  ince  femoral  aneurism,  counnu- 
nicated  to  him  by  Sir  A.  Cooper,  in  which,  after 
the  patient's  death,  the  femoral  artery  was  found 
dilated  into  a  sac,  which  was  lined  on  all  sides  with 
7ery  firm  layers  of  coagulum,  in  the  centre  of 
which  was  an  irregular  canal,  through  which  the 
circulation  was  continued.    As  the  inside  of  this 
canal  presented  a  membranous  appearance,  it  was 
inferred  that  the  aneurism  had  been  cured.  (Op. 
cit.  p.  134.)    Here  I  may  be  permitted  to  remark, 
that,  if  this  case  be  correctly  reported,  viz.  if  it 
were  a  true  aneurism  by  dilatation  of  all  the  arte- 
rial coats,  and  the  inside  of  it  was  evert/  trhcro 
lined  by  firm  layers  of  coagulum,  it  amounts  to  a 
proof  that  such  a  deposition  is  not  entirely  confined 
to  aneurisms  by  rupture,  as  Scarpa  supposes. 
And,  in  addition  to  this  fact,  I  may  mention,  as 
referring  to  the  same  question,  a  case  of  aneurism 
from  dilatation  of  the  arterial  coats,  observed  by 
Guattani,  where  the  same  process  took  place. 
"  Arterize  iliacEe  ovalem  banc  partem  aneurysraa- 
ticam  polyposa  substantia  variae  densitatis  adeo 
infarctam  esse  denotebam,  ut  tunicarura  ejusdem 
forma  penitus  destructa  in  uniformem  massam, 
spongiae  cera  imbutfe  similem,  transformata  vide- 
retur.    (Hist.  xvii.  Colled.  Lauth.  p.  1S8.) 

Whenever  the  ulcerated,  lacerated,  or  wounded 
artery  is  accurately  compressed  against  a  hard 
body,  like  the  bones,  it  ceases  to  pour  blood  into 
the  surrounding  cellular  sheath,  because  its  sides 
being  kept  in  firm  contact,  for  a  certain  extent 
above  and  below  the  breach  of  continuity,  become 
united  by  the  adhesive  inflammation,  and  con- 
verted into  a  solid  ligamentous  cylinder.  Moli- 
nelli,  Guattani,  and  White  give  examples  and 
plates  illustrative  of  this  fact.  When  aneurisms 
get  well  spontaneously,  the  same  fact  is  observed 
after  death,  as  Valsalva,  Ford,  &c.  have  demon- 
strated, I  have  myself  seen,  in  St.  Bartholomew's 
HospiUil,  an  instance  in  which  a  man  had  had  a 
spontaneous  cure  of  an  aneurism  in  the  left  axilla, 
but  afterwards  died  of  hemorrhage  from  another 
aneurismal  swelling  under  the  right  clavicle  :  the 
artery  on  the  left  side  was  found  completely 
impervious.  Dr.  Albert  had  under  his  care,  in 
the  York  Hospital,  Chelsea,  a  dragoon,  who 
recovered  spdutaneously  of  a  very  large  aneurism 
of  the  external  iliac  artery  :  the  tumor  sloughed, 
lischarged  about  two  quarts  of  coagulated  blood' 
md   then  granulated,  and  finally  healed  up'. 
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Paoli  relates  n  similar  termination  of  a  popliteal 
aneurism,  and  Moinichen  and  Guattani  give  other 
examples.    Hunter  found  the  femoral  artery  quite 
impervious,  and  obliterated,  at  the  place  where  a 
ligature  had  been  applied  fifteen  months  before. 
Boyer  noticed  the  same  fact  in  a  subject,  eight 
years  after  the  operation.     Petit  describes  the 
spontaneous  cure  of  an  aneurism  at  the  bilurcation 
of  the  right  carotid  :  the  subject  having  afterwards 
died  of  apoplexy,  the  vessel,  on  dissection,  was 
found  closed  up  and  obliterated  from  the  bifur- 
cation as  far  as  the  right  subclavian  artery.  Desault 
had  an  oppurtunity  of  opening  a  patient,  in  whom 
a  spontaneous  cure  of  a  popliteal  aneurism  was 
just  beginning :  he  found  a  very  hard,  bloody 
thrombus,  extending  for  three  finger-breadths  into 
the  tube  of  the  artery,  above  the  sac,  and  so  firm, 
that  it  resisted  an  injection,  and  made  it  pass  into 
the  collateral  branches. 

Both  the  spontaneous  and  surgical  cures  of 
aneurisms  have  generally  two  stages  :  in  the  first, 
the  entrance  of  the  blood  into  the  aneurismal  sac 
is  interrupted  ;  in  the  second  the  parietes  of  the 
artery  approach  each  other,  and,  becoming  agglu- 
tinated, the  vessel  is  converted  into  a  solid  cylinder. 
This  doctrine  is  corroborated  by  the  tumor  first 
losing  its  pulsation,  and  then  gradually  diminishing 
and  disappearing. 

In  order  that  compression  may  make  the  op- 
posite sides  of  an  artery  mrite,  and  thus  produce  a 
radical  cure  of  an  aneurism,  Scarpa  says,  the 
degree  of  pressure  must  be  such  as  to  place  these 
opposite  sides  in  firm  and  complete  contact,  and 
such  as  to  excite  the  adhesive  inflamraatiou  in  the 
coats  of  the  artery.  The  point  of  compression 
must  also  fall  above  the  laceration  or  wound  of 
the  artery  ;  for  when  it  operates  below,  it  hastens 
the  enlargement  of  the  tumor  ;  and  Scarpa  adds, 
that,  in  practice,  bandages  which  are  e.xpulsive' 
and  compressive,  are  more  useful  for  makin- 
pressure  than  any  tourniquets  or  instruments! 
many  of  which  are  contrived  to  operate,  without 
retarding  the  return  of  blood  through  the  veins. 

In  order  that  pressure  may  succeed,  the  coats 
of  the  vessel,  at  the  place  where  it  is  made,  must 
be  sufficiently  free  from  disease  to  be  susceptible 
of  the  adhesive  inflammation.  When  the  arterial 
coats,  round  the  root  of  the'  aneurism,  are  much 
diseased,  Scarpa  considers  them  as  insusceptible  of 
the  .adhesive  inflammation,  although  compressed 
togetlier  in  the  most  scientific  manner,  and  even 
wlien  tied  with  a  ligature,  which  only  ,ncts  by 
making  circular  pressure  o;i  the  vessel. 

Some  .advise  trying  compression  in  every  case 
of  aneurism,  whether  small,  circumscribed  soft 
flexible,  indolent,  or  elevated,  difi-used,  hard,  and 
painful.  But,  in  the  latter  case,  Scarpa  represents 
compression  .is  decidedly  hurtlul.    He  s.ays  also 


^hat  every  band.aac  which  compres'ses  the  alieurism! 
and  also  circulariy  constricts  the  affected  part  is 
.ahv.ays  injurious.  The  bandage,  likewise,  which 
compresses  only  the  aneurism,  and  directs  the 
point  of  pressure  below  the  rupture  in  the  vessel  • 
that  which,  on  .-iccouiit  of  the  great  size,  exquisite 
sensibility,  depth  of  the  root  of  the  aiiet'rism  and 
fleshy  state  ol  the  surrounding  parts,  cannot  cfl'ect- 
"ally  compress  the  artery  against  the  bones,  so  as 
to  bring  the  opposite  sides  of  the  vessel  into  con- 
tact ;  and,  lastly,  the  compression  applied  to  a 
spontaneous  aneurism,  attended  with  a  steatoma- 
tous,  ulcerated,  earthy  disease  of  the  arterial  coats  • 
M  ' 
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—  ought  to  be  coiisidered  as  more  likely  to  do  liarm 
than  benefit.  In  cases  of  a  completely'  opposite 
description,  bandages  have  produced,  and  may  pro- 
duce, a  radical  cure,  and  should  not  be  entirely 
disused.    {Scarpa,  On  Aneurism,  ed.  2,  p.  221.) 

Guattani  first  employed  compression  systema- 
tically for  the  cure  of  aneurisms  ;  and  out  of  four- 
teen cases  in  which  he  adopted  the  plan,  foiu-  were 
cured  by  it.    Be  it  remarked,  that  tliis  distin- 
guished surgeon  applied,  first  charpie  and  com- 
presses over  the  tumor,  and  then  a  roller,  with 
only  moderate  tightness,  from  the  lower  part  of  the 
swelling  to  the  upper  part  of  the  limb.  _  The 
bandage,  which  was  kept  wet  with  an  astringent 
refrigerant  lotion,  was  changed  about  once  in  three 
weeks.    The  patient  was  kept  on  a  very  low  diet, 
perfectly  quiet  in  bed,  and  a  few  general  bleedmgs 
were  practised.    Mr.  Freer  details  some  other  ex- 
amples of  success,  and  so  does  Lisfranc  (Op.  cit. 
p.  29);  but,  in  general,  pressure   has  hitherto 
been  applied  to  the  tumor  itself, —  a  method  less 
likely  to  answer  than  that  of  making  pressure  on 
a  sound  part  of  the  artery.  Mr.  Freer  recommends 
the  employment  of  Sennfio's  instrument,  or  the 
following  method  :— First  place  a  bandage,  mode- 
rately tight,  from  one  extremity  of  the  limb  to  the 
other  ;    then  put  a  pad  upon  the  artery,  a  few 
inches  above  the  tumor  ;  next,  surrounding  the 
limb  with  a  tourniquet,  let  the  screw  be  fixed  upon 
the  pad,  having  previously  secured  the  whole  limb 
from  the  action  of  the  instrument  by  a  piece  of 
board,  wider  than  the  limb  itself  by  which  means 
the  artery  only  will  be  compressed,  when  the 
screw  is  tightened.    The  tourniquet  should  now  be 
twisted  till  the  pulsation  in  the  tumor  ceases.  In 
a  few  hours  the  limb  will  become  oedematous  and 
swelled,  when  the  tourniquet  may  be  removed, 
and  the  pressure  of  a  pad  and  roller  will  afterwards 
be  enou<rh.    In  experiments  which  this  gentleman 
made  on  the  radial  arteries  of  horses,  these  vessels 
were  found  to  become  inflamed,  and  to  be  ren- 
dered impervious,  by  such  a  process.  (Freer, 
p.  112.)    Dubois  is  stated  to  have  cured  an  aneu- 
rism of  the  thigh  by  steady  pressure  on  the  vessel 
for  twenty-four  hours.    {Med.  CMr.  Trans,  vol.  iv. 

p.  437.)  ,  , .  r 

Sir  A.  Cooper  describes  another  machine  lor 
compressing  the  femoral  artery,  in  cases  of  pop- 
liteal aneurism  :  it  was  used  by  Sir  W.  Blizard 
—"The  points  of  support  for  this  instrument 
were  the  outer  part  of  the  knee  and  the  great 
trochanter,  a  piece  of  steel  passing  from  one  to 
the  other  ;  and  to  the  middle  of  this  a  semicii^ 
cular  piece  of  iron  was  fixed,  which  projected 
over  the  femoral  artery,  having  a  pad  at  its  end, 
moved  by  a  screw,  by  turning  which  the  artery 
was  readily  compressed,  and  the  pulsation  in  the 
aneurism  stopped,  without  any  interruption  to  the 
circulation  in  the  smaller  vessels."    But  although 
the  patient  on  whom  it  was  tried  possessed  un- 
usual fortitude,  he  was  incapable  of  supporting  tlie 
pressure  of  the  instrument  longer  than  nine  hours. 
{Med.  and  Pbjs.  Journal,  vol.  viii.)    Mr.  White, 
of  the  Westminster  Hospital,  tried  pressure,  by 
means  of  a  newly  invented  spring,  supposed  to 
possess  peculiar  advantages.    "  The  woman  bore 
the  pain  heroically  for  five  days,  but  the  parts 
compressed  sloughed  deeply.    The  cure  was  com- 
pleted ;  but  (says  Mr.  Guthrie),  the  pain  danger, 
and  risk  incurred,  were  infinitely  greater  han  any 
which  could  have  been  sustained  from  the  usual 


operation."  {On  Dis.  of  Arteries,  p.  142.)  Few 
patients,  indeed,  can  endure  the  pressure  of  such 
instruments  a  quarter  of  this  time,  when  they  are 
put  on  sufficiently  tight  to  afford  any  chance  of 
obliterating  the  artery  ;  and,  on  account  of  tho 
suffering  which  they  produce,  they  are  rarely  used 
by  modern  surgeons. 

THE  TKEATMENT  OP  ANEURISM  3Y 
COMPRESSION. 

[In  consequence  of  the  dangers  and  difficulties 
attendant  upon  the  use  of  the  ligature,  surgeons 
have  for  many  years  past  endeavoured  to  treat 
aneurism  by  compression.     The  employment  of 
direct  pressure  on  the  aneurism  was  almost  na- 
turally suggested  as  a  means  to  counteract  the  ex- 
tension of  the  disease  by  the  pressure  of  the  blood 
from  within,  and  has,  consequently,  been  applied 
from  a  very  early  period  in  the  treatment  of  the 
affection.    This  plan  of  treatment  was  first  em- 
ployed by  Bourdelot,  at  the  close  of  the  seventeenth 
century  ;  afterwards  by  Genga,  Heister,  Guattani, 
and  others.    These  surgeons  made  the  pressure 
directly  upon  the  sac ;  and  Guattani  and  Flajani 
relate  several  cures  that  they  effected  in  this  way  ; 
but  the  method  was  so  uncertain  in  its  results,  and 
so  dangerous,  from  irritating  and  inflaming  the  sac, 
that  it  fell  into  disuse.    The  French  surgeons  in- 
troduced a  modification  of  the  pressure  plan,  by 
laying  open  the  sac,  clearing  out  its  contents,  and 
applying  the  pressure  directly  over  the  ends  of  the 
vessel.    Deschamps  exposed  the  artery  leading  to 
the  sac,  and  compressed  this  with  an  instrument 
he  termed  the  "  presse  artere."    These  barbarous 
modes  of  treatment,  however,  were  entirely  set 
aside  by  the  facility  and  comparative  success  of  the 
Hunterian  operation,  and  compression  in  aneurism 
was  rarely  practised  by  surgeons  after  the  great 
step  made  by  John  Hunter  in  the  treatment  of 
this  disease.    Yet  we  find  that  John  Hunter  him- 
self, Blizard,  and  Freer  attempted,  though  with 
but  little  success,  to  cure  this  disease  by  pressure 
on  the  artery  leading  to  the  sac.    Pelletan  and 
Dubois  appear  to  have  been  the  first  who  employed 
the  pressure  upon  the  artery  above  the  sac,  instead 
of  upon  the  aneurism  itself:  this  was  in  I»1U. 
Since  this  period  various  attempts  were  made 
methodically  to  treat  aneurisms  in  this  way ;  but 
the  merit  of  having  introduced  the  practice  of  com- 
pression in  the  treatment  of  aneurism  into  modern 
surgery,  of  having  given  it  a  definite  place  in  our 
art  and  of  having  established  the  true  principles 
on  which  it  acts,  incontestably  belongs  to  the 
Dublin  surgeons;  amongst  whom,  the  names  ot 
Hutton,  Bellinghara,  Tufnell,  and  Cai-te  deserve 
especial  mention.    In  the  early  trials  of  the  cure 
of  aneurism  by  compressing  the  artery  on  the  car- 
diac side  of  the  tumor,  the  surgeons  who  employed 
this  method  acted  on  an  erroneous  theory,  and  tlie 
principle  not  being  understood,  the  practice  .^^s 
bad.    It  was  supposed  that  it  was  necessaiy  foi 
the  cure  to  take  place,  that  the  ^ol>o  e  flow  of  blood 
through  tho  artery  should  be  entirely  arrested,  that 
i  flanimation  of  the  vessel  at  the  V^f^^^^}^^^ 
should  be  set  up,  and  that  the  consohdaUon  of  e 
aneurism  depended  upon  the  o^^truc t  on  of 
vessel  consequent  upon  this  >"fl'!>"7'^ 
led  to  compression  l^ci"g . '>-^'='-"^^'^.„,  ^.l^he  ar 
with  the  view  of  exciting  i»fl'™"«t'°"  .":ff 
terv  that  the  patient  could  seldom  beai  Jt  tor  a 
S'cient  length  of  time  to  effect  a  cure,  Blough.ng 
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I f  the  skin  commonly  resulting  as  a  necessary  con- 
sequence of  the  severe  pressure  to  whicli  it  was 
subjected.    To  the  Dublin  surgeons  belongs  the 
very  great  merit,  not  only  of  having  pointed  out 
the  error  of  this  doctrine,  but  of  having  distinctly 
laid  down  as  the  principle  of  the  practice,  that  the 
aneurism  was  cured,  when  the  artery  leading  to  it 
was  compressed,  in  precisely  the  same  way  as 
when  a  spontaneous  cure  takes  place,  or  when  the 
Hunterian  operation  is  performed — viz.  by  the 
deposit  of  stratified  fibrine  in  the  sac,  and  by  the 
consequent  consolidation  of  this,  aided  by  the  con- 
traction of  the  walls  of  the  sac;  and  that,  as  in  the 
case  of  the  ligature  of  the  vessel,  it  was  not  neces- 
sary for  the  whole  of  the  circulation  through  the 
artery  to  be  entirely  and  permanently  arrested, 
but  merely  for  it  to  be  lessened  in  quantity  and 
force  to  such  an  extent  as  to  be  compatible  with 
the  formation  of  laminated  fibrine  in  the  sac ;  and 
it  was  clearly  shown  by  examination  after  death 
.  that  if  the  pressure  were  properlj'  conducted,  the 
artery  was  in  no  way  injured  or  occluded  at  the 
part  compressed.    This  recognition  of  the  true 
principles  on  which  compression  of  the  artery 
leading  to  the  sac  cures  the  aneurism,  has  led  to 
important  results;  for,  as  the  severe  pressure  that 
was  formerly  considered  necessary  is  now  known, 
not  onlj'  to  be  useless,  but  to  be  absolutely  in- 
jurious, no  amount  of  compression  is  exercised 
beyond  what  is  requisite  to  restrain  and  moderate 
the  flow  of  blood  into  the  sac ;  no  attempt  being 
ever  made  to  compress  the  artery  so  severely  as  to 
lead  to  its  obliteration  by  inflammation. 

Though  I  have  stated  generally  that  aneurisms, 
when  treated  by  compression,  are  cured  by  the 
deposit  of  laminated  fibrine,  I  think  this  remark 
ought  to  be  confined  to  the  common  sacculated 
form  of  the  disease.  In  the  tubular  variety,  which 
1-  certainly  of  far  less  frequent  occurrence  in  the 
extremities,  the  cure  of  the  aneurism  takes  place 
by  contraction  of  the  sac,  and  by  its  becoming 
filled  by  fibrine  in  a  somewhat  irregular  manner. 
Illustrative  of  this  mode  of  cure,  there  is  a  pre- 
paration in  the  Museum  of  University  College. 

The  success  of  the  treatment  by  compression 
depends  greatly  upon  a  scrupulous  attention  to  a 
number  of  minor  circumstances,  which,  though  tri- 
vial in  themselves,  become  of  importance  when 
taken  as  a  whole.    During  the  whole  of  the  treat- 
ment, also,  the  patient's  general  health  should  be 
attended  to,  in  accordance  with  those  dietetic  and 
medical  principles  that  have  already  been  laid 
(I'.wn  in  speaking  of  the  constitutional  treatment 
ol  the  disease,  having  for  their  object  the  increase 
of  the  fibnnation  of  the  blood.    The  irritability  of 
t  10  heart  and  arteries  must  also  be  subdued,  and 
tlic-  irritation  of  the  system  lessened,  by  the  use  of 
opiates,  and  the  patient  should  be  put  into  a  cmn- 
iiu  table  bed,  with  firm  and  well  secured  pillows 
and  mattresses,  so  that  his  position  bo  not  changed, 
it  is  principally  in  aneurism  of  the  lower  ex- 
iiity  that  this  plan  of  treatment  can  be  em- 
ed,  we  shall  proceed  to  describe  the  method  of 
it.  application  here;  and,  in  doing  so,  I  would 
I  '  Miark,  that  much  of  the  success  of  the  treatment 
pends  on  a  scrupulous  attention  to  minute  details. 
I  he  limb  having  been  bandaged  smoothly,  with 
It  or  air  pad  upon  the  tumor,  so  as  to  approxi- 
Its  sides,  and  laid  comfortably  on  pillows, 
liin  thigh  should  bo  shaved,  and  dusted  with  hair- 
I'  lwder.    The  apparatus  must  next  bo  applied, 
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and  much  of  the  success  of  the  treatment  will  de- 
pend upon  the  kind  of  instrument  used.  The 
ordinary  horse-shoe,  or  Signorini's  tourniquet,  was 
the  one  first  emploj'ed,  and  this  will,  in  many  cases, 
answer  the  purpose  perfectly  well;  but  as  it  is 
somewhat  difficult  to  regulate  the  pressure  with 
this  instrument,   and  as  it  is  not  unfrequently 
exercised  too  powerfully,  it  has  generally  given 
place,  at  the  present  day,  to  the  very  ingenious 
apparatus  of  Dr.  Carte,  which,  as  it  substitutes  an 
elastic  force  derived  from  vulcanised  india-rubber 
bands  for  the  unyielding  pressure  of  the  screw, 
accommodates  itself  better  to  the  limb,  and  is  less 
likely  to  produce  injurious  compression.  This 
instrument,  as  well  as  the  other  contrivances  which 
have  at  various  times  been  invented  for  the  treat- 
ment of  aneurism  by  compression,  are  described- 
by  Drs.  Bellingham  and  Tufnell,  in  their  works 
on  this  subject,  to  which  I  must  refer  for  a  fuller 
account  than  I  can  here  give.    In  some  cases,  the 
circulation  through  the  artery  may  conveniently 
be  controlled  by  the  pressure  of  a  weight  laid  over 
it  in  the  groin  as  it  passes  over  the  pubes;  usually 
li-ora  a  four  to  a  seven  pound  weight  is  sufficient 
for  this  purpose.    In  this  way,  when  only  one 
compressor  is  applied  on  the  limb,  the  flow  of 
blood  may  be  checked  during  the  time  that  the 
screw  is  loosened.    Care  must  of  course  be  taken 
that  the  weight  do  not  slip  off.    It  is  best  made 
of  lead,  cast  in  a  conical  shape,  and  may  be  re- 
tained in  situ  by  having  a  wide  leather  socket 
made  to  fit  it,  shaped  somewhat  like  the  hopper  of 
a  mill ;  its  broad  end  should  be  upwards,  and  the 
narrow  end  press  on  the  vessel. 

In  applying  the  compressor,  especial  care  must 
be  taken  that  it  is  well  padded  in  every  part,  so 
as  not  to  gall  the  skin.  In  some  of  the  early  cases 
in  which  I  saw  compression  employed  in  London 
by  means  of  the  horse-shoe  tourniquet,  much  in- 
convenience resulted  from  want  of  attention  to 
this  particular.  The  tendency  to  fretting  of  the 
skin  IS  much  lessened  by  powdering  the  limb  and 
the  removal  of  the  cuticular  hairs  by  shaving  di- 
minishes materially  the  irritation  produced  bv  the 
instrument.  In  order  to  keep  up  continuouspres- 
sure,  and,  at  the  same  time,  to  prevent  any  one 
part  of  the  skin  being  injuriously  galled,  it  is  of 
very  great  consequence  that  two  instruments  should 
be  used  at  the  same  time,  so  that  when  one  is 
screwed  up,  the  other  should  be  loose  ;  these  in- 
struments need  not  be  placed  closely  togetlier 
If  the  aneurism  bo  in  the  ham,  it  will  be  sufficient 
for  one  to  be  applied  to  the  groin,  whilst  the  other 
is  put  upon  the  middle  of  the  thigh.  In  usinir  the 
instrument,  the  great  point,  as  Dr.  Tufnell  most 
properly  remarks,  is  to  control  the  circulation  with 
ho  minimum  of  pressure;  in  order  to  do  this  the 

|i,iuiy....,„....,Hw'T:;,l"'i,:Tr,,;; 

it.  As  the  pressure  exercised  hv  tl,;-  i  " 
painful,  it  niu s\  be  slightly  loc^eLSfa  h  "d 
one  screwed  up.  I„  this  way  an  alternation  of 
pressure  can  be  kept  up  without  much  pain  or 
mconvenicnce.  If  possil.lo,  the  patient  sl'mld  be 
taugh  how  to  manage  the  instniment  himseli;  and 
vvill  often  find  an  occupation  and  amuseme, 
Jomg  80.  If,  however,  it  excite  much  pain  or  ir- 
ntation,  as  it  does  in  some  subjects,  it  may  be 
necessary  to  give  opiates.    The  pressure  should,  if 


possible 


bo  continued  during  sleep,  but  if  it  prc- 
II  2 
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vent  the  patient  taking  his  natural  rest,  the  sug- 
gestion made  by  Dr.  Tufnell,  of  unscrewing  the 
instrument  slightlj',  and  when  the  patient  is  asleep, 
gently  tightening  it  again  without  awakening  him, 
may  advantageously  be  adopted  ;  it  is  indeed  sur- 
prising how  very  little  unscrewing  will  relieve  the 
pain  of  the  compression.    A  large  cradle  should 
then  be  placed  over  the  patient's  body,  so  that  the 
■weight  of  the  bed-clothes  may  be  taken  off  the 
apparatus,  and  that  the  patient  may  manage  it 
without  risk  of  disturbance.    Should  there  be  still 
much  uneasiness,  the  instrument  might  be  taken 
off  for  a  few  hours,  and  compression  kept  up  in  an 
intermittent  manner.    Even  under  such  circum- 
stances as  these  consolidation  of  the  sac  may 
ensue. 

.  The  effects  upon  the  tumor  vary  considerably. 
In  some  cases  it  rapidly  and  suddenly  solidifies ; 
more  commonlj%  however,  this  is  a  gradual  process, 
the  aneurism  becoming  more  painful  and  solid, 
-with  less  pulsation  and  bruit,    As  the  solidification 
takes  place,  there  is  usually  a  good  deal  of  restless- 
ness, a  feeling  of  general  uneasiness,  and  of  con- 
stitutional disturbance,  which  is  best  quieted  by 
opiates.    As  the  pressure  is  continued,  and  the 
tumor  begins  to  harden,  the  anastomosing  vessels 
enlarge,  with  a  good  deal  of  burning  pain  in  the 
limb  generally,  and  arterial  pulsations  in  situations 
where  usually  none  are  felt.    The  abnormal  pulsa- 
tion, in  these  cases,  is  always  found  to  occur  in 
much  the  same  situations,  the  same  vessels  appear- 
ing to  undergo  dilatation.    Thus  Tufnell  has  made 
ii  remark,  which  I  have  had  more  than  one  oppor- 
tunity of  verifying,  that  in  the  treatment  of  popli- 
teal aneurism  by  compression,  three  arteries  will 
be  found  to  be  enlarged,  one  of  which  passes  over 
the  centre  of  the  tumor,  another  over  the  head  of 
the  fibula,  and  the  third  along  the  inner  edge  of 
the  patella  ;  he  also  states  tliat  the  severe  burning 
pain  which  is  felt  in  these  cases,  is  owing  to  the 
artery  accompanying  the  communicans  peronei 
nerve  being  enlarged.   After  complete  solidification 
of  the  tumor  has  taken  place,  the  compression 
ought  to  be  continued  for  at  least  forty-eight  hours, 
so  as  to  secure  against  the  occurrence  of  a  relapse. 

The  duration  of  the  treatment  varies  very  greatly. 
In  some  cases  the  tumor  has  become  solidified  in  a 
few  hours  or  days.  In  other  instances  again  the 
treatment  must  be  protracted  for  more  than  three 
months  before  a  cure  resulted.  Of  twenty-six 
cases  of  femoral  or  popliteal  aneurism  cured  by 
compression,  in  the  London  Hospitals,  the  average 
time,  according  to  Mr.  Hutchinson,  was  nineteen 
days.  Much  of  course  will  depend,  in  this  respect, 
on  the  constitution  of  the  patient,  and  on  the  con- 
dition of  the  tumor  ;  those  circumstances  which 
are  most  favourable  to  the  spontaneous  cure  of  the 
aneurism  will  also  influence  the  rapidity  of  the 
cure  by  compression. 

Of  the  great  value  of  compression  in  tlie  treat 
raent  of  aneurism  there  can  be  no  doubt ;  but  yet 
it  cannot  be  looked  upon  as  taking  the  place  of  the 
ligature  in  the  cure  of  this  disease,  except  in  those 
cases  in  which  the  tumor  is  situated  in  the  arteries 
of  the  lower  extremit)',  below  tho  middle  of  the 
thigh.  In  aneurisms  occurring  in  the  vicinity  of 
the  trunk,  as  in  the  iliac,  the  carotid,  subclavian, 
and  axillary  arteries,  it  is  quite  inapplicable. 
Spontiineous  aneurism  being  extremely  rare  in  the 
■      and  as  the  traumatic  forms  of  the 


upper  extremity,        ■   •     .1  . 

disease  which  occur  here,  generally  require  that 


the  sac  should  be  laid  open,  it  is  seldom  found 
necessary  to  have  recourse  to  it  in  this  part  of  the 
body,  though  it  may  be,  and  has  been,  successfully 
applied  to  the  brachial  arterj', 

The  great  question  with  regard  to  compression 
appears  to  me,  after  all,  to  be  whether  it  possesses 
any  special  advantages  over  the  ligature,  in  the 
treatment  of  femoral  and  popliteal  aneurisms  to 
which  its  employment  is  necessarily  chiefly  con- 
fined.   The  principal  objections  that  have  been 
uro-ed  against  compression  are  that  its  employment 
is  more  painlul  and  tedious  than  the  use  of  the 
ligature,  and  that  those  cases  that  are  unpromising 
to  the  ligature,  or  that  require  amputation  rather 
than  it.  are  equally  unfavourable  to  compression, 
and  cannot  be  saved  by  the  employment  of  this 
means. 

To  these  objections  I  think  it  may  with  justice 
be  answered,  that  the  pain  attendant  on  the  em- 
ployment of  compression  depends  very  greatly 
upon  the  skill  and  care  with  which  the  apparatus 
is  applied  and  managed  throughout,  and  that  much 
depends  upon  the  kind  of  instniment  that  is  used, 
being  certainly  much  diminished  when  Carte's 
elastic  instrument  is  employed.    With  regard  to 
the  relative  tediousness  of  the  treatment  under  the 
two  plans,  it  would  appear  that  in  reality  there  is 
but  little  difference;  for  although  some  cases  in 
which  compression  is  used,  are  prolonged  over  a 
considerable  space  of  time,  yet  they  do  not  occupy 
more  than  is  often  consumed  when  accidents  of 
various  kinds  follow  the  use  of  the  ligature  ;  and 
it  not  uiifrequently  happens  in  compression,  w;hat 
can  never  occur  after  the  employment  of  the  liga- 
ture, that  the  patient  is  cured  of  his  disease  in  a 
few  hours  or  days.    Taking,  however,  the  average 
of  the  Dublin  cases,  we  shall  find  that  the  treat- 
ment lasted  twenty-five  days,  and  in  the  recent 
London  cases  but  nineteen,  and  this  is  not  very 
different  from  what  happens  with  the  ligature; 
for  of  fifty-four  cases  recorded    by  Crisp,  in 
which  the  femoral  artery  was  tied,  the  average 
time  for  the  separation  of  the  ligature  was  eighteen 
days,  and  if  to  this  a  week  more  be  added  for  the 
closure  of  the  wound,  and  for  the  treatment  of  the 
various  accidents  so  often  accompanying  and  fol- 
lowing the  ligature,  we  should  probably  be  within 
the  mark,  and  yet  only  bring  the  duration  of  the 
treatment  of  the  two  methods  to  the  same  level. 

After  all,  surgeons  will  eventually  be  guided  in 
their  estimate  of  the  value  of  the  two  plans  of 
treatment,  not  so  much  by  the  question  of  sub- 
mitting their  patients  to  a  slightly  more  painful  or 
tedious  treatment,  as  to  the  comparative  risk  ot 
life  attendant  upon  one  or  other  method.  Upon  this 
point  the  statistics  have  yet  to  be  made  ;  partly 
because  the  cases  of  the  treatment  of  aneurism  by 
compression  have  not  as  yet  been  very  numerous, 
and  partlv  because  the  unsuccessful  cases  of  liga- 
ture have"  not  been  so  commonly  published  as  the 
successful  ones.  If,  however,  we  compare  the  3. 
cases  of  femoral  and  popliteal  aneurism  treated  m 
Dublin  up  to  February,  11151,  as  g've"  l^i"  Jr. 
Bellingham  UMcd.  Chir.  Trans,  vol.  34),  with 
the  results  of  the  188  cases  of  femoral  and  popliteal 
aneurism,  recorded  by  Nor.  s,  in  -h-ch  the  arte  y 
was  ligatured,  we  shall  find,  that  of  he  3 2  c  m 
pressim,  cases  26  were  cured  ;  /-/''^ J'f 
was  applied  after  pressure  had  failed;  m  A  am 
naat^on  was  performed  ;  in  1,  death  occurred  from 
Erysipelas  ;  in  1 ,  from  chest  disease ;  and  m  1  case 


the  pressure  was  discontinued.  Thus  it  would 
appear,  that  6  out  of  the  32  failed,  being  in  the 
luoportion  of  1  to  5-3  cases,  and  2  died,  being  in 
tise  ratio  of  1  to  16.  Of  the  188  cases  in  which 
■he  artery  was  ligatured,  142  were  cured,  46  died, 
6  were  amputated,  in  10  the  sac  suppurated,  and 
in  2  gangrene  of  the  foot  occurred.  Thus  the 
deaths  after  ligature  were  in  the  proportion  of  1  to 
4,  and  the  failures  or  serious  accidents,  of  1  to  3, 
showing  clearly'  a  very  considerable  preponderance 
in  favour  of  the  treatment  by  compression.  Be- 
sides which,  in  many  patients  who  recovered  after 
the  ligature,  various  accidents,  such  as  gangrene, 
erysipelas,  secondary  hemorrhage,  &c.,  resulted  as 
the  direct  consequences  of  the  treatment,  and  these 
do  not  happen  when  pressure  is  employed. 

If  the  compression  fails,  the  ligature  may  then 
often  be  advantageously  applied ;  and  as  has  been 
shown  by  the  known  cases,  with  a  better  success 
than  if  compression  had  not  previously  been  tried, 
that  treatment  having  caused  the  collateral  circula- 
tion to  enlarge,  and  thus  lessened  the  tendency 
to  gangrene. 

It  should  also  not  be  forgotten  that  in  some 
cases,  such  as  when  aneurism  is  complicated  with 
heart  disease,  or  occurs  in  a  very  broken  and  un- 
healthy constitution,  in  which  the  operation  neces- 
sary for  the  application  of  the  ligature  would 
scarcely,  or  not  at  all,  be  admissible,  compression 
may  be  safely  employed. 

After  carefully  considering  the  relative  merits 
of  the  two  plans  of  treatment,  I  think  we  may 
conclude  that,  though  in  some  few  cases  neither 
method  can  be  adopted,  and  amputation  is  the 
sole  resource,  yet,  that  in  others  compression 
can  be  employed  when  it  would  not  be  safe  to 
have  recourse  to  the  use  of  the  ligature ;  and  that 
in  all  ordinary  cases  of  femoral  and  popliteal  aneu- 
rism especially,  compression  should  be  preferred  to 
the  ligature,  inasmuch  as  it  is  not  a  more  tedious, 
and  ail  infinitely  safer  method  of  cure.  At  the 
same  time  it  must  not  bo  forgotteu  that  its  success 
depends  very  greatly  on  the  continuous  care  be- 
stowed upon  the  case  during  the  progress  of  the 
treatment.] 


ilUMPULATION,  GALVANO-PUNCTtlRK,  AND 
PERCHI,OKID£  OF  mON. 

_  [Mr.  Fergusson  has  proposed  to  treat  some  aneu- 
risins^by  a  procedure  which  he  tonus  "manipula- 
tion." This  consists  in  squeezing  the  aneurisnial 
tumor  in  such  a  way  as  to  detach  a  portion  of  the 
coagulum  within  it,  which,  being  carried  on  with 
the  current  of  blood  into  the  distal  end  of  the 
artery,  obstructs  this;  and  thus,  i.y  impeding  the 
circulation  through  the  sac,  may  lead  to  the  gradual 
consolidation  of  the  tumor.  This  procedure  has  as 
yet  been  employed  to  too  limited  an  extent  to 
enable  us  to  form  an  estimate  of  its  value,  and  can 
scarcely  bo  considered,  nor  is  it  intended  to  be  of 
very  general  application.  To  such  aneurisms,  how- 
ever, that  are  not  amenable  to  ordinary  surgiciil 
treatment,  as  those  situated  at  the  root  of  tlie  neck, 
more  particularly  of  the  subclavian  artery,  it  might 
possibly  be  advantageously  applied.  It  is  scarcely 
necessary,  however,  to  jjoint  out  the  obvious  dan- 
ger of  rupture  of  the  sac,  or  of  the  dilfusion  of  the 
aneurism  on  the  separation  of  the  coagulum,  to 
make  surgeons  adopt  due  caution  in  carrying  out 
this  method  of  treatment. 
The  attempt  to  procure  consolidation  of  an  aneu- 
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risraal  sac  by  the  employment  of  electricity  or  gal- 
vanism is  of  comparatively  recent  date.   It  appears 
to  have  been  first  practised  by  Mr.  B.  Phillips, 
about  the  year  1832.    Little  attention,  however, 
was  given  to  this  mode  of  treatment  until  a  few 
years  back,  when  it  was  revived  by  some  of  the 
French  and  Italian  surgeons,  especially  by  Petre- 
quin  and  Burci.     The  principle  on  which  this 
operation  is  conducted  consists  in  endeavouring  to 
produce  coagulation  in  tlie  aneurisraal  sac,  by  de- 
composing the  blood  contained  in  it,  by  means  of 
the  galvanic  current.    In  some  instances,  the  at- 
tempt to  do  this  has  induced,  and,  in  all,  it  must 
occasion  the  liability  to  inflammation  of  the  sac 
and  of  the  surrounding  structures  ;  as  the  change 
that  is  sought  to  be  effected  in  the  contained  blood, 
consists  not  in  the  deposit  of  its  fibrine,  but  in  the 
coagulation  of  it  en  masse.    It  has  of  late  been 
recommended  to  conjoin  the  employment  of  com- 
pression of  the  artery,  either  above  or  below  the 
sac,  with  the  transmission  of  the  galvanic  current 
through  it,  there  being  in  this  way  less  liability 
for  the  coagulum  that  is  deposited  to  be  broken 
down  and  washed  awaj-,  as  would  happen  if  the 
current  of  blood  were  allowed  to  pass  through  the 
sac  whilst  it  is  in  the  act  of  forming. 

The  coagulation  of  the  blood  is  effected  by  in- 
troducing two  acupuncture  needles  into  the  sac  in 
opposite  directions,  and  keeping  them  in  contact 
with  one  another,  after  connecting  them  with  a 
galvanic  battery  of  moderate  tension,  when  coagu- 
lum becomes  deposited  around  one  of  the  needles. 
The  operation  should  be  continued  for  periods 
varying  from  ten  minutes  to  a  quarter  of  an  hour, 
and  requires  to  be  repeated  several  times.  Petre- 
quin  recommends  that  the  direction  of  the  current 
be  changed  from  time  to  time,  so  that  a  number  of 
clots  may  be  formed  in  the  sac.    In  this  way  a 
soft  mass  of  coagulum  may  occasionally  be  formed 
in  the  tumor,  so  as  to  fill  it  up  more  or  less  com- 
pletely, and  to  prevent  the  passage  of  blood 
through  it.     Occasionally  it  happens,  however 
that  the  blood  has  continued  fluid,  and  the  sac 
pervious,  no  coagulation  having  been  effected  ;  and 
in  other  instances,  again,  the  amount  of  inflamma- 
tion that  has  been  set  up  in  the  sac  iias  been  so 
great  as  to  give  rise  to  its  sloughing,  to  the  occur- 
rence of  secondary  hemorrhage  from  it,  and  to  the 
loss  of  the  patient's  limb  or  life.    Tliis  iiifianima- 
tion  may,  in  some  cases,  doubtless,  have  been  the 
result  of  the  injury  inllicted  upon  the  sac  by  the 
introduction  of  the  needles,  and  by  the  charring 
of  the  tissues  by  them  ;  but,  in  other  c;ises  I 
think  it  probable  that  it  may  have  taken  place 
from  the  rapid  coagulation  of  the  contained  blood 
an  occurrence  that  wo  have  already  seen  tends 
especially  to  nillannnatiou,  sup|,uraiion,  and  slouch- 
ing ol  the  aneurismal  sac.    The  paiu  of  the  ooera- 
t,un  .s  always  very  considerable,  so  much  so, 'that 
patients  who  have  been  subjected  to  it  once  have 
refused  to  submit  to- a  repetiiiou  of  it 

Up  to  July,  185i,  M.  Bonnet  had" collected  23 
cases  of  aneurism  treated  in  this  way  •  of  tlu.x,> 
»  were  of  the  brachial  artery,  7  of  the'  p„p|iu,«,' 
2  of  the  subclavian, and  1  of  each  of  the  foUowintr- 
the  opiithalniic,  the  temporal,  the  carotid,  the 
thoracic  aorta,  the  ulnar,  and  one  unknown'  Of 
these  the  proceedings  failed  in  13  instances-  » 
cases  were  reported  as  successful,  but  in  7  Jf 
these,  M.  Bonnet  states  that  doubts  must  be  en- 
tertained both  as  to  the  results  and  as  to  the  treat- 
Ji  3 
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ment,  for  the  cure  took  place  not  by  galvano- 
puncture  alone,  but  in  some  by  the  conjoined 
influence  of  compression  and  the  application  of  ice; 
and  in  others,  as  the  result  of  inflammation  and 
suppuration  of  the  sac.  There  are,  consequently, 
only  two  cases  in  which  the  cure  can  clearly  be 
attributable  to  this  means  alone,  and  without  the 
occurrence  of  any  serious  accident. 

When  we  compare  the  galvano-puncture  with 
ligature  or  compression,  in  the  treatment  of  ex- 
ternal aneurism,  it  is,  I  think,  impossible  to  hesitate 
for  a  moment  in  giving  a  decided  preference  to  the 
latter  modes  of  treatment.  Not  only  is  the  jprin- 
ciple  on  which  it  is  attempted  to  procure  oblitera- 
tion of  the  sac  in  galvano-puncture  a  vicious  and 
peculiarly  dangerous  one,  viz.  by  the  coagulation 
of  the  blood,  and  the  inflammation  of  the  wall  of 
the  sac  ;  but  the  results  that  have  hitherto  been 
obtained  by  this  method  are  not  such  as  would 
justify  a  prudent  surgeon  in  submitting  his  patient 


to  experiments  of  this  kind,  when  he  possesses  so 


certain  and  comparatively  safe  a  mode  of  cure  as 
that  by  deligation  or  compression.  In  internal 
aneurisms,  or  in  those  cases  in  which  the  disease 
is  so  situated  at  the  root  of  the  neck,  that  the 
artery  can  neither  be  ligatured  with  safety  or  com- 
pressed, galvano-puncture  may  perhaps  be  em- 
ployed with  some  advantage,  in  conjunction  with 
proper  medical  treatment. 

The  injection  of  aneurismal  sacs  with  a  solution 
of  the  perchloride  of  iron  has  also  of  late  been 
practised,  with  the  view  of  coagulating  their  con- 
tents, but  such  treatment  is  not  only  coarse  and 
■unscientific,  but  dangerous  ;  and  when  compared 
with  the  ligature  or  compression  of  the  artery 
leading  to  the  sac,  must  be  looked  upon  as  a  retro- 
grade step  in  surgery.] 

Lisfranc  is  acquainted  with  several  cases  m 
which  ice  was  tried,  either  alone,  or  in  combination 
with  general  means  and  compression.  The  suc- 
cesses were  nearly  equal  to  the  failures  ;  so  that, 
according  to  Lisfranc,  experience  ascribes  a  good 
deal  of  efficacy  to  this  treatment.  _  He  refers,  how- 
ever, to  some  recent  investigations  made  by  M. 
Moulinie',  principal  surgeon  of  the  Hopital  St. 
Andre,  at  Bordeaux,  which  give  a  very  diflterent 
view  of  the  subject.  (See  Lisfranc,  Des  diverges 
MUthodes  pour  POblile-raiion  des  Arllres,  p.  25.) 
The  latter  surgeon  is,  on  the  whole,  rather  in  favour 
of  the  practice :  he  observes,  that  in  all  the  ex- 
amples in  the  Bordeaux  Hospital,  the  application 
of  ice  was  not  aided  by  other  means  ;  and  that  it 
was  tried  without  discrimination.  When  an  aneu- 
rism is  free  from  pain,  and  is  neither  inflamed  nor 
too  large,  he  thinks  that  the  plan  can  hardly  pro- 
duce any  dangerous  effects.  In  order  not  to 
occasion  sloughing,  he  advises  the  use  of  ice  to  be 
suspended  every  two  or  three  hours  or  oftener. 
When  the  swelling  is  large,  the  parts  very  tense, 
their  texture  changed,  and  the  skin  thin,  the  prac- 
tice is  likely  to  accelerate  the  formation  of  a 
slough  ;  and  Brescliet  confirms  a  remark  made  by 
Mr.  Hodgson,  that  some  patients  cannot  continue 
this  treatment  beyond  a  few  minutes,  while  others 
find  it  absolutely  insupportable.  {Pr.  Transl. 
of  Mr.  J/odffsou\  Work  t.  i.  p.  212—229.) 

After  all,  the  means,  most  to  be  depended  upon, 
for  curing  aneurisms,  is  tying  the  artery  above  the 
tumor.  This  more  certainly  prevents  tlie  great 
ingress  of  blood  into  the  sac,  and,  what  is  quite  as 
important,  more  certainly  excites  adhesive  inflam- 


mation within  the  tied  part  of  the  vessel,  and,  by 
holding  the  opposite  sides  of  it  steadily  in  contact, 
brings  about  their  union  and  an  obliteration  of  the 
tube  of  the  vessel  with  tolerable  regularity.  The 
chief  current  of  blood  into  the  sac  is  thus  stopped, 
the  contents  of  the  aneurism  arc  afterwards  gradu- 
ally absorbed,  and  the  tumor  dwindles  away  in 
proportion.  The  natural  course  of  the  blood 
being  now  permanently  interrupted  in  the  arterial 
trunk,  it  passes  more  copiously  into  the  col- 
lateral branches  ;  and  these  enlarging  and  anas- 
tomosing with  others,  which  originate  from  the 
large  arteries  beyond  the  obstruction,  the  necessary 
circulation  is  carried  on.    (See  Anastomosis.) 

According  to  Scarpa,  the  circumstances  chiefly 
preventive  of  success,  especially  in  the  popliteal 
and  femoral  aneurisms,  are  the  following :  rigidity, 
atony,  or  disorganisation  of  the  principal  anasto- 
moses, between  the  superior  and  inferior  arteries  of 
the  ham  and  leg  ;  sometimes  depending  on  ad- 
vanced age,  or  on  it,  togetlier  ivilh  the  large  size  of 
the  aneurism,  ivhich,  hy  long-continued  pressure, 
has  caused  a  great  change  in  the  neighbouring 
parts;  or  sometimes  on  steatomatous,  ulcerated, 
earthly,  cartilaginous  disorganisation  of  the  proper 
coats  of  the  artery,  not  confined  to  the  seat  of  the 
rupture,  but  extending  a  great  way  above  and 
below  the  aneurism,  and  also  to  the  principal 
articular  arteries,  and,  occasionally,  to  portions  of 
the  whole  track  of  the  superficial  femoral  artery. 
In  such  circumstances,  the  ligature  is  apt  to  fail 
in  closing  the  trunk  of  the  artery  ;  and,  if  it  should 
succeed,  the  state  of  the  anastomosing  vessels  \yiil 
not  admit  of  a  sufficient  quantity  of  blood  being 
conveyed  into  the  lower  part  of  the  limb.  Hence, 
when  the  patient  is  much  advanced  in  life,  languid, 
and  sickly  ;  when  the  internal  coat  of  the  artery 
is  rigid,  and  incapable  of  being  united  by  a  ligature  ^ 
when  the  aneurism  is  of  long  standing,  and  con- 
siderable size,  with  caries  of  the  os  femons,  or 
tibia;  when  the  leg  is  weak  and  cold,  much 
swelled,  heavy, andosdematous:— Scarpa  considers 
the  operation  contra-indicated.    I  must,  however, 
declare  in  this  place,  that  I  have  seen  large  aneu- 
risms as  well  as  aneurisms  in  persons  of  advanced 
a-re,  cured  by  the  Hunterian  plan ;  and,  witli 
respect  to  the  affection  of  the  bones,  though  it 
may  be  an  unfavourable  circumstance,  its  conse- 
quences are  generally  less  serious  than  those  of 
ordinary  caries. 

In  the  articles  HEMORRHAGE  and  Ligature, 
I  have  described  the  effects  of  the  ligature  upon  a 
tied  artery,  and  particularly  the  various  processes 
which  arise  from  its  application,  and  terminate  in 
the  permanent  obliteration  of  the  vessel.  There,  I 
have  explained  what  are  the  best  ligatures  for  use, 
as  well  as  the  safest  manner  of  applying  tlieni. 
Confining  myself  at  present  to  what  expressly 
relates  to  aneurism,  I  shall  merely  annex  the  fol- 
lowinc  Reneral  directions: —  ,  i. 

Fiilt  The  cord  should  be  thin  and  round,  such 
a  ligature  being  most  likely  to  eff-ect  a  clean  divi- 
sion of  the  internal  and  middle  coats  of  the  vessel, 
and  not  liable  to  produce  extensive  ulceration  or 
slou-^hing.  Lisfranc  and  others,  who  apprehend 
that  a  very  thin  silk  ligature  may  make  its  way  to° 
rapidly  through  the  external  coat,  prefer  .a  strcn.g 
rolind"  thread,  or  several  united  together,  the  flat- 
tened form  being  avoided.  (Lisfranc,  "P- <^'';  P"  ^r^^ 
Secondly,  The  ligature  should  be  tigh  ,  in  order 
to  insure  the  complete  division  of  the  internal  and 
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middle  coats,  and  to  pi'event  its  detacliment ;  it 
being  almost  impossible,  even  with  the  thinnest 
ligature,  entirely  to  cut  through  a  healthy  artery. 

Thirdl}%  The  vessel  should  be  detached  from  its 
connections  only  to  such  an  extent  as  is  necessary 
for  the  passage  of  the  ligature  underneath  it. 

Fourthly,  The  immediate  adhesion  of  the 
wound  should  bo  promoted  by  all  such  means,  as 
are  known  to  promote  that  process  in  general. 
(See  Hodgson,  On  Dis.  of  Arteries,  p.  225,  226.) 

Fifthl}%  The  ligature  should  be  applied,  if  pos- 
sible, to  a  sound  portion  of  the  arterj'.  When  the 
artery  is  affected  with  atheromatous  or  calcareous 
depositions  at  the  part  where  "some  method  must 
be  tried  for  its  obliteration,  M.  Lisfranc  rejects  the 
ligature  and  prefers  compressing,  or  plugging  the 
vessel,  or,  at  all  events,  some  means  which  will  not 
occasion  so  much  risk  as  the  ligature  of  rapidly 
dividing  the  artery.  {De  V OhliUraUon  des  Arieres, 
p.  G4.)  If  we  were  compelled  to  tie  a  diseased 
portion  of  artery,  the  chance  of  secondary  hemor- 
rhage, I  believe,  would  not  be  lessened  by  following 
M.  Lisfranc's  advice.  It  is  right  to  state,  how- 
ever, that  the  plan  of  plugging  an  ossified  artery 
was  sometimes  adopted  bj^  Baron  Dupuytren  and 
M.Roux,  though  probably  not  in  cases  of  aneurism. 
According  to  M.  Manec,  they  used  as  a  plug  a  piece 
of  bougie,  and  then  applied  a  common  ligature. 

Sixthly,  it  should  not  be  placed  too  near  a 
collateral  branch,  which  would  prevent  the  form- 
ation of  the  internal  clot,  and  the  process  of  oblite- 
ration of  the  vessel  would  be  likely  to  be  interfered 
with. 

In  the  course  of  his  experiments  upon  brutes, 
to  ascertain  the  operation  of  the  ligature,  Di-. 
Jones  arrived  at  a  fact,  which  offered  the  proba- 
bility of  leading  to  an  improvement  in  the  oper- 
ation for  aneurism.  {Treatise  on  Hemorrliage, 
chap,  iii.)  When  a  small  firm  ligature  is  applied 
to  an  arterj-,  it  causes  the  division  of  the  internal 
and  middle  coats  ;  and  if  it  be  afterwards  removed, 
an  eff'iisiou  of  lymph  takes  place  between  the  cut 
surfaces  into  the  cavity  of  the  vessel.  If  several 
divisions  of  ilie  internal  and  viiddle  coats  he  thus 
effected  in  the  vidniti/  of  each  other,  the  effusion  of 
lymph  was  found  by  Dr.  Jones  to  be  sufficiently 
extensive  to  obliterate  the  cavity  of  the  vessel. 
Dr.  .Jones  mentions  several  divisions  as  necessary  ; 
an  important  fact,  which  has  generally  been  over- 
looked, and  the  application  of  one  ligature  supposed 
to  be  all  that  was  s[iecified.  Indeed,  several  divi- 
sions of  the  inner  coat  constitute  in  reality  the  pro- 
cess introduced  by  M.  Amussat,  and  termed  by 
him  Des  iMtwhures.  In  the  year  IfSOO,  Mr.  A.  C. 
Hutchison  tied  the  brachial  arteries  of  two  dogs, 
and  removed  the  ligatures  immediately  after  their 
application  :  in  both  instances,  as  he  assures  us,  the 
complete  obliteration  of  the  canal  of  the  artery  was 
the  consequence  of  the  operation.  (Sec  Pract. 
Obs.in  Sury^ri/,  ]f.  lO.X)  If,  immediately  after 
the  operation  for  aneurism,  the  ligature  could  be 
removed,  and  yet  the  vessel  became  obliterated,  it 
would  be  highly  advantageous,  as  there  would 
then  be  left  in  the  wound  no  extraneous  snbstanco 
to  prevent  its  union,  or  promote  secondary  henior- 
rhage,  by  extending  the  sloughing,  or  lilcerative 
process  too  far.  It  is  to  bo  regretted,  tliat  the 
repetition  of  the  experiment  liy  others  has  not  been 
attended  with  success.  Mr.  Hodgson  tried  it,  but 
the  artery  did  not  become  impervious.  (See  Jiay 
periments  A.  antt  JJ.,  p.  228,  22.0,  of  tliis  gentle- 


man's work.)    Mr.  Dalrymple,  of  Norwich,  made 
the  experiment  not  less  than  seven  times  on  horses, 
and  three  times  on  sheep,  and  failed,  in  every  in- 
stance, to  obtain  the  same  result  as  Dr.  Jones. 
Not  only  was  no  coagulnm  formed,  but  even 
when  the  animal  had  been  suffered  to  live  until 
the  thirteenth,  fifteenth,  and  eighteenth  days  after 
the  operation,  tlie  canal  of  the  artery  was  not 
found  obliterated.     In  each  case,  indeed,  its 
calibre  was  contracted  ;  but  it  was  still  capable 
of  transmitting  a  lessened  column  of  blood.  (Tra- 
vers  ill  Med.  CJiir.  Trans,  vol.  iv.  p.  442.)  Thus 
it  appears  that  an  effusion  of  lymph  is  an  invari- 
able consequence  of  the  operation,  and,  as  Mr. 
Travers  has  observed,  the  want  of  union  is  there- 
fore owing  to  the  opposite  sides  of  the  vessel  not 
being  retained  in  a  state  of  contact,  so  as  to  allow 
of  their  adhesion.    The  presence  of  the  ligature, 
in  the  common  mode  of  its  application,  effects  this 
object ;  and  for  the  success  of  Dr.  Jones's  experi- 
ments it  appeared  only  necessary  that  the  opposite 
sides  of  the  wounded  vessel  should  be  retained  in 
contact  until  their  adhesion  was  sufficiently  ac- 
complished to  resist  the  passage  of  the  blood 
through  the  tube.     This  object  might  probably 
be  effected  by  compression  ;  but  the  inconve- 
niences attending  such  a  degree  of  pressure,  as 
would  retain  the  opposite  sides  of  an  artery  in 
contact  at  the  bottom  of  a  recent  wound,  are  too 
great  to  permit  its  employment.    It  occurred  to 
Mr.  Travers,  that  if  a  ligature  were  applied  to  an 
artery,  and  suft'ered  to  remain  only  a  few  hours, 
the  adhesion  of  the  wounded  surfaces  would  be 
sufBciently  accomplished  to  insure  the  obliteration 
of  the  canal  ;  and  by  the  removal  of  the  ligature 
at  this  period,  the  inconveniences  attending  its  stay 
would  be  obviated.    The  danger,  produced  by  the 
residence  of  a  ligature  upon  an  artery,  arises  from 
the  irritation,  which,  as  a  foreign  body,  it  produces 
in  its  coats.    Ulceration  has  never  been  observed 
to  commence  in  less  than  twent)'-four  hours  after 
the  application  of  a  ligature  ;  whilst  it  is  an  ascer- 
tained fact,  that  lymph  is  in  a  favourable  state  for 
organisation  in  less  than  six  hours,  in  a  wound 
the  sides  of  which  are  preserved  in  contact.  {Jones 
chap.  iv.  exp.  1.)    If  it  be  sufficient,  therefore,  to' 
insure  their  adhesion,  that  the  wounded  coats  of 
an  artery  be  kept  in  contact  by  a  ligature  only 
three  or  four  hours,  ulceration  and  slougliing  may 
in  n  great  degree  be  obviated  by  promoting  the 
immediate  adhesion  of  the  wound.    Justified  by 
this  reasoning,  Mr.  Travers  performed  several  ex- 
periments,  by  which  he  ascertained,  that  if  a 
ligature  were  kept  six,  two,  or  even  one  hour  upon 
the  carotid  artery  of  a  horse,  and  then  removed 
the  adhesion  was  sufficiently  advanced  to  effect  the' 
permanent  obliteration  of  the  canal.    It  appeared 
probable,  that  the  same  result  would  be  obtained 
upon  the  healthy  artery  of  a  hinnan  subject.  (See 
J  racers  s  Obs.  in  Med.  Chir.  Trans,  vol."  iv  •  nnd 
/fodr/snn,  On  the  .Diseases  of  Arteries  and  Veins 
p.  22)1  et  seq.  ' 

Sir  Astlcy  Cooper  performed  one  operation  for 
a  popliteal  aneurism,  with  the  view  of  ancertaininc 
the  efficacy  of  such  a  method  on  the  luinian  sub- 
ject. He  completely  stopped  the  flow  of  blood 
lor  ihirty-lwo  liours,  and  then  removed  the  lign- 
tare  ;  but  the  pulsations  of  the  tumor  commenced 
again.  He  next  applii;d  the  ligature  forty  hours 
onger,  at  the  end  of  which  time  no  pulsation  re- 
curred on  the  ligature  being  taken  awar.    On  the 
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twelfth  day,  however,  a  considerable  bleeding  took 
place,  and  it  was  necessary  to  take  up  the  vessel 
anew. 

Mr.  A.  C.  Hutchison  tried  this  method,  as  mo- 
dified by  Mr.  Travers,  in  an  operation,  which  he 
performed  for  a  popliteal  aneurism  in  a  sailor,  in 
Nov.  1813.    A  double  ligature  was  passed  under 
the  femoral  artery.    The  ligatures  were  tied  with 
loops,  or  slip  knots,  about  a  quarter  of  an  inch  of 
the  vessel  being  left  undivided  between  thera. 
All  that  now  remained  of  the  pulsation  in  the  tu- 
mor, was  a  slight  undulatory  motion.    Nearly  six 
hours  having  elapsed  from  the  application  of  the 
ligatures,  the  wound  was  carefully  opened,  and 
the  ligatures  untied  and  removed,  without  the 
slightest  disturbance  of  the  vessel.    In  less  than 
half  a  minute  afterwards,  the  artery  became  dis- 
tended with  blood,  and  the  pulsations  in  the  tu- 
mor were  as  strong  as  they  had  been  before  the 
operation.    Mr.  Hutchison  then  applied  two  fresh 
ligatures ;  hemorrhage  afterwards  came  on ;  am- 
putation was  performed,  and  the  patient  died. 
(See   Praciical  Ohs.  in  Surgery,  p.  102,  &c.) 
Now,  as  Mr.  Hutchison  chose  to  apply  other 
ligatures,  on  finding  that  the  pulsation  returned, 
the  above  case  only  proves  that  the  artery  is 
not  obliterated  in  about  six  hours,  and  we  are 
left  in  the   dark   respecting   the   grand  ques- 
tion, namely,  wliether   the   vessel  would  have 
become  obliterated  by  the  effusion  of  coagulating 
lymph  and  the  adhesive  inflammation,  notwith- 
standing the  return  of  circulation  through  it.  As 
for  the  hemorrhage  which  occurred,  I  think  it 
might  have  been  expected,  considering  the  dis- 
turbance and  irritation  which  the  artery  must 
have  sustained  in  the  proceedings  absolutely  ne- 
cessary for  the  application  of  not  less  than  four 
ligatures,  and  the  removal  of  two  of  them.  Ac- 
cording to  my  ideas,  only  one  ligature  ought  to 
have  been  used,  and  none  of  the  artery  detached. 
We  also  have  no  description  of  the  sort  of  ligatures 
which  were  employed;  an  essential  piece  of  in- 
formation in  forming  a  judgment  of  the  merits  of 
the  preceding  method.    The  application,  removal, 
and  reapplication  of  ligatures  are  not  consistent 
with  the  wise  principles  inculcated  by  the  late  Dr. 
Jones  ;  and  have,  in  more  instances  than  that  re- 
corded by  my  friend  Mr.  Hutchison,  brought  on 
ulceration  of  the  artery,  and  hemorrhage. 

The  limits  of  this  work,  prevent  me  from  ent.ernig 
into  the  particulars  of  the  interesting  experiments, 
undertaken  by  Mr.  Travers,  upon  the  arteries  of 
animals,  for  the  purpose  of  ascertaining  the  earliest 
period  when  a  ligature  might  be  removed  from 
an  artery,  without  any  risk  of  the  vessel  not  being 
duly  obliterated.  A  full  detail  of  them  may  be 
seen  in  another  work  (See  Med.  Chir.  Trans. 
vol.  iv.  and  vi.)  ;  and  others,  in  relation  to  the  same 
question,  may  likewise  be  perused  in  Scarpa's 
appendix  to  his  great  work  on  aneurism.  {Afa- 
moria  sulla  Lcgatmxi  delle  principali  Arleric  degli 
Arti,  <5'c.  fol.  Puvia,  1817.)  The  cases  above 
related,  and  other  considerations,  long  ago  satisfied 
me,  that,  flattering  as  the  suggestion  of  Dr.  .lones 
was,  the  plan  of  removing  the  ligiiture,  previously 
to  its  natural  separation,  would  never  answer  in 
the  operation  for  the  cure  of  aneurism,  unless  either 
an  obliteration  of  the  arterial  tube  would  follow 
with  reasonable  certainty  the  taking  away  of  the 
ligature  directly  after  it  had  been  applied  and  it 
had  divided  the  inner  coats  of  the  vessel ;  or,  at  all 


events,  unless  tlie  ligature  could  be  withdrawn  at 
a  determinate  period,  when  either  the  same  oblite- 
ration would  surely  ensue,  or  be  already  complete  ; 
and  all  this,  with  such  regularity  and  infallibility 
in  every  case,  that  the  surgeon  would  have  no 
chance  of  being  called  upon  to  apply  another  liga- 
ture, do  a  second  operation,  or  disturb  the  artery 
in  any  kind  of  way  whatsoever. 

At  length,  in  the  prosecution  of  this  inquiry,  in 
which  Mr.  Travers  evinced  a  full  determination  to 
be  guided  by  no  motive  but  the  love  of  truth,  he 
tried  the  temporary  application  of  the  ligature  in  a 
case  of  brachial  aneurism,  whicli  was  operated 
upon  Feb.  14,  1817.  The  artery  was  tied  an  inch 
and  a  half  above  the  bend  of  the  elbow  with  a 
noose  ligature.  The  pulsation  in  the  radial  artery 
immediately  ceased.  On  the  16th,  at  four  o'clock 
in  the  afternoon,  the  ligature  was  removed  with 
little  difficulty,  after  having  remained  on  the  artery 
fifty  liours.  No  pulsation  ensued  in  the  vessel 
below  the  point,  where  the  ligature  had  beea 
applied,  and  the  case  was  completely  successful. 

On  the  28th  November,  1817,  in  a  case  of 
popliteal  aneurism,  Mr.  Travers  tied  the  femoral 
artery  at  one  o'clock.    On  the  29th,  at  four  in 
the  afternoon,  the  ligature  was  removed  without 
difficulty,  after  having  been  on  the  vessel  twenty- 
seven  hours.    At  this  period  no  pulsation  could  be 
felt  in  the  sac ;  but,  at  seven  in  the  evening,  a 
faint  pulsation  was  perceptible.    On  the  30th,  the 
pulsation,  though  very  distinct,  was  less  strong 
than  before  the  operation.    On  the  2nd,  3rd,  and 
6th  of  December,  the  pulsation  is  described  as 
still  continuing.    On  the  latter  day,  pressure  was 
applied,  by  means  of  a  roller,  from  below  the  knee 
to  the  groin,  and  was  continued  for  a  month, 
during  which  time  the  pulsation  in  the  sac  evidently 
became  more  feeble.    On  the  10th  of  January, 
the  tumor  became  tense,  and  severely  painful,  and 
no  pulsation  in  it  coidd  be  distinguished.  The 
next  day,  the  swelling  was  more  dilTused  and  less 
prominent;  and  on  the  12th,  as  the  disease  un- 
derwent no  amendment,  Mr.  Travers  tied  the 
artery  again,  about  two  inches  above  the  place 
where  the  former  ligature  had  been  applied.  The 
next  day  the  pain  had  diminished.    The  ligature 
was  afterwards  allowed  to  separate  of  itself ;  and 
the  case  went  on  favourably  to  the  cure.  Accord- 
ing to  Mr.  Travers,  the  first  of  these  cases  tends 
to  prove,  that  the  continuance  of  the  liyalnre  vpon 
the  artery  fur  a  period  of  fifty  hours,  as  certainly 
and  completely  answers  the  purpose  of  its  .-qiph- 
cation  as  if  allowed  to  remain  until  thrown  oft^  by 
the  natural  process. 

In  the  second  case,  Mr.  Travers  infers  from  the 
suspension  of  pain,  and  the  diminished  strength  of 
the  pulsation,  for  a  month  after  the  application 
of  the  temporary  ligature,  that  a  degree  of  im- 
pediment to  the  current  of  blood  in  the  artery 
had  been  produced  ;  circumstances  wli.ch  once 
led  him  to  entertain  hopes,  that  th?  cure  of  the 
aneurism  was  gradually  accomplishing.  At  length, 
however,  the  increase  of  the  tumor,  and  the  ag- 
gravation of  pain,  and  inflammatory  symptoms, 
dispelled  such  expectation,  and  il  was  thought  ne- 
cessary to  tie  the  femoral  artery  a  second  time, 
and  adopt  the  common  mode.  . 

There  are  one  or  two  points  abou  this  case 
on  which  the  author  does  not  particularly  dwell 
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thouKh  they  require  consideration,  ere  one 
form  a  correct  judgment  of  the  accuracy  of  one 
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of  his  positions,  "  that  non-pulsation  of  the  sac  is 
a  sign  auspicious,  or  otiicrwise,  simply  as  it  stands 
connected  with  increase  or  diminution  of  bulk, 
and  pain."  {Med.  Chir.  Trans,  vol.  ix.  p.  415.) 
The  first  question  is,  how  are  we  to  account  for 
the  sudden  accession  of  pain,  the  absence  of  pulsa- 
tion, the  increase  of  the  swelling,  and  the  other 
changes  which  happened  on  the  10th  of  Januaiy? 
Judging  from  the  particulars  given,  T  should  sa}', 
that  at  this  period,  the  aneurisnval  sac  gave  waj', 
and  the  disease  changed  from  the  circumscribed 
into  the  diffused  form  ;  an  alteration  which  would 
account  for  the  pulsation  being  entirelj'  lost,  the 
increase  of  pain,  and  the  extension  of  the  swell- 
ing, &c.  Now,  although  the  circumstance  of  the 
sac  giving  way,  or  the  increase  of  pain,  swell- 
ing, &c.  on  the  10  th  of  January,  may  be  taken 
as  an  argument,  that  the  application  of  the  liga- 
ture for  tweidy-seveii  hours,  had  failed  in  pro- 
ducing obstruction  enough  in  the  vessel  to  retard 
the  progress  of  the  disease,  we  ought  to  remem- 
ber, that  at  the  time  when  these  changes  hap- 
pened, a  trial  of  pressure  was  making,  to  which 
one  might  impute  the  change  of  the  aneurism 
from  the  circumscribed  to  the  diffused  form,  with 
quite  as  much  probability,  as  to  the  enlargement 
of  the  sac  by  blood  sent  into  it  through  the  im- 
perfectly obliterated  artery.  However  this  may 
be,  certain  it  is,  that  the  second  operation  was 
done,  when  no  pulsation  existed  in  the  swelling ; 
and,  perhaps,  therefore,  the  case  would  have  been 
doubly  interesting,  had  the  artery  not  been  tied 
a  second  time,  until  circumstances  had  unequi- 
vocally proved,  that  this  cessation  of  pulsation, 
attended  as  it  was  with  an  inflammatory  state  of 
the  tumor,  would  not  ultimately  have  ended  in 
the  cure  of  the  disease. 

Here,  however,  I  may  be  speaking  rather  in 
the  spirit  of  an  experimenter,  whose  curiosity 
has  not  been  fully  satisfied,  than  as  a  surgeon, 
who  should  always  be  governed  by  the  paramount 
consideration  of  extricating  his  patient  from  dan- 
ger;  and  tills  will  appear  the  more  likely,  when 
I  add,  that  my  mind  has  long  been  made  up 
about  the  inexpediency  of  the  temporary  ligature, 
as  an  innovation  in  siu-gery.  The  last  case  in- 
duced Mr.  Travers  to  relinquish  the  temporary 
ligature;  and,  amongst  other  reflections,  which 
inclined  him  to  give  up  the  practice,  he  candidly 
states,  "  that  the  adhesive  union  is  prevented  by 
the  enclosure  of  a  foreign  body  in  the  wonnd, 
long  before  suppuration  has  commenced.  Sup- 
puration is  as  certain  to  take  place,  though  the 
ligature  be  removed  after  a  few  hours,  as  if  it 
were  left  to  be  cast  ofl' ;  and  the  granulating  pro- 
cess is  more  languidly  performed,  after  an  inter- 
ruption, in  its  eaily  stage,  for  the  purpose  of 
removing  the  obstacle  to  union,  than  where  no 
such  interruption  has  been  given,  and  the  ob- 
stacle has  been  mmoved  by  nature's  own  means. 
Hence,  it  follows,  that  the  theory,  which,  in  re- 
moving the  ligature  within  a  given  time,  proposed 
the  double  advantage  of  a  quicker,  as  well  as  a 
surer  process,  fails  in  both  points,  when  brought  to 
the  test  of  practice  upon  the  human  subject." 
(See  Med.  Cliir.  Trans,  vol.  ix.  p.  410',  417.) 

Wc  have  seen,  that  when  a  temporary  liga- 
ture, which  had  been  applied  to  the  brachial 
artery  Ji//i/  hours,  was  withdrawn  by  Mr.  'J'ra- 
viTs,  pulsation  in  the  aneurismai  tumor  at  the 
bend  of  the  elbow  did  not  return,  and  the  disease 


was  cured ;  but  that,  in  another  instance,  where 
the  ligature  had  been  allowed  to  remain  on  the 
femoral  artery  only  twenty-seven  hours,  a  feeble 
pulsation  was  renewed  a  few  hours  afterwards  in 
a  popliteal  aneurism,  and  as  the  swelling  became 
painful  and  more  diH'used,  some  weeks  after  this 
experiment,  though  no  pulsation  could  then  be  per- 
ceived, the  femoral  artery  was  tied  a  second  time, 
and  the  ligature  left  to  separate  in  the  usual  manner. 

But,  from  a  case  more  recently  published,  it 
would  seem,  that  the  employment  of  a  temporary 
ligature  for  only  twenty-four  hours  on  the  fe- 
moral artery,  niay^  obliterate  the  vessel,  and  ac- 
complish tlie  cure  of  a  popliteal  aneurism.  The 
patient  was  a  sea-faring  man,  aged  tliirty-two ; 
and  the  operator,  Mr.  Roberts  of  Carnarvon  ; 
Mr.  Evans  and  Mr.  Carrey,  other  surgeons  of 
that  town,  being  present  at  the  application,  and 
also  at  the  removal  of  the  ligature.  No  pulsation 
recurred  in  the  tumor;  the  edges  of  the  wound 
were  brought  together  with  adhesive  plaster  ;  and 
in  eleven  days  the  part  was  quite  healed.  {Med. 
Chir.  Trans,  vol.  xi.  p.  100.)  This  is  the  strong- 
est case,  I  believe,  which  has  been  adduced  in 
support  of  the  use  of  the  temporary  ligature, 
whether  we  consider  the  short  time  fgr  which  it  was 
applied,  the  permanent  cessation  of  all  pulsation, 
the  quickness  with  which  the  wound  healed,  or 
the  complete  recovery  of  the  use  of  the  limb; 
for  when  the  patient  was  met  six  months  after  the 
operation,  "  he  could  go  to  the  mast-head  with  as 
great  facility  as  at  any  period  of  his  life."  This 
fact  proves,  also,  that  there  is  a  degree  of  irregu- 
larity in  the  period  when  the  temporary  ligature 
may  be  removed,  without  the  pulsation  in  the 
tumor  below  the  constricted  part  ever  returning. 
Whether  the  variety  is  to  be  referred  to  temper- 
ament, the  kind  of  ligature  used,  its  greater  tight- 
ness in  one  case  than  another,  or  other  circum- 
stances, is  not  at  present  determined. 

The  greatest  advocate,  which  this  practice  has 
gamed,  is  Scarpa,  whose  sentiments,  however 
about  the  most  advantageous  form  of  ligatures) 
and  mode  of  applying  them  in  cases  of  aneurism, 
are  at  variance  with  what  is  inculcated  by  the 
best  and  most  experienced  surgeons  in  this  coun- 
try. Instead  of  using  a  fine  ligature,  composed  of 
a  single  piece  of  thread,  twine,  or  silk,  he  employs 
a  cord  consisting  of  from  four  to  six  threads  ac- 
cording to  the  size  of  the  artery  which  is  to  be 
tied ;  and,  instead  of  aiming  expressly  at  the  di- 
vision of  the  internal  coats  of  the  vessel  with  his 
ligature,  as  the  generality  of  English  surgeons  do 
lor  reasons  explained  in  another  part  of  this' 
work  (see  IlEMoaiiHAOE),  he  prefers  a  largish 
ligature,  and  interposes,  between  the  artery  and 
the  knot,  a  small  cylinder  of  linen  spread  with 
ointment,  with  the  view  of  preventing  the  inner 
coats  of  the  vessel  from  being  divided.  His  rea- 
sons lor  this  practice  may  be  explained  in  a  few 
words:  he  admits,  that  whenever  there  is  a  con- 
currence of  all  the  circumstances,  capable  of  in- 
dncing,  ,„  the  tied  artery,  the  proper  degree  of 
adhesive  iiiflamniatioii,  above  and  below  the  place 
where  a  single  circular  ligature  has  been  api'lied 
this  method  IS  adequate  to  produce  a  speedy  and 
steady  closure  of  the  arterial' tube.  13ut,  says  he 
It  sometimes  happens,  at  least  in  man,  that  the' 


pressure  made  by  the  circular  ligature  produces 
the  ulcerative  process  more  ([uickly  in  the  artery 
than  the  adhesive  inllammatioii.    In  fact,  the  cirl 
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cular  ligature  ulcerates  tbe  artery  in  general  about 
the  third  day  after  the  operation ;  and  tlie  adhe- 
sive inflammation  does  not  always  complete  its 
course  in  this  period  of  time.    During  this  delay 
of  the  adhesive  inflammation,  the  ulcerative  pro- 
cess, occasioned  by  the  pressure  of  the  ligature, 
attacl\S  more  quickly  even  than  surgeons  generally 
suppose,  the  external  cellular  sheatli  of  the  artery, 
and  penetrates  into  the  cavity  of  the  yet  pervious 
vessel ;  and  this,  of  course,  with  increased  quick- 
ness, when  the  inner  coats  of  the  artery  are 
already  divided  by  the  ligature.     The  dangers 
of  non-adhesion  and  too  rapid  lUceration  of  the 
artery,  Scarpa  thinks,  are  placed  at  the  greatest 
distance  by  preserving  undivided  all  the  three 
coats  of  the  vessel  under  the  pressure  of  the 
ligature ;  and  hence  his  partiality  to  larger  liga- 
tures than  are  now  used  by  the  best  surgeons 
in  England,  and  to  the  interposition  of  a  cylinder 
of  linen  between  the  knot  and  the  vessel,  as 
recommended   by  Pare,  Heister,  and  Platner. 
If,  however,  he  has  had  reason  to  suspect  that 
a  simple  circular  ligature  has  frequently  failed 
in  England,  because  other  innovations  have  been 
occasionally  substituted  for  it,  and  because  ive 
sJiould  not  have  sought  for  a  letter,  if  u-e  had 
already  had  the  best,  how  much  more  vulnerable 
is  his  own  practice  on  a  similar  principle ;  since, 
generally  speaking,  it  has  not  retained  half  so 
many  approvers  as  they  who  still  express  their 
preference  to  other  methods,  and  more  especially 
to  the  use  of  a  single  ligature,  uncomplicated  with 
other  extraneous  substances  !    Is  it  probable,  he 
asks,  that  the  single  circular  ligature,  which  was 
formerly  used  with  doubtful  success  by  the  greatest 
surgeons,  should  now  have  become,  as  is  pre- 
tended, the  most  certain  means  of  preventing  se- 
condary hemorrhage  ?  "  It  is  now  wished  (says  he) 
to  ascribe  the  failures  of  Mr.  Hunter,  and  of  many 
other  operators,  not  to  the  circular  ligature,  but 
to  the  improper  treatment  of  the  wound  in  ge- 
neral, and  in  particular  to  the  introduction  into  it 
of  lint,  and,  more  especially,  to  the  irritation  oc- 
casioned by  the  ligature  of  reserve."    On  the  con- 
trary, it  is  argued  by  Scarpa,  that,  though  Mr. 
Hunter,  after  his  first  trial,  simplified  the  local 
treatment,  though  all  skilful  surgeons  merely  co- 
vered the  wound  with  a  pledget  of  soft  ointment, 
and  most  of  them  omitted  the  reserve-ligature, 
yet,  notwithstanding  these  reforms,  secondary  he- 
morrhage, after  the  use  of  a  simple  circular  liga- 
ture, was  not  rendered  less  frequent.  {On  Aneurism 
p.  23,  ed.  2.)    With  respect  to  the  latter  general 
assertion,  its  incorrectness  may  be  learned  by  re- 
ference to  the  details  of  Mr.  Plunter's  own  ope- 
rations, and  by  going  into  the  principal  hospitals 
of  this  metropolis,  where  the  use  of  a  simple  cir- 
cular ligature  for  the  cure  of  aneurisms  rarely 
fails,  so  far  as  secondary  hemorrhage  is  concerned. 
Why  then  did  the  operation  more  frequently  fail 
here  in  former  times  ?    The  answer  is  plain  :  the 
kind  of  ligature  now  employed  in  England  can- 
not  be   compared  to  what  was   used  in  Mr. 
Hunter's  time,  or  even  to  what  was  here  in  fashion 
forty  years  ago.    And,  besides  the  universal  re- 
jection of  ligatures  of  reserve,  practitioners  now 
have  a  more  thorough  comprehension  of  what 
ought  to  be  avoided  in  the  operation,  have  a  just 
fear  of  separating  and  disturbing  tiie  artery  too 
much,  know  how  to  appreciate  the  advantage  of 
closing  the  wound,  and  attach  due  importance  to 


the  choice  of  smaller  or  more  eligible  ligatures. 
(See  Heimoiirhage  and  Ligature.)  When, 
therefore,  Scarpa  supposed,  that  in  England  the 
practice  with  the  circular  ligature  in  the  treatment 
of  aneurism  is  materially  the  same  now  as  here- 
tofore, and  that  secondary  hemorrhage  is  as  fre- 
quent, he  did  not  avail  himself  of  .all  the  informa- 
tion on  the  subject  which  he  might  have  acquired 
from  Mr.  Wishart,  the  able  translator  of  his 
writings  on  aneiirism,  or  from  an  attentive  perusal 
of  Mr.  Hodgson's  valuable  treatise. 

In  an  equality  of  circumstances,  conducive  to 
the  success  of  the  Hunterian  operation,  Scarpa 
thinks  that  the  fact  is  not  proved,  as  it  is  presumed 
to  be,  that  the  rupture  of  the  internal  and  middle 
coats  of  the  artery  does  excite  the  adhesive  inflam- 
mation and  union  of  the  artery  more  effectually, 
than  is  done  by  the  simple  compression  and  close 
contact  of  its  two  opposite  internal  parietes  in  a 
sound  and  uninjured  state.  This  remark  is  partly 
true,  and  partly  incorrect,  at  the  same  time  that  it 
involves  a  question,  which  must  be  deferred  till  we 
come  to  the  article  Hemorrhage.  The  truth  in 
the  observation  is,  that  an  artery  may  generallj"-  be 
rendered  impervious  with  tolerable  certainty,  by 
compressing  its  opposite  parietes  steadily  and 
firmly  together  for  a  certain  time,  without  dividing 
its  inner  coats  :  the  inaccuracy  of  it  depends  upon 
tlie  fact,  that  surgeons  have  no  instrument,  nor 
contrivance  (not  excepting  even  the  ligature  of 
four  or  six  threads,  with  the  interposition  of  the 
cylinder  of  linen  spread  with  ointment),  which  can 
retain  the  opposed  undivided  surfaces  of  the  inner 
coats  of  the  vessels  closely  together  in  the  manner 
commended  by  Scarpa,  and  for  the  due  time,  with- 
out the  objection  of  denuding  more  of  the  artery 
than  need  be  done  in  the  application  of  a  small 
ligature  ;  or  without  the  serious  inconvenience  and 
risk  necessarily  attending  the  introduction  of  a 
larger  quantity  of  extraneous  matter  into  the  wound 
than  is  desirable,  with  the  view  of  averting  all 
chance  of  the  ulceration  of  the  artery  reaching  be- 
yond prudent  limits.  And,  when  metallic  instru- 
ments are  used  for  the  same  purpose,  objections 
not  less  real  are  incurred,  as  will  be  hereafter 
more  particularly  explained. 

Scarpa  considers  that  his  mode  of  ligature  ought 
to  be  preferred,  as  combining  the  triple  advantage 
of  preserving  entire  all  the  three  coats  of  the 
artery  ;  of  exciting  quickly,  and  in  a  proper  de- 
gree, the  adhesive  inflammation  in  them  ;  and  of 
retarding,  as  much  as  possible,  the  ulcerative  pro- 
cess of  the  arterial  tube. 

Partly  impressed,  however,  with  tlie  truth  of  the 
tenets  laid  down  by  Dr.  Jones  (see  Hemor-  ' 
rhage),  Scarpa  enjoins  attention  to  the  following 
rules  : — 1 .  Not  to  insulate  and  detach  the  artery  any 
further  than  is  necessary  for  allotinng  a  ligature  to 
be  passed  around  it.  2.  Not  to  let  the  cylinder  of 
linen  exceed  a  line  in  length,  or  a  little  more  above 
and  below  the  breadth  of  the  tape,  which  is  about 
a  line  for  the  large  arteries  of  the  extremities. 
3.  That  the  ligature  be  not  too  tight.  4.  And  thai 
it  bo  never  apjilied  immediately  below  the  origin  of 
a  large  lateral  branch.  (See  Hcarjm,  On  Aneurism, 
p.  44,  ed.  2.) 

Some  further  consideration  of  Scarpa  s  mode  ot 
applving  the  ligature  will  be  introduced  in  the 
article  Hbmorr/iage  ;  and  I  now  proceed  to 
notice  his  sentiments  concerning  the  advantage 
which  may  be  derived  from  removing  the  ligature 
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in  cases  of  aneurism,  as  soon  as  the  tube  of  the 
vessel  has  been  obliterated  by  the  adhesive  inflam- 
mation. From  the  facts  recorded  by  Scarpa,  it  is 
inferred,  that,  with  the  kind  of  ligature  and  the 
cylinder  of  linen  used  in  his  practice,  the  closure 
of  the  artery  by  the  adhesive  inflammation  and  the 
two  internal  coagnla  arc  sufficiently  far  advanced  on 
the  third  or  fourth  day  after  the  operation,  to  resist 
the  impulse  of  the  blood  ;  and  hence  (says  he) 
there  is  no  rational  motive  for  waiting  beyond  this 
time  for  the  spontaneous  separation  of  the  ligature, 
or  for  allowing  it,  by  its  further  presence,  to  ulce- 
rate, and  even  open  the  artery  at  the  principal 
point  of  adhesion.  He  then  comments  on  the  ad- 
vantages to  the  wound,  derived  from  the  removal 
of  all  extraneous  matter  from  it  on  the  third  or 
fourth  da}-.  With  respect  to  the  general  opinion 
of  such  removal,  however,  he  makes  one  excep- 
tion, viz.  the  case  of  great  and  evident  debility 
from  sickly  constitution,  or  very  advanced  age,  as 
it  is  observed  that,  in  such  patients  the  reunion  of 
a  simple  wound  is  frequently  protracted  to  the 
sixth  day.  In  cases  of  this  description,  Scarpa 
recommends  delaying  the  removal  of  tlie  ligature 
to  the  completion  of  the  fifth,  or  sitvth  day,  but 
under  the  express  condition,  that  the  ligature  has 
been  applied  with  the  interposition  of  a  cylinder 
of  linen  ;  as  it  is  proved  that  a  common  circular 
ligature  causes  ulceration  of  the  artery  before  the 
third  day,  and  it  is  not  till  the  sixth  day  that  the 
external  coat  of  the  vessel  begins  to  ulcerate,  when 
the  other  modification  of  the  ligature  is  adopted. 
(P.  50.) 

Scarpa  supports  the  preceding  advice  by  four 
cases,  in  which  his  kind  of  ligature  was  applied, 
and  withdrawn  at  the  end  of  the  third,  or  fourth 
day,  and  the  arterial  tube  obliterated.  However, 
I  do  not  think  that,  in  England,  these  cases,  when 
minutely  and  attentively  considered,  will  be  re- 
garded as  inducements  to  persevere  in  the  use  of 
temporary  ligatures.  In  every  instance  the  wound 
is  described  as  suppurating,  and  sometimes  plen- 
tifully. In  one,  the  foot  mortified,  and  amputa- 
tion became  necessary.  In  another,  the  very  day 
after  the  disturbance  of  removing  the  ligature,  the 
thigh  was  attacked  with  erysipelas,  and,  on  the 
eighth  day  the  wound  is  represented  as  hemg  foul, 
and  the  erysipelas  not  yet  cured.  It  is  but  fair 
to  add,  that  M.  Roux  seems  to  have  operated  on 
Scarpa's  plan,  with  results  much  more  encourag- 
ing ;  for  he  is  stated  to  have  taken  up  the  principal 
arteries  of  the  neck  and  limbs  in  this  way  nearly 
fifty  times,  and  lost  but  five  or  six  of  the  patients 
from  hemorrhage  or  sphacelus.  (See  Lisfranc, 
De  fOblileration  des  Artercs,  p.  71.) 

Independently  of  the  uncertainty  of  the  period, 
when  tlio  arterial  tube  is  closed  by  the  adiicsive 
inflammation  in  varioin  patients,  it  appears  to  me 
that  the  disturbance  of  the  vessel  and  wound,  by 
the  steps  necessary  for  the  loosening  and  removal 
of  the  ligature,  will  ever  form  an  insuperable  ob- 
jection to  the  practice.  Scarpa  appears  to  have 
some  apprehension  of  this  kind  himself;  for  he 
remarks:  "In  the  act  of  removing  the  ligattn-e, 
there  can  be  no  doubt  it  is  of  great  cotisequonce 
tliat  the  artery  be  not  rudely  handli'd,  or  stretched. 
And,  iudeeii,  if,  on  untying  the  running  knot,  the 
siihjncent  knot  could  be  with  the  same  facility 
untied,  wo  could  not  wish  for  a  bettor  mode  of 
performing  this  part  of  the  operation,  liut,  the 
knot,  although  a  simple  one,  is  not  so  readily  un- 


tied as  the  running  knot,  on  account  of  the  mois- 
ture with  which  the  threads  forming  the  ligature 
are  soaked,  or  because  the  ligature  has  been  pre- 
viously waxed."  (P.  64,  ed.  2.)  In  fact,  liis 
apprehensions  then  lead  him  to  suggest  the  scheme 
of  placing,  previously  to  making  the  knot,  a  thread 
longitudinally,  on  each  side  of  the  cylinder  ;  and, 
at  the  time  of  removing  the  ligature,  the  threads  are 
to  be  drawn  in  opposite  directions,  in  order  to  undo 
the  knot,  without  displacing  or  stretching  the  artery. 
This  reminds  rae  of  the  ingenious  contrivance  of 
Mr.  John  Barker,  of  Ipswich,^  whereby  the  ligature, 
at  any  period  judged  advisable,  is  removed  without 
any  disturbance  of  the  wound  :  it  is  rendered  per- 
fectly intelligible  by  the  annexed  diagram. 

Instead  of  one  small 
ligature,  which  is  all 
that  an  English  surgeon 
leaves  in  the  wound, 
Scarpa  recommends  his 
ligature  of  lour  or  six 
threads,  a  roll  of  linen, 
and  two  other  threads  ; 
a  quantity  of  extraneous 
substances,  which  can- 
not fail  to  be  a  source 
of  serious  irritation  and 
mischief.  I  shall  there- 
fore take  leave  of  the 
proposal  of  removing  the 
ligature  on  the  third  or 
fourth  day,  or  any  other 
particular  day,  with  ex- 
pressing my  belief,  that, 
if  there  were  only  the 

following    objection  to   

the  plan  it  would  never  be  adopted  in  this  country  ; 
namely,  all  the  advocates  for  this  practice,  except- 
ing Mr.  John  Barker,  whose  plan  has  considerable 
merit,  renounce  the  infinite  advantage  of  bringing 
the  edges  of  the  wound  together  directly  after  the 
operation.  Had  the  suggestion  of  Dr.  Jones  proved 
invariably  correct,  and  the  ligature  admitted  of 
being  withdrawn  immediately  after  the  inner  coats 
of  the  vessel  had  been  divided  by  it,  the  case 
would  have  been  very  different,  as  there  would 
then  have  been  no  foreign  body  at  all  loft  in  the 
wound  ;  the  parts  might  have  been  immediately 
brought  together  with  the  greatest  chance  of  union 
liy  the  first  intention,  and  no  subsequent  disturb- 
ance either  of  the  artery,  or  of  the  wound,  would 
have  been  incurred.    At  the  same  time,  I  admit 
that  if  the  removal  of  the  ligature  at  the  end  of  a 
given  time  should  ever  prove  the  best  practice 
then  Mr.  Barker's  ingenious  contrivance  for  nn- 
doing  and  extracting  the  ligature  without  any  irri- 
tation of  the  parts  or  keeping  the  wound  open  for 
he  purpose,  may  become  a  proposal  ef  groat  prac- 
t.cal  impnrtance.    At  present,  I  am  decidedly  of 
"pm.on,  hat  u  is  best  to  leave  the  ligature  ti  1  it 
lecomes  loosened,  which  usually  happens  between 
he  tenth  and  twentieth  days  after  the  operation 
(See  Lis/ranc,  Dc  CObliltraiinn  dcs  ArtirL  p  G3  ) 

Hie  next  practice  which  I  shall  notice,  is  that  of 
applying  two  ligatures  to  tiic  artery,  and  cuttingit 
hrotigh  ,11  the  interspace.  This  suggestion  niay 
i>e  said  to  bo  as  ancient  as  the  time  of  Celsus,  who 
■■idvised  tiio  method  to  be  followed  in  the  trcat- 
iiicnt  of  a  wounded  artery,  {Dn  Mcdicind,  lib.'  v, 
c.  -0,  S  21.)  The  fact  is  curious,  tliougli  I  ineu- 
lion  It  without  the  least  intention  of  detracting 
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from  the  great  merits  of  several  modern  surgeons, 
that  the  Greeks  were  acquainted  with  the  practice 
of  tying  the  artery  with  two  ligatures,  and  divid- 
ing it  between  them,  high  above  the  tumor,  as 
Avill  appear  by  a  reference  to  jElius.  (4  Serm.  tetr. 
4,  cap.  X.)  In  the  same  ancient  work,  we  are  di- 
rected to  open  the  aneurismal  tumor  at  the  bend 
of  the  elbow,  and  when  the  blood  has  been  evacu- 
ated, to  tie  the  artery  twice,  and  divide  it. 

This  method  of  applying  two  ligatures  to  the 
artery,  and  dividing  the  vessel  between  them,  a 
method  spoken  of  by  .ZEtius,  was  revived  in  France 
about  eighty  years  ago  by  Tenon,  who,  as  well  as 
some  later  surgeons,  was  totally  unacquainted  with 
its  antiquity.  (See  Fellelan,  CUnique  Cldr.  t.  ], 
p.  192.)  At  one  time  it  had  also  modern  advo- 
cates in  Abernethy  and  Maunoir,  each  of  whom 
supposed  the  plan  an  invention  of  his  own.  (See 
Surgical  and  Phjsiol.  Essays,  part  iii.  8vo.  Lond. 
1797;  BXiA.  Memoircs  Physiologiques  et  Pratiques 
sur  VAneurisme,  <^c.  8vo.  Geneve,  1802.)  Some 
of  its  advocates  suspected  that  too  rapid  an  ulcer- 
ation of  the  artery  and  secondary  hemorrhage, 
arose  from  the  traction  exercised  in  opposite  direc- 
tions by  the  upper  and  lower  portion  of  the  vessel; 
and  they  conceived  that  each  end  of  the  divided 
artery  formed  a  circular  prominence  beyond  the 
ligature,  calculated  to  hinder  it  from  slipping. 
Hence,  according  to  their  view,  the  less  frequency 
of  secondary  hemorrhage  after  amputations,  than 
after  operations  for  aneurism. 

When  an  artery  is  laid  bare,  and  detached  from 
its  natural  connections,  and  the  middle  of  such  de- 
tached portion  tied  with  a  single  ligature,  as  was 
John  Hunter's  practice,  Abernethy  conceived  that 
the  vessel,  so  circumstanced,  would  necessarily  in- 
flame, and  be  likely  to  ulcerate.  The  occurrence 
of  bleeding  from  this  cause  at  first  led  to  a  practice, 
which  this  gentleman  justly  censures,  viz.  applying 
a  second  ligature  above  the  first,  and  leaving  it 
loose,  but  ready  to  be  tightened  in  case  of  hemor- 
rhage. As  the  second  ligature,  however,  inust 
keep  a  certain  portion  of  the  artery  separated  from 
the  surrounding  parts,  and  must,  as  an  extraneous 
substance,  irritate  the  inflamed  vessel,  it  must 
make  its  ulceration  still  more  apt  to  follow.  The 
great  object,  therefore,  which  Abernethy  insisted 
upon,  was  that  of  apply  ing  the  ligature  close  to  that 
part  of  the  artery  which  lies  amongst  its  natural 
connections  :  a  just  principle,  the  truth  and  utility 
of  which  still  remain  incontrovertible,  though 
there  may  be  a  better  way  of  accomplishing  what 
Abernethy  intended,  than  the  measures  which  he 
was  led  to  recommend. 

The  peculiarity  in  Abernethy's  first  operation 
consisted  in  applying  twoligatures  round  the  artery, 
close  to  wliere  it  was  surrounded  with  its  natural 
connections.  For  this  purpose  he  passed  tvvo 
ligatures  of  middling  size  beneath  the  femoral 
artery  ;  and  having  drawn  one  upwards,  the  other 
downwards,  as  far  as  the  vessel  was  detached, 
both  the  ligatures  were  firmly  tied.  The  event  of 
this  case  was  successful.  An  uneasy  sensation  of 
tightness,  however,  extending  from  the  wound 
down  to  the  knee,  and  continuing  for  many  days 
after  the  operation,  made  Abernethy  detwniinc,  in 
any  future  case,  to  divide  the  artery  between  the 
two  ligatures,  so  as  to  leave  it  quite  lax. 

Abernethy  next  relates  the  particulars  of  a  pop- 
liteal aneurism,  for  wliich  Sir  Charles  Blicke  ope- 
rated and  divided  the  artery  between  the  ligatures. 


The  man  did  not  experience  the  above  kind  of 
uneasiness  ;  and  no  hemorrhage  ensued  when  the 
ligatures  came  away,  although  there  was  reason  to 
think  that  the  whole  arterial  system  had  a  ten- 
dency to  aneurism,  as  there  was  also  another  tu- 
mor of  this  kind  in  the  opposite  thigh. 

The  reasoning  which  induced  Abernethy  to  re- 
vive this  ancient  practice  was  ingenious  ;  for,  when 
the  artery  was  tied  with  two  ligatures,  and  divided, 
in  the  foregoing  manner,  it  was  argued  that  it 
would  be  quite  lax,  possess  its  natural  attachments, 
and  be  as  nearly  as  possible  in  the  same  circum- 
stances as  a  tied  artery  upon  the  face  of  a  stump. 
Strictly  speaking,  however,  as  Mr.  Hodgson  first 
pointed  out,  an  artery  tied  in  two  places,  and 
divided  in  the  interspace,  cannot  be  regarded  as 
placed  exactly  in  tlie  same  condition  as  an  artery 
tied  in  amputation.  In  the  latter  case  the  retrac- 
tion of  the  vessel  corresponds  with  that  of  the  sur- 
rounding parts,  which  are  divided  at  the  same 
instant,  and  therefore  its  relative  connections  stand 
as  before  the  operation.  But,  in  the  operation  for 
aneurism,  the  retraction  of  the  artery  takes  place 
without  being  attended  with  a  corresponding  re- 
traction of  its  connections.  How  far  the  retrac- 
tion of  tiie  artery  is  beneficial,  or  injurious, 
is  by  no  means  evident  ;  and  the  advantages 
arising  from  it,  may,  in  most  situations,  be  obtained 
without  dividing  the  vessel,  by  placing  the  hmb 
in  a  bent  position.  One  important  object,  how- 
ever, is  gained  by  the  division  of  the  artery  ; 
namely,  that  it  is  generally  in  that  case  tied  close 
to  its  connections,  audit  is  very  evident  how  liable 
the  application  of  the  ligature  in  the  middle  of  a 
denuded  extensive  portion  of  the  vessel  must  be  to 
produce  ulceration  or  sloughing  of  its  coats.  The 
same  object,  however,  will  be  gained  by  tying  the 
imdivided  artery  close  to  its  connections  at  the  end 
nearest  to  the  heart ;  and  the  existence:  of  a  single 
ligature  at  the  bottom  of  the  wound  will  be  less 
liable  to  give  rise  to  suppuration  and  the  formation 
of  sinuses,  than  the  employment  of  two.  When 
an  artery  is  divided,  the  portions  situated  beyond 
the  ligatures  must  slough,  and  prove  an  addiiional 
cause  of  suppuration  in  the  wound.  Experience 
has  amply  proved  the  safety  of  employing  a  single 
ligature,  and  it  is  at  present  used  by  many  of 
the  most  experienced  operators  in  this  countrj-. 
(See  IJudgson,  On  the  Diseases  of  Arteries,  ^c. 
p.221,  &c.) 

According  to  Scarpa,  numerous  examples  ot 
the  failure  of  the  plan  of  applying  two  ligatures, 
and  cutting  through  the  artery  in  the  interspace, 
are  already  generally  known.  He  speaks  of  one 
failure  which  occurred  to  Abernethy  himself. 
But  I  entertain  doubts  how  far  any  inference 
against  the  method  can  be  drawn  from  Monteg- 
gia's  instance,  in  which  a  ligature  of  reserve  was 
used.  Nor  can  I  understand  how  a  circumstance, 
which  Scarpa  strongly  insists  upon,  can  be  well 
founded  ;  I  mean,  the  danger  of  tiie  ligature  being 
forced  off  the  mouth  of  the  artery  by  tiie  impulse 
of  the  blood.  Any  ri^k  of  this  kind  cannot  exist 
if  the  ligature  be  duly  applied,  as  Dr.  Jones  has 
particularly  explained  ;  and,  at  all  events,  how 
can  it  bo  greater  here  than  after  amputation,  where 
it  is  not  usually  miide  a  subject  of  complaint. = 
Indeed,  tlie  several  examples  of  secondary  hemor- 
rhage, after  this  method,  quoted  by  Scarpa  from 
tlie  practice  of  Monteggia,  Morigi,  and  Assalmi, 
may  bo  more  rationally  imputed  either  to  reserve- 
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ligatures  having  been  also  used,  or  the  common 
tear  in  Italy  of  applying  the  ligatures  tightly  ; 
in  which  event  one  can  readily  suppose  that 
the  ligature  might  really  slip,  or,  by  remaining 
a  long  time  on  the  vessel,  give  rise  to  dangerous 
ulceration.  Thus,  Morigi  speaks  of  one  case,  in 
which  the  bleeding  occurred  on  the  nineteenth  day. 
(Scarpa,  On  Aneurism,  p.  14,  ed.  2.)  On  the 
whole  I  am  disposed  to  believe  that  when  this 
method  has  been  executed  precisely  according  to 
Abernethy's  directions,  it  has  not  often  failed  ;  and 
I  am  acquainted  with  only  one  case  in  London,  in 
which  it  was  followed  by  secondary  hemorrhage. 
However,  in  the  year  1807,  Mr.  Norman,  of  Bath, 
tied  the  femoral  ai-tery  with  two  ligatures,  and 
divided  the  vessel  between  them  ;  the  upper  liga- 
ture came  away  on  the  sixteenth  day  after  the 
operation  ;  the  lower  one  on  the  fifteenth  ;  and 
the  following  day  a  profuse  hemorrhage  came  on, 
the  patient  losing  a  pound  of  blood.  Pressure 
with  a  compress  and  wet  bandage  was  continued 
for  some  time,  and  the  wound  healed.  (See  Med. 
Chir.  Trans,  vol.  x.  p.  123.)  This  is  the  only 
case  of  secondary  hemorrhage,  which  Mr.  Norman 
Las  met  with  after  operating  for  aneurisms. 

Scarpa  very  properly  remarks,  that  the  applica- 
tion of  two  ligatures,  and  dividing  the  artery  in 
tlie  interspace,  can  never  be  an  eligible  mode, 
where  the  smallness  of  the  space,  the  depth  of  the 
artery,  and  the  importance  of  the  surrounding 
parts  do  not  permit  the  vessel  to  be  separated  and 
insulated  to  such  an  e.xtent  as  is  required  for 
dividing  it,  with  a  probability  of  the  division  of 
it  being  sufficiently  distant  from  the  two  ligatures. 
Such,  for  e.Yaniple,  are  the  cases  of  ligature  of  the 
carotid  in  the  vicinity  of  the  sternum  ;  of  the  iliac 
above  Ponpart's  ligament  ;  of  the  internal  iliac, 
a  little  below  its  origin  from  the  common  iliac  ;  of 
the  axillai-y  artery  between  the  point  of  the  coracoid 
process  and  the  acromial  portion  of  the  clavicle ; 
or  of  the  subclavian  in  its  passage  between  the 
scaleni  muscles.     Scarpa  then  comments  on  tlie 
difficulty,  and  even  inipossibilitj-,  of  taking  up  the 
end  of  the  truncated  artery  again  in  many  situ- 
ations, were  hemorrhage  to  ensue  ;  and  he  joins  Mr. 
Hodgson  in  thinking  the  advantages  of  the  method, 
even  where  it  is  practicable,  by  no  means  demon- 
strated. Nay,  he  goes  further  ;  for  he  agrees  with 
Heister,  Callisen,  and  Richter  in  setting  it  down 
as  worse  than  useless,  on  account  of  the  portion  of 
the  artery  between  the  ligatures  being  converted 
into  a  dead  and  putrid  substance,  which  rests  upon 
the  bottom  of  the  wound,  from  which  it  cannot  be 
removed  until  the  two  ligatures  are  separated. 
Here,  deeply  impressed  with  the  truth  of  principles, 
which,  perhaps  he  has  rather  lost  sight  of  in  speak- 
ing of  his  own  particular  method,  he  comments  on 
the  little  probability  of  the  wound  uniting,  under 
the  disadvantage  of  two  ligatures  hanging  out  of  it, 
and  of  sloiighs  at  its  bottom.    He  argues  correctly, 
that  the  laying  hare,  and  insulating  a  large  portion 
of  artery,  would  often  be  objectionable  on  the 
ground  that  it  could  not  be  done  without  the  sur- 
geon being  obliged  to  apply  the  principal  ligature 
too  near  the  origin  of  a  large  lateral  brancli  ;  as 
would  happen  in  a  case  of  femoral  nncnrisni, 
situated  an  inch  and  a  quarter  below  the  origin  of 
the  profunda.    Tlius,  a  coagulum  could  not  be 
formed,  and  the  artery  would  be  in  danger  of  not 
being  closed.     On  the  contrary,  by  employing 
only  a  single  ligature,  at  an  inch  ai:d  a  ijuarlcr 


below  the  origin  of  the  profunda,  the  operation 
would  be  simple  and  successful.  (Scarpa,  On  Aneu- 
rism, p.  19—21,  ed.  2.) 

The  above  considerations  would  certainly  lead 
me  to  avoid  the  practice  of  detaching  an  "artery 
from  its  surrounding  connections  any  more  than 
is  absolutely  necessary  for  the  conveyance  of  a 
single  ligature  under  it ;  but  I  fully  concur  with 
Sir  Astley  Cooper  in  the  prudence  of  using  two 
ligatures,  and  applying  them  in  the  way  recom- 
mended by  Mr.  Abernethy,  whenever  the  artery 
has  been  extensively  separated  from  its  sheath  in 
the  operation. 

The  frequent  occurrence  of  accidents  after  the 
introduction  of  Mr.  Hunter's  operation  miidit 
have  been  ascribed  to  more  probable  causes  than 
the  condition  of  an  undivided  artery,  upon  which 
the  ligature  was  applied.  The  employment  of 
numerous  ligatures  gradually  tightened,  or  the 
introduction  of  extraneous  bodies  into  the  wound, 
were  alone  sufficient  to  produce  ulceration  of  the 
artery:  and  such  practices  were  adopted  in  most 
of  the  cases  in  which  secondary  hemorrhage  took 
place. 

After  the  reasons  which  have  been  "specified 
ag,ainst  the  plan  of  tying  the  artery  with  two  liga- 
tures, and  dividing  it  in  the  interspace,  it  may  ap- 
pear superfluous  to  notice  a  modification  of  this 
practice,  intended  as  a  security  against  the  slippint^ 
of  the  ligature.  But,  as  the  proposal  has  had  the 
approbation  of  some  men  of  eminence,  the  subject 
may  still  be  worthy  of  notice. 

Sir  Astley  Cooper  published  a  case  of  popliteal 
aneurism,  in  which  the  femoral  artery  had  been  tied 
with  two  ligatures,  as  firmly  as  could  be  done 
without  risk  of  cutting  it  through.    "But  (says 
he)  as  I  was  proceeding  to  dress  the  wound,  I  saw 
a  stream  of  blood  issuing  from  the  artery,  and 
when  the  blood  was  sponged  away,  one  of  the 
ligatures  was  found  detached  from    the  vessel 
Soon  after,  the  other  was  also  forced  off-  and 
thus  the  divided  femoral  artery  was  left  without  a 
ligature,  and  unless  immediate  assistance  had  been 
offered  him,  the  patient  must  have  perished  from 
hemorrhage."  The  same  kind  of  accident  occurred 
in  Mr.  Cline's  practice.    For  the  prevention  of  it 
Sir  Astley  at  first  tried  the  method  of  conveying 
the  ligatures,  by  means  of  two  blunt  needles 
under  the  artery,  an  inch  asunder,  and  close  to  the 
coats  of  the  vessel,  excluding  the  vein  and  nerve 
but  passing  the  threads  through  the  cellular  mem- 
brane surrounding  the  artery.    When  these  were 
tied,  and  the  artery  had  been  divided  between 
them,  the  bgatures  were  prevented  from  slipping 

passed.    Afterwards,  however,  berried  a*dilfeitn"t 


by  the  cellular  membrane  through  which  thev 
passed.  Afterwards,  however,  he  tried  a  dilferent 
mode  of  securing  the  ligature,  suggested  to  him  bv 

middle  of  the  inner  part  of  the 


thigh,  and  the 


femoral  artery  exposed,  the  artery  was  'sepamt^d 
the  veni  and  ne--  -   '   "  ■  ^ 


from  iiie  yeni  and  nerve,  and  all' the  surrounding 
parts  to  the  extent  of  an  inch;  an  eye-probe 
armed  with  a  double  ligature,  having  u  curved 
end,  was  conveyed  under  the 
prone  cut  away.  The  ligature 
the  groin  was  first  tied  ;  tlic  other  was 
separated  an  inch  from  the  first,  and  also  tied 
1  hen  the  needles  were  passed  through  the  coats 
of  the  artery,  close  to  tiio  ligatures  between  them 
and  the  ends  of  each  thread  were  again  tied  over 
knot^  made  in  fastening  the  first  circular  ap. 


needle  at  each 
artery,  and  th 
nearest 


Ih 
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plication  of  the  ligatures.  Thus,  a  harrier  was 
formed,  beyond  which  the  ligature  could  not 
pass."  This  operation  was  successful.  {Med. 
ami  Phys.  Journ.  vol.  viii. )  A  similar  proposal 
appears  to  have  been  mentioned  by  Dionis,  and 
some  subsequent  writers,  especially  by  Richter, 
in  the  13th  chapter  of  hia  Anfangsgrunde  der 
Wundarzneyhunst,  b.  i.  ed.  3,  1799. 

The  preceding  method  is  so  contrary  to  the 
grand  principle  of  always  avoiding  the  detach- 
ment of  the  artery  from  it^  surrounding  connec- 
tions, and  is  so  inconsistent  with  the  wise  maxim 
of  completing  the  operation  with  as  little  disturb- 
ance of  tiie  vessel  as  possible,  that  it  is  not  sur- 
prising that  it  should  have  met  with  only  a  small 
number  of  followers.  In  fact,  it  is  not  only  liable 
to  every  objection  which  can  be  urged  against  the 
double  ligature  and  division  of  the  artery,  as 
formerly  proposed  by  Celsus,  and  a  few  of  the 
moderns,  but  on  account  of  its  greater  tediousness, 
more  extensive  separation  and  destruction  of  the 
vessel,  and  other  reasons,  is  still  less  worthy  of 
imitation. 

Where  ligatures  slip  off  directly  after  theii-  ap- 
plication, I  conclude  that  the  arteries  either  can- 
not have  been  tied  with  sufficient  tightness,  or 
else  that  the  noose  becomes  slack,  from  causes 
which  will  be  understood  by  considering  what  is 
said  on  this  matter  in  the  ai-ticle  Hemorrhage. 
The  inner  coats  of  the  artery,  we  know  from  the 
experiments  of  Dr.  Jones,  ought  to  be  cut  through 
when  the  artery  is  properly  tied,  because  the  cir- 
cumstance is  always  useful  in  promoting  the  effu- 
sion of  lymph  within  the  vessel,  and  the  process  of 
obliteration  by  the  adhesive  inflammation  :  it  may 
also  be  advantageous  in  keeping  the  ligatiu-e  from 
slipping. 

With  respect  to  ligatures  of  reserve,  the  inter- 
position of  agaric,  cork,  and  other  hard  substances 
between  the  knot  and  the  artery,  these  contrivances 
are  now  so  fully  rejected  by  all  good  surgeons,  for 
reasons  which  will  be  quite  intelligible  after  the 
perusal  of  another  part  of  this  work  (see  He- 
morrhage), that  I  shall  not  at  present  detain  the 
reader  with  animadversions  on  their  danger.  As 
for  several  kinds  of  metallic  compressors  intended 
to  be  applied  to  the  exposed  artery,  for  the  pur- 
pose of  rendering  it  impervious,  they  are  inven- 
tions which  have  been  made  and  extolled  by 
some  surgeons  of  high  repute,  whose  names 
would  give  importance  even  to  a  less  meritorious 
proposition. 

Dubois  conceived  that  hemorrhage  might 
sometimes  proceed  from  the  circumstance  of  a 
ligature  making  its  way  too  fast  through  the  ar- 
tery. He  thought  also  that  the  sudden  stop- 
page of  the  current  of  blood  by  a  tight  ligature 
might  bring  on  gangrene  of  the  limb,  particularly 
when  the  aneurism  was  not  of  long  standing,  so 
that  the  collateral  branches  had  not  had  time  to 
enlarge.  Dubois,  therefore,  proposed  a  method 
of  gradually  stopping  the  flow  of  blood  through 
the  artery  ;  and  by  this  ingenious  imitation  of  the 
process  of  nature,  to  promote  the  gradual  dilata- 
tion of  the  collateral  arteries,  and  obviate  all  risk 
of  gangrene  in  the  lower  part  of  the  limb.  Tliis 
gentleman  put  his  plan  in  execution,  and  two  in- 
stances of  success  are  recorded.  The  cases  were 
popliteal  aneurisms.  A  ligature  was  passed  under 
the  artery  in  the  manner  of  Hunter  ;  its  two  ends 
were  then  put  through  an  instrument  called  a 


serre-ncEud,  with  which  the  compression  was  gra- 
dually increased.  It  is  stated  that,  in  one  of 
these  cases,  the  plan  made  the  artery  inflame  and 
become  impervious,  in  the  course  of  the  first 
night,  so  that  on  the  following  day  the  throbbing 
of  the  tumor  had  ceased.  [Ric/wrand,  Nosogr. 
Chir.  t.  iv.  p.  109,  edit.  4.)  Here,  however,  it 
is  to  be  suspected  that  the  pressure  of  the  ap- 
paratus was  greater  than  was  calculated :  and  that 
the  stoppage  of  the  pulsation  was  more  owing 
either  to  this  cause,  or  to  the  coagulation  of  the 
blood,  in  the  sac  and  adjoining  portion  of  the  ar- 
tery, than  to  the  process  of  obliteration,  which 
could  hardly  have  been  so  rapidly  accomplished. 

Assalini's  compressor  is  an  instrument,  calcu- 
lated, as  its  inventor  states,  to  produce  an  oblite- 
ration of  the  trunks  of  arteries,  without  dividing 
or  injuring  their  coats.  It  is  nothing  more  than 
a  small  pair  of  silver  forceps,  the  blades  of  which 
are  broad  and  flat  at  their  extremities,  between 
which  the  artery  is  compressed.  A  spring,  com- 
posed of  a  piece  of  elastic  steel,  is  attached  to  the 
inside  of  one  of  the  handles,  and,  by  pressing 
against  the  opposite  handle,  retains  the  flat  ends 
of  the  blades  in  contact.  This  spring  is  intended 
to  be  very  weak  in  its  operation ;  but,  by  means 
of  a  screw  which  passes  through  the  handles,  the 
pressure  admits  of  being  regulated  and  increased 
at  the  option  of  the  surgeon. 

A  representation  of  Assalini's  compressor  may 
be  seen  in  his  Manuah  di  Chirurgia,  parte  prima, 
p.  113.  In  the  same  book,  or  in  my  friend 
Mr.  Hodgson's  valuable  Treatise  on  the  Diseases 
of  Arteries  and  Veins,  which  every  practical  sur- 
geon ought  to  possess,  a  case  may  be  perused, 
in  which  this  instrument  was  successfully  era- 
ployed  by  Professor  Monteggia,  and  withdrawn 
entirely,  as  early  as  sixty  hours  after  its  applica- 
tion. This  last  distinguished  surgeon  also  used  the 
compressor  in  an  example,  in  which  the  femora\ 
artery  was  wounded,  and  bled  in  an  alarming  de- 
gree. After  forty  hours,  the  pressure  was  lessened  ; 
and,  in  four  hours  more,  as  not  a  drop  of  blood 
issued  from  the  vessel,  and  there  seemed  to  be  no 
good  in  leaving  an  extraneous  body  in  the  wound 
any  longer,  the  instrument  was  taken  out  altoge- 
ther. (See  Assalini's  Manuah  diChinirgia,^.  1 1 0.) 

When  Assalini  was  in  England,  he  acquainted 
Mr,  Hodgson,  that  in  two  cases  of  popliteal  aneu- 
rism, in  which  he  had  himself  employed  this  means 
of  obliterating  the  femoral  artery,  the  instrument 
was  removed  at  the  expiration  of  twenty-four 
hours  ;  no  pulsation  returned  in  the  tumors ;  and 
the  patients  were  speedily  cured. 

With  respect  to  the  particular  merit  of  this 
invention,  it  certainly  possesses  the  recommend- 
ation of  ingenuity:  but  it  operates  much  in  the 
same  manner  as  several  other  mechanical  con- 
trivances of  the  scrre-nmud  of  Dessault,  the  presse- 
arlere  of  Deschamps,  that  of  Mr.  Crampton  (see 
Med.  Chir.  Trans,  vol.  vii.),  the  pincers  of  ;3aron 
Percy,  &c.  If  there  be  a  real  advantage  m  the 
division  of  the  internal  coats  of  an  artery  by  the 
ligature,  as  the  experiments  of  Jones  seem  to 
prove,  and  as  many  of  the  best  surgeons  ni  this 
country  inculcate  (see  Hemorrhage  and  Liga- 
ture), then  the  compressor  cannot  be  an  eligible 
means  of  obliterating  an  artery.  It  may  be  said, 
however,  that  experience  has  proved  its  elhcacj  , 
but,  let  it  be  recollected  that  almost  every  me- 
thod of  operating  upon  aneurisms  has  Bometimes 


i  iiswered.  Fiu-ther  experience  is  requisite  to  de- 
i  imine  whether  Assalini's  compressor  would  suc- 

'  L'(l  as  often  as,  or  more  frequently  than,  the 
scientific  application  of  the  riglit  kind  of  ligatures 
(see  Ligatuke),  which  may  perhaps  seem  slower 
in  their  effect,  only  because  they  are  not  in  ge- 
neral removed  as  early  as  Assalini's  instrument. 
In  fact,  the  experiments  of  Mr.  Travers  have  now 
proved  that  the  ligature  is  the  quickest  in  its  opera- 
tion.  (See  Med.  Cldr.  Trans,  vol.  vi.  p.  C43,  &c.) 

In  1816,  some  ingenious  observations  were  pub- 
lished by  Mr.^Crampton,  on  the  effects  of  the 
ligatnre  and  ofconipression  in  obliterating  arteries. 
The  purport  of  his  remarks  is  to  prove,  like  the 
later  observations  of  Scarpa  :  1  st.  That  the  ob- 
literation of  an  artei-y  can  very  certainly  be  ef- 
fected, independently  of  the  rupture  or  division  of 
any  of  its  coats  ;  2ndl}-,  That  this  operation  of  the 
ligature,  so  far  from  being  essential  to  the  process, 
not  imfrequently  defeats  it.  (See  Med.  Chir. 
Trans,  vol.  vii.  p.  344,  345.) 

With  respect  to  the  first  of  these  assertions,  I 
presume,  that  all  practical  surgeons  have  known 
and  admitted  it,  especially  if  the  words  very  cer- 
tainly be  left  out.  Every  system  of  surgery,  for 
half  a  century  past,  has  recorded  the  occasional 
cure  of  aneurism  by  different  modes  of  compres- 
sion by  which  the  adhesive  inflammation  is  ex- 
cited in  the  artery,  or  the  coagulation  of  the  blood 
in  the  aneurismal  sac  brought  about.  As,  how- 
ever, the  most  experienced  surgeons  have  found 
the  method  less  certain  than  the  use  of  the  liga- 
ture, it  is  not  represented,  by  any  modem  writers, 
as  deserving  equal  confidence  ;  though  there  are 
circumstances  in  which  simple  pressure  may  be 
sometimes  tried,  with  the  hope  of  doing  away  all 
occasion  for  an  operation.  The  cases,  however, 
in  which  compression  is  applied  directly  to  the 
artery  itself  by  means  of  ligatures,  with  the  in- 
tervention of  other  substances,  as  advised  by 
Scarpa,  &c.,  or  by  various  contrivances,  like  those 
of  the  serre-noaud,  the  presse-artere,  and  Assalini's 
forceps,  all  require  the  exposure  of  the  arlery  ; 
and  if  commendable,  therefore,  cannot  be  so  on 
the  principle  of  saving  the  patient  the  pain  of  an 
operation,  but  because  they  are  more  effectual 
than  the  employment  of  the  ligature.  This 
last  point  remains  to  be  proved.  From  the  com- 
paratively small  n\imber  of  instances,  in  which 
the  preceding  modes  of  compression  have  been 
practised,  several  examples  of  failure  might  be 
quoted. 

With  regard  to  Mr.  Crampton's  second  as- 
sertion, that  the  division  of  the  inner  coats  of 
the  vessel,  so  far  from  being  essential  to  the  pro- 
cess of  obliteration,  not  unfrequently  defeats  it,  I 
think  the  last  part  of  the  observation  is  altogether 
unproved.  We  must  admit,  that  the  division  of 
the  inner  coats  is  not  essential,  because  arteries 
sometimes  become  obliterated  under  a  variety  of 
circumstances  in  which  such  division  is  not 
made  ;  fmt  still,  the  great  question  remains,  whe- 
ther it  renders  the  process  more  certain.  Mr. 
Crampton  founds  his  conclusions,  that  itj  not  un- 
frequently prevents  the  obliteration,  and  gives 
rise  to  secondary  hemorrhage,  upon  n  very  few 
uncommon  cases  in  which  aneurismal  swellings 
have  taken  place  above  the  ligature.  (See  War- 
ner's Case,  p.  1,50',  nf  this  Dictionary.)  Here  Mr. 
Crampton  presumes  that  the  occurrence  happened 
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though  Warner  himself  suspected,  with  more  pro- 
bability, that  it  proceeded  from  a  diseased  state  of 
the  vessel.  Besides,  this  event,  be  it  produced  in 
whatever  manner  it  may,  is  so  rare,  that  I  only 
know  of  three  examples  of  it  on  record,  and  have 
never  known  it  occur  during  the  many  years  that 
I  have  been  in  the  constant  habit  of  seeing  nu- 
merous operations  performed.  In  Warner's  time, 
also,  the  ligatures  used  were  so  thick,  that  they 
must  have  been  more  likely  just  to  press  the  sides 
of  the  artery  together,  like  Mr.  Crampton's  presse- 
artere,  than  effect  a  complete  division  of  the 
inner  coats  of  the  vessel,  as  is  accomplished  by 
the  small  ligatures  in  modern  use. 

Those  metallic  instruments,  intended  to  be  ap- 
plied directly  to  an  exposed  artery,  for  the  pur- 
pose of  obliterating  it  by  compression,  are  liable, 
as  Scarpa  remarks,  to   all   the  inconveniences 
which  are  inseparable  from  the  presence  of  hard 
bodies,  introduced  and  kept  for  several  days  in 
the  bottom  of  a  wound  ;  especially  when  this  is 
recent,  in  which  case  they  cannot  be  retained  in 
a  proper  direction  without  difliculty,  or  exactly  at 
such  a  depth  as  will  not  be  attended  with  hurtful 
pressure  upon  the  wound  itself,  and  important 
parts  in  its  vicinity.     And,  with  regard  to  the 
forceps  of  Assalini,  Monte;'gia  has  observed,  "  1/ 
the  obliteration  of  the  artery  is  retarded;  the  for- 
ceps equally  divides  the  artery  by  causing  the  death 
of  the  included  2)ortion.    I  also  saw,  in  one  case, 
the  extremity  of  the  instrument  resting  at  the 
bottom  of  the  ivound  on  the  subjacent  femoral  vein, 
rupture  its  anterior  half  also,  although  ice  were 
sure  It  had  not  been  included  by  it."    {Instituz  di 
Chir.  ed.  2,  t.  ii.)    And  although  Cumano,  in  a 
case  of  popliteal  aneurism,  obtained,  on  the  fourth 
day,  the  closure  of  the  femoral  artery,  by  means 
of  Assalini's  forceps,  he  does  not  conceal  that  the 
cure  of  the  wound  was  rather  difKcult;  and  in 
comparing  the  ligature  with  the  forceps,  he  adds 
his  belief,  that  if  an  equal  result  is  derived  from 
both,  the  preference  will  be  given  to  the  ligature, 
unless  the  other  instrument  be  brought  to  such 
perfection   that  the  inconveniences  will  be  re 
moved   from   which   he   found  it  not  exempt 
though  the  operation  succeded.    {Annali  di  Mid 
del  Dottorc  Omodei,  Settembre,  1807,  p.  309-  and 
Scarjm,  On  Aneurism,  p.  45,  ed.  2.)  Some  experi- 
ments were  a  few  years  ago  instituted  by  Mr 
Travers,  in  order  to  determine  the  merit  of  Assa- 
lini's forceps,  compared  with  tlie  ligature  ;  and  his 
conclusions  from  the  facts  elucidated  in  the  investi- 
gation is,  that  the  ligature  is  a  more  powerful 
means  of  effecting  the  obliteration  of  the  tube  of  an 
artery.  (See  Mcrf.  Chir.  Trans,  vol.  vi.  p  C43  &c  •) 
The  substance  called  silkworm  gut,  used  bv 
anglers,  was  proposed  to  the  profession  for  se- 
curing arteries,  in  the  year  1818.    (See  E.rperi- 
menls  vn  favour  of  a  nexc  subUance  for  tying  Arte- 
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vol.  XIV.  p.  597.)  It  IS  described  as  round,  smooth 
amazingly  strong,  on  y  as  thick  as  horsch'air,  t  .s 
adapted  for  cutting  the  internal  coat  of  an  arterv  ■ 

enca.  In  a  1  tlio  experiments  where  it  was  used  tlie 
wound  healed  kindly  over  it,  and  on  killing  tlie'ani- 
rna  it  was  found  unchanged.  In  the  year  1 82(;,  Mr 
o™>.,p.,m  presumes  mat  tne  occurrence  happened  iel'l  nf'Sn  «"''g<=°"3  to  the  sub- 
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securing  iirteries,  in  various  operations,  with  com- 
plete success  ;  the  wounds  licaled  quickly  over  it, 
Mr.  Fielding  has  the  merit  of  having  first  used  it 
successfully  in  operations  on  the  Iniman  body. 
(See  Trans,  of  the  Medico-Chirurgical  Society  of 
Edinburgh,  vol.  ii.  p.  340.) 

A  few  years  ago,  Mr.  Lawrence  extended  to 
operations  for  aneurism  the  method  of  tying  the 
artery  with  a  small  firm  silk  ligature,  the  whole  of 
which  is  immediately  afterwards  cut  off,  with  tlie 
exception  of  the  noose  and  knot,  and  an  endeavour 
then  made  to  heal  the  wound  by  the  first  intention. 
In  a  case  of  popliteal  aneurism,  Mr.  Carwardine, 
late  of  Thaxted,  tied  the  femoral  artery  in  this 
manner,  and  the  wound  united  entirely  by  the 
first  intention,  not  a  particle  of  pus  having  been 
formed  at  any  time ;  and  the  part  continued  per- 
fectly sound  at  the  distance  of  some  months  from 
the  operation.    On  the  29th  of  March,  1817,  I 
saw  Mr.  Lawrence  try  the  practice  m  a  similar 
case :  with  the  exception  of  the  integuments,  the 
wound  united  by  adhesion.    However,  it  con- 
tinued to  discharge  a  small  quantity  of  matter  till 
the  end  of  Maj',  when  the  ligature  came  away, 
and  it  healed  firmly.    In  an  aneurism  of  the  bra- 
chial artery,  Mr.  R.  Watson,  of  Stourport,  Wor- 
cestershire, tied  that  vessel  and  cut  off  the  ends  of 
the  ligature,  as  proposed  by  Mr.  Lawrence.  The 
operation  was  done  on  the  2nd  of  March,  and  the 
wound  was  quite  healed  by  the  10th  of  April 
On  the  3rd  of  May,  a  small  tubercle  which  had 
been  felt  under  the  skin  in  the  centre  of  the 
cicatrix,  appeared  above  the  skin,  and  proved  to 
be  the  knot  of  the  ligature.    There  was  no  in- 
flammation, nor  discharge ;  but  the  ring  of  the 
ligature  was  firmly  impacted  in  the  centre  of  the 
cicatrix.    In  about  a  week  from  this  time,  the 
whole  of  it  was  expelled.    In  another  case,  where 
Mr.  Hodgson  tied  the  ulnar  artery,  and  cut  off 
the  ends  of  the  small  ligature,  the  skin  healed 
over  the  vessel,  but  a  firm  almost  cartilaginous 
knot  gradually  formed,  from  the  centre  of  which 
the  bit  of  ligature  was  extracted  five  or  six  months 
afterwards  by  a  small  puncture.    (For  additional 
observations,  see  Med.  Chir.  Trans,  vol.  viii.  p, 
490,  fee) 

Although  Mr.  Carwardine's  case  is  a  strong 
one  in  favour  of  this  method,  I  apprehend  that, 
on  the  whole,  the  cures  on  record  thus  effected 
cannot  be  said  to  liave  been  completed  sooner 
then  others  generally  have  been,  in  which  one 
end  of  the  small  circular  ligature  was  left  for  the 
removal  of  the  noose.    Thus,  in  two  aiscs,  where 
the  practice  was  tried  by  Jlr.  Norman,  of  Hatn, 
the  results  were  by  no  means  encouraging.  In  one 
of  these  instances,  a  part  of  the  wound  appeared 
to  have  united  by  the  first  intention,  but  matter 
afterwards  formed,  and  it  ivas  a  cojisiderable  time 
before  the  ulcer  healed.    Tiie  ligature  was  never 
seen  to  come  away  ;  but  from  the  circumstance  of 
the  suppuration,  Mr.  Norman  apprehends  that  it 
must  have  been  voided.    In  a  second  example, 
the  attempt  to  procure  a  permanent  adhesion  of 
the  parts  over  the  ligature  did  not  succeed  ;  a 
long  and  troublesome  suppuration  ensued,  and  the 
wound  was  not  healed  till  the  latter  end  of  April, 
though  the  operation  was  done  on  the  7th  of  March. 
{Norman,  in  Med.  Chir.  Trans,  vol.  x.  p.  1-20, 
121.)    As  catgut,  however,  was  employed  for 
the  ligatures  in  these  two  operations,  I  do  not 
know  that  it  is  fair  to  consider  the  method  exactly 
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ke  that  recommended  by  Mr.  Lawrence,  who 
particularly  directs  very  small  ligatures  of  dentist's 
silk  to  be  used.    But,  besides  the  different  mate- 
ial  employed,  we  are  left  uninformed  of  the  thick- 
ness of  the  catgut ;  and,  in  this  respect,  also,  thi  re 
wi.uld  probably  be  no  greater  similarity  between 
the  ligatures  of  these  gentlemen  than  there  was  in 
regard  to  the  substances  of  which  such  ligatures 
were  made.    In  favour  of  catgut  as  a  ligature, 
when  the  ends  of  it  are  to  be  cut  off,  a  case  pub- 
lished by  Sir  Astley  Cooper  deserves  particular 
notice.    The  wound  was  found  completely  united 
on  the  fourth  day  after  the  operation,  notwith- 
standing the  patient  was  eighty  years  of  age.  The 
catgut,  previously  to  its  application  was  softened 
in  warm  water.    The  recovery  was  complete ;  a 
fact,  strongly  proving  the  propriety  of  not  reject- 
ing an  operation  on  account  of  age,  if  no  other 
objection  exists.    (See  Surgical  Essays,  part  i, 
126.)    Sir  Astley  afterwards  renounced  both 
the  use  of  catgut  ligatures,  .and  the  plan  of  cut- 
ting off  both  ends  of  each  ligature.    With  respect 
also  to  silk  ligatures,  it  seems  that  little  abscesses 
and  hard  knots  occur  even  after  their  use  in  this 
manner,  and  these  inconveniences  have  deterred 
surgeons  generally  from  adopting  the  innovation. 
M.  Manec  tried  the  plan  with  ligatures  composed 
of  various  animal  substances,  silk,  catgut,  filaments 
of  nerves,  tendons,  &c. ;  and  the  result  was,  that 
the  wound  was  never  healed  by  adhesion  over  the 
extraneous  substance,  without  abscesses  afterwards 
forming  for  its  discharge.    Dupuytren  observed 
the  same  thing.    Lisfranc  was  a  witness  of  two 
cases,  in  which  the  ligature  was  not  absorbed,  and 
severe  consequences  ensued.    {De  I' Obliteration 
des  Arteres,  p.  55.)    Some  American  surgeons, 
and  especially  Drs.  Physic  and  Levert,  tied  the 
artery  with  lead,  gold,  silver,  or  platina  wire,  and 
then  cut  off  the  ends  of  such  ligature.  They 
were  led  to  adopt  this  plan  by  the  consideration  of 
the  little  irritation  sometimes  resulting  from  the 
presence  of  a  metallic  substance  in  the  textures  of 
the  body,  as  illustrated  in  gunshot  wounds.  In  ex- 
periments on  animals,  the  artery  was  obliterated 
by  the  metallic  wire,  the  part  of  which,  left  in  the 
wound,  became  included  in  a  kind  of  little  cyst, 
where  it  remained  without  inconvenience.  It  does 
not  appear  that  the  practice  was  ever  tried  on 
the  human  subject.    However,  I  join  Lisfranc 
in  the  belief,  that  if  it  were  tried,  it  would  be 
found  liable  to  the  objections  urged  agamst  silk 
and  catgut  ligatures  used  in  this  way.  (Z)e 
L' Obliteration  des  Arteres,  p.  57.)    Be  it  recol- 
lected, also,  that  a  bullet,  or  other  metallic  body, 
only  occasionally  lies  in  parts  without  causing 
inconvenience:  much  more  frequently  it  tends 
to  make  its  way  outward,  and  bring  on  suppu- 
ration and  idceration.     I  coincide,  then,  with 
M.  Lisfranc,  and  the  great  body  of  English  and 
French  surgeons,  that,  as  the  plan  of  removmg  both 
ends  of  the  ligature  brings  no  advantage  to  coun- 
terbalance its  inconveniences,  it  should  be  relin- 
quished, and  the  preference  given  to  the  method 
of  cutting  off  only  one  end,  and  leaving  the  other 
haiKMUg  out  of  the  wound.    (Op.  cit.  p.  58.) 

In  cases  of  aneurism,  a  single  small  ligature,  com- 
posed of  dentist's  silk,  common  silk,  thread,  mkle 
or  twine,  is  now  usually  preferred  by  the  majonty 
of  surgeons  in  England;  but,  as  the  r-g'" 


of  ligatures  are  elsewhere  con 


sidered  (see  Uemou- 
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and  LiGATUKE),!  need  not  here  dwell  upon 


the  subject.    It  is  not  meant  to  assert,  that  tlie  use 
of  a  single  ligature  is  never  followed  by  secondary 
liemorrhage ;  for  this  would  be  untrue.    The  acci- 
dent, I  believe,  will  sometimes  happen  after  this 
or  any  other  mode,  under  certain  circumstances, 
and  in  unfavourable  subjects.    A  fact  of  tliis  kind 
we  find  recorded,  which  happened  in  the  practice 
of  a  truly  eminent  and  experienced  surgeon  (see 
A.  Bums,  On  Diseases  of  the  Heart,  p.  230);  but, 
it  appears  to  me,  that,  ca'teris  jKiribus,  a  single 
small  ligature,  applied  ivilh  as  little  dislurbance 
and  detachment  of  the  artery  as  possible,  will  be 
more  rarely  followed  by  secondary  hemorrhage, 
abscesses,  sinuses,  &c.,  than  any  other  known 
method.    Thus,  in  the  several  cases  reported  by 
Mr.  Norman,  the  single  ligature  was  never  fol- 
lowed by  any  of  those  inconveniences  which,  he 
justly  thinks,  will  be  rarer  after  this  practice  than 
any  other,  "  if  the  artery  be  not  removed  from 
its  situation,  or  more  detached,  than  the  ligature 
separates  it."     (See  Med.  Chir.  Trans,  vol.  x. 
p.  123.) 

I  have  already  insisted  on  the  importance  of 
tying  a  sound  portion  of  the  artery.  Even  a  di- 
latation of  it,  unattended  with  calcareous  or  athero- 
matous depositions,  is  unfavourable  to  the  success 
of  the  ligature.  M.  Lisfranc,  in  one  instance  of 
carotid  aneurism,  had  only  room  for  a  ligature  on 
a  dilated  portion  of  the  common  carotid,  between 
the  aneurism  and  the  sternum:  in  a  few  days  the 
artery  gave  way  below  the  ligature,  which  had  not 
quitted  its  place.  (See  Lisfranc,  De  I' Obliteration 
des  Arleres,  p.  65.) 

Before  entering  into  the  consideration  of  par- 
ticular aneurisms,  I  wish  to  mention  a  few  other 
circumstances,  worthy  the  attention  of  every  prac- 
tical surgeon.  The  first  is,  the  partial  entrance  of 
blood  into  the  aneurisnial  sac,  after  tlie  artery  has 
been  tied  at  some  distance  from  the  tumor.  This 
fact  was  first  particularly  pointed  out,  and  its 
reasons  explained,  by  Sir  E.  Home,  who  published 
three  examples  of  its  occurrence.  (See  Trans,  for 
l/ie  Improvement  of  Med.  and  Chir.  Knoiuledge, 
vol.  i.  p.  173,  and  vol.  ii.  p.  239.)  But  I  believe 
that  it  had  never  been  considered  witii  due  atten- 
tion, until  Mr.  Hodgson  made  it  one  of  the  sub 
jects  of  his  reflections  in  his  valuable  treatise. 

"  When  an  artery  is  tied  close  to  an  aneurismal 
sac,  the  ingress  of  blood  into  the  latter  is  in  most 
instances  prevented;  the  coagulura  which  it  con- 
tains is  absorbed,  and  the  membranes  of  which  the 
sac  is  composed  gradually  contract,  until  its  ca- 
vity is  permanently  obliterated.  But  when  the 
artery  is  tied  at  a  distance  from  the  disease,  the 
ingress  of  blood  into  the  latter  is  not  altogether 
prevented;  for,  the  anastomosing  branches,  which 
open  into  the  trunk  below  the  seat  of  the  ligature, 
convey  a  stream,  which  passes  through  the  aneu- 
rism. The  impulse  of  this  current,  however,  is  so 
trifling,  that  the  enlargement  of  the  sac  not  only 
ceases,  but  the  deposition  of  coagiilum  in  it  in- 
creases, in  consequence  of  the  languid  state  of  the 
circulation.  The  coagulnm  accunuilatos,  until  the 
cavity  of  the  sac,  and  the  mouth  of  the  artery 
leading  into  it,  are  obliterated," &c.  (See  Ilodyson, 
On  the  Diseases  of  Arteries,  p.  2()C.) 

This  fact,  which  is  of  great  importance,  both  in 
a  practical  and  pathological  point  of  view,  is 
proved  (says  this  gentleman),  1st,  by  the  occa- 
sional recurrence  of  pulsation  in  the  tumor  after 
the  operation;  2ndly,  by  cases  in  which  the  cavitv 
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of  the  sac  has  been  exposed,  and  hemorrhage  has 
been  the  consequence;  and,  3rdly,  by  dissection, 
in  which  it  has  been  found,  that  the  cavity  of 
the  aneurism,  as  well  as  that  of  the  artery  i'rom 
which  it  originated,  was  pervious,  from  the  part 
which  was  obliterated  by  the  direct  operation 
of  the  ligature.  For  a  detail  of  the  facts  rela- 
tive to  this  interesting  point,  the  reader  is  re- 
ferred to  Hodgson's  valuable  publication  (p.  267, 
et  seq.) 

Some  very  uncommon  instances  are  recorded, 
in  which  the  return  or  continuance  of  pulsation  in 
the  tumor  is  said  to  have  prevented  the  cure; 
the  aneurismal  sac  having  begun  to  enlarge  again. 
The  two  cases  of  this  kind,  however,  which  hap- 
pened in  the  practice  of  Pott  and  Guerin  (Trans, 
of  a  Soc.  for  the  Impr.  of  Med.  and  Chir.  Know. 
vol.  i.  p.  1 72  ;  and  Jou7'n.  de  la  Soc.  de  Sante 
No.  3.  p.  197),  cannot  be  well  depended  upon,  as  it 
may  be  doubted  whether  the  artery  was  really  tied. 
Some  better  established  facts,  relating  to  this  part 
of  the  subject,  have  been  very  recently  published. 
One  is  a  case  by  Dr.  Monteath,  jun.,  of  Glasgow, 
which  is  vei-y  remarkable,  as  the  disease,  viz.  a 
popliteal  aneurism,  occurred  nine  months  after  the 
lemoral  artery  had  been  unequivocally  tied  in  the 
upper  third  of  the  thigh.  On  the  27th  of  February, 
1819,  this  gentleman  performed  the  operation, 
using  a  single  ligature;  the  pulsation  of  the  tumor 
in  the  ham    instantly  ceased  ;  and  the  wound 
healed  by  the  first  intention,  except  where  the 
ligature  was  situated,  which  came  away  on  the 
thirtieth  dry.     By  this  time  the  tumor  was  di- 
minished to  one  half  of  its  original  size,  and,  in 
two  months  more,  only  a  hard  knot  was  per- 
ceptible, in  which  no  pulsation  whatever  could  be 
felt.    After  the  considerable  lapse  of  time  above 
specified,  the  patient  informed  Dr.  Monteath,  that 
the  tumor  had  reappeared,  being  rather  lam-er 
than  a  plum.    The  pulsation  in  it  was  distin°ct, 
though  not  so  strong  as  in  ordinary  aneurism.  As 
the  size  of  the  swelling,  and  strength  of  the  pulsa- 
tion, increased  gradually,  a  compress  and  bandage 
were  applied,  without  confinement;  but,  as  this 
treatment  was  ineft'ectual,  the  patient  was  after- 
wards kept  in  bed,  bled,  and  put  on  a  spare  diet. 
A  thick  compress  was  placed  over  the  tumor' 
and  the  limb  was  firmly  bandaged  from  the  toes' 
to  the  groin.    A  trial  of  this  plan  for  three  days 
not  having  produced  any  benefit,  a  tight  tourniquet 
was  applied  over  the  tumor;  but  the  pain  was 
such  in  half  an  hour,  that  the  instrument  was 
(aken  oft',  from  which  moment  no  pulsation  was 
felt.    Next  day  the  tumor  not  only  did  not  throb 
but  had  a  firm  feel ;  and,  the  bandage  being  con- 
tinued, the  cure  was  gradually  completed  Had 
the  disease  not  yielded  to  these  means,  Dr  Mon- 
teath meant  to  have  tied  the  inguinal  or  eUernal 
il.ac  artery,  with  the  view  of  cutting  olT  the  suppl  v 
of  blood  to  the  sac,  through  the  aiiastomosii,; 

p.";S-5li1r'f)'  ""'""^  ""'""-^ 
The  following  cases  were  mentioned  by  Sir 
Astley  Cooper:— A  man  underwent  the  operation 
for  aneurism  ;  the  femoral  artery  was  tied  •  tlu. 
pulsation  ceased  ;  and  tlio  patient  in  a  little  while 
was  supposed  to  be  cured  of  the  aneurism,  and 
discharged.  Upon  his  return  to  labour,  however 
a  swelling  arose  in  tiie  liam,  witliout  pulsation' 
I  he  swelling  subsided  in  consequence  of  rest ;  but 
afterwards,  wliilc  the  man  was  at  work,  the  a'well- 
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ing  returned  with  great  pain.    At  length,  as  Sir 
Astley  conceived  that  there  was  no  prospect  of 
the  limb  becoming  useful  again,  it  was  amputated. 
Upon  an  examination  of  the  parts,  he  found  that 
the  femoral  artery,  below  the  place  of  the  ligature, 
had  been  conveying  blood.    It  does  now  and  then 
happen  (says  he),  that  a  blood-vessel  will  arise 
from  the  artery  close  above  the  ligature,  and  pass 
into  the  artery  immediately  below  it,  by  which 
means  the  circulation  is  produced.     Sir  Astley 
then  referred  to  a  specimen  in  the  hospital  museum, 
■where  this  fact  is  illustrated  in  the  brachial  artery 
(See  Lancet,  vol.  i.  p.  298.)    Mr.  Jeffreys  had  ! 
gardener  under  his  care  in  St.  George's  Hospital, 
who  had  been  operated  upon  by  Mr.  Gunning  for 
a  popliteal  aneurism  four  years  previously,  and 
Avhich  appeared  to  have  been  cured ;  but  the  tu- 
mor returned  a  few  weeks  before  the  patient's 
re-admission.     The  limb  was  amputated,  but  the 
result  was  fatal.    In  the  post  mortem  examination, 
the  femoral  artery  was  found  obliterated  for  the 
space  of  half  an  inch,  at  the  part  where  the  liga- 
tm-e  had  been  applied  four  years  previously;  and 
immediately  below  the   impervious  part,  two 
branches,  ec^ual  to  half  the  diameter  of  the  femoral 
artery,  were  observed  to  enter  the  continuation  of 
that  trunk.    It  was  inferred,  that  the  circulation 
through  the  aneurism  had  never  been  wholly  sus- 
pended, and  that  the  disease  was  a  reproduction  of 
the  original  tumor.    (See  Guthrie,  On  Dis.  of  the 
Arteries,  p.  157.) 

The  external  iliac  artery  was  taken  up  by  Mr. 
Norman  of  Bath,  for  the  cure  of  _  an  inguinal 
aneurism  ;  and  when  the  collateral  circulation  was 
fully  established  a  few  days  after  the  operation, 
the  tumor  was  again  supplied  with  blood  in  suffi- 
cient quantity  to  produce  a  distinct  pulsation  ;  "  a 
fact  (say^  Mr.  Norman)  of  practical  importance, 
as  it  shows,  that  though  the  ligature  on  the  iliae 
artery  stops  the  direct  influx  of  blood  into  the 
tumor,  and  is  the  means  by  which  the  disease  is 
cured,  yet  that  there  exists  a  necessity  for  employ- 
ing strict  rest,  the  antiphlogistic  regimen,  and,  in 
some  cases,  the  abstraction  of  blood,  to  assist  na-^ 
ture  in  her  operation  of  obliterating  the  aneurism." 
And,  in  another  instance,  after  the  same  gentleman 
had  tied  the  femoral  artery  for  the  cure  of  popliteal 
aneurism,  the  pulsation,  though  stopped  for  a  time 
in  the  tumor,  afterwards  recurred  in  such  a  de- 


that  much  doubt  was  entertained  whether  the 
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disease  would  have  been  cured  by  the  ligature  on 
the  femoral  artery,  had  not  continued  and  rather 
powerful  pressure  been  adopted.  {Med.  Chi 
Trans,  vol.  x.  p.  99,  118,  &c.)  Mr.  Briggs  also 
had  a  case  exemplifying  the  recurrence  of  a  pop 
liteal  aneurism  some  time  after  an  apparent  cure 
by  the  operation,  and  the  successful  employment 
of  pressure  on  the  artery  in  bringing  about  a  per- 
manent stoppage  of  the  renewed  pulsation,  and 
the  removal  of  the  tumor.  (See  Guthrie,  On  Dis 
of  the  Arteries,  p.  157.)  Another  instance  of  the 
good  effect  of  this  practice,  I  shall  presently  notice : 
it  was  in  a  case  under  Mr.  Listen. 

[The  continuance  or  return  of  pulsation  in  the  sac 
after  the  ligature  of  an  artery,  is  an  interesting 
phenomenon.  In  most  of  the  cases  in  which  it  has 
occurred,  a  thrill  or  pulsation  has  been  felt  in  the 
artery  within  twenty-four  hours  after  the  applica 
tion  of  the  ligature.  In  other  instances  it  has  not 
occurred  until  a  month  or  six  weeks  have  elapsed , 
and  in  a  few  examples  not  until  after  some  months 


have  passed,  when  a  secondary  aneurism  has  formed. 
The  aneurismal  sac  may  slowly  and  gradually  en- 
large, without  pulsation,  after  the  application  of 
the  ligature,  owing  to  the  influx  of  regurgitant 
blood. 

Recurrent  pulsation  usually  ceases  of  itself. 
Should  it  not  do  so,  the  application  of  a  compress 
or  bandage  will  usually  suffice  to  ensure  the  con- 
solidation of  the  aneurism.  If  it  recur  at  a  late 
period,  constituting  a  secondary  aneurism,  there 
would  probably  be  no  resource  but  amputation. 

Suppurative  sloughing  of  the  aneurismal  sac 
after  the  application  of  the  ligature,  is  chiefly  apt 
to  occur  when  the  disease  is  seated  in  the  axiUa, 
groin,  or  neck.  It  may  prove  fatal  by  the  occur- 
rence of  secondary  hemorrhage. 

When  an  aneurism  has  suppurated  or  burst, 
the  patient  is  in  danger  of  dying  from  the 
immediate  occurrence  of  hemorrhage  from  the 
sac.  Should  this  not  supervene  at  once,  a  tour- 
niquet should  be  applied  around  the  limb,  and  the 
sac  being  cleared  of  all  coagula,  and  freely  laid 
open,  must  be  methodically  plugged  from  the 
bottom,  and  a  graduated  compress  firmly  applied 
over  it.  In  this  way  the  bleeding  may  be  checked 
and  permanently  arrested.  Should  it  still  recur, 
the  actual  cautery  should  be  applied.  The  attempt 
to  confine  and  to  secure  the  bleeding  vessel  by  a 
ligature  has,  I  believe,  ever  been  attended  by  suc- 
cessful results. 

Gangrene  of  the  limb  may  happen  either  from  the 
large  size  of  the  aneurismal  tumor  compressing, 
and  thus  interfering  with  the  circulation  through 
the  anastomosing  vessels,  or  else  by  an  obstruction 
being  occasioned  by  the  release  of  the  venous 
blood  in  consequence  of  the  incorporation  of  the 
contiguous  vein  on  the  wall  of  the  sac.  Sometimes 
it  may  occur  from  erysipelas,  or  from  the  tendons 
of  an  inflamed  sac.  Under  such  circumstances, 
incision  of  the  sac,  and  letting  out  the  contents, 
has  saved  the  limb.  But  when  gangrene  has  once 
fairly  set  in,  there  is  no  resource  but  amputation 
high  up.] 

With  respect  to  the  circumstance  of  hemorrhage 
being  more  likely  to  follow,  when  the  ligature  is 
placed  close  below,  than  at  some  distance  from  a 
great  collateral  artery,  there  cannot  be  a  doubt  of 
the  fact.  M.  Roux,  when  in  London,  saw  an  oc- 
currence of  this  kind  himself,  and  has  published 
it  in  his  book.  ■  It  was  a  case  in  which  Sir  Astley 
Cooper  tied  the  external  iliac  artery  ;  but  the  pa- 
tient died  of  hemorrhage  a  fortnight  afterwards, 
and,  on  opening  the  body,  it  was  ascertamed  that 
the  obturator  artery,  which  usually  arises  either 
from  the  trunk  of  the  internal  iliac,  or  from  the 
epigastric,  proceeded  from  the  external  iliac,  and 
arose  immediately  above  the  point  to  which  the 
ligature  was  applied.  (See  ParaMe  de  la  Ch,r 
Anqloise  avee  la  Chir.  Franfoise,  ^  c.  p.  .J<B, 

From  a  preparation,  spoken  of  by  Mr.  X ravers, 
from  others  indiflerent  museums,  especially  m  that 
of  the  University  College,  and  from  some  expe- 
riments which  were  m^^^e,  it  would  appear  that 
the  presence  of  a  collateral  branch  hinde  the 
formation  of  the  internal  coagulum,  but  w  11  not 
always  prevent  the  closure  ol  the  vessel  by  the 
adhesive  inflammation.  In  the  preP»ral.on  refeire.l 
to  by  Mr.  Travers,  a  ligature  ^vas  app  led  o 

external  iliac,  between  the  ^P'S't" V  n  Ton  a^t 
Ilex  iliac  arteries,  "and  having  t-^"  ^"^^^^^^^^^ 
with  the  former  at  the  angle  which  it  makes  at  its 


origin  from  the  iliac,  ulceration  had  taken  place, 
and  the  bleeding  had  proved  fatal.  There  was  no 
coagidum  formed  in  the  iliac  triinl:,  though  the 
operation  had  been  performed  several  days,  the 
circulation  through  the  epigastric  having  continued. 
But  the  lymph-plug  at  the  seat  of  the  ligature  on 
the  iliac  artery  luas  complete."  {Med.  Chir.  Trans. 
vol.  vi.  p.  656.)  Indeed,  it  must  be  admitted  that 
the  fluiditj'  of  the  blood  does  not  prevent  the  ad- 
hesive process,  a  fact  which,  as  Mr.  Travers  ob- 
serves, is  also  proved  by  the  indirect  obstruction 
of  a  vessel,  by  means  of  a  temporary  ligature,  or 
compressor.  When,  therefore,  ihe  vicinity  of  a 
large  branch  to  the  ligature  is  spoken  of  as  a  cir- 
cumstance conducive  to  secondary  hemorrhage, 
I  mean  that  it  is  so,  inasmuch  as  the  internal  coa- 
gulum  is  useful  in  promoting  the  closure  of  the 
vessel,  and  its  formation  is  prevented. 

It  was  either  Brasdor  or  Desault,  who  first  con- 
ceived, that,  when  an  aneurism  was  so  situated, 
that  a  ligature  could  not  be  applied  to  the  artery 
leading  to  the  swelling,  a  cure  might  possibly 
arise  from_  tying  the  vessel  on  that  side  of  the 
tumor,  which  was  most  remote  from  the  heart. 
Desault  conjectured  that,  by  this  means,  the  cir- 
culation  through  the  sac  would  be  stopped,  the 
blood  in  it  would  coagulate,  that  the  circulation 
would  go  on  by  the  collateral  arteries,  and  that 
the  tumor  would  be  finally  absorbed.  Deschamps 
tied  the  femoral  artery  below  an  inguinal  aneu- 
rism ;  but  the  progress  of  the  disease,  instead  of 
being  checked,  seemed  to  be  accelerated  by  the 
experiment.  The  operator  was  obliged,  as  a  last 
resource,  to  open  the  tumor,  and  try  to  take  up 
the  vessel.  In  this  attempt  the  patient  lost  a  large 
quantity  of  blood,  and  died  eight  hours  afterwards. 
(See  (Euvrcs  Cldr.  de  Desaiilt  par  Bicliat, ' t.  ii. 
p.  663  ;  and  Recueil  Periodifjue  de  la  Societe  de 
Medecine  de  Paris,  t.  v.  No.  17.) 

The  operation  of  tying  the  artery  below  the 
tumor  was  repeated  by  Sir  A.  Cooper,  not  for 
an  aneurism  of  the  femoral  artery  in  the  groin,  but 
for  an  aneurism  of  the  external  iliac,  where  tying 
the  artery  above  the  swelling  was  impracticable. 
The  femoral  artery  was  therefore  tied  immediately 
below  Poupart's  ligament,  between  the  origins  of 
the  epigastric  and  the  profunda.  The  pulsations 
of  the  tumor  continued ;  but  the  progress  of  the 
disease  was  checked.  After  a  time,  indeed,  the 
swelling  decreased,  and  this  in  so  considerable  a 
manner,  that  hopes  began  to  be  entertained  that 
perhaps  the  external  iliac  artery  might  soon  admit 
of  being  tied  above  the  disease.  The  ligatures 
came  away  without  any  unfavourable  occurrence  ; 
and  when  the  wound  was  healed,  the  patient  was 
sent  into  the  country  for  the  benefit  of  the  change 
of  air.  Afterwards,  however,  the  tumor  gave 
way  ;  an  extravasation  of  blood  took  place  in  the 
cellular  membrane  of  the  pelvis,  and  the  patient 
died.  Sir  A.  Cooper  had  no  opportunity  of  seeing 
the  case  ;  and  as  the  body  could  not  bo  opened, 
further  particulars  were  not  obtained. 

I  believe  no  additional  trials  of  this  practice  were 
made  in  any  part  of  the  world,  and  that,  in  fact,  the 
general  feeling  of  the  profession  was  decidedly 
against  it  until  my  friend  Mr.  Wardrop  directed 
his  particular  attention  to  the  subject,  and  hotii 
by  reasoning  and  facts  oxemplifiod,  that  Urasdor's 
method  of  operating  ought  to  be  adopted  in  certain 
aneunsms,  the  circumstances  of  which  forbid  the 
application  of  a  ligature  on  the  cardiac  side  of 
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the  tumor.    The  pulsation,  which  is  sometimes 
felt  for  the  first  few  days,  at  length  subsides, 
in  consequence  of  the  circulation  being  stopped  by 
the  increased  quantitj'  of  coagula,  and  the  tumor 
begins  to  diminish.    It  is  from  facts  of  this  kind 
that  Mr.  Wardrop  deduces  what  he  calls  "  a  new 
principle  for  operating  in  aneurisms,  so  situated 
as  hitherto  to  have  been  considered  beyond  the 
reach  of  art,  and  to  which  the  Hunterian  principle 
of  operating  is  totally  inapplicable."    {On  A?ieu- 
rism,  p.  IS,  8vo.  Loud.  1828.)    Mr.  Wardrop 
observes,  that  the  changes  produced  by  Brasdor'a 
method,  both  in  the  artery  and  the  sac,  are  pre- 
cisely those  which  Nature  employs  when  she  cures 
the  disease  by  a  spontaneous  process.     No  sooner 
is  the  ligatiue  applied  on  the  distal  side  of  the 
aneurismal  tumor,  than,  as  after  the  Hunterian 
plan,  the  anastomosing  vessels  dilate,  and  perform 
the  function  of  the  obliterated  or  obstructed  trunk. 
The  cases  in  which  the  operation  has  been  done, 
prove  also  what  would  not  have  been  expected, 
that  the  tumor,  directly  after  the  application  of 
the  ligature,  diminishes,  instead  of  undergoing 
enlargement.    "  If  the  circulation  be  turned  into 
a  new  channel,  and  if  that  channel  completely 
fiilfil  the  purpose,  the  sac,  with  its  contents,  as 
well  as  the  portion  of  artery  extending  between 
the  aneurism  and  the  ligature,  and  also  the  blood 
contained  in  it,  will  now  be  in  a  passive  state  ; 
and  though  the  blood  will  continue,  for  a  certain 
time,  to  be  influenced  by  the  impulse  of  the  cir- 
culation, carried  on  in  that  part  of  the  vessel 
which  passes  into  the  tumor,  still  its  motion  mus 
become  not  only  languid,  but  its  current  irregular, 
a  state  which,  we  know,  admits  of  its  speedy  co- 
agulation. Whenever  the  coagulation  of  the  blood 
does  take  place,  then  the  cui-e  of  the  aneurism 
may  be  said  to  be  accomplished ;  the  sac  will 
contract ;  the  coagulum  will  be  absorbed ;  some 
portions  in  contiguity  with  the  sac  will  become 
organised,  and  consolidate  ;  others,  if  the  quantity 
be  very  large,  will  escape  by  a  process  of  ulcer- 
ation through  the  skin  ;  and  ultimately  a  gradual 
coalescence  of  the  tumor  will  thus  take  place  " 
{Wardrop,  p.  20.)    In  the  summer  of  1825,  this 
gentleman  first  tried  Brasdor's  method.    The  case 
was  a  carotid  aneurism,  in  a  female  seventy-five 
years  of  age.    The  disease  was  so  close  to  the  cla- 
vicle, that  it  was  quite  impracticable  to  tie  the 
vessel  on  the  cardiac  side  of  the  tumor.  Imme- 
diately the  artery  was  tied,  the  swelling  underwent 
a  diminution.    On  the  fourth  day,  it  had  lessened 
by  one  third.  Afterwards  the  throbbing  continued 
strong  for  a  few  days,  at  the  expiration  of  which  it 
became  obscure,  and  at  the 'same  time  the  tumor 
began  to  diminish  again.    Previously  to  the  com- 
plete cure,  ulceration  occurred,  and  several  larire 
masses  of  coagulated  blood  were  discharged,  along 
with  some  healthy  pus.    Three  years  after  the 

hnth'""'    '  *°  °"j"y  gooil 

December  10,  1826,  Mr.  AVardrop  attempted  a 
similar  operation  for  the  cure  of  a  carotid  aneurism 
in  another  woman  aged  fifty-seven.  Some  reduc- 
tion of  the  throbbing,  and  other  relief,  arc  stated 
to  liavo  ensued;  but  the  patient  died  of  a  com- 
plication of  complaints  on  tiie  2;!rd  of  the  followinff 
March,  1827.  "  Up  to  the  day  of  her  death,  a 
tumor  remained  in  her  neck,  of  about  the  bulk 
of  an  almond,  which  pulsated  strongly,  felt  very 
thill  ill  its  coats,  and  its  contents  could  bo  readilv  " 
N  2 
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squeezed  out  of  it,  but  returned  rapidly  when  the 
pressure  was  removed."    (P.  33.)    In  the  dis- 
section it  deserves   notice,  that  the  carotid  ivas 
found  completely  pervious,  and  tliat  no  cicatrix, 
nor  other  appearance,  enabled  Mr.  Bennett  to  as- 
certain the  precise  point  to  which  the  ligature  hai 
been  applied.  { P.  35.)  These  circumstances  might 
raise  a  doubt  about  the  arterj'  having  been  tied  at 
all ;  but,  supposing  the  ligature  to  have  been  duly 
applied,  they  prove  to  my  mind  the  failure  of  the 
operation,  inasmuch  as  the  tumor  and  carotid 
artery  were  probably  iu  almost  the  same  state  as 
if  nothing  had  been  attempted.    The  blood  passed 
freely  through  them,  and  was  not  compelled  to 
circulate  through  new  channels.  Without  wishing 
however,  to  enter  into  the  question  whether  the 
artery  were  tied  or  not,  I  shall  dismiss  this  example 
with  two  plain  inferences  :  first,  that,  if  the  artery 
were  tied,  the  operation  failed  to  bring  about  the 
desired  obliteration  of  the  vessel,  and  coagulation 
of  the  blood  in  the  swelling  ;  secondly,  that  if  it 
were  not  tied,  what  was  done  is  neither  favourable, 
nor  unfavourable,  to  the  practice  of  which  we  are 
now  considering  the  merits.    A  third  example  of 
the  operation  is  reported  in  vol.  xii.  of  the  Lancet 
The  carotid  was  tied  above  the  aneurism  by  Mr. 
Lambert,  March  1st,  1827,  in  the  presence  of 
Mr.  Wardrop,  Mr.  B.  Cooper,  and  Mr.  Calloway 
On  the  third  day  the  tumor  seemed  much  con- 
solidated and  reduced  in  size.    On  the  tenth  day, 
there  was  some  bleeding  from  the  wound  ;  but  it 
was  suppressed  by  the  application  of  a  compress 
wet  with  cold  water  ;  and  in  a  few  days  the 
swelling  had  entirely  disappeared,  and  all  that 
could  be  felt  of  it,  on  pressing  the  finger  deeply 
down,  was  a  small  hard  tumor,  having  a  very 
faint  undulatory  thrill.     Unfortunately,  this  pa- 
tient, also  a  female,  fell  a  victim  to  hemorrhage 
on  the  1st  of  May,  in  consequence  of  ulceration 
extending  from  the  cicatrix  through  the  platisma 
myoides  to  the  artery.    Without  detailing  other 
appearances  noticed  in  dissection,  suffice  it  to 
mention,  that  "at  the  root  of  the  right  common 
carotid  artery  was  a  consolidated  tumor,  of  a 
pyramidal  shape.    A  probe  could  not  be  passed 
upwards  from  the  arteria  innominata,  and  water 
forcibly  injected  at  this  part  would  not  pass,  so 
completely  and  eflfectually  closed  was  the  lower 
part  of  the  carotid  artery.    On  making  a  longitu- 
dinal section  of  the  tumor,  we  observed  at  Us 
lower  part  a  firm  coagulum  of  blood,  of  about  the 
size  of  a  French  olive.    It  accurately  closed  the 
opening  at  the  base  of  the  carotid,  and  it  was  this 
which  afforded  the  resistance  to  the  probe  and 
injection  of  water  passing  upward  from  the  arteria 
innominata.    The  coats  of  the  artery  surrounding 
the  coagulum  were  thickened  to  about  four  times 
their  natural  size,  and  lined  by  a  thin  layer  of 
fibrine.    Above  the  coagulum,  the  coats  of  the 
artery  were  thickened  to  the  extent  of  at  least  six 
times  their  natural  size,  and,  in  addition  to  a  layer 
of  fibrinc  closely  adherent  to  the  inner  surface  of 
the  artery,  and  continuous  with  that  surrounding 
the  coagulum  at  the  lower  part  of  the  tumor, 
there  were  three  other  layers  of  coagulated  lymph. 

 At  the  upper  part  of  the  thickened  portion  of  the 

artery,  and  just  above  the  omo-hyoideus,  where 
the  ligature  had  been  applied,  was  an  ulcerated 
opi-ning  on  the  anterior  and  tracheal  surface  of 
the  carotid  urUn-y,  a  quarter  of  an  inch  lu  length, 
and  rather  less  in  breadth,  covered  by  a  coagulum 


of  dark-coloured  lyinph,  communicating  with  the 
opening  in  the  integuments."  This  case,  accord- 
ing to  my  judgment,  must  be  received  as  another 
proof  that  Brasdor's  method  is  capable  of  pro- 
ducing those  changes  in  the  tumor,  artery,  and 
circulation,  which,  if  not  succeeded  by  some  ac- 
cidental untoward  occurrence,  like  the  ulceration, 
leading  in  this  case  to  fatal  hemorrhage,  may  bring 
about  the  perfect  cure  of  the  disease. 

If  any  doubt  remained  of  this  fact  after  the 
cases  already  cited,  it  would  be  dispelled  by  the  re- 
sults of  some  other  trials  of  the  practice,  and  more 
particularly  by  the  history  of  the  case  of  Mary 
Covis,  aged  thirty-six,  on  whom  Dr.  Bush  ope- 
rated, under  very  trying  and  difficult  circumstances, 
with  complete  success.     {Lancet,  vol.  i.  1828.) 
The  tumor  extended  from  the  clavicle,  on  the  right 
side,  upwards  nearly  to  the  os-hyoides,  pressing 
the  trachea  towards  the  opposite  side,  and  passing 
under  the  stemo-mastoid  muscle,  to  nearly  an  inch 
beyond  its  outer  border.  For  nine  days  previously 
to  the  operation,  the  patient  had  not  been  able  to 
swallow  anything  ;  her  respiration  was  alarmingly 
obstructed,  and  her  voice  nearly  lost.     In  the 
operation,  the  artery  immediately  above  the  aneu- 
rism was  found  dilated,  not  more  than  half  an  inch 
of  its  extremity  being  sound,  and  on  this  a  single 
silk  ligature  was  placed.    As  soon  as  the  artery 
was  tied,  the  tumor  became  softer  and  less  pro- 
minent ;  and  though  she  had  not  swallowed  any 
thing  for  nine  days,  she  took,  before  the  wound 
was  dressed,  about  ten  ounces  of  wine  and  water. 
The  operation  was  performed  September  11th, 
1827.    April  19th,  1828,  the  woman  was  iu  per- 
fect healtli.    There  was  then  scarcely  a  remnant 
of  the  tumor  ;  the  inordinate  action  of  the  heart 
had  ceased  ;  and  respiration  and  deglutition  were 
natural.     The  facts  recorded  seem  to  Mr.  War- 
drop  to  prove,  that  the  future  growth  of  an  aneu- 
rismal  tumor  may  be  arrested,  and  the  disease 
cured,  by  placing  a  ligature  on  the  distal  side  of 
the  sac,  especially  if  no  branch  of  the  artery  inter- 
vene between  the  sac  and  the  ligature  ;  for,  if  a 
considerable  branch,  and  one  that  afterwards  en- 
larged sufficientl)',  were  to  be  in  this  situation,  the 
operation  would  have  little  or  no  effect  in  pro- 
ducing any  diminution  of  the  impetus  of  the  blood 
in  the  aneurism,  from  the  cavity  of  which  the 
blood  would  pass  as  freely  into  the  enlarged 
branch,  as  it  previously  did  along  the  trunk  itself. 
Hence  we  see  why  Brasdor's  operation  will  pro- 
bably be  attended  with  greater  success  on  carotid 
than  other  aneurisms,  the  common  carotid  artery 
giving  off  in  its  course  no  branches  which  would 
interfere  with  the  principles  of  the  practice.  Of 
five  operations  of  this  description,  which  had  been 
performed  on  the  carotid  artery  at  the  period 
when  M.  Lisfranc  published  on  aneurism,  three 
were  completely  successful;  and  of  the  other  two, 
one  performed  by  Mr.  Wardrop  in  December,  182G, 
and  the  other  by  Mn  MoiUgoniery,  at  the  Mav^ 
ritius,  in  1829,  the  particulars   eave  doubts  ^he- 
ther  in  one  instance,  the  carotid  artery  had  been 
tied,  and  whether  the  case  ^vas  a  carotid  aneurism ; 
and  whether,  in  the  other,  the  disease  had  not 
bin  Ii'  aneurism  of  the  arch  of  the  aorta  (See 
De  VOUitaation  des  A,ihes,  p.  100,  150  ,  and 
Duimytren,  Clin.  Chir.  t.  iv.  p.  593.) 

Mr.  ^^^ardrop  himself  regards  Brasdor  s  opera 
tion  as  not  merely  applicable  t^/^^^^  mr' the 
which  it  is  impracticable  to  place  a  ligature  on  the 
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cardiac  side  of  the  sac,  but  as  likelj'  to  merit  the 
preference  when  the  tuninr  is  largo,  and  liltely  to 
inflame  after  the  circulation  through  the  sac  is 
interrupted.  This  inference  he  makes  from  the 
fact  of  the  immediate  diminution  of  the  swelling, 
which  has  usually  followed  the  application  of  the 
ligature  on  the  distal  side  of  the  aneurism.  He 
also  deems  it  probable  that,  in  this  method,  there 
is  less  risk  of  hemorrhage  from  the  part  of  the 
vessel  on  which  the  ligature  is  applied,  than  in  the 
Hunterian  operation.  On  the  principle  that  it  is 
sufficient  for  the  cure  of  an  aneurism,  that  the 
impetus  of  the  blood  through  it  be  diminished,  as 
the  deposit  of  lamellated  coagula  within  the  sac 
will  then  increase,  Mr.  Wardrop  urges  the  pro- 
priety of  extending  Brasdor's  method  to  aneurisms 
of  the  arteria  innominata ;  but  the  very  interesting 
and  valuable  cases  which  are  adduced  in  con- 
firmation of  his  views  of  these  particular  aneu- 
risms, will  be  more  conveniently  noticed  in  the 
sequel,  where  reference  also  will  be  made  to  some 
instances  in  which  Brasdor's  operation  was  prac- 
tised for  the  cure  of  inguinal  and  subclavian  aneu- 
risms. As  an  admirer  of  the  improvement  of 
surgery,  I  must  not  quit  this  part  of  the  subject, 
without  expressing  the  conviction  that  I  entertain 
of  the  service  which  Mr.  Wardrop  has  rendered  the 
profession  and  the  public  by  his  able  and  enlight- 
ened view  of  a  valuable  operation,  which,  without 
his  exertions  and  example,  might  long  have  re- 
mained quite  neglected,  or  briefly  mentioned  in 
the  history  of  surgery  as  a  dangerous  proceeding, 
unworthy  of  further  trials. 

That  Brasdor's  operation  must  sometimes  fail, 
and  particularly  that  it  should  have  failed  in  the 
trials  made  of  it  by  Descharaps,  Sir  A.  Cooper, 
and  Mr.  Anthony  White  (see  Guthrie,  On  Dis.  of 
Arteries,  p.  90)  is  not  surprising.  All  these  cases 
were  inguinal  aneurisms ;  and  it  does  not  follow 
because  the  method  will  answer  in  carotid  aneu- 
risms that  it  will  answer  in  aneurisms  in  every 
other  situation.  I  should  say,  indeed,  that  unless 
it  retard  2n  a  ceWoj»  deyree,  the  circulation  through 
the  sac,  or  bring  on  considerable  and  deep  in- 
flammation of  the  parts,  it  will  never  answer  in 
any  case  ;  and  how  much  the  first  of  these  occur- 
rences must  depend  upon  the  existence,  or  not,  of 
one  or  more  branches  between  the  sac  and  the 
ligature,  is  completely  obvious.  It  is  no  trivial 
consideration  in  favour  of  this  method,  that  it  had 
the  approbation  of  the  celebrated  Dupuytrcn, 
who  observes,  that  it  is  the  only  resource  when 
an  aneurism,  situated  too  near  the  centre  of  the 
circulation,  continues  to  incre.ise,  notwithstanding 
debilitating  treatment  and  cold  applications.  As 
for  the  operations  perfonned  by  Deschamps  and 
Sir  Astley  Cooper,  he  expresses  his  conviction 
that  their  failure  was  owing  to  the  origin  of  some 
important  branch  between  the  ligature  and  the 
aneurismal  sac.  When,  however,  no  branch,  ca- 
pable of  maintaining  the  circulation  in  the  sac,  is 
situated  between  this  and  the  ligature,  Dupuytrcn 
joins  Wardrop,  and  others,  in  representing  the  pro- 
babilities of  a  ci.ire  as  very  great.  The  result,  he 
adds,  may  also  be  favourable,  although  a  few  small 
branches  may  originate  near  the  aneurism,  because 
the  coagiiliim,  which  is  fnrnu'd  in  the  sac  and  in- 
ternal trunk,  will  he  likely  to  extend  into  them. 
But,  says  he,  the  presence  of  considerable  branches, 
such  as  are  capable  of  impeding  the  blood  in  the 
tumor  from  nsMiming  a  solid  consistence,  must 
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evidently  render  the  operation  useless.  Na)', 
what  is  worse,  it  may  accelerate  the  fatal  progress 
of  the  disease;  because,  when  the  blood  has  only 
a  narrow  outlet  on  the  distal  side  of  the  aneurism, 
nature  will  make  a  perpetual  effort  to  enlarge  it, 
and  in  this  progress  the  sac  will  be  more  and  more 
distended.  {Dufxiylren,  Clin.  Chir.  t.  iv.  p.  592.) 
The  example  in  which  this  eminent  surgeon  tried 
this  practice  on  the  axillary  artery  will  be  pre- 
sently noticed.  The  fact  of  the  general  failure  of 
Brasdor's  operation  when  any  considerable  vessels 
arise  from  the  sac,  or  artery,  on  the  cardiac  side  of 
the  ligature,  and  the  greater  success  that  has  at- 
tended such  operations  when  performed  for  carotid 
aneurism  than  any  other  form  of  this  disease, 
seem  to  me  to  justify  the  view  of  the  principles  on 
which  this  operation  sometimes  brings  about  a  cure, 
entertained  by  Hodgson,  Wardrop,  and  Dupuy- 
tren.  I  make  this  remark,  fully  aware  of  the 
suggestion  of  Mr.  Guthrie,  that  the  cure,  so  far  as 
it  goes,  is  affected  by  inflammation  of  the  artery 
and  sac,  and  not  by  the  mere  coagulation  of  the 
blood  in  them.  (See  Guthrie,  On  Dis.  of  the  Ar- 
teries, p.  179.)  He  also  enters  into  an  inquiry 
how  far  the  communicating  of  inflammation  to  an 
aneurism  so  near  the  heart  as  an  aneurism  of  the 
innominata  or  lower  part  of  the  carotid,  is  an  ad- 
visable proceeding.  He  argues,  that  too  much 
inflammation  kills  the  patient,  while  too  little  is 
insufficient  to  effect  a  cure.  In  support  of  his  rea- 
soning, Mr.  Guthrie  takes  a  different  view  of  Mr. 
Montgomery's  case  from  what  that  gentleman  him- 
self does  ;  and  on  the  following  grounds;  —  "An 
aneurismal  sac,  of  the  size  described  in  the  first  part 
of  the  case,  never  could  disappear  in  four  months 
by  any  of  the  processes  of  nature,  or  after  any 
operation  performed  for  its  cure,  with  which  we  are 
at  present  acquainted  ;  more  particularly  as  the 
remains  of  the  artery  and  vein  were  discoverable, 
although  obliterated,  by  which  I  understand  them 
to  have  become  impervious.  There  never  was 
then  an  aneurism  of  the  carotid ;  but  the  aneu- 
rism, which  was  found  to  exist  between  the  origin 
of  the  left  carotid  and  the  innominata,  had  formerly 
extended  up  the  neck,  so  as  to  resemble  an  aneu- 
rism of  the  carotid.  The  operation  on  the  carotid 
gave  rise  to  inflammation,  which  extended  first  to 
the  arch  of  the  aorta,  and  to  the  aneurismal  sac,  and 
afterwards  along  the  aorta  to  the,  heart  and  peri- 
cardium, which,  in  the  end,  destroyed  the  patient." 
(See  Guthrie,  On  Dis.  of  Arteries,  p.  198.)  What- 
ever may  have  really  happened  in  this  instance,  it 
will  not  form  an  adequate  ground  for  the  rejection 
of  Brasdor's  operation  in  examples  where  the  aneu- 
rism is  truly  one  of  the  carotid,  and  a  ligature 
cannot  bo  applied  below  the  tumor.  Indeed 
M.  Lisfranc  argues,  that  Mr.  Guthrie's  objection 
of  the  inflammation  being  likely  to  be  propagated 
to  the  heart,  has  no  weight  at  all ;  for,  says  he, 
"  If  this  consequence  is  so  greatly  dreaded  after 
the  ligature  is  placed  on  the  distal  side  of  the  sac, 
how  much  more  so  niust.it  be,  when  Ancl's  method 
is  pursued !  Besides,  is  the  fear  of  such  inflamma- 
tion, which  is  after  all  very  uncertain,  a  sufficient 
I'oason  for  renouncing  the  only  hope  of  saving  the 
patient  ?  "  {Lisfranc,  De  I'Oli/ilt'ration  dcs  Artercs 
p.  97.) 

In  this  article  I  have  not  yet  mentioned  the 
proposal  made  by  Dr.  Jameson,  of  Baltimore,  to 
substitute  for  the  ligature  a  scton  composed  of 
thread,  or  of  a  piece  of  doe-skin.    The  carotid  of 
N  8 
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a  sheep  was  transfixed  with  a  needle,  armed  with 
a  slip  of  doe-skin  of  a  conical  shape,  three  lines 
broad  at  its  greatest  extremity.  The  two  ends  of  it 
were  cut  oft'  three  lines  from  the  vessel.  There  was 
no  hemorrhage  during  the  operation.    The  animal 
was  killed  on  the  twenty-second  day ;  and  the  coats 
of  the  artery  were  found  considerably  thickened 
for  an  inch  above  and  below  the  seton.    On  one 
side  of  the  vessel  there  was  no  trace  of  the  wound ; 
but,  on  the  other,  there  was  a  slight  depression, 
containing  a  yellowish  substance,  which  proved  to 
be  a  small  particle  of  doe-skin.  The  parietes  of  the 
artery  were  in  contact,  and  every  where  united, 
excepting  a  flattened  apertui'e,  capable  of  admit- 
ting a  small  probe.    The  same  experiment  was 
repeated  on  the  carotids  of  dogs  by  Dr.  Jameson, 
and  also  by  M.  Worms,  at  the  Val  de  Grace,  m 
Paris,  with  similar  results.    M.  Amussat  varied 
the  process  by  puncturing  the  artery  with  a  curved 
needle,  armed  with  a  common  thread,  which  was 
conveyed  up  within  the  tube  of  the  vessel  about  an 
inch,  and  then  brought  out  through  the  side  of  the 
vessel,  by  means  of  the  needle.   Then  the  ligature 
was  drawn  further  up,  till  its  lower  end  was  en- 
tirely within  the  artery.    A  knot  was  next  made 
near  the  vessel,  and  the  rest  of  the  ligature  cut  off. 
In  small  arteries,  a  clot  was  produced  round  the 
thread,  and  the  artery  became  obliterated.  In 
vessels  above  a  certain  size,  no  clot  was  found. 

With  respect  to  setons,  as  substitutes  for  the  liga- 
ture in  the  treatment  of  aneurism,  I  am  of  opinion 
that  they  promise  no  advantage  whatsoever,  and 
as  being  less  likely  to  produce  the  desired  oblite- 
ration of  the  artery,  should  never  be  employed  on 
the  human  subject.  I  entertain  the  same  opinion  of 
acupuncture,  which  has  been  tried  by  M.  Velpeau, 
M.  Amussat,  and  Mr.  Benjamin  Phillips,  on  the 
arteries  of  animals.  In  some  of  these  experiments, 
one  or  more  needles  or  pins  were  thrust  through 
the  arteries  without  any  preliminary  exposure  of 
these  vessels ;  while,  in  others,  the  arteries  were 
first  laid  bare.    The  accounts  given  of  these  ex- 
periments prove,  that  the  obliteration  of  the  vessel 
by  the  plan  is  a  matter  of  great  uncertainty ;  and 
that  in  several  instances,  where  the  attempt  was 
made  to  transfix  tlie  artery  through  the  luidivided 
coverings,either  it  was  not  hit  at  all,  or  only 
pierced  very  near  one  of  its  sides.  {Lisfranc, 
De  I'Oblite'ratioh  des  Artms,  p.  77  ;  also  Mr.  B. 
PJdUips,  On  the  Cure  of  Aneurismal  Tumors  wUh- 
out  the  Knife  or  Ligature.)    Besides,  it  is  doubt- 
ful whether  the  arteries  of  the  human  body  can 
be  so  easily  rendered  impervious,  or  the  process  of 
reparation  be  so  favouriibly  carried  on  in  them,  as 
in  the  arteries  of  animals.    As  Mr.  Guthrie  ob- 
serves, it  is  probable  that  a  simple  puncture  with 
a  needle  would  sometimes  heal  ;  but  ho  has  seen 
two  instances,  "in  which  the  femoral  artery  was 
wounded  with  a  tenaculum,  and  ulceration  fol- 
lowed ijy  hemorrhage,  took  place  in  both,  requiring 
application  of  a  ligature."    (See  Guthrie,  On  Dis. 
of  Arteries,  p.  212.) 

I  shall  finish  those  general  observations  on  the 
treatment  of  external  aneurisms,  or  such  as  admit 
more  particularly  of  surgical  treatment,  with  ob- 
serving, that,  in  England,  surgeons  now  lose  few 
patients  either  from   gangrene  of  the  limb 


success  is  to  be  ascribed  to  the  perfection  in  their 
mode  of  operating ;  the  choice  of  a  proper  kind 
of  ligature  ;  the  right  plan  of  applying  it ;  the 
rejection  of  the  employment  of  several  ligatures 
at  a  time;  the  great  care  taken  to  promote  the 
healing  of  the  wound  as  quickly  as  possible  ;  the 
avoidance  of  all  unnecessary  and  hurtful  extra- 
neous substances  in  the  wound  ;  and,  above  all,  the 
relinquishment  of  the  formidable  proceeding  of 
cutting  open  the  tumor. 

In  the  consideration  of  particular  aneurisms,  I 
shall  begin  with  those  which  may  be  cured  by  a 
surgical  operation  ;  and  here  we  shall  be  _  fully- 
satisfied  that  "  Vart  de  gueiir  ne  tnompJie  jamais 
plus  lieiireusement  que  lorsquHl  j'eut  employer  la 
medecine  efficace,  c'est  a  dire,  les  moyens  chirur- 
gicaux  ow  operatoires."  {Pelletan,  Clinique  Chir. 
t.  i.  p.  110.) 


Of  PoplitejU-  Aneurism,  and 
FOR  ITS  Cure. 


Operation 


secondary  hemorrhage  ;  and  this,  notwithstanding 
they  may  sometimes  prefer  applying  a  ligature 
above  the  profunda  to  cutting  open  tlie  aneurismal 
tumor.     I  firmly  believe,  that  such  matchless 


Notwithstanding  the  solitary  example  in  which 
M.  A.  Severinus,  early  in  the  17th  century,  tied 
the  femoral  artery  near  Poupart's  ligament  in  a 
case  of  aneurism  {De  Efficac.  Med.  lib.  i.  p.  2, 
c.  51 ),  the  practice  of  tying  arteries  wounded  either 
by  accident  or  in  the  performance  of  siurgical  ope-_ 
rations,  and  even  the  plan  of  tying  the  brachial 
artery  for  the  cure  of  aneurism  at  the  bend  of  the 
the  arm,  were  known  long  before  the  operation 
for  the  relief  of  popliteal  aneurism  was  attempted. 
The  considerable  size  of  the  femoral  artery,  its 
deep  situation,  the  urgent  symptoms  of  the  disease, 
and  ignorance  of  the  resources  of  nature  for  trans- 
mitting blood  into  the  limb  after  the  ligature  of 
the  vessel,  are  the  circumstances  which  appear  to 
have  deterred  former  surgeons  from  this  opera- 
tion. . 

Valsalva  treated  popliteal  aneurisms  on  the 
debilitating  method,  and  published  one  or  two 
equivocal  proofs  of  its  success.    In  Pelletan's  first 
memoir  on  aneurism,  and  in  the  3rd  vol.  of  Sa- 
batier's  Medecine  Operatoire,  as  I  shall  hereafter 
notice  again,  are  two  cases  of  axillary  aneurisms, 
which  were  cured  by  Valsalva's  treatment.  But 
encouraging  as  such  examples  may  be,  experience 
is  not  yet  sufliciently  favourable  to  this  practice  to 
allow  it  to  bear  a  comparison,  in  point  of  efficacy, 
with  the  surgical  operation,  or  to  justify  the  gene- 
ral rejection  of  this  last  more  certain  means  of  cure. 
As  Pelletan  admits,  Valsalva's  treatment  is  ex- 
tremely severe;  the  event  of  it  doubtful;  and 
were  the  plan  to  fail,  the  patient  might  not  be  left 
in  a  condition  to  bear  an  operation,  for  the  success 
of  wliich  it  seems  necessary  that  a  certain  strength 
of  vascular  action  should  exist,  in  order  that  the 
blood  may  be  freelv  transmitted  through  such  ar- 
terial branches  as  are  to  supply  the  places  of  the 
main  trunk  after  it  has  been  tied.  The  tune,  there- 
fore, has  not  yet  arrived  when  surgical  operations 
for  the  relief  of  aneurisms  can  be  relinqmshed. 
C/mV.  t.  i.  p.  114.) 
[Femoral  and  popliteal  aneurisms  may  usually 
be  successfully  treated  by  the  compression^  of  the 
artery  in   the  groin,  by  means  of  Ca'ae  s_  com- 
pressor, or  some  similar  instrument  applied  in  ac- 
cordance with  the  principles  already  laid  down. 
In  no  cases  of  aneurism  is  compression  so  service- 
able as  in  these,  and  it  should,  as  a  S"""''"' "  f' 
be  had  recourse  to  in  the  first  mstance.    In  the 
event  of  its  faiUng  from  some  untoward  accident, 


he  ligature  of  the  femoral  artery  may  then  be 
iLiiJertiiken.] 

Aneurisms  in  general,  and,  among  tbem,  the 
opliteal  case,  are  all  attended  with  some  little 
liance  of  a  spontaneous  cure  ;  yet  this  desirable 
event  is  too  uncommon  to  be  a  judicious  reason 
for  postponing  the  operation,  especially  as  it  is 
the  usual  course  of  the  disease  to  continue  to  in- 
crease ;  while,  in  the  early  stage,  the  cure  may  be 
more  speedily  accomplished.  In  fact,  when  the 
patient  is  not  too  much  debilitated,  the  experience 
of  modern  operators  leaves  no  ground  for  appre- 
hending that  the  anastomoses  will  not  suffice  for 
the  due  nourishment  of  the  leg,  and  conseciuently 
proves,  that  waiting  beyond  a  certain  time  for 
the  enlargement  of  the  collateral  vessels  to  take 
place  is  altogether  an  unnecessary  and  a  disadvan- 
tageous method.  Popliteal  aneurisms,  as  well  as 
other  external  tumors  of  the  same  nature,  stand 
some  chance  of  a  spontaneous  cure,  when  any 
cause  induces  a  general,  violent,  and  deep  inflam- 
mation all  over  the  swelling;  for,  then  the  com- 
munication between  the  sac  and  the  artery  is  likely 
to  become  closed  with  coagulating  lymph,  and  the 
pulsation  of  the  tumor  to  be  suddenly  and  per- 
manently stopped.  Tf,  in  this  state,  the  disease 
sloughs,  and  the  patient's  constitution  holds  out, 
the  coagulated  blood  in  the  sac  and  the  slonghs 
are  gradually  detached,  leaving  a  deep  ulcer, 
which  ultimately  heals.  An  example,  in  which 
a  popliteal  aneurism  was  cured  by  such  a  process, 
is  related  in  the  Trans,  for  the  Bnprovement  of 
Med.  and  C/iir.  Knowledge.,  vol.  ii.  p.  260. 

In  former  times,  when  all  hopes  of  curing  a 
popliteal  aneurism  by  Valsalva's  method,  by  com- 
pression, or  a  natm-al  process,  were  at  an  end, 
amputation  of  the  limb  was  considered  as  the  sole 
and  necessary  means  of  saving  the  patient's  life. 
But,  about  seventy  years  ago,  the  confidence  of  sur- 
geons in  the  sufficiency  of  the  anastomosing  vessels 
for  the  continuance  of  the  circulation  began  to 
increase ;  and,  in  opposition  to  the  tenets  of  J.  L. 
Petit  and  Pott,  experience  soon  proved,  that,  in 
general,  not  only  might  the  patient's  life  be  saved, 
but  his  limb  also,  and  this  without  any  operation 
that  could  be  compared  with  amputation,  in  regard 
to  severity.  On  looking  back  to  the  history  of 
amputation,  we  shall  find  that  A.  N.  Guenault 
was  one  of  the  earliest  writers  who  disapproved  of 
amputation  as  not  truly  necessary  in  cases  of  pop- 
liteal aneurism. 

It  is  alleged  that  Teislere,  Molinclli,  Guattani, 
Mazotti,  and  some  other  celebrated  Italian  sur- 
geons, were  the  first  who  ventured  to  tie  the 
popliteal  artery  for  the  cure  of  aneurism.  The 
path,  as  Pclletan  remarks,  had  been  pointed  out 
to  them  by  Winslow  and  Haller,  whose  valuable 
descriptions  and  plates  of  the  arterial  anastomoses 
about  the  knee-joint,  showed  by  what  means  the 
lower  part  of  the  limb  would  be  nourished,  after 
a  ligature  had  been  placed  on  the  principal  arterial 
trunk.  For  almost  thirty  years,  however,  the 
practice  of  tying  the  popliteal  artery  was  confined 
to  the  Italian  surgeons.  Pelletan  believes  that 
he  was  the  first  who  attempted  such  an  operation 
at  Paris,  nearly  thirty  years  ago  (alluding  to  about 
the  year  17!iO,  the  Clinique  CMrurrjicale  being 
dated  1810). 

However,  this  opbration  of  opening  the  tumor 
and  tying  the  popliteiil  artery  itself,  was  a  severe 
and  often  a  fatal  proceeding,  and  docs  not  admit  of 
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being  compared  with  the  Hunterian  operation,  in 
point  either  of  simplicity,  safety,  or  success,  as  I 
shall  explain,  after  the  detail  of  a  few  particulars 
relating  to  the  popliteal  aneurism. 

On  whatsoever  side  of  the  artery  the  tumor  is 
produced,  it  can  be  plainly  felt  in  the  hollow  be- 
tween the  hamstrings,  and  in  general  its  nature  is 
as  easily  ascertained  by  the  pulsation  in  every  part 
of  it.    In  the  early  stage  of  spontaneous  aneurism, 
the  swelling  is  soft,  not  usually  accompanied 
by  pain,  and  capable  of  being  lessened  by  pres- 
sure, and  more  particularly  by  compression  of  the 
artery  above  the  tumour,  whereby  the  flow  of 
blood  into  it  is  stopped,  or  materially  diminished. 
The  pulsation  then  ceases,  but  is  restored  on  the 
compression  being  removed ;  and  with  the  return 
of  the  pulsation,  and  that  of  the  swelling  to  its 
original  size,  a  peculiar  thrilling  feel  is  experi- 
enced, arising  from  the  passage  of  the  blood  into 
the  aneurism  again  from  the  artery,  and  termed 
by  the  French  hruissement,  because  attended  with 
a  confused  rattling  sound.    After  the  swelling  has 
existed  a  little  while,  the  bruit  de  soiiffiet,  or  bellows 
sound,  is  likewise  more  audible,  especially  when  the 
stethoscope  is  employed.    At  length  the  tumor 
becomes  firmer,  and  the  blood  cannot  be  entirely 
pressed  out  of  it,  because  the  interior  of  the  sac  is 
now  more  or  less  covered  by  solid  lamellated  blood. 
The  patient,  in  order  to  avoid  bearing  much  on  the 
affected  limb,  limps  in  the  early  stage  of  the  case  ; 
but,  "  as  the  aneurism  increases,  he  does  so  from 
two  causes — the  pressure  which  takes  place  on  the 
nerves  passing  to  the  toes,  and  which  gives  rise  to 
pain,  not  in  the  part  affected,  but  in  that  to  which 
the  terminations  of  the  nerves  are  distributed  ;  and, 
firom  the  same  cause,  giving  rise  to  contraction  of 
the  muscles  and  rigidity  of  the  tendons  passing  be- 
hind the  joint,  the  leg  is  permanently  bent  ;  the 
toes  and  leg  are  extremely  pauiful  ;  and  the  foot 
and  leg,  incapable  of  bearing  the  weight  of  the 
body,  become  swelled  and  oedematous."  (See 
Guthrie,  On  Dis.  of  tlie  Arteries,  t.  i.  p,  109.) 
Sometimes,  however,  the  patient,  even  in  the  spon- 
taneous form  of  the  disease,  does  complain  of  great 
pain  in  the  ham,  and  of  numbness  in  the  leg  and 
foot,  instead  of  pain  in  those  parts.  (See  Case  by 
Collis,  in  Dubliii  Journ.of  Med.  5oi.,  vol.  v.  p.  33.) 
The  symptoms  of  a  popliteal  aneurism,  as  they 
present  themselves,  when  the  sac  gives  waj'  imder 
the  integuments  and  fascia,  or  under  the  heads  of 
the  gastrocnemius,  I  need  not  repeat  as  they  have 
been  noticed  in  the  general  observations  on  aneur- 
ism.   The  progress  of  a  popliteal  aneurism  dift'ers 
in  different  examples  ;  being  sometimes  slow,  in 
other  instances  rapid.    Mr.  Collis  had  a  patient 
with  an  aneurism  in  each  ham,  and  the  disease 
coutinued  almost  stationary  from  1818  to  1833, 
durnig  all  which  time  so  little  inconvenience  was 
experienced  by  the  patient,  that  he  was  able  to 
discharge  the  fatiguing  duties  of  an  iniantry  soldier. 
(See  Dublin  Journ.  of  Med.  Science,  vol.  v.  p.  32.) 
I  had  a  patient  with  popliteal  aneurism,  who,  in 
his  business  of  an  organ-builder,  used  to  ascend 
ladders,  and  lead  a  very  active  life  for  a  consi- 
derable length  of  time  ;  indeed,  until  the  sac  gave 
way,  and  the  disease  changed  into  the  diffused 
form.    (See  Med.  Chir.  Trans,  vol.  xvi.)  Though 
the  disease  may  not  occur  in  the  popliteal  artery  bo 
often  as  in  the  aorta  itself,  it  certainly  is  seen 
more  frequently  in  the  former  vessel  than  any 
other  branch  derived  from  the  aorta.    As  Sir  E. 
N  4 
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Home  has  observed,  this  circumstance  has  never 
been  satisfactorily  explained  ;  and,  what  is  rather 
curious,  in  many  instances  of  this  disease,  the 
patients  have   been  coachmen  and  postillions. 
Morgagni  found  aneurisms  of  the  aorta  most  fre- 
quent in  guides,  post-boys,  and  other  persons  who 
sit  almost  continually  on  horseback  ;  a  fact,  which 
he  imputes  to  the  concussion  and  agitation  to  which 
such  persons  are  exposed.    Some  allusion  to  this 
subject  has  already  been  made  in  the  foregoing 
pages.    Whether  an  explanation  of  the  frequency 
of  popliteal  aneurisms  can  be  correctly  referred  to 
the  force  with  which  the  blood  must  be  impelled 
against  the  bend  of  the  artery  when  the  knee  is 
in  a  state  of  flexion,  seems  questionable,  though  it  is 
on  a  similar  principle  that  the  great  frequency  of 
aneurisms  of  the  curvature  of  the  aorta  is  at- 
tempted to  be  solved.    (Home,  in  Trans,  for  the 
Improvement  of  Med.  and  Chir.  Knowledge,  vol.  i. 
&c. ;  and  Monro,inEd.  Med. Essay s,yo\.  v.)  Were 
this  the  only,  or  even  the  principal  cause,  surely 
one  would  have  reason  to  expect  aneurisms  to  be 
•nt  least  as  frequent  in  the  axilla,  and  in  the  bend 
of  the  elbow,  as  in  the  ham. 

Popliteal   .ineurism   was    once    supposed  to 
arise  from  a  weakness  in  the  coats  of  the  arterj', 
independently  of  disease.    If  this  were  true,  we 
might  reasonably  conclude,  that,  except,  at  the 
dilated  part,  the  vessel  would  be  sound.  Then 
the  old  practice  of  opening  the  sac,  tying  the 
artery  above  and  below  it,  and  leaving  the  bag 
to  suppurate  and  heal  up,  would  naturally  present 
itself.    As  the  arterial  coats  were  found  to  be 
altered  in  structure  higher  up  than  the  tumor 
and  the  artery  immediately  above  the  sac,  sel- 
dom united  when  tied,  but,  when  the  ligature 
came  away,  the  patient  was  destroyed  by  hemor- 
rhage, Mr.  Hunter  concluded,  that  some  disease 
affected  the  coats  of  the  vessel,  before  the  actual 
occurrence  of  aneurism.     Dissatisfied  with  Hal- 
ler's  experiments  on  frogs,  showing  that  weakness 
alone  could  give  rise  to  aneurism,  he  tried  what 
would  happen  in  a  quadruped,  whose  vessels  were 
very  similar  in  structure  to  the  human.  Having 
denuded  above  an  inch  of  the  carotid  artery  of  a 
dog,  and  removed  its  external  coat,  he  dissected 
off  the  other  coats,  layer  after  layer,  till  what  re- 
mained was  so  thin,  that  the  blood  could  be  seen 
through  it.  In  about  three  weeks  the  dog  was  killed, 
when  the  wound  was  found  closed  over  the  artery, 
which  was  neither  increased,  nor  diminished  m  size 
It  being  conjectured  that  the  prevention  _  of 
aneurism,  perhaps,  arose  from  the  parts  being 
immediately  laid  down  on  the  weakened  portion 
of  the  artery.  Sir  E.  Home  stripped  off  the  outer 
laj'ers  of  the  femoral  artery  of  a  dog,  placed  lint 
over  the  exposed  part  of  the  vessel  to  keep  it  from 
imiting  to  the  sides  of  the  wound,  and  in  six 
weeks  killed  the  animal,  and  injected  the  artery, 
which  was  neither  enlarged  nor  diminished,  its 
coats  having  regained  their  natural  thickness  and 
appearance. 

These  experiments  strengthened  Mr.  Hunter's 
helief,  that  aneurismal  arteries  are  diseased  ;  that 
the  morbid  affection  frequently  extends  a  good 
■way  from  the  sac  along  the  vessel  ;  and  that  the 
cause  of  failme,  in  the  old  operation,  arose  from 
tving  a  diseased  artery,  which  was  incapable  of 
uniting  before  the  li(?ature  separated.  These  re- 
flections led  him  to  propose  taking  up  the  artery 
in  the  anterior  part  of  tlie  thigh,  at  some  distance 


from  the  diseased  portion,  so  as  to  diminish  the 
risk  of  hemorrhage,  and  be  enabled  to  get  at  the 
vessel  again,  in  case  it  should  bleed.  The  stream 
of  blood  into  the  sac  being  stopped,  he  concluded 
that  the  sac  and  its  contents  would  be  absorbed, 
and  the  tumor  gradually  disappear,  so  as  to  ren- 
der any  opening  of  it  unnecessary. 

The  first  operation  of  this  kind  ever  done 
was  performed  on  a  coachman,  by  Mr.  Hunter, 
in  St.  George's  Hospital,  December,  1785.  An 
incision  was  made  on  the  anterior  and  inner  part 
of  the  thigh,  rather  below  its  middle,  which  wound 
was  continued  obliquely  across  the  inner  edge  of 
the  sartorius  muscle,  and  made  large,  in  order  to 
facilitate  the  performance  of  whatever  might  be 
necessary.    The  fascia  covering  the  artery  v,-as 
then  laid  bare,  for  about  three  inches,  after  which 
the  vessel  itself  could  be  felt.    A  cut,  about  an 
inch  long,  was  then  made  through  the  fascia, 
along  the  side  of  the  artery,  and  the  fascia  dis- 
sected off.    Thus  the  vessel  was  exposed.  Having 
disengaged  it  from  its  connections  by  means  of 
the  knife  and  a  thin  spatula,  Mr.  Hunter  put  a 
double  ligature  under  it  with  an  eye-probe.  The 
double  ligature  was  then  cut,  so  as  to  make  two 
separate  ones.    The  artery  was  now  tied  with  both 
these  'ligatures,  but  so   sligliily  as  only  io  com- 
press the  sides  together.     Two  additional  ligatures 
were  similarly  applied  a  little  lower,  with  a  view  of 
compressing  some  length  of  artery  so  as  to  make 
amends  for  the  want  of  tightness,  as  it  was  wished 
to  avoid  great  pressure  on  any  one  part  of  the 
vessel.    The  ligatures  were  left  hanging  out  of 
the  wound,  which  was  closed  with  sticking-plaster. 
On  the  second  day  the  aneurism  had  lost  one 
third  of  its  size,  and,  on  the  fourth,  the  wound 
was  every  where  healed,  except  where  the  liga- 
tures were  situated.    On  the  ninth,  there  was 
a  considerable  discharge  of  blood  from  the  aper- 
tures of  the  ligatures,  but  it  ceased  on  applying  a 
tourniquet,  and  did  not  recur.    On  the  fifteenth 
day  after  the  operation,  some  of  the  ligatures 
came  away,  followed  by  a  small  quantity  of  mat- 
ter ;  and  about  the  latter  end  of  Januarj-,  1786, 
the  man  went  out  of  the  hospital,  the  tumor  having 
become  still  less.    In  the  course  of  the  spring, 
abscesses  in  the  vicinity  of  the  cicatrix  fo  owed, 
and  some  pieces  of  ligature  were  occasionally  dis- 
charged.   In  the  beginning  of  Julj',  a  piece  ol 
ligature,  about  one  inch  long,  came  away,  alter 
which  the  swelling  went  off  entirely,  and  the  man 
left  the  hospital  again  on  the  8th  perfectly  well, 
tliere  being  no  appearance  of  swelling  in  the_ham. 
This  subject  died  of  a  fever  in  March,  1  /8<,  and 
on  dissection,  the  fermoral  artery  was  found  im- 
pervious from  the  giving  off  of  the  arteria  pro- 
funda down  to  the  place  of  the  ligature  and  an 
ossification  had  taken  place  for  an  inch  and  a 
half  along  the  course  of  this  part  of  the  vesse  . 
Below  this  portion  the  vessel  was  pervious,  till 
iust  before  it  came  to  the  aneurismal  sac,  where 
it  was  again  closed.    What  remained  of  the  sac 


was  somewhat  larger  than  a  hen  a  egg, 


and  its 

was  somewiiiu  liviyt'   -  ■  -  . 

communication  with  the  popliteal  artery  ^v^s  ob- 
literated. The  rest  of  the  particulars  of  the  dis- 
section are  very  interesting.  (Sec  Trans,  fo,  the 
Improvement  of  Med.  and  Chir.  huoxvkdge,  vol.  i. 

^'  S  celebrated  case  completely  "tntlished  the 
important  fact,  that  simply  taking  oft  J  '^^  f 
the  circulation  is  sulficient  to  cure  an  aneuiism, 


[■10  tumor  being  afterwards  diminished  and  re- 
Mvod  by  the  action  of  the  absorbent  vessels.  In 
dor  to  confirm  the  same  fact,  Sir  E.  Home  re- 
nted a  case  of  femoral  aneurism,  which  got  \yell 
without  an  operation,  but  on  a  similar  principle 
to  what  occurs  when  the  artery  is  tied.  A  trial 
of  pressure  liad  been  made  without  avail.  The 
tumor  became  very  large,  and  such  inflammation 
took  place  in  the  sac  and  integuments,  that  mor- 
tification was  impending  ;  no  pulsation  could  now 
be  felt  in  the  tumor,  or  the  artery  above  it.  The 
correct  inference  of  Sir  E.  Home  was,  that  a 
coagulum,  which  we  know  always  occurs  in  an 
artery  previously  to  mortification,  seemingly  to 
prevent  bleeding,  had  formed  in  this  instance, 
and,  in  conjunction  with  the  effusion  of  coagulable 
lympli  about  the  root  of  the  aneurism,  had  kept 
the  blood  from  entering  the  sac. 

Mr.  Hunter's  second  operation  was  on  a  trooper. 
Instead  of  using  several  ligatures,  which  were 
found  hurtful,  he  tied  the  artery  and  vein  with  a 
single  strong  one  ;  but,  unluckily,  the  experiment 
was  made  of  dressing  the  wound  from  the  bottom, 
instead  of  attempting  to  unite  it  at  once,  and  the 
result  was,  that  the  man  died  of  hemorrhage. 

After  this  case,  Mr.  Hunter's  practice  was  to 
tie  the  artery  alone  with  one  strong  ligature,  and 
unite  the  woimd  as  speedily  as  possible. 

Having  recorded  Mr.  Hunter's  cases,  which 
first  established  the  present  method  of  operating 
for  the  cure  of  popliteal  aneurisms,  I  shall  not 
repeat  the  strong  reasons  which  exist  against  the 
employment  of  reserve-ligatures  ;  metallic  com- 
pressors ;  two  ligatures,  with  the  division  of  the 
vessel  between  them  ;  the  interposition  of  pieces 
of  linen,  wood,  cork,  agaric,  &c.  between  the  knot 
and  the  vessel  ;  the  use  of  large  ligatures  ;  and 
other  contrivances,  the  merits,  or  rather  demerits, 
of  which  have  been  already  fully  considered  in  the 
preceding  section.  My  next  duty  is  to  explain  the 
method  of  performing  the  Hunterian  operation,  as 
brought  to  its  modern  state  of  improvement,  and 
adapted  to  the  wise  principles  which  first  emanated 
from  the  valuable  experiments  and  investigations 
of  Dr.  .lones.    (See  Hemorrhage.) 

In  the  arrangement  of  the  assistants,  one  of 
them  should  be  so  placed,  that,  if  required,  in  con- 
sequence of  any  accidental  wound  of  that  vessel 
in  the  operation,  he  can  compress  the  femoral 
artery  as  it  passes  over  the  brim  of  the  pelvis  ; 
but,  as  Scarpa  justly  observes,  no  pressure  of  this 
kind  is  to  be  made,  unless  the  accident  referred  to 
should  happen,  because  the  pulsations  of  the  ar- 
tery, inasmuch  as  they  indicate  the  track  of  the 
vessel,  must  tend  materially  to  facilitate  the  ope- 
ration. The  surgeon  is  to  explore  with  his  fore- 
finger the  course  of  the  artery  from  the  crural  arch 
downwards  ;  and  when  he  comes  to  tlie  place 
where  the  vibration  of  this  vessel  begins  to  bo  less 
distinctly  felt,  this  jmhil  is  lo  hefixed  ujinn  for 
llie  lower  mil  of  the  cvlcrnal  incision.  This 
angle  of  the  wound  will  fall  nearly  on  the  inner 
edge  of  the  sartorius,  just  where  this  muscle 
crosses  the  track  of  the  femoral  artery,  and  at 
the  very  apex  of  the  triangle  formed  by  the  con- 
vergence of  the  triceps  and  vastus  internus.  A 
little  more  than  three  inches  above  the  place  hero 
fixed  upon,  the  surgeon  is  to  begin,  with  a  con- 
vex-edged bistoury,  the  incision  through  the  in 
teguments  and  cellular  substance,  and  carry  the 
wound  down  tho  thigh,  in  a  sliglitly  oblifjiic  line, 
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from  without  inwards,  so  as  to  make  it  follow  tho 
course  of  the  artery,  as  far  as  the  apex  of  the 
above-mentioned  triangular  space,  or  the  point 
where  the  vessel  passes  under  the  inner  edge  of 
the  sartorius  muscle,    In  order  to  make  this  first 
external  incision  with  correctness,  I  consider  it 
a  good  rule  .always  to  take  particular  notice  of  the, 
line  described  by  the  sartorius  on  the  thigh,  the 
inner  margin  of  which  muscle,  at  the  place  where 
it  meets  the  artery,  as  we  have  seen,  forms  at 
once  the  lower  boundary  of  the  incision,  and  an 
important  guide  to  the  vessel  itself.     By  ob- 
serving the  track  of   the  sartorius  attentively, 
we  shall  likewise  avoid  all  chance  of  making  the 
wound  too  low  down,  so  as  to  have  this  muscle 
intervening  between  the  incision  and  the  artery  ; 
a  greater  source  of  embarrassment  in  the  opera- 
tion, and  of  troublesome  consequences  afterwards, 
than,  perhaps,  any  other  error  ;  for  when  this 
has  happened,  and  the  surgeon  has  not  room 
enough  afforded  by  the  higher  part  of  the  wound 
to  get  at  the  artery  above  the  sartorius,  he  is 
compelled  to  dissect  and  raise  up  this  muscle 
from  its  natiu'al  connections,  ere  he  can  plainly 
discover  the  vessel.    This  inconvenience  made  a 
deep  impression  on  me  in  the  first  case  where  I 
tied  the  femoral  artery ;  for  the  intervention  of 
the  sartorius  in  a  stout  soldier,  upon  whom  the 
operation  was  done,  threw  me  into  the  dilemma 
of  either  dissecting  at  the  outer  edge  of  this 
muscle,  and  drawing  it  inwards,  or  of  enlarging 
the  wound  upwards.    The  latti-r  proceeding  was 
that  to  which  I  gave  the  preference,  because  it 
seemed  to  me  an  excellent  maxim  in  this  ope- 
ration, to  avoid  making  any  further  detachment 
of  parts  from  their  natural  connections  than  is 
absolutely  necessary  ;  and  I  knew,  that  when  the 
wound  was  extended  a  little  higher  up,  the  artery 
would  present  itself  more  superficially,  quite  un- 
concealed by  any  muscle  whatever.    In  fact,  in 
the  superior  third  of  the  thigh,  the  anterior  surface 
of  the  artery  is  covered  only  by  the  common  inte- 
guments, the  superficial  fascia,  the  inguinal  glands, 
the  fascia  lata,  a  little  cellular  tissue,  and  the  ar- 
terial sheath.    But  in  the  middle  third  of  the  limb 
the  vessel  is  more  deeply  siated,  as,  in  addition  to 
the  skin,  superficial  fascia,  fascia  lata,  cellular 
tissue,  and  arterial  sheath,  it  is  covered  by  the  sar- 
torius muscle,  beneath  which  is  a  fascia  composed 
of  oblique  fibres,  passing  from  the  tendon  of  the 
adductor  longus  and  niagnus  muscle  to  the  vastus 
internus.    (See  Dr.  Qmhi's  Elements,  p.  oO(), 
ed.  2.)    This  last  facia  begins  superiorly  at  the 
point  where  the  sartorius  first  passes  in  front  of 
tho  artery,  and  is  here  thin  ;  but,  about  the  mid- 
dle of  the  thigh,  it  is  very  dense.    It  terminates 
at  the  upper  part  of  tho  inferior  third  of  the  thigh, 
in  a  well-defined  edge,  beneath  which  passes  the 
nervus  saph.xnus  major.    If  this  fascia  be  divided 
tho  femoral  artery  and  vein  will  be  exposed,  (See 
Ihirrison's  Snri/ical  yinaloiiiy  o/llia  Al  tering,  vol.  ii. 
p.  1.3(),  cd.  2.)    Anatomy  teaches  us,  then,  that 
the  femoral  artery  may  be  more  readily  taken  up  in 
the  superior  third  of  the  thigh  than  in  the  middle. 
Stronglj',  therefore,  as  my  principles  lead  me  to 
condenni  Scarpa's  modification  of  the  ligature,  his 
use  of  from  foiu'  to  six  threads,  and  his  inter- 
position of  a  roll  of  linen  between  the  knot  and 
the  vessel,  I  feel  pleasure  in  expressing  my  con- 
viction of  one  excellence  in  his  mode  of  ope- 
rating ;  an  improvement  which  is  now  obtaining, 
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if  it  has  not  already  obtained,  the  universal  ap- 
probation of  the  surgical  profession.  This  amend- 
ment consists  in  making  the  incision  in  the  upper 
third  of  the  thigh,  or  a  little  higher  than  the 
place  where  Mr.  Hunter  used  to  make  the  wound. 
Scarpa's  reason  for  this  practice  is  to  avoid  the 
necessity  of  removing  the  sartorius  muscle  too 
much  from  its  position,  or  of  turning  it  back,  to 
bring  the  artery  into  view,  so  as  to  be  tied.  I 
have  seen  the  best  operators,  even  professors  of 
anatomy,  embarrassed,  by  having  the  sartorius 
muscle  immediately  in  their  way  after  the  first  in- 
cision ;  and  as  the  vessel  is  more  superficial  a  little 
higher  up,  not  being  covered  there  by  the  sartorius, 
or  the  dense  fascia  extended  from  the  adductor 
muscle  to  the  vastus  internus  lower  down  the 
thigh,  while  the  place  is  further  from  the  diseased 
part  of  the  artery,aud  there  is  no  hazard  of  the  anas- 
tomoses failing  to  keep  up  the  circulation,  this  part 
of  Scarpa's  practice  is  highly  deserving  of  imitation. 

"  The  part  of  the  limb  (observes  Mr.  Hodgson) 
in  which  the  femoral  artery  can  be  tied  with  the 
greatest  facility,  is  between  four  and  five  inches 
below  Poupart's  ligament.  The  profunda  gene- 
rally arises  from  the  femoral  artery  an  inch  and  a 
half,  or  an  inch  and  three  quarters,  below  Pou- 
part's ligament :  it  very  rarely  arises  so  low  as  two 
inches.  If,  therefore,  the  ligature  be  applied  to 
the  femoral  artery  at  the  distance  of  four  or  five 
inches  below  Poupart's  ligament,  the  surgeon  will 
not  be  embarrassed  by  meeting  with  the  profunda 
during  the  operation,  and  the  chance  of  causing 
secondary  hemorrhage,  by  tying  the  artery  close  to 
the  origin  of  this  vessel,  will  be  obviated."  {On 
ihe  Dis.  of  Arteries,  8,'0.  p.  434.) 

With  the  view  of  preventing  injury  of  the  femoral 
vein,  Mr.  Carmichael  recommended  a  plan,  which  is 
now  always  followed,  namely,  that  of  introducing 
the  needle  on  the  pubic  side  of  the  artery,  where 
the  vein  presents  itself  to  view,  and  can  be  most 
easily  avoided.  He  remarks,  that  the  only  part  of 
the  thigh,  from  Poupart's  ligament  to  the  tendon 
of  the  adductor  magnus,  in  which  the  femoral  vein 
is  not  completely  covered  by  the  artery,  lies  within 
the  space  which  extends  from  Poupart's  ligament 
to  the  point  where  the  artery  meets  the  sartorious 
muscle.  At  the  part  of  this  space  most  distant 
from  Poupart's  ligament,  the  vein  begins  to  dis- 
close itself  at  the  pubic  side  of  the  artery,  from 
beneath  which  it  emerges  more  and  more  as  it 
ascends.  (See  Trans.  Sfc.  of  the  Fellows,  S;c.  of  the 
King's  and  Queen's  College  of  Physicians,  Ireland, 
vol.  ii.  p.  357.) 

[Wound  of  the  femoral  vein  is  without  doubt 
the  most  serious  accident  that  can  happen  in  the 
operation  for  ligature  of  the  superficial  femoral  ar- 
tery, and  is  one  of  which  there  is  especial  risk 
when  this  operation  is  had  recourse  to  for  aneurism, 
as  in  this  disease  the  fine  cellular  tissue  which 
naturally  connects  the  two  vessels  often  becomes 
thickened  and  indurated,  in  consequence  of  in- 
flammatory action  having  extended  upwards  from 
the  sac  to  the  sheath  of  the  vessels.  It  is  best 
avoided  by  passing  the  needle  in  the  way  tluat  has 
been  already  recommended,  unarmed,  and  without 
the  employment  of  force.  This  accident  is  almost 
invariably  fatal,  there  being  but  very  few  instances 
on  record  in  which  patients  have  survived  it  ; 
death  usually  resulting  from  diffuse  phlebitis,  or 
the  supervention  of  gangrene.  The  true  cause  of 
the  fatal  result  in  these  cases  was  first  pointed  out 


by  Mr.  Hadwen,  who  showed  that  when  the  vein 
is  wounded  by  the  aneurismal  needle,  it  is  trans- 
fixed at  two  points,  between  which  the  thread  is 
drawn  across  ;  and  when  this  is  tied,  a  segment  of 
the  vein  is  necessarily  included  with  the  artery  in 
the  noose.  It  is  this  inclusion  of  the  ligature 
within  a  portion  of  the  vein,  where  it  acts  like  a 
seton,  and  keeps  up  constant  irritation,  that  pre- 
vents the  occurrence  of  adhesive  phlebitis,  and 
occasions  diffuse  inflammation  in  the  interior  of  the 
vessel  ;  and  it  is  consequently  this  circumstance, 
and  not  the  mere  wound  of  the  vein,  that  deter- 
mines the  great  fatality  of  this  peculiar  accident. 
Guided  by  this  view  of  the  mechanism  of  the  in- 
jury, the  indications  in  its  treatment  become  ob- 
vious. They  consist  in  removing  the  ligature  at 
once,  and  thus,  by  taking  away  the  main  source  of 
irritation,  converting  the  wound  into  a  simple 
puncture  of  the  vessel,  which  readily  assumes  ad- 
hesive action.  The  surgeon  should  therefore,  as 
soon  as  the  accident  is  perceived,  withdraw  the 
ligature,  and  opening  the  sheath  about  half  an  inch 
higher  up,  reapply  it  to  the  artery  there.  The 
hemorrhage  from  the  punctured  vein  readily  ceases 
on  the  application  of  a  compress.] 

The  femoral  vein,  in  a  few  rare  instances,  has 
been  found  double.  Thus,  in  the  case  recorded 
by  Mr.  Macready,  the  popliteal  vein,  in  the  lower 
part  of  the  popliteal  space,  "  consisted  of  but  one 
trunk,  as  usual,  and  held  its  natural  situation,  with 
respect  to  the  surrounding  parts  ;  but  in  the  upper 
third  of  the  popliteal  space,  it  divided  into  two 
branches,  which  passed  off  at  an  acute  angle, 
having  one  of  the  muscular  branches  supplied  by 
the  popliteal  artery  in  the  apex  of  the  angle.  The 
veins  then  ascended  ;  one,  the  internal  and  poste- 
rior, holding  its  usual  position,  with  respect  to  the 
artery,  namely,  posterior  to  it  at  first,  but  getting 
internal  as  it  ascended  ;  the  other  branch  crossed 
the  artery,  and  ascended  anteriorly,  and  a  little  ex- 
ternally to  it,  which  relation  it  held  until  it  arrived 
at  the  upper  third  of  Scarpa's  space,  where  it 
crossed  the  artery  again,  and  then,  uniting  with 
the  internal,  formed  the  femoral,  which  appeared 
dilated  into  a  sinus.  The  vein  then  had  the  usual 
relation  to  the  artery,  but  was  somewhat  larger." 
{Macready,  in  Dublin  Journ.  of  Med.  Science, 
vol.  ix.  p.  318.)  In  the  same  volume,  p.  325, 
Mr.  Goodall  has  recorded  another  example  of 
double  femoral  vein.  In  the  latter,  the  external 
branch  crossed  the  artery  twice.  This  occasional 
variety  in  the  femoral  vein  is  important,  in  relation 
to  the  operation  for  popliteal  aneurism. 

The  skin  and  superficial  fascia  are  to  be  divided, 
in  the  situation  and  to  the  extent  above  specified, 
down  to  the  femoral  fascia,  under  which  the  artery 
lies,  and  maybe  felt  beating.  The  next  object, 
therefore,  is  to  divide  the  fascia,  which  is  here 
much  thinner  than  at  the  outer  side  of  the  limb, 
and  may  be  cut  with  another  stroke  of  the  bis- 
toury ;  or,  (what  is  safer,  with  the  view  of  ab- 
staining from  all  chance  of  wounding  the  artery,) 
a  slight  cut  may  first  be  made  in  the  fascia,  the 
division  of  which  may  then  be  made  to  the  re- 
quisite extent  by  introducing  under  it  a  grooved 
director,  on  which  the  furtlier  incision  may  be 
made  with  perfect  security.  The  fascia  is  to  be 
divided  in  the  direction  of  the  external  wound, 
but,  to  what  extent,  is  a  point  on  which  surgical 
writers  differ,  and,  indeed,  tliey  must  here  differ, 
so  long  as  they  are  not  unanimous  about  the  me- 


d  of  appl)'ing  the  ligature  round  the  artery  ; 
ause,  if  it  bo  intended  to  use  a  broad  ligature, 
I  h  a  cylindrical  piece  of  linen  interposed  between 
md  the  artery,  or  especially  if  it  be  designed  to 
ly  two  ligatures  and  divide  the  vessel  in  the 
ispace,  more  of  the  artery  must  be  exposed, 
1  of  course  more  of  the  fascia  must  be  cut,  than 
hen  it  is  simply  meant  to  surround  the  vessel  with 
II  single  small  ligature.    Such  operators  also  as 
have  contracted  the  pernicious  habit  of  insulating 
the  artery  all  round  sufficiently  far  to  let  them 
thrust  their  fingers  under  it,  will  likewise  require 
an  extensive  opening  in  the  fascia.    This  detach- 
ment of  the  vessel  for  an  inch  or  more,  for  the  pur- 
pose of  placing  the  finger  under  it,  is  a  measure 
which  deserves  to  be  condemned  in  the  strongest 
terms,  as  it  is  the  very  thing  which  produces  some 
risk  of  injuring  the  saphena  vein,  and  has  a  ten- 
dency to  bring  on  secondary  hemorrhage,  inasmuch 
as  it  occasions  unnecessary  handling,  stretching, 
and  disturbance  of  the  artery  and  surrounding 
parts,  and  an  inevitable  division  of  the  vessels,  by 
which  the  arterial  coats  are  supplied  with  blood. 

I  shall  suppose  the  fascia  has  now  been  divided, 
under  which  the  surgeon  distinctly  feels  the  pulsa- 
tions of  the  femoral  artery,  which  is  still  invested 
by  the  cellular  sheath.  The  femoral  vein  lies 
directly  under  this  vessel,  the  nervus  saphfenus 
major,  runs  for  some  way  upon  the  sheath  of  the 
vessels,  and  then  penetrates  it  so  as  to  get  into 
contact  with  the  anterior  and  external  side  of  the 
vessel  in  the  middle  third  of  the  thigh,  care  should 
be  taken  not  to  include  it  in  the  ligature.  The 
next  object,  therefore,  is  to  pass  a  single  ligature 
round  the  artery,  without  including,  or  in  any 
manner  meddling  with,  the  subjacent  femoral  vein, 
or  detaching  and  disturbing  the  artery.  For  this 
purpose,  the  best  direction  is  that  given  by  my 
friend  Mr.  Lawrence,  especially  when  combined 
with  Mr.  Carmichael's  plan  of  letting  the  needle 
be  introduced  on  the  pubic  side  of  the  artery. 
"  After  dissecting  down  to  the  artery,  a  slight 
scratch  or  incision  may  be  made  through  the 
sheath  close  to  the  side  of  the  vessel.  Then, 
with  a  narrow  aneurism  needle,  nearly  pointed  at 
the  end,  and  made  as  thin  at  its  edge  as  it  can  be 
without  cutting,  a  single  silk  ligature  is  to  be  con- 
veyed round  it,  the  point  of  the  needle  being  kept 
in  contact  with  the  artery.  A  needle  of  this  form 
makes  its  way  easily  through  the  cellular  sub- 
stance, and  the  vessel  is  detached  only  in  the  track 
of  the  instrument."  (See  Med.  C'/iir.  Trans,  vol.iv.) 

Dupuyrent  and  several  other  eminent  French 
Burgeons  first  pass  a  bent  director  under  the  artery, 
and  then,  by  means  of  an  eye -probe,  which  is 
pushed  along  the  groove,  convey  the  ligature  under 
the  vessel.  This  is  an  eligible  method,  when  it  is 
particularly  desirable  to  see,  before  the  ligature  is 
passed,  that  nothing  is  raised  but  the  I'lrtery  itself. 

Of  the  kind  of  ligature  to  be  employed,  I  need 
only  say  here,  that  it  should  be  a  single  one,  com- 
posed of  firm  materials,  in  order  to  avoid  the 
necessity  for  increasing  its  diameter  more  than 
would  be  desirable  for  reasons  elsewhere  con- 
sidered. (See  Hemoihihaoe  and  Lioatuke.) 
The  ligature  having  been  put  under  the  artery, 
one  end  of  it  is  to  be  drawn  completely  through 
the  track  made  for  it  by  the  needU-,  wliich  instru- 
ment is  then  to  be  taken  away,  leaving  the  ligature 
under  the  vessel.  The  ligature  is  now  to  be  tied 
in  a  steady  firm  manner,  but  without  any  im- 
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moderate  force,  which  can  never  be  necessary 
even  for  the  division  of  the  inner  coats  of  the 
vessel.    In  this  part  of  the  operation,  a  few  prac- 
titioners give  the  preference  to  what  is  termed 
the  surgeon's  knot,  and  commend  this  plan  of 
fastening  the  ligature  ;  a  plan,  which  consists  in 
putting  the  end  of  the  cord  twice  through  the 
noose,  before  the  constriction  is  made.    The  only 
good  of  the  surgeon's  knot  is,  that  it  does  not  so 
readily  slip  and  loosen  as  a  common  one  ;  but 
Scarpa  thinks  a  simple  knot  best,  as  it  does  not, 
like  the  other,  prevent  the  surgeon  from  calculating 
the  force  with  which  the  artery  is  constricted. 
{On  Aneurism,-^.  231,  ed.  2.)    A  better  reason 
against  the  surgeon's  knot,  is  the  irregularity  with 
which  a  ligature  in  this  form  will  lie  round  the 
vessel.    A  simple  noose  should  therefore  be  first 
made  and  tightened,  and  then  a  second  one,  so 
as  to  form  a  common  knot  ;  and  now,  as  a  matter 
of  precaution  against  the  possibility  of  the  ligatures 
slipping  and  becoming  loose,  the  surgeon,  if  he 
pleases,  can  tie  the  knot  once  again.  One  end  of  the 
ligature  is  next  to  be  cut  off  near  the  knot  ;  and 
the  sides  of  the  wound  are  to  be  brought  together 
with  strips  of  adhesive  plaster,  or  by  the  inter- 
rupted sutm-e.    The  remaining  end  of  the  ligature 
should  always  be  brought  out  at  the  nearest  point 
of  the  external  wound  to  the  knot  on  the  artery. 

If  by  any  accident  the  artery  be  pricked  in  the 
operation,  a  double  ligature  should  be  passed  under 
the  vessel,  and  one  part  of  it  tied  above,  the  other 
below  the  puncture.  Thus,  Mr.  Collis,  in  en- 
deavouring to  separate  the  artery  from  the  vein, 
"  made  a  small  opening,  about  the  size  of  a  pin's 
point,  into  the  artery,  from  which  a  rapid  jet  of 
blood  took  place.  The  artery  was  immediately 
compressed  against  the  os  pubis,  and  a  double  liga- 
ture applied,  one  part  of  which  was  tied  upon  the 
highest  exposed  portion  of  the  vessel,  and  the  other 
upon  the  lowest,  leaving  between  both  about  a 
quarter  of  an  inch  of  the  artery."  (See  Dublin 
.Journ.  of  Med.  Science.,  vol.  v.  p.  31.)  The  case 
ended  favourably,  and  illustrates  what  should  be 
done  under  similar  circumstances  in  other  ope- 
rations for  aneurisms.  The  manner  of  taking  up 
the  femoral  artery  in  the  middle  third  of  the  thigh, 
and  in  the  groin,  will  be  described  under  the  head 
of  Arteries. 

The  effects  which,  in  general  immediately  fol- 
low the  operation  are  a  total  cessation  of  the  pulsan 
tion  of  the  aneurismal  timior  ;  a  manifest  sinking 
and  flaccidity  of  the  swelling  ;  a  diminution  of  pain 
in  the  seat  of  the  disease  ;  and  a  strong  vibration 
of  the  articular  arteries  round  the  knee.  As  Mr. 
Hodgson  has  remarked,  the  unusual  influx  of  blood 
into  the  minute  ramifications,  when  a  main  artery 
is  suddenly  rendered  impervious,  is  generally 
attended  with  a  remarkable  increase  in  the  tempe- 
rature of  the  limb.  After  tying  the  femoral  artery 
for  the  cure  of  popliteal  aneurism,  the  same  phe- 
nomenon occurs,  at  least  after  a  short  time,  during 
which  the  temperature  of  the  leg  and  foot  fre- 
<iucntly  continues  lower  tluin  that  of  the  sound 
limb.  But,  in  a  few  hours,  it  generally  rises,  and 
is  sometimes  several  degrees  higher  than  that  of 
the  opposite  member.  This  state  lasts  several  days, 
at  the  end  of  which  time,  the  heat  of  the  limb 
which  luid  been  operated  upon  will  be  found  to 
be  about  tlie  same  as  that  of  other  parts  of  the 
body.  {Ilodi/son,  On  Diseases  of  Arlrries,  cj-c. 
p.  35C.)    It  is  only  while  the  limb  is  colder  than 
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natural,  that  it  ought  ever  to  be  fomented,  or 
covered  with  flannel.  In  particular  examples, 
there  is  no  increase  of  temperature  in  the  limb 
at  any  period  after  the  operation  ;  a  fnct,  which 
Mr.  Hodgson  refers  to  the  probabilitj'-  of  a  col- 
lateral circulation  having  already  been  established, 
in  consequence  of  the  obstruction  to  the  passage 
of  the  blood  through  the  main  artery  by  the  ac- 
cumulation of  the  congulum  in  the  aneurismal 
sac.  Of  course,  unless  a  collateral  circulation  be 
established,  the  operation  cannot  succeed,  as  the 
limb  will  mortify :  it  behoves  us,  therefore,  to  be 
aware  of  the  circumstances  which  may  prevent 
the  due  transmission  of  the  blood  to  the  inferior 
part  of  the  limb.  These  are  ably  explained  and 
commented  upon  in  Mr.  Hodgson's  work  :  1st,  An 
extensive  transverse  wound,  by  which  the  principal 
anastomosing  branches  are  divided.  2ndly,  Tigh, 
bandages  and  pressure  operating  so  as  to  obstruct 
the  same  vessels.  3rdly,  The  immense  bulk  of  the 
tumor,  and  the  pressure  upon  the  principal  col- 
lateral arteries.  4thly,  Calculous  depositions  in 
the  coats  of  the  arteries  of  the  limb.  5thly,  Ad- 
vanced age.  6thly,  A  languid  state  of  the  circu- 
lation ;  a  fact,  indicating  the  wrongness  of  vene- 
section, as  a  general  practice  after  the  operation, 
though  it  may  yet  be  right  to  adopt  this  treatment, 
where  the  pulsations  return  in  the  tumor  with 
unusual  strength,  and  appear  to  stop  the  diminu- 
tion of  the  swelling.  7thly,  The  abstraction  of 
heat  from  the  limb  by  cold  evaporating  lotions  ; 
a  plan  which  can  only  be  right  when  there  is 
a  great  increase  of  heat  in  the  limb,  a  tendency  to 
inflammation,  or  a  return  of  strong  pulsation  in 
the  tumor. 

Sir  Astley  Cooper  saw  a  case,  in  which  the 
application  of  white-wash  occasioned  mortifica- 
tion and  the  patient's  death.  In  cold  weather,  he 
always  covers  the  limb  with  flannel,  or  a  stocking, 
and  sometimes  puts  jars  filled  with  hot  water  to 
the  feet.    (See  Lancet,  vol.  ii.  p.  42.) 

If  secondary  hemorrhage  were  to  occur,  ought 
we  to  take  up  the  artery  higher  up,  or  have  re- 
course to  direct  pressure  on  the  bleeding  point  ? 
In  one  case  under  Mr.  Colles,  he  applied  a  com- 
press, pressed  down  with  a  screw  affixed  to  an  iron 
hoop  about  half  an  inch  in  breadth,  and  suffi- 
ciently long  to  encompass  the  thigh.  With  this 
instrument,  any  degree  of  pressure  could  be  made 
on  the  artery,  whilst  little  or  none  was  made  on 
other  parts,  and  the  collateral  circulation  remained 
free.  The  bleeding  returned  once,  but  was  at 
length  permanently  stopped.  "  My  chief  object 
(says  Mr.  Colles)  in  recording  this  case,  is  to  show 
the  advantage  to  be  derived  from  pressure  properly 
made,  in  arresting  secondary  hemorrhage  from 
such  a  vessel  as  the  femoral  arter)-,  and  the  greater 
benefit  likely  to  arise  from  such  a  mode  of  pro- 
ceeding than  from  tying  the  artery  higher  up, 
which,  in  the  majority  of  cases  in  which  it  has 
been  tried,  has  failed  of  saving  the  life  of  the 
patient.  (See  DuUiii  Jomti.  of  Med.  Science, 
vol.  v.  p.  3G.)  Sometimes  pressure  will  ansvver, 
and  then  the  ligature  of  the  artery  higher  up  be- 
comes unnecessary  ;  but  pressure  may  not  suc- 
ceed. In  an  interesting  case  under  Professor 
Rcgnoli,  the  femoral  artery  was  tied  in  the 
upper  third  of  the  thigh,  and  secondary  he- 
morrhage took  place  about  a  week  after  the 
operation.  The  blooding  was  supin-rssed  for  a 
time  by  pressure  on  the  bleeding  point,  and  the 


application  of  a  bladder  filled  with  ice  to  the 
wound.  The  hemorrhage  returned,  however,  and 
Regnoli  decided  to  take  up  the  external  iliac  ar- 
tery. This  measure  permanently  stopped  the 
bleeding  ;  and,  ilwiiyh  ihe  ariery  was  so  completely 
ossified,  where  it  was  tied,  tlicU,  on  iightenmg  ihe 
Ufjalnre,  a  remarkable  crepitation  was  distinctly 
heard,  and  it  xvas  even  apprehe?ided  that  ihe  ligature 
had  broken  ihe  vessel  completely  through,  the  liga- 
ture came  away  on  the  eighteenth  day,  without 
any  bleeding.  The  arterj',  in  fact,  had  become 
obliterated.  In  the  end,  however,  the  patient  died 
of  gangrene  in  the  leg.  {Istoria,  4'c.  inlorno  nn 
Aneurisma  Poplileo,  Pisa,  1  833,  p.  26,  &c.) 

When  the  operation  is  done  according  to  the 
principles  laid  down  in  this  article,  the  patient  is 
not  too  old  nor  enfeebled,  and  the  after-treat- 
ment is  properly  conducted,  mortification  cannot 
be  said  to  be  a  frequent  event.  In  one  case, 
operated  upon  by  Sir  Astley  Cooper  in  1823,  the 
whole  of  the  foot  and  part  of  the  leg  mortified  ; 
but  it  should  be  noticed,  that  in  this  instance,  the 
whole  limb  was  extremely  swollen  previously  to 
the  artery  being  taken  up.  (See  Lancet,  vol.  i. 
p.  436.)  In  all  his  extensive  practice,  he  has 
seen  but  three  or  four  instances  of  a  failure  of  the 
operation  from  gangrene.  (Lecttires,  ^-c.  vol.  ii. 
p.  60.)  Mr.  Listen  has  related  one  example,  which 
he  ascribed  to  the  improper  use  of  fomentations 
with  hot  salt  water.  (See  Edinb.  Med.  Joum. 
No.  .QO,  p.  3. )  As,  however,  the  patient  seems  to 
have  been  of  a  very  phlogistic  diathesis,  and  to 
have  been  attacked  with  inflammation  of  other 
parts,  the  reality  of  the  alleged  cause  appears 
questionable.  I  have  seen  but  one  example  of 
gangrene,  and  in  that  only  one  toe,  and  a  portion 
of  the  skin  of  the  instep,  sloughed  in  a  very  debi- 
litated subject.  This  partial  gangrene  of  the  foot 
was  particularly  noticed  by  Deschamps  and 
Scarpa,  the  latter  of  whom  regards  it  as  an  unusual 
thing,  only  likely  to  happen  in  old,  weak,  or  un- 
healthy subjects  ;  and  "at  any  rate  (says  he),  if 
this  should  happen  in  any  of  these  enervated  indi- 
viduals, the  patients  may  console  themselves  for 
the  loss  of  one  or  two  of  their  toes,  with  the  cure 
of  a  popliteal  aneurism,  and  the  avoidance  of  a 
painful  and  dangerous  incision  in  the  ham,  and 
of  the  tedious  suppuration  which  would  have  fol- 
lowed it." 

Sir  Astley  Cooper  has  known  retention  of  urine 
brought  on  by  the  operation  in  one  or  two  exam- 
ples,°and  the"  use  of  the  catheter  indispensable. 
{Lectures,  c^^r.  vol.  ii.  p.  5S.)  Sir  Charles  Bell 
met  with  a  case  in  which  the  femoral  artery  divided 
below  the  profunda  into  two  equal  branches,  the 
most  superficial  of  which  was  alone  noticed  and 
tied  in  the  operation.  The  patient  died  of  consti- 
tutional disturbance,  arising  from  inflammation  in 
the  whole  course  of  the  eartorius.  After  two  or 
three  days,  the  pulsation  of  the  tumor,  which  had 
been  very  strong,  ceased  in  consequence  of  the 
coagulation  of  the  blood  within  the  sac  ;  another 
fact  exemplifying  that  this  desirable  change  wi 
not  be  prevented  by  a  current  of  blood  bemg  still 
propelled  through  the  aneurismal  cavity.  (See 
Qiiarierhi  Journ.  vol.  iii.  p.  607.) 

Mr.  Liston  has  recorded  a  case,  m  which  the 
pulsation  and  tumor  returned  several  months  after 
the  operation.  "  On  consulting  with  Dr.  1  homson, 
it  was  agreed  to  try  the  effect  of  methodical  ban- 
daging, from  the  points  of  the  toes  upwards,  and 
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iinpi'ess  over  tli«  tumor,  wltli  rest,  cold  appli- 
iiis,  iuul  moderate  diet."  Those  means  had 
desiied  etFect ;  and  the  patient  did  not  complain 
Hack  of  those  pains  which  so  freciuently  remain 
.Iter  the  operation  for  aneurism. 

According  t.)  Mr.  Liston,  these  pains  are  in  g>'- 
leral  distinctly  rcferrible  to  the  sacro-ischiatic 
lerve  and  its  branches,  and  are  explained  by  the 
state  of  tlie  vessels  in  the  substance  of  the  nerve. 
In  the  natural  state,  the  neurilemal  vessels,  when 
injected,  are  not  larger  than  sewing  threads  ;  but, 
when  the  enlargement  of  the  collateral  branches 
is  requisite,  owing  to  the  obstruction  of  the  trunk, 
they  also  are  called  on  to  contribute  their  share  in 
tlie  new  circulation  ;  and  they  become  enormously 
distended.  In  one  remarkable  specimen,  in  which 
the  limb  was  injected  and  examined  fifteen  years 
after  the  superficial  femoral  artery  had  been  se- 
cured for  aneurism  in  the  ham,  the  vessels  in  the 
sacro-ischiatic  nerve  had  attained  the  size  of  crow- 
quills,  and  were  convoluted  in  an  extraordinary 
manner.  The  pains  in  the  limb,  noticed  by  Mr. 
Listen  as  occurring  after  the  operation,  he  acknow- 
ledges, however,  are  by  no  means  so  severe  as 
those  experienced  previously,  and  which  are  pro- 
duced by  the  compression  and  stretching  of  the 
nerves  by  the  sac.  {Edinb.Med.Journ.  No.  90,  p.2.) 

[The  ligature  of  the  femoral  artery  for  popliteal 
aneurism  is,  on  the  whole,  a  very  successful  opera- 
tion. Of  110  cases  recorded  by  Dr.  Crisp,  only 
12  proved  fatal  ;  of  these  4  died  of  secondary 
hemorrhage,  and  3  of  gangrene  of  the  limb.] 

When  tiie  operation  succeeds,  a  considerable 
portion  of  the  artery  above  the  aneurismal  tumor 
is  rendered  impervious,  the  vessel  indeed  being 
sometimes  converted  into  a  solid  cord  from  the 
origin  of  the  profunda  to  that  of  the  tibial  arteries. 
(4.  Cooper,  Med.  Chii:  Trans,  vol.  ii.  p.  254.) 
In  general,  however,  the  obliteration  of  the  artery 
is  less  extensive  ;  a  fact,  particularly  noticed  in 
one  of  Mr.  Hunter's  cases  (Trans,  of  a  Soo.  for 
tlie  Improvement  of  Med.  and  Chir.  Knowledge, 
vol.  i.  p.  153),  and  vainly  urged  by  Deschanips, 
as  a  proof  of  ttie  insufficiency  of  the  new  method. 
(See  Obs.  el  Reflexions  sur  la  Liyalure  des  prin- 
cipales  Arteres  lilessees,  el  parliculierement  sur 
VAneurisme  de  l^Artire  poplitec,  p.  76.  Paris, 
1797.)  It  appears  from  the  observations  of  Mr. 
Hodgson,  tiiat  the  artery  generally  becomes  im- 
pervious, for  the  space  of  three  or  four  finger- 
breadths,  at  the  place  where  the  ligature  is  ap- 
plied ;  below  which  part  its  tube  is  free,  and  con- 
tinues so  for  some  distance,  when  the  obliteration 
again  commences,  and  descends  along  a  consider- 
able extent  of  the  popliteal  artery  to  the  origin  of 
the  inferior  articiilar  or  tibial  arteries.  Tluis,  says 
this  author,  an  insulated  portion  of  the  femoral 
artery  preserves  its  cavity,  from  each  extremity  of 
which  considerable  anastomosing  branches  arise  ; 
the  upper  branches  convey  blood  into  the  vessel, 
ajid  the  lower  transmit  it  into  anastomosing  chan- 
nels, that  originate  below  the  knee.  (On  Diseases 
(f  Arteries,  ^-c.  p.  278.  (Now,  as  Mr.  Hodgson 
is  unacquainted  with  any  case,  except  that  recorded 
l)y  Sir  Astley  Cooper,  where,  after  the  modern 
operation,  the  artery  was  obliterated  from  the  scat 
<if  disease  in  the  ham  to  the  part  at  which  the  liga- 
ture was  applied,  he  thinks  it  ])robable  that,  in 
most  instances,  a  double  collateral  circulation  ex- 
ists in  the  limb,  after  this  method  of  cure. 
A  preparation  in  the  Museum  of  St.  Mary's  Hos- 


pital, admirably  bears  out  the  view  here  taken  by 
Mr.  Hodgson.  It  was  obtained  from  a  patient  aged 
twenty-five,  who  died  of  an  internal  aneurism  six 
months  after  the  ligature  had  been  applied  to  the 
femoral  artery  for  the  cure  of  apopliteal  aneurism. 

In  consequence  of  the  motion  of  the  blood  being 
more  or  less  impeded  in  the  aneurismal  sac  by  the 
application  of  the  ligature  to  the  femoral  artery, 
the  aneurismal  cavity  soon  becomes  completely 
filled  with  coagula,  which  even  block  up  the  ad- 
joining portion  of  the  arterial  tube.  The  coagu- 
lated blood  in  the  sac  is  afterwards  absorbed ;  and 
a  gradual  diminution,  and  final  disappearance  of 
the  aneurism  in  the  ham  ensue  ;  with  the  excep- 
tion of  a  slight  induration,  which  sometimes  re- 
mains, composed  of  a  remnant  of  the  sac  itself,  or 
of  the  fibrous  parts  of  the  blood.  This  slight  hard- 
ness in  the  cavity  of  the  ham  occasions  no  incon- 
venience, and  dues  not  hinder  the  patient  from, 
performing  the  motions  of  the  knee  and  leg  with 
quickness  and  safety,    (iicarpa,  p.  257,  edit.  2.) 

After  the  operation,  the  circulation  is  carried  on 
principally  by  the  arleria  profunda,  whose  branches 
communicate  with  the  articular  arteries  of  the 
popliteal,  and  with  arteries  sent  to  the  knee  by  the 
anterior  and  posterior  tibial.  Large  branches  in 
the  sciatic  nerve,  sent  olf  by  the  arteria  profunda, 
communicate  very  freely  with  the  popliteal  artery, 
the  articular,  and  branches  of  the  posterior  tibial. 
As  Sir  Astley  Cooper  has  further  explained,  the 
freedom  of  anastomosis  sometimes  leads  to  a  re- 
production of  an  aneurism.  The  femoral  artery 
was  tied  by  Mr.  Key,  and  the  patient,  after  being 
discharged  cured,  returned  with  a  painful  |  tumor 
in  the  ham,  attended  with  an  obscure  pulsation. 
The  limb  was  amputated,  and  a  large  artery,  pass- 
ing to  the  tumor,  and  situated  nearly  in  the  usual 
place  of  the  femoral,  required  a  ligature.  {Lec- 
tures, cj-c.  vol.  ii.  p,  60.) 

1  shall  now  advert  to  a  few  facts  in  the  history 
of  surgery,  which  eventually  led  to  the  bold  and 
successful  operations  performed  at  the  present  day, 
for  the  cure  of  aneurisms  of  the  femoral  and  pop- 
liteal arteries.  The  earliest  case,  of  which  the 
particulars  are  recorded,  amounting  to  a  satisfac- 
tory proof  that  the  lower  extremity  might  be  duly 
supplied  with  blood,  notwithstanding  the  femoral 
artery  had  been  tied  high  up  in  the  thigh,  is  the 
example,  related  by  M.  A.  Severinus,  of  a  false 
aneurism  of  the  thigh,  about  eight  finger-breadths 
below  the  groin,  caused  by  a  musket-ball  wound. 
In  this  instance,  Severinus  tied  the  femoral  artery 
above  and  below  the  aperture  in  it,  and  not  only 
was  the  patient's  life  saved,  but  the  use  of  the  limb 
also  preserved.  (Chirurr/icB  Ejficacis,  p.  2,  Enar- 
ratoria.)  The  next  authentic  case  of  the  ligature 
of  the  femoral  artery,  is  that  reported  by  Saviard 
where  liottentnit,  in  1688,  tied  this  artery  on  ac- 
count of  a  false  aneurism,  the  result  of  a  sword 
wound,  at  the  inner  and  upper  part  of  the  thigh. 
Tlie  surgeons,  called  into  consultation,  were  im- 
mediately convinced  that  the  only  thing  to  be 
done  was  to  take  up  the  femoral  artery  ;  but  they 
were  fearful  lost  the  jiatient  should  perish  (if 
lilcediiig  ore  the  opening  in  tiie  vessel  could  be 
found  ;  and,  in  case  the  artery  wore  secured,  they 
apprehended  that  tlie  obstruction  of  the  circulation 
would  be  follow(!d  by  mortification  of  the  limb. 
The  patient  was  therefore  first  prepared  for  his 
fate  by  tiie  administration  of  the  sacrament.  A 
band  was  then  applied  round  the  upper  part  of  tlio 
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Hrab,  and  tightened  by  means  of  a  stick,  with 
which  It  was  twisted,  a  piece  of  pasteboard  being 
put  under  the  knot,  in  order  to  render  the  con- 
striction less  painful.  The  tumor  was  then  opened, 
the  clotted  blood  extracted,  and  the  opening  in 
the  artery  detected  by  slackening  the  tourniquet. 
A  curved  needle,  armed  with  a  double  ligature, 
was  then  introduced  imder  the  femoral  artery, 
and  one  of  the  cords  was  tied  above,  and  the 
other  below,  the  wound  in  the  vessel.  Then 
follows  a  curious  passage,  showing  the  operator's 
judgment  at  that  time,  respecting  the  impropriety 
of  interposing  any  c3'linder  of  linen  between  the 
knot  of  the  ligature  and  the  artery,  as  some  of  the 
old  surgeons  at  that  time  used  to  do,  as  well  as  a 
few  of  the  moderns.    "  On  ne  mit  point  de  peiites 
compresses  sur  le  corps  de  Vartere  au-dessus  du 
nceud,  commefont  quelques-tms,  parce  que  I'onjugea 
qu  il  etoit  d'une  grande  consequence  de  Her  tres- 
etroitement  tme  artcre  si  considerable,  ce  que  Van 
rCauroit  pas  etc  sur  de  faire  en  interposant  la  petite 
compresse"  Sec.    For  greater  security,  assistants, 
who  relieved  each  other  in  turn,  kept  up  constant 
•  pressure  on  the  tied  part  of  the  vessel  for  twentj^- 
four  hours.    In  six  weeks  the  patient  recovered, 
and  afterwards  enjoyed  such  good  health  that  he 
went  through  several  campaigns.    (Saviard,  JVou- 
veau  Recueil  d' Observations  CIdr.  Obs.  63.  12mo 
Paris,  1702.) 

Now,  with  respect  to  these  two  cases,  it  merits 
attention,  that,  though  Heister,  Morgagni,  and 
others,_  endeavoured  to  explain  the  success,  by 
supposing  that  each  of  the  patients  in  question 
must  have  had  a  double  superficial  femoral  artery 
in  the  limb  operated  upon,  both  Severinus  and 
Saviard  were  wise  enough  to  avoid  making  any 
such  erroneous  inference  themselves.    At  a  later 
period,  Guattani  laid  bare  the  femoral  artery,  as  it 
passed  under  Poupart's  ligament;  compressed  it 
against  the  ramus  of  the  pubes,  by  means  of  gra- 
duated compresses,  retained  with  a  firm  roller  ;  and 
thus  obtained  the  speedy  obliteration  of  the  vessel, 
and  cured  an  aneurism  which  had  been  first  in- 
judiciously opened.    {De  Externis  Aneurysmatihtis 
Hist.  15,  4to.  Romte,  1772.)    In  the  same  book 
is  given  the  case  of  an  inguinal  aneurism,  which, 
when  it  had  continued  three  months,  and  become 
equal  in  size  to  a  large  fist,  was  attacked  with 
gangrene,  whereby  the  aneurismal  sac  was  quickly 
destroyed,  and  the  femoral  artery  obliterated  for 
a  considerable  extent  from  the  crural  arch  down- 
wards.   The  sloughs  were  thrown  off,  however, 
and  the  ulcer  hfid  in  a  great  measure  healed  when 
the  patient  fell  a  victim  to  debility.    {Hist.  17.) 
Here  it  is  to  be  remarked,  that,  during  the  five 
weeks  this  man  lived  after  the  obliteration  of  the 
femoral  artery,  above  the  origin  of  the  profunda, 
not  only  the  circulation  and  life  of  the  whole  limb 
were  preserved,  but  the  auxiliary  arteries,  coining 
from  within  the  pelvis,  proved  capable  of  limiting 
the  progress  of  the  mortification  of  the  parts  round 
the  aneurism,  and  of  commencing  the  healing  pro- 
cess in  a  manner  which  raised  great  hopes  of  a 
cure.  A  similar  fact  is  also  recorded  by  Dr.  Clarke. 
(Duncan''s  Med.  Comment,  vol.  iii.) 

These,  and  other  cases  which  might  be  quoted 
furnished  ample  proof  of  the  efficiency  of  the 
anastomosing  vessels  to  support  the  limb,  though 
the  femoral  artery  had  been  tied,  or  obliterated  in 
a  very  high  situation. 

Besides  these  facts,  surgeons  derived  every  en- 


couragement to  attempt  the  cure  of  popliteal  aneu- 
rism, by  the  ligature  of  the  artery  above  the  tumor 
from  the  elucidations  given  by  Winslow  and  Haller' 
concerning  the  numberless  inosculations  which 
exist  between  the  upper  and  lower  articular  ar- 
teries. Haller  even  drew  the  conclusion,  that,  if 
the  course  of  the  blood  were  intercepted  iu  the 
popliteal  artery,  between  the  origins  of  the  two 
orders  of  articular  branches,  such  anastomoses 
would  sufiice  for  carrying  on  the  circulation  in 
the  leg.  And  at  length  Heister,  weighing  the 
anatomical  observations  of  Winslow  and  Haller' 
and  the  facts  recorded  by  Severinus  and  Saviard 
first  proposed  applying  to  popliteal  aneurisms  an 
operation,  which,  with  the  exception  of  those  two 
cases,  had  until  his  time  been  restricted  chiefly  to 
aneurisms  of  the  brachial  artery.  {Bis.  de  Genuuni 
Structurd  eorumque  Morbis.  Dis.  Chir.  Halleri 
t,  iv.) 

It  was  in  Italy  that  the  earliest  operations  were 
undertaken  for  the  cure  of  popliteal  aneurisms,  by 
Guattani,  or  rather  by  a  German  surgeon,  named 
Keysler,  as  would  appear  from  a  letter  written  by 
Testa  to  Cotunni.    (See  Pelletan,  Clinique  adr. 
t.  i.)    The  practice  of  tying  arteries  for  the  cure 
of  aneiirism  was  also  adopted  in  Italy  by  Molinelli 
and  Mazotti,  at  a  period,  when,  in  other  countries, 
amputation  was  the  measure  to  which  the  patient 
was  always  subjected.    The  success  obtained  by 
these  surgeons,  soon  led  others  to  imitate  them, 
and  by  degrees  the  practice  of  tying  the  femoral 
artei-y  became  common  both  in  cases  of  aneurism 
and  wounds ;  and  from  the  observations  of  Heister 
{Haller,  Disp.  Chir.  t.  v.),  Acrell  {Murray,  de 
Aneurysm.  Femoris),  Leslie  {Ediii.  Med.  Com- 
me7it.),  Hamilton  {B.  Ball's  Surgery,  vol.  i.),  Bur- 
schall  (Med.  Obs.andlnq.  vol. iii.),  Leber  {Dchaen, 
Ratio  Medendi,  t.  vii.),  and  Jussy  {Ancien  Jour/i, 
de  Med.  t.  xliii.),  it  was  proved,  beyond  the  shadow 
of  a  doubt,  that  the  circulation  might  continue  in 
the  limb  after  the  obliteration  of  the  femoral  ar- 
tery, whether  such  obliteration  were  effected  by 
direct  pressure  or  the  ligature. 

The  exact  period  when  the  first  operation  of 
laying  open  the  tum.or  and  tying  the  popliteal 
artery  was  performed  in  England,  is  not,  as  far  as 
I  know,  particularly  specified.    However,  judging 
from  the  observations  made  on  this  practice  in 
the  writings  of  Pott  {Remarks  on  Falsy,  ^-c.  8vo. 
Lend.  1779),  of  Wilnier  {Cases  and  Remarks  in 
Surgery,  8vo.  Lond.  1779),  of  Kirkland  {Tliougliis 
on  Amputation,  8vo.  Lond.  1780),  and  of  others, 
it  is  clear  that  this  method  of  treatment  had  been 
often  done  in  this  country  earlier  than  the  dates 
of  those  works,  and,  as  would  appear,  with  little 
or  no  success.    The  earliest  attempt  of  this  kind 
in  France  was  made  by  Chopart  in  1781  {Roiix 
Nouveaux  Elcmcns  de  Med.  Operatoirc,  t.  i.  p.  556), 
about  live  and  twenty  years  after  the  examples 
set  by  Guattani  in  Italy ;  but  Chopart  failed  in 
his  endeavours  to  repress  the  bleeding  from  the 
exposed  cavity  of  the  tumor,  and  was  therefore 
obliged  to  amputate  the  limb.    Subsequently  to 
this  attempt,  the  operation  was  undertaken  by 
Pelletan  in  two  instances,  the  terminations  of 
which  were  successful:  consequently,  this  surgeon 
may  be  regarded  as  entitled  to  the  honour  of 
having  proved  to  his  countrymen  the  possibilit3'  of 
curing  the  popliteal  aneurism  by  laying  open  the 
tumor,  and  securing  the  artery  in  the  ham. 

The  severity  and^frequent  ill  success  of  this 


) 
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method  of  operating  T  liavo  already  noticed,  nor 
shall  I  repeat  tlie  objections  to  it.    With  respect 
to  the  Hunteriau  practice,  the  great  peculiarities  of 
which  were  tying  the  artery  at  some  distance  ahove 
:  the  disease,  and  not  opening  the  swelling  at  all, 
1  Kicherand  seems  offended  that  Hunter's  name 
•  should  be  affixed  to  an  operation,  which  he  con- 
,  ceives  was  in  reality  the  invention  of  Guillemeau. 
I  Here  we  observe  TEtius  again  puts  in  a  prior 
.  claim,  and  with  much  more  effect,  because  the 
!  method  of  which  he  speaks,  truly  resembled  Mr. 
I  Hunter's,  inasmuch  as  the  vessel  is  directed  to  be 
:  tied  at  some  distance  above  the  swelling,  while 
Guillemeau  only  tied  the  artery  close  above  the 
:  disease,  and  opened  ihe  sivclling,  a  serious  deviation 
■  from  the  Hunterian  practice. 

Guillemeau,  a  disciple  of  Ambrose  Par^,  having 
;  to  treat  an  aneurism  at  the  bend  of  the  arm,  the 
:  consequence  of  bleeding,  exposed  the  artery  above 
I  the  tumor,  tied  this  vessel,  then  opened  the  sac, 
1  took  out  the  coagulated  blood,  and  dressed  the 
1  womid,  which  healed  by  suppuration.  After  more 
1  than  a  century^  Anel,  on  being  consulted  about  a 
i  similar  case,  tied  the  artery  above  the  swelling, 
'  which  was  left  to  itself.  The  pulsation  ceased, 
:  the  tumor  became  smaller,  and  hard,  and  after 
?  some  months  no  traces  of  the  disease  were  per- 
;  ceptible. 

In  1785,  Desault  operated  in  the  same  manner 
for  a  popliteal  aneurism  :  the  swelling  diminished 
by  one  half,  and  the  throbbings  ceased ;  on  the 

I  twentieth  day  it  burst ;  coagulated  blood  and  pus 
were  discluirged  in  large  quantities;  and  the  wound, 
after  continuing  a  long  time  fistulous,  at  length 
healed.  Towards  the  end  of  the  same  year,  Hunter 
applied  the  ligature  somewhat  differently ;  instead 
of  placing  it  close  to  the  swelling,  or  directly  above 
it,  he  put  it  on  the  inferior  part  of  the  femoral  ar- 
tery. (See  RicJieiand,  Nosogr.  Cliir.  t.  iv.  p.  98, 
99,  edit.  2.)  Unquestionably  Anel  did,  in  one 
solitary  instance,  tie  the  brachial  artery  immedi- 
ately above  an  aneurism  at  the  bend  of  the  arm, 
and  effected  a  cure  without  opening  the  swelling 
(Suite  de  la  Nouvelle  Methode  de  gutrir  les  Fistules 
laclirymales,  p.  251,  Turin,  1714) ;  but  he  did  not 
think  of  applying  the  plan  to  tlie  femoral  artery, 
or  draw  the  attention  of  French  surgeons  suffi- 
ciently to  the  matter,  to  make  them  imitate  his 
operation  J  on  the  contrary,  the  method  fell  into 
oblivion,  and  was  never  repeated.  With  regard 
to  Desanlt's  operation,  said  to  have  been  done  in 

1  an  earlier  part  of  1785  than  Mr.  Hunter's  first 
operation,  it  is  only  necessary  to  say,  that  Desault 
tied  the  popliteal  artery  itself,  while  the  grand 
object  in  Mr.  Hunter's  method  was  to  take  up 
the  femoral  artery,  at  a  distance  from  the  disease, 
and  that  it  is  this  last  mode  alone  which  has 
gained  such  approbation,  and  been  attended  with 
unparalleled  success. 

The  French  surgeons  have  not  practised  the 
Hunterian  operation  with  the  same  degree  of  suc- 
cess with  which  it  has  been  performed  in  England, 
and,  consequently,  they  have  often  returned  to  the 
o!fl  method  of  opening  the  sac,  &c.  Kvon  Boycr 
averred,  a  few  years  ago,  his  relinquishment  of 
wl|at  lie  calls  Anel's  plan.  {Trailc  des  Mai,  Cliir. 
t.  ii.  p.  148.)  But  we  shall  not  be  surprised  at 
this  ill  success,  when  we  liear  that  some  of  them 
neglected,  lor  a  long  while,  the  right  principles  on 
which  ligatures  ought  to  bo  applied  to  arteries,  as 

1  explained  by  Dr.  Jones  in  his  work  on  hemorrhage. 
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Even  Baron  Dupuytren,  until  a  late  date,  adhered 
to  the  use  of  ligatures  of  reserve  ;  while  Boyer 
applied  not  less  than  four  loose  ligatures  round  the 
artery,  besides  two  tight  ones  ;  and  consequently 
a  large  portion  of  the  vessel  lay  separated  from 
its  natural  connexions,  and  irritated  by  these  ex- 
traneous substances.  Hunter's  first  operation  nearly 
failed  also  on  account  of  so  many  ligatures,  none 
of  which  were  tightened  so  as  to  cut  through  the 
inner  coats  of  the  artery,  and  thus  promote  its 
closure.  (See  Hemorrhage.)  At  length,  how- 
ever, Dupuytren,  and  several  other  distinguished 
surgeons  in  France,  convinced  of  the  inutility  and 
danger  of  ligatures  of  reserve,  totally  discon- 
tinued their  employment.  (See  Lefons  Orales  de 
Clin.  Chir.  t.  iv.  p.  531.)  The  following  passage 
also  shows  the  valuable  reforms  which  have  taken 
place  in  France  in  the  mode  of  tying  arteries  and 
the  treatment  of  aneurism.  "  The  process  ge- 
nerally emploji-ed  at  the  present  day,"  says  Baron 
Dupuytren,  "is  that  of  Anel  or  Hunter.  When 
an  artery  is  tied  in  this  plan,  it  is  exposed,  if  pos- 
sible, at  a  point  far  enough  from  the  aneurism  for 
the  vessel  to  be  perfectly  healthy,  and  in  a  situation 
where  it  is  superficial  ;  so  that  the  neighbouring 
veins  and  nerves  may  be  more  easily  separated 
from  it,  and  the  ligature  more  conveniently  tight- 
ened, in  a  proper  degree.  Another,  not  less  im- 
portant precept,  is  to  preserve  above  the  wound,  a 
sufficiency  of  collateral  branches  to  keep  up  the 
cii-culation  in  the  lower  part  of  the  limb  after  the 
operation,  and  to  make  the  incision  so  that  the 
ligatures  may  not  be  applied  too  near  any  large 
collateral  vessels,  particularly  the  superior  ones, 
because  their  immediate  proximity  to  the  ligatures 
is  one  of  the  causes  most  to  be  apprehended  of 
secondary  hemorrhage.  The  incision  should  be 
extensive  enough  to  let  what  is  requisite  be  easily 
done  to  the  artery,  and  the  fascia  should  be  even 
more  freebj  divided  than  the  integuments."  (Op. 
et  vol.  cit.  p.  516.)  With  reference  to  the  ope- 
ration for  popliteal  aneurism,  Rosenmuller's  C'hir. 
Anat.  Plates,  part  iii.  tab.  8  and  9  ;  Scarpa's  and 
Tiedemann's  matchless  engravings;  Halter's  Icones; 
Manec,  de  la  Ligature  des  Arleres,  pi.  9  and  10  • 
and  Elias  Bujalshy,  Tabidm  Anat.  Cliir.  Petropol! 
1828  ;  deserve  to  be  consulted. 

Aneurisms  op  the  Leg,  Foot,  Forearm, 
AND  Hand.j 

It  is  not  long  since  doubts  were  entertained  of 
the  possibility  of  curing  an  aneurism  at  the  upper 
part  of  the  calf  of  the  leg  by  tying  the  femoral 
artery  in  the  middle  of  the  thigh,  (Instituto  Ital. 
di  Scienze  ed  Arti,  \o].  i.  parte  ii.  p,  2G6.)  The 
author  here  referred  to  was  led  by  this  uncertainty 
to  have  recourse  in  one  instance  to  the  severe 
method  of  laying  open  the  tumor,  in  order  to  get 
at  the  vessel  lower  down.  On  this  case,  Scarpa 
makes  some  correct  reflections :  The  operator  (says 
he)  .assured  himself,  that,  on  compressing  tJie  fe- 
moral artery  at  the  jipper  part  of  the  thigh,  the 
t'.imor  at  the  lop  oftliA  calf  ceased  to  pulsate  ;  and 
that,  wlien  ihe  compression  ivas  continued  for  some 
time,  the  swelling  partly  disappeared,  and  became  ■ 
softer.  It  ought  to  have  been  evident,  therefore, 
that  the  aneurism  might  have  been  cured  by  tying 
the  trinik  of  the  femoral  artery,  as  described  in 
the  foregoing  section.  In  Scarpa's  work  is  a  case 
in  which  an  aneurism  at  the  bifurcation  of  the 
popliteal  artery  was  cured  by  the  ligature  of  tlie 
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'^■2  ANEURISM, 
femoral  artery.  (See  p.  541,  ed.  2.)  Mr.  Hodg- 
son has  seen  three  aneurisms,  situated  at  the  com- 
mencement of  the  tibial  arteries,  cured  by  the  same 
operation.  {On  Diseases  of  Arteries,  ^o.  p.  437.) 
But,  'as  Scarpa  remarks,  though  the  Hunterian 
operation  answers  in  the  cure  of  aneurism  in  the 
bend  of  the  arm,  and  at  the  upper  part  of  the  calf 
of  the  leg,  it  is  not  so  effectual  for  aneurisms 
situated  on  the  back  or  palm  of  the  hand,  or  the 
dorsum,  or  sole  of  the  foot.  The  free  communi- 
cation, which  the  ulnar  and  radial  arteries  keep 
up  with  each  other  in  the  hand,  and  the  tibial 
arteries  have  with  each_^other  in  the  foot,  prevent 
the  operation  from  succeeding,  whether  the  bra- 
chial or  femoral  artery,  or  one  of  the  two  large 
arteries  of  the  forearm,  or  leg,  be  tied.  In  proof 
of  this  statement,  Scarpa  cites  two  cases  of  aneu- 
rism seen  by  himself ;  one  on  the  instep,  the  kind 
of  case  seen  also  by  Guattani ;  the  other  in  the 
sole  of  the  foot ;  and  a  third  case  of  the  same  dis- 
ease in  the  latter  situation;  all  of  which  were  found 
to  be  incurable  by  the  ligature  of  the  anterior  tibial 
artery,  (P.  311.)  Scarpa  thinks,  however,  that 
the  operation  of  tying  this  vessel  where  it  passes 
over  the  dorsum  of  the  foot  might  succeed,  if  aided 
by  compression,  applied  so  as  to  stop  the  current 
through  the  other  main  channel  ;  and  he  seems 
to  approve  of  this  practice,  because  the  plan  of 
tying  the  artery  above  and  below  the  disease 
(which  is  the  most  certain  means  of  cure)  could 
not  be  done  without  extensive  incisions  in  the 
sole  of  the  foot.  In  an  aneurism  at  the  lower  part 
of  the  leg,  Mr.  Hodgson  judiciously  insists  upon 
the  prudence  of  tying  the  artery  as  near  as  pos- 
sible to  the  tumor,  because  the  recm-rent  cir- 
culation, through  the  large  inosculations  in  the 
foot,  might  still  cause  the  swelling  to  enlarge,  in 
consequence  of  the  blood  sent  into  the  sac  from 
the  lower  extremity  of  the  vessel  passing  through 
the  aneurismal  cavity  into  branches  arising  from 
the  artery  between  the  aneurism  and  the  ligature. 
(P.  438.)  However,  in  one  case  of  aneiu:ism  of 
the  anterior  tibial  artery,  Mr.  H.  Cline  applied  a 
ligature  just  above  the  tumor  without  success, 
and  Sir  Astley  Cooper  expressly  recommends 
making  an  incision  in  the  sac,  and  applying  a  liga- 
ture both  above  and  below  the  swelling.  {Lectures, 
^c.  vol.  ii.  p.  G3.)  Wlien  an  aneurism  arises  from 
the  radial,  ulnar,  or  interosseous  arteries  near  the 
elbow,  tying  the  brachial  will  suffice  ;  but  if  the 
disease  be  lower  down,  the  vessel  from  which  it 
proceeds  must  be  taken  up  near  the  swelling. 
{Hodgson,  p.  393.)  A  case,  strikingly  illustrative 
of  this  trutli,  is  recorded  by  Mr.  Liston : — J.  M.  P., 
aged  nineteen,  applied  to  him  on  the  28th  of  J uly, 
on  account  of  an  aneurism  of  the  left  radial  artery, 
about  the  middle  of  the  forearm,  occasioned  by  a 
wound.  The  tumor  was  as  large  as  a  walnut, 
and  so  compressible  that  it  could  easily  be  made 
to  disappear.  Pressure  was  tried  at  first,  with 
apparent  benefit ;  but,  as  it  did  not  succeed,  the 
humeral  artery  was  tied  on  the  8lh  of  August, 
and  with  the  efi^ect  of  completely  removing  the 
tumor.  On  the  eighteenth  day  afterwards,  how- 
ever, a  small  slough  was  detached  from  the  cica- 
trix, and  about  three  o'clock  next  morning  a 
violent  hemorrhage  took  place.  Mr.  Listen  then 
deemed  it  necessary  to  lay  open  the  sac,  and  tie 
the  artery  above  and  below  the  wound  in  it.  (See 
Ediii.  Med.  Jouru.  No.  90,  p.  4.) 

Scarpa  mentions  a  case,  where  the  dorsal  artery 


of  the  thumb  was  wounded  ;  but  as  the  hemorrhage 
returned  several  times,  and  pressure  failed  in  sup- 
pressing it,  the  surgeon  took  up  the  radial  artery 
at  the  wrist.  After  cutting  off  this  direct  current 
of  blood  towards  the  injured,  vessel,  pressure  on  the 
wound  proved  effectual.  Three  months  after- 
wards, the  patient  having  died,  the  radial  artery 
was  found  impervious  for  three  finger-breadths 
below  where  the  ligature  had  been  applied,  and  the 
dorsal  artery  was  likewise  obliterated  from  the  root 
of  the  thumb  to  the  beginning  of  the  palmar  arch. 

Mr.  Todd  has  published  a  case,  in  which  he 
cured  a  large  aneurismal  swelling  of  the  posterior 
side  of  the  forearm  by  tying  the  brachial  artery. 
From  the  description,  I  conclude  that  the  disease 
was  an  aneurism  by  anastomosis,  as  it  is  termed  ; 
but  the  particulars  given  by  the  author  leave  some 
doubt  on  this  point.  {See  Dublin  Hospital  Reports, 
vol.  iii.  p.  135.) 

The  manner  of  exposing  and  tying  the  principal 
arteries  of  the  leg  and  forearm  will  be  described 
under  the  term  Arteries. 

Of  Aneurisms  high  up  the  Femoral 
Artery. 

Several  facts,  akeady  specified  in  the  preceding 
columns  as  having  occurred  manj'  years  before  the 
operation  of  tying  the  external  iliac  artery  was 
attempted,  amounted  to  a  full  proof,  that  the 
circulation  might  go  on  in  the  lower  extremit}', 
notwithstanding  the  artery  in  the  groin  were  tied, 
or  obliterated.  On  this  point,  some  of  Guattani's 
cases  were  most  decisive. 

The  ligature  of  the  external  iliac  arter}',  for 
aneurisms  of  the  femoral  artery  in  the  bend  of  the 
groin,  has  now  been  practised  so  frequentlj',  and 
the  instances  of  success  are  so  numerous,  that  all 
doubt  concerning  the  propriety  and  utility  of  the 
attempt  has  entirely  ceased.  The  French,  who 
evinced  great  backwardness  in  espousing  the  Hmi- 
terian  method  of  operating  for  aneiu'isms,  though 
it  is  decidedly  one  of  the  greatest  improvements  in 
modern  surgery,  at  one  period  showed  great  reluct- 
ance to  practise  the  operation  of  tying  the  exter- 
nal iliac  artery.  M.  Roux,  however,  who  was  in 
London  about  twenty  years  ago,  saw  the  thing 
done,  and  his  testimony,  no  doubt,  had  considerable 
influence  in  quickening  the  adoption  of  this  bold, 
but,  on  the  whole,  very  successful  measure,  bj"-  his 
brethren  in  the  capital  of  France.  Still,  as  M.  Roux 
remarks,  "  We  cannot  but  blame  the  indifterence 
with  wliich  the  operation  is  mentioned  in  some  of 
the  latest  French  surgical  publications.  At  this 
moment  (1815)  we  can  reckon  twenty-three  facts 
relative  to  tying  the  external  iliac  artery,  and  on 
fifteen  of  the  patients  it  has  perfectly  succeeded. 
In  these  twenty-three  operations,  I  comprehend  the 
two  which  were  done  in  France  ;  one  at  Brest, 
by  Delaporte,  and  the  other  at  Lyons,  by  Bouchet  ; 
cases,  the  authenticity  of  which  cannot  be  doubted. 
In  the  number  of  successful  cases,  is  to  be  com- 
prised Bouchet's  operation,  since  the  patient  lived 
more  than  a  year  afterwards,  and  then  died  of  the 
consequences  of  an  inguinal  aneurism  of  the  op- 
posite side. 

"Sir  A.  Cooper  alone  had  tied  the  external 
iliac  artery  six  times  before  my  journey  to  London, 
and  during  my  stay  there  I  saw  him  perform  the 
operation  once.  Four  of  his  patients  were  cntn-cly 
well  ;  one  of  the  three  others  died,  the  tliirteenth 
week  after  the  operation,  of  the  bursting  of  an 
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aneurism  of  the  aorta.  At  this  period,  the  circu- 
lation in  the  limb  had  been  re-established.  I  saw 
the  limb  after  it  had  been  injected,  amongst  Sir 
A.  Cooper's  anatomical  preparations.  Large  and 
beautiful  anastomoses  existed  round  the  pelvis, 
between  the  dilated  branches  of  the  internal  iliac 
and  femoral  arteries.  With  respect  to  the  sixth 
patient,  the  leg  mortified,  and  the  thigh  was  am- 
putated without  success.  The  seventh  died  of  he 
niorrhage,  which  took  place  on  the  fourteenth  or 
fifteenth  day  after  the  operation."  (ParaMe  de  la 
Chir.  Angloise  avec  la  Cliii:  Frati^oise,  p.  '275, 
276.)  Sir  Astley  Cooper  had  tied  the  external  iliac 
artery  in  nine  cases  (see  Lancet,  vol.  ii.  p.  44)  ; 
and  the  operation  is  now  so  common,  that  scarcely 
a  week  passes  without  some  record  of  its  perform 
ance  in  one  part  of  the  world  or  another. 

The  many  facts  exemplifying  the  propriety  of 
this  operation  must  have  been  highly  gratifying 
to  Mr.  Abemethy,  by  whose  judgment  it  was  first 
suggested,  and  by  whose  enterprising  hand  it  was 
•  first  performed. 

Mr.  Abemethy  was  called  upon  on  several 
occasions  to  take  up  the  external  iliac  artery,  and 
every  one  of  these  cases  proved  that  the  anas- 
:  tomosing  vessels  were  fully  capable  of  conveying 
blood  enough  into  the  limb  below,  and  that  a  ves- 
■  sel  even  of  this  size  could  become  permanently 
closed  after  being  tied.  Three  of  the  operations 
in  whieh  Mr.  Abemethy  took  up  the  external  iliac 
artery,  the  very  first  examples  of  this  practice,  I 
was  an  eye-witness  of,  the  cases  having  occurred 
at  St.  Bartholomew's  Hospital,  at  the  time  when  I 
was  an  articled  student  there.  (See  Abemethy's 
Surg,  and  Physiol.  Essays,  and  Surgical  Obs.  1804; 
I  Edin.  Med.  and  Surg.  Journal  for  January,  1807.) 
In  Mr.  Abernethy's  first  operation,  performed 
in  1796,  an  incision  about  three  inches  in  length, 
I  waa  made  through  the  integuments  of  the  abdo- 
I  men,  in  the  direction  of  tlie  artery,  and  thus  the 
aponeurosis  of  the  external  oblique  muscle  was 
laid  bare.  This  was  next  divided  from  its  connec- 
tion with  Poupart's  ligament,  in  the  direction  of 
the  external  wound,  for  the  extent  of  about  two 
inches.  The  margins  of  the  internal  oblique  and 
transverse  muscles  being  thus  exposed,  Mr.  Aber- 
nethy  introduced  his  fingers  beneath  them  to 
protect  the  peritoneum,  and  then  divided  them. 
Next  he  pushed  this  membrane,  with  its  contents, 
upwards  and  inwards,  and  took  hold  of  the  ex- 
ternal iliac  artery  with  his  finger  and  thumb.  It 
now  only  remained  to  pass  a  ligature  round  the 
artery  and  tie  it;  but  this  required  caution,  on 
account  of  the  contiguity  of  the  vein  to  the  artery. 
These  Mr.  A.  separated  with  his  finger,  and  intro- 
ducing a  ligature  under  the  artery  with  a  common 
surgical  needle,  tied  it  about  an  inch  and  a  half 
above  Poupart's  ligament. 

The  following  was  the  method  which  Mr. 
Abemethy  adopted  in  the  second  instance  of  tying 
the  external  iliac  artery. 

An  incision,  three  inches  in  length,  was  made 
through  the  integuments  of  the  abdomen,  begin- 
ning a  little  above  Poupart's  ligament,  and  ex- 
tending upwards  ;  it  was  more  than  half  an  inch 
on  tiie  outside  of  the  upper  part  of  the  abdominal 
ring,  to  avoid  the  epigastric  artery.  Hero  I  may 
remark,  that  as  the  epigastric  artery  ascends  ob- 
liquely inwards  between  the  fascia  transvcrsalis 
and  the  peritoneimi,  near  the  internal  border  of 
the  inner  ring,  the  usual  distance  between  which 


and  the  abdominal  ring  is  an  inch  and  a  half,  the 
place  chosen  by  Mr.  Abernethy  for  the  incision 
did  not  in  reality  leave  the  epigastric  artery  unex- 
posed to  danger.  The  aponeurosis  of  the  external 
oblique  muscle  was  next  divided  in  the  direc- 
tion of  the  external  wound.  The  lower  pai  t  of 
the  internal  oblique  muscle  was  thus  uncovered  ; 
and  the  finger  being  introduced  below  the  infe-' 
rior  margin  of  it  and  of  the  trausversalis  muscle, 
they  were  divided  with  the  crooked  bistoury 
for  about  one  inch  and  a  half.  Mr.  Abernethy 
now  introduced  his  finger  beneath  the  bag  of  the 
peritoneum,  and  carried  it  upwards  by  the  side  of 
the  psoas  muscle,  so  as  to  touch  the  artery  about 
two  inches  above  Poupart's  ligament.  He  took 
care  to  disturb  the  peritoneum  as  little  as  possible, 
detaching  it  to  no  greater  extent  than  was  requi- 
site to  admit  his  two  fingers  to  touch  the  vessel. 
The  pulsations  of  the  artery  made  it  clearly  dis- 
tinguishable, but  Mr.  Abernethy  could  not  put  his 
finger  round  it  with  facility.  In  order  to  be  able 
to  do  so,  he  was  obliged  to  make  a  slight  incision 
on  each  side  of  it.  Mr.  A.  now  drew  the  artery 
gently  down,  so  as  to  see  it  behind  the  peritoneum. 
By  means  of  an  eye-probe,  two  ligatures  were  con- 
veyed under  the  vessel ;  one  of  these  was  carried 
upwards  as  far  as  the  artery  had  been  detached, 
and  the  other  downwards  ;  they  were  firml}'  tied, 
and  the  vessel  was  divided  in  the  interspace  be- 
tween them.    {Surg.  Obsei-v.  1804.) 

Mr.  Freer,  of  Birmingham,  who  rnay  claim  the 
honour  of  having  seconded  Mr.  Abernethy  in  this 
new  practice,  made  an  incision  about  one  inch 
and  a  half  from  the  spine  of  the  ilium,  beginning 
about  an  inch  above  it,  and  extending  it  down" 
wards  about  three  inches  and  a  half,  so  as  to  form 
altogether  an  incision  four  inches  and  a  half  long, 
extending  to  the  base  of  the  tumor.  The  tendon 
of  the  external  oblique  being  exposed,  was  care- 
fully opened,  and  also  the  external  oblique,  when 
the  finger,  being  introduced  between  the  perito- 
neum and  trausversalis,  served  as  a  director  for 
the  crooked  bistoury,  which  divided  the  muscle. 
Avoiding  all  unnecessary  disturbance,  Mr.  Freer 
separated  the  peritoneum  with  his  finger,  till  he 
could  feel  the  artery  beating,  which  was  so  firmly 
bound  down  that  he  could  not  get  his  finger  under 
it  without  dividing  its  fascia.  The  vessel  having 
been  separated  from  the  surrounding  parts,  a  curved 
blunt  needle,  armed  with  a  strong  ligature,  was 
put  under  it,  and  tied  very  tight,  with  the  intention 
of  dividing  the  internal  coats  of  the  vessel.  The 
operation  led  to  a  perfect  cure.  {Freer,  On  Aneurism 
p.  83,  4to.  1807.)  Mr.  Tomlinson,  of  the  same' 
town,  was  also  an'early  performer  of  the  operation ; 
he  applied  only  one  ligature,  and,  of  course  left 
the  artery  undivided  ;  the  event  was  completely 
successful. 

The  following  is  Sir  Astley  Cooper's  mode  of 
operating:  A  semilunar  incision  is  made  "thnnigh 
the  integuments,  in  the  direction  of  the  fibres  of 
the  aponeurosis  of  the  external  oblique  muscle. 
One  extremity  of  this  incision  will  be  situated  near 
the  spine  of  the  ilium,  the  other  will  terminate  a 
li  ttle  above  the  inner  margin  of  the  abdominal  ring. 
The  aponeurosis  of  the  external  oblique  muscle 
will  be  exposed,  and  is  to  be  divided  throughout  tho 
extent  and  in  the  direction  of  tlie  extenuil  wound. 
The  flap,  which  is  thus  formed,  being  raised,  the' 
spermatic  cord  will  be  seen  passing  under  the  mar- 
gin of  the  internal  oblique  and  transverse  muscles 
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The  opening  in  the  fascia,  which  lines  the  trans- 
verse muscle,  through  which  the  spermatic  cord 
passes,  is  situated  in  the  midspace  between  the  an- 
terior superior  spine  of  the  ilium  and  the  symphisis 
pubis.    The  epigastric  artery  runs  precisely  along 
the  inner  margin  of  this  opening,  beneath  which 
the  external  iliac  artery  is  situated.    If  the  finger, 
therefore,  be  passed  under  the  spermatic  cord, 
through  this  opening  in  the  fascia,  it  will  come 
into  immediate  contact  with  the  artery,  which  lies 
on  the  outside  of  the  external  iliac  vein.    The  ar- 
tery and  vein  are  connected  together  by  dense  cel- 
lular membrane,  whicli  must  be  separated  to  enable 
the  operator  to  pass  a  ligature,  by  means  of  an 
aneurism  needle,  round  the  former."    (See  Hodg- 
son, On  Diseases  of  Arteries,  p.  421,  422.) 

The  foregoing  incision,  the  convexity  of  which 
is  turned  outward  and  downward,  I  think,  should 
extend  from  within  and  a  little  above  the  anterior 
superior  spinous  process  of  the  ilium  to  above  and 
a  little  within  the  middle  part  of  Poupart's  liga- 
ment, the  exact  point  under  which  lies  the  internal 
rino-,  behind  which  the  external  iliac  artery  is  to 
be  found.  As  soon  as  the  tejidon  of  the  external  ob- 
lique muscle  has  been  divided,  the  internal  oblique 
and  transverse  muscles  may  be  cautiously  cut  with 
the  aid  of  a  director  ;  and  then  the  fascia  transver- 
salis  either  divided  in  the  same  way,  or  torn  through 
with  the  end  of  the  scalpel  or  director.  Care  must 
be  taken  to  avoid  the  epigastric  artery,  which  runs 
from  the  pubic  side  of  the  external  iliac  to  the 
inner  side  of  the  incision.    Baron  Dupiiytren,  m 
performing  the  operation  at  the  Hotel-Dieu,  in 
1821,  wounded  the  epigastric  artery.    (See  Ave- 
rilVs  Operative  Surgery,  p.  37.)    The  hemorrhage 
was  so  copious,  that  two  ligatures  were  required. 
The  patient  afterwards  died  of  peritonitis,  which, 
in  all  probability,  was  brought  on  by  the  disturb- 
ance of  the  parts  in  the  proceedings  requisite  for 
securing  the  ends  of  the  wounded  vessel.  Hence, 
in  operating  according  to  Sir  A.  Cooper's  plan, 
after  pushing  upwards  the  lower  border  of  the  in- 
ternal oblique  and  transversalis,  together  with  the 
spermatic  cord,  if  the  fascia  transversalis  is  to  be 
cut,  and  not  torn,  or  if  the  inner  ring,  the  opening 
in  that  fascia,  is  to  be  dilated,  the  requisite  incision 
should  be  made  with  a  probe-pointed  bistoury  in 
the  direction  towards  the  anterior  superior  spinous 
process  of  the  ilium,  and  away  from  the  epigastric 
artery     Mr.  Guthrie  has  seen  the  epigastric  artery 
divided  in  this  operation,  and  two  ligatures  placed 
upon  it  without  any  inconvenience  occurring. 
When  such  practice  is  adopted,  he  rates  the  im- 
portance of  the  accident  much  lower  than  1  am 
inclined  to  do;  for  he  observes,  "  I  have  reason  to 
know  that  this  artery  is  made  a  greater  bugbear 
of  than  there  is  any  occasion  for  in  all  operations 
on  these  parts.  If  the  surgeon  has  unluckily  divided 
it,  either  in  this  or  any  other  operation,  all  that  he 
has  to  do  is  to  enlarge  the  incision,  and  tie  both  the 
divided  ends  ;  and  I  have  no  hesitation  in  saying, 
it  will  not  be  of  any  consequence,  either  in  this 
operation,  or  one  for  hernia.  If  a  man  has  been  so 
unfortunate  as  to  have  a  wound  in  his  peritoneum, 
of  a  quarter  or  half  an  inch  in  extent,  two  ligatures 
on  the  epigastric  artery,  and  a  slight  increase  in 
the  extent  of  the  external  incisions,  add  little  or 
nothing  to  the  danger,  which  only  takes  place  in 
reality  when   the  wound  is  closed  up,  and  the 
artery  is  allowed  to  bleed  internally."  (Giilhrie, 
On  Dis.  of  Arteries,  p.  376.)    While  I  approve  of 


the  practice  of  securing  the  two  ends  of  the  epigas- 
tric artery  in  a  case  of  this  description,  the  accom- 
plishment of  it  would  not  be  so  easy  as  the  deli- 
very of  the  proper  advice  ;  and  where  the  perito- 
neum is  cut,  as  in  examples  of  hernia,  blood  would 
be  likely  to  be  effused  in  the  cavity  of  the  perito- 
neum before  the  ends  of  the  vessel  could  be  se- 
cured. In  taking  them  up  also  a  considerable 
disturbance  and  irritation  of  the  parts  would  ne- 
cessarily be  produced.  For  such  reasons,  and  on 
account  of  the  generally  fatal  termination  of  a 
wound  of  the  epigastric  artery,  I  cannot  but  view 
this  accident  as  a  truly  perilous  one.  The  external 
iliac  vein  must  never  be  included  in  the  ligature, 
aa  such  a  proceeding  would  cause  a  dangerous  in- 
terruption of  the  return  of  the  blood. 

Mr.  Norman,  of  Bath,  who  has  tried  both 
modes  of  operating,  found  that  proposed  by  Sir 
A.  Cooper  a  more  easy  way  of  finding  the  ex- 
ternal iliac  artery  than  the  longitudinal  incision 
practised  by  Mr.  Abernethy.     "The  objection 
(says  Mr.  Norman)  to  Sir  A.  Cooper's  mode  of 
operating  in  cases  where  the  tumor  extends  high 
up,  is  by  no  means  well  founded ;  for  the  lower 
part  of  the  bag  of  the  peritoneum,  lying  on  the 
edge  of  Poupart's  ligament,  must  in  every  case 
be  exposed  and  detached,  in  order  to  get  at  the 
artery,  which  lies  behind  the  posterior  part  of  that 
membrane,  and  this  is  most  easily  effected  by  an 
incision  in  the  direction  of  Poupart's  ligament; 
whilst  two  thirds  of  the  longitudinal  incision  are 
made  on  a  part  of  the  peritoneum,  which  lines  the 
abdominal  muscles,  and  the  lower  portion  only  of 
the  incision  reaches  that  part  of  the  membrane 
which  is  to  be  separated.    The  consequences  of 
this  are,  that  the  peritoneum  is  in  much  greater 
danger  of  being  wounded,  and  that  the  probability 
of  a  hernia  forming  after  the  cure  is  much  in- 
creased by  the  extensive  division  of  the  oblique 
muscles."  (See  Med.  Chir.  Trans,  vol.  x,  p.  101.) 
These  remarks  are  well  founded,  and  they  coin- 
cide with  some  observations  made  many  years 
ago  by  M.  Roux,  who,  while  he  inclined  to  Mr. 
Abernethy's  method,  saw  the  disadvantage  of  let- 
ting  the  direction  of  the  wound  in  this  iiistance 
correspond  to  the  course  of  the  artery  Hence, 
after  many  trials  on  the  dead  subject,  he  laid  down 
the  rule,  that  the  beginning  of  the  wound  should 
never  be  further  than  half  an  inch  from,  and  » 
very  little  higher  than,  the  anterior  superior  spme 
of  the  ilium,  and  that  it  should  be  carried  very 
obliquely  do^vnwards,  to  the  middle  of  Poupart  s 
ligaijient.    (See  Nouveaxuv  EUmens  de  Med.  Op. 

t.  i.  p.  747,  &C.)  TVT. 

Mr.  Todd  also,  after  repeated  trials  of  Mr. 
Aberiiethv's  and  Sir  Astley  Cooper's  methods  on 
the  dead  subject,  concluded  that  the  plan,  recom- 
mended by  the  latter  afforded  the  greatest  facility  ot 
applying  ihe  ligature  to  the  artery,  because  more 
rooin  was  obtained  by  it,  and  with  less  disturbance 
of  the  peritoneum,  than  in  the  other  way.  \\  here 
however,  it  becomes  necessary  to  apply  a  ligature 
to  a  higher  part  of  the  artery,  in  consequence  o 
secondary  hemorrhage,  Mr.  Todd  conceives  tha 
Mr.  Abernethy's  method  should  be  adopted,  (bee 
DMin  Hospital  Reports,  vol.  m.  p-  y-^-; 

In  a  case  operated  upon  by  Mr.  Kirbv  a 
hernia  foUowed.'in  the  situation  f^^^^^J'^^^, 
minal  muscles  had  been  divided.    (See  r«.s« 
n  109.  8vo.  Loud.  1819.) 
In'one  case,  Dr.  Post  found  the  peritoneum  so 


thickened  and  diseased,  that  he  could  not  raise  it 
iVom  the  subjacent  parts,  and  he  was  obliged  to 
make  an  opening  in  it.  The  protruding  viscera  were 
then  pushed  back,  and,  with  a  needle,  a  ligature 
was  introduced  under  the  artery,  the  peritoneum 
being  also  included  in  the  ligature.  Notwith- 
standing the  disadvantageous  method  of  operating, 
and  the  return  of  pulsation  in  the  swelling,  tlie 
patient  had  so  far  recovered  in  three  months,  that 
he  had  regained  the  use  of  the  limb.  (See  Aineri 
can  Med.  and  Phil.  Rey.  vol.  iv.  p.  443.)  Botli 
the  external  iliac  arteries  of  the  same  individual 
were  tied  in  succession  by  Mr.  Tait ;  one  on  the 
8th  of  Ma}%  1825,  and  the  other  on  the  16th  of 
April,  1826;  and  this  with  entire  success,  not- 
withstanding the  peritoneum  was  wounded  in  one 
of  these  operations.  M.  Arendt  also  took  up 
both  the  external  iliac  arteries  in  one  patient,  and, 
though  there  was  only  an  interval  of  a  week  be- 
tween the  operations,  the  case  had  a  very  favour- 
able termination.  (See  Velpeau,  Noiiv.  Elem.  de 
Med.  Opti:  t.  i.  p.  175.) 

In  one  remarkable  case,  Mr.  Newbiggin,  by  ty- 
ing the  external  iliac  artery,  cured  both  an  inguinal 
and  a  popliteal  aneurism  together.  (See  Edin. 
Med.  and  Surg.  Journal  for  Jan.  1816,  p.  71,  &c.) 

The  many  operations,  which  have  now  been 
done  on  the  external  iliac  artery,  impress  me  with 
a  conviction  that,  in  subjects  under  "a  certain  age, 
there  is  no  reason  to  fear  that  the  anastomoses  will 
not  generally  suffice  for  the  supply  of  the  lower 
extremity.    Out  of  twenty-five  cases  the  particu- 
lars of  which  I  formerly  collected,  there  were  only 
three  in  which  the  limb  was  attacked  by  gan- 
grene.    These  three  were  patients  of  Sir  A. 
Cooper,  M.  Bouchet  of  Lyons,  and  Mr.  Collier. 
The  proportion  is  not  so  much  as  one  in  eight.  The 
three  instances  of  gangrene  were  not  all  in  the  cir- 
cumstonces  which  permitted  the  event  to  be  im- 
puted to  the  anastomoses  not  having  had  sufficient 
time  to  enlarge,  though  perhaps  Mr.  Collier's  case 
was  such.    On  the  other  hand,  we  are  to  notice 
that  Dr.  Cole's  patient  was  operated  upon  a  few 
days  after  the  wound,  and  yet  the  limb  was  duly 
supplied  with  blood,  and  did  not  become  gan- 
grenous.   The  same  important  facts  were  likewise 
exemplified  in  the  remarkable  case,  where  M. 
Velpeau  was  suddenly  called  upon  to  tie  the  ex- 
ternal iliac  artery,  which  had  been  accidentally 
wounded  with  a  knife.    Plere,  although  there  had 
been  no  preliminary  dilatation  of  the  collateral 
Tessels,  either  by  a  trial  of  pressure,  or  by  the  pre- 
sence of  an  aneurism,  a  ligature  was  at  once  put  on 
the  external  iliac  artery,  with  a  perfectly  successful 
result.  (_S_ee  Velpeau,  Nouv.  Elem.  de  Med.  Oper. 
t.  1.  p.  175.)    It  appears  therefore  to  me,  that  the 
occasional  occurrence  of  gangrene  cannot  be  ad- 
mitted as  a  just  reason  for  delay,  until  the  col- 
lateral vessels  have  had    time   to   enlarge.  I 
believe,  that  in  all  anenrismal  diseases,  early  ope- 
i^ting  is  the  best  and  most  judicious  practice. 
This  was  one  principal  cause,  as  Kirkland  ob- 
serves, which  occasioned  the  bad  success  of  the  old 
surgeons  in  the  treatment  of  popliteal  aneurisms, 
and  he  foretold,  mauy  years  ago,  that  operations 
lor  the  cure  of  aneurisms  would  answer  bettor  if 
not  deferred  so  long  as  formerly.    (See  Thoui'ihh 
on  Amputation,  Sfc.  8vo.  Lmul.  1780.)    I  j„i„ 
Kirkland  in  this  sentiment,  not  without  recollecting 
that  all  aneurisms  are  attended  with  a  chance  of 
getting  well  spontaneously  in  the  course  of-time 
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I  saw  the  inguinal  aneurism  which  did  so,  under 
Dr.  Albert,  in  the  York  Hospital;  but  as  this 
is  a  rare  incident,  I  do  not  believe  that  it  ought  to 
influence  us  against  having  speedy  recourse  to  an 
operation.  Besides,  the  cure  by  inflammation  and 
sloughing  appears  to  me  to  be  attended  in  reality 
with  more  peril  than  a  well  executed  operation, 
and,  consequently,  has  less  recommendations  than 
many  may  imagine.  Had  not  Dr.  Albert's  patient 
been  a  very  strong  man,  he  would  certainly  have 
fallen  a  victim  to  the  extensive  disease  which 
the  bursting  and  sloughing  of  the  tumor  created. 
Thus,  Delaporte's  patient  died  of  the  mass  of 
disease  which  the  tumor  itself  made ;  for  it  had 
been  suifered  to  attain  too  large  a  size,  so  that, 
when  it  inflamed,  the  effects  were  fatal.  (See 
Riclierand,  Nosogr.  Chir.  t.  iv.  p.  113,  edit.  4.) 

I  believe  Dr.  Wilmot's  observation  is  perfectly 
correct,  that  if  a  comparison  were  made  between 
the  operation  of  tying  the  external  iliac  artery  and 
that  of  tying  the  artery  in  the  thigh,  we  should 
find  the  recoveries  after  the  first  more  frequent,  in 
proportion  to  the  number  of  times  it  has  been  done, 
than  after  common  operations  lower  down.  (See 
Dublin  Hospital  Rep.  <J-c.  vol.  ii.  p.  214.) 

[The  results  of  the  ligature  of  the  external  iliac 
artery  are  very  favourable.  According  to  Norris, 
of  one  hundred  cases  in  which  the  vessel  has  been 
tied  for  aneurism,  seventy-three  have  recovered, 
and  twenty-seven  died.  The  most  frequent  cause 
of  death  was  gangrene  of  the  limb,  and  next  to 
that  secondary  hemorrhage. 

Pulsation  recurred  in  six  cases,  but  one  of  these 
proved  fatal ;  and  suppuration  of  the  sac  happened 
in  thirteen  instances,  of  which  three  had  a  fatal 
result.] 

The  greatest  artery  that  conveys  blood  into  the 
lower  extremity,  after  the  external  iliac  has  been 
tied,  IS  the  gluteal:  but  besides  it,  the  ischiatio, 
the  obturator,  and  the  external  pudic,  which  anas- 
tomoses freely  with  the  internal  pudic,  are  impor- 
tant vessels  in  keeping  up  the  circulation. 

In  one  case,  operated  upon  by  Mr.  J.  C.  War- 
ren, the  epigastric  artery  arose  from  the  anterior 
and  inner  part  of  the  sac,  and  gave  origin  to  the 
obturator,  while  the  circumflexa  ilii  originated  from 
the  outer  part  of  the  sac.  All  these  vessels  were 
greatly  enlarged,  and  the  epigastric  rendered  the 
necessary  detachment  of  the  external  iliac  very 
difficult.    (See  New  England  Jonrn.) 

Some  particulars  of  inguinal  aneurisms,  in  which 
Sir  A.  Cooper,  Mr.  James,  and  Mr.  Murray  tied 
the  aorta,  will  be  hereafter  noticed.  (See  Aohta  ) 
Roscnmullcr's  Chir.  Anat. ;  Tiedcniann's  Tabii  'lcB 
Arteriarum,  Carlsruha;,  1822;  the  plates  in  Scarpa's 
great  work,  S^dl  Aneurisma  Rejicssioni,  &c.  Par 
1804  ;  J.  P.  Manec,  De  la  Lu/ature  des  A  rteres 
pi.  ix. ;  and  Elias  Bujaldy's  TabulcB  Anat.  Chir 
Petropol,  1828,  tab.  x.  et  xi.,  in  illustration  of  the 
operation  of  tying  the  external  iliac  artery  all 
merit  notice.  Under  the  head  of  Arteribs]  ad- 
ditional instructions  will  be  offered  on  the  mode  of 
taking  up  the  external  iliac  artery. 


Cases  op  Gluteal  Aneurism  cured  by  tying 
THE  Internal  Iliac  Artery. 
The  gluteal  artery  is  large;  from  its  situation, 
liable  to  wounds  ;  from  its  size,  subject  to  aneurism. 
Dr.  .leffray,  of  Glasgow,  was  consulted  in  a  case 
where  the  gluteal  artery  had  been  wounded,  and 
an  aneurism  resulted.    He  urged  the  propriety  of 
o  2 
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tj'ing  the  vessel  where  It  had  been  injured.  This 
sensible  advice  was  at  first  rejected  ;  and  when  the 
friends  at  last  consented,  the  operation  was  too  late, 
as,  while  preparation  was  making  for  it,  the  tumor 
burst,  and  the  patient  expired  in  a  few  moments. 
Theden  also  mentions  an  instance,  in  which  the 
gluteal  artery  was  wounded  in  the  dilatation  of  a 
gunshot  wound,  and  the  patient  lost  his  life.  (See 
Scarpa,  On  Aneurism,  p.  407,  ed.  2.)  Mr.  John 
Bell,  however,  tied  the  gluteal  artery  in  a  case 
where  it  was  wounded,  and  the  patient  was  saved. 

Mr.  Stevens,  surgeon  in  Santa  Cruz,  the  gen- 
tleman who  has  proved  the  practicableness  of 
putting  a  ligature  round  the  internal  iliac  artery, 
informs  us,  that  one  of  the  first  surgeons  in  Lon- 
don had  a  patient  with  gluteal  aneurism.  The 
tumor  was  large;  allowed  to  burst;  and  the 
person  bled  to  death.  "  I  sincerely  trust,"  says 
he,  "  that  the  following  case  may  be  the  means  of 
preventing  such  an  occurrence  in  future.  Maila, 
a  negro  woman,  from  the  Bambara  country  in 
Africa,  was  imported  as  a  slave  into  the  West 
Indies  in  the  year  1790.    She  was  purchased  for 


the  estate  Enfield  Green,  row  the  property  of 


the  heirs  of  P.  Ferrall,  Esq.  I  saw  her  first  in  the 
beginning  of  December,  1812.    She  had  a  tumor 
on  the  left  hip,  over  the  sciatic  notch.    It  was 
nearly  as  large  as  a  child's  head,  and  pulsated 
very  strongly.    She  could  assign  no  cause  for  the 
disease.    It  had  commenced  about  nine  months 
before,  with  slight  pain  in  the  part;  and  had  gra- 
dually increased  to  its  present  size.    She  was  now 
much  reduced,  in  great  misery,  and  ready  to 
submit  to  any  operation."     (See  Medico-Chir. 
Trans,  vol.  v.  p.  425.)    Mr.  Stevens  had  tied  the 
internal  iliac  on  the  dead  body,  and  believed  that 
it  might  be  done  with  safety  on  the  living.  The 
following  is  the  account  of  the  operation  :  "  On 
the  27th  of  December,  1812  (says  Mr.  Stevens), 
I  tied  the  artery,  in  the  presence  of  Dr.  Lang,  Dr. 
Van  Brackle,  Mr.  Nelthropp,  and  Mr.  Ford,  the 
manager  of  the  estate.    An  incision,  about  five 
inches  in  length,  was  made  on  the  left  side,  in  the 
lower  and  lateral  part  of  the  abdomen,  parallel 
with  the  epigastric  artery,  and  nearly  half  an  inch 
on  the  outer  side  of  it.    The  skin,  the  superficial 
fascia,  and  the  three  thin  abdominal  muscles,  were 
successively  divided;  the  peritoneum  was  sepa- 
rated from  its  loose  connection  with  the  iliacus 
internus  and  psoas  magnus ;  it  was  then  turned 
almost  directly  inwards,  in  a  direction  from  the 
anterior  superior  spinous  process  of  the  ilium,  to 
the  division  of  the  common  iliac  artery.    In  the 
cavitv,  which  I  had  now  made,  I  felt  for  the  m 
ternal  iliac,  insinuated  the  point  of  my  forefinger 
behind  it,  and  then  pressed  the  artery  betwixt  my 
finger  and  thumb.    Dr.  Lang  now  felt  the  aneu- 
rism behind;  the  pulsation  had  entirely  ceased, 
and  the  tumor  was  disappearing.    I  examined 
the  vessel  in  the  pelvis;  it  was  health}^,  and  free 
from  its  neighbouring  connections.    I  then  passed 
a  ligature  behind  the  arteiy,  and  tied  it  about  half 
an  inch  from  its  origin.    The  tumor  disappeared 
almost  immediately  after  the  operation,  and  the 
wound  healed  kindly.   About  the  end  of  the  third 
week,  the  ligature  came  away,  and  in  six  weeks 
the  woman  was  perfectly  well," 

This  is  the  first  example,  in  which  the  internal 
iliac  was  tied.  The  operation  was  not  attended 
with  much  difficulty  or  pain,  and  not  an  ounce  of 
blood  was  lost.    Mr.  Stevens  had  no  difficulty  in 


avoiding  the  ureter,  which,  wlien  the  peritoneum 
was  turned  inwards,  followed  it.  Had  it  remained 
over  the  artery,  he  could  easily  have  turned  it 
aside  with  his  finger.  (See  Med.  Chir.  Trans. 
vol.  V.  p.  422,  &c.) 

The  woman  enjoyed  good  health  for  ten  years, 
and  then  died  of  an  affection  of  the  chest.  The 
body  was  opened,  and  the  internal  iliac  artery 
found  impervious  at  the  point  where  the  ligature 
had  been  applied.    The  ischiatic  artery  had  the 
appearance  of  a  ligamentous  cord,  but  the  gluteal 
artery  was  pervious.    The  pelvis  was  then  re- 
moved, brought  from  Santa  Cruz,  and  deposited  in 
the  Museum  of  the  Royal  College  of  Surgeons  in 
London.    In  the  further  examination  of  the  parts, 
the  ileo-lumbar  artery  was  found  to  have  arisen 
just  above  the  part  where  the  ligature  had  been 
applied,  and  consequently  the  internal  iliac  was  per- 
vious from  its  origin  to  this  point.  The  particulars 
of  the  dissection,  as  given  by  Mr.  Richard  Owen, 
are  remarkably  interesting.    I  shall  only  notice 
those  circumstances  which  strike  me  as  peculiarly 
deserving  of  record.    An  incision  being  made  into 
the  common  iliac,  and  continued  down  to  the  part 
where  the  internal  iliac  became  contracted,  it  was 
found  there  to  have  become  completely  oblite- 
rated.   In  the  state  of  a  ligamentous  cord,  the 
internal  iliac  descended  towards  the  ischiatic  notch 
for  the  space  of  an  inch,  and  then  suddenly  re- 
suming its  natural  diameter,  it  again  became  per- 
vious, and  so  continued  for  the  extent  of  half  an 
inch  ;  the  gluteal  artery  arising  from  the  lower  part 
of  this  space,  a  sacro-lateral  vessel  from  about  the 
middle,  and  the  obturator  artery  from  the  upper 
part  of  it.    The  latter  vessel  was  entirely  obli- 
terated ;  but  the  sacro-lateral  was  pervious,  of  the 
size  of  a  crow-quill,  and  passed  inwards  to  the 
second  sacral  foramen;  whilst  the  gluteal  artery 
received,  close  to  its  origin,  two  vessels,  as  large 
as  the  preceding,  given  off  from  the  sacro-lateral 
artery.    The  ischiatic  was  impervious.    The  glu- 
teal artery  was  of  its  natural  size.    An  oblong 
tumor  of  the  sciatic  artery  was  detected,  three 
inches  and  a  half  in  length,  between  the  tuber- 
osity of  the  ischium  and  the  great  trochanter, 
doubtless  the  remains  of  the  original  disease.  It 
was  filled  with  dark-coloured,  granular,  not  Ja- 
mellated  blood.    From  the  ischiatic  notch  to  the 
tumor,  the  artery  was  completely  obliterated  Us 
texture  altered,  and  the  remains  of  its  cavity  filled 
with  indurated  and  partly  calcareous  matter.  From 
the  lower  part  of  the  swelling,  the  sciatic  artery 
proceeded  down  the  posterior  part  of  the  thigh, 
and  was  nearly  as  large  as  the  femoral.    Its  calibre 
did  not,  however,  correspond  to  its  apparent  mag- 
uitude,  its  coats  being  vastly  thickened.    It  wa^ 
obliterated  for  about  the  space  of  an  i.ich  below 
the  sac,  but  became  pervious  again  after  receinng 
an  anastomosing  vessel  from  the  profunda^  Mr 
Owen  infers  from  several  circumstances,  which  he 
specifies,  that  the  aneurism  was  of  '''e  true  kind. 
Amongst  the  things  highly  dcservmg  notice  n  tins 
case  was  tlie  open  space  maintained  by  the  col 
h'ra? circulation  in  the  trunk  of  the  artery,  b^. 
tween  the  ligature  and  the  aneurism.    (See  Med. 
Cliir.  Trans,  vol.  xvi.  p.  221.  &c.) 

A  second  instance,  in  which  the  >"t«-n»l  ■ 
tery  was  tied,  was  some  time  ago  commun>ca  ed  to 
the^  public.    The  operation  was  P-^f ""'^J,,^^  ,,.fj,  ' 
Atkinson,  of  York,  on  """""^  ""^^"Sl"  "'^^^^^^^^^^ 
The  .following  area  few  of  the  particulais .  - 


ANEURISM. 


197 


I'lionias  Cost,  aged  twenty-nine,  presented  him- 
selt  at  the  York  County  Hospital,  April  29th,  1817. 
He  was  a  tall,  strong,  active  bargeman,  not  cor- 
pulent, but  very  muscular.    He  was  enduring 
great  pain  from  a  large,  elastic,  pulsating  tumor, 
situated  under  the  giutceus  of  the  right  side ;  an 
obvious  aneurism.     It  had  existed  about  nine 
months,  and  was  the  consequence  of  a  blow  from 
a  stone.    In  a  consultation  with  Dr.  Lanson  and 
Dr.  Wake,  the  necessity  of  the  operation  was  de- 
termined upon,  and  it  was  perfoi-med  on  the  12th 
of  May,  without  any  material  difficulty  or  inter- 
ruption, except  such  as  was  the  consequence  of  the 
division  of,  and  bleeding  from,  the  small  muscular 
arteries.    Having  got  command  of  the  internal 
iliac_  artery  within  the  pelvis,  which,  says,  Mr. 
Atkinson,  required  the  complete  length  of  the 
fingers  to  accomplish,  it  was  tied.    Sufficient  proof 
of  its  being  the  identical  artery  was  repeatedly  ob- 
tained, by  the  pressure  upon  it  stopping  the  pulsa- 
tion, and    causing  a  subsidence  of  the  tumor. 
Dr.  Wake,  Mr.  Ward,  and  all  the  pupils  were 
finite  assured  of  the  circumstance.     The  artery 
being  then  tied,  the  pulsation  of  the  swelling  en- 
tirely ceased.    Some  delay  in  placing  the  ligature 
arose  from  the  needle  not  being  sufficiently  pli- 
able ;  but,  for  future  operations  of  this  kind,  Mr. 
Atkinson  very  properly  recommends  the  ligature  to 
lie  put  round  the  artery  by  means  of  an  instrument, 
resembling  a  catheter,  the  wire  of  which  has  a  little 
ring  at  its  extremity,  and  can  be  pushed  out  some 
way  beyond  the  end  of  the  tube. 

The  patient  went  on  tolerably  well  for  some 
time  after  the  operation  ;  the  pulse  never  exceeded 
130,  and  after  a  time  sunk  to  85  or  90.    He  be- 
came exhausted,  however,  partly  by  the  discharge, 
and  partly  by  hemorrhage,  and  died  on  the  31st  of 
Maj',  about  nineteen  days  after  the  operation.  In 
the  dissection,  the  cavity,  on  the  external  part  of 
the  peritoneum,  in  the  situation  of  the  incision, 
■was  completely  filled  with  coagulated  blood.    "  The 
ligature,  on  moving  a  part  of  this  (blood)  with  a 
sponge,  readily  followed  it,  and,  without  doubt, 
had  been  disengaged  for  some  days."    The  internal 
iliac,  which  appeared  to  have  been  tied,  had  sepa 
rated  about  an  inch  and  a  half  from  the  bifurcation 
with  the  external  iliac.    By  "separated,"  I  con 
elude  Mr.  Atkinson  means,  that  the  upper  part 
of  the  internal   iliac  was  separated   from  the 
continuation  of  the  same  vessel.    (See  Medical  and 
Phys.  Joiirn.  vol.  xxxviii.  p.  2G7,  &c.)  Although 
this  gentleman  has  not  given  a  very  clear  account 
of  some  part  of  the  dissection,  and  he  has  also 
omitted  to  describe  the  place  of  his  external  in- 
cision, or  the  exact  parts  which  ho  divided  in  the 
operation,  yet  I  think  that  all  the  circumstances  of 
the  case,  taken  together,  leave  not  the  smallest 
doubt  of  the  internal  iliac  artery  having  been  actu- 
ally tied.    The  complete  stoppage  of  the  pulsation 
as  soon  as  the  ligature  was  applied,  and  the  testi- 
mony of  several  respectable    practitioners  who 
were  present,  remove,  indeed,  all  ambiguity.  The 
profession  is  much  indebted  to  Mr.  Atkinson  for 
this  important  communication,  which  was  in  some 
measure  required,  in  order  to  confirm  Mr.  Stevens's 
similar  case,  as  it  is  well  known  that  some  distin- 
guished anatomists  and  surgeons  in  this  metropolis 
formerly  expressed  strong  doubts  of  the  practicable 
nature  of  the  operation. 

The  internal  iliac  artery  has  since  been  tied  with 


the  late  Emperor  Alexander  settled  a  pension,  as  a 
reward  for  the  skill  displayed  in  the  treatment  of 
the  case.  (See  Averill's  Operative  Surgery,  p.  39.) 
The  operation  of  tying  the  internal  iliac  was  also 


of  Barbadoes,  who 
parts  to  Sir  Astley 


success  by  an  army  surgeon  in  lUissia,  upon  whom 


performed  by  Mr.  Thomas, 
sent  the  preparation  of  the 

Cooper,  and  it  is  in  the  Museum  of  Guy's  Hospitaf. 
{Med.  Chir.  Trans,  vol.  xvi.  p.  230.)  A  fifth  in- 
stance of  the  application  of  a  ligature  to  the 
internal  iliac  artery  took  place  in  the  practice  of 
Mr.  Hudson,  of  New  York.  (See  A  mcrican  Jourv. 
of  Med.  Sciences  of  Feb.  1828,  art.  v.  p.  304.) 
A  semilunar  incision,  seven  inches  in  length,  was 
made  with  its  convexity  towards  the  ilium,  from 
the  vicinity  of  the  umbilicus  to  that  of  the  abdominal 
ring.  After  dividing  the  parietes  of  the  abdomen, 
and  tying  some  arteries  which  bled,  the  peritoneum 
was  pushed  upwards  and  inwards,  and  the  handle 
of  a  scalpel  passed  under  the  trunk  of  the  internal 
iliac  artery,  which  was  tied  an  inch  below  its  origin. 
The  patient  recovered. 

[Since  Stevens's  case,  the  internal  iliac  has  been 
ligatured  six  times ;  of  these  seven  cases,  four  re- 
covered,aud  three  died  ;  a  very  considerable  amount 
of  success  when  we  take  into  consideration  the 
depth  at  which  the  vessel  is  situated,  the  size  of  the 
trunk,  and  its  proximity  to  the  centre  of  the  cir- 
culation.] 

It^  is  very  justly  observed  by  M.  Velpeau,  that 
the  ligature  of  the  internal  iliac  artery,  with  regard 
to  its  influence  on  the  circulation,  is  in  reality  less 
serious  than  that  of  the  external  iliac,  or  even  the 
femoral.  In  fact,  it  leaves  undisturbed  all  the 
vessels  appertaining  to  the  corresponding  limb, 
while  the  great  pelvic  arteries  anastomose  with 
one  another  so  freely,  that,  when  one  is  obliterated, 
an  abundance  of  blood  is  promptly  conveyed  by  the 
others  to  the  organs  which  the  obliterated  one  is  de- 
signed to  nourish.  But  the  ligature  of  the  internal 
iliac  artery  is  dangerousin  another  point  of  view :  first, 
on  account  of  the  difficulties  in  its  performance  ;  and 
secondly,  on  account  of  the  unavoidable  detachment 
of  parts  from  one  another  which  are  connected  to- 
gether by  a  large  quantity  of  loose  cellular  tissue, 
a  texture  in  wliich  inflammation  and  suppuration 
are  disposed  to  spread  to  a  great  extent.  (See  Vel- 
peau, Nouv.  Elcm.  de  Med.  Oper.  t.  i.  p.  185.) 

In  a  modern  publication  are  given  a  few  parti- 
culars of  a  case,  which  was  supposed  to  be  an 
aneurism  of  the  gluteal  artery,  and  cured  by 
means  of  pressure,  a  light  vegetable  diet,  gentle 
laxatives,  and  digitalis.  (See  Trans,  of  the  Fel- 
lows,  S,-c.  of  the  Kiny's  and  Queen's  College  of 
Physicians  in  Ireland,  vol.  i.  p.  41.  8vo.  Dub. 
'817.)  From  the  very  imperfect  account  here 
given  of  the  tumor,  it  is  impossible  to  form  any 
conclusion  respecting  its  nature.  Mr.  Mayo  also 
briefly  mentions  a  case  which  was  believed  to  be  a 
aneurism  of  the  gluteal  artery,  and  which 
got  well  without  an  operation.  (^Outlines  of 
Pathology.)  •' 

Sandilort  has  recorded  an  instance  of  an  nncu- 
risra  of  the  internal  iliac  artery  itself.    ( See  Tabula: 
Anatomicm    cjc.  Praicedit  Obs.  de  Ancurysniate 
Jltacai  tnternce  rariorc  ischiadis  A'ervosai 
Fol.  Lugd.  1804.) 


A  rteriie 
causa, 


Anbuiiism  nitQuiaiNo  Lioatuue  ofthecommon 
li/iAc  Ahtkhv. 
Professor  Gibson  had  occasion  to  put  a  lignttiio 
■ound  the  common  iliac  artery,  in  an  examido  of 
o  3  ' 
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gunshot  wound.  "  The  patient  lived  fifteen  days 
after  the  operation,  and  then  died  from  peritoneal 
inflammation,  and  from  ulceration  of  the  artery. 
The  circulation  in  the  limb  of  the  injured  side  was 
re-established  about  the  seventh  day  after  the 
artery  had  been  tied."  (See  A  merican  Med.  Recorder, 
vol.  iii.  p.  185  ;  and  Gibson's  Institutes  of  Sur 
aery,  vol.  ii.  p.  145.    Philadelphia,  1825.) 

In  March,  1827,  Dr.  Mott  took  up  the  common 
iliac  artery  in  a  case  of  aneurismal  tumor  pro- 
truding considerably  in   the   iliac  region,  and 
causing  excruciating  pain.     Dr.  Mott's  incision 
about  eight  inches  in  length,  extended  from  the 
external  abdominal  ring,  to  one  or  two  inches 
above  the  anterior  superior  spine  of  the  ilium 
The  tendon  of  the  external  oblique  muscle  was 
divided,  and  also  a  part  of  the  insertion  of  the  in 
ternal  oblique  and  transverse  muscles.    1  he  ope 
rator  then  cautiously  raised  the  peritoneum  with  his 
fingers,  and  detached  it  from  the  tumor  and  ves- 
sels, without  doing  it  the  slightest  injury.  The 
aneurismal  dilatation  was  found  to  terminate  about 
half  way  between  the  bifurcation  of  the  aorta  and 
the  origin  of  the  internal  iliac  trunk.    The  ligature 
was  passed  from  the  outside  of  the  vessel,  with  the 
aid  of  an  instrument  invented  by  Drs.  Parish  and 
Plewson.  The  protrusion  of  the  intestines  rendered 
this  part  of  the  operation  most  difficult.    The  exact 
situation  of  the  ligature  was  just  below  the  bifur 
cation  of  the  aorta,  and  at  the  side  of  the  sacro 
vertebral  promontory.     As  soon  as  the  ligature 
was  tightened, the  pulsation  of  the  tumor  ceased,  its 
size  was  lessened,and  the  agonising  pam  previously 
felt  subsided.    The  limb  having  become  cold,  was 
wrapped  in  cotton  and  well  covered,  and,  in  little 
more  than  half  an  hour,  its  circulation  and  temper- 
ature were  entirely  restored.    The  operation  was 
completely  successful.    In  1828,  the  operation  of 
tving  the  common  iliac  artery  was  performed  by 
Mr.  Crampton,  of  Dublin  ;  but  the  patient  died  of 
hemorrhage  on  the  fourth  day.    In  this  case  the 
circulation,  heat,  and  sensibility,  which  had  been 
seriously  interrupted  in  the  limb  for  a  time,  were 
perfectly  re-established,  and  every  thing  seemed  to 
promise  a  favourable  result,  when,  on  a  sudden 
the  ligature  became  displaced,  and  the  patient  died 
of  internal  hemorrhage.    In  the  year    18d.5  the 
common  iliac  artery  was  taken  up  by  Mr.  Guthrie, 
for  a  tumor,  supposed  by  him  and  some  other 
surgeons  to  be  aneurismal,  but  which  proved  to  be 
of  a  medullary  malignant  character.     The  tem- 
perature of  the  limb  after  the  operation  diminished 
but  not  much.    It  was  constantly  rubbed,  day  and 
night,  and  a  hot  brick  and  bottles  of  hot  water  ap- 
plied to  the  feet.    The  tumor  subsided  directly. 

After  the  ligature  of  the  common  iliac,  the  lower 
extremity  is  supplied  with  blood  through  the  ana- 
stomoses of  the  internal  mammary  with  the  epi- 
gastric, of  the  uppermost  lumbar  arteries  with  the 
circumflexa  ilii,  or  even  the  ilio-lunibalis  ;  and, 
lastly,  of  the  branches  of  the  internal  iliac  of  the 
sound  side  with  those  of  the  diseased  one. 

[The  results  of  the  ligature  of  the  common  iliac 
are  sufficiently  encouraging.  Of  seventeen  cases  in 
which  this  artery  was  tied,  nine  recovered.  In 
eleven  of  the  cases  the  ligature  was  for  aneurism, 
and  of  these  seven  recovered.  The  remaining  four 
rather  died  from  the  magnitude  of  the  disease,  or 
from  wound  of  the  peritoneum,  than  from  the 
operation  itself  ;  and  in  no  instance  did  gangrene 
occur.] 


Aneurisms  of  the  Brachial  Artery, 
Surgical   writings  contain  many  histories  of 
aneurisms  in  the  bend  of  the  arm,  produced  by 
the  puncture  of  the  brachial  artery  in  venesection, 
or  caused  by  a  deep  wound  infficted  at  the  bend 
of  the  arm,  along  the  inner  side  of  the  humerus,  or 
in  the  axilla.    Such  cases  must  indisputably  be 
followed  by  effusion  ;  but  the  blood  extravasated 
may  spread  widely  in  the  cellular  tissue,  so  as  to 
constitute  a  diffused  false  aneurism  ;  or  it  may  be 
confined  in  one  mass,  and  be  bounded  by  the  ad- 
hesive inflammation,  so  as  to  form  a  circumscribed 
false  aneurism.    Morand  and  others  found,  that, 
along  with  aneurisms,  caused  by  a  wound  of  the 
brachial  artery,  the  diameter  of  the  vessel  was 
sometimes  enlarged  through  its  whole  length,  above 
the  seat  of  the  tumor. 

The  proximate  cause  of  these  cases  may  inva- 
riably be  traced  to  the  solution  of  continuity  in  the 
proper  coats  of  the  artery,  and  the  consequent 
effusion  of  blood  into  the  cellular  substance.  The 
effect  is  the  same,  whether  from  an  internal  morbid 
affection,  capable  of  ulcerating  the  internal  and 
fibrous  coats  of  the  artery,  the  blood  be  effused 
into  the  neighbouring  cellular  sheath  surrounding 
the  artery,  which  it  raises  after  the  manner  of  an 
aneurismal  sac;  or,  the  wound  of  the  integuments 
having  closed,  the  blood  issue  from  the  artery  and 
be  dilfused  in  the  surrounding  parts.  The  cellular 
substance  on  the  outside  of  the  wounded  vessel,  is 
first  injected,  as  in  ecchymosis  ;  the  blood  then 
distends  it,  and  elevates  it  in  the  form  of  a  tumor, 
and  the  intercellular  spaces  being  destroyed,  con- 
verts it  at  last  into  a  firm  capsule,  or  aneurismal  sac. 

^"^Thrcircum^cribed  or  the  diffused  nature  of  the 
aneurism,  and  the  rapidity  or  sloNvness  of  its  form- 
ation, depend  on  the  greater  or  less  resistance  to 
the  impetus  of  the  blood,  during  the  time  of  its 
effusion,  by  the  interstices  of  the  cellular  substance 
surrounding  the  artery,  and  by  the  ligamentous 
fasciiB  and  aponeuroses,  lying  over  the  sac. 

While  aneurisms,  from  an  internal  cause,  are  not 
unfrequent  in  the  aorta,  thigh,  and  ham,  they  are 
exceedingly  rare  in  the  brachial  artery  ;  though  a 
few  such  instances  are  recorded.  {Acarpa,  Hi, 
Pelletan,  Clinicjue  Chir.  t.  ii.  p.  4.)  Dupuytren  in 
Noticing  the  gieat  rarity  of  tn.e  ^-"r.^ms  of  the 
brachial  artery,  expresses  his  belief  that  Pelletan  s 
is  the  only  well  authenticated  mstance  of  it  1  he 
cases  quoted  by  Scarpa  from  Paletta  and  Ila- 
iani  do  not  appear  to  him  precise  enough,  and 
he  takes  the  same  view  of  those  reported  by  Sa- 

viardand  Hodgson.  (SeeCTm,-g««  ^^'j''-  V>^P;^^^^;{  I 
The  mode  of  distinguishmg  a  wound  of  the  brae  iiai 

artery,  in  attempting  to  bleed,  and  the  method  of 
t  S  to  effect  a  cure  by  pressure  (direct  pressure 
C^e  meant)  are  described  in  the  ar.ic^  HKMoa- 
RH  AGE   From  the  cases  published  by  Mr.  Cusack, . 

appel^s  that  thebrachialformof  aneurism  towh  ch 
pressure  (direct  pressure  is  here  meant)  is  most  ap- 
n  icab le  and  in  which  it  is  most  likely  to  effec  a  cure 
is  t^iat  o  circumscribed  false  aneurism,  unattended 

;V"tnmation  either  of  the  sac  or  of  the  si.^^^^^^^^^^ 
;,,„  n.Tts     The  pressure  should  be  applied  to  tne 

diffused,  as  happened  in  one  of  Mr.  Cusack  s  cases- 
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See  Dublin  Jouni.  0/ Med,  Science,  vol.  i.  p. 
IL'4.) 

[Compression  of  the  brachial  artery  above  the 
aneiirismal  sac  is  not  usually  attended  by  very 
successful  results.  This  may  be  partly  owing  to 
the  aneurism  being  usually  of  the  traumatic  kind, 
to  which  compression  is  not  very  applicable,  but 
is  in  a  great  measure  due  to  the  pain  inflicted  by 
the  pressure  on  the  neighbouring  nerves  rendering 
this  method  of  treatment  unbearable  to  the  patient.] 

Anel  was  the  first  who  tied  the  brachial  ar- 
tery, for  the  cure  of  aneurism  at  the  bend  of  the 
arm.  in  the  same  way  that  Hunter  did  the  femoral, 
for  the  cure  of  aneurisms  in  the  ham;  viz.  with  one 
ligature  above  the  tumor,  without  making  any 
incision  upon,  or  into,  the  sac  itself. 

The  operation  is  performed  as  follows:  —  The 
surgeon  having  traced  the  course  of  the  brachial 
arteiy,  and  felt  its  pulsations  above  the  aneurism, 
may  either  cut  down  to  the  vessel  immediately 
above  the  tumor,  or  much  higher  in  the  long 
space  between  the  origins  of  the  superior  and  in- 
ferior collateral  arteries.  The  integuments  are  to 
be  divided  in  the  course  of  the  artery,  and  also 
the  fascia  for  the  space  of  about  two  inches 
and  a  half.  The  surgeon,  now  introducing  his 
left  forefinger  to  the  bottom  of  the  wound,  will 
feel  for  the  hard  cord  formed  by  the  median 
nerve,  and  closely  under,  or  at  the  side  of  which, 
is  the  artery  within  its  sheath,  which  is  to  be 
opened.  The  surgeon  should  cut  chiefly  on  the 
side  next  to  the  internal  margin  of  the  biceps,  to 
avoid  dividing  any  of  the  numerous  muscular 
branches  which  go  off  from  the  opposite  side  of 
the  artery.  He  is  then  to  separate  the  artery  from 
the  median  nerve  and  the  brachial  veins,  and  with 
an  eye-probe  is  to  pass  a  ligature  under  the  arterj', 
and  then  tie  it  with  a  simple  knot. 

In  the  operation,  it  should  always  be  recollected, 
that  the  median  nerve  lies  in  the  lower  third  of  the 
arm,  on  the  inner  side  of  the  artery ;  and,  there- 
fore, that  the  instrument  used  for  putting  the  liga- 
ture under  the  vessel,  should  be  passed  from  within 
outwards,  by  which  means  the  inclusion  of  the 
nerve  will  be  avoided.  (See  Boi/er,  TYaile  des 
Maladies  C/tir.  <^-c.  t.  ii.  p.  193.) 

In  the  upper  third  of  the  arm,  the  median  nerve 
will  be  found  on  the  outer  side  of  the  artery ;  in 
the  middle  third  it  crosses  superficially  over  the 
artery  as  it  gradually  changes  its  position  from  the 
outside  to  the  inside  of  that  vessel ;  occasionally, 
however,  the  nerve  crosses  underneath  the  artery. 

Sometimes  the  surgeon  has  a  difficulty  in  dis- 
criminating the  artery  from  the  median  nerve. 
When  there  is  no  pulsation  perceptible  in  the 
arterj',  the  firmer  feel  of  the  nerve  is  one  of  the 
best  criterions.  Indeed,  alter  dividing  the  inte- 
guments, the  hard  cord  felt  under  the  fascia  may 
be  regarded,  without  any  risk  of  mistake,  as  the 
median  nerve.  However,  the  best  operators  are 
sometimes  perplexed.  Thug,  Diipuytien  was  oper- 
ating on  a  patient  who  fainted,  and,  for  more  than 
a  quarter  of  an  hour,  he  remained  doubtful  which 
was  the  nerve,  and  which  the  artery,  and  ho  did 
not  venture  to  tighten  the  ligature  till  the  circulation 
had  revived.  (Dupiiij/ren,  Oin.  C'hii:  t.  i.  p.  202.) 
And,  in  another  instance,  after  making  an  incision, 
two  inches  and  a  half  long,  in  the  course  of  the 
artery,  above  the  bend  of  the  elbow,  he  found  the 
subcutaneous  cellular  tissue  gorged  with  blood, 
and  the  cellular  sheath,  inclosing  the  median  nerve 


and  brachial  artery,  thickened  and  easily  torn.  A 
large  vein  lying  across  the  artery  was  cut  through. 
The  fasciculus,  composed  of  the  artery  and  nerve, 
were  next  exposed,  and  an  eye-probe  passed  under 
the  guidance  of  a  director  beneath  the  artery,  as 
Dupuytren  supposed  ;  but,  on  raising  up  the  probe 
to  ascertain  what  lay  over  it,  severe  pain  was  felt, 
followed  by  numbness  in  the  track  of  the  nerve. 
Dupuytren,  then,  by  very  careful  dissection,  de- 
tached the  nerve  from  the  artery,  to  which  he  next 
applied  a  ligature.    (Op.  et  vol.  cit.  p.  288.) 

The  importance  of  avoiding  the  inclusion  of  the 
median  nerve  in  the  ligature  is  great,  not  only  with 
reference  to  paralvsis,  but  to  gangrene,  which  Du- 
puytren never  knew  follow  the  ligature  of  the  bra- 
chial artery,  except  when  that  nerve  had  been  tied 
together  with  it.    (See  Clin.  Chir.  t.  i.  p.  286.) 

Whoever,  says  Scarpa,  shall  have  the  treatment 
of  a  circumscribed  aneurism  in  the  bend  of  the 
arm,  will  no  longer,  it  is  to  be  hoped,  follow  the 
method  of  those,  who  supposing  the  tumor  to 
be  formed  bj'  the  dilatation  of  the  artery,  used  first 
to  divide  the  integuments  over  the  tumor,  insu- 
lated the  sac,  and  sought  the  vessel  above  and 
below  the  aneurism,  in  order  to  tie  it  in  two  places; 
and  then  endeavour  to  malie  the  sac  slough  away. 
The  operation  is  now  reduced  to  the  greatest  sim- 
plicity, viz.  tying  the  artery  merely  above  the 
tumor.    (See  Scarpa,  p.  3S8j  359.) 

The  ligature  should  be  placed  as  near  the  aneu- 
rism as  possible,  the  principal  reason  for  doing  it  at 
a  distance  from  the  swelling  iii  some  other  cases  not 
being  here  applicable.  (See  Harrison  on  the  Ar- 
teries, vol.  i.  p.  167  ;  Guthrie,  On  Dis.  of  ArteHes, 
p.  333,  &c.)  The  correctness  of  Scarpa's  recom- 
mendation of  tying  the  arterj'  only  in  one  place 
above  a  circumscribed  brachial  aneurism  is  con- 
firmed by  the  experience  of  Dr.  Colles,  who  ob- 
serves, "  I  have  operated  repeated!j%  and  with 
success,  for  the  cure  of  brachial  aneurism,  in  con- 
sequence of  injury  to  the  arteries  in  performing 
venesection.  I  have  also  frequently  assisted  others 
in  operating  for  the  same  case,  and  with  the  same 
result ;  and  I  never  yet  found  it  necessary  to  open 
the  aneurismal  sac,  or  to  apply  more  than  one 
ligature  round  the  arterj',  and  which,  I  think, 
ought  always  to  be  tied  as  near  as  possible  to  the 
seat  of  the  disease."  (See  Harrisoii's  Surgical 
Anatomy  of  the  Arteries,  vol.  i.  p.  170,  ed.  2.) 

When  the  aneurism  is  difftiscd,  and  accompanied 
with  violent  inflammation  .nnd  swelling  of  the  whole 
arm,  from  the  excessive  distension  of  the  clots  of 
effused  blood,  Scarpa  recommends  the  old  oper- 
ation of  opening  the  tumor,  and  tying  the  artery 
at  the  bottom  of  the  sac,  above  and  below  the 
wound  made  by  the  lancet.  In  this  method,  ft 
tourniquet  must  be  applied  to  the  upper  part  of 
the  arm,  near  the  axilla  ;  or  if  the  limb  be  very 
painful  and  swelled,  it  is  bettor  to  let  an  assist- 
ant compress  the  artery  above  the  clavicle,  against 
the  first  rib.  The  incision  having  been  made  into 
the  tumor,  and  the  blood  discharged,  a  probe  is 
to  be  introduced  into  the  puncture  in  the  vessel 
from  below  upwards,  so  as  to  raise  the  arterj'! 
This,  being  separated  from  the  parts  beneath,  and 
the  median  nerve,  for  a  small  extent,  is  to  have 
two  ligatures  put  under  it ;  one  of  which  is  to  be 
tied  above,  the  other  below,  the  wound  in  the 
vessel.  Then  the  tourniquet,  or  pressure,  is  to 
be  taken  off;  and  if  there  be  no  bleeding,  the 
wound  is  to  be  brought  together.    (See  Scarpa, 
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p.  350.)  With  reference  to  this  operation,  Ro- 
seniiuiller's  Chir.  Aiiat.  PLates,  part  ii.  tab.  11.; 
Scarpa's  plates ;  Tieilmann's  beautiful  engravings 
of  the  arteries;  Manec,  De  la  Ligature  des  A  rteres, 
pi.  vi. ;  and  Camparis  Demonsli:  Anut.  Pathol. 
lib.  i.  are  worth  consulting. 

From  observations  made  by  Mr.  Harrison,  a 
doubt  may  be  entertained,  whether,  even  in  tliese 
circumstances,  the  adoption  of  the  foregoing  plan 
is  always  necessary.    Indeed,  he  distinctly  de- 
clares, that "  in  no  case  of  diffused  or  circumscribed 
aneurism  at  the  bend  of  the  elbow  have  I  seen  it 
necessary  to  open  the  sac,  or  the  artery  below  the 
tumor."    "  Brachial  aneurism,"  says  he,  "  which 
commences  at  the  bend  of  the  elbow,  in  conse- 
quence of  a  wound,  is  not  always  circumscribed. 
Sometimes  the  tumor  extends  up  the  arm  between 
the  biceps  and  triceps  muscles,  the  fascia  of  the 
arm  preventing  its  increase  in  a  lateral  dn-ection. 
In  one  instance  I  saw  the  disease  extend  from  the 
elbow  nearly  to  the  axilla.   In  this  diffused  aneu- 
rism, the  surgeon  must  tie  the  brachial  artery  m 
the  upper  part  of  its  course,  and  apply  moderate 
compression  along  the  aneurismal  sac.    This  plan 
succeeded  in  the  case  to  which  I  have  alluded, 
and  in  which  the  operation  was  performed  by  Mr. 
Wilmot,  in  Jervis  Street  Infirmary ;  and  a  per- 
severance in  moderate  compression  for  some  weeks, 
caused  the  total  disappearance  of  the  disease.' 
(See  Harrisons  Stcrgical  Anat.  of  the  Arteries, 
vol.  i.  p.  169,  ed.  2.)    Still,  exceptions  to  the  pre- 
ceding advice  may  present  themselves.    Thus  the 
brachial  artery  has  been  wounded  in  venesection 
precisely  at  its  bifurcation  into  the  radial  and  ulnar 
branches.    The  brachial  artery  was  tied  close  to 
the  wounded  part ;  but  as  the  bleeding  returned, 
it  was  secured  a  little  higher  up.  Amputation  was 
performed,  and  the  patient  lost  his  life.    Here  it 
was  ascertained  that  a  ligature  could  scarcely  have 
been  applied  below  the  opening  in  the  vessel,  so 
near  was  this  to  the  bifurcation ;  and  perhaps  the 
radial  and  ulnar  arteries  should  have  been  secured 
(See  Guthrie,  On  Dis.  of  Arteries,  vol.  i.  p.  332.) 
While  Baron  Dupuytren  expresses  himself  in 
favour  of  the  preference  which  should  generally 
be  given  to  a  single  ligature  above  the  tumor  in 
aneurism  at  the  bend  of  the  arm,  he  admits  the 
possibility  of  this  method  failing,  the  pulsations 
being  only  temporarily  suspended  by  it.  In  simple 
aneurism  it  will  answer;  in  what  he  terms  the 
arterioso-venous  aneurism,  or  varicous  aneurism,  it 
will  not  stop  the  throbbings.    (See  Clinique  Chir 
t.  i.  p.  274.)  ,  .  „ 

A  high  division  of  the  brachial  artery  is  well 
known  to  be  a  frequent  occurrence.  If,  m  con- 
sequence of  this,  two  arteries  should  be  exposed  in 
the  operation  (see  J.  G.  Crosse  in  Prov.  Med. 
and  Surg.  Trans,  vol.  v.),  the  surgeon  should  en- 
deavour to  ascertain  by  pressure,  which  vessel  com- 
municates with  the  wound,  or  sac,  and  apply  the 
ligature  accordingly  ;  but,  if  the  pulsation,  or  bleed- 
ing, cease  only  when  both  vessels  are  compressed, 
he  will  be  justified  in  tying  both.  (See  Harrison's 
Surijieal  Anat.  of  the  Arteries,  \o].  i.  p.  166,  ed.  2.) 

[^Spontafieous  aneurisms  of  the  arteries  of  the  fore- 
arm are  of  extremely  rare  occurrence.  When  met 
with  they  require  to  be  diagnosed  from  pulsating 
encephaloid  tumors,  which  are  not  very  unfrc 
(luently  met  with  in  this  situation.  Tlieir  treat 
ment  consists  in  the  application  of  a  ligature  to  the 
brachial.] 
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Aneurisms  occasionally  take  place  in  the  axillaj 
and  make  it  necessary  to  tie  the  subclavian  artery. 
A  question,  here  naturally  presenting  itself,  is, 
whether  the  surgeon  should  attempt  the  operation 
in  the  early  period  of  the  disease,  or  wait  till  cir- 
cumstances are  urgent — the  aneurism  large  and  far 
advanced  ;  the  arm  osdematous  and  insupportably 
painful,  from  the  stretching  of  the  axillary  plexus 
of  vessels  ;  the  patient  worn  out  by  suffering  and 
loss  of  rest ;  and  the  tumor  in  danger  of  bursting  ? 
In  all  cases  of  aneurism,  unquestionably,  there  is 
a  certain  chance  of  the  disease  getting  well  spon- 
taneously ;  and  one  axillary  aneurism,  in  a  man  in 
St.  Bartholomew's  Hospital  a  few  years  ago,  had 
certainly  disappeared  of  itself,  as  was  proved  by 
the  account  which  the  patient  while  living  gave 
of  his  case,  and  by  the  obliteration  of  the  artery, 
found  on  inspection  after  death.    We  may  also 
find  a  few  instances  of  subclavian  aneurism  being 
cured  by  Valsalva's  treatment.     (See  PelUtan, 
Clin.  Cliir.  t.  i.  p.  77  ;  Cloquet  in  Archives,  1834, 
t.  vi.  p.  511.) 

I  believe,  however,  we  ought  not  to  suffer  our 
conduct  to  be  too  much  influenced  by  the  hope  of 
events  which  are  so  unfrequent ;  and,  from  the 
observations  which  I  have  made  on  this  subject, 
it  is  my  decided  opinion  that  the  operation  should 
never  be  delayed  so  as  to  allow  the  tumor  to 
acquire  an  immoderate  size.     The  operation  is 
always  difficult ;  but  the  difficulty  is  seriously  in- 
creased when  the  swelling  has  extended  far  towards 
the  breast,  and  has  become  so  large  as  to  push 
the  clavicle  considerably  upwards.    The  several 
examples  in  which  the  subclavian  artery  has  now 
been  successfully  tied  furnish  abundant  proof  that 
the  anastomoses  are  fully  competent  to  the  supply 
of  the  limb  with  blood.    The  plan,  therefore,  of 
delaying  the  operation  long,  with  the  view  of  al- 
lowing the  inosculating  arteries  to  enlarge,  must  be 
as  questionable  here  as  in  some  other  cases  of 
aneurism,  and  at  all  events  the  maxim  may  be 
safely  advanced,  that,  previously  to  the  operation, 
the  tumor  should  never  be  suffered  to  acquire  an 
enormous  size.  , 

That  the  limb  would  receive  an  adequate  supply 
of  blood  was  well  proved,  even  without  the  per- 
formance  of  the  operation,  by  cases  in  which  the 
axillary  and  subclavian  arteries  had  been  rendered 
impervious  by  disease;  as,  for  instance,  by  the 
pressure  of  an  aneurism  of  the  aorta,  (tor  an 
account  of  such  facts,  the  reader  is  particularly 
referred  to  Hodgson's  treatise  on  the  Diseases  of 
Arteries,  p.  Ill  ;  JoM-n.  de  Medceine,  by  Corvisart, 
Lerouiv,  and  Boyer,  t.  ii.  p.  29  ;  Conisart,  Essat 
sur  les  Maladies  du  Cmur,  p.  215.) 

"  In  these  cases,"  savs  Mr.  Hodgson,  the  only 
unusual  circumstance  which  was  observed  during 
the  life  of  the  patients,  was  the  deficiency  of  the 
pulse  at  the  wrist.  Tlie  limbs  were  well  nou- 
rished, although  a  considerable  extent  of  the  mam 
artery  (the  subclavian)  was  obliterated  even  before 
it  had  given  off  any  branches."    (P.  47.)  _ 

This  vessel  was  tied  by  Mr.  Hall,  ,n  Cheshire, 
when  it  had  been  wounded  witli  a  scythe,  and  its 
ends  exposed;  the  arm  was  preserved,  tho.igh  it 
remained  somewhat  weakened,  which  "I'ght J^e 
owing  to  the  division  of  some  lai|e  ^'^^^-  J^f^^ 
J  Bell,  On  Wounds,  p.  CO,  ed.  3  ;  and  Scaipa, 
p  37-3  )    m.  A^'hite,  of  Manchester,  relates  an- 
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tlier  instance  of  this  vessel  being  tied  in  tlie  case 
f  a  wound  ;  but  mortification  of  the  limb  and 

ath  followed.  Three  of  the  nerves  were  found 
::cludod  in  the  ligature.  {Loiul.  Med.Journ.  v.  4.) 
in  cases  of  wounds  of  the  axillar}',  or  an)'  other  large 
arteries  of  the  extremities,  the  surgeon,  before  pro- 
ceeding to  apply  a  ligature,  should  first  ascertain 
the  precise  place  of  the  wound  in  the  artery ;  and, 
ior  this  purpose,  it  may  sometimes  be  proper,  in 
certain  wounds  of  the  shoulder,  to  make  an  incision 
in  the  axilla,  so  as  to  expose  the  injured  part  of  the 
vessel ;  or,  if  circumstances  do  not  forbid  it,  the 
external  wound  may  be  dilated,  until  the  exact 
part  where  the  artery  has  been  wounded  is  dis- 
covered. In  proof  of  the  propriety  of  acting  in 
this  manner,  and  applying  a  ligature  above  and 
below  the  wound  in  the  vessel,  Scarpa  quotes  a 
case  in  which  such  practice  was  successful  on  a 
patient  under  M.  Maunoir,  of  Geneva :  the  artery 
had  been  injured  with  a  sabre  near  the  head  of 
the  humerus ;  but,  after  the  wounded  part  of  the 
vessel  had  been  traced,  and  secured  in  the  way 
above  suggested,  the  patient,  a  boy  foiu'teen  years 
of  age,  was  saved  from  the  dangers  of  hemorrhage, 
and  recovered  the  use  of  his  arm,  as  fast  as  this 
was  possible,  with  the  loss  of  the  first  phalanges  of 
the  three  last  fingers  from  gangrene.  (See  Scarpa, 
On  Aneurism,  p.  412,  ed.  2;  and  Joum.  da  Med. 
t.  xl.  Mars,  1811.) 

There  are  two  modes  for  operating  for  axillary 
aneurisms :  one,  by  cutting  below  the  clavicle,  in 
order  to  take  up  the  axillary  artery  itself ;  the 
other,  by  making  the  wound  above  the  bone,  for 
the  purpose  of  securing  the  subclavian  artery  at 
the  point  where  it  emerges  from  behind  the  ante- 
rior scalenus  muscle. 

The  first  of  these  methods  has  been  attempted 
by  Desault,  Pelletan,  the  late  Mr.  Thomas  Keate, 
Mr.  Chamberlaine,  &c.  In  a  case  of  wound  of  the 
axillary  artery,  Desault  made  an  incision,  six  inches 
long,  below  the  external  third  of  the  clavicle  ;  two 
thoracic  arteries  cut  were  immediately  tied  ;  the 
two  lower  thirds  of  the  great  pectoral  muscle  were 
next  divided  with  a  bistoury  guided  on  a  director: 
a  large  quantity  of  coagulated  blood  was  now  dis- 
charged ;  and  the  artery  was  directly  taken  hold 
of  and  tied,  together  with  the  brachial  plexus  of 
the  nerves.  The  arm  mortified,  and  the  patient 
died.  This  case,  we  must  agree  with  Scarpa,  was 
not  a^  fair  trial  of  the  operation,  inasmuch  as  the 
inclusion  of  the  plexus  of  nerves  in  the  ligature 
was  an  improper  measure,  and  must  have  pro- 
moted the  occurrence  of  sphacelus.  It  seems  also 
probable,  from  the  account,  that  the  vein  was 
likewise  tied  ;  another  serious  and  objectionable 
proceeding.  Resides,  it  is  worthy  of  notice,  that 
the  case  was  a  wound  of  the  axillary  artery,  at- 
tended with  a  copious  effusion  of  blood  in  the 
cellular  membrane.  In  all  examples  of  this  kind, 
g<.igrene  is  more  readily  induced,  than  when  the 
case  is  merely  a  circumscribed  aneurismal  tumor. 
(See  lEiivrcs  Ckir.  de  Desault,  par  Bkhul,  t.  ii. 
p.  553.)  As  f(ir  Pelletan's  example,  it  hardly  de- 
serves recital,  because  the  operation  in  fact  was 
not  achieved.  Jlis  colleagues  objected  to  dividing 
the  pectoral  muscle;  a  random  thrust  was  made 
with  a  needle  and  ligatin-e  ;  and  the  artery  was 
not  included.  (See  Cliniime  Ckir.  t.  ii.  Ohs.  7 
p.  4.0.) 

In  a  case  of  axillary  aneurism,  which  had  ac- 
tually burst,  and  the  hemorrhage  from  which  could 


only  be  stopped  by  pressing  the  artery  against  the 
first  rib,  the  late  Mr.  Thomas  Keate,  surgeon- 
general,  practised  the  following  operation,  which 
was  attended  with  complete  success.  His  plan 
was  to  take  up  the  artery,  above  the  diseased  and 
ruptured  part,  in  its  passage  over  the  first  rib.  Ac- 
cordingly he  made  an  incision  obliquely  downwards; 
divided  the  fibres  of  the  pectoral  muscle  that  were 
in  his  way ;  and,  when  he  came  to  the  artery,  passed 
a  curved,  blimt-pointed  silver  needle,  armed  dou- 
ble, as  he  conceived,  under  the  artery,  and  tied 
two  of  the  ends.  After  a  careful  examination, 
finding  that  the  artery  pulsated  below  the  ligature, 
he  determined  on  passing  another  ligature  higher 
up,  and  nearer  to  the  clavicle:  he  therefore  passed 
the  needle  more  deeply,  so  as  evidently  to  include 
the  artery.  In  a  few  days  the  swelling  of  the  arm 
began  to  subside,  the  wound  suppurated,  and  the 
ligatures  came  away  with  the  dressings.  The  arm 
afterwards  recovered  its  feeling,  and  the  patient 
regained,  in  a  great  measure,  the  entire  motion 
of  the  shoulder,  &c.  (See  Med.  Review  and  Ma- 
gazine for  1801.)  This  method  is  objectionable, 
inasmuch  as  it  was  a  dive  made  with  a  needle, 
and  attended  with  great  danger  of  wounding  and 
tying  parts  which  should  be  left  undisturbed. 

Mr.  R.  Chamberlaine,  of  Kingston,  Jamaica, 
took  up  the  axillary  artery  below  the  clavicle,  in 
a  patient  who  had  an  aneurism  in  the  left  axilla, 
occasioned  by  a  wound  with  a  cutlass  on  the  5th 
of  October,  1814.    On  the  10  th  of  January,  the 
tumor  had  considerably  increased,  and  was  less 
compressible  than  it  had  been  when  first  seen  by 
Mr.  Chamberlaine.    The  operation  was  done  on 
the  17th  of  January,  1815.    "A  transverse  inci- 
sion, of  three  inches  in  length,  was  made  through 
the  skin  and  platisma  myoides,  along  and  upon  the 
lower  edge  of  the  clavicle,  three  finger-breadths 
from  the  sternal  end  of  that  bone,  and  terminating 
about  an  inch  from  the  acromion  scapute.  This 
incision  divided  a  small  artery,  which  was  imme- 
diately secured.  A  second  incision,  of  three  inches 
in  length,  was  also  made  obliquely  through  the 
integuments  over  the  deltoid  and  pectoral  muscles, 
meeting  the  first  nearly  in  the  centre.    The  cel- 
lular membrane  and  fat,  lying  between  them  at 
the  upper  part,  were  now  removed.    The  next 
step  consisted  in  detaching  the  clavicular  portion 
of  the  pectoralis  major,  and  taking  away  the  fat 
and  cellular  membrane  lying  over  the  subclavian 
vessels.    The  artery  was  now  brought  into  view, 
and  its  pulsations  made  it  clearly  distinguishable 
from  the  contiguous  parts."    After  several  in- 
effectual efforts,  Mr.  Chamberlaine  succeeded  in 
conveying  a  ligature  under  it,  by  means  of  an  eye- 
probe,  curved  for  the  purpose,  and  the  point  of 
which  was  brought  up  with  the  aid  of  a  pair  of 
forceps.  On  the  ■22nd  of  February,  the  wound  was 
completely  healed ;  the  aneurismal  tumor  reduced 
to  the  size  of  a  turkey's  egg,  and  very  solid;  the 
arm  smaller  than  its  fellow,  but  its  muscular  power 
improving.     (See  Medico-Chir.  Trans,  vol.  vi 
p.  128,  &c.)     Mr.  Chamberlaine  expresses  his 
conviction,  that  the  operation  would  have  been 
inuch  fiicilitated  had  he  been  furnished  with  the 
instruments  described  in  Mr.  Rnmsdon's  work  for 
passing  the  ligature  under  the  artery:  a  still  better 
invention,  however,  for  passing  a  ligature  under  a 
deep  artery,  is  the  needle  constructed  by  Mr.  Weiss 
surgeons'  instniincut-nKiker  in  the  iStrand.  An 
engraving  and  description  of  this  valuable  instru- 
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ment  may  be  found  in  the  Edin,  Med,  and  Surgical 
Journal,  No.  76. 

Mr.  Hodgson's  directions  for  the  performance 
of  this  operation  are  very  clear:  A  semilunar 
incision  through  the  integuments,  which  is  to  have 
its  convexity  downwards,  and  to  begin  about  an 
inch  from  the  sternal  end  of  the  clavicle,  being 
continued  towards  the  acromion  for  the  extent  of 
three  or  four  inches,  so  as  to  end  near  the  anterior 
margin  of  the  deltoid  muscle,  without  reaching 
into  the  space  between  the  deltoid  and  pectoral 
muscle,  in  order  to  avoid  wounding  the  cephalic 
vein.    This  incision  will  expose  the  fibres  of  tlie 
pectoral  muscle,  which  are  now  to  be  divided  in 
the  direction  and  extent  of  the  external  wound. 
The  flap  is  then  to  be  raised,  by  dividing  the 
loose  cellular  tissue  which  connects  the  pectoral 
muscle  to  the  parts  underneath  it.    The  pectoralis 
minor  will  now  be  seen  crossing  the  inferior  part 
of  the  wound  ;  and,  by  introducing  his  finger  be- 
tween the  upper  edge  of  this  muscle  and  the  cla- 
vicle, the  surgeon  may  feel  the  pulsations  of  the 
axillary  artery.    Here  one  of  the  cervical  nerves 
lies  above,  but  in  contact  with,  the  artery ;  the 
other  nerves  are  behind  it.    In  the  dead  subject, 
the  axillary  vein  is  situated  below  it:  but  in  the 
living  the  vein  is  distended,  and  conceals  the 
artery.      The  cellular  tissue,  connecting  these 
parts,  is  to  be  separated  by  careful  dissection,  or 
by  lacerating  it  with  a  blunt  instrument.    A  liga- 
ture having  been  drawn  under  the  artery  with  an 
aneurism  needle,  the  ends  of  the  cord  are  to  be 
raised,  and  a  finger  passed  down,  so  as  to  compress 
the  part  surrounded  by  the  ligature.  If  the  artery 
be  included,  the  pulsation  in  the  aneurism  will 
immediately  cease.    This  precaution  is  highly  ne- 
cessary, lest  one  of  the  cervical  nerves  should  be 
tied  instead  of  the  artery.  (See  Hodgson,  On  Dis. 
of  Arteries,  S^c.  p.  362.) 

When  an  aneurism  extends  a  certain  way  in- 
wards, or  towards  the  trachea,  the  operation  below 
the  clavicle  becomes  impracticable  ;  and  it  is  now 
requisite  to  make  the  incision  above  that  bone,  and 
take  up  the  subclavian  artery  at  the  point  where  it 
comes  out  from  between  the  scaleni  muscles,  and 
lies  on  the  flat  surface  of  the  first  rib. 

In  the  dead  subject,  without  any  tumor  under 
the  clavicle,  this  operation  is  easy  enough ;  but  in 
a  living  patient,  and  particularly  in  one  whose 
neck  is  short,  the  difficulty  is  much  increased 
by  a  large  nxillary  aneurism,  for  then  the  clavicle 
is  sometimes  so  much  elevated,  and  the  artery  lies 
so  deeply,  that  a  ligature  can  hardly  be  earned 
imder  it  without  a  particular  needle  for  the  pur- 
pose.   This  was  the  case  in  an  attempt  which  1 
once  saw  made  by  Mr.  Ramsden  to  tie  the  artery, 
and  in  which  one  of  the  cervical  nerves,  affected 
by  the  pulsation  of  the  artery,  was  mistaken  for 
it,  and  tied,  so  that  the  aneurism  soon  afterwards 
burst,  and  a  fatal  hemorrhage  arose.  Hence, 
the  advice  given  by  my  friend  Mr.  Hodgson, 
always  to  operate  in  this  case  while  the  tumor  is 
small,  cannot  be  too  well  remembered.    The  di- 
rection fiiven  by  Mr.  Listen  is  also  important ; 
indeed,  it  is  given  by  Mr.  Hodgson  in  relation  to 
the  operation  below  the  clavicle,  and  may  be  said 
to  apply  to  all  operations  for  the  cure  of  aneurism 
It  is  one  which  Diipuytren  iilways  particularly  in- 
Bisted  upon  ;  namely,  "  before  tightening  the  liga 
ture,  try  the  effect  of  compression  with  the  fingers 
on  the  pulsation,  as  by  taking  this  precaution  (says 


Mr.  Listen)  I  saved  myself  and  my  patient  the 
pain  of  tying  the  nerve,  which  I  got  hold  of  in  my 
first  operation,  in  place  of  the  artery."  {Lancet, 
No.  195,  p.  234.)  The  chief  difficulty  in  the  oper- 
ation is  that  of  passing  the  ligature  round  the 
artery ;  but,  it  may  be  done  either  with  an  inge- 
nious needle,  which  Mr.  Ramsden  has  described, 
and  which  is  exactly  similar  in  principle  to  De- 
sault's  aiguille  a  ressort,  or  with  the  still  preferable 
instrument  constructed  by  Weiss.  Another  very 
ingenious  contrivance  for  tying  deep  arteries  has 
also  been  recently  proposed  by  Dr.  Prevost,  of 
Geneva.  (See  Edin.  Med.  and  Surgical  Joum. 
No.  79.)  The  instruments  used  by  Dr.  Mott, 
when  he  took  up  the  arteria  innominata,  will  be 
presently  noticed. 

In  order  to  avoid  the  inconveniences  of  the 
needles  ordinarily  used  for  conveying  ligatures 
under  deep  arteries,  Desault  (says  Bichat)  in- 
vented "une  aiguille  a  ressort,"  composed  of  a 
silver  tube,  or  sheath,  which  was  straight  at  one 
end,  and  bent  at  the  other  in  a  semicircular  form. 
This  sheath  enclosed  an  elastic  wire,  the  projecting 
extremity  of  which  was  accurately  fitted  to  the  end 
of  the  sheath,  and  perforated  with  a  transverse  eye. 
The  instrument  was  passed  under  the  arterj-,  and, 
as  soon  as  it  had  reached  the  other  side  of  the 
vessel,  the  sheath  was  kept  fixed,  while  an  assistant 
pushed  the  elastic  wire,  which,  rising  from  the 
bottom  of  the  wound,  presented  the  aperture  or 
eye  to  the  surgeon,  who  now  passed  the  ligatuire 
through  this  opening.  The  wire  was  next  drawn 
back  into  its  sheath  again,  and  the  whole  instru- 
ment brought  from  beneath  the  arterj-,  by  which 
means  the  ligature  was  conveyed  under  the  vessel. 
(See  (Euvres  CIdr.  de  Desault,  par  Bichat,  t.  lu 
p.  560.)  Another  very  ingenious  method  of  pass- 
ing the  ligature  under  the  artery,  is  that  practised 
by  Mr  Key ;  but,  as  the  comprehension  of  it  is 
difficult  without  the  plate,  I  shall  here  merely 
refer  to  that  gentleman's  description  of  it.  (See 
Med.  Chir.  Trans,  vol.  xiii.  p.  10.) 

The  invention  of  the  foregoing  instruments 
effects  a  material  diminution  in  the  difficulty  of 
taking  up  the  subclavian  artery  from  above  the 
clavicle;  nor  can  it  be  wondered,  that  without 
such  assistance,  the  operation  should  have  baffled 
even  so  skilful  a  surgeon  as  Sir  A.  Cooper,  (bee 
Lond.  Med.  Review,  vol.  ii.  p.  200.)  _      , .  , 

The  following  example  is  the  first  in  which  the 
operation  of  applying  a  ligature  to  the  siibclavian 
artery  above  the  clavicle  was  ever  accomplished. 

John  Townly,  a  tailor,  aged  thirty-two,  addicted 
to  excessive  intoxication,  of  an  unhealthy  and 
peculiarly  anxious  countenance,  was  admitted  into 
St.  Bartholomew's  Hospital  on  Tuesday,  the  ^nd 
of  November,  1809,  on  account  of  an  aneurism  m 
the  rifiht  axilla.  The  prominent  part  of  the  tumor 
in  the  axilla  was  about  half  as  big  as  a  large  orange, 
and  there  was  also  much  enlargement  and  dis- 
tention underneath  the  pectoral  muscle  so  tbat 
the  elbow  could  not  be  brought  near  the  side  of 

the  body.  , 

"The  temperature  of  both  arms,'  says  Mr. 
Ramsden,  "  was  alike,  and  the  pulse  m  the  radia 
arterv  of  each  of  them  was  correspondent.  Alter 
thfimtient  had  been  put  to  bed,  some  blood  aken 
from  the  left  arm,  and  his  bowels  emptied  h.s 
pulse,  which,  on  his  admission,  had  been  at 
becnnie  less 'frequent  ;  his  countenance  appca  ed 
more  tranquil ;  and  he  experienced  some  remission 
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the  distressing  sensations  in  the  affected  arm  : 
^  relief,  however,  was  of  short  duration." 
The  pulsation  of  the  radial  artery  of  the  affected 
,i;in  gradually  became  more  obscure,  and  soon 
after  either  ceased,  or  was  lost  in  the  oedema  of 
the  forearm  and  hand.  On  the  evening  of  the 
twelfth  day,  a  dark  spot  appeared  on  the  centre  of 
the  tumor,  surrounded  by  inflammation,  which 
threatened  a  more  extensive  destruction  of  the 
skin.  A  further  postponement  of  the  operation 
being  deemed  inadmissible,  Mr.  Ramsden  per- 
formed it  the  next  day  in  the  following  manner  : 
a  transverse  incision  was  made  through  the  skin 
and  platysma  rayoides,  along  and  upon  the  upper 
edge  of  the  clavicle,  about  two  inches  and  a  half 
in  length,  beginning  towards  the  outer  border  of 
the  trapezius,  and  terminating  about  half  an  inch 
within  the  outward  edge  of  the  sterno-cleido-mas- 
toideus  muscle.  "  This  incision  divided  a  small 
superficial  artery,  which  was  directly  secured. 
The  skin,  above  the  clavicle,  being  then  pinched 
up  between  my  own  thumb  and  finger  and  those 
of  an  assistant,  I  divided  it  from  within,  outwards 
and  upwards,  in  the  line  of  the  outward  edge  of  the 
sterno-cleido-mastoideus  muscle,  to  the  extent  of 
two  inches. 

"  My  object,  in  pinching  up  the  skin  for  the 
second  incision,  was  to  expose  at  once  the  super- 
ficial veins,  and,  by  dissecting  them  carefully  from 
the  cellular  membrane,  to  place  them  out  of  my 
way,  without  wounding  them.  This  provision 
proved  to  be  useful,  for  it  rendered  the  flow  of 
blood  during  the  operation  very  trifling  compa- 
ratively with  what  might  otherwise  have  been  ex- 
pected ;  and  thereby  enabled  me  with  the  greatest 
facility  to  bring  into  view  those  parts  which  were 
to  direct  me  to  the  artery. 

"  My  assistant  having  now  lowered  the  shoulder, 
for  the  purpose  of  placing  the  first  incision  above 
the  clavicle  (which  I  had  designedly  made  along 
and  upon  that  bone),  I  continued  the  dissection 
with  my  scalpel,  until  I  had  distinctly  brought  into 
sight  the  edge  of  the  anterior  scalenus  muscle,  im- 
mediately below  the  angle,  which  is  formed  by  the 
traversing  belly  of  the  omo-hyoideus,  and  the  edge 
of  the  stemo-cleido-niastoideus  ;  and  having  placed 
my  finger  on  the  artery,  at  the  point  where  it  pre- 
sents itself  between  the  scaleni,  1  found  no  difficulty 
in  tracing  it  without  touching  any  of  the  nerves  to 
the  lower  edge  of  the  upper  rib,  at  which  part  I 
detached  it  with  my  finger  nail  for  the  purpose  of 
applying  the  ligature. 

"  Here,  however,arose  an  embarrassment,  which 
(although  I  was  not  unprepared  for  it)  greatly 
exceeded  my  expectation.  I  had  learned,  from 
repeatedly  performing  tliis  operation,  many  years 
since,  on  the  dead  subject,  that  to  pass  the  ligature 
under  the  subclavian  artery,  with  the  needle  com- 
monly used  in  aneurisms,  would  he  impracticalile ; 
I  had,  therefore,  provided  myself  with  instruments 
of  various  forms  and  curvatures  to  meet  the  diffi- 
culty, each  of  which  most  readily  conveyed  the 
ligature  underneath  the  artery,  but  would  serve 
me  no  further  ;  for,  being  made  of  solid  materials, 
and  fixed  into  handles,  they  would  not  allow  of 
their  points  being  brought  up  again  at  the  very 
short  curvature  which  the  narrowness  of  the  space 
between  the  rib  and  the  clavicle  afforded,  and 
which,  in  this  particular  case,  was  rendered  of  un- 
usual depth,  by  the  previous  elevation  of  the 
shoulder  by  the  tumor. 
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"After  trying  various  means  to  overcome  this 
difficulty,  a  probe  of  ductile  metal  was  at  length 
handed  me,  which  I  passed  under  the  artery  ;  and 
bringing  up  its  point  with  a  pair  of  small  forceps, 
I  succeeded  in  passing  the  ligature,  and  then  tied 
the  subclavian  artery  at  the  part  where  I  had 
previously  detached  it  for  that  purpose.  The 
drawing  of  the  knot  was  unattended  with  pain,  the 
woimd  was  closed  by  the  dry  suture,  and  the 
patient  was  then  returned  to  his  bed."  (See 
Practical  Obs.  on  the  Sclerocele,  djc.  io  which 
are  added  four  Cases  of'  Operation  for  Aneurisms, 
p.  276,  &c.) 

Immediately  the  artery  was  tied,  the  pulsation 
of  the  swelling  ceased  ;  the  arm  of  the  same  side 
continued  to  be  freely  supplied  with  blood,  and 
was  even  rather  warmer  than  the  opposite  arm  ; 
the  operation,  which  was  severe  from  the  length 
of  time  it  took  up,  was  followed  by  considerable 
indisposition  ;  the  patient  died  about  five  days 
after  its  performance  ;  after  the  artery  had  been 
tied,  the  oedema  of  the  arm  and  the  aneurismal 
tumor  partly  subsided  ;  and  on  examination  after 
death,  nothing  but  the  vessel  was  found  included 
in  the  ligature. 

In  Mr.  Ramsden's  publication  are  descriptions 
of  instruments  which  will  be  of  great  service  to 
any  future  performer  of  this  operation.  The 
chief  one  is  a  needle,  resembling  that  which  was 
invented  and  used  by  Desault,  and  of  which  I  have 
already  endeavoured  to  give  an  idea.  By  means 
of  this  or  other  instruments  already  specified,  I 
conceive,  that  the  main  difficulty  of  the  operation 
will  in  future  be  avoided.  Had  Mr.  Ramsden 
had  its  assistance,  his  patient  would  have  been  de- 
tained a  very  little  time  in  the  operating  theatre, 
and  the  event  of  the  case  might  have  been  com- 
pletely successful.  Having  witnessed  all  the  cir- 
cumstances of  the  case,  the  inference  that  I  drew 
from  them  was,  that,  if  the  operation  could  have 
been  done  in  a  moderate  time,  which  now  seems 
practicable  with  the  aid  of  some  kind  of  aiguille  a 
ressort,  or  even  without  it  in  most  examples,  the 
case  in  all  probability  would  have  ended  well. 
The  preceding  case  is  particularly  memorable,  as 
being  the  first  instance  in  which  the  subclavian 
artery  was  scientifically  tied,  without  any  random 
thrust  of  a  needle,  and  without  the  inclusion  of 
any  part  besides  the  artery  in  the  ligature.  It 
furnished  encouragement  to  repeat  the  experiment  • 
held  out  the  hope,  that  axillary  .aneurisms  might 
be  cured  as  well  as  inguinal  ones  ;  and  confirmed 
the  competency  of  the  anastomosing  arteries  to 
nourish  the  whole  upper  extremity,  when  the  sub- 
clavian is  tied  where  it  emerges  from  behind  the 
anterior  scalenus  muscle. 

In  the  year  1811,  the  subclavian  artery  was 
tied  in  the  London  Hospital,  in  n  case  of  axillary 
aneurism,  by  Sir  W.  Blizard,  who  found  no  diffi- 
culty in  getting  the  ligature  under  the  artery 
with  a  common  aneurism-needle.  A  single  liga- 
ture was  applied.  At  first,  hopes  of  recovery  were 
entertained  ;  but  the  patient,  who  was  old  and  de- 
bilitated, afterwards  sunk,  and  died  on  the  fourth 
day.    (See  Hodgson's  Treatise,  p,  375.) 

In  the  year  UUr),  Mr.  Thomas  Blizard  tied 
the  subclavian  artery  in  the  same  Hospital.  The 
case  was  an  aneurism  in  the  left  axilla,  and,  like 
all  the  other  examples  of  this  kind  upon  record 
was  attended  with  great  pain  in  the  tumor  and 
limb.    There  was  no  pulse  in  tlie  left  radial  artery, 
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though  there  was  scarcely  any  difFerence  in  the 
temperature  of  both  arms.  "  An  incision,  about 
three  inches  in  length,  was  made  through  the  in- 
teguments at  the  root  of  the  neck,  on  the  acromial 
side,  and  parallel  with  the  external  jugular  vein. 
The  platysma  niyoides  being  divided,  the  cellular 
membrane  was  separated  with  the  finger,  until  the 
pulsation  of  the  subclavian  artery  was  felt  where 
the  vessel  passes  over  the  first  rib.  The  finger 
being  pressed  upon  this  part  of  the  artery,  the  cel- 
lular sheath  investing  it  was  carefully  opened  with 
the  point  of  a  knife.  A  ligature  was  then  con- 
veyed underneath  the  artery,  by  means  of  a  com- 
mon aneurism-needle,  with  the  greatest  facility.'' 
As  soon  as  the  ligature  was  tied,  the  pulsation  in 
the  tumor  ceased.  On  the  second  day  after  the 
operation,  the  left  arm  began  to  have  more  feeling, 
and  was  as  warm  as  the  right.  However,  difficulty 
of  breathing,  twitch  ings,  delirium,  &c.,  afterwards 
ensued,  and  the  patient  died  on  the  evening  of 
the  eighth  day,  previously  to  which  event  the  ring 
and  middle  fingers  turned  black.  On  opening 
the  body,  the  pericardium  exhibited  the  effects  of 
a  high  degree  of  inflammation,  and  the  heart  was 
covered  with  flakes  of  lymph,  its  posterior  sur- 
face being  of  a  deep  red  colour.  The  inner 
membrane  of  the  ascending  aorta  was  of  a  bright 
scarlet  hue,  much  diseased,  and  studded  with  white 
patches.  A  reddish  appearance  was  also  noticed 
in  the  lining  of  the  right  carotid,  left  subclavian, 
and  even  the  abdominal  aorta.  The  boundaries 
of  the  aneurismal  tumor  were  in  a  state  of  spha- 
celation. These  are  all  the  circumstances  which 
I  wish  here  to  notice  ;  but  more  particulars  may 
be  perused  in  Mr.  Hodgson's  work,  p.  602. 

In  some  cases  upon  record,  no  difficulty  was 
experienced  in  passing  the  ligature  under  the  artery 
with  a  common  aneurism-needle,  a  circumstance 
which  must  have  depended  upon  the  space  be- 
tween the  clavicle  and  the  first  rib  having  been 
less  deep  in  these  instances  than  the  two  which 
fell  under  my  own  observation,  or  in  others  which 
occurred  in  the  practice  of  Dr.  Colles,  Sir  Astley 
Cooper,  and  Mr.  Liston.  (See  Lond.  Med.  Re- 
view, vol.  ii.  p.  "200  ;  and  Ed.in.  Med.  and  Surg. 
Journal,  January,  1815,  No.  64.)  In  Mr.  Key's 
case,  "  the  depth  of  the  angle  in  which  the  artery 
was  enclosed,  rendering  it  impossible  to  pass  a 
ligature  under  it,  about  three  quarters  of  an  inch 
of  the  clavicular  portion  of  the  sterno-raastoid  was 
divided,  which  afforded  sufficient  room,  and  ren- 
dered the  concluding  part  of  the  operation  easy  ; 
the  artery  became  readily  exposed  to  view,  and  an 
armed  aneurismal  needle  was  passed  with  facility 
under  it."  {Med.  Chir.  Trans,  vol.  xiii.  p.  5.) 
It  is  an  observation  made  by  Dupuytren,  that  in 
persons  who  have  long  necks,  the  subclavian  ar- 
tery is  more  superficial  than  in  others  whose  necks 
are  short.  The  size  and  situation  of  the  tumor 
will  also  make  a  considerable  difference  ;  for  if  it 
be  large,  and  placed  a  certain  way  towards  the 
shoulder,  it  may  raise  the  clavicle  a  good  way 
from  the  first  rib,  and  increase  the  difficulty  of 
the  operation. 

In  Dr.  Colles's  first  case,  the  artery  was  tied 
before  it  reached  the  scaleni  muscles,  as  the  tu- 
mor, which  was  in  the  right  subclavian  artery, 
extended  from  the  sternal  origin  of  the  sterno- 
mastoid  muscle  along  the  clavicle,  a  little  beyond 
the  arch  of  that  bone,  and  rose  nearly  two  inches 
above  it,  in  a  conical  form,  the  apex  of  the  cone 


being  situated  at  the  outer  edge  of  the  foregoing 
muscle.  After  a  tedious  dissection,  it  was  found, 
that  only  a  quarter  of  an  inch  of  the  artery  was 
sound,  and  on  this  portion  the  ligature  was  placed. 
Great  difficulty  was  encountered  in  passing  it 
round  the  arterj',  and  the  pleura  was  supposed  to 
have  been  slightly  wounded.  Before  tightening 
the  ligature,  the  breathing  became  laborious,  and 
the  patient  complained  of  oppression  about  the 
heart.  These  symptoms,  indeed,  were  so  violent, 
that  it  was  judged  prudent  not  immediately  to 
tighten  the  ligature.  On  the  fourth  day,  however, 
the  artery  was  constricted,  when  the  pulse  at  the 
wrist  ceased,  the  patient  not  seeming  to  suffer 
much  from  what  had  been  done.  The  patient 
then  went  on  pretty  well  till  the  ninth  daj',  when 
he  was  seized  with  a  sense  of  strangling,  and  pain 
about  his  heart ;  and  becoming  delirious,  died  in 
nine  hours  after  the  beginning  of  this  attack.  On 
dissection,  the  aorta  was  found  diseased,  and  the 
disease  extended  into  the  subclavian  arterj'. 

In  another  instance.  Dr.  Colles  tied  this  vessel 
at  the  point  where  it  emerges  from  between  the 
scaleni  muscles,  without  any  particular  difficulty. 
The  operation,  however,  was  soon  followed  by  a 
train  of  severe  symptoms,  delirium,  and  morti- 
fication ;  the  patient  dying  on  the  fifth  day.  (See 
Edin.  Med.  and  Surg.  Journ.  January,  1815.) 

The  first  case  in  which  complete  success  .it- 
tended  the  operation  of  tying  the  subclavian 
artery,  where  it  first  comes  from  behind  the  an- 
terior scalenus  muscle,  was  that  under  the  care 
of  Dr.  Post,  of  New  York.  The  patient  was  a 
gentleman,  with  an  aneurism  in  the  left  axilla. 
Dr.  Post  performed  the  operation  on  the  8th  of 
September,  1817,  in  the  following  manner  :—"  An 
incision,  commencing  at  the  outer  edge  of  the 
tendon  of  the  mastoid  muscle,  was  carried  through 
the  integuments  about  three  inches  in  length,  in 
a  direction  deviating  a  little  from  a  parallel  line 
with  the  clavicle.  This  divided  the  external  ju- 
gular vein,  the  bleeding  from  which  required  a 
ligature  for  its  suppression ;  and,  in  proceeding 
with  the  operation,  three  or  four  arterial  branches 
were  cut,  which  it  was  also  necessary  to  secure. 
The  subclavian  artery  was  then  sought  imme- 
diately on  the  outside  of  the  scaleni  muscles,  and 
was  easily  laid  bare.  Passing  over  the  artery  at 
this  place,  in  contact  with  it,  were  three  con- 
siderable branches  of  nerves,  running  downwards 
towards  the  chest,  from  the  plexus  above.  These 
were  separated,  and  a  ligature  passed  under  the 
arterj',  with  great  facility,  by  the  instrument,  well 
adapted  to  this  purpose,  invented  by  Drs.  Parish, 
Hartshorn,  and  Hewson,  of  Philadelphia.  On 
tying  the  ligature  all  pulsation  ceased  in  the 
limb."  In  the  afternoon,  the  temperature  of  the 
limb  was  observed  to  be  rather  higher  than  that 
of  the  other  arm.  On  the  17th  of  September,  the 
aneurismal  tumor  burst,  and  about  three  ounces 
of  dark  coagulated  blood  were  discharged.  On 
the  2Gth,  the  ligature  came  away  from  the  sub- 
clavian arter}\  Oct.  11.  the  wound  was  entirely 
healed  ;  and  on  the  16th  of  the  same  mouth  the 
patient  required  no  further  attendance,  his  only 
complaints  being  now  a  little  occasional  pani  in 
the  fincers,  and  a  superficial  sinus  at  the  part 
where  the  tumor  burst.  (See  Mai.  Chir.  Trans. 
vol.  ix,  p.  185,  &c.)  .  , 

In  Euroi)e,  the  first  axillary  aneurism  cured 
by  taking  up  the  subclavian  artery  from  above  the 
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■  ivicle,  was  that  in  which  Mr.  Listen  was  tho 
.  porator,  on  the  3rd  of  April,  1820.  The  particu- 
lars of  the  case  prove  the  risk  there  always  is  of 
tying  one  of  the  axillary  nerves,  instead  of  the  ar- 
tery, unless  great  caution  be  employed  ;  and,  in 
feet,  Mr.  Liston  himself  first  passed  the  ligature 
under  a  nerve,  and  would  have  tied  it,  had  he  not 
wisely  tried  what  effect  constricting  the  included 
part  would  have  upon  the  pulsation  of  the  tumor; 
a  criterion  that  was  never  neglected  by  Dupuy 
tren  in  operations  for  aneurism.  As  t"'  subclavian 
artery  seemed  diseased  at  the  point  where  it 
emerged  from  behind  the  anterior  scalenus,  Mr. 
Liston  cautiously  divided  this  muscle  to  about  its 
middle,  so  as  not  to  injure  the  phrenic  nerve.  At 
length,  with  the  aid  of  an  aneurism-needle,  he 
passed  a  strong  round  silk  ligature  under  the  ar 
tery,  and,  laying  hold  of  the  loop  with  a  small 
hook,  withdrew  the  needle.  In  consequence  of 
the  great  depth  of  the  artery,  the  knot  could  not  be 
made  with  ttie  fingers ;  but,  with  the  assistance  of 
a  kind  of  forceps,  each  extremity  of  which  had  i 
little  notch  in  it,  the  business  was  accomplished 
(See  Edin.  Med.  and  Surgical  Jourii.  No.  64.) 

When  the  subclavian  artery  has  emerged  from 
behind  the  anterior  scalenus  muscle,  it  passes  ob- 
liquely over  the  flat  surface  of  the  first  rib,  with 
which  it  is  in  immediate  contact.  The  cervical  nerves 
are  situated  above  and  a  little  behind  the  artery: 
the  subclavian  vein  passes  before  it,  and  under- 
neath the  clavicle.    If  the  finger  be  passed  down 
the  acromial  margin  of  the  anterior  scalenus  muscle 
the  artery  will  be  found  in  the  angle,  formed  by 
the  origin  of  that  muscle  from  the  first  rib.  The 
shoulder  being  drawn  down  as  much  as  possible, 
the  skin  is  to  be  divided,  immediately  above  the 
clavicle,  from  the  external  margin  of  the  clavicular 
portion  of  the  mastoid  muscle  to  the  margin  of  the 
clavicular  insertion  of  the  trapezius.    I  think,  with 
Mr.  Hodgson,  that  no  advantage  whatever  can  be 
gained  by  cutting  the  clavicular  attachment  of  the 
sterno-cleido-mastoideus.  The  exposed  fibres  of  the 
platysma  myoides  are  now  to  be  carefully  divided, 
without  wounding  the  external  jugular  vein,  which 
lies  immediately  under  them,  near  the  middle  of 
the  incision,  and  should  be  detached,  and  drawn 
towards  the  shoulder  with  a  blunt  hook.  The 
cellular  membrane,  in  the  middle  of  the  incision, 
is  then  to  be  cut,  or  separated  with  the  finger^ 
until  the  surgeon  arrives  at  the  acromial  edge  of 
the  anterior  scalenus.    He  passes  his  finger  down 
the  margin  of  this  muscle,  until  he  reaches  the  part 
where  it  arises  from  the  first  rib,  and  in  the  angle 
formed  by  the  origin  of  the  muscle  from  the  rib  he 
will  feel  the  artery.    The  ligature  is  now  to  be 
conveyed  under  the  vessel  with  an  aneurism- 
needle,  or  that  recommended  by  Dcsault.  (Iludo- 
soH,  On  Diseases  of  Arteries,  cjc.  p.  37C,  &c.) 

[The  result  of  the  ligature  of  the  subclavian  ar- 
tery in  the  third  part  of  its  course,  for  spontaneous 
Miliary  aneurism,  is  as  follows:— of  45  cases,  there 
wfre  2.3  cures,  and  22  deatlis.  This  result  was 
N  unfavourable,  that  I  have  analysed  the  causes  of 
I'  itli,  and  find  them  as  follows  :  — 

Inflammation  within  the  chest    .    .  9 

Suppuration  of  sac  6 

Hemorrhage  2 

Gangrene  of  arm  \ 

General  gangrene  ] 

Not  stated  .'    .'  3 
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In  181.0,  Baron  Dupuytren  took  Up  tlie  left 
subclavian  artery  in  the  second  part  of  its  course, 
tor  the  cure  of  an  axillary  aneurism,  following 
a  stab.    This  eminent  surgeon  used  to  consider 
this  vessel  as  having  three  different  portions  ;  the 
first,  e.xtending  from  its  origin  from  the  aorta  to 
the  point  where  it  passes  between  the  scaleni  ; 
the  second,  from  its  entrance  between  the  scaleni 
to  the  point  of  its  quitting  the  interspace  between 
thern;  the  third,  from  the  latter  point  to  the 
upper  surface  of  the  first  rib.    This  third  portion 
of  the  course  of  the  subclavian  artery,  which  in 
individuals  whose  necks  are  long  and  slender, 
and  whose  shoulders  are  low  and  thin,  is  not  far 
beneath  its  skin,  is,  on  the  other  hand,  very  deeply- 
placed  in  persons  whose  necks  are  thick  and  short, 
and  whose  shoulders  are  covered  with  a  good  deal 
of  flesh.    In  particular,  this  portion  of  the  vessel 
IS  also  deeply  seated,  when  the  clavicle  is  pushed 
up  by  a  tumor  in  the  axilla.    Dupuytren's  patient 
was  in  these  latter  circumstances  ;  and  besides  the 
difficulty  which  they  created  to  the  ligature  of  this 
portion  of  the  artery,  Dupuytren  reckoned  that  he 
should  have  had  a  good  deal  of  trouble  in  separa- 
ting the  artery  from  the  brachial  plexus  of  nerves, 
which,  however,  in  this  situation,  in  reality  lie 
above  the  vessel,  the  lowermost  one  alone  lying 
c  ose  above  it.    Now,  Dupuytren  conceived  that 
the  second  part  of  the  course  of  the  artery  pre- 
sented the  advantage  of  the  vessel  passing  alone 
between  the  scaleni,  entirely  separated  from  the 
subclavian  vein,  which  ran  in  front  of  the  anterior 
scalenus  muscle,  and  also  from  the  brachial  plexus 
the  nerves  of  which  lay  backwards  and  outwards  • 
consequently,  by  taking   the  anterior  scalenus 
musc  e  as  a  guide  he  judged  that  the  artery 
might  be  tied,  without  risk  of  including  any  nerve 
in  the  ligature. 

Governed  by  these  reflections,  Dupuytren  made 
an  mcision  on  the  left  side,  and  at  the  lower  part 
of  the  neck,  from  above  downwards,  and  from 
within  outwards     By  this  the  skin,  platysma,  and 
subcutaneous  cellular  tissue  were  divided,  together 
with  three  small  vessels,  which  were  immediatelv 
secured.    In  the  continuation  of  the  operation  the 
cellular  tissue  and  absorbent  glands  contiguous 
to  the  artery  and  brachial  plexus  were  arrived  at 
The  external  border  of  the  anterior  scalenus  was 
sought  for,  and  this  muscle  completely  cut  throueh 
near  its  insertion,  with  the  aid  of  a  probe-bistoury 
1  ho  artery  was  now  exposed,  and  its  pulsation 
roadiiy  stopped  by  the  pressure  of  a  finger  passed 
to  tlie  bottom  of  the  wound.    A  silver  director 
bent  111  the  form  of  a  quarter  of  a  circle,  was  passed 
under  the  artery ;  and  an  eye-probe, 'armed  w  h 
a  ligature  composed  of  three  silk  threads,  con- 
ducted along  the  groove  of  the  director,  and  witi  - 
dmwn  from  the  opposite  side.    Care  was  now 
taken  to  ascertain  that  the  ligature  wa  rJallv 
under  the  artery  by  pulling  al  each  end  of  it^ 
and  at  he  same  time  pkchig  the  forefinger  on  the 
vessel  above  it.    I„  this  manner  it  was  found  t  m 
he  pulsation  of  the  artery  was  completely  topS 
I  his  proceeding,  repeated  several  iimes,  was  ob^ 
served  not  to  give  the  least  pain  ;  „  pi-o^f  t  at  no 
nerve  was  included  in  the  ligature.    The  arterv 
was  now  tied;  the  wound  brought  together;  „nd 
.0  hmb  placed  on  a  pillow,  and  covered  with  bass 
.  ed  with  warm  sand     This  case  proved  success- 
liy  the  sixty-cighth  day  the  tumor  was  re- 
duced to  one-fifth  of  its  original  size.    Tlie  heat, 
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sensibility,  and  muscular  powers  of  the  limb  were 
entirely  re-established.    In  it,  as  in  all  limbs 
whose  principal  artery  has  been  tied,  the  arteries 
did  not  pulsate,  though  blood  circulated  freely 
through  them.    This  fluid  in  passing  through  nu- 
merous and  minute  anastomoses,  from  the  upper 
to  the  lower  portion  of  the  limb,  seemed  to  Du- 
puytren  to  be  no  longer  within  reach  of  the  power 
of  the  heart.    Between  two  and  three  years  after 
the  operation,  an  abscess  formed  in  the  axilla  and 
burst.    Dupuytren  enlarged  its  opening,  and  a 
great  deal  of  pus,  blended  with  old  coagula,  was 
discharged.    This  was  soon  followed  by  a  perfect 
cure.    (See  Leqons  Orales  de  Cliniq.  Chir.  t.  iv. 
p.  524 — 535.)    The  reasons  assigned  by  Dupuy- 
tren for  choosing  this  method  of  operating,  appear 
to  me  not  so  good  as  one  which,  I  believe,  is  the 
only  valid  ground  for  taking  up  the  subclavian  in  the 
second  part  of  its  course,  viz.  the  extension  of  the 
tumor  too  far  inwards  to  admit  of  the  ligature 
being  applied  at  the  point  where  the  artery  emerges 
from  behind  the  anterior  scalenus,  close  behind 
the  tubercle  of  the  first  rib.  This  point  can  always 
be  reached  with  facility,  by  tracing  the  outer  edge 
of  that  muscle  downwards,  whatever  may  be  the 
conformation  of  the  neck  or  the  height  of  the 
shoulder.    The  phrenic  nerve,  be  it  remembered, 
would  also  be  considerably  exposed  to  injury 
in  Dupuytren's  method,  which  therefore  seems  to 
me  eligible  only  under  the  circumstances  already 
specified. 

With  respect  to  tying  the  subclavian  artery  on 
the  tracheal  side  of  the  scalenus,  I  have  stated 
that  it  was  performed  by  Dr.  Colles,  and  the  event 
fatal.    Descriptions  of  the  operation  may  be  found 
in  Mr.  Hodgson's  work,  p.  382.    When  I  con- 
sider the  manner  in  which  the  subclavian  artery, 
before  it  passes  behind  the  anterior  scalenus,  is 
surrounded  by  parts  of  great  importance,  I  can 
scarcely  bring  my  mind  to  think  that  the  measures 
requisite  for  taking  up  the  vessel  in  this  situation 
will  ever  leave  the  patient  much  chance  of  re- 
covery.   "  Between  the  aorta  and  scaleni  muscles 
(says  Mr.  A.  Burns),  the  subclavian  arteries  are 
connected  with  several  important  vessels  and 
nerves.    They  are  in  the  vicinity  of  the  nervus 
vagus,  of  the  recurrent  laryngeal  nerve,  of  the 
sympathetic  nerve,  of  the  phrenic  nerve,  and  the 
subclavian  vein  ;  and,  on  the  left  side,  the  subcla- 
vian artery  is  intimately  connected  with  the  ter- 
mination of  the  thoracic  duct.    These  parts  are  all 
grouped  together  in  a  very  narrow  space,  and  tlie 
perplexity  of  their  dissection  is  further  mcreased 
by  the  interlacement  of  the  different  nerves  with 
one  another.    The  natural  connections  of  these 
parts  are  best  shown  by  merely  raising  the  external 
extremity  of  the  sterno-mastoid  muscle.    If  this 
be  done,  the  nervus  vagus  will  be  brought  into 
view,  lying  on  the  forepart  of  the  subclavian 
artery,  almost  directly  behind  the  sternal  end  of 
the  clavicle ;  and  exactly  opposite  to  the  nervus 
vagus,  but  behind  the  artery,  the  \o\v&v  cervical 
ganglion  of  the  sympathetic  nerve  will  be  brought 
into  view.    The  recurrent  nerve,  on  the  right 
side,  hooks  round  the  subclavian  arterj',  and,  in 
its  course  towards  the  larynx,  ascends  along  the 
tracheal  side  of  the  sympathetic  nerve.    On  the 
left  side,  it  twines  round  the  arch  of  the  aorta, 
and,  in  mounting  upward,  is  interposed  between 
the  subclavian  artery  and  (Esophagus.    The  sub- 
clavian vein  lies  anterior  to  the  nrtoiy,  and,  in  the 


collapsed  state,  sinks  nearer  to  the  thorax;"  but, 
when  distended  in  the  living  body,  it  overlaps  the 
arterj'.  The  thoracic  duct  enters  the  subclavian 
vein  about  the  eighth  of  an  inch  nearer  to  the 
acromion  than  the  point  where  the  internal  jugular 
vein  empties  itself  into  the  subclavian  vein.  The 
termination  of  the  thoracic  duct  is  situated  between 
the  sternal  and  clavicular  portions  of  the  sterno- 
mastoid  muscle.  {A.  Burns,  On  the  Surgical 
Anatomy  of  the  Head  and  Neck,  p.  28.) 

[The  subclavian  has  been  ligatured  on  the 
tracheal  side  of  the  scalenus  in  seven  cases,  and 
all  have  proved  fatal.  In  six  from  hemorrhage, 
and  in  one  from  diffuse  inflammation  within  the 
chest.  The  accompanying  table  includes  all  the 
cases  in  which  this  operation  has  been  performed. 


Surgeon. 

Sex. 

A.QE. 

Date  of 
Death. 

Cause  of 
Death. 

Colles. 

m. 

33 

4th  dav. 

Hemorrhage. 

MOTT. 

f. 

21 

18  th  „' 

Hayden. 

f. 

57 

1 2  th  „ 

O'Reilly. 

ra. 

39 

13th  „ 

Partridge, 

m. 

38 

4th  „ 

Pericarditis  and 

pleurisy. 

LiSTON. 

m. 

13th  „ 

Hemorrhage. 

LiSTON. 

m. 

36th  „ 

The  great  danger  in  these  cases  is  from  hemor- 
rhage, depending  as  this  does  on  the  anatomical 
relations  and  connections  of  the  artery,  which  no 
skill  on  the  part  of  the  operator  can  in  any  way 
lessen.  This  operation  ought,  in  my  opinion,  to 
be  banished  from  surgical  practice.] 

Axillary  aneurisms  are  sometimes  attended  with 
fluctuation,  in  consequence  of  the  blood  becoming 
effused  in  the  cellular  tissue,  and  the  pulsation 
in  the  deeper  part  of  the  swelling  is  then  con- 
cealed. In  such  a  case,  Dupuytren  once  suspected 
the  disease  to  be  a  chronic  abscess,  and  made  an 
exploratory  puncture  into  the  swelling;  but  a  gush 
of  blood  made  him  promptly  withdraw  the  knife 
and  close  the  wound.  The  puncture  healed  up. 
Dupuytren  wished  to  have  tied  the  subclavian  ar- 
tery, but  he  was  opposed  by  one  of  his  colleagues ; 
and,  in  the  end,  a  point  of  the  skin  sloughed,  he- 
morrhage took  place,  and  the  patient  died.  (C/m. 
Chir.  t.  iv.  p.  620.) 

A  case,  in  which  an  axillary  aneurism,  unat- 
tended with  pulsation,  was  punctured,  and  the 
child  bled  to  death,  is  recorded.  (See  Med.  Chr. 
Journ.  vol.  iv.  p.  78.)  . 

Mr.  Guthrie  observes,  whenever  an  aneurismal 
tumor  in  the  neck  is  accompanied  by  an  alter, 
ation  of  the  sterno-clavicular  articulation,  the  case 
is  clearly  unfit  for  any  operation,  except  that  sug- 
gested by  Brasdor,  even  if  any  operation  at  ail  be 
admissible.  (See  Guthrie,  On  the  Arierws,  p.  39/.) 
The  same,  he  adds,  may  be  said  of  any  case  of 
aneurismal  swelling,  either  interna  or  external  to 
that  articulation,  in  which  the  stethoscope,  applied 
on  the  sternum  in  the  course  of  the  artena  innomi- 
nata,  or  the  arch  of  the  aorta,  indicates  disease. 
A  swelling  at  the  root  of  the  carotid  is  more  likely 
to  be  an  aneurism  of  the  arch  of 
innominata,  than  of  the  carotid  itself,  and  the  ste 
thoscope  will  remove  all  doubt.  In  one  case  ot 
subclavian  aneurism,  where  the  tumor  left  no  room 
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lor  the  application  of  a  ligature  on  tlie  tracheal 
side  of  it,  and  where  there  was  great  reason  to 
suspect  that  the  arteria  innominata  was  itself  en- 
larged, Baron  Diipuytren  took  up  tlie  axillary 
artery  on  the  12th  of  June,  1829,  in  the  Hotel 
Dieu.    The  patient  was  placed  in  the  recumbent 
posture,  with  the  right  arm  raised  from  the  side. 
An  incision  was  begun  neai-  the  inner  end  of  the 
clavicle,  two  finger-breadths  below  it,  and  extended 
outwards  nearly  parallel  to  that  bone  for  about 
three  inches.    The  fibres  of  the  great  pectoral 
muscle,  and  then  the  upper  third  of  the  lesser 
pectoral,  were  divided.  The  axillary  artery  having 
been  next  separated  from  the  vein  and  brachial 
plexus  of  nerves,  a  ligature  was  passed  under  it, 
with  an  eye-probe,  and  tightened,  the  doing  of 
which  occasioned  no  pain.    In  the  course  of  the 
operation,  which  lasted  thirty-five  minutes,  several 
arterial  branches  were  cut  and  secured.  Imme- 
diately after  the  axillary  artery  had  been  tied,  the 
pulsations  of  the  tumor  became  stronger  and  irregu- 
lar, but  soon  returned  to  their  former  strength  ; 
simple  dressings  were  applied  to  the  wound,  and 
a  bladder  of  ice  to  the  swelling.    An  anodyne 
draught  was  also  exhibited  ten  hours  after  the 
operation;  the  pulse  was  strong  and  under  ninety  in 
the  minute.    Some  blood  was  now  taken  from  a 
vein  in  the  arm.    On  the  13th  of  June,  the  patient 
was  feeble,  and  complained  of  restlessness  and  want 
of  sleep.    The  pulsations  in  the  tumor  had  not 
sensibly  lessened,  but  the  tension  seemed  dimi- 
nished ;  and  the  limb  retained  its  natural  tempera- 
ture.   On  the  16th,  the  pulse  was  only  eighty, 
and  the  tumor  and  throbbing  of  it  had  manifestly 
diminished.    Venesection  was  afterwards  practised 
several  times,  and  about  six  ounces  of  blood  came 
away  from  the  wound.    The  patient  died  on  the 
20th,  and  was  supposed  to  have  been  too  much 
lowered  by  the  rigorous  antiphlogistic  treatment. 
The  origin  of  several  large  arterial  branches  from 
the  subclavian  near  the  tumor,  is  regarded  as  a 
great  cause  of  the  little  success  which  this  method 
of  operating  promises,  as  applied  to  subclavian 
aneurisms;   yet  it  deserves  notice,  that  in  the 
'  ise  before  us,  the  vertebral,  internal  mammary, 
:nid  inferior  thyroid  branches  were  all  found 
'il)literated.    This,  according  to  Dupuytren,  must 
ti  eqnently  happen,  when  the  aneurism  has  attained 
a  certain  size  ;  and,  therefore,  he  infers,  that  their 
presence  should  not  deter  a  surgeon  from  applying 
a  ligature  between  the  tumor  and  the  capillaries. 
No  doubt,  the  diseased  state  of  the  right  lung,  and 
the  morbid  changes  in  the  aorta,  as  observed  after 
<1'  nth,  must  have  had  a  very  unfavourable  influence. 
(('im.  Chir.  t.  iv.  p.  594.)  Dupuytren  publicly 
lared,  that  the  preceding  case  would  not  deter 
I  from  repeating  a  similar  operation  in  the  same 
:  ud  of  case.    (P.  611.) 
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Ligature  op  the  Artbria  Innominata. 

In  certain  cases  of  subclavian  aneurism,  it  has 
been  proposed  to  tie  the  arteria  innominata.  In 
the  dead  subject,  Mr.  Allan  Burns  applied  two 
ligatures  to  it;  and  after  cutting  through  the  vessel 
in  the  interspace,  he  injected  the  aorta,  when  the 
injection  was  found  to  pervade  the  anastomosing 
vessels  of  the  right  arm,  and  all  those  of  the  head. 
But  notwithstanding  this  fact,  and  others  noticed 
Dy  Mr.  Hodgson,  tending  to  show  the  probability 
-;hat  a  ligature  upon  the  arteria  innominata  would 
not  prevent  the  arm  and  head  from  receiving  an 


adequate  supply  of  blood,  other  objections  were 
made  to  the  practice.  The  principal  of  these  were 
founded  upon  the  difliculty  of  the  operation  in  the 
living  body  ;  the  inflammation  likely  to  be  excited 
by  it  in  neighbouring  important  organs  ;  the  dan- 
ger of  hemorrhage  from  the  adhesion  of  the  vessel 
being  likely  to  be  broken  by  the  force  of  the  cir- 
culation ;  and  the  equal  practicableness,  in  most 
cases,  of  tying  the  subclavian  artery  on  the  tracheal 
side  of  the  scalenus. 

Dr.  Mott,  of  New  York,  impressed  with  the 
value  of  Mr.  Allan  Burns'  remarks  upon  this  sub- 
ject, has,  ever  since  he  became  acquainted  with 
them,  niaintained  in  his  lectures  the  propriety  of 
attempting  to  tie  the  arteria  innominata,  under 
particular  circumstances  of  subclavian  aneurism. 
At  length  Dr.  Mott  put  this  new  operation  to  the 
test  of  experience  in  the  New  York  Hospital,  on 
the  11th  of  June,  1818.    The  case  was  a  sub- 
clavian aneurism  on  the  right  side  ;  and  the  patient, 
a  sailor,  aged  fifty-seven,  to  whom  seventy  drops 
of  tinct.  opii  were  first  given.    Dr.  Mott  began  the 
first  incision  directly  over  the  swelling  above  the 
clavicle,  extending  it  along  this  bone,  and  ended 
it  at  the  trachea,  just  above  the  upper  portion  qf  the 
sternum.    Here  he  commenced  the  second  inci- 
sion of  about  the  same  length  as  the  first,  and 
reaching  along  the  inner  margin  of  the  sterno- 
cleido-mastoideus.    Dr.  Mott  next  detached  the 
skin  from  the  subjacent  platysma  myoides,  cut 
through  the  latter,  and  cautiously  divided  the 
sternal  portion  of  the  mastoid  muscle,  in  the  direc- 
tion of  the  first  incision.    The  anterior  jugular 
vein  now  presented  itself  close  to  the  swelling, 
and  adherent  to  it ;  a  circumstance  that  rendered 
the  subsequent  part  of  the  operation  very  difficult. 
After  detaching  a  portion  of  the  latter  vein  from 
Its  connection,  Dr.  Mott  cut  through  the  sterno- 
hyoideus  and  sterno-thyroideus,  and  turned  them 
back  over  the  trachea.    The  carotid  was  now  ex- 
posed a  few  lines  above  the  sternum ;  and  after  he 
had  separated  the  par  vagum  and  internal  jugular 
vein  from  it,  they  were  drawn  towards  the  outer 
side  of  the  neck.    Dr.  Mott  then  laid  bare  the 
subclavian  artery,  which  part  of  the  operation  he 
chiefly  accomplished  with  the  handle  of  the  scalpel 
as  there  was  nothing  to  be  separated  but  cellular 
membrane.    The  subclavian  artery  was  found  to 
be  very  much  enlarged  and  diseased  ;  and,  as  Dr. 
Mott  recollected  that  this  state  of  the  vessel  had 
seemingly  hindered  its  successful  closure,  in  the 
example  operated  upon  by  Dr.  Colles,  of  Dublin 
he  decided  to  take  up  the  arteria  innominata  itself 
In  detaching  the  cellular  membrane  from  the  lower 
surface  of  the  subclavian  artery,  a  small  branch 
situated  about  half  an  inch  from  the  innominata! 
was  injured  and  the  wound  was  six  or  eight  times 
filled  with  blood  from  it.     The  hemorrhage  was 
soon  suppressed,  however,  by  means  of  a  little 
pressure.    Had  not  the  bleeding  been  so  easily 
stopped.  Dr.  Mott  wmild  have  concluded,  from  the 
situation  of  the  vessel,  that  it  was  the  internal 
mammary  ;  but,  if  it  were  not  this  branch,  he  con- 
ceives It  must  have  been  an  artery  not  rcRularlv 
originating  in  this  situation;  perhaps  the  superior 
intercostal. 

Dr.  Mott  continued  the  operation  with  a  small 
round-ended  sharp  scalpel,  until  ho  came  to  the 
division  of  the  arteria  innominata,  which  groat 
vessel  he  traced  below  the  sternum  ;  and  after 
freeing  it  from  all  the  cellular  membrane  with 
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the  handle  of  the  scalpel,  and  drawing  aside 
the  recurrent  and  phrenic  nerves,  he  tied  it  with  a 
round  silk  ligature,  ahout  half  an  inch  from  its 
bifurcation. 

On  account  of  the  difficulty  of  tying  large 
arteries  in  a  deep  small  wound,  Dr.  Mott  recom- 
inendis  a  set  of  instruments,  invented  for  the  pur- 
pose, in  Philadelphia,  by  Drs.  Parish,  Hartshorn, 
and  Hewson  ;  consisting,  1st.  Of  several  blunt- 
pointed  needles,  of  various  sizes  and  curvatures, 
furnished  with  an  eye  at  each  end,  and  calculated 
at  one  end  to  screw  into  a  strong  handle.  2ndly. 
Two  strong  instruments,  with  handles,  having  at 
one  end  an  eye,  or  hole  ;  they  resemble  those 
sometimes  used  for  applying  a  ligature  to  tlie 
tonsils.     brdly.  A  small  round-pointed  scalpel. 
4thlv.  A  small  hook  fixed  in  a  strong  handle 
(Parish,  171  Ecleclic  Rep.  yol  in.  p.  229.)  Atter 
Dr  Mott  had  introduced  the  ligature  into  the  eye 
of  one  of  the  above-described  needles,  and  screwed 
the  needle  into  a  handle,  he  pressed  with  its  con- 
vexity the  cellular  membrane  and  pleura  carefully 
downwards,  while  he  carried  it  from  below  up- 
wards round  the  arteiy.     As  the   point  now 
appeared  on  the  other  side  of  the  vessel,  the 
above-mentioned  hook  was  passed  into  its  eye, 
and  the  handle  unscrewed  from  the  other  end  ot 
it  when  it  was  easily  drawn  out  from  under  the 
artery,  and  the  ligature  left  under  the  vessel.  In 
this  part  of  the  operation.  Dr.  Mott  urges  the 
necessity  of  being  particularly  attentive  to  two  im- 
portant circumstances  ;  one,  is,  to  convey  the  liga- 
ture round  the  artery  from  below  upwards,  as  the 
only  way  to  prevent  injury  of  the  pleura  ;  and  the 
other  is,  to  fix  the  hook  in  the  eye  of  the  needle 
before  the  handle  is  unscrewed  from  its  other  end, 
because,  after  this  has  been  done,  the  needle  loses 

all  steadiness,  and  it  is  then  difficult  to  get  the  hook 

into  the  eye.  -^i,  „ 

Dr  Mott  now  made  a  noose,  pressed  it  with  the 
forefinger  down  to  the  artery,  and  tightened  it  very 
gradually,  in  order  not  to  stop  the  flow  of  blood 
through  the  vessel,  all  at  once.    A  moderate  con- 
striction was  kept  up  some  seconds,  so  that  the 
eifect  of  the  ligature  upon  the  heart  and  lungs 
might  be  observed  ;  and  as  no  disturbance  was 
produced  in  the  functions  of  these  organs,  Dr. 
Mott  tightened  the  ligature,  and  stopped  the  cur- 
rent of  blood  through  the  vessel.    At  this  instant 
the  pulsation  of  the  right  temporal  and  radia 
arteries  ceased.     The  noose  was  tightened  still 
more  with  the  above-mentioned  l'g=^A"f«^°°  '  ^^^^ 
then  a  second  knot  was  made.    Dr.  Mott  was 
greatly  pleased  at  finding  his  patient  s  countenance 
remain  perfectly  unchanged,  and   no  complaint 
made  of  pain  in  any  other  part.  Immediately 
after  the  ligature  had  been  applied,  the  aneurismal 
swelling  lost  one-third  of  its  size,  and  the  clavicle 
could  be  felt  through  its  whole  extent.  The  divided 
muscles  and  detached  skin  were  now  brought  into 
their  natural  situation  ;  the  wound  closed  with  three 
sutures  and  adhesive  plaster,  and  a  compress  ap- 
plied.   In  the  operation,  throe  small  arteries  were 
tied :  the  first  lay  under  the  sternum,  and  seemed 
to  be  a  branch  of  the  internal  mammary  ;  the 
second  was  a  descending  branch  of  the  superior 
thvroideal  ;  and  the  third  a  branch  of  the  inferior 
thvroideal.'  From  two  to  four  ounces  of  blood 
were  lost,  most  of  which  came  from  an  injured 
small  branch  of  the  subclavian,     llie  operation 
took  up  about  an  hour.     The  curved  spatuhc. 
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recommended  by  Dr.  Colles,  "were  found  Very 
useful  for  holding  the  carotid  and  par  vagum  aside, 
while,  by  their  uniform  pressure,  they  materially 
assisted  in  restraining  the  effusion  of  blood  from 
small  vessels,  and,  as  taking  up  little  room,  were 
infinitely  more  convenient  in  a  deep  narrow  wound 
than  the  fingers  of  an  assistant. 

The  day  after  the  operation,  the  veins  of  the 
right  forearm  and  hand  had  a  turgid  appearance. 
When  the  circulation  in  them  was  promoted  by 
pressure,  they  became  empty  for  some  distance 
above  the  pressed  part,  but  filled  again  immedi- 
ately the  pressure  was  removed  ;  a  circumstance 
that  seemed  to  show  that  the  circulation  in  this 
arm,  notwithstanding  the  ligature  of  the  arteria  in- 
nominata,  still  went  on  with  great  celerity,  though 
no  pulse  could  be  felt  in  the  brachial  and  radial 
arteries.    On  the  contrary,  the  pulse  was  very 
plain  in  the  front  branch  of  the  temporal  artery, 
just  above  the  outer  angle  of  the  orbit    The  left 
external  carotid  beat  with  unusual  force.    In  a  few 
days,  however,  the  pulse  became  perceptible  again 
at  the  right  wrist. 

My  limits  will  not  allow  me  to  enter  into  all  the 
details  of  this  interesting  case:  suffice  it  to  mention 
that  the  patient  suffered  considerable  febrile  dis- 
turbance at  some  periods  after  the  operation,  and 
it  was  necessary  twice  to  have  recourse  to  venesec- 
tion.   He  was  also  afflicted  with  a  severe  cough. 
The  discharge  from  the  wound  was  copious  and 
fetid.    The  main  ligature  separated  on  the  four- 
teenth day.  On  the  twentieth  day,  the  patient  was 
sufficiently  recovered  to  walk  in  the  garden.  On 
the  twenty-first  day,  the  wound  was  almost  closed  ; 
the  patient  could  move  his  right  arm  with  the  same 
facility  as  his  left,  and  he  was  gaining  such  strength, 
that  no  doubts  were  entertained  about  the  success- 
ful result  of  the  operation.    On  the  twenty-third 
day,  hemorrhage  came  on  from  the  wound  ;  U  was 
stopped  by  the  introduction  of  lint,  and  the  em- 
ployment of  pressure.    About  twenty-four  ounces 
of  blood  were  lost,  whereby  the  patient  was  so  de- 
pressed, that  the  pulse  was  no  longer  distinguish- 
able.   On  the  twenty-fourth  day,  in  the  evening, 
he  lost  four  ounces  more  blood ;  on  account  ot 
his  restlessness  and  the  painful  state  of  his  arm, 
two  grains  of  opium  were  administered  to  him. 
After  one  or  more  returns  of  bleeding,  he  died  on 
the  twenty-sixth  day.  . 

When  the  body  was  opened,  no  traces  ot  intiam- 
mation  or  its  consequences  were  found  either  in 
the  arch  of  the  aorta,  the  origin  of  the  innomiiiata, 
or  the  lungs.    The  aorta  was  now  slit  open  longi- 
tudinally, and  a  probe  then  cautiously  passed 
throueh  it  into  the  innominata,  when  the  instru- 
ment went  through  the  latter  vessel  into  the  cavity 
of  the  wound.    The  inner  coat  of  the  mnonimata 
was  smooth  and  soft;  but,  about  half  an  inch  from 
the  place  where  the  ligature  had  cut  through  the 
vessel  marks  of  inflammation  were  noticed,  ana  a 
I  guium  adiiered  to  the  sides  of  tbe  -tery  wr  h 
considerable  firmness ;  so  that  nature  h.-id  probabl> 
endeavoured,  by  means  of  adhesive  'nA^^^'""' 
to  close  the  vessel,  but  had  been  prevented  f  om 
on  pleting  the  salutary  process  by  the  destructive 
ulceration     One  portion  of  the  parietes  ot  the  in 
nSnata  was  thickened  by 
anomalous  branch,  as  large  as  a  crow  s  qu.Il,  arose 

"r^vi;;  twice  as  extensive  inwardly^ 
was  superficially,  reaching  laterally  to  the  trachea 


j  and  under  the  clavicle  to  the  swelling.  The  tripod 
!  great  vessels,  viz,  the  innominata,  the  subcla- 
1  uin,  and  the  carotid,  was  destroyed  by  ulceration 
to  the  extent  of  about  an  inch,  and  the  ends  of 
both  the  last  vessels  opened  into  the  wound.  At 
this  place,  the  pleura  was  considerably  thickened 
by  a  layer  of  organized  lymph. 

The  inner  surface  of  the  carotid  was  covered 
with  a  coagulum,  and  its  coats  so  much  thickened, 
that  a  probe  could  hardly  be  passed  into  it.  The 
consolidation  reached  up  to  the  division  into  the 
external  and  internal  carotid.  The  subclavian  was 
pervious  as  far  as  the  situation  of  the  disease. 
The  diameter  of  the  brachial  and  other  arteries  of 
the  right  arm  was  natural.  The  external  mam- 
mary arterj'  was  enlarged,  but  not  the  internal. 
The  clavicle  was  carious,  and  several  lymphatic 
glands  under  it  in  a  state  of  suppuration. 

Though  the  result  of  the  operation  was  unsuc- 
cessful, it  proves,  as  Dr.  Mott  correctly  remarks, 
■  some  interesting  points;  namely,  that  tying  an 
arterj'  of  such  magnitude,  and  so  near  the  heart, 
may  be  done  without  occasioning  any  disturbance 
either  in  the  functions  of  the  brain,  the  heart,  the 
lungs,  or  the  right  anu. 

The  suppuration,  which  continually  extended 
itsolf  more  and  more  deeplv,  is  set  down  by  Dr. 
*  Mott  as  the  cause  of  the  patient's  death  ;  for,  as 
no  bleeding  took  place  for  several  days  after  the 
detachment  of  the  principal  ligature,  he  believes 
that  this  must  have  fulfilled  its  duly,  and  that  the 
artery  had  been  closed.  (See  Neio  York  Med. 
and  Surgical  Register,  1818,  vol.  i.) 

The  arteria  innominata  was  also  tied  by  Graefe, 
on  the  5th  of  March,  182-3,  in  the  Clinical  Hos- 
pital of  the  University  of  Berlin,  on  account  of 
a  subclavian  aneurism.    The  carotid  was  exposed, 
:  and  traced  down  to  the  innominata,  to  which  a 
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ligature  was  applied  by  means  of  a  blunt  tena- 
culum constructed  for  the  purpose,  the  vessel 
being  tied  about  an  inch  from  the  curvature  of  the 
aorta,  and  two  inches  from  the  heart.    As  soon  as 
the  ligature  was  tightened,  the  pulsation  of  the 
arteries  of  the  right  arm,  right  carotid,  and  right 
temporal  artery  ceased  ;  at  the  same  instant,  the 
throbbing  of  the  aneurism  stopped,  and  the  tumor 
became  flaccid.    The  constriction  of  the  cord  pro- 
duced no  disturbance  of  any  function.  Tiie  patient 
went  on  so  well  for  several  weeks  afterwards,  that 
no  doubt  was  entertained  of  his  recovery.  How- 
ever, when  the  wound  was  nearly'  healed,  hemor- 
rhage came  on  ;  and  thougli  it  was  suppressed,  .and 
hopes  b^gan  to  be  again  indulged,  tiie  bleeding 
recurred,  and  the  patient  died  on  the  sixtj^-sevenlh 
da3\     Below  the  ligature  tlie  innominata  was 
found  closed  with  lymph.    Graefe  has  written  a 
distinct  essay  on  the  method  in  which  the  operation 
was  done :  the  daily  particulars  of  the  case,  and 
preparation  from  it,  are  placed  in  the  Royal  Ana- 
tomical Museum  at  Berlin.    (See  Journ.  do  Chi- 
rurgie,  von  C.  F.  Grcife.  2ind  Ph.  v.  Wulther,  b.  iii. 
p.  S9(i,  &c.  b.  iv.  p.  587.)    The  ligature  of  the 
innominata  is  stated  to  have  been  lately  done  at 
Paris ;  but  in  this  third  example  the  patient  also 
died  of  hemorrhage.     (See  Dupmjlren,  Lefons 
Omles,  4'c.  t.  iv.  p.  611.)     Of  Mr.  Wardrop's 
practice  of  tying  the  subclavian  artery  in  aneurism 
of  the  arteria  innominata  itself,  we  shall  presently 
speak. 

[The  innominate  artery,  as  may  be  seen  by 
the  accompanying  table,  has  been  'ligatured  nine 
tunes,  and  in  every  instance  with  a  fatal  result. 
In  eight  of  these  cases  the  operation  was  performed 
for  subclavian  aneurism,  in  the  remaining  one 
(that  of  Hutin),  for  hemorrhage  from  the  axilla, 
after  ligature  of  the  subclavian. 


Operator. 


1.  Mott. 

2.  Gn.iEPE. 

3.  Hai.l. 

4.  dupuytren. 

5.  NOKMA.V. 

6.  Bla.n-d. 


AOE. 


Result. 


57 


Died  on  •26th  day. 

Died  on  67th  day. 

Died  on  5th  day. 

Died. 
Died. 

Died  on  18  th  day. 


Remarks. 


Tied  an  inch  below  bifurcation.  Ligature  separated  in 
fourteen  days.  Hemorrhage  on  twcnty-fiftli  day 
stopped  by  pressure.    Recurred  on  twenty-sixth.  ' 

Ligature  separated  in  fourteen  days.  Died  of  hemor- 
rhage. 

Coats  of  artery  were  diseased,  and  were  tr.msfixed  by 
the  .aneurism  needle.    Wound  plugged  without  success. 
Case  referred  to  as  occurring  in  the  practice  of  Dupuytren! 

Hemorrhage  on  seventeenth  and  eighteenth  da3-s,  shortly 
after  separation  of  ligature. 


In  three  other  cases  the  operation  has  been  com- 
menced, but  abandoned  owing  to  unforeseen  and 
unavoidable  difficulties  ;  and  this  by  three  of  the 
most  skilful  operators  that  their  respective  coun- 
tries can  boast  of ;  Messrs.  Porter,  Post,  and  Astnn 
Key.  In  Mr.  Porter's  case,  the  aneurism  occupied 
the  whole  of  the  posterior  inferior  triangle  of  the 
neck,  being  nearly  six  inches  broad  ;  as  no  pulsation 
was  traceable  in  the  vessels  beyond  the  aneurism,  it 
■n-as  useless  to  attempt  the  ligature  on  the  distal 
side.  On  exposing  the  innominata,  that  vessel 
was  found  to  be  diseased,  and  it  was  not  thought 
desirable  to  pass  the  ligature  round  it.  In  conse- 
quence of  the  exposure  of  the  artery,  however,  the 
pulsation  in  the  tumor  gradually  diminis!iod,'aiid 
at  last  ceased  entirely,  its  bulk  also  becoming  less. 


In  Mr  Key  s  case,  in  which  it  was  impracticable 
to  pass  the  ligature,  it  was  found  after  death  that 
the  innominata  was  diseased,  being  dilated  im- 
mediately after  its  origin  into  an  oblong  tumor 
which  occupied  the  whole  of  the  artery  It  is  re 
markahle,  that  in  this  case,  as  in  Mr.  Porter's 
mllammation  seems  to  have  taken  place  iu  the 
artery  in  conseriuence  of  the  necessary  handlius  to 
which  It  was  subjected,  and  that  the  pulsation  in 
the  sac  consequently  diminished.  The  failure  in 
dchgating  the  artery  appears  then  to  be  less  dis- 
astrous in  its  consef[uencos  than  success;  for  of 
the  three  cases  just  referred  to,  one  was  cured  of 
tlic  disease,  the  artery  being  obliterated  by  ad- 
hesive indaiumatioii ;  and,  in  another,  an  attempt 
to  set  up  tins  action  appears  to  have  been  made 
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the  tumor  becoming  solid  and  ceasing  to  pulsate ; 
whereas,  in  every  case  in  which  the  vessel  was 
ligatured,  a  fatal  result  speedily  ensued.  Under 
these  circumstances,  I  think  it  is  an  operation  that 
few  prudent  surgeons  would  again  venture  on  per- 
forming.] 

Carotid  Aneurisms. 


There  is  no  part  of  the  body  where  the  diag- 
nosis of  aneurisms  is  more  liable  to  mistake  than 
in  the  neck.    Here  the  disease  is  particularly  apt 
to  be  confounded  with  tumors  of  another  nature. 
I  have  already  cited  in  this  article  examples  m 
which  aneurisms  of  the  arch  of  the  aorta  so_  re- 
sembled those  of  the  carotid,  as  to  have  deceived 
the  surgeon  who  was  consulted.    A  swelling  of 
the  lymphatic  glands,  or  of  the  cellular  substance 
which  surrounds  the  carotid  artery  ;  an  enlargement 
of  the  thyroid  gland  ;  and  especially  abscesses,  may 
resemble  an  aneurism  by  the  pulsations  commu- 
nicated to  them  from  the  neighbouring  artery. 
On  the  other  hand,  aneurisms  of  long  standing, 
which  no  longer  throb,  and  the  integuments  over 
which  are  changed  in  colour,  and  likely  to  burst, 
may  the  more  easily  be  mistaken  by  an  inattentive 
practitioner  for  chronic  abscesses,  as  the  neck  is 
remarkably  often  the  seat  of  such  diseases.  {Boyer, 
Maladies  Chir.  t.  ii.  p.  1(35.) 

Scarpa  mentions  one  unfortunate  patient,  who 
was  killed  by  a  knife  being  plunged  in  a  carotid 
aneurism,  on  the  supposition  that  the  case  was  an 
abscess.  I  need  scarcely  observe,  that,  by  opening 
a  carotid  aneurism,  a  surgeon  would  expose  him- 
self to  the  disgrace  and  mortification  of  seeing  the 
patient  die  under  his  hands,  as  happened  in  the 
example  cited  by  Harderus.  {Apiar.  Ohset-va- 
iionnm,  Obs.  Ixxxvi.) 

The  possibility  of  tying  the  carotid  artery,  in 
cases  of  wounds  and  aneurisms,  without  any  in- 
jurious effect  on  the  functions  of  the  brain,  is  now 
completely  proved.    Petit  mentions,  that  the  ad- 
vocate Vieillard  had  an  aneurism  at  the  bifurcation 
of  the  right  carotid,  for  the  cure  of  which  he  was 
ordered  a  very  spare  diet,  and  directed  to  avoid  all 
violent  exercise.    Three  months  afterwards,  the 
tumor  had  evidently  diminished  ;  and,  at  last,  it 
was  converted  into  a  small,  hard,  oblong  knot, 
without  any  pulsation.    The  patient  having  died 
of  apoplexy,  seven  years  afterwards,  the  right  ca- 
rotid was  found  closed  up  and  obliterated,  from  its 
bifurcation,  as  low  down  as  the  right  subclavian 
artery.    {Acad,  des  Sciences  de  Pans,  an.  \ibo.) 
Haller  dissected  a  woman  whose  left  carotid  was 
impervious.    {Opuscula  PalM.  Ohs.  xi.K.  tab.  l.) 
An  example  of  the  total  closure  of  both  carotids, 
in  consequence  of  ossification,  is  stated  by  Ko- 
berwcin  to  be  recorded  by  .Tadelot.  {German 
Transl.  of  Mr.  IIodr/so7i's  Work,  p.  293.)  Hc- 
benstreit  (vol.  iv.  p.  2()U,  ed.  3,  of  his  Translation 
of  B.  Dell's  Suryerii)  mentions  a  case  in  which 
the  carotid  artery  was  wounded  in  the  extirpation 
of  a  scirrhous  tumor.    The  lieniorrhage  would 
have  been  fatal,  had  not  the  surgeon  immediately 
tied  the  trunk  of  the  vessel.    The  patient  lived 
many  years  afterwards.    This  is  probably  the 
earliest  authentic  instance  in  whicli  a  ligature  was 
applied  to  the  carotid  artery.     Mr.  Abenicthy's 
case  is  perhaps  the  second :  and  that  in  which  Mr. 
Fleniin"-,  a  naval  surgeon,  tied  the  common  ca- 
rotid in" a  sailor,  who  attempted  suicide,  and  who 
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was  saved  by  the  operation,  is  still  later,  not 
having  occurred  till  the  year  1803.  (See  Med. 
Chir.  Joxirn.  vol.  iii.  p.  2.) 

Dr.  Baillie  knew  an  instance,  in  which  one  ca- 
rotid was  entirely  obstructed,  and  the  diameter  of 
the  other  considerably  lessened,  without  any  ap- 
parent ill  elTects  on  the  brain.  (See  Trans,  for 
the  Jmprovemeni  of  Med.  and  Chir.  Knowledge, 
vol.  i.  p.  121.)  Sir  Astley  Cooper  has  also  re- 
corded an  example,  in  which  the  left  carotid  was 
obstructed  by  the  pressure  of  an  aneurism  of  the 
aorta  ;  and  yet,  during  life,  no  paralysis,  nor  im- 
pairment of  the  intellects,  had  occmred.  (See 
Med.  Chir.  Trans,  vol.  i.  p.  223.)  A  similar  case 
is  related  by  Pelletan.    {Clin.  Chir.  t.  i.  p.  68.) 

Mr.  Abernethy  was  under  the  necessity  of  tying 
the  trunk  of  the  carotid,  in  a  case  of  extensive 
lacerated  wound  of  the  neck,  where  the  internal 
carotid,  and  the  chief  branches  of  the  external 
carotid  were  wounded.  The  patient  at  first  went 
on  well  ;  but,  in  the  night,  he  became  delirious 
and  convulsed,  and  died  about  thirty  hours  after 
the  ligature  was  applied.  This  case  fell  under  my 
own  notice  ;  and  the  inference  which  I  drew  was, 
that  the  man  died  more  from  the  great  quantity 
of  blood  which  he  lost,  and  the  severe  mischief 
done  to  the  parts  in  the  neck,  than  from  any  effect 
of  the  ligature  of  the  artery  on  the  brain. 

In  another  instance,  in  which  the  common 
carotid  was  tied,  on  account  of  a  wound  of  the 
external  carotid  by  a  musket-ball,  complicated 
with  fracture  of  the  condyle  and  coronoid  process 
of  the  lower  jaw,  every  thing  went  on  favourably 
until  the  seventh  day  after  the  operation.  Nei- 
ther the  intellectual  faculties,  nor  the  functions  of 
the  organs  of  sense,  had  been  at  all  disturbed. 
But,  at  that  period,  stupor,  confusion  of  ideas, 
restlessness,  a  small  unsteady  pulse,  discoloration 
of  the  face,  and  loss  of  strength  came  on,  foUow-ed 
in  the  evening  by  a  violent  paroxysm  of  fever.  On 
the  eighth  day,  three  copious  hemorrhages  took 
place  from  the  whole  surface  of  the  wound,  and 
on  the  ninth  the  man  died.     In  this  case,  how- 
ever, the  affection  of  the  brain  and  the  other 
unfavourable  symptoms  would  be  ascribed  by  no- 
body to  the  effects  of  the  ligature  on  the  carotid, 
but  every  one  would  see  the  cause  in  the  severe 
and  extensive  local  mischief,  produced  partly  by 
the  musket-ball,  and  partly  by  the  mode  in  which 
the  operation  was  performed,  the  surgeon  having 
extended  his  incisions  from  the  parotid  gland  to 
within  an  inch  of  the  clavicle  !    (See  Journ.  Gene- 
ral de  Med.  cOc.  })ar  Sedillol.)  ,  .  . 

That  the  carotid  may  be  tied  without  injuring 
the  functions  of  the  brain,  and  that  aneurisms  ot 
this  artery  admit  of  being  cured  by  the  operation, 
is  now  fully  proved.    The  following  is  the  second 


S  now  lUliy    IJluicu.    a 

instance  in  which  I  have  been  present  at  the  ope- 
ration of  tying  the  carotid  trunk  on  account  ot  a 

'''°S?AstleyCooperhasthehonouroniavingbecnthe 
first  m-geon  who  ever  tied  the  carotid  or  the  cure 
of  aneurism.  The  operation  referred  to  was  per- 
formed November,  1805,  on  Mary  EJvvards  ag^ 
forty-four,  who  had  an  aneurism  of  «  "g'  ?V 
rotid  artery  :  the  tumor  reached  f"!"  »;  ><^  ^ 
of  the  chin  to  beyond  the  angle  of  ^'^^^^'^^ 
downward  to  within  two  inches  "'"^  =^ 
the  clavicle.  The  swelling  had  .a  .troj  pulsatory 
motion.  The  woman  also  complnmcd  of  a  par 
t  cular  tenderness  of  the  scalp,  on  the  same  side  o. 
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the  head,  and  of  such  a  throbbing  in  the  brain  as 
prevented  her  from  sleeping. 
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An  incision,  two  inches  long,  was  made  at  the 
inner  edge  of  the  sterno-cleido-raastoideus  muscle, 
from  the  lower  part  of  the  tumor  to  the  clavicle. 
This  wound  exposed  the  omo-liyoideus  and  sterno- 
hj-oideus  muscles,  which  being  drawn  aside  towards 
the  trachea,  the  jugular  vein  presented  itself  to 
view.  The  motion  of  this  vein  produced  the 
only  difficulty  in  the  operation,  as,  under  the  dif- 
ferent states  of  breathing,  the  vessel  sometimes 
became  tense  and  distended  under  the  knife,  and 
then  suddenly  collapsed.  Sir  Astley  Cooper  in- 
troduced his  finger  into  the  wound,  to  keep  the 
vein  out  of  the  way  of  the  knife  ;  and,  having  ex- 
posed the  carotid  artery  by  another  cut,  he  passed 
two  ligatures  under  this  vessel  by  means  of  a 
curved  aneuiism-needle.  The  ligatures  were  then 
tied  about  half  an  inch  asunder  ;  but  the  inter- 
vening portion  of  the  artery  was  left  undivided. 
The  pulsation  of  the  swelling  ceased  immediately 
the  vessel  was  tied  ;  and  on  the  day  after  the 
operation  the  throbbing  in  tiie  brain  had  sub- 
sided, while  no  diminution  of  nervous  energy  in 
any  part  of  the  bodj-  could  be  observed. 

The  patient  was  occasionally  afflicted  with  bad 
fits  of  coughing,  but  upon  the  whole  went  on  at 
first  pretty  well.  On  the  eighth  day,  however, 
a  paralysis  of  the  left  leg  and  arm  was  noticed, 
attended  with  a  great  deal  of  constitutional  irri- 
tation. November  8th,  the  patient  could  move 
her  arm  rather  better  ;  but  became  unable  to  swal- 
low solids.  November  12th,  the  palsy  of  her  arm 
had  now  almost  disappeared.  The  ligatures  came 
away.  November  14th,  she  was  in  every  respect 
better;  she  swallowed  with  less  difficulty;  and 
the  tumor  was  smaller,  and  quite  free  from  pain. 
On  the  17th,  she  became  very  ill ;  the  tumor 
increased  in  size,  and  was  sore  when  pressed. 
The  w-ound  was  as  Lirge  as  immediately  after  the 
operation,  and  discharged  a  sanious  serum.  Great 
difficulty  of  swallowing,  and  a  most  distressing 
cough,  were  also  experienced.  The  pulse  was 
ninety-six,  and  the  left  arm  again  veiy  weak. 
On  tho_2Ist,  the  patient  died,  the  difficulty  of 
swallowing  having  previously  become  still  greater, 
attended  with  a  further  increase  of  tlie  tumor, 
the  skin  over  which  had  acquired  a  brownish  red 
colour. 

On  opening  the  swelling  after  death,  the 
aneurismal  sac  was  found  inflamed,  and  the  clot 
of  blood  in  it  was  surrounded  with  a  considerable 
quantity  of  pus.  The  inflammation  extended  on 
the  outside  of  the  sac,  along  the  par  v.igum,  nearly 
to  the  bnsis  of  the  skull.  The  glottis  was  .-ilmost 
closed,  the  bning  of  the  trachea  was  inflamed 
and  covered  with  coagulating  lymph.  Tiio  pha- 
rynx was  so  compressed  by  the  tumor,  which  had 
been  suddenly  enlarged  by  the  inflammation,  that 
a  bougie  of  the  size  of  a  gooscquill  could  hardly 
be  introduced  into  the  oesophagus.  Sir  Astley 
Cooper  conchulos  with  expressing  his  ojiinion  that 
t/iese  causes  of  failure  may,  in  futarc,  he  avoided 
hy  operulimj  before  the  tumor  is  of  such  size  as 
to  make  pressure  on  important  parts ;  or,  if  the 
stvellinff  should  he  large,  hy  opening  it,  and  hHim, 
out  its  contenla,  as  soon  as  in/!ammalio>i  comes  oil 
(See  Med.  Chin  Trans,  vol.  i.) 

In  one  case,  under  the  care  of  Mr.  Coate.i,  of 
•Salisbury,  the  making  of  an  opening,  about  a 
month  after  the  operation,  gave  relief  by  dis- 


charging seven  ounces  of  fetid  blood  and  pus; 
but  three  weeks  afterwards  hemorrhage  came  on 
from  the  sac,  and  the  patient  was  carried  off  by 
repeated  loss  of  blood.  On  dissection,  an  artery, 
capable  of  admitting  a  probe,  was  found  to  pass 
into  the  cavity  of  the  sac.  (Seeil/erf.  Chii:  Trans. 
vol.  xi.  p.  2.) 

In  June,  1808,  Sir  Astley  Cooper  operated,  in 
Guy's  Hospital,  on  a  man,  aged  fiftj',  who  had  a 
carotid  aneurism,  attended  with  pain  on  one  side 
of  the  head,  throbbing  in  the  brain,  hoarseness, 
cough,  slight  difficulty  of  breathing,  nausea,  gid- 
diness, &c.  The  patient  got  quite  well,  and  re- 
sumed his  occupation  as  a  porter.  There  was  af- 
terwards no  perceptible  pulsation  in  the  facial  and 
temporal  arteries  of  the  aneurismal  side  of  the  face. 
On  the  opposite  side,  the  temporal  artery  became 
unusually  large.  The  tumor  was  at  last  quite 
absorbed,  though  a  pulsation  existed  in  it  till  the 
beginning  of  September.  The  man's  intellects 
remained  perfect ;  his  nervous  system  was  unaf- 
fected ;  and  the  severe  pain,  which,  before  the 
operation,  used  to  affect  the  aneurismal  side  of 
the  head,  never  returned.  The  swelling,  at  the 
time  of  the  operation,  was  about  as  large  as  a  pul- 
let's egg,  and  situated  on  the  left  side  about  the 
acute  angle  made  by  the  bifurcation  of  the  com- 
mon carotid,  just  under  the  angle  of  the  jaw. 

Sir  Astley  Cooper  began  the  incision  opposite 
the  middle  of  the  thyroid  cartilage,  at  the  base  of 
the  tumor,  and  extended  the  wound  to  within  an 
inch  of  the  clavicle,  on  the  inner  side  of  the  sterno- 
cleido-mastoideus  muscle.    On  raising  the  margin 
of  this  muscle,  the  omo-hyoideus  could  be  dis- 
tinctly seen  crossing  the  sheath  of  the  vessels,  and 
the  nervus  descendens  noni  was  also  brought  into 
view.    The  sterno-cleido-mastoideus  was  now  se- 
parated from  the  omo-hyoideus,  when  the  jugular 
vein  was  seen.    This  vessel  became  so  distended 
at  every  expiration  as  to  cover  the  artery.  When 
the  vein  was  drawn  to  one  side,  the  par  vagum 
was  manifest,  lying  between  that  vessel  and  the 
carotid  artery.    The  nerve  was  easily  avoided.  A 
double  ligature  was  then  conveyed  under  the  artery 
with  a  blunt  iron  probe.    The  lower  ligature  was 
immediately  tied,  and  the  upper  one  was  also 
drawn  tight,  as  soon  as  about  an  inch  of  the  artery 
had  been  separated  from  the  surrounding  parts 
above  the  first  ligature,  so  as  to  allow  the  second 
to  be  tied  at  this  height.    A  needle  and  thread 
were  passed  through  the  vessel  below  one  ligature 
and  above  the  other.    The  artery  was  then  divided! 
In  a  little  more  than  nine  weeks,  the  wound  was 
quite  healed,  and  the  patient  entirely  recovered 
(See  iMcd.  CItir.  Trans,  vol.  i.) 

Another  successful  instance,  in  which  the  ca 
rotid  was  tied  for  the  cure  of  an  aneurism,  is  re- 
lated in  a  work,  to  which  I  always  liavo  the 
greatest  pleasure  in  referring.  (See  Ifodgsou's 
1  realise  on  the  Diseases  of  Arteries,  p.  329.) 

Mr.  Iravcrs  tied  the  carotid  artery  in  a  woman, 
w  10  had  an  aneurism  by  anastomosis  in  the  left 
orljit.  Ihe  disease  iiad  pushed  the  eye  out  of  its 
socket.  .Two  small  ligatures  were  applied,  which 
came  away  on  the  twenty-first  and  twenty-second 
days._  No  homorrhago,  nor  impairment  of  the 
function  of  the  brain  took  place,  and  tlie  disease 
in  the  orbit  was  effectually  cured,  (See  ^[ed. 
Unr.  Irans.  vol.  ii.)  Another  liiglily  interesting 
(Example,  in  which  an  aneurism  by  anastomosis  in 
the  orbit  was  cHectually  cured  by  tying  the  carotid 
I'  2 
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artery,  is  recorded  by  Mr.  Dalrymple,  surgeon  at 
Norwich.  This  gentleman  performed  the  opera- 
tion on  the  12th  of  November,  10 12.  The  pa- 
tient was  a  female,  aged  forty-four.  The  protrusion 
of  the  eye  was  relieved  in  proportion  as  the  swelling 
diminished.  The  violent  headaches  also  subsided; 
but  the  eyesight  was  irrecoverably  lost.  (See 
Med.  Cliir.  Trans,  vol.  vi.  p.  1 1 1 .) 

Tiie  carotid  artery  has  sometimes  been  tied 
with  the  view  of  enabling  the  surgeon  to  cut  away 
swellings  from  the  neck  and  side  of  the  liice,  where, 
from  particular  circumstances  in  tho  cases,  there 
was  reason  to  fear  a  fatal  hemorrhage  without  that 
preliminary  measure.  (See  GoodkuVs  and  ArenaCs 
Cases,  in  Med.  and  Chir.  Trans,  vols.  vii.  and  xii.) 

An  interesting  case,  in  which  my  friend  Mr. 
Vincent  tied  the  carotid  trunk  for  an  aneurism,  is 
published  in  the  10th  volume  of  the  latter  work. 
(P.  212,  &c.)  In  this  example  the  internal  jngular 
vein  did  not  appear  to  be  at  all  in  the  way  during 
the  operation  ;  some  of  the  fibres  of  the  omo- 
hj-oideus,   however,  could  not  be  conveniently 
drawn  aside,  and  were  therefore  divided.    A  sin- 
gle ligature  was  applied  ;  the  pulsation  in  the  tu- 
mor did  not  entirely  cease  at  first,  when  the  artery 
was  tied,  but  it  did  so  two  days  afterwards  ;  and 
the  swelling  was  rapidly  diminishing.    The  liga- 
ture came  away  about  three  weeks  after  the  opera- 
tion, and  there  was  every  hope  of  a  cure ;  but, 
between  the  fourth  and  fifth  week,  a  considerable 
swelling  occurred  between  the  wound  and  the  jaw, 
impeding  deglutition,  but  not  the  breathing.  This 
state  was  followed  by  febrile  symptoms,  increased 
difficulty  of  swallowing,  an  attack  of  coughing, 
■   and  impeded  respiration.    In  the  hope  of  afford- 
in'^  relief,  an  incision  was  made  in  the  tumor,  from 
which  a  small  quantity  of  pus  and  coagulura 
issued  ;  but  it  was  in  vain,  for  the  patient  was 
dyintr.    On   dissection    the  carotid  artery  was 
found  perfectly  closed  as  far  as  the  division  of  the 
arteriainnorainata.  But,  above  the  ligature,  the  ves- 
sel was  open  and  inflamed,  and  pus  was  found  in  it. 
The  most  remarkable  circumstance  noticed  was 
globules  of  air,  adhering  to  the  inner  surface  of 
the  aorta  and  other  large  arteries,  and  found  also 
under  the  tunica  arachiioidea.    The  bulk  of  the 
swelling  in  the  neck  depended  upon  etFusion  ot 
serum  in  the  cellular  membrane. 

The  cure  of  carotid  aneurisms  by  the  operation 
has  now  been  so  often  exemplified,  that  even  to 
refer  to  every  case  upon  record  would  demand 
more  space  than  I  can  afford.  A  successfu  in- 
stance is  reported  by  Macaulay  {hdin.  Med 
Siuy.  Journ.  April,  1814)  ;  another  by  Dr.  Post, 
who  used  two  ligatures,  and  divided  the  artery  in 
the  space  between  them  {New  England  Jonrn. 
of  Medicine  and  Surqery,  vol.  iii.  p.  205,  Boston, 
1!!14)  ;  another  by  Mi%  Giles  Lyford,  proving  the 
sufficiency  of  a  single  ligature  {ISIed.  Chir.  Trans. 
vol.  x\.  p.  07,  &C.)'"  The  case  in  which  Mr.  Good 
lad  tied  the  carotid,  in  order  to  prevent  hemor- 
rhage in  the  removal  of  a  tumor  involving  the  pa- 
rotid gland,  is  contained  in  vol.  vii.  p.  112,  &c.  of 
the  latter  book.  The  example,  in  which  the 
carotid  was  tied  by  Dr.  Frick,  in  the  hospital  at 
Hamburgh,  for  the  cure  of  a  diseased  parotid,  is 
reported  in  the  Lancet,  No.  I!i2.  Some  diminu- 
tion of  the  swelling,  and  increased  power  of  swal- 
lowing, followed  ;  but  suppuration  took  place,  and 
the  case  ended  fatally. 

For  the  particulars  of  a  carotid  aneurism  cured 


by  the  ligature  of  the  artery  by  M.  Diiraont,  see 

Diss,  sur  VAneurisme  de  I'Arth-e  Carolide,  par  P. 
J.  I  Wte'/iwyen,  Paris,  1815.  Walther,  of  Land- 
shut,  in  the  "year  1814,  tied  the  carotid  artery  for 
the  cure  of  an  aneurism  with  complete  success : 
he  applied  only  a  single  ligature.  {Breschel,  Fr. 
Transl.  of  Mr.  Hodyson's  Work,  t.  ii.  p.  83.)  In 
this  translation  are  reported  several  instances,  in 
which  Dupuytren  and  other  continental  surgeons 
applied  a  ligature  to  the  carotid.  Dr.  Holscher, 
of  Hanover,  has  also  operated  with  success.  (See 
Lond.  Med.  Bepository,  vol.  xvi.  No.  94.) 

Of  the  plan  of  tying  the  carotid  above  the 
aneurism,  when  it  is  situated  so  low  that  the  liga- 
ture cannot  be  applied  below  it,  I  have  also  spoken. 
The  facts,  by  which  the  propriety  of  this  practice 
has  now  been  completely  established,  have  also 
been  noticed  :  they  appear  to  me  to  reflect  con- 
siderable credit  on  Mr.  Wardrop,  by  whom  this 
method  of  operating  has  been  revived  and  ex- 
tended. The  practice  of  tying  the  carotid  for  the 
cure  of  aneurism  of  the  arteria  innominata  will  be 
noticed  in  the  ensuing  section. 

On  the  subject  of  tying  both  carotids,  I  find  some 
interesting  observations  made  by  my  friend  Mr. 
Crosse:— "  Although    (sa3'S   he)    some  animals 
will  bear  a  ligature  to  both  carotids  simulta- 
neously, the  human  frame  cannot  sustain  so  great 
and  so  sudden  an  interruption  to  the  supply  of 
blood  to  the  sensorium.    Professor  Mott  has  tested 
this  question  ;  and  a  case  came  under  my  own 
observation  very  recently,  showing  the  fatal  ten- 
dency of  a  ligature,  if  applied  almost  simulta- 
neously to  each  of  these  arteries.    An  approxi- 
mation has,  however,  been  made  towards  ascer- 
taining the  shortest  interval  at  which  the  second 
carotid  may  be  tied  after  a  ligature  to  the  first ; 
and  it  has  been  safely  done  at  an  interval  of  thirty- 
eight,  seventeen,  and  even  twelve  days.  Amongst 
the  most  striking  of  these  cases,  is  that  related  by 
Professor  Kuhl  of  Leipzig,  who,  on  account  of  a 
pulsating  aneurismal  tumor  of  the  scalp,  arising 
from  a  wound  of  the  occiput,  and  extending  over 
nearly  the  entire  surface  of  the  head,  attended  by 
frequent  hemorrhages,  first  placed  a  ligature  on  the 
left  common  carotid.    This  proceeding  only  par- 
tially subduing  the  disease,  and  frequent  hemor- 
rhages from  tlie  affected  portion  of  the  scalp  still 
occurring,  and  threatening  life,  a  ligature  was 
put  upon  the  right  common  carotid  after  twenty- 
seven  days.    This  was  followed  by  convulsions  ; 
but,  after  a  train  of  very  troublesome  symptoms, 
the  patient  recovered,  and  was  cured  of  his  dis- 
ease.    It  is  wortliy  to  be  noticed,  that  in  this, 
and  also  in  other  like  cases,  some  days  after  both 
carotids  had  been  tied,  heaviness  and  throbbing  ni 
the  head  have  occurred,  requiring  free  venesec- 
tion.   {J.  Green  Crosse,  in  I'rovincial  Med.  Chtr. 

Trans,  vol.  v.)  ^  ,  ,  r, 

[Norris  has  collected  tho  details  of  Hi)  cases- 
in  which  the  common  carotid  had  been  ligatured. 
Of  these,  thirty  were  for  wound  of  the  vessel  ; 
thirty-eight  for  aneurism  ;  and  the  remainder  for 
various  morbid  conditions  about  the  head  and 
neck.  Of  the  whole  number,  thirty-two  proved 
fatal,  and  of  these,  eighteen  deaths  occurred  from 
cerebral  disease.  ,. 

Tiie  cerebral  symptoms  evinced  by  the  ligature 
of  the  carotid  artery  are,  doubtless,  due  to  he 
disturbance  of  the  circulation  through  the  bi.a.n  ha 
results  from  the  diminution  of  the  supply  of  blood 
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to  that  organ.  They  consist  generally  of  twitch- 
iiigs,  convulsions,  and  hemiplegia  ;  and  in  other 
cases  of  drowsiness,  stupor,  coma,  and  apoplexy. 

After  deligation  of  the  carotid,  the  lungs,  also, 
are  apt  to  sutler  from  congestion,  as  has  been 
pointed  out  by  Jobert  and  Miller,  in  some  instances 
at  least,  apparently  secondary  to,  and  probably 
dependent  on,  the  cerebral  disturbance.] 


Distal  Operation  for  Aneurism  of  the 
Arteria  Innominata. 
It  having  been  established,  that  aneurisms  may 
bi5  cured  by  simply  lesseniug  the  impetus  of  the 
blood  flowing  through  them,  and  that,  although 
a  circulation  may  yet  continue  in  them  for  some 
time,  the  layers  of  coagulable  Ivmph  witliin  the 
sac  augment,  and  ultimately  bring  about  a  com- 
plete consolidation  of  the  swelling,  it  occurred 
to  Mr.  Wardrop,  that  in  aneurism  of  the  arteria 
mnommata,  the  progress  of  the  disease  might  be 
arrested  by  tying  its  two  great  branches,  the  carotid 
and  subclavian.     Although  a  certain  portion  of 
blood  would  still  continue  to  pass  along  the  inno- 
minata to  those  branches  of  the  subclavian  on  the 
cardiac  side  of  the  ligature,  the  ligature  beinn- 
necessarily  placed  on  the  subclavian  artery,  after 
It  emerges  from  between  the  scaleni  muscles,  Mr. 
\y  ardrop  conceived  that  such  would  yet  be  the 
diminution  of  the  impetus  of  the  blood  in  the  sac, 
that  the  future  increase  of  the  tumor  would  be' 
prevented,  and  even  a  permanent  obliteration  of 
the  aneurismal   cavity  would  be  accomplished. 
{On  Anetmsm,  p.  58.)    The  knowledge  of  this 
principle,  indeed,  he  thinks,  may  be  useful  in  the 
cure  of  many  aneurisms  which  have  hitherto  been 
considered  beyond  the  reach  of  art.    In  an  aneu- 
rism of  the  innominata,  Mr.  ilackelcan  found 
that  nature  had  nearly  completed  a  cure  on  this 
principle.     The  carotid  artery  was  plugged  up, 
and  the  large  aneurismal  swelling  was  iilled  with 
a  coagiilum,  leaving  only  a  comparatively  small 
ch,inncl  for  the  passage  of  the  blood  into  the  sub- 
clavian artery.  (See  Jppendix  to  Wanlrop  on  Aneu- 
nsm.)    However,  Mr.  Guthrie  takes  a  different 
view  of  this  case,  and  infers  that  a  ligature  on  the 
carotid  above  the  aneurism  would  have  been  of 
no  use,  so  far  as  the  obliteration  of  the  arteries 
was  concerned,  unless  it  had  been  followed  by 
■nflammation  of  the  sac  and  coagulation  of  its 

'""'HxT^'  ^^"'^  On  the  Dis.  of  Arteries, 

>.  -Ub.)  He  makes  this  inference,  because  thouo-h 
;tie  artery  was  rendered  impervious,  by  a  natural 
process,  the  disease  went  on  increasing,  till  it  de- 
itroyed  the  patient.  The  coagulation  of  blood  is 
111  that  the  advocates  of  this  plan  have  in  view. 
Mr.  \V  ardrop  has  seen  instances,  and  several  are 
m  record,  which  illustrate  the  important  patholo- 
{ical  tact,  and  prove,  beyond  a  doubt,  that  blood 
nay  coagulate  in  an  aneurism  so  as  to  strengthen 
he  panetesof  the  sac,  and  ultimately  fill  its  cavity 
■vitliout  the  circulation  in  tlie  sac  being,  in  the  first 
iistance,  either  suddenly  or  entirely  interrupted. 

It  was  tile  knowledge  of  this  fact  that  led  Mr 
VVardrop  to  perform  tiie  operation  whicii  ho  has 
elated.  Nature,  in  tlie  case  alluded  to,  had  al- 
eady  instituted  a  curative  process  by  diminisiiiiiff 
he  circulation  in  the  carotid  artery  ;  and  when 
le  found  this  alone  not  .Mifiicient  to  stop  the  en- 
irgement  of  the  aneurism,  he  determined  to  place 

ligature  on  the  subclavian.  In  doing  this 
e  conceived  that  he  waa  strictly  imitating  the 
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had  commenced. 


process   which  nature  herself   

(P.  01. )    The  case  of  Mrs.  Denmark,  aged  forty- 
live,  in  whom  he  tied  the  subclavian  artery,  and 
thus  cured  an  aneiu'ism  of  the  arteria  innominata, 
is  highly  interesting.    The  particulars  may  be  read 
in  ^  his  own  publication,  or  in  the   Laneet  for 
1027.    Suffice  it  here  to  state,  that  the  ope- 
ration hud  the  eflect  of  diminishing  the  size  of  the 
tumor,  and  causing  it  almost  to  disappear.  The 
swelling  afterwards  enlarged,  however,  and  the 
patient  died.    In  the  j)ost  mortem  examination,  the 
tumor  was  found  occupying  the  central  space  be- 
tween the  sterno-mastoid  muscles,  and  composed  of 
three  portions  ;  one  arising  immediately  above  the 
sternum  ;  another  upwards  along  the  trachea  ; 
and  the  third  was  the  original  portion  of  the  aneu- 
rism, consolidated  by  the  effects  of  the  operation. 
The  swelling,  which  underwent  no  diminution  af- 
ter death,  felt  like  a  firm  fleshy  mass.    On  laying 
it  open  longitudinally,  it  appeared  nearly  solid! 
The  clavicular  and  tracheal  portions  of  the  sac  were 
filled  with  firm  coagulum,  the  cavity  being  chiefly 
limited  to  the  division  between  the  sternal  and  tra- 
cheal portions,  and  it  was  about  the  size  of  a  wal- 
nut     The  coats  of  the  aorta  were  somewhat 
thickened  ;  and  it  presented  a  few  points  of  ossifi- 
cation.   "On  cutting  into  the  innominata  from 
the  aorta,  the  aneurism  was  found  to  have  ori- 
ginally extended  from  its  origin  to  its  bifiu-- 
cation.     The  subclavian  artery  is   divided  at 
the  place  where  the  ligature  had  been  applied  • 
and  both  the  cardiac  and  distal  orifices  are  con- 
tracted, and  the  sides  of  the  vessel  coalesce,  and 
adhere  firmly  together.     The  right  carotid  per- 
vious, and  quite  healthy."     I  think  with  Mr. 
buthne,  that  the  account  of  the  dissection  would 
have  been  improved  by  the  statement,  whether  the 
E.?  .  H  f.'il"=l^vian,  given  ofl^  nearer  the 

heart  than  the  ligature,  were  pervious,  or  not. 

Mr?  r'"^  V^'"  '''^^  '^^''^       Mr.  Guthrie 
of  Mrs.  Denmark's  case:  "It  appears  to  me  (he 

maTiorl!  "'  Sa?e  rise  to  inflanv 

mation,  and  consequent  coagulation  in  the  sac 
which  led  to  a  diminution  of  its  size,  without  inter- 
fering with  the  channel  by  which  the  blood  passed 
into  the  right  carotid.  The  disease  was,  therefore  for 
the  time,  arrested  ;  but,  as  the  artery  was  unhealthy 
in  the  parts  surrounding  the  aneurism,  it  arrain 
returned,  and  ultimately  destroyed  the  patient 
Ihe  same  thing  is  clearly  taking  place  in  Mr' 
Lvans  s  patient."    (See  Guthrie,  On  the  Dis  of 
the.  Arteries,  p.  190.)    In  tlie  advertisement  pro- 
fi-xed  to  this  work  is  a  similar  prognostication  with 
reference  to  Dr.  Mott's  very  interesting  case  In 
he  appendix  to  Mr.  Wardrop's  publication  -n,^ 
in  the  Lancet  for  November  I R^r  ;!  "    '  ■ 
which  Mr.  Evans,  of  Belner  •  ^  ''""^ 

an  aneurism  of  the  iilnS^  /dt  ^'^f  T""^ 
rotid,  by  tying  the  latter  ve  se      Tin.  T 
after  Uie  opei^tion,  the  pS  ;  a't  toh^'S 
horse-dealer,  thirty  years  of  ago,  was  111  1 
to  attond  regularly  tile  markets'aU  f  i ^  f 
seven  miles  from  his  home.     I„  the  course  of  ?' 
case,  three  remarkable  eircumstances    c  .1^' 
1st  An  obliteration  of  the  principal  arteries  of  th,: 
nght  arm.    2,idly.  A  profuse  salinuion.    Jrdl v  A 
disposition  to  paralysis  of  the  right  side  ;  supposed 
b,y  Mr  Evans,  to  have  arisen  IVom  a  great   '  ,,  .!„! 
'  y  0  blood  be  ng  sent  to  the  left  hemisphere  f  ho 
'■■a.'n  than  to  the  right.    However,  as  such  pa 
lysis  has  not  attended  other  operations,  in  which 
r  .3 
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the  carotid  was  tied,  the  truth  of  the  explanation 
seems  doubtful.    The  palsy  afterwards  nearly  sub- 
sided.   This  case  did  not  terminate,  however,  in  a 
cure  ;  for  he  led  a  very  irregular  life,  and  the  tumor, 
■which  had  been  stationary,  began  to  increase,  and 
another  tumor  made  its  appearance  on  the  other 
side  of  the  sternum.    "  If  I  were  to  hazard  an 
'  opinion  (says  Mr.  Evans),  I  should  be  disposed 
to  affirm,  that  the  operation  succeeded  in  arresting 
the  disease  for  a  time,  and  that,  under  more  fa- 
vourable circumstances,  that  time  might  have  been 
prolonged  :  but  the  patient's  return  to  his  usual 
irregular  habits,  and  the  fatigue  and  exercise  his 
avocations  necessarily  led  him  into,  excited  the 
disease  in  the  lower  portion  of  the  mnommata,  or, 
perhaps,  in  the  aorta  itself  ;  for  the  original  tumor 
is  yet  easily  distinguished  from  the  later  enlarge- 
ments."   Of  course,  until  the  time  for  a  i»si  mo>- 
iem  examination  arrives,  this  case  must  be  attended 
with  obscurity.    The  following  are  some  of  the 
particulars  of  the  case,  in  which  Dr.  Mott,  of  New 
York,  tied  the  carotid  artery  for  an  aneurism  ot  the 
innominata.    The  patient,  Moses  R.  Gardner,  aged 
fifty-one,  a  farmer  of  sound  constitution  and  good 
habits  of  life,  about  three  years  before  he  con- 
sulted this  gentleman,  while  occupied  ui  removing 
a  building,  was  attacked  with  pain  m  the  upper 
and  back  part  of  the  neck.    This  afterwards  ex- 
tended to  the  right  shoidder  and  arm,  but,  m  time, 
partially  subsided,  and  his  voice  became  hoarse. 
About  eighteen  months  before  he  consulted  Mr. 
Mott,  he  discovered  a  small  swelling  at  the  upper 
part  of  the  breast-bone,  but  did  not  at  first  remark 
any  throbbing  in  it.    Dr.  Mott  found   above  the 
sternum,  a  pulsating  tumor,  about  the  size  o  a 
Diaeon's  egg,  spreading  some  distance  under  the 
clavicular  aSd  sternal  portions  of  the  right  sterno- 
mastoideus,  in  the  course  of  the  subclavian  artery, 
and  extending  as  low  down  as  the  second  rib, 
compressing  the  bronchial  tubes,  and  producing, 
on  the  least  coughing  or  exercise,  a  wheezing,  not 
unlike  that  of  asthma.    The  patient  shrunk  from 
the  least  pressure  upon  it,  complaining  of  impeded 
respiration,  followed  by  pain  ;  its  pulsations  were 
synchronous  with  those  of  the  heart,  and  decidedly 

aneurismal.  , .    ,1.      x      „f  1,:= 

After  fully  explaining  to  him  the  nature  of  his 
disease  and  its  probable  fatal  termination  should 
it  be  left  to  itself,  Dr.  Mott  advised  him  to  return 
to  his  home,  to  avoid  all  exertion,  to  be  occa- 
sionally bled,  and  to  confine  himself  principally  to 
a  vegetablediet;  but,  should  he  observe  the  least 
increase,  either  in  the  tumor  or  any  of  his  symp- 
toms, to  apply  again.    In  a  few  months  he  again 
came  to  New  York.    Dr.  Mott  now  found  that 
the  tumor  above  the  sternum  had  much  increased 
and,  upon  a  careful  application  of  the  stethoscope, 
that  it  had  evidently  encroached  more  upon  t  le 
chest.    The  brtiit  de  souffict  could  be  heard  ;  the 
thoracic  viscera  were  sound,  and  the  respiratory 
murmur  distinct.    In  either  speaking,  walking,  or 
coughing,  respiration  was  very  much  impeded,  and 
almost  entirely  suspended  by  the  least  pressure 
upon  the  tumor.    The  action  of  the  right  carotid 
was  more  feeble  than  that  of  the  left,  and  no  pul 
sation  could  be  felt  in  its  branches ;  the  riglit  sub- 
clavian external  to  the  scaleni  muscles,  was  natural, 
while  the   axillary  and  brachial  arteries  could 
hardly  be  felt ;  and  at  the  wrist  no  pulse  could  be 
distinguished;  but  the  pulsations  of  the  arteries 
of  the  left  side  were  natural.    The  general  health 
was  good. 
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Dr.  Mott  was  persuaded  the  aneurism  was  one 
of  the  arteria  innominata,  involving  the  subclavian 
and  the  root  of  the  carotid,  and  he  considered  it  a 
proper  case  for  the  operation  proposed  and  suc- 
cessfully performed  by  Mr.  Wardrop.  From  the 
evident  interruption  of  the  circulation  in  the  right 
arm,  and  the  apparent  efforts  of  nature  to  effect  a 
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spontaneous  cure,  he  determined  to  tie  the  carotid 
first,  and  afterwards  the  subclavian,  should  it  be 
required. 

"  On  the  20th  Sept.  the  artery  was  taken  up  in 
the  usual  manner.    27th,  9  a.m.  Slept  well,  and 
feels  refreshed  ;  thinks  there  is  more  room,  as  he 
expresses  it,  in  breathing ;  complains  of  a  little 
soreness  of  the  tonsils  ;  pulse  58,  regular  and  tran- 
quil ;  the  skin  natural ;  pulsation  and  size  of  the 
tumor  evidently  diminished.   9  p.m.  Much  more 
restless;  pulse  68,  and  tense;  in  other  respects  the 
same  as  in  the  morning ;  being  habituated  to  lau- 
danum, was  permitted  to  take  a  teaspoonful.  28th, 
9  A.M.  Slept  well ;  breathes  more  easily ;  feels 
less  of  the  pulsation  in  the  tumor  ;  pulse  63,  and 
not  so  tense  ;  skin  natural,  and  cough  less.  Or- 
dered a  dose  of  magnesia  and  Epsom  salts.  9  p.m. 
Has  passed  a  comfortable  day.    His  wife,  who 
arrived  from  the  country  since  the  morning,  ex- 
pressed her  surprise  at  the  improvement  in  his 
voice  and  breathing,  as  well  as  at  the  difference 
in  the  beating.    Pulse  of  the  right  radial  artery 
very  distinct,  but  intermitting  fi-'om  ten  to  fifteen 
beats ;  in  the  left  arm  80,  and  stronger  ;  coughs 
frequently,  and  expectorates  freely  ;  skin  natural  ; 
tongue  a  little  white;  salts  have  not  operated. 
Ordered  the  dose  to  be  repeated  ;  and  if  restless 
after  its  operation,  to  take  his  usual  anodyne, 
29th.  Saluted  Dr.  Mott  this  morning  with  a  full 
and  fine  voice,  and  said  he  was  well  enough  to  call 
on  him.    His  cough  and  expectoration  much  less. 
Dr.  Mott  found  him  lying  down,  and  breathing 
quietly  ;  pulse  71,  and  regular.    The  radial  artery 
of  the  right  arm  beating  as  last  evening,  with 
fewer  intermissions,  but  of  longer  continuance; 
skin  over  the  tumor  more  wrinkled  ;  pulsation  less 
and  weaker.    The  ligature  came  away  on  the  night 
of  the  15  th,  and  the  Umior  above  the  slenitnn,  and 
ptdsation,  entinhj  had  disappeared;  the  cough  and 
breathing  better  ;  voice  nearly  natural ;  pulse  60, 
with  now  and  then  a  very  faint  pulsation  of  the 
right  radial  artery  ;  right  hand  a  itt le  swelled,  and 
numbed.  22nd.  Wound  has  just  healed  ;  weakness 
of  the  arm  considerable ;  fingers  very  thick  and 
clumsy ;  whole  arm  swelled,  and  pus  upon  pres- 
sure •  no  pulse  in  the  right  radial  artery ;  breath- 
ing easy;  cough  and  expectoration  much  less; 
can  sleep  easy  in  any  position,  which  he  has  not  f 
been  able  to  do  for  many  months.    26th   Left  town  , 
for  his  residence  in  New  Jersey."    Ihis  patient  i) 
died  seven  months  after  the  operation, 

[Three  distinct  modifications  of  the  distal  opera- 
tion have  been  practised  for  the  cure  of  aneurism 
f  the  innominita.    1.  The  ligature  of  A e  sub- 
clavian only.    2.  The  ligature  of  the  carotid  on  i- 
3.  Of  both  vessels,  with  an  interval  of  greater* 

°'¥lTe "gates  of  the  subclavian  o,,ly,in.the 
third  pan  of  its  course,  for  the  cure  of  aneurism  . 
of  the'innominata,  has  been  Fact.sed  m  thr^  es^ 
only.  Of  these,  two  proved  fatal,  ^"  j"";"  ™ 
was  partially  successful,  owing,  probably,  to  the 
carotid  being  occluded  by  disease. 

The  ligature  of  the  carotid  only  has  been  prac 
tiscd  in  eight  cases,  and  in  one  instance  only  does 


the  disease  appear  to  have  been  benefited  by  the 
operation,  and  in  that  instance  the  good  effects 
appear  not  to  have  been  due  so  much  to  the  opera- 
tion itself  as  to  the  accident  of  the  sac  becoming 
inflamed,  and  suppurating,  and  thus  undergoing  a 
spontaneous  euro. 

In  .three  instances,  both  the  carotid  and  the 
subclavian  have  been  tied ;  and,  in  the  most  fa- 
vourable of  these,  two  years  elapsed  between  the 
ligatures  of  the  carotid  and  that  of  the  subclavian, 
the  patient  dying  three  months  after  the  second 
operation.  In  one  of  the  other  cases,  both  arteries 
were  tied  simultaneously,  the  patient  surviving  six 
days.  The  Inst  case  in  which  distal  ligature  of 
the  carotid  has  been  practised,  is  one  by  Mr. 
Lane,  of  which  the  following  is  a  short  acconut: — 

"J.  F.,  thirty-six  years  of  age,  admitted  into 
St.  Mary's  Hospital,  July,  1852,  for  aneurism  of 
left  carotid,  immediately  above  the  sternal  end 
of  the  clavicle,  which  first  appeared  six  months 
previously.  July  7th.  The  carotid  was  ligatured  on 
the  distal  side  of  the  tumor  ;  the  chief  point  worthy 
of  note  being  the  large  size  of  the  anterior  jugular 
vein.  After  the  operation,  the  pulsation  in  tumor 
increased  somewhat,  but  no  pulsations  in  branches 
of  external  carotid.  On  the  10th,  tumor  being 
much  the  same,  ice  was  applied  to  it.  On  the 
16th,  it  was  rather  harder.  19th,  ligature  came 
away ;  less  impulse  in  tumor.  On  29th,  indistinct 
return  of  pulsations  in  left  temporal.  Aug.  5th, 
Tumor  deci.dedly  harder.  6th.  Considerably  less  pro- 
minent ;  and  the  whole  tumor  felt  more  solid.  7th. 
Tumor  was  rapidly  decreasing  ;  pulsation  merely 
at  inner  and  lower  side  ;  some  humid  discharge 
took  place  from  the  wound,  and  in  the  night  of 
the  22nd  pure  blood  was  discharged;  V.  S.  ad 
5  xij_.  was  prescribed.  The  patient  now  became 
feverish,  and  symptoms  of  broncho-pneumonia, 
with  bloody  sputa  set  in,  from  which  he  died 
on  Sept.  13th.  After  death,  the  aneurism  was 
found  adhering  to  apex  of  left  lung,  witli  which 
it  communicated  by  a  circular  ulcerated  aperture; 
it  was  filled  with  firm  layers  of  coagulum,  except 
at  commencement  from  aorta,  and  part  adjoining 
left  lung.  Tlie  artery  above  tumor  obliterated 
as  high  as  external  carotid."] 

Op  Aneurishis  op   the  Aorta,  and  Val- 
salva's Treatment. 

This  afflicting  and  fatal  disease  is  by  no  means 
unfrequent,  and  the  arch  of  the  aorta  is  its  most 
common  situation.  Dr.  Hunter  was  of  opinion, 
that  the  latter  circumstance  depended  on  the 
forcible  manner  in  which  the  blood,  propelled  from 
the  left  ventricle  of  the  heart,  must  be  driven 
agamst  the  angle  of  the  curvature  of  the  vessel. 
Mr.  A.  Burns  considered  aneurism  of  the  thoracic 
aorta  more  frequent,  perhaps,  than  that  of  any 
other  vessel  m  the  body.  "  I  have  had  (says  he) 
an  opportunity  of  examining  fourteen  who  had 
died  of  this  disease,  hut  have  not  seen  more  than 
three  instances  of  external  aneurism."  (On  1)U. 
nuses  0/  llic  Heart,  tj-f.  p.  215.)  These  proportions, 
however,  would  not  correspond  to  common  ob- 
servation, external  aneurisms,  taken  collectively 
being  supposed  to  be  ahout  as  numerous  ns  those 
of  the  aorta  alone,  a  calculation  long  ago  made  by 
Dr.  A.  Monro,  primus. 

It  was  the  opinion  of  Dr.  W.  Hunter,  that  the 
nnourismal  sac  was  composed  of  the  dilated  coats 
of  the  artery,  which  parts  nature  thickened  and 
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studded  with  ossifications,  after  the  origin  of  the 
disease,  for  the  purpose  of  resisting  its  increase. 
Mr.  Hodgson  also  declares  his  decided  belief,  and 
adduces  facts  to  prove,  that  many  aneurisms  of 
the  aorta  are  formed  by  dilatation.  Yet  the  cele- 
brated Scarpa  believed  that  the  generality  of 
aneurisms  of  the  aorta  were  the  consequence  of  a 
rupture  of  the  proper  coats  of  this  large  vessel  ; 
and  that  its  cellular  sheath  was  distended  into  the 
aneurismal  sac.  While  Dr.  W.  Hunter  considered 
the  ossifications  of  the  sac  as  consequences  of  the 
disease,  Haller  looked  upon  the  scales  of  calcareous 
matter  in  the  aorta  as  the  very  cause  of  the 
affection,  by  rendering  the  artery  inelastic,  and 
incapable  of  yielding  to  each  pulsation  of  the  heart. 
On  this  point  Haller  was  right. 

Aneurisms  of  the  aorta  are  most  common  in 
persons  who  are  advanced  in  life;  and  the  aorta  of 
every  old  subject,  whether  affected  with  aneurism 
or  not,  is  very  commonly  marked  in  some  place  or 
another  with  ossifications,  or  rather  with  calca- 
reous concretions.  Such  productions  occasion  a 
decay,  or  absorption,  of  the  muscular  and  inner 
coats  of  the  vessel,  so  that  at  length  the  force  of 
the  blood  makes  the  artery  give  way  ;  and  this 
fluid,  collecting  on  the  outside  of  the  laceration, 
or  rupture,  gradually  distends  the  external  sheath 
of  the  artery  into  the  aneurismal  sac. 

"  If  any  person,  who  is  not  prejudiced  in  favour 
of  the  common  doctrine  with  regard  to  the  nature 
and  proximate  cause  of  this  disease  (says  Scarpa), 
will  examine,  not  hastily  and  superficially,  but 
with  care  and  by  dissection,  the  intimate  structure 
and  texture  of  the  aneurism  of  the  aorta,  unfolding 
with  particular  attention  the  proper  and  common 
coats  of  this  artery,  and,  in  succession,  those 
which  constitute  the  aneurismal  sac,  in  order  to 
ascertain  distinctly  the  texture  and  limits  of  both, 
he  will  clearly  see  that  the  aorta,  properly  speak- 
ing, contributes  nothing  to  the  formation  of  the 
aneurismal  sac,  and  that,  consequently,  the  sac  is 
merely  the  cellular  membrane  which  in  the  sound 
state  covered  the  artery,  or  that  soft  cellular 
sheath  which  the  artery  received  in  common  with 
the  neighbouring  parts.  This  cellular  substance, 
being  raised  and  compressed  by  the  blood  effused 
from  the  corroded  or  "lacerated  artery,  assumes  the 
form  of  a  circumscribed  tumor,  covered  externally, 
in  common  with  the  artery,  by  a  smooth  membrane 
such  as  the  pleura  in  the  thorax,  and  the  perito- 
neum in  the  abdomen."  Scarpa  then  comments  upon 
the  differences  of  the  mere  dilatation  of  an  artery 
from  aneurism,  a  subject  which  has  been  already 
fully  considered  in  the  foregoing  pages.  {Scarpa  On 
the  Anatomy,  Pathuhyy,  and  Surgical  Treatment 
of  Aneurism,  transl.  liy  IVis/iart,  p.  55,  5(J  ) 

As  I  have  already  explained  in  the  prccedinir 
columns  the  views  taken  of  this  part  of  the  sub- 
ject by  Scarpa  are  not  entertained  by  the  cone- 
rnhty  of  surgeons;  or  rather,  his  doctrine  is  not 
earned  by  olhcrs  to  the  extent  which  he  has 
insisted  upon,  and  it  would  be  useless  repetition  tn 
hnng  again  before  the  reader  the  facts  nrovin.  tint 
his  statements  are  liable  to  many  exceptions  A 
case,  however,  recited  by  M.  Roux,  which  I  "have 
met  with  since  the  foregoing  pages  were  printed 
merits  notice  ;  it  was  an  instance  in  which  a  pon- 
iteal  niicurism,  unattended  with  pulsation  hid 
been  mistaken  for  an  abscess  and  punctured,  whore 
by  the  patient  lost  his  life.  On  dissecting  the  limb 
M.  Koux  says,  "  the  three  coats  of  the  artery 
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participated  in  tlie  dilatation,  and  the  ease  was  one 
of  the  clearest  specimens  which  I  have  ever  seen 
of  a  true  aneurism."  '{Noriveaux  Elhnens  de  Aled. 
Oph-aioire,  t.  i.  p.  517.) 

The  best  pathologists  now  admit  six  varieties  of 
aneurismal  disease  of  the  aorta.    1.  A  Dilatation, 
involving  tlie  whole  circumference  of  the  artery. 
2.  True  aneurism,  or  a  sacculated  dilatation  of  only 
a  portion  of  its  circumference.    3.  False  aneurism, 
formed  by  ulceration  or  rupture  of  the  internal 
and  middle  coats,  and  a  dilatation  of  the  external 
one  into  a  sac.    4.  Mia.'cd  or  sacculated  aneurism, 
where,  after  partial  or  general  dilatation  of  all  the 
three  coats,  the  internal  and  middle  burst,  and  the 
external  alone  expands  into  another  sac,  engrafted 
as  it  were  upon  the  original  dilatation,  or  true  aneu- 
rism.    6.  The  case  in  which  the  inner  coat  pro- 
trudes through  the  outer  ones.  {Dubois;  Dupuytren; 
Laonnee,  De  VAuscult.  t.  ii.  p.  693.)  A  fine  speci- 
men of  this  is  contained  in  Mr.  Listen  s  coUectiop. 
6.  A  few  very  rare  examples  have  been  noticed  in 
which,  after  the  rupture  of  the  internal  and  middle 
coats  of  the  aorta,  the  blood,  instead  of  distending 


cuaio        till-  €.t,«ji  ni-i  ^^-^^—y   _  w 

the  external  coat  into  a  swelling,  insinuates  itselt 


more  or  less  extensively  between  this  coat  and  the 
middle  one.  Thus  Laennec  saw  a  case  in  which 
the  internal  and  middle  coats  had  a  narrow  fissure 
in  them  extending  across  two  thirds  of  the  circum- 
ference of  the  artery ;  and  the  blood  had  inter- 
posed itself  between  the  external  and  middle  coats, 
over  more  than  half  of  the  circumference  of  the 
aorta,  from  its  arch  to  its  bifurcation.  {Laennec, 
De  VAuscult.  t.  ii.  p.  700.)  Two  similar  cases  are 
reported  by  Mr.  Guthrie.  {On  Dis.  of  Arteries, 
p.  40  and  43.)  The  late  Mr.  Shelcelton  met  with 
a  still  more  curious  form  of  aortic  aneurism,  where 
the  blood,  after  making  its  way  through  the  internal 
and  middle  coats,  had  separated  the  external  from 
the  middle  to  the  extent  of  four  inches,  and  then 
passed  again  through  the  middle  and  internal  coats 
into  the  canal  of  the  artery  ;  thus  forming  a  new 
channel,  and  the  old  one  being  obliterated.  {Slie- 
kelion,  in  DuU.  Hosp.  Rep.  vol.  iii.) 

As  Dr.  Hope  observes  {Cyclop,  of  Fract.  Med. 
art.  Aorta),  the  foregoing  are  the  only  instances  on 
record  where  a  fissure  of  the  internal  and  middle 
coats  has  been  followed  by  more  than  a  circum- 
scribed effusion  of  blood  around  it,  occasionuig  a 
sli-rht  swelling  of  the  external  coat.  Nichols 
found  this  in  ti.ebody  of  George  II.  {Fhzl.  Trans 
vol.  lii.  p.  269)  ;  and  Hodgson  once  met  with  it, 
(On  Dis.  of  Arteries,  p.  63.)  ,    p  „ 

Aneurisms,  and  the  diseases  of  the  coats  ot  the 
arteries  which  precede  their  formation,  are  well 
known  to  be  far  more  common  in  men  than  in 
women.  {Sir  A.  Cooper,  Hodgson,  Lisfranc,  &c.) 
Yet  women  are  perhaps  quite  as  frequently- 
afflicted  with  aortic  aneurisms  as  men,  though,  with 
respect  to  external  aneurisms,  they  may  only  ex- 
hibit the  proportion  of  one  case  to  fifteen  or  twelve 
in  male  subjects.  (See  Hope,  in  Cyclop,  of  Fract. 
Med.  art.  ylor/(f.)  With  respect  to  dilatation  af- 
fecting the  whole  circumference,  I  may  observe, 
that  the  great  arterial  trunks  given  off  at  right 
angles  from  the  aorta,  as  the  innominata  and 
cojliac  axis,  generally  participate  in  it  ;  but,  as 
Laennec  observes,  the  left  subclavian  commonly 
remains  unaffected,  on  account  of  the  acute  angle 
at  which  it  leaves  the  arch  of  the  aorta. 

As  for  true  aneurisms,  almost  all  those  of  the 
ascending  aorta  and  arch  are  originally  of  this 


description  ;  but  the  false  is  sometimes  engrafted 
upon  them.    The  tumor,  which  mostly  inclines  to 
the  right  side  of  the  chest,  generally  springs  from 
the  anterior  or  the  lateral  part  of  the  vessel,  while 
the  posterior  is  little,  if  at  all,  implicated.    When  it 
springs  from  the  root  of  the  aorta,  and  the  middle 
and  internal  coats  give  way,  the  consequence  is  not 
a  false  aneurism  surmounting  the  true,  as  in  other 
parts,  buta  fatal  extravasation  into  the  pericardium. 
The  reason  of  this  is,  thatthe  portion  of  the  aorta  re- 
ferred to  is  destitute  of  the  cellular  coat,  and  the 
pericardium,  which  supplies  its  place,  not  being 
equally  extensible,  bursts  while  the  aneurism  is  but  of 
small  size.    (See  Scai-pa,  On  Aneurism,  by  Wisliarl, 
p.  80  ;  Hojye,  in  Cyclop,  of  Fract.  Med.  art.  Aorta ; 
Berlin,  Bouilland,  &c.)    It  does  not  appear  certain 
to  me,  that  the  preparation,  No.  367,  in  the  Hun- 
terian  collection  at  the  College  of  Surgeons,  proves, 
as  Mr.  Guthrie  believes  it  does  {On  Dis.  of  Ar- 
teries, p.  70),  that  this  doctrine  is  incorrect,  be- 
cause, though  it  is  true  that  the  aneurism,  in  this 
instance,  is  of  unusual  size,  the  inner  membrane 
can  be  distinctly  seen  passing  over  the  atheroma- 
tous patches.    As  Dr.  Hope  remarks,  the  prepara- 
tion is  then  not  one  of  false  a7i(;;<n's!«,  as  the  middle 
coat  is  perfect,  the  internal  one  alone  being  re- 
moved or  diseased  (it  is  doubtful  which),  at  the 
base  of  the  sac.    Scarpa  only  maintains,  that  the 
pericardium  becomes  incapable  of  resisting  a  false 
extravasation  after  the  inner  coats  have  given 

^^'^Iii  the  Museum  of  the  University  College,  the 
preparation  No.  616  exhibits  three  diminutive 
aneurismal  sacs  just  above  the  valves  of  the  aorta, 
one  of  which  has  burst  into  the  pericardium.  The 
preparation  No.  617,  in  the  same  collection,  is  the 
heart  of  a  patient  who  died  of  the  rupture  of  a  small 
aneurism  within  the  pericardium.    He  had  been 
operated  upon  for  a  popliteal  aneurism  only  three 
months  previously.    The  little  tumor  burst  just 
above  the  pulmonary  artery,  and  a  bristle  is  passed 
through  the  opening  from  the  inside  of  the  aorta, 
where  the  sac  is  seen  directly  above  the  valves.  V\  e 
know  that  in  one  case,  when  Sir  Astley  Cooper  had 
just  commenced  the  operation  for  popliteal  aneu- 
rism, the  patient  suddenly  expired,  owing  to  a 
small  aneurism  near  the  root  of  the  aorta  happen- 
ing to  burst  into  the  pericardium  at  this  moment 
of  agitation  and  suffering. 

In  thin  subjects,  the  throbbing  of  the  abdominal 
aorta  is  sometimes  unusually  plain  through  the 
integuments  and  viscera,  and  this  has  occasionally 
given  rise  to  the  suspicion  of  an  aneurism  ;  a  cir- 
cumstance which  deserves  to  be  remembered  by 
every  surgeon  desirous  of  not  pronouncing  a 
wrong  opinion.  The  preternatural  pulsations,  how- 
ever, wliich  arc  liable  to  be  mistaken  for  those  ot 
aortic  aneurisms,  arc  of  various  kinds,  and  form 
a  subject  to  which  the  attention  of  Dr.  Albers,  ot 
Bremen,  the  late  Mr.  A.  Burns,  and  others,  has 
been  very  usefully  directed.    (See  AnnoMEN.) 

^^^lile  thoracic  aneurisms  of  the  aorta  are  not  ac- 
companied by  external  swelling,  the  symptoms  are 
all  equivocal,  as  very  similar  ones  may  depend  on 
a  disease  of  the  heart,  angina  pectoris,  phthisis 
pulmonalis,  &c.  However,  some  difference  de- 
pends upon  the  volume,  position,  and  mature  ot  , 
the  aneurism.  Simple  dilatation,  •;; 
derate  degree,  hai-dly  produces  any  <='^'--'=''  '  "'^f^^ 
most  inconsiderable  false  aneurisms  may  gn  e  r  so 
to  very  serious  disorder.    The  first  and  most  com- 


won  of  these  effects  is,  the  compression  of  the 
heart  and  lungs.  (See  Laeniiee,  On  Diseases  of 
the  Chest,  hy  Forbes,  p.  fa'70",  ed.  2.)  Amongst  its 
worst  eifects  are  those  which  it  produces  on  the 
trachea  and  bronchi  ;  for  though  the  pressure  be 
slight,  it  often  suffices,  in  consequence  of  the  great 
irritabilitj'  of  these  parts,  to  produce  considerable 
dyspnoja.  It  must  not  be  imagined,  however,  that 
'  dilatation  is  an  unimportant  ail'ection  ;  for,  when 
complicated  with  hypertrophy  of  the  heart,  it  is 
one  of  the  most  formidable  diseases  of  the  organs 
of  the  circulation.  {^eQ  Hope,  u\  Cyclop,  of  Pract, 
Med.  art.  Aorta.) 

The  onlj'  unequivocal  general  sign  of  an  aneurism 
of  the  thoracic  aorta,  is  a  tumor  presenting  itself 
externally,  and  attended  with  an  expansive  heaving 
pulsation  synchronous  with  the  action  of  the  heart. 
Many  of  the  other  general  signs  are  acknowledged 
to  be  like  those  of  organic  disease  of  the  heart ;  viz. 
palpitation,  dyspncea,  cough,  tendency  to  syncope, 
terrific  dreams,  starting  from  sleep,  haaraoptysis, 
livid  complexion,  cetebral  or  hepatic  congestions, 
serous  infiltration,  &c.  The  identity  of  the  general 
signs  arises,  as  Dr.  Hope  explains,  from  an  identity 
of  cause  ;  namely,  an  obstacle  to  the  circulation, 
which  depends  cither  upon  the  aneurism  alone,  or 
conjointly  upon  it  and  a  disease  of  the  heart,  to 
which  sooner  or  later  the  aneurism  almost  in- 
variably gives  birth.  When,  however,  the  general 
signs  coincide  with  those  learned  by  auscultation, 
they  lose  their  ambiguit}'.  (See  Hope,  in  Cyclop, 
of  Pract.  Med.  art.  Aorta.) 

In  aneurism  of  the  aorta  forming  a  defined 
tumor,  violent  and  irregular  tlirobbings  frequently 
occur  between  the  fourth  and  fifth  true  ribs  of  the 
left  side  ;  the  same  irregularity  of  the  pulse  prevails 
;is  often  proceeds  from  organic  affections  of  the  heart ; 
sometimes  a  dissimilarity  of  the  pulses  in  the  two 
wrists,  an  effect  depending  upon  obstruction,  or 
obliteration  of  the  arteria  innominata  or  left  subcla- 
vian ;  tlie  respiration  is  exceedingly  obstructed ;  the 
voice  altered  ;  and  in  a  more  advanced  period  of  the 
malady,  the  patient  is  at  times  almost  sufibcated,  or 
actually  perishes  from  thiscause.  Thepressure  of  the 
internal  swelling  on  the  trachea,  bronchi,  and  lungs, 
is  sufficient  to  account  for  this  difficulty  of  breathing. 
When  the  trachea,  or  primary  bronchial  divisions, 
are  compressed  by  an  aneurismal  tumor,  a  harsh, 
wheezing,  or  sibiloiis  sound  characterises  respira- 
tion ;  and  when  the  heart  is  simultaneously  dis- 
eased, dyspnoea  sometimes  occurs  in  most  severe 
paroxysms,  threatening  suffocation.  (See  Hojie, 
op.  cit.)  In  many  instances,  the  irritation  and 
compression  produced  by  the  tumor  occasion 
atrophy  of  the  greater  part  of  the  lungs,  and  ab- 
scesses and  induration  throughout  the  portion  which 
remains.  The  function  of  deglutition  suflers  inter- 
ruption, in  consequence  of  the  pressure  made  on 
the  oesophagus,  which  may  even  be  in  a  state  of  ul- 
ceration. Thus,  in  one  example,  "  the  cavity  of  the 
windpipe  was  nearly  obliterated  from  the  pressure 
of  the  aneurism  ;  and  the  extrcniitios  of  four  of  its 
cartilages  lay  in  the  fnsophagus,  having  entered 
that  canal  through  an  ulcer  in  its  coats."  {Trans, 
for  the  Improvcmcul  of  A  fed.  and  Chir.  Knowlcdye, 
vol.  iii.  p.  fia.)  After  what  has  been  stated,  it 
cannot  be  surprising,  that  ere  the  disease  manifests 
itself  externally,  affection  of  the  lungs,  or  strictures 
of  the  oesophagus,  should  often  be  suspected. 
{Hodysou,  p.  91  ;  Porter,  \n  Duhl.  .Jnurn.  of  Med. 
Science,  vol.  iv.  p.  207.)    On  the  Bupposition  of  a 
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stricture  in  the  cesophagus,  probangs  have  frc- 
quentlj'  been  used. 

Tiie  greater  weakness  of  one  radial  pulse  than 
the  other,  or  its  total  extinction,  may  proceed  from 
a  variety  of  causes,  independent  of  aneurism  of  the 
aorta,  as  contraction  of  the  origin  of  either  of  the 
subclavian  arteries  from  calcareous,  cartilaginous, 
steatomatous,  or  other  depositions ;  obstructions  in 
the  course  of  the  artery  produced  by  tumors, 
wounds,  or  subclavian  aneurism,  or  from  an  ir- 
regular subdivision  of  the  radial  or  brachial  arterj-. 
(See  Hope,  in  Cyclop,  of  Fracl.  Med.  art.  Aorta.) 

An  aneurism  of  the  arteria  innominata,  not  dis- 
covered till  after  the  patient  had  died  of  suffocation, 
gave  rise  to  great  difficulty  of  drawing  air  into  the 
chest,  without  any  other  symptom  calculated  to 
throw  light  on  the  nature  of  the  disease.  The 
aneuiismal  swelling  was  situated  behind  the  first 
bone  of  the  sternum,  and  pressed  upon  the  trachea. 
The  front  of  this  tube  was  pushed  in  by  the  tumor, 
so  as  to  present  a  convex  prominence  on  the  inner 
surface,  which,  however,  diminished  its  area  in  a 
very  slight  degree.  Mr.  Lawrence  adduces  this 
fact  to  prove  that  spasm  of  the  air-cells  may  be 
the  cause  of  great  distress  in  breathing.  "The 
termination  of  this  case  (says  he)  is  °the  more 
remarkable,  inasmuch  as  in  another  patient  an 
aneurism  rising  out  of  the  arch  of  the  aorta,  and 
pressing  on  the  corresponding  part  of  the  trachea, 
so  as  to  produce  ulceration  of  the  internal  mem- 
brane, under  which  there  was  a  slight  appearance 
of  coagulated  blood,  caused  no  affection  of  the 
breath  at  all.  The  person  died  of  a  different  com- 
plamt,  and  the  discovery  of  the  aneurismal  tumor 
which  was  very  small,  and  filled  with  firm  lami- 
nated coagula,  was  quite  accidental."  (Med  Chir 
Trans,  vol.  vi.  p.  227.)  Thus,  we  find  in  thoracic 
aneurisms,  at  least  previously  to  their  attainment 
of  a  certain  size  that  no  regularity  prevails  even 
w  th  regard  to  difficulty  of  breathing,  the  symptom, 
which,  aprwri,  one  might  suppose  would  invari- 
ably be  present. 

One  of  the  least  equivocal  signs  of  an  aneurism 
of  the  thoracic  aorta,  is  a  pulsation  felt  under  the 
sternum,  or  ribs,  at  the  upper  part  of  the  chest 
iJut  a  positive  opinion  is  not  to  be  formed  from 
this  symptom  alone,  which  has  been  known  to  be 
occasioned  by  some  other  kind  of  tumor  behind  the 
sternum,  by  adhesion  of  the  pericardium  to  the 
lieart,  by  fluid  in  the  cavity  of  this  membrane, 
and  by  hypertrophy  of  the  heart.  {BaiUio's  Mor- 
bid Anat. ;  and  Hope,  in  Cyclop,  of  Pract.  Med 
tivt.  Aorta.)  _  Then  another  symptom  of  aneurism 
ot  the  thoracic  aorta,  is  pulsation  above  the  sternum 
or  clavicles.  B.t  this  may  also  proceed  from 
enlarged  glands  in  the  course  of  the  subclavian 
artery,  and  rece.vnig  its  pulsation;  by  variv  of 
the  jugular  vein  at  its  junction  with  the  subclavian 

Mr^;].ud'^ So"  iT""™'"-  ,^  eentlenian  uu'd"; 
/vii.  M.UII,  ot  Southampton,   atelv  conmili,.,!  ,„„ 

for  a  considerable  throbLg  felt  a£rt    '  'toL  n 
"'Hi  clavicles,  and  which  had  been  susnert.,  n 
l^te  on  the  left  sule  a  subclavian 
■adial  pulse  in  the  left  arm  was  rather  weaker  than 

the  nglit.  But  the  carotids  also  puis  d  it 
mmstu.  force  a  good  way  up  the  necic ;  and  ev  ^ 
tt le  exertmn  brought  on  powerful  beating  of  the 
cut.  In  a  consultation  with  Sir  Astlov  Cooper 
these  circumstances  led  us  to  set  down  the  casi  a 
one  of  d.latatmn  of  the  groat  arteries  at  the  source 
ot  the  circulation,  with  an  imperfect  state  of  the 
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valves,  and  some  degree  of  hypertroplij'.  A  pul- 
sation above  the  sternum  may  be  occasioned  by 
carotid  aneurism,  which  is  liable  to  be  confounded 
with  aneurism  of  the  aorta,  or  of  the  subclavian 
arterj'.  Dr.  Hope  informs  us,  that  in  April,  1826, 
he  saw  in  Guy's  Hospital  a  case  which  led  to 
much  deliberation  respecting  the  propriety  of 
taking  up  the  carotid  above  a  pulsation  tumor, 
supposed  to  be  an  aneurism  of  that  artery.  The 
plan,  however,  was  judiciously  abandoned,  for  the 
disease  proved  to  be  a  dilatation  of  the  aorta  and 
innominata.  \{See  Hope,  in  Cyclop,  of  Tract.  Med. 
art.  Aoria.') 

Few  diseases,  according  to  Laennec,  are  so  in- 
sidious as  aneurism  of  the  thoracic  aorta.  He 
affirms,  "  that  it  cannot  be  known  with  certainty 
till  it  shows  itself  externally.    It  can  hardly  be 
suspected,  even  when  it  compresses  sonie  important 
organ,  and  greatly  deranges  its  functions.  When 
it  produces  neither  of  these  effects,  the  first  indi- 
cation of  its  existence  is  often  the  death  of  the 
individual,  as  instantaneously  as  if  by  a  pistol- 
bullet."    One  case,  recorded  by  Mr.  Pattison, 
confirms  the  same  fact,  for  the  patient  had  only 
symptoms  leading  to  a  suspicion  of  rheumatism  in 
the  neck,  and  died  suddenly  of  apolexy.  {Burns, 
On  ilie  Head  and  Neck,  ed.  hy  Pattison.)  Laennec 
has  known  persons  cut  off  in  this  manner,  who 
were  believed  to  be  in  the  most  perfect  health. 
He  admits,  that  percussion  will  sometimes  enable 
us  to  detect  a  tumor  of  large  size,  existing  within 
the  mediastinum,  or  even  in  the  back  ;  but  not  to 
discriminate  the  nature  of  the  swelling.    His  ex- 
perience had  not  been  sufficient  to  let  him  pro- 
nounce how  far  the  difficulty  of  diagnosis  was 
likely  to  be  removed  by  the  stethoscope.  Dr.  Hope 
has  met  with  six  or  seven  instances  in  which  large 
aneurisms  had  existed  without  awakening  even  a 
suspicion  of  them.    One,  in  particular,  eluded  the 
penetration  of  a  distinguished  foreign  auscultator, 
thou-^h  he  explored  the  lungs  with  emment  suc- 
cess. {Hope,  in  Cyclop,  of  Pract.  Med.  art.  Aorta.) 
Aneurisms  of  the  abdominal  aorta,  Laennec  ad- 
mits, may  be  recognised  with  the  utmost  facility  by 
means  of  the  stethoscope.    In  this  case  \ye  are 
sensible  of  tremendous  pulsations,  which  pamiuliy 
affect  the  ear,  and  the  intensity  of  which  is  not  at 
all  recognised  by  the  hand,  even  when  sufficiently 
perceptible  to  the  touch.  As  high  up  as  the  celiac 
artery,  the  contractions  of  the  auricles  arc  not 
in  the  least  distinguishable.    The  sound  of  the 
pulsations  is  clear  and  loud.  {Laennec,  On  Diseases 
of  the  Chest,  p.  678,  &c.)  . 

Laennec  believed  that  thoracic  aneurism  might 
sometimes  be  recognised  by  its  simple  or  rather  s!»(//c 
pulsation,  which  is  much  stronger  than  the  double 
pulsation  of  the  heart ;  but  that,  in  most  instances, 
this  criterion  would  fail,  in  consequence  of  the 
sound  of  the  heart  and  that  of  the  aneurism  being 
confounded  together.  But  as  the  auricular  sound 
is  not  audible  over  the  abdomen,  Laennec  had  no 
difficulty  in  recognising  ventral  aneurism  by  the 
simple  pulsation.  The  following  arc  some  of  the 
criteria,  specified  by  Dr.  Hope,  for  distinguishing 
the  pulsation  of  thoracic  aneurisms  from  the  beat- 
ing of  the  heart ;  and,  in  some  important  points, 
his  observations  have  received  confirmation  from 
the  experience  of  Dr.  Greene.  (See  Researches 
on  the  Symptoms,  <5'f.  ofAnenrisms  of  the  Thoracic 
Aorta,  DubL.Joimi.  of  Medicine,  xo].  yn.  p.  -Xn.) 
1.  The  first  aneurismal  sound,  comcidiiig  with  the 


pulse,  is  invariably  louder  than  the  healthy  ven- 
tricular  sound,  <md  generally  than  the  most  con- 
siderable bellows-murmurs  of  the  ventricles.  2. 
On  exploring  the  aneurismal  sound  from  its  source 
towards  the  region  of  the  heart  it  is  found  to 
decrease  progressively,  until  it    either  becomes 
totally  inaudible,  or  is  lost  in  the  predominance  of 
the  ventricular  sound.    If  the  sound  emanated  from 
the  heart  alone,  instead  of  decreasing,  it  would 
increase  on  approximating  the  praecordial  region. 
3.  The  second  sound  actually  does  sustain  this 
progressive  augmentation  on  advancing  towards 
the  heart.    4.  The  aneurismal  pulsation  is  a  deep 
hoarse  tone,  of  short  duration,  with  an  abrupt  com- 
mencement and  termination.    It  is  compared  to 
that  of  the  rasping  of  a  sounding-board  heard  from 
a  distance.     But  the  sound  occasioned  by  val- 
vular disease  of  the  heart  has  more  analogy  to 
the  bellows-murmur,  being  somewhat  soft  and 
prolonged,  with  a  gradual  swell  and  fall.    6.  In 
simple  dilatation  of  the  thoracic  aorta,  the /remwse- 
ment  cataire,  or  purring  tremor,  is  more  consider- 
able than  in  sacculated  aneurism,  particularly  if 
the  former  be  accompanied  with  much  asperity  of 
the  internal  membrane.    It  is  also  very  correctly 
noticed  by  Dr.  Hope,  that  the  sound  of  aneurisms 
is,  in  most  instances,  audible  on  the  back  ;  and 
when  the  tumor  occupies  the  descending  aorta,  it 
is  often  louder  behind  than  on  the  breast ;  and 
if  it  is  of  the  abrupt  rasping  kind,  it  amounts  almost 
to  positive  evidence.     Pulsation,  he  observes, 
attends  every  species  of  enlargement  of  the  aorta. 
In  dilatation,  it  exists  only  above  the  sternal  ends 
of  the  clavicles,  and  always  on  both  sides  of  the 
neck  simultaneously  ;  though,  when  the  enlarge- 
ment is  confined  to  the  ascending  aorta,  it  is 
stronger  on  the  right  than  on  the  left  side.  When 
dilatation  is  in  the  form  of  a  pouch,  and  of  great 
magnitude,  it  may  occasion  pulsation  under  the  ster- 
num.    Carotid  and  subclavian  aneurisms  produce 
impulse,  sound,  and  tremor,  on  the  affected  side 
only  ;  and  by  this  circumstance  they  may  easily  be 
discriminated  from  aortic  enlargements.    In  sac- 
culated aneurisms  in  the  upper  part  of  the  chest, 
pulsation  exists  both  above  and  below  the  clavicles; 
but  Dr.  Hope  has  generally  found  it  stronger 
below.     (Hope,  in  Cyclop,  of  Pract.  Med.  art. 
Aorta.)    M.  Bertin  also  believed,  as  Dr.  Hope 
does,  that  Laennec  underrated  the  power  of  the 
stethoscope  to  detect  aneurism  of  ■  the  thoracic 
aorta.  {Mai.  du  Coeur,  p.  143.)   Still,  it  is  a  fact, 
that  even  with  the  assistance  of  this  instrument, 
thoracic  aneurism  sometimes  cannot  be  detected, 
and  produces  symptoms  leading  to  a  suspicion  of 
other  affections,  to  which  the  treatment  is  directed 
accordingly.    (See  Porter,  in  Dubl  Jour,,,  vol.  iv. 
p.  206,  etc.) 

I  have  mentioned,  that  the  symptoms  of  thoracic 
aneurisms,  previously  to  the  formation  of  any  out- 
ward swelling,  often  resemble  those  of  iihthisis, 
and  the  latter  is  sometimes  actually  supposed  to  be 
the  disease  under  which  the  patient  is  Labouring. 
But  there  is  one  distinction  bet^ycen  the  cases, 
pointed  out  by  Mr.  Hodgson,  which  may  be  of 
use,  in  combination  with  other  circumstances,  m 
facilitating  the  diagnosis:  "In  phthisis,  the  expec- 
toration is  cither  puriform,  or  thick  and  clotted  ; 
but  in  aneurisms  wliich  are  not  accompanied  with 
disease  in  the  lungs,  as  far  as  I  have  obsorvxd  it 
always  consists  of  a  thin  frothy  mucus.  {On  Dis. 
of  Arteries,  <S'c.  p.  93.)    According  to  Kreysig  s 
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experience,  the  cough  comes  on  at  irregular  periods, 
is  violent,  and  attended  with  great  efforts,  the  ex- 
pectorated matter  being  forced  Tip  with  vehemence. 
He  agrees  with  Mr.  Hodgson  respecting  '.the 
general  quality  of  what  is  expectorated,  where 
thoracic  aneurisms  are  not  complicated  with 
diseased  lungs  ;  but  he  says  'that  the  matter 
coughed  up  also  frequently  consists  of  masses  of 
lymph,  blended  with  brick-red  particles  of  blood, 
which  masses,  when  thrown  into  water,  seem  as 
if  they  were  composed  of  a  ball  of  stringy  sub- 
stances.   (Germ,  transl.  of  the  latter  ivorh;  p.  137.) 

From  a  review  of  many  cases  of  aortic  aneu- 
risms, Mr.  A.  Burns  was  inclined  to  think,  that 
when  the  ascending  aorta  is  aneurisrnal,  the  breath- 
ing is  more  affected  than  when  the  arch  of  the 
vessel  is  enlarged  ;  but  that,  in  the  latter  case,  the 
impediment  to  deglutition  is  greatest.  (On  Bis.  of 
the  Heart,  ^-c.  p.  244.) 

False  aneiurisms  are  most  common  in  the  de- 
scending aorta,  and  true  ones  in  the  ascending 
portion  of  the  vessel  and  its  arch.  Laennec  never 
^met  with  any  species  of  false  aneurism  in  the  latter 
situation,  but  such  as  is  consequent  to  the  true,  or 
simple  dilatation  of  the  artery.  {On  the  Dis.  of  the 
Chest,  p.  676,  ed.  by  Forbes.) 

[The  si/mptoms  of  intra-thoracic  aneurisms  are  of 
two  kinds,  ausciiltatory  and  rational. 

The  auscultatory  signs  vary  greatly  in  distinct- 
ness, and  even  in  presence.  In  some  cases,  more 
especially  in  fusiform  aneurisms,  they  are  almost 
from  the  first  of  a  very  marked  and  obvious  cha- 
racter; in  others,  especially  in  sacculated  aneurisms, 
they  are  absent  throughout,  the  aneurism  termina- 
ting fatally  without  its  existence  having  been 
determined  by  the  stethoscope.  They  consist  of 
murmurs  of  various  kinds  and  degrees  of  intensity, 
bellows,  rasping,  or  whizzing  ;  by  the  second  sound 
of  the  heart  being  audible  over  a  greater  space 
than  normal,  and  by  the  existence  of  dullness  on 
percussion.  These  various  signs  may  often  be 
heard  more  distinctly  upon,  or  to  the  left  side  of, 
the  spine  than  at  the  anterior  part  of  the  chest  ; 
when  occurring  anteriorly  they  are  chiefly  met 
with  on  the  right  side. 

The  value  of  the  auscultatory  signs  in  the  diag- 
nosis of  aneurisms  within  the  chest,  is  not  per- 
haps so  great  as  in  many  other  thoracic  diseases 
in  the  early  stages  of  the  affection,  and  in  those 
cases  in  which  the  aneurism  continues  small  and 
sacculated  throughout,  or  is  so  deeply  seated  as  not 
to  approach  the  parietes  of  the  chest.  This  need 
not  be  a  matter  of  surprise,  when  we  reflect  on  the 
depth  at  which  the  ascending  portion  of  the  aorta 
and  the  arch  are  situated,  how  it  is  covered  in  front 
by  the  limgs  and  loose  cellular  tissue,  througli 
which  sound  is  with  difficulty  transmitted  ;  and 
how  it  is  covered  in  behind  by  the  spine  and  its 
muscles.  When,  in  addition  to  this,  it  is  borne  in 
mind  that  aneurisms  of  the  arch  often  prove  fatal 
by  bursting  into  contiguous  cavities  and  canals 
before  they  have  attained  a  greater  size  than  a 
walnut  or  a  pigeon's  egg,  and  thus  are  incapable 
pf  furnishing  a  murmur  of  any  very  marked  kind, 
it  can  easily  be  understood  that  the  value  of  auscul- 
tation is  but  small  in  many  cases  of  thoracic 
aneurisms. 

The  rational  sifjns  of  intra-thoracic  aneurism  are 
of  three  kinds  :  —  1.  Pressure  effects,  2.  Pulsa- 
tion.   3.  Tremor. 

Pressure  effects  may  be  exercised  on  any  of  the 


contiguous  structures,  and  a  glance  at  the  anatomi- 
cal relations  of  the  thoracic  aorta,  more  particularly 
the  arch,  will  enable  the  surgeon  to  judge  of  their 
complexity  and  importance.  They  will  necessarily 
vary  according  to  the  size  of  the  aneurism,  and  the 
portion  of  the  aorta  that  is  affected  by  it,  more  by 
the  latter  than  the  former  condition.  When  the 
aneurism  arises  from  the  root  of  the  aorta,  and  more 
especially  when  it  is  intra-pericardial,  it  is  usually 
of  small  size,  and  its  pressure  effects  will  be  little 
obvious.  When  the  aneurism  arises  from  the  termi- 
nation of  the  arch,  or  the  descending  aorta,  it  may 
often  attain  a  considerable  amount  of  development 
without  any  very  obvious  pressure  effects  being 
induced.  Aneurisms  that  are  situated  within  the 
concavity  of  the  arch  must  necessarily  give  rise  to 
pressure  eiFects,  by  the  compression  they  must  exer- 
cise upon  some  one  or  other  of  the  very  important 
structures  that  are  spanned  by,  and  included 
within,  the  aortic  arch.  Where  the  anterior  part 
of  the  aorta  is  affected,  the  aneurism  may  attain  a 
very  considerable  bulk,  even  coming  forward  so  as 
to  project  and  pulsate  between  the  intercostal 
spaces,  without  any  very  noticeable  pressure 
effects  being  induced.  But  when  the  posterior 
wall  of  the  artery  is  the  seat  of  the  disease, 
then  severe  symptoms  are  early  sef  up  by 
the  structures  lying  contiguous  to  the  artery 
and  along  the  spine  being  compressed.  When 
the  upper  part  of  the  aortic  arch  is  the  seat  of 
aneurism,  a  peculiar  train  of  cerebral  symptoms, 
such  as^  vertigo,  insensibility,  or  defective  vision, 
may  be  induced  by  its  interference  with  the  circula- 
tion through  the  carotids. 

The  pressure  effects  that  need  chiefly  engage 
our  attention  are  :  1.  Pain  ;  2.  Dyspnoea  ;  3 
Dysphagia  ;  and  4.  CEdema. 

1.  Pain  is  usually  one  of  the  earliest  symptoms 
of  mtra-thoracic  aneurism,  and  is  often  of  great 
value  in  a  diagnostic  point  of  view,  as  it  is  often 
more  marked  when  the  other  symptoms  are  the 
least  developed.  It  is  generally  more  severe  in 
sacculated  than  in  fusiform  aneurisms,  and  when 
the  posterior  rather  than  the  anterior  aspect  of 
the  vessel  is  the  seat  of  disease.  The  pain,  as 
has  been  pointed  out  by  Dr.  Law,  is  of  two  dis- 
tinct kinds.  The  first  form  is  lancinating,  inter- 
mitting, and  neuralgic  in  its  character,  evidently 
dependent  upon  pressure  on  the  spinal  or  sympa- 
thetic nerves.  These  pains  are  chiefly  seated  on 
the  left  side,  shoot  up  the  side  of  the  head  and 
face,  down  the  upper  arm  to  the  elbow,  along  the 
intercosto-humeral  nerve,  througli  the  chest  or 
between  the  scapuUc.  The  second  form  of  pain 
usually  occurs  at  a  later  stage  of  the  disease'  is 
continuous,  and  of  a  boring,  hot,  or  burning  cha- 
racter. It  seems  to  depend  upon  the  perforation 
of  the  tissues,  more  especially  tlic  bones,  by  the 
aneurismal  tumor,  and  chiefly  occurs  on  the  ri..ht 
side  ot  the  chest.  ° 

2.  Dyqmma  is  of  very  frequent  occurrence  in 
intra-thoracic  aneurisms  ;  i,,  all  probability  it  is 
more  uniformly  met  with  than  any  other  siuL'la 
symptom  _  It  may  arise  from  five  distinct  condi- 
tions, and  its  characters  vary  with  its  cause. 

a.  From  direct  pressure  on  the  trache.i.  In'tliesc 
cnses  the  dyspncea  is  attended  by  much  and 
constant  wheezing  cough,  often  by  whistling 
sounds  in  the  chest,  ami  by  slow  expansion  of 
that  cavity.  Tlicre  is  expectoration  usually  of 
thick,  tenacious,  or  ropy  mucus. 
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p.  From  direct  pressure  on  the  bronchus.  In 
these  cases  there  is  wlieezing  cough,  and  some 
degree  of  expectoration,  with  probably  diminished 
respiratory  murmur  in  the  side  affected,  and 
puerile  respiration  in  the  opposite  lung,  as  has  been 
pointed  out  by  Dr.  Stokes. 

y.  From  pressure  upon  the  lung.  In  these  cases 
the  respiration  is  comparatively  little  interfered 
with,  the  spongy  tissue  of  the  lung  accommodating 
itself  and  yielding  to  the  pressure  of  the  tumor. 
After  a  time  the  pulmonic  tissue  will  become  in- 
corporated with  the  wall  of  the  sac,  and  then  more 
serious  difficulty  of  breathing,  with  haemoptysis,  will 
supervene. 

5.  Dyspncea  may  be,  and  very  commonly  is, 
induced  by  the  irritation,  compression,  flatten- 
ing out,  or  stretching  of  the  left  vagus  and  re- 
current laryngeal  nerves,  by  the  pressure  of  the 
tumor.  In  these  cases  the  larynx  becomes  the 
seat  of  the  difficult  respiration,  its  muscles  being 
thrown  into  a  state  of  spasm,  so  as  to  occasion 
paroxysmal  attacks  of  intense  difficulty  of  breathing. 
The  voice  becomes  hoarse,  croupy,  or  croaking. 
The  cough  has  a  hard,  croupy,  or  metallic  sound, 
and  is  attended  by  the  expectoration  of  a  thin 
frothy  mucus.  The  laryngeal  spasm  and  stridor 
often  does  not  occur  in  ordinary  respiration,  but 
is  produced  under  exertion,  or  in  making  the  pa- 
tient respire  fidly  and  deeply.  The  laryngeal 
symptoms  are  sometimes  so  much  more  prominent 
than  any  of  the  other  signs  of  intra-thoracic  aneu- 
rism, and  so  closely  resemble  chronic,  or  even 
acute,  laryngitis  with  supervening  asphyxia,  that 
there  are  not  a  few  cases  in  which  surgeons  have 
performed  tracheotomy,  on  the  supposition  that  they 
had  to  do  with  cases  of  pure  and  uncomplicated 
laryngeal  disease,  and  in  other  instances  this  ope- 
ration has  been  performed  with  the  view  of  pro- 
longing life,  even  when  the  dependence  of  the 
hiryngeal  spasm  on  aneurism  of  the  aorta  has  been 
recognised. 

e.  Dyspncea  may  be  dependent  on  the  com- 
pression of  the  pulmonary  veins  by  the  aneu- 
rismal  tumor.  In  such  cases  as  these  there  would 
be  considerable  lividity  of  surface,  and  signs  of 
pulmonary  congestion. 

The  dyspnoea  of  aneurism  will  often  be  suffi- 
ciently intense  to  occasion  death. 

It  may  be  mistaken  for  ordinary  asthma.  But 
the  diagnosis  may  usually  be  effected  by  observing 
that  in  aneurism  the  dyspnoea  of  the  paroxysms 
often  comes  on  in  the  day  as  well  as  at  niglit ;  are 
greatly  increased  by  change  of  position,  placing  the 
patient  either  upriglit  or  recumbent,  the  tumor 
thus  shifting  its  point  of  pressure.  It  is  not,  as 
Dr.  Bellingham  has  pointed  out,  influenced  by 
atmospheric  changes,  and  is  generally  associated 
with  laryngeal  stridor.  When  such  symptoms  as 
these  are  associated  with  pain  and  dysphagia, 
they  point  very  strongly,  even  in  the  absence  of 
all  auscultatory  signs,  to  the  presence  of  an  aneu- 
rismal  tumor. 

Aneurisms  situated  within  the  concavity  of  tlic 
aortic  arch  are  those  that,  either  directly  by  their 
pressure  on  the  air  tube  or  the  pulmonary  veins,  or 
indirectly  by  the  influence  tliey  exercise  on  the 
recurrent  laryngeal  nerve,  are  cliiefly  associated 
with  dyspnaia. 

3.  Diji'phafjia  is  a  symptom  of  siifHcicntly  fre- 
quent occurrence  in  aortic  aneurism,  Dr.  Circen 
having  determined  its  existence  in  nine  out  of 
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twelve  cases.    It  seldom  occurs,  however,  in  tlic 

earlier  stages  of  the  disease,  or  when  the  aneurism 
is  small,  and  hence  is  of  much  less  diagnostic  value 
than  dyspncea.  When,  however,  it  is  associated 
with  that  symptom,  the  combination  becomes  im- 
portant, as  the  co-existence  of  the  the  two  condi- 
tions clearly  points  to  the  compression  of  the 
oesoph.agus  and  the  air  tubes  by  a  tumor,  which 
other  diagnostic  signs  may  prove  to  be  aneurismal. 

It  is  of  importance  to  bear  in  mind,  that  in  some 
aneurisms,  especially  of  the  descending  thoracic 
aorta,  dysphagia  may  be  one  of  the  most  nuirked 
signs.  In  such  cases  as  these,  stricture  of  the 
oesophagus  has  erroneously  been  supposed  to  exist, 
and  the  patient  has  even  been  treated  by  the  in- 
troduction of  bougies  on  this  supposition  ;  an  error 
of  practice  that  has  terminated  fatally  by  the 
perforation  of  the  aneurismal  sac,  when  projecting 
against  the  ossophagus,  by  the  point  of  the  instru- 
ment. 

The  difficulty  of  deglutition  in  cases  of  compres- 
sion of  the  oesophagus  by  aortic  aneurism  is  always 
invariably  referred  to  the  epi-sternal  notch.  The 
dysphagia  is  commonly  associated  with  pain,  or 
the  sensation  of  a  tight  cord  drawn  around  the 
body. 

4.  CEdema,  with  more  or  less  lividity  of  the 
upper  extremities,  and  head  and  neck,  occasionally, 
but  rarely,  occurs.  1 1  is  generally  more  marked  on 
the  left  side,  and  arises  from  the  compression  of 
the  superior  cava  or  the  innominate  veins,  by 
aneurisms  springing  from  the  fore  or  upper  part  of 
the  arcii. 

Pulsation  and  tumor  in  intra-thoracic  aneurisms, 
so  far  as  they  are  observable  externally,  are  always 
absent  in  the  earlier  stages  of  the  disease,  and  very 
frecjuently  continue  so  throughout  the  progress  of 
the  affection.  Indeed,  in  aneurisms  springing  from 
the  intra-pericardial  aorta,  or  the  concavity  of  the 
arch,  death  usually  takes  place,  either  by  rupture 
into  one  of  the  serous  cavities,  or  the  air  tube,  or 
by  the  exhaustion  induced  by  dyspnoea  long  before 
the  aneurism  has  attained  a  sufficient  size  to  be 
cognisable  externally.  There  are,  however,  three 
portions  of  the  thoracic  aorta  which,  when  affected 
by  aneurism,  yield  external  evidence,  by  the  ex- 
istence of  pulsation  or  tumor,  of  the  true  nature  of 
the  disease.  These  are— 1.  The  anterior  aspect  of 
the  ascending  aorta  ;  2.  The  sunnnit  of  the  .arch  ; 
and  3.  The  posterior  aspect  of  the  descending  aorta. 

When  the  aneurism  is  situated  in  the  anterior 
aspect  of  the  ascending  aorta  and  conmiencement 
of  the  arch,  pulsation  may  be  detected  by  pressure 
between  the  intercostal  spaces  on  the  right  side  of 
the  sternum,  and  a  thrill,  as  well  as  distinct  im- 
pulse, may  often  be  felt  over  that  side  of  the  chest, 
before  any  external  tumor  becomes  visible,  thus 
simulating  the  beat  of  the  heart  in  addition,  and 
opposite  to  the  seat  of  the  true  cardiac  impulse. 
As  the  anemism  increases  in  magnitude,  an  exter- 
nal tumor  appears  by  tiie  wall  of  the  chest  be- 
coming absorbed  and  perforated  opposite  the  point 
of  greatest  impulse.  . 

When  an  aneurism  springs  from  the  summit  ol 
the  arch,  a  pulsating  tumor  appears  at  the  root  of 
the  neck,  behind,  or  even  above  the  margin  of  the 
sternum, most  commonly  towards  the  riglit  side;  and 
it  occasionally  rises  so  high  out  of  the  tliorax,  and 
is  so  distinctly  felt  in  the  neck,  as  to  run  the  risk 
of  being  confounded  with  aneurism  of  the  brachio- 
cephalic or  carotid  arteries  ;  an  error  that  may  be 
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avoided  by  the  impossibility  of  tracing  with  the 
finger  the  lower  boundary  of  the  tumor,  and  the 
evidence  of  dullness  on  percussion,  probably  of  im 
pulse,  or  of  auscultatory  evidence  of  aneurism  bo 
low  the  level  of  the  upper  margin  of  the  sternum 
or  clavicle. 

When  an  aneurism  springs  from  the  posterior 
wall  of  the  descending  aorta,  a  pulsating  tumor  may 
gradually  develop  itself  to  one  side  of  the  spine, 
or  under  the  scapula,  commonly  on  the  left  side, 
which  may  attain  an  excessive  development  fully 
as  large  as  the  head.] 

The  way  in  which  aneurisms  of  the  thoracic 
aorta  prove  fatal,  is  subject  to  considerable  varietj-. 
These  swellings  do  not  always  destroy  the  patient 
by  hemorrhage  :  in  numerous  instances,  the  func- 
tions of  the  lungs,  bronchi,  heart,  and  oasophagus 
are  so  deranged  by  compression,  that  death  is  in- 
duced, and  not  a  drop  of  blood  is  found  internally 
effused.     Frequently  (to  use  the  description  of 
Mr.  John  Bell)  before  the  awful  and  fatal  hemor- 
rhage has  had  time  to  occur,  the  patient  perishes 
of  sufferings  too  great  for  nature  to  bear.  The 
aneurismal  tumor  so  fills  the  chest,  oppresses 
tiie  lungs,  compresses  the  trachea,  and  curbs  the 
course  of  the  descending  blood,  that  the  system, 
with  a  poor  circulation  of  ill-oxydated  blood  is 
quite  exhausted.    And  thus,  though  the  patient 
is  saved  from  the  most  terrible  scene  of  all,  he 
EulFers  great  miseries  ;  he  experiences  in  his  chest 
severe  pains,  which  he  compares  with  the  stabbing 
of  knives  ;  terrible  palpitations  ;  an  awful  sense  of 
sinking  within  him;  a  sound  within  his  breast,  as 
if  of  the  rushing  of  waters  ;  a  continual  sense  of 
his  condition  ;  sudden  startiugs  during  the  night  ; 
fearful  dreams  and  dangers  of  suffocation ;  until 
with  sleepless  nights,  miserable  thoughts  by  day, 
and  the  gradual  decline  of  an  ill-supported  system, 
he  grows  weak,  dropsical,  and  expires.  {See  Ana- 
iomyofthe  Human  Body,hij  John  Bell,  vol.  ii. 
edit.  iii.  p.  23-1,  235.)     Cruveilhier  relates  the 
particulars  of  one  very  interesting  case  of  aortic 
aneurism,  where  two  swellings  existed,  one  of  which 
had  pressed  so  strongly  on  the  pneumo-gastric 
nerve,  as  entirely  to  have  disorganised  a  portion  of 
it.    The  patient  suffered  frequent  syncopes,  and 
died  from  general  derangement  of  the  pulmonic  and 
gastric  functions,  and  not  from  the  rupture  of  the 
aneurism,  which,  however,  if  the  patient  had  lived 
a  little  while  longer,  would  have  burst  into  the 
trachea,  the  mucous  membrane  of  which  was  ul- 
cerated in  more  places  than  one.  (See  Cniveilldci; 
Anat.  Pathol.)  In  this  example  the  left  subclavian 
vem  had  been  rendered  impervious  by  the  pressure 
of  the  swelling. 

Mr.  A.  Burns  saw  two  examples,  in  which  the 
patients  died  instantaneously,  though  their  aneu- 
rismal tumors  were  very  small,  and  had  not  burst. 
Both  these  patients  were  in  the  early  stage  of  preg- 
nancy.   {On  Diseases  of  the  Heart,  p.  230.) 

The  situations  in  wliich  aneurisms  of  the  cur- 
vature of  the  aorta  burst,  are  different  in  different 
cases.  Sometimes  the  swelling  bursts  into  tlie 
cavity  of  the  chest,  or  that  of  the  pericardium, 
and  the  patient  drops  suddenly  down.  The  left 
cavity  of  the  pleura  is  by  far  the  most  frequent 
iituation  in  which  thoracic  aneurisms  of  the  aorta 
burst.  {Lacnnc;  On  Dis.  of  the  Chest,  p.  G77  ) 
fhey  also  frequently  burst  into  the  posterior  modi- 
istinum.  Tliey  rarely,  open  into  the  cavity  of  the 
■ight  pleura.    When  the  coats  of  the  aorta  give 
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way  within  the  pericardium,  where  they  only 
receive  a  slight  external  membranous  covering, 
this  is  apt  to  be  also  ruptured  at  the  same  time,  so 
as  to  bring  on  copious  effusion  of  blood,  which 
oppresses  the  action  of  the  heart,  and  produces 
immediate  death.  In  other  examples,  the  blood  is 
effused  into  the  trachea,  or  bronchi  ;  and  the 
patient,  after  violent  coughing  and  ejections  of 
blood  from  the  mouth,  expires.  Sometimes,  after 
the  tumor  has  become  closely  adherent  to  the 
lungs,  it  bursts  into  the  air-cells,  through  which 
the  blood  is  widely  diffused.  An  example  of  this 
termination  of  the  disease  was  observed  by  Laen- 
nec  ;  who  also  saw  another  case,  in  which,  if  the 
patient  had  lived  a  little  longer,  the  same  occur- 
rence in  all  probability  would  have  happened. 
Ehrhardt  is  not  aware  that  this  mode  of  rupture 
has  been  noticed  by  other  writers.  {De  Aneuiys- 
mate  Aorta!,  p.  21,  4to.  Lips.  1820.) 

Amongst  the' most  remarkable  local  effects  of 
aneurisms  of  the  aorta,  are  those  on  the  vertebral 
column.  They  often  destroy  it  to  a  very  great 
depth.  This  is  entirely  the  work  of  interstitial 
absorption,  there  never  being  any  mark  of  suppu- 
ration. On  the  side  next  the  vertebra;,  the  sac  is 
completely  destroyed,  and  the  circulating  blood  is 
bounded  by  the  naked  bone.  In  certain  cases, 
the  swelling  beats  its  way  through  the  ribs  ;  even 
the  spinal  marrow  maybe  injured,  and  the  patient 
suffers  a  species  of  death  somewhat  less  violent 
and  sudden.  In  one  case  of  an  enormous  aneurism 
ot  the  abdominal  aorta,  reported  in  No.  259  of  the 
Lancet,  the  left  leg  and  thigh  were  much  wasted, 
and  quite  paralytic.  This  seemed  to  arise,  however 
from  the  pressure  on  the  nerves  of  the  lower  extre- 
mity and  not  from  injury  of  the  medulla  spinalis 

The  preparation  No.  623  in  the  Museum  of  the 
University  College  is  an  aneurism  of  the  aorta 
which  made  its  way  through  the  ribs,  destroying 
part  of  them  and  the  lateral  portion  of  the  spine,  so 

tself  below  the  scapula,  and  burst  into  the  trachea 
by  an  ulcerated  opening  near  its  bifurcation.  I,, 
the  Huntenan  Collection  is  a  large  aneurism  of  the 
commencement  of  the  descending  aorta  which 
caused  the  absorption  of  parts  of  several  of  the  ribs 
and  of  the  bodies  of  the  fourth  and  fifth  dorsal 
vertebra;,  the  aneurism  forcing  its  way  there  into 
the  spinal  canal.  (See  Guthrie,  On  Dis  of  Arf 
p.  96.)  ■ 

The  effect  of  aneurism  in  producing  absorption 
of  the  oiscous  texture,  while  the  intervertebral 
substance  remains  little  or  not  at  all  injured  ia 
noticed  in  the  previous  part  of  this  article  ' 

But  although  aneurisms  in  the  chest  do  some- 
times  protrude  at  the  back,  a  circumstance  th^t 
depends  on  tin;  particular  situation  of  the  disea  e 
Pdktan,  Chmquc  Chir.  t.  i.  Obs.  7   TZ  ) 
they  more  commonly  rise  towards  the  uppe;  pari 
of  the  breast,  where  a  throbbing  tumo^  occurs 
which  has  caused  an  absorption  of  t  e  oppos 
parts  of  the  ribs  and  sternum  and 
cUslocated  the  clavicle.     Coi-w'sant:;";  "in! 
stance  in  which  an  aneurism  of  the  aorta  h"d 
dislocated  the  sternal  extremity  of  the  clavi  'e 
and  Duvcrney  makes  mention  of  a  case  in  wl  h' 
besides  the  displacement  and  injury  of  the  cl.S' 
he  sternum  and  scapula  were  partially  destro  S 
I  attended  a  case  with  Dr.  Pinckard,  where  a. 
aortic  aiieurisn,  had  produced  considerable  dis- 
placement  of  the  scapula.    Guattani  speaks  ofTn 
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aneurism,  of  which  a  portion  as  large  as  a  pigeon's 
egg  projected  above  the  bone.  {Lauih,  p.  168.) 
And  Morgagni  has  described  a  case  where  the 
upper  bone  of  the  sternum,  the  sternal  ends  of  the 
clavicles,  and  the  adjoining  ribs  were  destroyed 
by  the  pressure  of  a  large  aneurism  of  the  front  of 
the  curvature  of  the  aorta,  and  the  disease  presented 
itself  externall}',  somewhat  in  the  form  of  a  boil. 
{Episl.  26,  art."  9.) 

The  swelling  towards  the  close  pulsates  in  an 
alarming  way.  The  blood  is  only  retained  by  a 
thin  covering  of  livid  skin,  which  is  daily  becommg 
thinner  and  thinner.  At  length,  a  point  of  the 
tumor  puts  on  a  more  conical,  thin,  and  inflamed 
appearance  than  the  rest ;  a  slough  is  formed,  and 
on  this  becoming  loose  the  patient  is  sometnnes  m- 
stantaneously  carried  off  by  a  sudden  gush  of  blood. 

MM.  Payen  and  Zeink  met  with  an  instance  of 
the  rupture  of  an  aneurism  of  the  aorta  into^  the 
pulmonary  artery.  {Bulletin  de  la  FacuUe  de 
Med.  1819,  No.  3.)  And  Dr.  Hope  informs  us, 
that  Professor  Monro,  tertius,  showed  him  a  pre- 
paration of  an  aneurismal  pouch,  springing  from 
the  aorta,  directly  against  the  pulmonary  artery  ; 
so  that,  if  the  patient's  life  had  been  prolonged, 
the  aneurism  would  probably  have  burst  into  the 
latter  vessel.  {Hope,  in  Ci/clop.  of  Prad.  Med. 
art.  Aorta.)  In  the  Hunterian  Collection  at  the 
Royal  College  of  Surgeons  in  London  is  a  prepar- 
ation, No.  366,  exhibiting  a  sacculated  aneurism 
of  the  ascending  part  of  the  aorta,  and  a  commu- 
nication formed  between  the  nipple-like  portion 
of  the  tumor  and  the  pulmonary  artery  by  ulcer- 
ation, immediately  above  and  between  two  of  the 
sigmoid  valves.    {Guthrie,  On  Dis.  of  Art.  p.  60.) 

Some  additional  examples  of  this  nature  are  de- 
tailed by  other  writers.  (See  Bulletin  de  la  Fuculte. 
de  Medccine,  No.  3,  in  which  there  are  two  cases ; 
Site,  in  Journ.  de  Mtd.  contiime,  t.  xxiv.  p.  124 ; 
and  Bulletin  de  la  FacuUe,  4'c.  t.  xvii.  p.  16.) 

Aneurisms  of  the  arch  of  the  aorta  are  stated  to 
have  adhered  to,  and  burst  into,  the  right  auricle 
of  the  heart,  and  thus  to  have  produced  mstant 
death.  (See  Med.  Chir.  Journ.  vol.  vi.  p.  617  ; 
Bulletin  de  la  Socieie  de  Medecine  a  Pans,  1810, 

No.  3,  p.  38.)  .  .  .  . 

A  case  in  which  an  aortic  ■aneurism  projected 
into  the  ventricles  of  the  heart,  is  described  in  a 
modern  publication.    (See  DiMin  Journ.  of  Med. 

Science,  No.  27.)  .        ,  , 

The  cases  recorded,  in  which  aneurisms  of  the 
thoracic  aorta  have  burst  into  the  cesophagiis,  are 
beginning  to  be  more  numerous  than  formerly. 
Bonetus  and  Morgngni  relate  no  examples  ot  _ it ; 
nor  are  there  any  in  the  comprehensive  treatises 
of  Scarpa  and  Hodgson.    Corvisart  speaks  of  an 
instance  which  had  been  seen  bj'  Dupuytren,  of 
which,  however,  no  description  is  given.    Yet  the 
possibility  of  the  occurrence  is  not  a  matter  of 
speculation  or  doubt.    A  case  of  tiiis  description 
is  noticed  by  Matani  {De  Aneurism.  Prcecordiorum 
Morbis,-^.  120);  another  is  alluded  to  by  Elirhardt 
as  being  related  by  Copeland  {Comment,  de  Ancu- 
rismaleAorlce,^.  22  ;  Ccrutti,  Catal,  Prop. Pathol.)  ; 
an  instance  is  described  by  IJcrtin  (see  Bullolin  de 
la  Faculte  de  Med.  1810,  p.  M)  ;  and  a  very  in- 
teresting one,  attended  with  disease  of  the  spinal 
cord  and  paralysis,  is  given  by  Dr.  MoHson.  (See 
Edin.  Med.  Chir.  Trans,  vol.  m.  p.  17.  .) 

I  have  recorded  one  example  myself  (see  Med. 


_   _  This  was  remarkable  for 

the  length  of  time  which  the  patient  lived  after  the 
first  rupture  of  it,  and  on  account  of  the  diminution 
of  the  external  swelling  and  of  the  displacement 
of  the  scapula. 

Sauvages  is  one  of  the  writers  who  have  adduced 
proofs  of  this  mode  of  rupture :  Cadavere  apetio, 
inveni  ventricidum  septem  vel  oclo  libris  sanguinis 
distetisum,  aortam  ad  hraehii  magnitudinem  per 
spatium  septem  vel  oeto  pollicum  dilaiatam,  et  oriji- 
cium  denarii  magnitudine  aortm  et  cesopliago  con- 
tiimo  commune,  quod  iamcn  quinque  crista:  camem, 
veliiti  valvulce,  ex  amhitu  orificii  oriundw  et  circum- 
posilcB  2^otueru7ii  ohturare.     Per  hoc  orificitim, 
sanguis  ex  aorta  ftuacerat  in  cesophagum.  {Nov. 
Method,  t.  ii.  p.  298.)    A  similar  case  was  pub- 
lished by  Brichetau.    (See  Bulletin  de  PAthenee 
de  Med.  de  Paris,  Dec.  1816.)    Laennec  met 
with  three  examples  of  death  from  this  cause. 
(On  Dis.  of  the  Chest,  p.  677,  cd.  ly  Forbes.) 
The  same  distinguished  professor  met  with  an 
aneurism  of  the  descending  aorta,  where  the  tumor 
had  made  such  pressure  on  the  thoracic  duct,  that 
this  tube  was  partly  destroyed,  and  all  the  hnn- 
phatic  vessels  were  found  uncommonly  turgid. 
{Journ.  de  M6d.  par  Conisarl,  t.  ii.  p.  15.) 
With  the  exception,  perhaps,  of  one  instance  given 
on  the  authority  of  Lancisi  {Lauthii  Collect,  p.  38), 
no  other  example  of  this  description  is  upon  record. 

An  instance  is  reported  by  Corvisart,  in  which 
the  pressure  of  an  aneurism  of  the  ascending  aorta 
had  nearly  obliterated  the  termination  of  the  lower 
vena  cava,  and  a  fatal  attack  of  apoplexy  was  the 


consequence.  {Mai.  du  Cceur,  p.  342.)  Other 
examples  of  this  are  reported  by  Corvisart,  Ber- 
lin, and  Dr.  Hope. 

Aneurisms  of  the  arch  of  the  aorta  may  occa- 
sion a  tumor,  so  much  like  that  of  a  subclavian 
aneurism,  as  to  be  in  danger  of  being  mistaken  for 
the  latter  disease.  An  example  of  this  kind  is  re- 
lated by  Mr.  Allan  Burns:  "A  case,"  says  he, 
"  on  which  several  of  the  most  distinguished  prac- 
titioners of  Edinburgh,  and  almost  every  surgeon 
in  Glasgow,  were  consulted.  The  nature  of  the 
disease  appeared  to  be  so  decided,  and  its  situa- 
tion in  the  subclavian  artery  so  clear,  that,  on  that 
subject,  there  was  no  difference  of  opinion.  Some 
were,  however,  of  opinion  that  an  operation  might 
be  performed,  while  others  were  fully  convinced 
that  the  case  was  hopeless.  For  myself,  I  must 
confess  that  I  was  firmly  persuaded,  that,  m  the 
early  sta^e  of  the  disease,  an  operation  might  have 
been  beneficial,"  &c.  {Surgical  Anatomy  of  the 
Bead  and  Neck,  p.  30.)  After  death,  the  vessel 
which  was  supposed  to  have  been  most  materially 
affected,  was  found  perfectly  healthj'.    (P.  39.) 

After  detailing  all  the  particulars  of  this  interest- 
in"  case,  Mr.  A.  Burns  observes,  that  it  corro- 
borates Sir  Astley  Cooper's  remark,  that  aneurism 
of  the  aorta  may  assume  the  appearance  of  being 
seated  in  one  of  the  arteries  of  the  neck  ;  an  infer- 
ence drawn  from  the  examination  of  a  casB 
which  came  under  his  own  observation,  and  of 
which  he  had  thegoodness  to  transmit  a  short  h  - 
torv  to  me,  along  with  a  sketch  illustrati  ve  of  tho 
lositJon  of  the' tumor  ly-^/'^^^ 
Hsm  was  attached  to  the  right  side  of  the  ao.t  c 
arch,  and  involved  apart  of  the  nrteria  — 
nata  ;  in  Sir  A.  Cooper's,  the  tumor  arose  f  on  e 
left  Bide  of  the  arch,  from  between  '1"^;°°  '''^ 
loft  subclavian  and  carotid  arteries.    It  foimed  tt 
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Florence  flask-like  cyst,  the  bulbous  end  of  which  vertebral  substance 
projected  at  the  root  of  the  neck  from  behind  the 
Bternuni,  and  so  nearly  resembled  aneurism  of  the 
root  of  the  carotid  artery,  that  the  practitioner  who 
consulted  Sir  A.  Cooper  actually  mistook  the  dis- 
ease for  carotid  aneurism."  (Alhm  Burns,  op. 
cit.  p.  41.) 

The  preceding  statement  has  received  full  con- 
firmation from  the  observations  of  an  intelligent 
writer.  "  I  have  seen  (says  Mr.  Hodgson)  seve- 
ral cases  of  aneurism  arising  from  the  superior  part 
of  the  arch  of  the  aorta,  which  protruded  above 
the  sternum  and  clavicles  ;  and,  in  one  instance, 
the  space  between  the  tumor  and  the  sternum  was 
so  considerable,  that  it  was  proposed  to  tie  the 
carotid  artery  for  an  aneurism,  which  dissection 
proved  to  arise  from  the  origin  of  the  nrteria  inno- 
minata,  and  from  the  arch  of  the  aorta."  {On  tU 
Bis.  of  Aviaries  and  Veins,  p.  90.) 

As  I  have  already  noticed,  aneurisms  of  the 
•■  aorta  are  most  frequent  at  its  curvature ;  but  they 
.  are  also  met  with  on  the  other  portion  of  this  ves- 
sel in  the  thorax,  and  likewise  on  that  part  of  it 
which  is  below  the  diaphragm.     In  subjects  pre- 
■  disposed  to  aneurisms,  such  swellings  are  fre- 
quently seen  affecting  various  parts  of  the  aorta 
at  the  same  time. 

When  the  disease  occurs  in  the  abdominal  aorta, 
a  preternatural  pulsation  generally  becomes  percep 
tible  at  some  particular  point.  The  pressure  of  the 
tumor  disturbs  the  functions  of  the  viscera.  The 
functional  derangements,  however,  produced  by 
aneurisms  of  the  abdominal  aorta,  are  generally 
much  Jess  urgent  than  those  arising  from  aneurism 
in  the  thorax.    The  abdominal  viscera  bear  com- 
pression without  evil  consequences  much  better 
than  the  thoracic  ones  ;  and  the  tumor,  instead  of 
being  pent  up  in  a  rigid  bony  case  like  the  chest, 
are  not  prevented  from  expanding  freely,  in  almost 
every  direction,  because  the  intestines  and  the  ab- 
dominal parietes  readily  yield  in  the  requisite 
degree.     As  Dr.  Hope  observes,  here  the  pres- 
sure of  the  tumor  on  any  particular  organ  is  in 
a  great  measure  obviated' by  the  want  of  counter- 
pressure.     "  Ventral  aneurism,  however,  some- 
times deranges  the  respiration  by  preventing  the 
due  descent  of  the  diaphragm  ;  an  effect  whicii 
may  proceed  either  from  the  magnitude  alone  of 
the  tumor,  or  what  is  much  more  common,  from 
Its  being  seated  near  or  in  the  substance  of 
the  muscle,  and  impeding  its  motions.  Ventral 
aneurism  is  also  occasionally  characterised  by 
involuntary  evacuations  of  the  urine  and  f.cccs, 
by  remarkable  alterniitions  of  constipation  and 
diarrhtca,  and  by  deep-seated  excruciating  pains, 
resembling  those  of  lumbar  abscess.    These  symp- 
toms arise  from  compression  of  the  nerves,  particu- 
larly the  Iiypogastric  plexus  around  the  aorta." 
(See  Ifop,:,  in  Cydop.  of  I'ract.  Med.  art.  Aorta.) 

In  the  Museum  of  the  University  College  are 
several  valuable  preparations,  illustrative  of  aneu- 
rism of  the  abdominal  aorta.  No.  CI, 'J  is  an 
aneurism  of  this  vessel,  implicating  the  mesenteric 
and  renal  arteries.  No.  f;21  is  an  aneurism  of 
the  aorta  at  its  bifurcation.  No  regular  sac. 
Tumor  extends  down  over  the  forepart  of  the  sa- 
crum. Vena  cava  obliterated  at  the  point  wiiero 
it  receives  the  two  iliac  veins.  No.  (;22  is  an 
aortic  aneurism,  consisting  of  two  large  sacs  at  the 
sides  of  the  lumbar  vertebra;„tlio  texture  of  whose 
bodies  18  moro  or  less  destroyed,  while  the  inter- 
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is  entire.  During  life,  the 
disease  was  not  suspected.  The  patient  suffered 
excruciating  pain  in  the  lower  part  of  the  belly. 
A  few  days  before  death  a  large  tumor  presented 
itself  on  the  left  side  of  the  abdomen,  with  symp- 
toms of  internal  hemorrhage.  In  the  post-morlem 
examination  blood  was  found  between  the  abdo- 
minal muscles  and  the  peritoneum,  and  the  viscera 
were  covered  with  coagula.  The  tumor  had 
burst  in  two  places  on  the  right  side.  The  shape 
of  the  kidneys  was  altered  by  the  pressiu-e  of  the 
tumor,  which  adhered  to  the  spleen  and  pancreas. 
No.  625  is  an  aneurism  of  the  aorta,  where  it 
passes  between  the  crura  of  the  diaphragm,  and 
projects  into  both  sides  of  the  chest;  while  a 
portion  of  it,  on  the  right  side,  descends  into  the 
abdomen.  The  bodies  of  the  vertebrse  partly  ab- 
sorbed. Death  fl-om  effusion  of  blood  into  the  chest. 

Valsalva's  Treatment. 

Aneurisms  within  the  thorax  and  abdomen, 
being  entirely  out  of  the  reach  of  operative  sur- 
gery, have  been  too  commonly  abandoned  as  un- 
avoidably fatal,  and  when  any  thing  has  been  done 
in  such  cases,  it  has  generally  been  only  with  a 
view  to  palliation.    Moderating  the  force  of  the 
circulation  by  bleedings  and  low  diet,  avoiding 
every  thing  that  has  the  least  tendency  to  heat  the 
body,  or  quicken  the  motion  of  the  blood,  keeping 
the  bowels  well  open  with  laxative  medicines,  and 
lessening  pain  with  opiates,  have  been  the  means 
usually  employed.    Of  late  years,  also,  digitalis, 
which  has  a  peculiar  power  of  diminishing  the  ac- 
tion of  the  sanguiferous  system  and  impetus  of  the 
blood,  has  been  commonly  prescribed.    In  Ger- 
man)-,  tlie  superacetate  of  lead  has  been  used 
for  many  years  for  the  same  purpose  ;  and  Du- 
puytren,  Laennec,  and  Bertin  have  employed  it 
frequently  with  advantage  in  France.  The  dose,  at 
first,  should  be  half  a  grain,  combined  with  the  same 
quantity  of  opium,  and  given  thrice  a  day.  The 
dose  IS  gradually  increased  to  a  grain  three  or  four 
times  a  day.    Dr.  Hope  informs  us,  that  he  has 
always  found  any  gastric  irritation  from  it  removed 
by  a  dose  or  two  of  castor  oil,  promptly  adminis- 
tered, and  mucilaginous  diluents.    (See  Cyclon 
ofPracl.  Med.  art.  Aorta.) 

That  the  diminution  of  the  force  of  the  circula- 
tion will  prevent  the  increase  of  an  aneurism, 
Mr.  Hodgson  considers  illustrated  by  the  following 
cu-cumstance:  If  two  sacs  exist  in  the  course  of 
the  same  nrtcry,  the  obstruction  which  is  caused  by 
the  passage  of  blood  into  the  upper,  serves  to  re- 
move the  force  of  circulation  from  the  lower  which 
becomes  stationary,  or  its  cavity  is  obliterated  with 
coagulum.  ( 0,i  Diseases  of  A  rteries,  ^\-c.  p.  1  ■!  <)  ) 
Mr.  Crosse  refers  to  a  recent  case,  in  which  apop- 
l.tea  aneurism  was  cured  by  another  aneurismal 
swelling  taking  place  in  the  thigh.  The  Latter  wis 
afterwards  cured  by  an  ope.Uion.  (See  vj 
Med.  ^arff.  rnuis.  vol.  v.) 

It  was  the  opinion  of  the  celebrated  Vnlsalvn 

"light  do  more  than  merely  retard  the  death  of 
nueunsnial  patients.  It  was  his  belief  that  the 
method  nnglit  entirely  cure  such  aneurisms  as  had 
not  already  made  too  much  progress;  and  he  put 
It  nito  practice  with  such  rigour  and  perseverance 
hat  t he  treatment  became  considered  as  iiarticu- 
larly  Ins  own.  The  plan  alluded  to  is  not  de- 
scribed in  his  writings,  but  was  publislicd  in  the 
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first  volume  of  the  Commentaries  of  the  Academy 
of  Bologna,  by  Albertini,  one  of  liis  fellow-stu- 
dents ;  and  several  persons,  who  had  learned  this 
method  of  Valsalva,  afterwards  imparted  it  to 
others.  Thus,  as  Morgagni  was  passing  through 
Bologna,  in  1728,  Stancazi  is  said  to  have  in- 
formed him  of  Valsalva's  practice.  (See  Kreysig, 
Ueber  die  HerzkrmiMeiten,  b.  ii.  p.  720.) 

After  taking  away  a  good  deal  of  blood  by 
venesection,  Valsalva  used  next  to  diminish  the 
quantity  of  food  graduall}^  till  the  patient  at 
length  was  allowed  only  half  a  pint  of  soup  in  the 
morning  and  a  quarter  of  a  pint  in  the  evening, 
and  a  very  small  quantity  of  water,  medicated 
with  mucilage  of  quinces  or  with  the  lapis  osteo- 
colla.  When  the  patient  had  been  so  reduced  as 
to  be  incapable  of  getting  out  of  his  bed,  Valsalva 
used  to  give  him  more  nourishment,  till  this  ex- 
treme debility  was  removed.  Valsalva  was  sure 
that  some  aneurisms  thus  treated  had  got  well, 
because  every  symptom  disappeared  ;  and  his  con- 
viction was  verified  by  an  opportunity  which  he 
had  of  dissecting  the  body  of  a  person  that  had 
been  cured  of  this  disease,  and  afterwards  died  of 
another  affection  ;  for  the  artery  which  had  been 
dilated  was  found  contracted  and  in  some  degree 
callous. 

Morgagni  states  that  this  method  of  treating 
aneurisms  is  somewhat  like  the  plan  which  Ber- 
nard Gengha  tried  with  success,  as  well  as  Lancisi ; 
and  he  refers  us  to  the  24th  chapter  of  the  2nd  vol. 
of  the  Anatomy  of  the  one,  and  to  lib.  ii.  cap.  4  of 
the  Treatise  on  the  Heart  and  Aneurisms  of  the 
other.  But  Sabatier  tells  us  that,  in  consequence 
of  this  instruction,  he  examined  both  these  works, 
without'  finding  anything  on  the  subject.  How- 
ever this  may  be,  we  are  infomed  by  the  latter, 
that  he  noticed  the  good  eft'ects  of  the  practice  in 
an  officer,  who  had  an  alarming  aneurism  in  front 
of  the  humeral  extremity  of  the  clavicle,  in  conse- 
quence of  a  sword-wound  in  the  axilla.  The  pa- 
tient, after  having  been  bled  several  times,  was 
confined  to  his  bed,  and  kept  to  an  extremely  low 
diet.  He  was  allowed  as  drink  only  a  very  acid 
kind  of  lemonade.  He  took  pills  containing  alum, 
and  the  swelling  was  covered  with  a  bag  full  of 
powder  of  oak  bark,  which  was  every  now  and  then 
well  wet  with  port  wine.  By  perseverance  in  this 
treatment,  the  swelling  was  reduced  to  a  smallish 
hard  tubercle,  having  no  pulsation,  and  a  perfect 
cure  ensued.  (See  Sabatier,  Medecine  Operatoire, 
torn.  iii.  p.  170—172.)  . 

Guerin  recommended  the  application  of  ice- 
water,  or  pounded  ice,  to  aneurismal  swellings ;  a 
plan  which  he  represents  as  being  often  of  itself 
sufficient  to  effect  a  cure.  This  topical  employment 
of  cold  applications  may  be  rationally  and  conve- 
niently adopted  in  conjunction  with  Valsalva's 
practice. 

The  most  interesting  facts  in  proof  of  the  efficacy 
of  this  mode  of  treatment  were  published  some 
years  ago  by  Pelletaii.     The  following  extract 


from  a  well-written  critique  on  Pelletan's  Cli- 
nique  Chirurgicalc,"  will  serve  to  convey  to  the 
reader  some  idea  of  the  importiint  information  con- 
tained in  the  memoir  on  internal  aneurisms:  — 
"The  intent  in  the  treatment  is  to  reduce  the  pa- 
tient gradually  to  as  extreme  a  degree  of  weakness 
as  is  possible  without  immediately  endangering 
life.  It  is  done  by  absolute  rest,  a  rigorous  diet, 
and"  bleeding  :  to  these  moans,  M.  Pelletan  adds 
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the  external  application  of  ice,  or  cold  and  astrin- 
gent washes,  &c.  He  has  here  detailed  many 
cases,  from  his  own  practice,  of  partial  or  com- 
plete success,  which  cannot  be  too  generally  known, 
as  they  may  be  the  means  of  creating  in  some,  and 
of  confirming  in  others,  a  good  opinion  of  the  only 
method  of  treatment  which  has  been  found  at  all 
efficacious  in  a  dreadful,  and  not  an  unfrequent, 
organic  disease. 

"  Of  the  cases  here  recorded,  some  appear  to 
have  been  cured  ;  in  others,  the  treatment  had 
marked  good  effects.    In  extreme  cases,  at  best,  it 
afforded  but  partial  and  temporary  relief.    In  one 
case,  that  of  a  robust  man,  an  aneurism  at  the  root  of 
the  aorta,  with  a  pulsating  tumor  of  the  size  of  an 
egg,  projecting  between  the  ribs  (the  edges  of  which 
wel-e  already  partly  absorbed),  was  reduced,  so  as 
to  recede  within  the  ribs  in  the  course  of  eight 
days.   At  the  end  of  this  time,  the  patient  refused 
to  submit  any  longer.    The  tumor  did  not  appear 
again  for  nearly  a  year,  although  he  returned  to 
very  drunken  and  irregular  habits.    He  died  in 
about  two  years  and  a  half,  with  the  tumor  again 
appearing,  and  much  increased  in  volume.  The 
aneurismal  sac  communicated  with  the  aorta,  by  a 
smooth  and  round  opening  opposite  to  one  of  the 
sigmoid  valves.    There  can  be  no  doubt  of  tlie 
efhcacy  of  the  treatment  in  this  case ;  and  it  is 
highly  probable,  that  his  health  and  his  life  might 
have  been  long  preserved  but  for  his  own  indis- 
cretion.   In  a  case  somewhat  similar,  but  not  so 
far  advanced,  the  patient  appears  to  have  been 
cured.    There  was  a  swelling  on  the  right  side  of 
the  breast,  about  six  inches  in  circumference,  with 
a  very  strong  beating.    The  pulsation  was  accom- 
panied with  a  pain,  which  stretched  towards  the 
scapula  and  the  occiput.      It  was  evident  that 
the  disease  was  an  aneurism  of  the  arch  of  the 
aorta.    The  patient  was  a  crier,  of  a  strong  frame, 
who  was  accustomed  to  drink  freely.    In  the  four 
first  days,  he  was  bled  eight  times,  drawing  three 
basins,  '  palettes,'  in  the  morning,  and  two  m  the 
evening.    On  the  fifth,  the  pains  and  the  beating 
were  much  lessened,  but  the  pulse  was  still  full. 
He  was  again  bled  once.    The  pulse  was  in  a  fa- 
vourable state  as  to  strength  till  the  seventh  day, 
when  it  again  rose,  and  the  man  was  twice  bled. 

"Durino-  this  time,  the  man  was  kept  to  a  most 
rigorous  diet.  A  cold  poultice  of  linseed  and 
vinegar  was  placed  on  the  tumor,  and  renewed 
when  it  became  warm.  At  the  end  of  eight  days, 
the  good  effects  of  this  plan  were  very  evident ; 
the  pain  and  the  pulsation  were  gone.  The  pa- 
tient, though  weak,  was  in  health,  and  tranquil. 
He  was  now  allo\Tcd  more  food  by  degrees.  At 
the  end  of  four  weeks  from  the  commencement  ot 
the  treatment  he  left  the  Htitel  Dieu  well.  Ho 
afterwards  led  a  sober  life,  and  became  fritter, 
without  any  vestige  of  disease,  except  a  slight  and 
deep  pulsation  at  the  part  in  which  the  aorta  may 
always  be  felt  beating  in  its  natural  state.  He  died 
two  or  three  years  afterwards  of  another  complaint. 
His  death  was  not  known,  and  the  body  was  not  ex- 
amined." (QicLondon  Mcd.Rcvicw,  vol.  v.  p.  1-^.; 

Pelletan  also  cured  by  similar  treatment  a  large 
axillary  aneurism,  which  was  deemed  beyond  the 
reach  of  operativ'e  surgery.  On  the  tliirteenth 
day,  the  U""'  ^vas  reduced  to  a  degree  of 
wiikn-ss  which  alarmed  "-'7  o^''-.^^^" 
From  that  time,  all  pulsation  m  the  tumor 
ceased.    The  contents  were  gradually  absorbed  ; 


and  the  patient  returned  to  his  former  laborious 
life  with  his  arm  as  strong  as  ever.    The  pulse 
,    ut  the  wrist  was  lost  in  consequence  of  tiie  ob- 
literation of  the  axillary  ai-terv,  and  the  limb  only 
receiving  blood  through' the  branches  of  the  sub- 
t    clavian  artery.  "     y  «  beaucoup  d'exemples  d'anctir 
rismes  yueris  spoiUanhnent  et  suns  le  secours  dc 
\    Vart  (says  Pelletan)  ;  mais  on  ne  peict  leur  com- 
parer le  cas  que  nous  venons  de  decrire :  VHat  ex- 
irtme  de  la  maladie,  Venergie  dcs  moyens  employes, 
et  I'effet  immeduite  et  siiccessif  qui  en  est  rh'idte, 
prourent  assez  que  le  succes  a  etc  du  tout  cntier  a 
l\trt."    {Clinique  Chir.  torn.  i.  p.  80.) 

In  this  work  we  find  not  less  than  three  cases 
in  which  aneurism  of  the  aorta  is  stated  to  have 
been  effectually  cured.  One  instance  was  greatly 
relieved  ;  but  the  disease  returned  the  next  year 
in  consequence  of  the  patient's  intemperate  mode 
of  life.  In  another  example,  an  aneurism  at  the 
origin  of  the  aorta  was  cured  ;  but  the  disease 
recurred  in  another  part  of  that  vessel  further 
from  the  heart.  Even  such  cases  as  proved  incur- 
able, to  the  number  of  fourteen,  all  received  various 
degrees  of  palliation  from  the  treatment  adopted. 

In  Mr.  Hodgson's  work  on  Diseases  of  the 
Arteries,  p.  146,  147,  several  other  instances  are 
adduced,  in  which  the  utility  and  efficacy  of  a 
debilitating  plan  of  treatment  are  illustrated.  In 
the  same  publication,  its  I  have  previously  ex- 
plained, are  various  interesting  facts,  which  tend 
to  prove,  that  when  aneurism  of  the  aorta  is 
lessened  or  cured,  this  great  vessel  itself  may 
remain  pervious.  The  progress  of  the  disease  is 
stopped  by  the  blood  coagulating  in  the  sac,  and 
closing  the  communication  between  the  cavity  of 
the  aneurism  and  that  of  the  artery. 

The  diet  should  consist  principally  of  fluids, 
and  it  should  be  gradually  reduced.  Pelletan 
sometimes  allowed  only  two  basins  of  broth  in 
twenty-four  liours,  and  lemonade  as  a  common 
drink.  Valsalva,  by  degrees,  increased  the  food  to 
half  a  pound  of  pudding  in  the  morning,  and  a 
quarter  of  a  pound  in  the  evening,  with  a  limited 
quantity  of  water.  By  gradual  reduction,  the  solid 
food  may  be  brought  down  to  four  ounces,  and 
fluids  to  eight.  Both  the  body  and  mind  should 
be  kept  in  the  most  perfect  quietude  ;  and  if  the 
plan  is  to  be  strictly  enforced,  the  recumbent  po- 
sition must  be  constantly  maintained.  The  fre- 
quent administration  of  purgatives,  which  weaken 
the  action  of  the  heart,  is  another  part  of  this 
system  of  treatment. 

It  must  be  confessed,  in  regard  to  Valsalva's 
mode  of  treatment,  that  some  experienced  men 
10  not  place  confidence  in  it.     Boyer  declares 
himself  against  it,  as  not  being  really  efficacious  ; 
ind  he  states,  that  some  time  ago,  it  was  tried 
:wice  in  the  Hotel  Dieu  of  Paris.    The  first  trial 
tvas  made  on  a  patient  with  an  axillary  aneurism 
^/liich  could  not  be  operated  upon  on  account  of 
ts  situation;  the  second  on  n  woman,  who  had 
m  aneurism  of  the  abdominal  aorta,     In  both 
lases  the  tumor  was  large,  and  its  parictes  rc- 
liiced  to  the  cellular  coat  and   the  suiroundiu!/ 
ellular  substance.    In  these  two  aneurisms,  the 
irogress  of  the  swelling  was  rapid,  and  its  rup- 
lu-o  happened  precisely  at  the  moment  wlion  the 
[•oatment  had  been  puslied  to  the  utmost,  and 
here  ought  to  have  been  the  greatest  hope. 
IraUe  dcs  Mahidies  Chir.  t.  ii.  p.  ]2i.) 
■  Sir  Astley  Cooper  declares,  that  lie  has  seen 
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but  little  benefit  result  irora  tills  treatment  of  the 
disease.  According  to  his  experience,  only  two 
measures  are  useful  ;  viz.  venesection  when  the 
pulse  is  hard  and  full ;  and  the  administration  of 
the  carbonate  of  soda  in  considerable  doses, 
which,  with  entire  rest,  seem  to  prevent  the  in- 
crease of  the  swelling.  But,  he  adds,  that  the 
soda  is  at  length  tmavoidably  given  up,  on  ac- 
count of  its  producing  petechiaj.  Sir  Astley  be- 
lieves, that  the  irritability  and  quickened  pulse 
produced  by  antiphlogistic  treatment,  often  do  as 
much  injury  as  the  natural  force  of  the  circulation. 
{Lectures,  ^c.  vol.  ii.  p.  48.) 

Small  occasional  bleedings  are  safer  than  larwe 
ones.  In  an  aneurism  of  the  aorta,  especialty 
when  combined  with  organic  disease  of  the  heart, 
bleeding  should  never  be  carried  to  syncope,  as,  in 
such  cases,  this  is  apt  to  be  alarmingly  protracted, 
and  sometimes  to  terminate  fatally.  {Sir  Astley 
Cooper,  Dr.  Hope,  &c.)  The  blood  should, 
therefore,  be  drawn  slowly,  and  in  the  recumbent 
posture.  Nor  should  venesection  be  performed 
during  a  paroxysm  of  palpitation,  as  the  ex- 
haustion consequent  on  it,  superadded  to  that  oc- 
casioned by  the  loss  of  blood,  might  depress  the 
patient  beyond  the  possibility  of  restoration.  (See 
Hope,  in  Cyclop,  of  Fract.  Med.  art.  Aorla.) 

M.  Roux  expresses  hia  entire  disbelief  in  the 
possibility  of  an  aneurism  of  the  aorta  beino-  ever 
completely  cured  by  Valsalva's  mode  of  "treat- 
ment, because  he  imagines  that  such  change  could 
not  happen  without  the  tube  of  that  great  vessel 
becoming  impervious,  and  of  the  lower  parts  of 
the  body  then  perishing  from  stoppage  of  the  cir- 
culation.   But  he  bears  witness  to  the  utility  of 
such  treatment,  and  recites  a  case  which  he  at 
tended  himself,  where  an  aneurism  made  a  con- 
siderable projection  on  the  left  side  of  the  sternum 
where  the  cartilages  of  the  third  and  fourth  ribs 
were  raised,  the  throbbings  very  forcible,  and  the 
sense  of  sufl^'ocation  such  that  the  patient  was 
obliged  to  keep  himself  constantly  quiet ;  vet  savs 
M.  Roux,  though  the  disease  now  exists,  it  fonus 
no  prominence  on  the  chest;  the  pulsations  can 
only  be  obscurely  felt  between  the  ribs  ;  the  res 
pu'ation  IS  but  slightly  oppressed  ;  and  the  patient 
IS  capable  of  attending  to  his  business.  (Nou 
^n^Ete,n.  de  Med.  Oper.  t.  i.  p.  510,  8vo.  Paris, 
Jiilf  J    It  any  one  doubt  the  possibility  of  re- 
tarding the  progress  of  an  aortic  aneurism  bv 
Weeding,  I  would  refer  him  to  a  case  which  was 
laid  by  me  before  the  profession  not  long  aco 
The  aneurism  burst  by  a  small  ulcerated  opening 
into  the  ccsophagus  ;  and  after  the  loss  of  a  vist 
quantity  of  blood,  not  only  did  the  hemorrhatro 
cease  lor  a  considerable  time,  but  the  external 
swelling  subsided,  and  the  base  of  the  scant  " 
which  had  been  pushed  forwards  and  bacl  va  d^ 

?//  ■  "''r'T  P"«'''""  again.  (Sec 

Med.  Clnr.  Trans,  vol.  xvi.  p.  ■i2i).)  ^ 

[Aneurisms  occur  in  connection  with  two  distinct 

rdsSirf:^'^'''"'-'^"'-'^^'^-'- 

<cni,c  condition,  and  thus  to  lessen  the  d  h  t^t't 'o  ; 
of  and  the  pressure  upon  the  ttrteries.    Th is  , 
b«  o(  ectec   by  re.st  in  bed,  the  avoidance  of  1 
s tunul,,a,H  the  gradual  diminution  in  the  quanti 
"  annual  (ood  that  is  given,  with  the  ocksional 
administration  of  a  purge,  and  perhaps  the  em- 
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ployiTicnt  of  small  Ijleeilings  from  time  to  time. 
Tlie  diet  recommended  by  Dr.  Bellingham,  con- 
sisting of  two  ounces  of  bread  and  butter  for  break- 
fast; two  ounces  of  bread  and  the  same  quantity  of 
meat,  for  dinner;  and  two  ounces  of  bread  forsupper, 
with  a  little  milk  and  water,  is  perhaps  the  best 
on  which  patients  of  this  class  can  be  placed. 

2.  When  aneurism  occurs  in  feeble,  cachectic,  or 
anffimic  individuals,  the  object  is  to  improve  the 
plasticity  of  the  blood,  at  the  same  time  that  the 
irritability  of  the  heart  is  lessened.  This  is  usually 
best  effected  by  putting  them  on  a  dry  diet,  by  the 
administration  of  opiates,  and  of  iron.  In  all  cases 
bodily  exertion  and  mental  excitement  must  be 
carefully  avoided.] 

Intracranial  Aneurism. 

[Aneurisms  within  the  cranium  may  arise  from 
any  of  the  arteries  that  are  met  with  in  this  situa- 
tion, though  some  are  much  more  liable  than  others 
to  the  occurrence  of  this  disease.  Wherever  situ- 
ated, however,  they  are  of  rare  occurrence. 

Of  twenty-seven  cases  of  this  disease,  I  find 

1 0  affecting  the  basilar  artery. 


5         ,,         anterior  cerebral. 
3         „         one  internal  carotid. 

1  „         at  junction  of  internal  carotid 

and  posterior  communicating. 

2  „         anterior  communicating. 

1  „         posterior  cerebral. 

2  „         both  internal  carotids. 
1  posterior  communicating. 
1         „         artery  of  the  corpus  callosum. 
1         „         branch  of  the  meningeal  arterj'. 

The  greater  frequency  of  this  disease  in  the 
basilar  artery  may  probably  be  dependent  on  its 
larger  size,  and  the  consequently  greater  impetus  of 
the  blood  to  it. 

Intracranial  aneurisms  are  almost  always  formed 
by  the  uniform  dilatation  of  the  whole  of  the 
calibre  of  the  artery  ;  the  false  or  sacculated  variety 
b«ng  rarely  if  ever  met  with.  I  am  not  acquainted 
with  any  mention  of  this.  The  coats  of  the  ar- 
teries in  this  situation  being  very  thin  and  un- 
provided with  any  external  cellular  sheaths  that 
would  support  the  impetus  of  the  blood,  rupture  of 
the  vessel  would  rather  occur  than  partial  dilata- 
tion if  one  portion  only  of  the  circumference  were 
diseased.  Occasionally,  though  more  rarely,  the  di- 
latation is  fusiform  ;  of  this  a  preparation  in  Uni- 
versity College  Museum,  is  a  good  illustration. 
When  it  does  occur,  it  is  probably  confined  to  the 
basilar  artery. 

The  disease  would  appear  to  be  of  slow  growth, 
and  the  sac  becomes  filled  with  lamellated  coagula, 
sometimes  so  completely  as  to  occlude  the  orifice 
of  the  artery  from  which  it  springs. 

The  size  the  disease  in  this  situation  attains 
before  death  results,  is  sometimes  considerable; 
thus,  in  a  case  that  occurred  some  years  ago  at 
the  University  College  Hospital  of  aneurism  of  tlio 
basilar  artery,  the  tumor  was  nearly  as  large  as 
a  walinit ;  in  another  case  it  somewhat  exceeded 
this  size.  Mr.  Smith,  in  the  Dnblin  Jouni.  vol.  xxv. 
mentions  a  case  of  miiltilocular  aneurism  of  the  left 
posterior  cerebral  artery  as  largo  as  a  small  apple, 
and  Serrcs  one  as  largo  as  a  hen's  egg.  On  the 
other  liand,  it  occasionally  proves  fiital  by  rupture, 
before  having  reached  beyond  a  very  small  size, 
not  larger  than  a  pea  or  nut. 

It  is  seldom  that  more  than  one  of  the  arteries 
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of  the  brain  suffers  aneurismal  dilatation.  In  the 
Museum  of  the  College  of  Surgeons,  however,  are 
the  preparations  (Nos.  1687  and  1688)  of  an 
aneurismal  dilatation  of  both  internal  carotid  ar- 
teries resembling  "  two  bulbs  about  five-eighths  of 
an  inch  in  diameter,  filling  up  the  hollow  on  each 
side  of  the  sella  turcica,  which  were  evidently  dila- 
tations of  the  carotid  arteries,  and  from  their  being 
filled  with  ]amina3  of  coagulated  blood  there  could 
be  no  doubt  of  their  being  aneurisms.  Of  these 
aneurisms,  the  one  on  the  left  side  was  largest. 
That  on  the  right  side  communicated  with  the 
cavity  of  the  artery,  which  was  not  the  case  with 
the  other." 

A  case  occurred  in  University  College  Hospital 
some  years  ago,  under  the  care  of  Dr.  Thomson,  in 
which  a  somewhat  similar  condition  existed.  A 
man,  forty-nine  years  of  age,  had  fallen  on  his 
head  some  months  before  admission  into  the  Hos- 
pital ;  since  then  he  had  been  garrulous,  and 
very  irritable,  becoming  readily  intoxicated.  He 
suddenly  became  insensible  and  convulsed,  with 
vomiting  and  laborious  breathing ;  be  could  close 
both  eyes,  but  the  right  pupil  was  dilated  ;  the  left 
side  was  paralysed.    He  was  treated  for  apoplexy, 
got  slightly  better,  but  died  in  ten  days  from  the 
first  attack.    On  examination,  an  aneurism  a  little 
larger  than  a  hazel  nut  was  found  on  the  trunk  of  the 
right  carotid,  where  it  gives  off  the  middle  cerebral 
artery,  and  another  small  one  on  the  curve  of  that 
artery.    There  was  a  globular  aneurism  on  the 
same  artery  on  the  opposite  side.    The  basilar 
artery  was  thickened,  white,  and  opaque,  as  was 
also  the  other  larger  arteries  of  the  brain.  There 
was  softening  of  both  anterior  cerebral  lobes,  espe- 
cially the  right  one. 

The  arteries  of  the  brain  are  very  commonly 
healthy  in  these  cases;  out  of  four  instances  of 
intracranial  anemism  that  have  fallen  under  my 
observation,  the  other  vessels  of  the  brain  have 
been  healthy  in  three  cases,  and  atheromatous  in 
but  one.  In  one  case  I  have  seen  aneurism  within 
the  cranium  associated  with  aneurism  elsewhere, 
— in  the  thoracic  aorta. 

The  causes  of  intracranial  aneurism  are  very 
obscure.    It  may  be  supposed  that  the  compara- 
tively small  diameter  of  the  arteries  within  the 
cranUim  would  render  them  little  liable  to  the 
occurrence  of  spontaneous  aneurism,  were  it  not 
that  the  anatomical  characters  and  physiological, 
relation  of  these  vessels  predispose  considerably 
to  the  occurrence  of  this  affection,  there  being 
no  other  set  of  arteries  in  the  body  of  the  same 
size  as  those  within  the  cranium,  in  which  spon- 
taneous aneurism  so  frequently  occurs.    This  can 
only  bo  accounted  for  by  the  thinness  of  their 
coats,  and  the  want  of  an  external  cellular  sheath 
rendering  them  unable  to  support  the  increased 
pressure  from  within,  to  which  they  arc  occasion- 
ally subjected  in  consequence  of  the  alteration  m 
the  pressure  of  the  cerebral  circulation  at  diflorent 
periods,  the  rcs.ilt  of  some  variation  in  the  rela- 
tive quantities  of  the  different  lluuls  withni  the 
cranium,  or  of  determination  of  blood  to  the  brain. 
This  would  more  particularly  be  the  case  if  their 
natural  elasticity  had  already  been  impaired  bj 
the  occurrence  of  atheromatous  or  other  degenera- 
tion of  their  coats.  As  these  changes  arc  t '«  "•''t"'"' 
conseriucnccs  of  advance  in  age,  we  shall  lintl  tlie 
tcndencv  to  the  occurrence  of  this  disease  increase 
with  advancing  years.    Thus  of  nineteen  cases  in 
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which  the  patient's  age  is  given,  we  find  only  one 
case  which  occurred  as  early  as  fourteen.  Of  the 
remaining  eighteen  cases,  four  only  occurred  in 
persons  under  fifty  ;  of  tlie  remaining  fourteen, 
ten  were  met  with  between  fifty  and  sixty,  and 
four  in  the  next  decennial  period. 

The  immediate  exciting  cause  of  the  disease  is 
most  commonly  involved  in  obscurity,  sometimes 
it  may  be  traced  to  a  blow  on  the  head,  a  fall  or 
concussion,  or  to  excessive  drinking ;  but  more  fre- 
quently the  symptoms  manifest  themselves  sud- 
denlj',.  without  being  in  any  way  attributable  to 
such  external  influences,  and  occur  in  vigorous  and 
apparently  healthy  persons. 

The  pressure  exercised  by  an  aneurismal  sac 
situated  within  the  cranium  is  almost  exclusively 
directed  against  the  yielding  cerebral  substance, 
which  is  often  extensively  disorganised;  the  bones  of 
the  skull,  however  close  their  proximity  to  the  sac 
may  be,  frequently  escaping,  and  seldom  suffering 
much.  _Thi3_ peculiarity  in  the  effects  of  aneurism 
in  this  situation  may  be  partly  owing  to  the  very 
dense  and  compact  chara-'.er  of  the  inner  table  of  the 
skull,  but  is,  doubtless,  principally  due  to  the  very 
soft  and  yielding  nature  of  the  contents  of  the 
cranium.  Absorption  of  the  subjacent  bone,  how- 
ever, sometimes  takes  place  to  a  limited  extent : 
thus  in  one  case  the  body  of  the  sphenoid  bone 
was  indented  and  partially  absorbed. 

The  parts  compressed  will  necessarily  vary  ac- 
cording to  the  situation  of  the  tumor ;  but  those 
that  principally  suffer  are  those  seated  at  the  base 
of  the  brain,  and  forming  the  floor  of  the  lateral 
ventricles.  In  Moore's  case  one  of  the  optic  nerves 
was  flattened  by  the  pressure  of  the  substance  of 
the  anterior  lobe,  the  laminae  perforated  the  roots  of 
the  olfactory  tract,  the  anterior  part  of  the  corpus 
striatum,  and  a  considerable  quantity  of  the  neigh- 
bouring white  matter  of  the  anterior  lobe  was  re- 
moved. In  a  case  by  Dr.  Eager  (Ranking,  vol.  vi.) 
the  portio  dura  of  the  right  side  was  paralysed 
from  this  cause.  In  Mr.  Smith's  case  {Duh.Journ. 
vol.  XXV.),  the  floor  of  the  ventricle,  the  tuber 
cinereum,  and  origin  of  the  optic  nerve  suffered. 

Rupture  of  the  sac  usually  takes  place  by  a  gra- 
dual thinning  of  one  part  of  it,  which  at  last  gives 
way  by  a  rent  or  fissure,  the  blood  being  effused 
either  at  the  base  of  the  brain  into  the  arachnoid 
cavity  and  the  meshes  of  the  pia  mater,  or  into  the 
lateral  ventricles,  either  directly,  or  by  breaking 
through  an  intervening  portion  of  cerebral  substance. 

Besides  the  changes  that  take  place  in  the  cere- 
bral substance  as  the  result  of  pressure,  important 
lesions  may  be  met  with  as  the  effect  of  the  inter- 
niption  that  the  pressure  of  the  aneurism  offers  to 
the  circulation  in,  nnd  nutrition  of,  the  cerebral 
hemispheres.  Thus  in  the  case  of  aneurism  of  both 
internal  car^itids  that  has  already  been  referred  to 
as  occurring  at  University  College  Hospital,  there 
was  white  softening  of  both  the  anterior  cerebral 
loljes,  and  tins  lesion  was  most  marked  on  that 
side  that  corresponded  to  the  largest  aneurism,  nnd 
wliere  consequently  it  may  bo  supposed  the  greatest 
amount  of  obstruction  to  the  circulation  existed. 

The  symptoms  of  aneurism  within  the  cranium 
are  extremely  equivocal,  and  indeed  aneurisms  of 
largo  size  may  exist  at  the  base  of  the  brain 
without  occasioning  any  symptoms  whatever.  An 
interesting  instance  of  this  occurred  at  University 
College  Hospital  in  l!M!i.  A  m;m,  fifty-seven 
years  of  age,  died  of  pulmonnry  apoplexy  nnd 
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chronic  pneumonia  of  the  left  lung,  consequent  upon 
the  pressure  of  an  aneurism  of  the  commencement 
of  the  descending  aorta  on  the  pulmonary  veins  of 
that  side.  On  examining  the  head  after  death,  an 
aneurism  of  the  basilar  artery  as  large  as  a  hazel 
nut  was  met  with,  of  iwhich  no  suspicion  had  been 
entertained  during  life,  there  having  been  no  head 
symptoms  whatever.  The  sac  of  the  aneurism  was 
very  thin,  and  there  was  much  atheroma  in  the 
vertebrals. 

The  only  symptoms  that  are  of  constant  occur- 
rence when  this  disease  goes  on  to  a  fatal  termi- 
nation, are  those  of  hemiplegia  and  apoplexy. 
These  may  come  on  suddenly  without  any  previous 
warning,  or  may  be  preceded  by  a  train  of  phe- 
nomena indicative  of  the  existence  of  chronic  dis- 
ease within  the  cranial  cavity. 

The  most  constant  of  these  symptoms  is  pain, 
which  offers,  however,  great  variety,  in  seat,  extent 
and  character.  It  may  be  diffused  or  occupy  a 
fixed  point;  it  may  be  continuous  or  intermitting  ; 
increased  by  movement,  accompanied  by  peculiar 
sensations,  such  as  pulsation  or  of  opening  and 
shutting  of  the  top  of  the  cranium. 

The  sight  and  hearing  are  often  impaired  ;  dim- 
ness of  sight,  dilatation  of  one  or  both  pupils, 
photophobia,  diplopia,  and  loss  of  vision  have  been 
noticed  in  several  of  the  cases  recorded.  Ptosis 
may  likewise  be  met  with.  Buzzing  noises  in  the 
ears  and  deafness  are  also  not  uncommon  symptoms. 
Deafness  more  particularly  appears  to  be  of  fre- 
quent occurrence. 

The  patient  rarely  loses  the  power  of  articulation 
and  of  deglutition ;  imperfect  speech  and  dysphagia 
have  however  occurred. 

There  may  be  paralysis  of  the  side  of  the  face, 
shakmg  palsy,  or  complete  hemiplegia,  or  fits  of  an 
epileptic  nature  may  occur.  The  mental  condition 
may  undergo  changes  indicative  of  chronic  disease 
of  the  brain.  There  may  be  depression  of  spirits, 
listlessness,  or,  as  was  noticed  in  the  case  above 
related,  the  temper  may  become  irritable,  and  the 
patient  may  be  garrulous  or  silly.  Insanity  has 
been  noticed  in  one  case,  and,  as  is  usually  the  case 
in  cerebral  affections,  the  gastric  functions  are 
often  impaired. 

But  very  frequently  no  premonitory  symptoms 
of  any  kind  manifest  themselves,  the  patient  being 
suddenly  seized,  when  apparently  in  good  health, 
with  apoplexy,  which  terminates  rapidly  in  death. 

In  some  cases  the  presence  of  the  aneurism  has 
been  detected  by  a  rough  "  whizzing"  noise  being 
heard  on  the  application  of  the  stethoscope  over 
one  side  of  the  bead,  and  perhaps  bein<f  audible 
to  the  patient.  This  sign,  however,  occm's  in  but 
few  cases,  but  when  it  does  occur  is  unquesliouablv 
the  inost  pathognomonic  of  all.  I  am  not  aware 
that  It  has  been  met  with  in  any  form  of  ccrebml' 
disease  except  intracranial  aneurism. 

Thus  it  will  be  seen  by  a  rofereiico  to  this  list 
of  symptoms  that,  with  the  exception  of  the 
wlnzznig  noise,  no  special  signs  are  alVorded  bv 
aneurisms  within  the  skull  which  will  enable  us 
to  distinguish  between  the  symptoms  occasioned 
ly  their  presence,  and  those  of  other  tumors  of  the 
brain,  and  of  organic  cerebral  disease. 

The  fatal  termination  may  occur  from  one  of 
lour  causes  : — 

1.  The  tumor  may  exorcise  such  pressure  upon 
the  whole  cerebral  mass  as  to  occasion  death.  'J'his 
mode  of  termination  is  rare,  and  I  am  only  ac- 
.12  ^ 
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quainted  with  one  case  of  this  description,  which  is 
reported  by  Dr.  Ruschenbergcr  in  the  American 
Journal,  J M\.  lUG.    The  symptoms  in  this  case 
were    very   remarkable,  consisting  of  complete 
hemiplegia  of  the  left  side,  with  involuntary  antero- 
posterior vibration  of  the  head  and  body,  and 
paralysis  agitans  of  the  right  leg.  He  slept  heavily, 
with  loud  snoring;  ate  voraciously,  but  had  conside- 
rable difficulty  occasionally  in  deglutition  and  in 
articulation.    The  intellect  was  clear,  but  very 
slow.    After  death,  an  aneurism  of  the  basilar 
artery  as  large  as  a  pigeon's  egg,  and  containing 
an  irregular,  very  hard,  dry  clot  of  blood,  was  found.  | 
The  sac  had  given  way  at  one  point,  extravasation 
taking  place  into  the  substance  of  the  Pons  Varolii, 
which  was  softened,  and  of  a  black  colour. 

2.  The  most  frequent  mode  in  which  death 
takes  place  in  these  cases  is  by  the  sudden  rupture 
of  the  sac,  and  the  extravasation  of  its  contents 
into  the  cavity  of  the  arachnoid  at  the  base  of  the 
brain,  or  into  the  lateral  ventricles.    This  latter 
takes  place  either  from  the  aneurism  projecting 
into  them,  and  there  giving  way  or  rupturing 
into  these  cavities  by  breaking  down  the  inter- 
vening cerebral  substance.     When  this  mode 
of  termination  occurs  there  are  occasionally  no 
warning  or  premonitory  symptoms  of  any  im- 
pending danger  ;  the  patient  being,  apparently  in 
good  health,  struck  down  by  an  attack  of  apoplexy 
which  is  speedily  fatal.    More  frequently  a  series 
of  those  symptoms  that  have  already  been  men- 
tioned as  attending  many  cases  of  this  disease  pre- 
ceded the  fatal  event  for  a  longer  or  shorter  time, 
When  rupture  of  the  sac  and  e.xtravasation  of 
blood  takes  place,  death  is  inevitable  ;  at  least  I 
am  not  acquainted  with  any  case  in  which  the 
appearances  found  after  death  could  lead  me  to  the 
belief  that  this  condition  had  been  even  temporarily 
recovered  from. 

3.  Death  may  result  from  another  cause  than 
pressure  of  the  aneurismal  sac,  or  its  rupture  and 
the  extravasation  of  its  contents — viz.  from  soften- 
ing or  disorganisation  of  the  substance  of  the  brain 
to  a  greater  or  less  extent,  in  consequence  of  the 
obstruction  offered  to  the  passage  of  the  blood 
through  the  aneurismal  vessel.  In  the  case  of 
aneurism  of  both  carotids,  akeady  mentioned  as 
having  occurred  at  University  College  Hospital, 
this  was  the  case;  both  anterior  cerebrallobes  were 
affected  with  white  softening,  and  this  condition 
was  especially  observable  on  that  side  on  which 
the  aneurism  was  largest.  _  _ 

4 .  Lastly,  death  may  be  produced  by  the  irri- 
tation occasioned  by  the  presence  of  one  or  more 
aneurismal  tumors  within  the  cranium.  Of  this  an 
interesting  example  is  offered  by  the  history  of 
a  case  of  aneurism  of  both  internal  carotids  con- 
tained in  the  Museum  of  the  College  of  Surgeons, 
and  related  by  Sir  G.  Blanc  {in  the  Trans,  of  the 
Sucielyfor  the  Improvement  of  Medical  and  Chi- 
mrr/ieal  Knoiuledye,  vol.  ii.  p.  19-3).    In  this  case 
the  patient,  a  huly,  sixty-nine  years  of  age,  had 
suffered  for  four  years  from  attacks  of  giddiness, 
headache,  and  imperfect  vision  ;   about  sixteen 
months  before  her  death  she  became  insane,  re- 
covered, and  tlien  relapsed  twice  in  the  same  state. 
After  having  regained  her  senses  for  some  montlis, 
she  became  affected  with  giddiness,  redness  of  the 
eyes,  and  maniacal  delirium,  witii  fever,  wliich 
continuing  for  some  months,  caused  her  death. 
After  death,  the  following  appearances  were 


found  : — "  Upon  examining  the  body,  tliere  was 
no  appearance  in  the  brain  itself  that  could  in  any 
way  account  for  the  symptoms.    There  was,  in- 
deed, a  greater  quantity  of  fluid  than  common  in 
the  ventricles,  and  the  surface  of  it  was  moister 
than  it  is  usually  found  in  a  sound  state  ;  but  in 
all  other  cases  which  have  occiu'red  to  me  of  organic 
affections  of  the  brain  proving  fatal,  except  those 
which  are  sudden,  such  as  apoplexy,  there  has 
been  a  preternatural  quantity  of  fluid  in  its  ven- 
tricles.    There  were  also  spicula  of  bone  in  the 
membrane  forming  the  falx.    The  inner  substance 
of  the  crura  cerebri  was  of  a  brown  colour,  and 
more  tender  than  natural.    The  optic  nerves  were 
smaller  than  natural,  as  if  they  had  been  wasted. 
The  septum  lucidum  was  more  more  than  usually 
dense. 

"  But  the  morbid  appearance  in  this  case,  which 
was  so  singular,  and  to  which  the  symptoms  of 
complaint  seem  chiefly  referrible,  was  two  bulbs, 
about  five-eighths  of  an  inch  in  diameter,  filling  up 
the  hollow  on  each  side  of  the  sella  turcica,  which 
were  evidently  dilatations  of  the  carotid  arteries, 
and,  from  their  being  filled  with  lamina  of  coagu- 
lated blood,  there  could  be  no  doubt  of  there  being 
aneurisms  of  these  arteries.  The  dissection  was 
made  by  Mr.  Hunter,  assisted  by  Mr.  Home,  in  the 
presence  of  Dr.  Jenner  and  myself,  and  all  con- 
curred in  the  opinion  that  these  tumors  were 
aneurisms.  The  one  on  the  left  side  was  largest. 
That  on  the  right  side  communicated  with  the 
cavity  of  the  artery,  which  was  not  the  case  with 
the  other." 

In  the  treatment  of  intracranial  aneurism  there 
is  usually  little  to  be  done.  The  nature  of  the 
case  not  being  sufficiently  obvious,  in  the  majority 
of  cases,  to  justify  active  measures.  Should,  how- 
ever, the  loud  rough  whiz  be  distinctly  audible 
to  others,  besides  the  patient,  over  one  side  of  the 
head,  and  more  especially  about  the  base  of  the 
cranium,  or  by  application  of  the  stethoscope  to  the 
mastoid  process,ligature  of  the  carotid  artery  on  the 
affected  side  might  with  propriety  be  practised. 
This  has  been  successfully  done  in  a  most  interest- 
ing and  instructive  case  of  intracranial  aneurism, 
by  Mr.  Coe,  of  Bristol,  and  reported^  by  him  in 
the  Associaiiou  Journal,  Nov.  9,  1855.] 

Aneurismal  Varix  ;  Varicose,  or  Venous 
Aneurism  ;  Aneurism  by  Transfusion. 
By  these  terms  surgeons  mean  a  tumor  aris- 
incT  from  a  preternatural  communication  formed 
between  a  large  vein  and  a  subjacent  artery. 
Thus,  in  venesection,  performed  immediately  over 
the  artery,  at  the  bend  of  the  elbow,  if  the  lancet 
be  carried  too  deeply,  it  may  transfix  the  vein, 
and  wound  the  artery ;  in  which  event,  the  .arterial 
blood,  in  consequence  of  the  proxnnity  of  the  two 
vessels,  instead  of  being  effused  m  the  areolar 
tissue,  will  pass  directly  into  tlie  cavity  of  the 
vein,  which  will  become  dilated  in  the  form  of 
a  varix  by  the  jet  of  arterial  blood  into  it. 

Although  Sennertus  probably  referred  to  an 
instance  of  this  disease  (op.  t.  v.  1.  v.  cap.  43), 
Dr  W  Hunter  is  undoubtedly  the  first  who  gave 
an'accuratc  description  of  it.  Scarpa  is  disposed 
to  claim  a  share  of  the  merit  for  his  countryman 
fiuattinii;  but,  as  Mr.  Hodgson  has  remarked. 
Dr.  Hunter's  observations  on  this  disease  were 
publisliod  in  the  years  1757  and  1764  ;  whereas, 
Guattani  did  not  see  his  first  patient  until  the 
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year  1769,  and  his  book  was  not  published  until 
the  year  1772. 

"  Does  it  ever  happen  in  surgery,"  says  Dr. 
Hunter,  "  that  when  an  artery  is  opened  through 
a  vein,  a  connnunication,  or  anastomosis,  is  after- 
wards kept  up  between  these  two  vessels  ?    It  is 
easy  to  conceive  this  case  ;  and  it  is  not  long 
since  I  was  consulted  about  one  that  had  all  the 
symptoms  that  might  be  expected,  supposing  such 
a  thing  to  have  actually  happened,  and  such 
symptoms  as  otherwise  must_be  allowed  to  be 
very  unaccountable.    It  arose'from  bleeding;  and 
was  ol"  some  years'  standing  when  I  saw  it,  about 
two  years  ago,  and  I  understand  very  little  alter- 
ation has  happened  to  it  since  that  time.  The 
veins  at  the  bending  of  the  arm,  and  especially 
the  basalic,  which  was  the  vein  that  had  been 
opened,  were  there  prodigiously  enlarged,  and 
came  gradually  to  their  natural  size,  at  about 
two  inches  above,  and  as  ranch  below  the  elbow. 
Wheri  emptied  by  pressure,  they  filled  again  al- 
most instantaneously  ;  and  this  happened  even 
wlien  a  ligature  was  applied  tight  round  the  fore- 
arm, immediately  below  the  affected  part.  Both 
when  the  ligature  was  made  tight  and  when  it 
was  removed  they  shrunk,  and  remained  of  a 
small  size,  while  the  finger  was  kept  tight  upon 
the  artery,  at  the  part  where  the  vein  had  been 
opened  in  bleeding.    There  was  a  general  swell- 
ing in  the  place  and  in  the  direction  of  the 
artery,  which  seemed  larger  and  beat  stronger 
than  what  is  natural  ;  and  there  was  a  tremulous 
jarring  motion  in  the  vein,  which  was  strongest 
at  the  part  which  had  been  punctured,  and  became 
insensible  at  some  distance,  both  upwards  and 
downwards."    {Med.  Qbs.  and  Inq.  vol.  i.) 

In  the  second  vol.  of  the  same  work,  Dr.  Hunter 
adds  some  further  remarks  : — "  In  the  operation 
of  bleeding,  the  lancet  is  plunged  into  the  artery 
through  both  sides  of  the  vein;  and  there  will  be 
three  wounds  made  in  these  vessels,  viz.  two  in  the 
vein  and  one  in  the  arter}',  and  these  will  be  nearly 
opposite  to  one  another  and  to  the  woimd  in  the 
skin.  This  is  what  all  surgeons  know  has  often 
happened  in  bleeding,  and  the  injury  done  the  ar- 
tery is  commonly  known  by  the  jerking  impetu- 
osity of  the  stream  whilst  it  flows  from  the  vein, 
and  by  the  difliculty  of  stopping  it  when  a  suf- 
ficient quantity  is  drawn. 

"  In  the  next  place,  we  must  suppose  that  the 
wound  of  the  skin  and  of  the  adjacent  or  upper 
side  of  the  vein  heal  up  as  usual  ;  but  that  the 
wound  of  the  artery  and  of  the  adjacent,  or  under 
side  of  the  vein,  remain  open  (as  the  wound  of 
the  artery  does  in  the  spurious  aneurism),  and 
by  that  means  the  blood  is  thrown  from  the  trunk 
of  the  artery  directly  into  the  trunk  of  the  vein. 
Extraordinary  as  this  supposition  may  appear,  in 
reality  it  differs  from  the  common  spurious  aneu- 
risms in  one  circumstance  only  ;  viz.  the  wound 
remaining  open  in  the  side  of  the  vein  as  well  as 
in  the  side  of  the  arter}'.  But  this  one  circum- 
stance will  occasion  a  great  deal  of  dilFerenco  in 
the  symptoms,  in  the  tendency  of  the  complaint, 
and  in  the  proper  method  of  treating  it :  upon 
which  account  the  knowledge  of  such  a  case  will 
bo  of  importance  in  surger)-.  It  will  differ  in  its 
symptoms  from  the  common  spurious  anourism, 
principally  thus  :— The  vein  will  bo  dilated,  or 
become  varicose,  and  it  will  have  a  pulsating  jar- 
ring motion,  on  account  of  the  stream  from  tho 


artery.  It  will  make  a  hissing  noise,  which  will  be 
found  to  correspond  with  the  pulse  for  the  same 
reason.  The  blood  of  the  tumor  will  be  altoge- 
ther or  almost  entirely  fluid,  because  kept  in  con- 
stant motion.  The  artery,  I  apprehend,  will  become 
larger  in  the  arm  and  smaller  at  the  wrist  than 
it  was  in  the  natural  state  ;  which  will  be  found 
out  by  comparing  the  size  and  tho  pulse  of  the 
artery,  in  both  arms,  at  these  different  places, 
the  reason  of  which  I  will  speak  of  hereafter  ;  and 
the  effects  of  ligatures,  and  of  pressure  upon  the 
vessels  above  the  elbow  and  below  it  will  be  what 
eveiy  person  may  readily  conceive  who  under- 
stands any  thing  of  the  nature  of  arteries  and 
veins  in  the  living  body. 

"  The  natural  tendency  of  such  a  complaint 
will  be  very  different  from  that  of  the  spurious 
anem'ism.  The  one  is  growing  worse  every  hour, 
because  of  the  resistance  to  the  arterial  blood, 
and  if  not  remedied  by  surgery  must  at  last  burst. 
The  other,  in  a  short  time,  comes  to  a  nearly  per- 
manent state  ;  and,  if  not  disturbed,  produces  no 
mischief,  because  there  is  no  considerable  resist- 
ance to  the  blood  that  is  forced  out  of  the  artery. 

"  The  proper  treatment  must,  therefore,  be  very 
different  in  these  two  cases ;  the  spurious  aneu- 
rism requiring  chirurgical  assistance,  as  much, 
perhaps,  as  any  disease  whatever  ;  whereas,  in 
the  other  case,  I  presume  it  will  be  best  to  do 
nothing. 

"  If  such  cases  do  happen,  they  will  no  doubt 
be  found  to  differ  among  themselves  in  many 
little  circumstances,  and  particularly  in  the  shape, 
&c.  of  the  tumefied  parts.  Thus  the  dilatation 
of  the  veins  may  be  in  one  only,  or  in  several,  and 
may  extend  lower  or  higher  in  one  case  than  in 
another,  &c.,  according  to  the  manner  of  branchino-, 
and  to  the  state  of  the  valves  in  different  arms. 
And  the  dilatation  of  the  veins  may  also  vary,  on 
account  of  the  size  of  the  artery  that  is  wounded, 
and  of  the  size  of  the  orifice  in  the  artery  and  in 
the  vein. 

"  Another  difference  in  such  cases  will  arise 
from  the  different  manner  in  which  the  orifice  of 
the^  artery  may  be  united,  or  continued  with  the 
orifice  of  the  vein.  In  one  case,  the  trunk  of 
the  vein  may  keep  close  to  the  trunk  of  the 
artery,  and  the  very  thin  stratum  of  areolar 
tissue  between  them  niaj%  by  means  of  a  little 
inflammation  and  coagulation  of  the  blood  among 
its  filaments,  as  it  were,  solder  the  two  orifices 
of  these  vessels  together,  so  that  there  shall  be 
nothing  like  a  canal  going  from  one  to  the  other  • 
and  then  the  whole  tumefaction  will  be  more  re- 
gular, and  more  evidently  a  dilatation  of  the  veins 
onl3'.  In  other  instances,  the  blood  that  rushes 
from  the  wounded  artery,  meeting  with  some 
difficulty  of  admission  and  passage  throuMi  the 
vein,  may  dilate  the  cellular  membrane  between 
the  artery  and  vein  into  a  bag,  as  in  a  connnon 
spurious  aneurism,  and  so  make  a  sort  of  canal 
between  these  two  vessels.  Tho  trunk  of  the 
vein  will  then  be  removed  to  some  distance  from 
the  trunk  of  the  artery,  and  tho  bag  will  be  situ- 
ated chiefly  upon  the  nmlersidc  of  the  vein.  The 
bag  may  take  on  an  irregular  form,  from  the 
areolar  tissue  being  more  loose  and  yielding  at 
one  iilace  than  at  another,  and  from  being  un- 
eijually  bound  down  by  tho  fascia  of  the  biceps 
muscli-.  And  if  the  hag  be  very  large,  especially 
if  it  be  of  nn  irregular  figure,  no  doubt  coagu- 
Q  3 
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lations  of  blood  may  be  formed,  as  in  the  common 
spuiious  aneurism." 

A  concurrence  of  two  circumstances  is  requisite 
for  the  production  of  an  aneurismal  varix  :  1.  The 
puncture  in  the  vein,  and  that  in  the  artery,  must 
be  exactljf  in  the  same  direction  ;  2.  The  sohition 
of  continuity  in  the  integuments  and  upper  side  of 
the  vein  must  heal,  while  the  wound  in  the  deeper 
side  of  that  vessel,  and  the  puncture  in  the  upper 
surface  of  the  artery,  remain  open,  and  communi- 
cate so  readily  that  the  arterial  blood  finds  greater 
facilitjr  in  entering  from  the  artery  into  the  vein, 
than  in  being  effused  from  the  artery  into  the  sur- 
rounding areolar  tissue. 

If  one  of  these  two  circumstances  be  wanting, 
either  because  the  wounding  instmment  has  entered 
the  urtery  a  little  obliquely  from  the  vein,  or  be- 
cause the  vein  has  not  been  sufficiently  near  to 
the  artery,  on  account  of  the  areolar  tissue  be- 
tween them,  the  arterial  blood  most  frequently 
does  not  produce  the  aneurismal  varix  ;  or,  if  it 
does,  the  disease  is  always  complicated  with  effu- 
sion of  arterial  blood  into  the  areolar  tissue,  or 
with  an  aneurism  and  aneurismal  varix  at  the 
same  time.  In  this  case,  the  small  aneurismal  sac 
serves  as  a  short  canal  of  communication  between 
the  artery  and  the  vein  {Med.  Facts  and  Obs.  vol. 
iv.  ]),  115)  ;  two  distinct  diseases,  in  fact,  being 
formed  from  the  same  cause,  and  placed  one  over 
the  other,  viz.  an  aneurism  and  an  aneurismal 
varix.  {Scai-pa,  p.  421,  ed.  2.)  The  following 
marks  of  distinction  between  aneurism  and  aneu- 
rismal varix  are  pointed  out  by  the  same  author ; 
the  aneurismal  varix  always  forms  a  circumscribed 
tumor  ;  aneurism  does  not  always  do  so.  The 
areolar  tissue,  which  constitutes  the  sac  of  the 
aneurism,  does  not  always  resist  so  strongly  the 
impetus  of  the  arterial  blood  as  the  coats  of  the 
vein  do.  Not  unfrequently,  therefore,  aneurism, 
from  being  circumscribed  at  first,  becomes  dif- 
fused; extends  along  the  course  of  the  wounded 
artery  ;  compresses  strongly  the  surrounding  parts; 
occasions  iicute  pain  and  inflammation ;  and  the 
parts  are  threatened  with  gangrene.  On  the  con- 
trary, the  aneurismal  varix  is  always  circumscribed, 
increases  very  slowly,  does  not  produce  much  pain, 
and  as  it  augments  it  always  extends  more  or 
less  above  or  below  the  place  where  venesection 
has  been  done ;  and  this  extension  is  in  proportion 
to  the  greater  or  less  force  with  which  the  arterial 
blood  is  thrown  from  the  artery  into  the  vein,  .ind 
the  greater  or  less  resistance  made  by  the  valves 
sitiuited  in  the  vein  below  the  puncture;  and 
according  to  the  greater  or  less  number  of  veins 
communicating  with  the  aneurismal  varix.  The 
seat  of  the  disease  is  generally  the  basilic  or  median 
basilic  vein,  which  appears  dilated  in  an  unusual 
manner,  forming  an  oblong  tumor  of  the  size  of  a 
walnut,  if  the  disease  is  recent.  In  the  centre  of 
the  swelling  is  the  cicatrix  left  by  the  lancet.  The 
voin  IS  less  dilated  the  further  it  is  from  this  scar ; 
and,  in  general,  at  the  distance  of  two  inches  and 
a  half  above  and  below  this  point  the  vessel  re- 
sumes its  natural  size.  The  small  tumor,  as  has 
been  explained,  pulsates  like  an  artery,  with  a  tre- 
mulous motion  and  hissing  noise,  which  is  some- 
tiuu's  so  great  that  the  patient  cannot  sleep,  if  he 
is  lying  with  his  head  low,  and  resting  on  the  in- 
jured arm.  The  trunk  of  the  brachial  artery,  from 
tlu;  axilla  down  to  the  place  where  it  has  been 
wounded  with  the  lancet,  vibrates  with  extraor- 


dinary force.  There  is  no  change  of  colour,  nor 
inflammation  of  the  skin  ;  and  the  pain  is  incon- 
siderable. The  swelling  is  compressible  and  yield- 
ing ;  but  it  returns  as  soon  as  the  pressure  is  re- 
moved from  it.  "When  the  arm  is  kept  for  some 
time  raised  up  towards  the  head,  the  tumor  di- 
minishes ;  and  the  same  thing  happens  when  pres- 
sure is  made  on  the  communication  between  the 
artery  and  vein,  or  when  a  tight  tourniquet  is  ap- 
plied near  the  axilla.  If  the  disease  be  complicated 
with  aneurism,  a  second  pulsating  tumor  will  be 
found  lying  under  the  aneurismal  varix.  {Scarpa, 
p.  424,  ed.  2.) 

A  simple  aneurismal  varix  is  gradual  in  its  form- 
ation, never  attaining  a  considerable  size,  and  never 
exposing  the  patient's  life  to  danger  by  the  ra- 
pidity of  its  increase,  or  a  tendencj'-  to  burst;  but, 
if  it  be  a  less  serious  disease  in  these  respects  than 
a  consecutive  false  aneurism,  it  does  not,  like  the 
latter,  present  any  chance  of  a  spontaneous  cure, 
and  its  duration  is  perpetual.  However,  after  it 
has  acquired  some  size,  and  the  veins  have  become 
exceedingly  varicose,  the  patient  complains  of 
numbness  and  weakness  of  the  limb,  diminution 
of  its  temperature  ;  and  there  is  a  bluish,  or  some- 
what purple,  discoloration  of  it,  which  Breschet 
ascribes  to  the  passage  of  some  of  the  venous 
blood  into  the  artery,  and  to  there  being  a  smaller 
quantity  of  scarlet  blood  conveyed  by  the  artery 
into  all  parts  beyond  the  tumor.  (Mem.  Chir. 
SUV  Dijferentes  Especes  d'Ancur.  p.  102.) 

It  is  generally  believed  that  only  the  blood  of 
the  artery  leaves  its  proper  vessel ;  but,  according 
to  the  investigations  of  M,  Breschet,  at  the  same 
time  that  arterial  blood  passes  into  the  veins  the 
artery  itself  receives  a  certain  quantity  of  venous 
blood.  The  symptoms,  he  observes,  demonstrate 
this  during  life,  as  well  as  the  examination  of  the 
parts  after  an  operation  on  the  -tumor:  it  is  also 
proved  by  the  appearances  of  the  vessels  in  post 
mortem  examinations.  {Bresclmt,  Mem.  sur  Dijfe- 
rentes Esyeces  d'Aneuri/sines,  p.  100.) 

After  relating  two  cases,  illustrative  of  the  na- 
ture of  aneurismal  varix,  Dr.  W.  Hunter  proceeds 
to  inquire,  "  Why  is  the  pulse  at  the  wrist  so  much 
weaker  in  the  diseased  arm  than  in  the  other?  — 
surely  the  reason  is  obvious  and  clear.  ^  If  the 
blood  can  easily  escape  from  the  trunk  of  the  ar- 
tery directly  into  the  trunk  of  the  vein,  it  is  natural 
to  think  that  it  will  be  driven  along  the  extreme 
branches  with  less  force,  and  in  less  quantity. 

"  Whence  is  it  that  the  artery  is  enlarged  all 
the  way  down  the  arm  ?  I  am  of  opinion,  that  it 
is  the  consequence  of  the  blood  passing  so  readily 
from  the  artery  into  the  vein,  and  is  such  an  ex- 
tension as  happens  to  all  arteries,  in  growing  bo- 
dies, and  to  the  arteries  of  particular  parts  when 
the  parts  themselves  increase  in  their  bulk,  and  at 
the  same  time  retain  a  vascular  structure."  (See 
Med.  Obs.  ami  Inq.  vol.  ii.)  This  explanation  is 
not  deemed  by  Breschet  altogether  correct.  M. 
Breschet  has  endeavoured  to  give  a  more  particular 
and  precise  explanation  of  the  changes  which  tlio 
vessels  and  adjacent  textures  undergo,  and  the  ef- 
fects of  the  communication  between  the  arteries  and 
veins.  In  consequence  of  the  artery  receivuig  ve- 
nous blood,  the  flow  oftiiis  fluid  througli  it  becomes 
slower,  and  the  pidsc  weaker.  The  artery  itself  di- 
lates throughout  its  whole  extent,  a  fact  long  ago 
noticed  by  Morand  ;  its  tunics  grow  thniner,  and 
become  nearly  as  soft  and  flaccid  as  those  of  n  vein. 
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Tlio  arter}'  becomes  likewise  tortuous,  and  gra- 
dually assumes  the  characters,  first,  of  a  vein,  and 
t!ien  of  a  dilated  vein.  All  this  happens,  however, 
mily  below  the  communication  between  the  two 
\ossels.  (BrescJie/,  Mim.  Chir.  sur  DifiercnUs 
Ksptces  (VAneui:  p.  103.)  If  it  were  not  for  the 
passage  of  some  of  the  blood  of  the  vein  into  the 
artery,  Breschet  conceives,  that  it  w-ould  be  impos- 
sible to  account  for  the  diminished  rate  of  the 
circulation  in  tiie  latter  vessel,  the  reduction  of 
tensibility  and  temperature  of  the  limb,  and  espe- 
cially the  enlargement  of  the  artery  beyond  the  tu- 
mor, its  assuming  the  characters  of  a  vein,  and 
the  deeper  colour  of  the  blood  in  it.  The  vein, 
likewise,  becomes  altered  around  the  wound  (be- 
low, and  particularly  above  it),  its  coats  assuming 
greater  solidity  and  firmness  ;  and  though  the 
vessel  is  enlarged,  the  suppleness  of  its  parietes  is 
diminished.    (See  Breschet,  op,  cit.  p.  104.) 

No  doubt  M.  Breschet  has  extended  his  criti- 
cisms of  Dr.  Wni.  Hunter's  account  too  far,  inas- 
much as  the  atrophy  and  loss  of  temperature  in 
the  extreme  part  of  the  limb  are  certainly,  in  some 
measure,  owing  to  a  part  of  the  arterial  blood 
flowing  directly  and  prematurely  into  the  venous 
sj'stem.  Dr.  Wm.  Hunter  has  chiefly  erred  in 
overlooking  the  effect  of  the  entrance  of  venous 
blood  into  the  artery.  If,  as  Hunter  states,  a 
greater  quantity  of  blood  arrives  by  the  artery 
above  the  wound,  how  does  it  happen,  inquires  M. 
Breschet,  tliat  the  artery  should  diminish  in  dia- 
meter below  the  puncture,  as  Dr.  Wm.  Hunter 
affirms  that  he  had  ascertained  to  be  the  case  at  the 
wrist  ?  "  For  (observes  M.  Breschet),  by  the  more 
considerable  afflux  of  red  blood,  the  lower  conti- 
nuation of  the  artery  must  be  indemnified  for  the 
quantity  of  tliis  fluid  which  passes  into  the  vein. 
A  neiv  channel,  opened  for  the  arterial  Mood,  can- 
not (says  he)  bring  on  a  dilatation  of  the  vascular 
trunk  aliove  the  aperture  of  the  neiv  channel.  This 
effect  would  be  more  likely  to  arise  from  some 
impediment  to  the  circulation,  and  is  actually  what 
does  happen  in  old  consecutive  false  aneurisms." 
(See  Mem.  sur  les  Di/ferentes  Especes  d'Ancur. 
p.  105.)  jVT.  Breschet,  further  on,  expresses  a  sus- 
picion, that  Dr.  Wm.  Hunter  perhaps  confounded 
the  weakness  and  softness  of  the  pulse  at  the  wrist 
with  a  diminution  of  the  artery.  I  am  of  opi- 
nion that  little  foundation  exists  for  this  suspicion, 
because  it  is  certain  that,  in  some  cases  of  aneu- 
rismal  varix,  the  arteries  below  it,  so  far  from  being 
enlarged,  are  diminished  ;  and  therefore  corre- 
spond to  Dr.  Wm.  Hunter's  description.  In  proof 
of  this  fact,  I  may  refer  M.  Breschet  to  the  evidence 
of  his  distinguished  countryman,  M.Jules  Cloquct, 
who  has  given  the  particulars  of  the  dissection  of 
ail  aiieurismal  varix  illustrated  by  a  diagram  (pi.  1, 
lig.  i;5),  where  the  brachial  artery  below  the  tu- 
mor was  not  larger  than  the  middle  portion  of 
the  radial  artery.  (See  Jules  Clociuct,  J'athol. 
Chir.  p.  (!.5,  ')to.  Paris,  1831.)  According  to  M. 
Breschet,  in  old  varicose  aneurisms  of  the  limbs, 
and  especially  of  the  lower  extremities,  the  princi- 
pal artery,  as  well  as  its  branches,  are  manifestly 
dilated,  and  their  coats  resemble  those  of  veins. 
"  If  the  same  quantity  of  red  blond  jiassed  through 
n  vessel  of  this  description,  its  pulsations  would  not 
have  the  saMie  character  as  those  of  the  artery  of 
the  opposite  limb.  Wo  think,  then,  that  this  change 
in  the  pulsations  of  the.  artery  in  old  aneurisms 
depends  both  upon  the  dilatation  of  the  vessel,  de- 


'  monstrated  in  the  dead  subject,  and  upon  the 
passage  of  venous  blood  into  the  artery ;  for  how- 
could  dilatation  and  alteration  of  the  parietes  of 
the  vessel  be  accounted  for  in  any  other  way  ?  " 

In  the  foregoing  passage,  the  statement  that  a 
new  channel  for  the  blood,  arising  from  an  arterial 
trunk,  will  not  be  followed  by  an  enlargement  of 
that  trunk  above  such  channel,  seems  to  rne  in- 
correct ;  for  if  there  be  a  new  channel,  blood  will 
he  required  for  it :  an  increased  quantity  will  there- 
fore pass  through  the  trunk  above  the  new  channel, 
and  such  trunk  of  course  increase  in  size,  agreeably 
to  a  well-established  law  of  the  animal  economy. 
The  case  of  an  old  false  aneurism,  referred  to  by 
M.  Breschet,  seems  to  me  rather  to  invalidate 
than  strengthen  his  conclusion,  respecting  the 
cause  of  the  enlargement  of  the  arterial  trunk  above 
the  disease.  This  change  is  not  ascribable  to  im- 
pediment of  the  circulation,  but  to  the  blood  having 
new  channels  to  supply:  viz.  the  sac,  and  the 
enlarged  collateral  anastomosing  vessels. 

An  interesting  circumstance,  pointed  out  by  M. 
Breschet,  is,  that  the  dilatation  of  the  artery  be- 
yond the  injur)',  is  not  exemplified  in  all  varicose 
aneurisms.  Their  situation  has  considerable  in- 
fluence in  producing  it ;  fur  it  can  only  take  place 
in  vascular  trunks  of  large  calibre  ;  and  it  is  re- 
quisite also  that  venous  blood  pass  into  the  artery, 
and  that  the  circulation  of  this  fluid  be  favoured 
by  the  laws  of  hydraulics  and  the  power  of  gra- 
vitation. Hence,  this  dilatation  of  the  injured 
artery,  regarded  by  M.  Breschet  as  the  conse- 
quence of  the  admission  of  a  certain  quantity  of 
venous  blood  into  it,  is  principally  noticed  in  va- 
ricose aneurisms  of  the  limbs,  and' not  in  those  of 
the  neck,  or  subclavian  region.  The  wound  in 
the  artery  must  likewise  have  a  certain  extent,  be 
constantly  gaping,  and  in  direct  communication 
with  the  vein.  (See  Breschet  in  Mem.  sur  Diffe- 
rentes  Espoces  d'Aneur.  p.  107.)  In  the  remark- 
able case  of  spontaneous  varicose  aneurism  of  the 
thigh,  recorded  by  Mr.  Perry,  the  posterior  tibial 
artery  and  the  other  arteries  in  the  neighbour- 
hood of  the  aneurism  were  apparently  sound, 
(See  Lo7id.  Med.  Gax.  Nov.  1835.) 

In  thin  subjects,  the  median  basilic  vein  is  so 
close  to  the  brachial  artery,  the  track  of  which  it 
crosses  at  a  very  acute  angle,  that  it  is  almost  im- 
possible to  open  it  at  this  point,  without  risk  of 
wounding  the  artery  at  the  same  time.  Although 
the  bend  of  the  arm  is  the  situation  in  which  the 
aneurismal  varix  and  venous  aneurism  are  usually 
noticed,  it  is  easy  to  conceive  that  thej'  may  hap- 
pen wherever  an  artery  of  a  certain  diameter  lies 
immediately  under  a  large  vein.  Thus,  Lassus 
saw  an  aneurismal  varix  in  the  ham,  the  conse- 
quence of  a  wound  with  a  sword,  which  had  trans- 
fixed the  popliteal  vein  and  artery.  {i\[cd.  0/icr. 
t.  ii.  p.  442.)  Breschet  records  'instances  of  it  at 
the  upper  and  inner  part  of  the  arm  ;  in  the  thigh  ; 
and  in  the  neck,  from  a  communication  formed' 
between  the  common  carotid  and  the  internal 
jugular  vein,  by  a  wound.  He  likewise  gives  the 
particulars  of  several  occasioned  by  venesection 
at  the  bend  of  the  arm,  the  ordinary  situation  of 
the  disease.  Larrey  records  examples  of  it  in  the 
subclavian  vessels,  the  extrrnal  iliac,  the  popliteal, 
and  between  the  carotid  artery  and  internal  jugu- 
lar vein.    {Mvm.  dn  Chir.  C/iii.  t.  iii.) 

The  frequency  with  which  Dupuytren  met  with 
these  artcrioso-venous  aneurisms,  as  ho  terms  them, 
(J  4 


232 


was  coiisidoralilc  ;  for,  during  fifteen  j'ears,  not  a 
single  year  passed  witho\it  his  being  consulted  for 
at  least  two  cases.  For  the  prevention  of  them, 
he  recommends  the  following  rules:  —  1.  That 
venesection  should  never  be  practised  imtil  the 
pulsation  of  the  artery  is  felt.  2.  That  the  vein 
immediately  over  the  iirtery  should  never  be 
punctured.  3.  That  some  other  vein  should  be 
selected.  He  admits,  however,  that  other  veins 
sometimes  cannot  be  readily  found,  and  that  they 
do  not  always  yield  the  requisite  quantity  of 
blood ;  still  he  deems  these  inconveniences  slight, 
in  comparison  with  that  of  exposing  the  patient  to 
a  wound  of  the  artery.  {Diipuyiren,  Clinique 
Chir.  t.  i.  p.  262.)  While  I  fully  coincide  with 
this  eminent  surgeon,  in  recommending  a  vein  to 
be  generally  preferred  which  does  not  lie  directly 
over  the  arterj',  I  do  not  agree  with  him  that  the 
practitioner  should  not  open  the  median  basilic 
vein,  if  another  could  not  be  easily  found  which 
would  furnish  the  proper  quantity  of  blood.  I 
frequently  bleed  in  the  median  basilic  vein ;  and 
as  there  is  the  fascia  between  it  and  the  arter3% 
believe,  that  the  latter  vessel  can  only  be  wounded 
by  a  very  careless  or  unskilful  hand.  Indeed, 
when  Dupuytren,  in  censuring  the  custom  of  let- 
ting perfect  novices  in  the  profession  attempt  vene- 
section (p.  261),  he  is  adverting  to  the  chief  cause 
of  the  accident.  The  last  case  which  I  saw,  was 
in  a  woman  who  had  been  bled  by  a  farrier. 

Baron  Larrey,  surgeon  to  the  hospital  at  Tou- 
louse, saw  a  case  of  aneurismal  varix,  which  had 
been  occasioned  by  a  wound  of  the  popliteal  vein 
and  artery;  and  a  history  of  the  disease,  accompa- 
nied with  the  pathological  preparation,  was  sent  to 
the  former  Royal  Academy  of  Stu-gery  at  Paris. 
"  The  varicose  swelling,  which  was  as  large  as  two 
fists,  occupied  the  whole  of  the  ham  in  a  middle-aged 
man,  who  some  years  previously  had  been  wounded 
with  a  sword  in  that  part  of  .the  limb.  At  a  consult- 
ation, amputation  was  deemed  necessary,  and  was 
performed  with  success.  At  the  bottom  of  the 
varicose  pouch,  the  communication  between  the 
popliteal  vein  and  arterj'  was  observed.  The  sac 
itself  was  evidently  composed  of  the  vein,  the  parts 
of  which,  adjacent  to  the  varicose  swelling,  were 
dilated,  especially  the  lower  continuation  of  the 
vessel.  The  popliteal  nerve  was  rendered  flat, 
like  a  piece  of  tape,  and  adherent  to  the  o\itside  of 
the  cyst."  (Sec  Mim.  da  Chir.  Mil.  t.  iv.  p.  3-10 ; 
Boyer,  Traite,  dcs  Mai.  Chir.  4-c.  t.  ii.  p.  177.) — 
Two  cases  are  likewise  recorded  by  Mr.  Hodgson. 
In  one,  the  disease  was  caused  in  the  thigh,  about 
four  inches  below  Poupart's  ligament,  by  the  point 
of  a  heated  iron  rod,  which  had  passed  through 
the  femoral  artery  and  vein.  In  the  other  ex- 
ample, the  aneurismal  varix  was  situated  in  the 
ham,  and  was  the  consequence  of  a  wound  in  that 
part  with  a  pistol-ball.  {On  tlia  Diseases  of  Ar- 
teries, p.  498.)  Larrey  records  one  example  of 
aneurismal  varix  situated  under  the  clavicle. 

P.  Cadrieux  was  wounded  with  a  sabre  in  a 
duel,  on  the  20th  of  November,  Dill:  part  of 
the  attachment  of  the  sterno-mastoid  muscle  was 
divided,  the  anterior  scalenus,  the  subclavian  ar- 
tery and  vein  at  a  very  deep  point,  and  probably 
also  a  portion  of  the  bracliial  plexus.  A  most 
violent  hemorrhage  took  place,  followed  by  syn- 
cope. Pressure  was  applied  to  the  wound,  and 
tiio  patient  conveyed  to  the  hospital  at  Oros 
Caillou.    The  cxtenuil  wound,  which  was  small. 
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did  not  bleed  at  all  the  following  morning ;  but 
the   clavicle  was   quite  concealed  by  a  large 
tumor,  which  throbbed  with  the  arterie?,  par- 
ticularly at  its  lower  part.    A  peculiar  noise,  like 
that  of  the  passage  of  a  fluid  through  tortuous 
metallic  tubes,  could  also  be  felt  more  deeply  in 
the  direction  of  the  axillary  vein.    The  arm  was 
quite  cold,  insensible,  motionless,  and  without  anj' 
pulse  even  in  the  axillarj'  artery  itself    On  the 
22nd,  the  tumor  was  not  larger,  but  its  throbbings 
were  stronger  ;  the  jugular  vein  on  the  same  side 
was  considerably  dilated  ;  and  the  pulsation  of  the 
carotid,  and  of  the  arteries  of  the  opposite  arm, 
had  augmented.    A  vein  in  the  right  arm  was 
opened,  and  compresses  dipped  in  camphorated 
vinegar,  muriate  of  ammonia,  and  ice,  applied  to 
the  swelling.    It  would  be  superfluous  here  to 
detail  the  diet,  bleedings,  and  other  parts  of  the 
treatment.  On  the  eighth  day,  the  outer  wound  was 
quite  healed.    On  the  tenth,  the  veins  of  the  limb 
were  observed  to  be  swelled,  and  sensibility  and 
warmth  were  returning  in  it;  though  no  pulse 
could  yet  be  felt.    The  tumor  was  much  smaller, 
and  restricted  to  a  circumscribed  place  behind  the 
great  pectoral  muscle ;  but  the  hissing  sound  was 
still  plainer.    By  degrees,  the  muscles  of  the  arm 
and  forearm  regained  their  power  of  motion.  The 
hand,  however,  continued  useless,  and  aifected  with 
pricking  pnins.    On  the  twentieth  da}',  the  tumor 
was  quite  gone ;  but  the  hissing  sound  was  imal- 
tered,  and  the  throbbings  were  still  evident  in  the 
veins  of  the  neck  and  arm.    The  arm  was  not  at 
all  emaciated.  On  the  fift3--fifth  day,  a  pulse  at  the 
wrist  could  be  slightly  felt :  the  hissing  sound  had 
become  less  distinct;  the  veins  were  less  turgid 
and  their  throbbing  had  diminished.    A  second 
instance  of  aneurismal  varix,  or,  rather,  perhaps, 
of  a  varix  of  all  the  veins  of  the  arm,  caused  by 
a  sword-wound  of  the  axilla,  is  recorded  by  Lar- 
rey.   In  the  most  prominent  of  the  large  vessels 
there  was  a  pulsation.    {Mem.  de  Chir.  Mil.  t.  iv. 
p.  341,  &c.)  ,  , 

Dr.  Dorsej',  of  Philadelphia,  published  a  case 
of  aneurismal  varix,  which  is  in  several  respects 
interesting.  A  patient  was  wounded  in  the  leg 
with  buck-shot ;  and  after  the  cure  of  the  injury, 
an  aneurismal  varix  was  noticed  just  below  the 
knee  ;  and  in  a  little  time  the  superficial  venis 
of  the  limb  became  dilated,  and  the  hissing  noise, 
characterising  this  species  of  aneurism,  could  be 
plainly  distinguished.  The  patient  was  seen  by 
Dr.  Dorsey,  twelve  years  after  the  accident  ;  the 
veins  were  then  considerably  distended  from  the 
toes  up  to  the  groin,  all  about  which  latter  part 


pani  was  constantly  experienced,  and  some  ulcers 
situated  on  the  foot  and  ankle  could  not  be  healed 
by  any  of  the  remedies  which  were  tried.  The 
patient  was  under  the  care  of  Drs.  Physick  and 
Wistar.  The  enormous  distension  of  the  vessels 
of  the  log,  and  the  uncertainty  of  finding  out  the 
communication  between  the  artery  and  veni,  led 
these  gentlemen  to  tic  the  first  of  these  vessels  m 
the  middle  of  the  thigh.  Gangrene  soon  ensued 
and  in  this  state  the  patient  was  further  weakened 
by  an  unexpected  hemorrhage  from  one  of  the  dis- 
tended veins  ;  and  though  the  vessel  was  secured 
with  a  ligature,  the  bleeding  recurred,  the  patient 
became  more  and  more  enfeebled,  and  at  length 
expired.  When  thclimb  was  examined  after  death, 
the  whole  of  the  trunk  of  the  femonil  artery  was 
found  preternaturallv  dilated,  while  all  the  veins 


of  tlic  limb  were  considerably  distended;  a  bougie 
could  readily  be  passed  from  the  popliteal  into  the 
posterior  tibial  artery  which  participated  in  the 
dilatation,  and  from  this  last  artery  the  instrument 
could  be  passed  into  the  vein,  through  a  cyst 
situated  on  the  inside  of  the  leg  below  the  knee. 
(See  Dorse fs  Elements  of  Suirjcni,  vol.  ii.  p.  210. 
Philadelphia,  1813.) 

In  November,  1835,  Mr.  Perry,  surgeon  to 
the  Marylebone  Infiimary,  communicated  to  the 
Royal  Medical  and  Chirurgical Society  of  London, 
the  history  of  a  remarkable  case  of  varicose  aneu- 
rism. It  was  a  case  in  which  death  ensued  six 
days  after  an  operation  for  aneurism  of  the  femoral 
artery,  in  consequence  of  the  sac  having  commu- 
nicated with  the  accompanying  vein.  I  believe 
this  patient  was  shown  to  me  some  months  before 
the  operation,  when,  from  the  peculiar  thrilling 
sensation  and  hissings  then  perceptible,  I  inti- 
mated my  expectation,  that  a  communication 
existed  between  the  femoral  vein  and  the  arterJ^ 
This  is  not  the  only  instance  on  record,  where  a 
similar  condition  was  spontaneously  established 
between  a  great  vein  and  a  neighbouring  artery,  for 
Mr.  Syme,  of  Edinburgh,  has  published  the  par- 
ticulars of  a  case,  in  which  a  free  communication 
was  found  between  the  descending  vena  cava  and 
the  aorta,  close  to  the  bifurcations,  attended  with 
a  considerable  swelling  of  the  latter  vessel.  (See 
JSdin.  Med.  and  SitrgicalJoitrn.  No.  108.) 

Professor  Scarpa,  Dr.  Hunter,  B.  Bell,  Pott, 
and  Guattani,  mention  cases  of  aneurismal  varix, 
which  remained  stationary  for  fourteen,  twentj-, 
and  thirty-five  years.  Several  cases  are  re- 
lated by  Brambilla,  Guattani,  and  Monteggia, 
of  a  cure  having  been  obtained  by  means  of 
compression.  But,  as  this  method  of  cure,  if  it 
does  not  succeed,  exposes  the  patient  to  the  dan- 
ger of  a  complication  of  the  disease  with  an  aneu- 
rism, it  ought  not  to  be  employed,  except  in 
recent  cases,  where  the  tumor  is  small,  and  in 
slender  patients.  Sir  Astley  Cooper  mentions  in  his 
Lectures,  that  he  once  cured  an  aneurismal  varix 
in  a  young  lady,  by  compression  with  an  instru- 
ment ;  and  in  the  Museum  of  University  College 
is  a  preparation,  given  to  that  institution  by 
Mr.  Oldknow,  illustrating  the  power  of  pressure 
to  effect  a  cure,  even  when  the  disease  consists  of 
a  varix  and  a  false  aneurism  together.  In  this 
preparation,  the  communication  between  the  vein 
and  the  subjacent  aneurism,  and  that  between  the 
aneurism  and  the  artery,  arc  obliterated  ;  while 
the  remains  of  a  small  sac  are  discernible  between 
the  artery  and  vein.  The  case  was  treated  by  Mr. 
Oldknow.  I  have  seen  one  example  cured  by 
compression  ;  the  case  was  recent,  and  in  a  wo- 
man about  forty,  who  had  imprudently  suffered 
herself  to  be  bled  by  a  farrier. 

Two  cases  are  recorded,  in  which  it  was  neces- 
sary to  operate  in  consequence  of  the  disease  being 
joined  with  aneurism  of  the  artery,and  even  burst- 
ing, The  sacs  were  opened,  and  a  ligature  applied 
both  above  and  below  the  aperture  in  the  artery. 
(See  Park,  in  Medical  Fads  and  Ohs.  vol.  iv. 
p.  1 II  ;  and  P/iijsick,  in  Medical  Museum,  vol.  i. 
p.  6,5.)  The  latter  form  of  the  disease,  which  is 
particularly  noticed  by  Dr.  Hunter,  and  also  by 
my  friend  Mr.  Hodgson,  is  readily  understood  by 
recollecting,  that  the  artery  and  vein,  when  punc- 
tured together,  do  not  always  unite  in  such  a 
manner  as  to  let  the  arterial  blood  have  a  direct 
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passage  into  the  vein  ;  but  they  may  be  separated 
for  some  distance  from  each  other,  so  that  the  blood 
passes  from  the  artery  into  the  adjacent  areolar 
tissue,  where  a  sac  is  formed,  into  which  the 
blood  is  poured  previously  to  its  entrance  into  the 
vein.  (See  Gihson^s  Institutes  of  Surgery,  vol.  ii. 
p.  158.    Philadelphia,  1825.) 

In  the  winter  of  1819,  I  heard  a  case  read  to 
the  Medical  and  Chirurgical  Societj'  of  London, 
from  Mr.  Atkinson  of  York,  who  had  found  it 
necessary  to  take  up  the  brachial  artery,  on  account 
of  the  .large  and  increasing  size  of  an  aneurismal 
varix  ;  mortification  of  the  limb  ensued.  In 
the  Museum  of  University   College  is  a  pre- 
paration taken  from  a  person  on  whom  Sir  Charles 
Bell  operated  for  a  venous  aneurism,  and  who  died 
of  gangrene  of  the  lirab.     In  this  case,  there  was 
a  high  bifurcation  of  the  brachial  arter}',  and  the 
radial  division  had  been  punctured  in  bleeding. 
The  preparation  exhibits  a  double  aneurism  ;  one 
being  under  the  fascia,  and  communicating  with 
the  dilated  portion  of  the  vein  through  an  opening 
in  that  texture.  An  anastomosing  branch,  between 
the  radial  and  tilnar,  is  seen  equal  in  size  to  either 
of  them.    I  believe  that  the  records  of  surgery 
prove,  that  operations  for  the  cure  of  venous  aneu- 
risms have  more  frequently  been  followed  by 
mortification  than  operations  for  other  aneurisms  ; 
and  when  it  is  considered,  thattlie  extreme  part  of 
the  limb,  even  previously  to  the  ligature  of  the 
artery,  is  deprived  of  a  great  quantity  of  the  arte- 
rial blood,  which  ought  to  be  distributed  to  it,  that 
venous  blood  gets  into  the  artery,  and  that  it  has 
a  difficulty  in  maintaining  its  proper  temperature, 
the  fact  seems  accounted  for.  These  considerations, 
joined  with  the  recollection  that  the  disease,  after 
attaining  a  certain  size,  generally  remains  station- 
ary through  life,  ought  to  make  surgeons  decline 
an  operation,  except  when  the  increase  of  the  false 
aneurism,  or  an  unusual  degree  of  annoyance  from 
the  swelling,  justifies  the  opposite  line  of  conduct. 
Here  the  artery,  then,  has  a  ligature  applied  to  it 
under  very  disadvantageous  circumstances.  When 
an  arterial  trunk  is  tied,  soon  after  the  wound  of 
an  artery,  as  M.  Bresohet  observes,  hopes  may  be 
entertained  of  the  member  preserving  its  vitality, 
because  its  several  textures  are  in  a  favourable 
state  for  receiving  blood  form  the  vessels  of  small 
calibre.    The  anastomoses  between  the  trunk  of 
the  vessel,  above  and  below  the  ligature,  possess 
the  advantage  of  having  the  lower  portion  of  the 
artery  sound,  and  fitted  for  carying  on  the  cir- 
culation.    But  when  a  ligature  is  applied  to  an 
artery  for  venous  aneurism  of  long  standing,  the 
part  of  the  artery  situated  below  the  disease  is  di- 
lated ;  its  coats  are  weakened  ;  they  no  longer 
possess  the  contractility  requisite  to  carry  on  the 
circulation  ;  and  the  vitality  of  the  tissues  being  thus 
reduced.the  fluids  stagnate  in  them  and  the  parts  are 
soon  seized  with  grangrene  or  paralysis.  (SecilA'm. 
CIdr.  sur  Dijfcrodes Eupcces  d'Aveiiri/smes,  p.  10!).) 
If  the  limb  be  not  seriously  afl'ected' with  atrophy 
and  a  diminution  of  its  temperature,  sensibility^ 
and  power  of  action,  the  wisest  plan  is  to  let  the 
disease  alone,  or,  at  nu)st,  only  to  make  gentle 
equable  pressure  on  the  limb,  and  on  the  point 
corresponding  to  the  wound  of  the  artery.   In  the 
opposite  circumstances,  says  M.  Hreschet,  a  sur- 
gical operation  is  indicated,  which  should  not 
consist  in  the  simple  ligature  of  the  artery  between 
the  heart  and  the  wound,  because  tlio  return  of 
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the  blood  through  the  lower  portion  of  the  artery 
would  reproduce  the   disease,  especially  if  the 
wound  were  not  recent.    Neither,  says  he,  should 
it  consist  in  merely  tying  the  artery  beyond  the 
injury,  or  in  the  separate  ligature  of  the  vein  above 
it,  because  these  proceedings  would  expose  the 
patient  to  the  risk  of  various  inflammatory  acci- 
dents, or  to  a  false  aneurism,  either  circumscribed 
or  diffused.     But  it  is  better  and  safer  to  place 
the  injury  of  the  vessels  between  two  ligatures. 
By  acting  in  this  manner,  not  only  do  we  hinder 
the  blood  from  returning  through  the  lower  end 
of  the  artery  and  reproducing  the  disease,  but  we 
prevent  the  venous  blood  from  passing  into  the 
artery,  and  thereby  avert  the  stupor  which  the 
passage  of  this  black  blood  into  the  tissues  always 
creates  ;  a  stupor  the  more  considerable,  and  the 
more  readily  followed  by  grangrene,  inasmuch  as 
the  red  blood  enters  the  organised  textures  in 
less  quantit}',  and  with  increased  difficulty.  (See 
Breschet,  in  Mem.  sm-  Diff&rentes  Espices  d'Aneu- 
ri/sines,  p.  153.)  If  the  artery  be  tied  both  above 
and  below  the  communication  with  the  vein,  the 
exchange  of  blood  between  the  two  vessels  will  be 
effectually  stopped :  the  proposal  once  made  by 
Dupuytren,  to  include  the  vein  in  the  ligatures 
along  with  the  artery,  must  therefore  be  unne- 
cessary, and,  as  likely  to  cause  phlebitis,  it  should 
not  be  adopted.   Indeed,  Dupuytren  himself  never 
tried  the  plan  on  the  living  subject.     (See  Mal- 
gaiyue,  Mcmuel,  i^c.  p.  195.)    As  for  the  mode 
of  operating  different  writers  give  different  ad- 
vice.    Thus,  according  to   Scarpa,    when  the 
aneurism   is  joined  with  an  aneurismal  varix, 
and  circumscribed,  but  the  circumstances  such  as 
to  require  the  brachial  artery  to  be  tied,  this  vessel 
should  be  exposed,  and  tied  above  the  swelling 
with  a  single  ligature.    It  is  only  when  the  aneu- 
rism is  diffused  that  opening  the  swelling  and  ap- 
plying a  ligature  both  above  and  below  the  aperture 
in  the  artery,  are  deemed  by  him  necessary.  On 
the  otlier  hand,  Mr.  Guthrie  directs  "an  incision 
at  the  part,  and  the  application  of  two  ligatures  to 
the  artery,  for  although  in  some  cases  one  has 
been  found  sufficient,  in  others  the  blood  has  re- 
turned into  the  sac  by  the  anastomosing  branches, 
and  a  second  operation  has  been  required  to  effect 
a  cure."  (See  Guthrie,  On  Dis.  of  Arlerios,  p.  334.) 
M.  Lisfranc  prefers  opening  the  sac,  and  applying 
two  ligatures.  "Perhaps,"  says  he,  "in  examples 
where  a  sac  intervenes  between  the  dilatation  of 
the  vein  and  the  injury  of  the  artery,  it  might  be 
prudent  to  open  the  aneurismal  pouch  without 
meddling  with  the  vein  ;  a  method  that  would 
create  less  risk  of  phlebitis,  which  sometimes  arises 
as  a  complication  of  the  operation."    {Da  I'Obli- 
tarulion  dcs  A  rlci-cs  dans  los*  Anetirysmes,  p.  112, 
8vo.  Paris,  1834.)  In  three  subjects,  in  whom  the 
bracliial  artery  was  tied,  the  tumor  reappeared 
(Dupui/lran,  Breschet);  and    in  two  others,  in 
wiiom  the  femoral  artery  was  tied,  death  ensued 
from  sloughing  and  hemorrliages.  M.  Jules  Cloquct 
relates  a  case  where  tlie  ligature  of  tiie  artery 
above  the  communication  with  tiie  vein  was  fol- 
lowed by  a  return  of  the  pulsation  in  the  tumor, 
atropliy  of  the  limb,  a  lived  discoloration  of  the 
fingers,  and  detachment  of  tlio  nails,  and  am))u- 
tntion  was  performed.  {Pathol.  6%«-.  p.  05,  4to. 
Paris,  1831.)     Hence  Dupuytren,  Breschet,  and 
Malgaigne  are  of  opinion,  that  tlie  Iluuterian  me- 
thod, with  a  single  ligature  above  the  tumor. 


should  be  abandoned.  (See  Manuel  de  Med.  Opcr. 
p.  195.  12mo.  Paris,  1834  ;  W.  Hunter,  in 
Med.  Ohs.  and  Inq.  vol.  v.  ;  Scarpa  on  Aneurism, 
p.  433,  ed.  2  ;  also  Guattani,  De  Cubiiijlejmrw 
aneurysm atilms,  in  Lauth's  Coll.  Scriptorum,  ^-c.  ; 
P.  Adelmann,  Trad.  Anal.  Chir.  de  A7ieurismale 
spuria  varicoso.  Wirceb.  1824  ;  Dupuylrcu,  liipert. 
Gin.  d^Anat.  el  de  Fhysioloyie,  i^-c.  t.  viii.  p.  104. 
1829,  and  Clin.  t.  i.  p.  275,  &c.  ;  Larrey,  in 
Man.  de  Chir.  Mil.  t.  iv.,  and  in  Clin.  Chir.  t.  iii. ; 
G.  Breschet,  De  I'Aneurysme  par  Transfusion,  in 
Mem.  Chir.  sur  Differentes  Espcces  d'Aneurysmcs, 
4to.  Paris,  1834.) 

Aneurism  by  An.astomosis 

Is  the  term  which  M]'.  John  Bell  applied  to  a 
species  of  aneurism,  resembling  some  of  the  bloody 
tumors  (piCBvi  maiorni)  which  appear  in  new- 
born children,  grow  to  a  large  size,  and  ultimately 
bursting,  emit  a  considerable  quantity  of  blood. 
Imperfect  descriptions  of  this  disease  may  be  traced 
in  writers  ;  though,  before  the  publication  of  Mr. 
John  Bell's  Principles  of  Surgery,  it  was  not 
classed  with  aneurisms.  Thus,  Desault  has  re- 
corded a  case  of  this  affection,  for  the  express 
purpose  of  proving  that  pulsation  is  an  uncertain 
sign  of  the  existence  of  an  aneurism.  (See  Pari- 
sian Chir.  Journal,  vol,  ii.  p.  73.) 

Aneurism  by  anastomosis  often  increases  from 
an  appearance  like  that  of  a  mere  speck,  or  mo- 
ther's mark,  to  a  formidable  disease.  The  tumor 
is  a  congeries  of  active  vessels  ;  and,  according  to 
Mr.  John  Bell,  the  areolar  tissue,  through  which 
these  vessels  are  expanded,  resembles  the  gills 
of  a  turkejr-cock,  or  the  substance  of  the  pla- 
centa, spleen,  or  womb.  The  irritated  and  inces- 
sant action  of  the  arteries  fills  the  cells  with  blood, 
and  from  these  cells  it  is  reabsorbed  by  the  veins. 
The  size  of  the  swelling  is  increased  by  exercise, 
drinking,  emotions  of  the  mind,  and  by  all  causes 
which  accelerate  circulation. 

Aneurism  by  anastomosis  is  compared  by  Du- 
puytren to  certain  erectile  tissues,  whicii  naturally 
appertain  to  the  organisation  of  the  animal  body. 
In  this  point,  there  is  an  agreement  between  him 
and  John  Bell.  "  A  textiu-e  of  this  kind,"  says 
Baron  Dupuytren,  "is  met  witii  in  the  genital 
organs  of  many  animals  of  both  sexes,  and  parti- 
cularly in  the  urethra,  the  corpora  cavernosa,  and 
the  glans  penis  ;  on  the  heads  and  necks  of  many 
birds  ;  on  the  buttocks  of  several  species  of  ape  ; 
and  on  parts  of  the  bodies  of  many  other  animals. 
This  erectile  tissue  was  regarded  by  Dupuytren  as 
the  model  and  type  of  several  accidental  tissues, 
which,  in  consequence  of  defects  of  organisation, 
either  original  or  acquired,  may  be  developed  in 
almost  any  part  of  the  human  body,  where  they 
produce  tumors,  which  frequently  attain  u  con- 
siderable size.  Such  growths  all  exhibit  the  same 
vascularity  and  organisation,  the  same  investment, 
and  the  same  fibrous  interlacement,  as  tlio  natural 
erectile  tissues  do  ;  but  tiieir  investment  is  weaker, 
and  the  quantity  of  nerves  in  them  is  less.  The 
skin  and  subcutaneous  areolar  tissue  are  particu- 
larly often  the  scats  of  tumors  of  this  character, 
which,  however,  are  sometimes  met  with  in  almost 
every  part.  In  particular,  they  present  themselves 
on  tlie  face  ami  the  integuments  of  the  cranium  ; 
and  they  form  tlie  basis  of  those  coiigenitjil  marks 
iiiul  swellings,  which  receive  the  name  of  nrevi. 
Sometimes  they  invade  the  whole  of  an  organ. 


ANEURISM, 

luis,  Dupuytren  had  a  case,  in  which  the  whole 
L 1  the  external  ear  and  a  portion  of  the  contiguous 
parts  were  converted  into  a  true  erectile  mass- 
lu  other  examples,  the  new  growth  leads  to  the 
torination  of  tumors  of  various  size,  placed  in  the 
very  substance,  or  in  the  interstices  of  organs. 
L'lider  some  circumstances,  the  accidental  erectile 
tissue  seemed  to  Dupuytren  to  be  tlie  product  of 
;i  degeneration  of  some  natural  texture,  and  of 
the  dilatation  of  its  capillary  network  ;  while  on 
other  occasions,  it  appeared  to  him  to  be  in  reality 
I  new  organ  developed  amongst  the  parts.  In  the 
St  case,  it  is  confounded  on  every  side  with 
:iic  healthy  textures  ;  in  the  second,  it  separates 
tiicsj  textures  fi-om  one  another,  compresses  them, 
and  at  the  same  time  remains  divided  from  them 
liy  a  dense  investment  of  ;u-eolar  tissue,  by  which 
it  is  circumscribed. 

The  accidental  erectile  tissues  of  Dupuytren, 
corresponding  to  the  aneurism  by  anastomosis  of 
J  ohn  Bell,  the  tetangiectasiae  of  Graefe,  the  cylin- 
liroid  aneurism  of  the  small  arteries  of  M.  Breschet, 
and  the  ntevi  of  many  writers,  are  generally  of  a 
J  dish  or  brownish  colour,  often  granular  on  their 
iiface,  and  situated  in  the  skin,  the  subcutaneous 
areolar  tissue,  or  between  the  muscles.  From  the 
investigations  of  M.  Breschet  and  Scarpa,  it  ap- 
iK'ars  that  the  small  vessels  of  the  bones,  as  well  as 
tiie  soft  parts,  are  occasionally  the  seat  of  aneurism 
iiy  anastomosis.  (See  Brescltet  in  Repert.  d'jhiat. 
eye.  t.  i.  anne'e  1826;  Scarpa,  AnnaLi,  Univ.  di 
Med.  1830.  Tumors  of  this  character  are  either 
flat  or  prominent.  Sometimes  the  skin,  under 
which  they  lie,  is  scai-cely  altered.  A  kind  of  mo- 
tion is  perceptible  in  them,  synchronous  with  the 
arterial  pulse.  Pressure  reduces  them  to  a  very 
small  size.  Though  usually  soft,  any  irritation  or 
excitement  renders  them  remarkably  tense  and 
turgid  ;  and  if  they  happen  to  be  woimded,  the 
hemorrhage  from  them  is  profuse,  and  often  very 
difficult  to  stop.  The  blood,  though  of  a  vermilion 
colour,  and  manifestly  arterial,  does  not  flow  out 
per  saltiim ;  but  trickles  away,  just  like  what 
happens  in  cases  of  fungus  heematodes.  {Dupuy- 
tren, Clin.  Chir.  t.  iv.  p.  8.)  Tumors  of  this 
description  do  not  spontaneously  disappear,  but, 
on  the  contrary,  have  a  tendency  to  increase  in 
magnitude.  In  a  few  instances,  however,  they 
have  been  known  to  disperse  in  consequence  of  an 
accidental  attack  of  inflammation  ;  and  Professor 
Gibson,  of  the  United  States,  gives  an  instance  of 
this,  which  occurred  during  a  fever.  {Pract.  and 
Insl.  of  Suryery.)  Like  the  natural  erectile  tissues, 
these  tumors  undergo,  at  the  same  epochs,  and 
fi-om  tiie  same  causes,  a  marked  development,  and 
alternations  of  tension  and  relaxation,  which  are, 
in  relation  to  the  healthy  or  unhealthy  state,  the 
strength  or  weakness  of  the  individual.  (See  Du- 
puytren, CUuique  Chir.  t.  iv.  p.  3 — 5.) 

I  have  mentioned  the  observation  of  Dupuytren, 
that  the  accidental  erectile  tissue  forms  the  basis  of 
those  congenital  marks  and  substances,  which  go 
under  the  name  of  najvi  matcrni.  As  Mr.  Guthrie 
remarks,  however,  "  It  is  only  wlien  these  spots, 
or  marks,  are  subcutaneous,  that  their  nature  ap- 
proaches to  that  of  aneurism  by  anastomosis.  The 
milder  kinds  of  subcutaneous  disease,  to  which  the 
name  of  na;vi  is  often  applied,  difl'ur  much  both  in 
appearance  and  size  ;  sometimes  remaining  sta- 
tionary through  life,  and  in  others,  even  dis- 
appearing altogetiier,  or  becoming  small  solid 
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prominences.  A  nsevus  is  usually  of  a  red  colour, 
with  a  bluish  cast,  shining  through  the  skin,  which 
appears  to  be  exceedingly  thin.  It  has  also  a  to- 
lerably defined  and  terminating  edge  ;  and  the 
disease  of  the  vessels  seems  to  be  confined  to  the 
part  discoloured,  or  extends  to  a  very  short  dis- 
tance around  it.  The  tumor,  or  naivus,  although 
large  and  elevated  in  size,  does  not  pulsate.  An 
aneurism  by  anastomosis,  in  its  most  formidable 
shape,  is  a  swelling  of  a  more  or  less  elevated 
form.  The  skin  is  in  general  thickened,  and  its 
colour  is  sometimes  but  little  altered,  although  it 
more  frequently  has  a  bluish  cast,  which  may  even 
tend  to  red.  The  pulsatory  nature  of  the  tumor 
is  distinct,  and  the  vessels,  both  arteries  and  veins, 
leading  to  or  from  it,  are  enlarged  for  some  dis- 
tance. The  tortuous  forms,  which  the  veins  parti- 
cularly assume,  give  to  this  disease  a  distinct 
character,  which  cannot  be  mistaken,  (See 
Guthrie,  On  Dis.  of  Arteries,  p.  341;  also  Breschet, 
Mem.  Chir.  p.  28.) 

Several  writers  describe  an  essential  difference 
between  simple  naevi  and  aneurism  by  anastomosis 
to  be  this:  in  the  former,  the  veins  are  chiefly 
affected  ;  in  the  latter,  the  arteries.  To  this  view 
Mr.  Guthrie  inclines,  for  he  says,  "  When  the  ar- 
teries partake  most  of  the  disease,  the  indistinct 
throbbing  attendant  on  it  is  soon  perceptible,  and 
becomes  in  a  short  time  a  marked  pulsation  ;  but 
in  cases  which  more  frequently  occur  in  children, 
and  are  congenital,  and  the  disease  seems  more  to 
affect  the  veins,  the  swelling  will  be  considerable, 
the  veins  greatly  dilated,  and  the  part  have  a 
varicose  appearance,without  any  pulsatory  motion." 
(See  Guthrie,  On  Dis.  of  Arteries,  p.  344.)  The 
cylindroid  aneurism  in  the  vessels  of  the  smallest 
diameter,  for  instance,  in  the  capillaries,  says  M. 
Breschet,  is  named  aneurism  by  arterial  anasto- 
mosis, and  aneurism  by  venous  anastomosis.  In  the 
first  of  these  tumors,  there  are  pulsations  syn- 
chronous with  the  pulse,  and  alternate  rises  and 
falls  corresponding  to  the  diastole  and  systole  of 
the  arteries,  circumstances  not  remarked  in  aneu- 
risms of  the  second  kind  ;  which,  however,  in  cer- 
tain states  of  the  circulation,  exhibit  a  sort  of 
erection  or  turgescence,  produced  by  the  influx  of 
a  greater  quantity  of  venous  blood.  (See  Breschet 
in  Mem.  Chir.  sur  Difftrenies  Espices  d^Aneti- 
7-ysmes.) 

It  is  observed  by  Mr.  Syme,  that  most  surgeons 
have  followed  John  Bell  in  believing  aneurism  by 
anastomosis  to  consist  of  a  morbid  cellular  struc- 
ture, through  which  the  blood  passes  in  its  course 
from  the  arteries  into  the  veins.  However  he  has 
long  been  one  of  those  who  maintain  tliat  'the  ap- 
parent cells  are  really  sections  of  enlarged  vessels, 
(Sec  Ed.  Med.  Journ.  No.  .98,  p.  72.) 
In  the  dissection  of  a  " 


.        ,  pulsatnig  tumor  of  the 

scalp  m  a  patient  who  had  died  aftor  the  operation 
of  tying  the  carotid  artery,  Dr.  Maclachlan  found 
the  branches  of  this  vessel  on  the  head  "  degcne- 
rated  into  dilated  tubes  of  extreme  thinness  and 
transparency  ;  which,  apparently  yielding  to  the 
impetus  of  the  bloiul,  had  become  elongated,  con- 
torted, and  ultimately  convoluted  on  themselves 
so  as  to  form,  by  this  species  of  doubling,  the  tu- 
mors, which  constituted  this  singular  disease." 
They  fiilt  like  jilaceiita,  and  the  larger  portion,  in'i- 
mediatoly  over  tiic  car,  looked  precisely  like  a 
bundle  of  earthworms  coiled  together.  (See 
Glasjoiu  Medical  Journ.  vol.  i.  p.  85.)  Two  cases 
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are  given  by  Pelletan,  fully  confirming  the  view 
taken  of  the  nature  of  the  disease  by  Dr.  Mac- 
lacblan  and  Mr.  Syme.  (See  Clinique  Chir.  t.  ii.) 
Boyer,  who  saw  one  of  these  cases,  describes  all 
the  arteries  of  the  swelling  as  being  dilated,  tor- 
tuous, knotty  ;  and  though  very^  large  in  some 
placeSj  in  others  contracted.  {Traite.  des  Mai.  Chir. 
t.  ii.  p.  295.)  In  the  tumor  described  by  Dr. 
Maclachlan,  none  of  the  cells  spoken  of  by  Mr. 
John  Bell  were  found  ;  no  parenchyma,  as  in 
the  spleen  ;  the  bulk  of  the  tumor  was  formed 
almost  entirely  by  convoluted  dilated  arterial 
trunks,  the  veins  being  but  little  changed  from 
their  healthy  state.  He  adds,  that  these  arteries  did 
not  appear  to  communicate  more  freely  than  by 
their  ordinary  inosculations.  Some  of  these  con- 
clusions appear  to  me  to  require  corroboration  by  a 
careful  anatomical  injection  of  the  vessels. 

Why,  however,  should  there  not  be  varieties  in 
this  disease  ?  The  observations  of  Baron  Dupuytren 
make  allusion  to  modifications  of  it ;  and,  according 
to  Mr.  Guthrie,  dissection  has  shown,  that  in  some 
instances  the  tumor  has  been  formed  by  contor- 
tions and  reflections  of  the  vessels  alone  ;  whilst,  in 
others,  the  spongelike  appearance  has  been  more 
distinct.  {On  Dis.  of  Arteries,  p.  343.)  He 
adds  that  in  nsevi  of  large  size  and  marked  cha- 
racters, as  well  as  in  aneurism  by  anastomosis,  the 
disease  essentially  consists  of  vessels,  with  the  in- 
terposition of  very  little  cellular  structure.  How- 
ever this  may  be,  I  believe  Dupuytren  correct  in 
describing  aneurism  by  anastomosis  as  essentially  a 
new  growth,  consisting  of  an  adventitious  erectile 
areolar  tissue,  pervaded  by  a  congeries  of  blood 
vessels.  Thus,  in  giving  the  particulars  of  a  case 
of  aneurism  by  anastomosis  of  the  ear  and  side  of 
the  head,  Dupuytren  states,  that  two  very  different 
elements  were  distinguishable  in  the  mass,  both  by 
the  finger  and  the  eye.  The  first  presented  itself 
in  the  form  of  wide,  sinuous,  irregular  knotty  tubes, 
full  and  compressible,  winding  over  the  temple 
and  ear,  to  which  they  communicated  a  knobby 
appearance.  These  tubes  arose  one  from  another, 
in  the  manner  of  arteries ;  and  the  trunk  of  them, 
which  was  equal  in  size  to  the  little  finger,  gradu- 
ally diminished,  still  retaining,  however,  in  its 
smallest  branches,  the  diameter  of  a  crow-quill  ; 
and  these  could  be  traced  even  into  the  skin.  The 
origin,  the  situation,  the  direction,  and  the  divisions 
of  these  tubes,  and  especially  their  pulsations,  syn- 
chronous with  those  of  the  heart,  and  the  force  of 
which  seemed  to  threaten  every  instant  a  rupture  of 
the  tumor,  and  a  perilous  hemorrhage,  were  a  suf- 
ficient proof  that  they  were  formed  by  the  arterial 
system  of  the  ear,  temple,  and  occipital  region, 
extraordinarily  dilated  in  its  trunks,  branches,  and 
cutaneous  ramifications.  All  that  did  not  imme- 
diately belong  to  the  dilatation  of  the  arterial  triniks, 
was  formed  of  accidental  erectile  tissue,  which 
filled  up  the  interstices  of  the  network  of  vessels, 
and  gave  to  the  parts  their  purple  colour,  their 
higher  temperature,  and  tlieir  double  movement 
of  expansiou  and  subsidence.  The  tumor  shri- 
velled and  became  pale  undnr  slight  compression  ; 
but  soon  resumed  its  usual  colour,  size,  and  ten- 
sion. (See  Dupuytren,  Clin.  Chir.  t.  iv.  p.  1.3.) 

In  the  female  subject,  the  licmorrhage  from  the 
aneurism  by  anastomosis  is  Bometimcs  a  substitute 
for  menstruation,  as  the  following  exam])Io  illus- 
trates : — Ann  Vachot,  of  St.  Maury,  in  Bicsse, 
was  born  with  a  tumor  on  her  chin,  of  the  size 


and  shnpe  of  a  small  strawberrj',  without  pain, 
heat,  or  discoloration  of  the  skin.  As  it  produced 
no  uneasiness,  nor  inconvenience  whatever,  it  ex- 
cited little  attention,  particularly  as  it  did  not  seem 
to  increase  with  the  growth  of  the  child.  For  the 
first  fifteen  years,  there  was  but  little  alteration  ; 
but,  about  the  menstrual  period,  it  increased  sud- 
denly to  double  the  size,  and  Ijecame  more  elon- 
gated in  its  form.  A  quantity  of  red  blood  was 
observed  to  ooze  from  its  extremit}'.  This  flux 
became,  in  some  measure,  periodical,  and  some- 
times was  sufficiently  abundant  to  produce  an 
alarming  degree  of  weakness.  Each  period  of  its 
return  was  preceded  by  a  violent  pain  in  the  head 
and  numbness.  Before  and  after  the  appearance 
of  these  symptoms  there  was  no  alteration  in  the 
size  of  the  tumor  ;  the  only  difference  was  a  small 
enlargement  of  the  cutaneous  veins,  with  an  in- 
crease of  heat  in  the  part,  occasioning  some  degree 
of  tenderness.  The  menses  at  length  took  place, 
but  in  small  quantity,  and  at  irregular  periods, 
without  influencing  the  blood  discharged  from  the 
tumor,  or  the  frequency  of  the  evacuation.  The 
breasts  were  not  enlarged  till  a  late  period,  nor  did 
the  approach  of  puberty  seem  to  have  its  accus- 
tomed influence  on  those  glands,  &c.  (See  Pa- 
risian Chir.  Journ.  vol.  ii.  p.  73,  74.) 

In  the  article  NiEVUS,  I  shall  explain  the  modes 
of  treatment  applicable  to  the  superficial  kinds, 
and  at  present  consider  what  should  be  done  for 
the  cure  or  relief  of  the  subcutaneous  and  deeper 
forms  of  the  disease,  to  which  the  term  aneurism 
by  anastomosis  more  particularly  refers. 

The  first  plan  which  I  shall  notice  is  that  of 
removing  the  disease  with  a  knife.  This  should 
only  be  attempted  where  the  morbid  tissue  does 
not  extend  too  deepl}',  and  where  there  is  a  fair 
prospect  of  being  able  to  take  every  particle  of  it 
away  without  endangering  life  by  hemorrhage.  As 
Mr.  John  Bell  inculcates,  the  rule  in  this  operation 
is  not  to  cut  into  the  diseased  part,  but  to  cut  it 
out  (see  Principles  of  Surgery,  Disc,  ix.)  ;  a  piece 
of  advice  repeated  by  Mr.  Wardrop,  whenhesaj-s, 
the  surgeon  should  avoid  cutting  into  the  tumor  ; 
for,  unlessthiscautionbe  attended  to,  thehemorrhage 
is  violent  ;  whereas,  by  making  the  incisions  beyond 
the  diseased  structure,  the  flow  of  blood  is  ranch 
more  moderate.  {Mad.  Chir.  Trans,  vol.  ix.  p,  212). 
If  the  incisions  be  carried  into  the  morbid  tissue, 
the  hemorrhage  will  be  great,  because  the  enlarged 
and  diseased  vessels  have  lost  their  power  of  con- 
tracting, and  there  will  also  be  a  probability  of 
the  return  of  the  disease.  "  If  the  n.-cvus  be  large, 
round,  or  of  a  figure  which  does  not  admit  of  its 
being  removed  by  two  elliptical  incisions,^  so  as 
to  give  a  reasonable  hope  of  union,  or  if  the  cicatrix 
is  likely  to  be  large  and  unseemly,  the  operation 
by  ligature  is  to  be  preferred."  (See  Guthrie, 
On  Dis.  of  Arteries,  p.  346.)  I  find  that  extirpa- 
tion witli  the  knife  answers  remarkably  well  when 
the  disease  is  on  the  lip,  or  part  of  the  ear,  care 
being  taken  to  cut  in  the  sound  part.  I  have 
removed  many  swellings  of  this  kind  from  the  lips 
of  young  children,  and  always  found  the  hemor- 
rhage cease  directly  the  edges  of  the  wound  were 
brought  together  with  the  twisted  suture. 

The  following  case,  recorded  by  Mr.  Wardrop, 
aft'ords  a  valuable  illustration  of  the  nature  .and 
structure  of  one  form  of  this  disease.  A  clii  d  was 
born  with  a  subcutaneous  nicvus  on  the  back  part 
of  the  neck,  of  tlic  form  and  size  of  Inilf  an  oi- 
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diiiary  orange.  The  Uimor  had  been  daily  in- 
creasing ;  and  wlien  Mr.  Wardrop  saw  it,  ten  days 
after  birth,  the  skin  had  given  way,  and  a  profuse 
hemorrhage  had  talcen  place.  The  swelling  was  so 
soft  and  compressible,  that  when  squeezed  in  the 
hand  it  yielded  like  a  sponge,  and  was  reducible 
to  one  third  of  its  original  size.  On  removing  the 
pressure,  however,  the  tumor  rapidly  filled  again, 
and  the  skin  resumed  its  purple  colour.  "  Con- 
ceiving the  immediate  extirpation  of  the  tumor 
the  only  chance  of  saving  the  infant  (says  Mr. 
Wardrop),  I  removed  it  as  expeditiously  as  pos- 
sible, and  made  the  incision  of  the  integuments 
beyond  the  boundary  of  the  tumor  ;  aware  of  the 
danger  of  hemorrhage  where  such  tumours  are 
cut  into.  So  profuse,  however,  was  the  bleeding, 
that,  though  the  whole  mass  was  easily  removed 
by  a  few  incisions,  the  child  expired. 

"  The  tumor  having  been  injected,  by  throwing 
coloured  size  into  a  few  of  the  larger  vessels,  its 
intimate  structure  could  be  accurately  e.xamined. 
Several  of  the  vessels,  which,  from  the  thinness  of 
their  coats,  appeared  to  be  veins,  were  of  a  large 
size,  and  there  was  one  sufficiently  big  to  admit  a 
full-sized  bougie."  This  vessel  was  quite  as  large 
as  the  carotid  artery  of  an  infant.  The  boundaries 
of  the  tumor  appeared  distinct,  some  healthy 
cellular  membrane,  traversed  by  the  blood  vessels, 
surrounding  it.  On  tracing  these  vessels  to  the 
diseased  mass,  they  penetrated  into  a  spongj"^  struc- 
ture, composed  of  numerous  cells  and  canals,  of 
a  variety  of  forms  and  sizes,  all  of  which  were 
filled  with  the  injection,  and  communicated  di- 
rectly with  the  ramifications  of  the  vessels.  These 
cells  and  canals  had  a  smooth  and  polished  surface, 
and  in  some  parts,  resembled  very  much  the 
cavities  of  the  heart,  fibres  crossing  tliem  in  various 
directions,  like  the  chordae  tendineas.  The  open- 
ing in  the  skin,  through  which  the  blood  had 
escaped  during  life,  communicated  directly  with 
one  of  the  large  cells,  into  which  the  largest  vessel 
also  passed.  {Wardrop,  in  Afed.  C/iir.  Trans. 
vol.  ix.  p.  203.) 

This  case  furnishes  an  instructive  warning  to  us 
not  to  attempt  to  cut  out  an  aneurism  by  anasto- 
mosis, where  the  size  of  it,  and  the  age  or  weak- 
ness of  the  individual,  render  it  probable  that  he 
will  not  bear  the  Joss  of  blood.  I  lately  saw  a 
child  with  Messrs.  Gilchrist,  of  Sunbury,  aged 
about  two  years,  with  a  tumor  over  the  base  of 
the  scapula,  the  nature  of  which  seemed  obscure. 
I  made  an  exploratory  puncture  in  it,  meaning  to 
remove  it  at  once,  if  composed  of  fat.  But  the 
profuse  gush  of  blood  which  followed  the  lancet, 
and  the  pulsations  felt  in  the  swelling  during  the 
child's  agitation,  left  no  doubt  about  the  case  being 
an  aneurism  by  anastomosis.  As  the  tumor  was 
as  large  as  half  an  orange,  and  the  cliild  so  young, 
I  refrained  from  the  attempt  to  cut  it  away,  fear- 
ful that  the  bleeding  might  be  more  profuse  than 
the  little  patient  would  bear.  Mr.  Lawrence,  who 
has  since  been  consulted,  docs  not  recommend  the 
operation. 

In  tiie  Section  on  Carotid  Aneurisms,  1  have 
mentioned  the  cases,  in  which  Mr.  Travers  and 
Mr.  Dairyniple  cured  aneurisms  by  anastomosis  in 
the  orbit,  by  tying  the  common  carotid  artery  ; 
a  practice  which  has  been  repeated  with  success 
yery  lately  by  Mr.  Busk,  surgeon  to  the  ])rca(l- 
nonglit  hospital  sliip  at  Deptford.  (Sec  Loud. 
Me./.  Gaz.  Feh.  27,  103G.)     Profes3or  Pattison 


cured  an  immense  finnstomosing  aneurism  of  the 
cheek  and  side  of  the  face  by  taking  up  the  carotid 
artery.  (See  Med.  and  Phys.  Jotirn.  vol.  xlviii. 
Jidy,  1822.)  These  facts  prove,  that  aneurism  by 
anastomosis,  like  many  other  diseases,  sometimes 
admits  of  being  cured,  on  the  principle  of  cutting 
off,  or  lessening,  the  supply  of  blood  to  the  part 
affected. 

However,  surgeons  must  not  be  too  confident 
of  being  always  able  to  cure  the  disease,  by  tying 
the  main  artery,  from  which  the  swelling  receives 
its  supply  of  blood  ;  and  the  great  cause  of  failure 
is  the  impossibility  of  preventing  in  some  situations 
the  transmission  of  a  considerable  quantity  of  blood 
into  the  tumor,  through  the  anastomosing  vessels. 
A  case  is  recorded  by  Maunoir,  in  which  he  ap- 
plied a  ligature  for  three  days  to  the  carotid  artery, 
and  obliterated  it  ;  yet  the  benefit  effected  seemed 
to  be  only  temporary,  as,  in  a  short  time,  the 
tumor  was  as  large  as  before.     (See  Med.  and 
Phys.  Journ.  vol.  xlviii.)    In  fact,  every  vessel, 
artery,  and  vein,  around  the  disease,  seems  to  be 
enlarged  and  turgid  ;  and  the  inosculations  are  so 
infinite,  that  no  point  of  the  circumference  of  the 
swelling  can  be  imagined  which  is  free  from  them. 
Etienue  Dumand  was  born  with  two  small  red 
marks  on  the  antihelix  of  the  right  ear.   Until  the 
age  of  twelve  years,  the  chief  inconveniences  were 
a  sensation  of  itching  about  the  part,  occasional 
bleeding  from  it,  and  the  greater  size  of  this  than 
of  the  other  ear.   The  disease  now  extended  itself 
over  the  whole  antihelix,  and  to  the  helix  and  con- 
cha ;  and  the  upper  part  of  the  ear  became  twice 
as  large  as  natural.     Slight  alternate  dilatations 
and  contractions  began  to  be  perceptible  in  the 
tumor,  which  was  of  a  violet  colour,  and  covered 
by  very  thin  skin.  Soon  afterwai-ds  any  accidental 
motion  of  the  patient's  hat  was  sufficient  to  excite 
copious  hemorrhages,  which  were  difficult  to  sup- 
press, and,  at  the  same  time  that  they  produced 
great  weakness,  caused  a  temporary  diminution  of 
the  tumor  and  its  pulsations.    At  length  the  dis- 
ease began  to  raise  up  the  scalp  for  the  distance 
of  an  inch  around  the  meatus  auditorius,  and 
the  hemorrhages  to  be  more  frequent  and  alarm- 
ing. Pressure  was  applied  to  the  temporal,  auri- 
cular, and  occipital  arteries;  but,  as  the  patient 
could  not  endure  it,  the  first  two  of  these  vessels 
were  tied,  the  only  benefit  from  which  was  a  slight 
diminution  in  the  pulsation  and  bulk  of  the  swell- 
ing.   This  treatment  did  not  prevent  the  return 
of  hemorrhage,   and  therefore  forty-tliree  days 
after  the  first  operation,  a  ligature  was  applied  to 
the  occipital  artery.   As  the  disease  still  continued 
to  m.ike  progress,  the  patient  entered  the  IlStel 
Dieu,  where  on  the  8th  of  April,  1818,  Unpuytren 
tried  what  effect  tying  the  trunk  of  the  carotid 
artery  would  produce  on  the  swelling.     As  soon 
as  the  ligature  had  been  applied,  the  throbbings 
ceased,  and  the  tumor  underwent  a  considerable 
dimniution.  On  the  eighteenth  d.-iy,  slight  o\-pan. 
sions  and  contractions  of  tius  diseased  part  of  the  ear 
were  again  perceptible,  though  the  swelling  had 
dnninished  one  third,  and  no  throbbing  could  be 
distinguished  in  tlio  nciglibniiriiig  arteries.  The 
ear  was  now  kept  compressed  between  two  masses 
of  charpie.     On  the  forty-sixtli  day  Dnpuytreii 
tried  what  bciicHt  would  result  from  pressing 
the  blood  out  of  the  tumor,  and  then  covering  it 
with  jilaster  of  Paris.  This,  however,  soon  cracked 
in  various  places,  and  could  not  be  kept  on  the 
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part.  An  instrument  was  then  contrived  for  the 
reception  and  compression  of  the  ear.  This  had 
the  effect  of  restraining  the  enlargement  of  tlie  ear, 
but  was  found  inadequate  to  destroy  the  erectile 
tissue,  which  still  continued,  notwithstanding  the 
pulsation  of  the  arteries  had  ceased.  To  have  got 
rid  of  this  portion  of  the  disease,  observes  Dupuy- 
tren,  it  would  have  been  necessary  either  to  re- 
move the  tissue  composing  it,  or  to  cliange  its 
organisation.  The  first  plan,  on  account  of  the 
extent  of  the  disease,  he  did  not  consider  safe  ; 
nor  could  he  alter  the  nature  of  the  disease. 

The  historj'-  of  the  foregoing  case,  resumed  fif- 
teen years  after  the  operation,  proves  th:it  though 
tying  the  carotid  artery  is  less  efficacious  in  curing 
a  tumor  composed  of  erectile  tissue,  than  a  com- 
mon aneurism,  yet  it  checks  its  progress,  and 
diminishes  its  danger.    After  the  carotid  artery 
had  been  tied  in  the  preceding  case,  the  tumor 
made  little  or  no  progress  ;  the  size  of  the  ear  re- 
mained stationary  ;  and  no  return  of  hemorrhages 
took  place.    But  whatever  may  be  the  degree  of 
benefit  resulting  from  the  plan  of  tying  the  principal 
artery  leading  to  the  disease,  Dupuytren  gives  it 
as  his  decided  opinion,  that  it  ought  to  be  resorted 
to  when  an  erectile  tumor  has  invaded  a  part 
where  compression,  cauterisation,  and  extirpation 
with  the  knife,  are  all  impracticable.    If  there  be 
no  carcinomatous  tissue  blended  with  the  erectile, 
the  progress  of  the  disease  will,  at  all  events,  be 
retarded  by  the  operation.    (See  Dupuytrerif  Cli- 
nique  Chir.  t.  iv.  p.  5 — 26  ;  and  Breschet's  Trans, 
of  Hodgsoti's  Treatise,  t.  ii.  p.  296.)    The  experi- 
ment has  been  made  of  tying  both  carotids  where 
the  ligature  of  one  proved  insufficient  to  prevent 
the  return  of  pulsation  in  the  arteries  immediately 
supplying   the   tumor.     Dr.  Mussey,  of  New 
Hampshire,  in  America,  was  consulted  in  Sep- 
tember, 1 829,  by  J.  Patee,  aged  20,  for  a  large 
pulsating  purple  tumor,  situated  upon  the  vertex  of 
the  head,  with  a  base  of  about  five  inches  in  diame- 
ter, and  rising  about  two  inches  above  the  cranium. 
The  tumor,  which  had  existed  from  infancy,  had 
greatly  increased  during  the  three  years  anterior 
to  the  above  date.     Upon  its  apex  was  an  ulcer, 
from  which  hemorrhages  had  occasionally  taken 
place,  and  once  to  the  amount  of  two  quarts. 
"  The  left  temporal  artery  and  vein  in  front  of  the 
ear,  seemed  through  the  integuments  five  eighths 
of  an  inch  in  diameter,  and  the  pulsations  of  the 
artery  were  visible  at  the  distance  of  fifteen  feet. 
A  vein,  passing  from  the  tumor  down  the  fore- 
head, was  half  an  inch  in  diameter  ;  and  when  the 
head  had  been  shaved  more  than  twenty  pulsating 
arteries  were  seen  running  to  the  tumor,  none  ot 
which  were  under  the  size  of  a  goose-quill.  Dr. 
Mussey,  on  the  20  th  of  September,  tied  the  left  com- 
mon carotid  ;  and  finding  this  effectual,  he  applied  a 
ligature  to  the  right  one,  twelve  days  after  the  first 
operation.     The  tumor  was  covered  with  a  com- 
press moistened  with  alum-water,  and  gentle  pres- 
sure maintained  with  a  bandage.    In  about  three 
weeks  from  the  period  of  the  second  operation,  tiic 
swelling  was  not  above  one  third  of  its  original 
size.    Five  or  six  days  later,  it  began  ver}"-  sligiitly 
to  enlarge  again  ;  its  colour  became  deeper  ;  and 
a  feelile  thrill  was  sometimes  perce))til)le  in  the  left 
temporal  artery.     As  Dr.  Mussey  found  that  tlie 
ligature  of  the  carotid  promised  no  further  benefit, 
he  dctoniiined  to  encircle  tlie  tumor  by  incisions, 
and  to  dissect  it  away  rapidly  from  the  pericranium. 


More  than  an  hour  was  occupied  in  carrying  the 
knife  around  the  base  of  tile  tumor  ;  for  only  an 
inch  and  a  half  of  the  scalp  was  cut  at  a  time, 
and  as  soon  as  this  was  done,  firm  compression 
was  made  upon  each  lip  of  the  incision,  while  the 
vessels  were  secured  with  ligatures,  more  than 
forty  of  which  were  applied  in  proceeding  round 
the  tumor.  Notwithstanding  these  precautions, 
nearly  two  quarts  of  blood  were  lost.  The  patient 
was  faint,  and  continued  very  feeble  for  several 
hours.  The  naked  pericranium,  in  extent  about 
twenty-five  square  inches,  granulated  favourably, 
and  the  part  healed  up.  (See  American  Journ. 
of  Med.  Sciences  for  Feb.  18.30.) 

This  case  is  instractive,  as  proving  still  more  con- 
vincingly than  perhaps  any  other  case  on  record, 
that  tying  the  carotid  arteiy  will  not  completely  cure 
an  aneurism  by  anastomosis  on  the  head,  though 
the  plan  has  generally  succeeded  for  swellings  of 
this  description  in  the  orbit.  Tk  ligature,  even  of 
both  carotids,  in  Dr.  Mussey's  ease,  did  not  pre- 
vent the  return  of  pulsation  in  the  temporal  ar- 
tery ;  and  this  unpromising  circumstance  led  him 
to  adopt,  without  delay,  the  plan  of  encircling  this 
disease  by  a  succession  of  short  incisions,  in  the 
way  practised  by  Dr.  Gibson.  Time  was  not 
afforded  to  see  whether  the  growth  of  the  tumor 
would  have  been  permanently  checked,  and  the 
return  of  hemorrhages  prevented  b)'  the  ligature 
of  both  carotids,  as  happened  in  Dupuytren's  case 
from  the  ligature  of  one  of  them.  An  interesting 
question  here  is,  whether  the  ligature  of  the  carotids 
made  the  final  excision  of  the  tumor  safer,  with 
respect  to  hemorrhage  ?  Without  this  preliminary 
measure.  Dr.  Gibson,  we  find  accomplished  what 
Dr.  Mussey  did  with  it. 

Some  aneurisms  by  anastomosis,  on  or  near  the 
surface  of  the  body,  may  be  extirpated  with  a  liga- 
ture. A  needle,  armed  with  a  double  ligature,  is 
passed  under  the  erectile  tissue.  As  it  is  of  im- 
portance that  the  ligature  go  more  deeply  than  the 
deepest  part  of  the  swelling,  the  assistant  ought  to 
raise  up  the  tumor  from  the  subjacent  parts,  while 
the  needle  is  pushed  under  its  base.  The  needle 
having  been  cut  off,  one  portion  of  the  ligature  is 
firmly  tied  over  one  half  of  the  circumference  of 
the  swelling,  and  the  remaining  part  of  it  over  the 
other  half.  Thus  the  supply  of  blood  to  the  swell- 
ing is  completely  cut  off.  After  a  few  days,  the 
diseased  mass  and  the  ligatures  are  detached  by 
an  ulcerative  process  ;  and,  as  Mr.  Guthrie  ob- 
serves, if  the  disease  has  been  completely  removed, 
the  ulcer  heals  without  difKcultj',  and  the  scar  is 
often  less  than  if  the  operation  had  been  done  with 
the  knife.  If  the  disease  should  not  be  completely 
removed,  a  second  ligature  may  be  applied,  or,  as 
I  have  sometimes  preferred,  the  remains  of  the  dis- 
ease may  be  extirpated  with  caustic  and  pressure. 
We  arc  informed  that  this  method  has  been  fol- 
lowed, for  many  years,  by  the  surgeons  of  the 
Westminster  Hospital.  Mr.  Keate  has  made  an 
improvement  in  it,  which  consists  in  employing 
pins,  which,  by  being  passed  across,  but  under- 
neath the  tumor,  admit  of  compression  being 
made  around  a  larger  surface  than  could  otherwise 
he  included  in  the^ligature.  (See  Guthrie,  On  Dis. 
of  Art.  p.  3-16.)  In  one  case  thus  treated  by  Sir 
ISenjamin  Brodie,  where  the  size  of  the  swelling, 
which  was  on  the  forehead,  was  too  extensive  t.> 
be  embraced  with  a  needle  and  double  ligature 
in  the  common  way,  he  used  straight  pins,  like 


t  030  for  the  linro-lip,  which,  being  pushed  under 
]  I  le  disease  at  right  angles,  enabled  him  to  pass 
I  ligature  around  the  base  of  it.    In  this  instance 
became  necessary  to  employ  a  second  set  of  pins 
■  1  a  second  ligature ;  but  the  cure  was  ultimately 
c 'inplete.     (See  Brodie,  in  Med.  Chir.  Trims. 
vol.  XV.  p.  177.) 

An  infant,  six  weeks  old,  was  brought  to  Mr. 
A\'ardrop,  on  account  of  an  aneurism  by  anasto- 
'sis  (a  subcutaneous  naivus)  of  a  very  unusual 
e,  situated  on  the  left  cheek.  The  base  of  the 
t.imor  extended  from  the  temple  to  beyond  the 
angle  of  the  jaw,  completely  enveloping  the  car- 
tilage of  the  ear.  At  its  upper  part,  there  was  an 
ulcer,  about  three  inches  in  diameter,  presenting 
a  sloughing  appearance.  The  tumor  was  soft 
and  doughy  ;  its  size  could  be  much  diminished 
by  pressure  ;  there  was  a  throbbing  in  it,  and  a 
strong  pulsation  in  the  adjacent  vessels.  The 
disease  was  daily  increasing,  and  several  profuse 
hemorrhages  had  taken  place  from  the  ulcerated 
part.  Mr.  Wardrop  knowing,  from  the  case  to 
which  I  have  already  adverted,  the  danger  of 
attempting  to  extirpate  so  large  a  tumor  of  this 
nature,  was  led  to  try  what  benefit  might  be  ob- 
tained by  tying  the  carotid  artery.    A  few  hours 

■  after  this  operation,  the  tumor  became  soft  and 
pliable  ;  its  purple  colour  disappeared,  and  the 
tortuous  veins  collapsed.  On  the  second  day, 
the  skin  had  resumed  its  natural  pale  colour,  and 
the  ulceration  continued  to  extend.  On  the  third, 
the  tumor  still  diminished.  On  the  fourth,  the 
swelling  had  considerably  increased  again  ;  the 
integuments  covering  it  had  become  livid,  and 
the  veins  turgid.  The  inosculating  branches  of 
the  temporal  and  occipital  arteries  had  become 
greatly  enlarged.    A  small  quantity  of  blood  had 

I  oozed  from  the  ulcer.  After  remaining  without 
much  alteration,  the  tumor  on  the  seventh  day 
had  again  evidently  diminished.  On  the  ninth, 
the  ulceration  was  extending  itself  slowlj',  and  the 
tumor  was  lessened  fully  one  half.  On  the  twelfth, 
the  child's  health  was  materially  improving.  The 

■  auricular  portion  of  the  swelling  had  now  so  much 
diminished,  that  the   cartilage  of  the  ear  had 

!  fallen  into  its  natural  situation.    After  poultices 
I  had  been  applied  for  two  days,  the  central  por- 
I  tion  of  the  swelling,  which  appeared  like  a  mass 
of  hardened  blood,  was  softened,  and  Mr.  War- 
!  drop  removed  considerable  portions  of  it.    On  the 
I  thirteenth,  the  child  became  very  ill,  and  died  the 
I  following  day,  exhausted  by  the  irritation  of  an 
ulcer,  which  had  involved  the  whole  surface  of  an 
enormous  tumor.    Mr.  Wardrop  thinks  the  ad- 
vantages likely  to  occur  from  the  plan  of  tying 
:  the  main  arteries  supplying  tumors  of  this  nature 
with  blood  arc,  the  diminution  of  the  size  of  the 
disease  ;  the  lessening  of  the  danger  of  hemor- 
rhage, if  the  ulcerative  process  has  commenced;  and 
'  the  rendering  it  practicable  to  remove  the  snclling 
with  the  knife,  though  the  operation  may  previously 
have  been  dangerous,  or  impracticable.  (Sec71/c(i. 
Cliir.  Trans,  vol.  ix.  p.  QOO— 214,  &c.) 

In  the  foregoing  part  of  this  article,  I  mentioned 
the  trial  of  tlie  method  of  securing  the  principal 
branches  of  the  external  carotid  distributed  to  the 
tumor.  This  plan  has  generally  failed,  and  it 
did  so  in  the  example  under  Dupuytren,  who, 

■  therefore,  decided  to  take  up  the  common  carotid 
)  itself.    Ur.  Gibson,  in  his  Institutes  of  Surgery, 

however,  relates  a  case,  in  which  the  practice 
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succeeded.  Tho  patient,  a  woman,  had  a  large 
pulsating  tumor,-  which  covered  almost  the  whole 
of  the  right  side  of  the  head,  and  often  bled  pro- 
fusely. Dr.  Gibson  began  with  cutting  off  the 
supply  of  blood  to  the  tumor  through  the  occipital 
and  temporal  arteries.  The  swelling  now  lessened, 
and  its  pulsations  became  weaker  ;  but,  as  this 
amendment  was  only  temporary,  he  proceeded  to 
divide  the  parts  situated  between  the  former  inci- 
sions, and  to  tie  the  vessels.  The  first  cut  was  two 
inches  in  length,  and  a  great  deal  of  blood  was  lost 
before  all  the  vessels  were  secured.  The  second 
cut  was  three  inches  in  extent ;  but  so  much  blood 
was  now  lost,  that  it  became  necessary  to  postpone 
the  completion  of  the  operation.  After  twelve 
days,  the  incisions  were  extended  again ;  and,  at 
the  end  of  the  fortnight,  the  circumvection  of  the 
wound  was  completed,  and  th?  tumor  removed  : 
the  periosteum  being  left,  from  which  granulations 
soon  arose,  and,  in  a  few  weeks,  the  wound  was 
healed. 

Aneurism  by  anastomosis,  when  situated  on  the 
fingers,  may  render  amputation  of  them  indispen- 
sable, provided  the  whole  of  the  disease  cannot  be  got 
rid  of  by  other  means.    I  once  saw,  with  Mr.  Law- 
rence, an  aneurism  by  anastomosis,  situated  on  the 
ring  finger  of  the  right  hand,  in  a  young  woman, 
about  t\yenty3'ears  of  age.  The  disease  was  attended 
with  painful  sensations,  extending  to  various  parts 
of  the  limb  and  the  breast,  and  the  arm  was  dis- 
qualified for  any  kind  of  exertion.    In  January, 
1815,  Mr.  Hodgson  had  taken  up  the  radial  and 
ulnar  arteries,  and  the  first  consequences  of  the 
operation  were  an  entire  cessation  of  beating,  col- 
lapse of  the  swelling,  and  relief  from  pain;  but  these 
symptoms  all  recurred  in  a  few  days.  Finding 
compression  unavailing,  and  the  sufferings  of  the 
patient  increasing,  Mr.  Lawrence  proposed  ampu- 
tation of  the  finger  at  the  matacarpal  joint  ;  but 
as  this  suggestion  was  not  approved  of,  he  recom- 
mended the  patient  to  try  the  effects  of  a  division 
of  all  the  soft  parts,  by  a  circular  incision  close  to 
the  palm,  so  as  to  cut  off  the  supply  of  blood. 
This  operation  Mr.  Lawrence  performed,  in  the 
presence  of  Mr.  George  Young  and  myself,  in  as 
complete  a  manner  as  can  possibly  be  conceived. 
All  the  soft  parts,  excepting  the  flexor  tendons, 
with  their  theca;and  the  extensor  tendon,  were  di- 
vided. ■-The  digital  artery,  which  had  pulsated  so 
evidently  in  the  palm  of  the  hand,  was  fully  eqiuvl 
in  size  to  the  radial,  or  ulnar  of  an  adult,  and  was 
the  principal  nutrient  vessel  of  the  disease.  After 
tying  this  and  the  opposite  one,  we  were  surprised 
at  finding  so  strong  a  jot  of  arterial  blood  from  the 
other  orifices  of  these  two  vessels,  as  to  roiuler  lic.a- 
tures  necessary.    I  can  here  only  add,  that  the 
whole  finger  bej'ond  the  cut  swelled  very  consider- 
ably ;  the  incision  healed  slowly  ;  the  swelliiiK 
subsided,  but  did  not  entirely  disappear  ;  the  inte- 
guments recovered  their  natural  colour  ;  the  pulsa- 
tion and  pain  were  removed  ;  and  the  patient  so  far 
recovered  the  use  of  her  arm,  that  she  could  work 
at  her  needle  for  an  hour  together,  and  use  the 
arm  for  most  purposes.    (See  Wiml.rop's  Ol>s  on 
niw  Species  o/NcBvus,  in  I\[c<L  Chir.  Trans,  vol  ix 
p.  210'.) 

Mr.  Russell,  an  uriny  surgeon,  has  pub- 
lished some  interesting  particulars  of  an  aneu- 
rism by  anastomosis  of  the  hand.  The  patient  (a 
lauiulress),  aged  41,  had  two  tumors,  each  about 
the  size  of  a  walnut ;  one  at  the  extremity  of  the 
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ring  finger^  the  other  on  that  of  the  little  finger  of 
the  left  hand.  They  extended  along  each  finger 
to  the  middle  of  it,  and  were  of  a  violet  colour, 
spongy  feel,  and  of  a  structure  resembling  placenta. 
They  shrunk  under  pressure,  but  recovered  their 
size  on  its  being  removed  ;  throbbed  strongly,  as 
did  all  the  vessels  of  the  arm  :  were  excessively 
painful,  and  attended  with  irritability  of  the  whole 
frame.  The  radial  and  ulnar  arteries  were  en- 
larged, the  latter  tortuous  ;  and  the  basilic  vein 
had  a  varicous  appearance.  The  disease  had  ex- 
isted five  years,  and  bled  freely  and  frequently. 
Mr.  Ru3sell  recommended  the  removal  of  the  two 
fingers  at  the  metacarpal  joints,  which  the  woman 
objected  to.  In  about  two  months,  however,  she 
returned,  willing  to  imdergo  any  operation  which 
Mr.  Russell  deemed  necessary.  The  disease  had 
now  extended  itself,  so  as  to  form  one  aneurismal 
tumor  at  the  commissure  of  the  two  fingers.  The 
placenta-like  appearance  reached  to  the  wrist  ;  the 
arm  was  of  an  erythematous  hue  to  the  elbow  ;  the 
tumors  had  ulcerated  and  sloughed  ;  and  the 
carious  phalanges  protruded  from  the  gangrenous 
fingers,  which  were  enlarged,  and  dreadfully  pain- 
ful. The  increased  pulsation  and  magnitude  of 
the  arteries  extended  to  the  axilla.  Mr.  Russell 
first  tied  the  ulnar  artery,  and  then  amputated  the 
ring  and  middle  fingers,  with  their  metacarpal 
bones,  at  the  carpus.  The  stump  healed  well  ; 
and  a  valuable  portion  of  the  hand  was  saved. 
Three  years  after  the  operation,  the  vessels  of  ^the 
arm  had  resumed  their  natural  appearance,  and 
the  woman  was  able  to  follow  the  business  of  a 
laundress.  This  case  Mr.  Russell  believes  unusual, 
as  having  occurred  in  a  person  of  advanced  life  ; 
and  he  considers  that  it  exemplifies  the  truth  of 
Mr.  Wardrop's  observation,  that  a  ligature  on  the 
artery,  leading  to  the  disease,  may  render  the 
excision  of  it  practicable,  when  this  proceeding 
would  otherwise  be  unsafe.  However,  Mr.  Russell 
took  up  the  ulnar  artery,  he  says,  for  a  different 
purpose  ;  namely,  that  of  enabling  him  to  cut  close 
to  tiie  disease.  The  case  proves  also,  that  the 
secondary  effects  on  the  surrounding  parts,  and, 
especially,  the  extensive  enlargement  of  the  blood- 
vessels, will  subside  after  the  excision  of  the  erectile 
tumor.  (See  J.  Russell,  in  Lond.  Med.  Gaz.  for 
April,  183G.) 

Most  of  those  aneurisms  by  anastomosis  which 
admit  of  being  extirpated  by  a  ligature,  may  also 
be  destroyed  with  strong  caustic,  like  pure  potassa, 
the  acid  nitrate  of  mercurj--,  &c.  This  plan, 
which  was  particularly  recommended  by  Mr. 
Wardrop,  and  is  an  old  practice,  was  sometimes 
adopted  by  Dupuytren.  I  have  followed  it  in 
some  instances,  and  found  it  answer,  tliough  the 
necessity  of  repeating  the  application  several  times 
makes  it  a  more  tedious  method  of  cure  than  the 
ligature,  I  lately  attended  a  child  with  Mr. 
Jephson,  of  Hampton,  for  a  large  thick  najvus  on 
tlie  forearm  :  in  this  instance,  the  caustic  answered 
exceedingly  well,  but  it  was  indispensable  to  apply 
it  several  times.  It  seems  to  act  partly  by  convert- 
ing portions  of  the  tumor  into  sloughs,  and  partly 
by  exciting  an  ulcerative  process  in  the  remainder. 
Dupuytren  regarded  the  actual  cautery  as  a  still 
surer  moans  of  extirpating  erectile  tumors  than 
caustic,  though  rarely  employed,  on  accomit  of  tlie 
terror  which  it  excites.  (6W/i.  Chir.  t.  iv.  p.  33.) 
The  acid  nitrate  of  mercury  was  the  caustic  whicli 
he  was  in  the  habit  of  using.    (Op.  cit.  p.  20.) 


Whatever  will  change  the  texture  by  exciting 
a  general  and  severe  inflammation  of  an  erectile 
tumor,  and  an  obliteration  or  annihilation  of  its 
vessels,  will  effect  a  cure.  The  treatment  on  this 
principle  is  sometimes  practicable.  Thus,  swell- 
ings composed  of  erectile  tissue  have  occasionally 
been  cured  by  compression  ;  a  plan  which  Aber- 
nethy  wrote  in  favour  of,  and  which  both  he  and 
Dupuytren  tried  in  several  instances  with  success. 
The  latter  sometimes  applied  this  method  to  the 
lips,  the  diseased  portion  of  which  was  placed  be- 
tween a  compressing  instrument. 

On  the  principle  of  changing  the  organisation  of 
the  erectile  tissue,  and  converting  it  into  the  fibrous, 
M.  Lallemand  has  treated  certain  tumors  of  this 
description  very  successfully  by  exciting  inflamma- 
tion in  them  by  the  introduction  of  pins  through 
them.  One  of  his  most  interesting  cases  is  that  of 
an  infant  three  months  old,  which  had  an  erectile 
tumor  over  the  scapula,  three  inches  in  length 
and  two  in  diameter,  with  a  red  granular  surface. 
Compression  had  been  tried  in  vain.  M.  Lalle- 
mand first  introduced  a  dozen  fine  pins  through  the 
inferior  portion  of  the  tumor,  and  covered  the 
spaces  between  them  with  waxed  thread  variously 
twisted.  Three  days  afterwards,  a  similar  oper- 
ation was  repeated  on  the  opposite  side.  The  pins 
were  left  in  their  places  seven  or  eight  days,  till 
they  had  excited  sufficient  inflammation.  The 
rest  of  the  tumor  was  afterwards  attacked,  and  in 
the  course  of  two  months  and  a  half,  after  120 
pins  had  been  introduced  at  successive  periods,  a 
cure  was  afl:ected,  without  the  loss  of  a  spoonful  of 
blood,  a  uniform  glossy  cicatrix  being  left.  Long 
fine  pins,  such  as  are  used  for  transfixing  insects, 
are  preferable  to  common  sewing  needles.  (See 
Lallemand,  in  Arcliives  Geti.  de  Aled.  t.  viii.  se'r.  2.) 
On  the  same  principle  of  exciting  inflammation, 
and  changing  the  texture  of  erectile  tumors,  cm-es 
have  occasionally  been  accomplished  by  passing  a 
couching  needle  into  them  and  breaking  up  their 
structure.  Stimulating  injections  have  likewise 
been  thrown  into  their  substance  with  the  same 
view.  (Lluj/d,  in  Med.  Gas. for  1836-^7.)  Most 
of  these  latter  methods  seem  to  me  only  eligible 
when  the  tumor  is  of  limited  size,  and  its  base 
not  too  deep. 

Erectile  tumors  are  more  frequently  noticed  on 
the  lips  than  any  other  part  of  the  bod.v,  a  circum- 
stance ascribed  by  Dupuytren  to  their  spongy 
vascular  structure.  (CW«.  C/h>.  t.  iv.  p.  51.)  But 
they  have  been  met  with  in  the  arm,  forearm, 
hand,  fingers,  thigh,  instep,  scalp,  ear,  cheek,  labia 
pudendi,  substance  of  the  skin,  muscles,  perios- 
teum, bones,  kidney,  liver,  &c.  In  the  work  last 
cited,  reference  is  made  to  an  example  where  the 
skin,  muscles,  and  bones  of  the  upper  extremitj', 
all  became  affected  from  the  fingers  to  the  shoulder 
(t.  iv.p.  52).  . 

Besides  the  varieties  of  aneurism  particularly 
treated  of  in  the  foregoing  columns,  there  is  another 
rarer  form  of  the  disease,  named  by  Breschet 
cirsoid  aneurism  (from  x:po-of,  a  varicose  vein,  and 
eUos,  like)  ;  and  by  Dupuytren,  nWfnW  fan'.r,  in 
consequence  of  its  resemblance  to  a  varicose  vein. 
It  consists  in  the  dilatation  of  an  artery  in  a 
greater  or  lesser  portion  of  its  extent,  and  fre- 
quently through  the  whole  of  an  arterial  trunk  and 
its  branches.  In  addition  to  the  transverse  dilata- 
tion, the  arterv  is  elongated  and  tortuous,  so  as  to 
describe  bendings  and  windings  in  various  d(-groi's. 


• 


rndepeiideiuly  of  these  dilatations  of  the  wholu 
arterial  tube,  nodosities,  or  small  circumscribed 
aneurismal_  tumors,  present  themselves,  which  are 
true  sacciform  aneurisms,  and  occasionally  mixed 
ones.     Most  commonly  the  coats  of  the  vessel  are 
thinned  and  softened,  and,  when  divided,  collapse 
like  those  of  varicose  veins.    As  Breschet  observes, 
an  artery  affected  in  this  manner,  may  easily  be 
mistaken  for  a  varicose  vein.    The  disease  has 
been  noticed  in  the  iliac,  carotid,  brachial,  femoral, 
and  tibial  arteries,  and  also  in  some  of  less  size; 
such  as  the  occipital,  the  auricular,  radial,  ulnar, 
palmar,  plantar,  and  ophthalmic.     This  kind  of 
arterial  disease,  according   to  Breschet,  accom- 
panies an  aneurismal  varix  of  long  standing.  The 
arterial  varix-,  like  the  venous  aneurismal  varix, 
has  been  suspected  to  be  attended  with  some  com- 
munication between  the  two  orders  of  vessels,  and 
the  passage  of  a  certain  quantity  of  venous  blood 
into  the  dilated  varicose  artery.  '  But  pathologists 
have  not  yet  been  acquainted  with  the  disease  long 
enough  to  know  its  nature  perfectly.    Some  inte° 
resting  examples  of  it,  illustrated  by  engravings,  are 
recorded  by  Breschet.  (See  Mem.  Chir.  4-c?) 

J.  E.  Erichson. 
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with  theviewof  making  the  collateral  vessels  enlaro-e 
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Philadelphia,  823,  pi.  23,  p.  270.  Dr.  Maclaehla7i,  on 
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Pbiladelphia,.1825,    C-«r| J'J^Dei'A?.;!  " 
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Chest,  transl.  by  Fo,-bes,  ed.  2,  1827.    Sir  A.  Coopcr't 
Lectures  on  the  Principles  and  Practice  of  Sur- 
gery,  ed.  by   Tyrrell,    vol.  ii.  Svo.  Lond.  18"5 
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Dublin  Medical  Press,  June  1842  to  the  present  time, 
bv  Button,  Cussack,  liellinsham,  Tufnell,  and  many 
other  Uublin  Surgeons;  and  especially  Observations 
on  Aneurism  by  Ur.  Bellingham,  Lond.  18-17.  Cnsp, 
Diseases  of  the  Blood-vessels,  Lond.  1847.  Ericlisen, 
Observations  on  Aneurism,Syiie\\ham  Society.  Brocn, 
Sur  les  Andvrismes,  Paris,  1855.  Morris,  on  the 
Result  of  Ligature  of  Arteries,  in  American  Journal  of 
Medical  Science.  Erichsen,  in  Science  and  Art  of 
Surgery,  Loud.  1857— ^J-<.,  Aneurism. 

ANKYLOSIS,  [from  a7/ci;A7),  a  thong  orhand, 
or  ayK6hos,  crooked,  a  term  used  to  describe  the 
condition  of  an  articulation,  which  either  no  longer 
permits  the  free  exercise  of  all  its  movements,  or 
is  attended  with  complete  immohility.    The  first 
Greek  derivation  sufficiently  well  ilhistrates  the 
nature  of  the  uniting  medium  between  the  ends  of 
the  bones  in  the  most  common  form  of  ankylosis; 
whilst  the  second,  as  M.  Cloquet  observes,  lias  no 
doubt  been  chosen,  from  the  fact  that  ankylosed 
limbs  are  generally  found  in  a  state  of  permanent 
flexion  ;  a  position  chosen  by  the  patient  as  the 
most  easy,  being  that  in  which  the  ligaments  are 
least  extended,  and  the  synovial  surfaces  least 
compressed  during  the   severity  of    the  jomt 
aifection,  which  usually  precedes  ankylosis.  True 
or    complete   ankylosis  signifies  the    fixed  and 
motionless  state  of  a  joint,  resulting  from  any 
of  the  conditions  hereinafter  explained.]    False  or 
incomplete  ankylosis  denotes  the  impairment  of  mo- 
tion, or  very  considerable'  rigidity,  in  an  orbicular, 
or  ginglj-moid  joint,  occasioned  by  adhesions  of  one 
synovial  surface  to  the  other,  or  by  a  thickening  of 
the  soft  parts  on  the  outside  of  the  joint.  [Perhaps 
it  would  be  better  to  adopt  the  definition  of  M. 
Houel,  who  confines  the  term  ankylosis  to  the  com- 
pletely immovable  cases,while  the  others  are  grouped 
together  under  the  term  "  articular  rigidity:']  By 
Mr.  Mayo,  ankylosis  is  divided  into  osseous,  carti- 
laginous, and  mixed,  according  as  the  articular 
surfaces  happen  to  be  united  through  the  medium 
of  bone,  of  cartilage,  or  of  both  these  substances 
together.  (See  Outlines  o/Human  Pathology,  p.  72.) 
Of  course,  this  last  classification  is  not  intended 
to  comprise  some  of  the  varieties  of  false  ankylosis. 
True  ankylosis,  then,  may  be  said  to  denote 
the  complete  loss  of  motion,  either  m  the  kind 
of  joint  termed  diartlirosis,  where  the  ends  of 
the  bones    are  tipped  with  cartilage,  and  fur- 
nished with  a  capsular  ligament,  or  ni  the  other 
less  moveable  sort  of  joint,  termed  synarthrosis, 
where  the  hones  are  united  by  an  intervening 
layer  of  fibro-cartilage,  and  the  articulation  is 
strengthened  externally  by  ligamentous  bands. 
The  latter  kind  of  joint  can  hardly  be  said  to  be 
susceptible  of  false  ankylosis  ;  for  it  naturally  lias 
only  a  very  slight  degree  of  motiou,_  which  re- 
quires a  true  ankylosis  for  its  interruption. 

Ankylosis  is  more  common  in  the  ginglymoid 
articulations  than  others  ;  though  sometimes  met 
with  in  every  description  of  joint.  In  general, 
only  one  joint  is  ankylosed  in  the  same  individual ; 
but  sometimes  several  articulations  are  the  seat  of 
ankylosis,  and  rare  instances  are  recorded,  in 
which  every  joint  in  the  body  was  in  this  state. 
Thus,  Bernard  Conner  describes  an  example  of  a 
general  ankylosis  of  all  the  bones  of  the  human 
body.  (ZJe  siupendo  Ossium  Coalitu.)  The  ])ai  ti- 
culars  of  a  child,  twc-nty-three  months  old,  alllicted 
with  universal  ankylosis,  are  given  in  Vlliat.  dc 
VAcad.  des  Sciences,  an.  1716.  In  old  ago,  anky- 
losis in  certain  parts  of  the  skeleton  is  a  natural 
change  ;  and  in  this  period  of  life,  it  is  common  to 
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find  the  heads  of  the  ribs  ankylosed  to  the  bodies 
of  the  vcrtebraj,  or  the  tubercles  to  the  transverse 
processes,  the  vertebra;  to  one  another,  the  ensi- 
forra  cartilage  to  the  sternum,  &c. 

Ankylosis,  strictly  speaking,  is  not  a  disease 
itself,  but  only  an  ettect  or  consequence  of  other 
aifections,  and  it  may  follow  all  those  which  de- 
stroy any  one  of  the  conditions,  without  which  the 
motion  of  a  joint  is  necessarily  interrupted  either 
permanently  or  for  a  very  considerable  time.  The 
author  of  the  article  Ankylosis,  in  the  Encyclopedie 
Methodique,  refers  to  a  preparation,  in  which  the 
femur  is  so  ankylosed  with  the  tibia  and  patella, 
that  both  the  compact  and  spongy  substances  of 
these  bones  appear  to  be  common  to  all  of  them, 
without  any  line  of  separation  being  discernible 
between  them  ;  [and  the  pathological  museums  of 
the  present  day  afford  many  specimens  of  the 
kind].   Eustachius,Columbo,  and  Cruveilhier,  have 
each  seen  an  ankylosis  of  the  lower  jaw.  Cru- 
veilhier has  given  the  particulars  of  an  ankylosis 
of  one  of  the  articulations  of  the  lower  jaw  in 
a  very  old  woman.    It  commenced  in  her  child- 
hood, from  a  blow  on  the  side  of  the  face.  From  the 
engraving  of  the  parts,  it  appears  that  the  condyle 
and  glenoid  cavity  were  completely  consolidated 
and  united  by  osseous  matter. 

Referring  to  ankylosis  in  general,  we  may  ob- 
serve with  M.  Sanson,  that  its  causes  are  numerous; 
inasmuch  as  every  circumstance  capable  of  im- 
pairing the  articular  surfaces,  stopping  the  synovial 
secretion,  lessening  the  suppleness  of  the  ligaments, 
or  of  the  soft  parts  around  the  joint,  or  of  inter- 
fering with  the  action  of  the  muscles,  or  the  play 
of  the  tendons,  may  hinder  the  articular  surfaces, 
more  or  less,   from   moving  upon  one  another. 
One  thing,  almost  essential  to  the  production  of 
ankylosis,  is  the  part  being  kept  motionless  ;  and, 
as  M.  Sanson  well  observes,  this  condition  has 
such  influence,  that  it  will  of  itself  bring  on  the 
changes  which  terminate  in  a  joint  becoming  in- 
capable of  resuming  its  functions,  in  consequence 
of  true  or  false  ankylosis.    An  illustration  _ot  this 
fact  is  afl:brded  by  what  happens  to  the  Indian  Fa- 
kirs, who,  by  way  of  religious  penance,  sometin. 
condemn  themselves  to  continue  motionless  in  cer- 
tain attitudes  for  several  years,  and  whose  limbs  at 
the  expiration  of  the  term  are  ankylosed  m  the 
posture  in  which  they  happen  to  have  been  so  long 
maintained.    The  same  fact  is  exemplified  in  per- 
sons who  have  met  with  fractures  of  their  limbs  ; 
for,  in  consequence  of  the  motionless  state  in  which 
the  part  is  kept  to  promote  union  of  the  broken 
bones,  the  synovial  secretion  is  dimmished,  and 
the  fibrous  capsules  and  ligaments  of  the  joint  a  1 
acquire  a  rigidity,  in  which  the  surrounding  cel- 
lular tissue  participates.    The  sheaths  of  t  je  ten- 
dons are  also  no  longer  duly  lubricated.    All  these 
circumstances  make  opposition  to  the  free  action  ct 
the  muscles,  which,  being  themselves  weakened  l  y 
protracted  inactivity,  are  incapable  of  overcomiiv^ 
the  resist;mce  to  the  motion  ut  the  joint.  [H'e 
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paralytic  also  alford  cases  ol  complete  ankj  losi  , 
with  entire  disappearance,  in  rare  instances,  of  all 
trace  of  the  former  joint,  and  that  without  ap  r  - 
ciable  symptoms  of  inilammation.  On  the  same 
nclple  of'a  long-continued  motionless  ^o^^ 
lu-ticulation,  ankylosis  may  be  >>«l"ced  as  a  conn>l. 
cation  and  sequel  of  the  contracted  state,  or 
lesion  of  some  particular  muscle,  or  tendon,  oi  the 
growth  of  various  tumors  near  the  joint,  ex- 


ostosis,  aneurism,  &c.]  The  contraction  of  cica- 
trices alter  burns,  or  after  a  destruction  of  the  soft 
parts  by  gangrene  or  ulceration  ;  and  an  un- 
yielding state  of  the  cellular  tissue  and  fascia,  the 
effect  of  extensive  and  inveterate  abscesses  in 
it;  and  especially  inflammation  of  the  synovial 
membrane,  whether  acute,  or  chronic,  idiopathic, 
scrofulous,  gouty,  or  rlieuraatic,  &c.,  or  accidentally 
excited  by  mechanical  injury  of  the  joints;  are 
all  so  many  circumstances  capable  of  leading  to 
ankylosis.  Particular  fractures  of  the  joints,  or 
such  as  are  situated  near  them,  if  not  skilfully 
treated,  are  apt  to  be  followed  by  inflammation  of 
the  synovial  membrane,  absorption  of  the  cartilages, 
and  complete  ankylosis.  No  doubt,  in  some  of 
these  instances,  the  connection  amounts  at  first  only 
to  what  authors  understand  by  false  ankylosis;  but, 
in  the  course  of  time,  this  becomes  converted  into 
complete,  or  true,  characterised  by  osseous  con- 
solidation. On  the  whole,  however,  as  M.  Sanson 
has  remarked,  false  ankylosis  is  far  more  common 
than  the  true  form  of  it. 

When  a  bone  is  fractured  near  a  joint,  and  this 
Is  kept  too  long  motionless,  ankylosis  is  apt  to  fol- 
low. Here  the  risk  is  increased  by  the  synovial 
membrane  being  likely  to  inflame  ;  and,  indeed, 
sometimes  the  accident  brings  on  ulceration  of  the 
cartilages.  In  University  College  Hospital,  I 
lately  saw  a  case,  where  the  olecranon  had  been 
broken  across  its  base,  and  the  detached  piece  had 
become  completely  consolidated  to  the  humerus  ;  yet 
the  patient  had  considerable  power  of  extending  the 
fore-arra.  It  is  partly  in  consequence  of  the  risk 
of  inflammation  of  the  synovial  membrane  and  of 
ankylosis,  that  fractures  of  or  very  near  joints  are 
moreserious  than  others  differently  placed.  Wounds 
and  contusions  of  joints  may  bring  on  such  changes 
as  terminate  in  ankylosis.  I  have  already  men- 
tioned, that  Cruveilhier  has  seen  an  instance  of 
ankylosis  of  the  right  articulation  of  the  lower  jaw. 
The  patient  lived  to  a  very  advanced  age,  and,  not- 
withstanding the  ankylosis,  was  able  to  speak  very 
well,  and  to  masticate  by  pressing  the  food  with  her 
tongue  against  the  hard  substance  covering  the 
alveolar  processes,  where  the  teeth  were  deficient. 
(See  Cruveilliier,  Anat.  Pathologique,  livr.  ix.  pi. 
5,  figs.  1  &  2.) 

[Although  this  work  is  essentially  devoted  to 
practical  surgery,  some  explanation,  however  brief j 
will  necessarily  be  expected  of  the  pathological 
condition  of  tlie  joints  in  true  and  false  ankylosis. 
Without  entering  into  more  precise  narration  of 
the  various  kinds  of  ankylosis,  for  which  the  reader 
is  referred  to  Cruveilhier,  Houel,  Nelaton,  &c.,  it 
may  be  stated  generally  that  true  and  false  anky- 
losis may  be  the  result  of,— 1st,  Complete  fusion  or 
consolidation  of  the  ends  of  the  bones  forming  the  ar- 
ticulation, a  condition  brought  about  by  the  absorp- 
tion or  destruction  of  the  articular  cartilages  (for 
the  various  exciting  causes  see  above),  and  the  reci- 
procal throwing  out  of  granulations  from  the  exposed 
ends  of  the  bones  thus  brought  into  contact.  More 
or  less  of  atrophic  deformity  usually  attends  this 
complete  fusion  of  the  spongy  tissue  of  two  bones; 
—  2nd.  The  formation  of  a  bony  slicatli  or  cap- 
sule to  the  joint,  or,  more  connnonlj',  the  formation 
of  osseous  growths,  bridges  or  stalactites,  passing 
from  one  bone  to  the  otlier.    Such  growths  arc 
usually,  but  by  no  means  invariably,  found  in  the 
direction  of  the  fibrous  tissues,  tendons,  or  liga- 
ments, which  surround  the  joint  affected.    In  a 
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preparation  deposited  in  the  Mus^e  Dupuytren, 
ankylosis  of  the  elbow  is  produced  by  ossification 
of  the  brachialis  anticus  muscle,  and  in  another, 
the  hip-joint  is  fixed  by  ossification  of  the  psoas 
muscle.     Gouty   concretions    deposited  ai'ound 
joints  may  also  lead  to  a  similar  result  ;  in  all 
these  circumstances,  however,  the  articular  carti- 
lages and  fibro-cartilages  remain  persistent;— 3rd. 
The  cartilages  being  removed,  and  the  ends  of  the 
bones  becoming  united  by  fibrous  bands  in  a  man- 
ner similar  to  the  false  union  of  fractured  bones  by 
the  same  tissue.    Such  a  mode  of  ankylosis  is  said 
to  follow  the  suppuration  of  joints  particularly; 
and  such  fibrous  tissue  has  never  been  known  to 
undergo  ossification  (Houel);  —  4th.  The  forma- 
tion of  fibrous  bands  within  the  joint,  as  the  result 
of  synovitis,  attended  with  more  or  less  deformity 
and  absorption  of  the  articular  cartilages  ;  —  5th. 
The  arrest  of  the  secretion  of  synovia,  and  the 
different  alterations  of  the  tissues  around  the  joints, 
which  take  place  under  the  various  causes  quoted 
above,  and  which  comprise  thickening  and  rigidity 
of  the  ligaments  and  all  the  fibrous  textures,  the 
muscles  becoming  shorter,  paler,  degenerated  from 
fatty  deposit,  the  skin  contracting  remarkably,  the 
nerves  even  undergoing  shortening,  while  the  blood- 
vessels become  tortuous  to  a  corresponding  degree. 
The  eflfect  of  the  pathological  conditions  comprised 
under  the  first  and  second  heads  will  necessarily  be 
tine  ankylosis  of  the  joint  implicated,  while  that  of 
the  three  other  groups  will  be  to  render  the  joint 
more  or  less  completely  immoveable;  that  is,  to  in- 
duce a  state  of  true  or  false  ankylosis,  just  as  the 
tissues  are  more  or  less  dense  and  rigid.  Partial 
dislocation  may  also  attend  any  of  these  conditions. 
As  a  guide  to  treatment,  it  is  important  that  the 
surgeon  decide  whether  the  case  before  him  be  one 
of  true  or  false  ankylosis.    The  task  is  not  an 
easy  one.    Chloroform  is  of  course  a  valuable  aid ; 
but  an  examination  should  first  be  made  without 
it;  for  if  the  patient  experience  much  pain  under 
attempts  to  move  the  joint,  the  surgeon  will  thus 
be  supplied  with  one  of  the  best  evidences  that  he 
has  to  deal  with  a  false  ankylosis:  if  the  joint 
admit  of  the  least  motion  (unless  there  be  evidence 
of  external  bony  deposit  around  the  joint),  most 
surgeons  are  agreed  that  the  case  is  to  he  regarded 
as  one  of  false  ankylosis.  Care  must  be  taken  to  fix 
the  bone  above  theaffected  joint,  either  by  the  aid  of 
an  assistant,  or,  as  in  the  case  of  scapula  and  pelvis 
by  mechanical  contrivances.    The  persistence,  or 
diminution  of  the  rigidity  and  contraction  in  the 
muscles  and  tendons  around  the  joint,  under  the 
subsequent  action  of  chloroform,  will  of  course  aid 
the  diagnosis,  immobility  alone  being  no  sign  of 
true  ankylosis.     But  if  the  patient,  when  con- 
scious, and  with  his  attention  drawn  to  or  diverted 
from  the  joint,  permit  of  free  manipulation  without 
pain  or  flinching,  and  no  motion  be  obtained  the 
operator  may  confidently  conclude  that  the  case  is 
one  of  true  ankylosis.] 

With  regard  both  to  true  and  false  ankylosis 
the  surgeon  may  generally  render  more  eflicient 
service  in  preventing  than  in  endeavouring  to  cure 
them.^  In  wounds,  cmitusions,  and  fractures  of  or 
near  joints,  the  best  means  of  prevention  consist 
MI  the  rigorous  adoption  of  antiphlogistic  treatment 
at  first,  and  in  alater  stage  in  having  timely  recourse 
to  passive  motion  of  the  joint;  and  then  to  combine 
with  this  plan  friction  with  camphorated  and  other 
liniments.  When  the  bones  are  carious,  as  in  scro- 
n  2 
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fulous  disease  of  the  vertebroe,  and  in  advanced 
stages  of  ulceration  of  the  cartilages  of  the  knee, 
elbow,  wrist,  &c.,  the  surgeon,  instead  of  endea- 
vouring to  prevent  ankylosis,  should  promote  its 
occurrence,  as  the  most  favourable  result  which 
the  case  now  admits  of.    In  fact,  the  completion 
of  ankylosis  will  denote  the  termination  of  the 
disease.    One  important  indication,  however,  un- 
der such  circumstances,  is  to  try  to  let  the  limb  be 
ankylosed  in  the  posture  which  will  allow  it  to  be 
of  the  greatest  possible  use.     Thus,  when  the 
elbow  is  likely  to  be  the  seat  of  ankylosis,  the 
forearm  should  be  kept  bent ;  but  when  the  knee  is 
concerned,  the  leg  should  be  kept  extended  ;  and 
when  the  hip,  the  thigh  should  be  maintained  in  a 
similar  position.    If  ankylosis  should  have  taken 
place  to  a  certain  extent,  with  the  limb  in  a  dis- 
advantageous posture,  this  may  often  be  still  very 
much  improved  by  the  application  of  splints,  and 
other  mechanical  contrivances.    The  action  of  any 
mechanical  apparatus,  however,  must  be  at  first 
moderate,  though  unremitting.    Perseverance  will 
here  succeed  when  violence  would  fail,  by  bring- 
ing on  excessive  pain  and  a  dangerous  degree  of 
inflammation.    Indeed,  where  the  attempts  to  re- 
move a  false  ankylosis  by  gentle  passive  motion, 
embrocations,  and  the  cautious  use  of  mechanical 
means,  fail,  it  is  better  not  to  employ  violence, 
because  such  an  ankylosis  is  preferable  to  inflam- 
mation, abscesses,  and  ulceration  of  the  joint. 

As  for  true  ankylosis,  where  a  complete  osseous 
consolidation  has  taken  place,  it  may  be  set  down, 
not  only  as  incurable,  but  as  admitting  of  no  im- 
provement or  alteration  in  the  position  of  the  limb, 
and,  whatever  tliat  may  be,  the  patient  must  be 
content  with  it.  Hence,  where  there  is  risk  of 
ankylosis,  the  great  importance  of  placing  the  limb 
in  good  time  in  the  position  which  will  let  it  be  of 
the  greatest  service  to  the  patient. 

[Here  followed,  in  former  editions  of  this  Dic- 
tionary, an  account  of  Dr.  Rhea  Barton's  operation 
on  the  liip-joint  for  the  cure  of  ankylosis,  by  sawing 
through  the  femur  between  the  great  trochanter  and 
the  neck  of  the  bone,  for  further  particulars  of  which 
the  reader  is  referred  to  the  last  edition,  or  to  the 
original  in  the  North  American  Med.  and  Surg. 
Journ.  for  April,  1827,  the  nature  of  the  present 
work  not  admitting  of  so  long  a  reference  to  a 
single  case.    It  may  be  added,  that  the  opinion 
of  eminent  surgeons  of  the  present  day  seems  to 
confirm  that  expressed  by  Cooper,  Sanson,  and 
Cloquet,  that  such  an  operation  is  unjustifiable, 
and  that  a  true  ankylosis  is  to  be  regarded  as  ni- 
curable,  if  so  startling  a  word  can  with  propriety 
be  applied  to  so  happy  a  result  of  a  grave  and  for- 
midable disease.    The  only  exception  I  can  con- 
ceive to  this  proposition  would  be,  perhaps,  ni 
the  case  of  the  lower  jaw.     It  is  right  perhaps  to 
add,  tliat  cases  are  on  record  of  the  successful  re- 
moval of  a  wedge-shaped  piece  of  bone  from  the 
front  of  the  knee-joint,  when  ankylosed  at  an  in- 
convenient angle.  (See  also,  Joints,  Elision  of.) 

]?iit  when  all  symptoms  of  local  inflammation 
are  subdued,  and  the  general  health  is  good,  much 
may  be  eftVcted  for  tlie  cure  of  ankylosis,  even 
when  a  serious  amount  of  partial  dislocation  is  pre- 
.         jijjg  statement  applies  particularly  to 
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the  knee-joint.  Many  cases  of  false  ankylosis 
admit  of  rupture  of  the  impediments  to  the  free 
nu)tion  of  tlie  joint  by  the  hands  of  the  surgeon 
unaided,  and  the  operation  is  unattended  by  any 


unpleasant  consequences  ;  others  may  be  restored 
to  free  and  natural  motion  by  the  careful  applica- 
tion of  continued  mechanical  extension.  Louvrier 
broke  down  all  forms  of  ankylosis  by  the  aid  of  a 
powerful  piece  of  mechanism,  but  with  most  sad  and 
terrible  results.    Scarcely  less  serious  were  the  con- 
sequences of  the  proceedings  of  Dieftenbach,  Pala- 
sciano  of  Naples,  and  Langenbeck,  who  practised 
tenotomy  and  the  division  of  muscles  and  fasciaj  in 
addition  to  the  forcible  rupture  of  the  impediments 
to  motion  in  ankylosed  joints.    The  reader  is  re- 
ferred for  a  good  historical  account  of  this  point  of 
surgery,  to  M.  Bonnet's  work,  and  to  Mr.  Brod- 
hurst's  pnpers.    The  latter  gentleman  has  been 
very  successful  in  his  treatment  of  these  cases,  of 
thirtj^-two  of  which  he  gives  the  statistics.  Mr. 
Brodhurstlays  down  thefollowingrulesasabsolutely 
necessary  to  success  : — The  punctures  required  for 
the  division  of  the  tendons,  cicatrices,  fascize,  &c. 
to  be  allowed  to  heal  before  extension  be  made, 
the  limb  being  kept  meanwhile  at  perfect  rest,  and 
in  its  old  position  :    after  six  or  eight  days,  the 
impediments  to  be  broken  down  by  alternate  mo- 
tions of  flexion  and  extension  of  the  joint,  under 
chloroform  :  the  limb  to  be  then  carefully  placed  at 
its  former  angle  in  an  extending  splint  contrived 
for  the  purpose  :  after  a  few  days,  extension  to  be 
commenced,  and  when  completed  to  be  followed  up 
by  passive  motion  of  the  joint,  at  first  under  chloro- 
form.    Additional  mechanism  is  applied  to  the 
extending  splint  in  cases  of  partial  dislocation. 
The  reader  is  referred  to  M.  Bonnet's  valuable 
woik  for  descriptions  of  admii-ably  conceived  me- 
chanical instruments.]  Spencer  Smith. 
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ANTHRAX  (avflpa^,  a  burning  coal).  See 

Caiuiuncle. 

ANTIMONY.  Antimonial  medicines  aie  pn.- 
scribed  in  a  great  number  of  surgical  cases,  and  1 
may  say  very  commonly  in  all,  ^vheiv  .t  is  dcsu- 
ablo  to  promote  the  secretions  in  general,  and  those 
of  the  skin  and  bowels  in  particular.     Hence,  m 


the  treatment  of  phlegmonous  and.  eiysipelatous  in 
tlammation,  antimony,  especially  the  potassio-tar- 
trate,  or  tartarised  antimony,  is  a  valuable  medicine. 
In  this  work,  there  is  no  occasion  to  notice  the 
usefulness  of  tartarised  antimony  as  an  emetic.  In 
inflammations  of  the  brain  and  its  membranes,  the 
eye,  the  testicles,  and  the  synovial  tissues,  sur- 
geons frequently  prescribe  it  with  great  advan- 
tage to  the  patient.   Rasori,  an  Italian  physician, 
used  to  order  it  in  very  large  doses,  as  a  means  of 
keeping  down  inflammation  of  important  organs; 
and  the  success  of  this  treatment,  as  compared  with 
that  resulting  from  the  free  employment  of  the 
lancet,  excited  a  great  deal  of  attention.    The  dis- 
turbance of  the  stomach,  which  was  at  first  severe, 
afterwards  generally  subsided,  and   that  organ 
seemed  to  bear  the  medicine  well.     In  this  coun- 
try, the  tartarised  antimony  is  sometimes  employed 
in  cases  of  dislocation,  where  the  muscles  make 
powerful  resistance  to  the  reduction  :  here  it  is 
prescribed  in  doses  of  half  a  grain,  repeated  every 
five  or  ten  minutes,  uutil  a  good  deal  of  nausea  is 
excited,  or  the  patient  actually  vomits.    In  this 
state  the  patient  becomes  exceedingly  faint,  and 
the  muscles  no  longer  oppose  the  efforts  of  the 
surgeon  to  reduce  the  dislocated  bone.  [Now,  how- 
ever, that  we  possess  in  chloroform  so  much  more 
effectual   an  agent  for  producing   muscular  re- 
laxation, the  use  of  antimony  in  dislocations  is 
almost  entirely  superseded.]    (See  Di.slocation.) 
In  doses  of  one  sixth  or  one  fourth  of  a  grain, 
joined  with  calomel  and  opium,  tartarised  an- 
timony operates  as  a  diaphoretic,  and  this  combina- 
tion is  useful  in  various  cases  of  inflammation,  which 
are  within  theprovinceof  surgery. 

Tartarised  antinion}',  in  the  proportion  of 
3j.  to  5j.  of  lard,  makes  what  is  called  the  anti- 
monial  ointment,  which,  where  it  is  desirable  to 
keep  up  counter-irritation  on  the  surface  of 
the  body,  is  rubbed  upon  the  part  in  the  quan- 
tity of  about  a  drachm,  and  for  a  few  minutes 
at  a  time.  The  effect  is  to  bring  out  pustules, 
<md  even  ulceration,  the  degrees  of  which,  and 
their  influence  on  the  complaint,  are  to  deter- 
mine how  often  and  long  the  antimouial  frictions 
are  to  be  continued.  In  some  cases,  these  excite 
pustules  and  ulceration  in  distant  parts  ;  a  fact 
deserving  to  be  particularly  remembered. 

[The  pulvis  antimonii  comp.  (Ph.  Loud.)  and  the 
patent  preparation  known  as  Dr.James's  powder,  are 
both  composed,  according  to  the  analysis  of  Mr. 
Phillips,  of  antimoniate  of  antimony  (antimonious 
acid)  and  phosphate  of  lime.  Serious  doubts  have 
been  entertained  about  the  efficacy  of  both  these  pre^ 
parations,  and  according  to  Mr.  Phillips,  the  high 
stateofoxidation  of  the  antimony  which  they  contain 
will  fully  account  for  their  inactivity.  (See  Trund. 
of  Lonil.  Phariuacop.  ltj.51,  p.  270.)]  Dr.  Rlliot- 
son  prescribed  the  pulvisautim.  comp.  in  doses  (if  100 
grains,  and  it  seemed  to  have  no  effect.  In  general, 
says  Dr.  A.  T.  Thomson,  it  displays  no  influence 
whatever  on  the  system.  Its  occasional  activity 
may  he  ascribed  to  tiie  oxide  being  accidentally  in 
the  state  of  a. pmto.vidc.  (See  T/iO!nson\i  Etcm.  of 
Mat.  Mk'L  p.  92,3,  ed.  2.)  A  like  uncertainty  has 
also  been  found  to  attend  tlie  use  of  Dr.  .lanies's 
powdei'.  (See  Pcrcira's  Mat.  Med.  ed.  3,  vol.  j. 
p.  6!}0.)  licnce,  when  antimonials  are  indicated  in 
surgery,  for  the  purpose  of  promoting  the  secretions 
generally,  and  of  the  skin  in  particular,  it  is  best 
to  prescribe  the  potassio-tartratc  of antimonv,  wliich 
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is  of  known  and  uniform  activity.  This  may  be 
combined  with  calomel  or  opium,  or  both,  according 
to  the  indications  of  the  case  ;  or  it  may  be  given 
in  aqueous  solution,  or  in  the  form  of  vinum  antira. 
potass,  tart.  (P.  L.)  A  quarter  of  a  grain  of  the 
salt  is  contained  in  each  fluid  drachm  of  the  latter 
preparation. 

The  precipitated  sulphiu'et  of  antimony  is  only 
prescribed  as  an  ingredient  in  the  compound  calo- 
mel pill. 

The  muriate  of  antimony,  termed  butter  of  an- 
timony, from  its  consistence,  is  a  powerfij  caustic, 
more  frequently  employed  by  foreign  than  British 
surgeons,  who,  in  consequence  of  its  deliquescent 
character,  consider  it  an  inconvenient  application, 

ANTRUM,  Diseases  of.   The  diseases  to  which 
the  antrum,  or  maxillary  sinus,  is  liable,  com- 
mence either  in  its  mucous  lining,  the  bony  lamina: 
of  which  it  is  composed,  or  the  fangs  of  the  teeth, 
which  form  projections  at  the  lower  part  of  it. 
Sometimes  the  mucous  membrane  inflames,  and, 
becoming  thickened,  closes  the  natural  opening  by 
which  the  antrum  communicates  with  the  nasal 
fossae,  and  the  consequence  is  an  accumulation  of 
mucus  or  limpid  fluid  in  it.    On  other  occasions  a 
purulent  fluid  is  secreted  ;  or  a  fluid  is  formed, 
which  concretes  into  small  masses,  and  has  the 
characters  of  adipocire.    The  antrum  may  also  be 
the  seat  of  polypi,  sarcomatous   tumors  of  vari- 
ous descriptions,  crictile  tumors,  or  aneurism  by 
anastomosis,  and  scirrhous  swellings.     Then  its 
bony  parietes  may  be  softened,  more  or  less  ab- 
sorbed,_  or  carious,  or  affected  with  necrosis  or 
exostosis.     (See  Gensoul,  Sur  quclques  Maladies 
Graves  du  Sinus  Maxillaire,  S^c.  p.  2,  8vo.  Paris, 
1833.)     Sometimes  extraneous  bodies,  detached 
portions  of  bone,  a  bullet,  and  even  insects,  may 
lodge  in  the  antrum,  and  cause,  for  many  years, 
very  afflicting  pains. 


Collection  op  Mucus. 
In  general,  the  disease,  which  is  not  very  com- 
mon, takes  place  unpreceded  by  any  causes  which 
are  at  all  manifest.    It  is  alleged  mostly  to  happen 
in  young  subjects  :  of  three  patients  seen  by  Boyer, 
the  eldest  was  not  more  than  twenty.  (Traitcdcs 
Mai.  Chit:  t.  vi.  p.  139.)    Sir  Benjamin  Brodie 
has  seen  only  two  cases  ;  one  patient  was  a  lady, 
whose  age  is  not  specified  ;  the  other,  a  boy. 
A  collection  of  transparent  fluid  in  the  antrum 
is  imdoubtedly  a  much  rarer  occurrence  than  one 
of  pus.    (See  Brodie,  in  London  Med.  G'az.  for 
Dec.  1034.)  As  Mr.  Hunter  has  noticed,  whether 
the  obliteration  of  the  outlet,  leading  to  the  nose  be 
a  cause  or  only  an  efl'ect  of  tlie  disease  is  not 
easily  determined  ;  but  from  some  of  the'  symp. 
toms,  there  is  great  reason  to  suppose  it  an  at- 
tendant.    "  If  it  be  a  cause,  we  may  suppose  that 
tiu!  natural  mucus  of  this  cavity,  nccunuilating 
n-ritates,  and  produces  inflammation  for  its  owi! 
exit,  in  the  same  manner  as  an  obstruction  to  tiie 
passage  of  the  tears  through  tlie  ductus  ad  nasum 
produces  an  abscess  of  the  lachrymal  sac."  (See 
Hunter's  Naluval  Hist,  of  the  Tcclli,  p.  174,cd3.) 
A  most  interesting  example  of  the  effects  'of  tlie 
lodgement  of  mucus  in  the  antrum,  is  tliat  re- 
corded by  Dubois:  a  boy,  between  seven  and  eight 
yonrs  of  ago,  was  oliservcd  to  have  at  the  base  of 
the  ascending  nasal  process  of  tlie  upper  jaw-bone 
on  the  loft  side,  a  small,  very  hard  tumor,  of  the  size 
of  a  nut.  As  it  caused  no  pain,  and  did  not  increase 
R  3  ' 
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liis  parents  gave  themselves  no  concern  about  it. 
When  he  was  about  sixteen,  however,  the  swelling 
began  to  increase,  and  to  be  somewhat  painful. 
Before  he  was  eighteen,  its  augmentation  was  so 
considerable,  that  the  floor  of  the  orbit  was  raised 
up  by  it  ;  the  eye  thrust  upAvards,  and  nearly 
closed  ;  the  arch  of  the  palate  pushed  down  in  the 
form  of  a  tumor  ;  and  the  nostril  almost  effaced. 
Below  the  orbit,  the  cheek  made  a  considerable 
prominence  ;  while  the  nose  was  thrown  towards 
the  opposite  side  of  the  face,  and  the  skin  at  the 
upper  part  of  the  tumor,  below  the  lower  eyelid, 
was  of  a  purple  red  colour,  and  threatening  to 
burst    The  upper  lip  was  drawn  upwards,  and 
behind  it ;  all  the  gums  of  the  left  side  were  ob- 
served to  project  much  further  than  those  on  the 
opposite  side  of  the  face  ;  and,  at  this  point  alone, 
the  thinness  of  the  bony  parietes  of  the  antrum 
was  perceptible.    The  patient  spoke  and  breathed 
with  great  difficulty;  he  slept  uneasily,  and  his 
mastication  was  painful.    The  case  was  at  first 
supposed  by  Dubois,  Sabatier,  Pelletan,  and  Boyer, 
to  be  a  fungus  of  the  antrum,  and  an  operation 
was  considered  advisable.    In  proceeding  to  this 
measure,  the  first  thing,  which  attracted  the  notice 
of  Dubois,  was  a  sort  of  fluctation  in  the  situation 
of  the  gum,  behind  the  upper  lip  ;  a  circumstance 
which  led  him  to  give  up  the  idea  of  the  case 
being  a  fungus,  though  he  expected  that,  on  making 
an  opening,  merely  a  small  quantity  of  ichorous 
matter  would  escape,  affording  no  kind  of  informa- 
tion.   In  this  place,  however,  he  determined  to 
make    an   incision  along  the  alveolar  process, 
whereby  a  large  quantity  of  a  glutinous  substance 
like  lymph,  or  what  is  found  in  cases  of  ranula, 
was  discharged.    A  probe  was  now  introduced, 
with  which  Dubois  could  feel  a  cavity  equal  in 
extent  to  the  fore  part  of  the  tumor  ;  and  in 
moving  the  instrument  about,  with  the  view  of 
learning  whether  any  fungus  was  present,  it  struck 
against  a  hard  substance,  which  felt  like  one  of  the 
incisor  teeth,  near  the  opening  that  had  been 
made.   Five  days  after  this  first  operation,  Dubois 
extracted  two  incisors  and  one  grinder,  and  then 
removed  the  corresponding  part  of  the  alveolar 
process.    As  the  hemorrhage  was  profuse,  the 
wound  was  now  filled  with  dressings,  which  in  two 
days  came  away,  and  enabled  Dubois  to  see  with 
facility  all  the  interior  of  the  cavity.    At  its 
upper  part,  he  perceived  a  white  speck,  which  he 
supposed  was  pus  ;  but,  on  touching  it  with  a 
probe,  it  turned  out  to  be  a  tooth,  which  was  then 
extracted,  in  doing  which  some  force  was  requisite. 
The  rest  of  the  treatment  merely  consisted  in 
injecting  lotions  into  the  cavity,  and  applying 


common  dressings.    In  about  six  weeks,  all  the 


hollow  disappeared  ;  but  the  swelling  of  the  cheek 
and  palate,  and  the  displacement  of  the  nose,  still 
continued.  In  the  course  of  another  year  and  a 
half,  however,  every  vestige  of  deformity  was 
entirely  removed.  (Dubois,  Bulletin  de  la  Faculte 
da  Mid.  an  13,  No.  8.) 

In  the  case  of  the  lady  attended  by  Sir  Ben- 
jamin Brodie,  there  was  no  distinct  fluctuation, 
but  a  kind  of  crackling  sensation  communicated  to 
the  fingers,  like  what  would  be  felt  in  pressing 
upon  very  thin  horn,  or  parchment.  {Med.  Gaz 
loc.  cit.) 

With  respect  to  the  treatment  of  collections  of 
mvicua,  or  transparent  albuminous  fluid,  in  the 
antrum,  by  means  of  injections  thrown  into  that 


cavity  through  the  natural  opening  in  it,  while 
the  head  is  inclined  to  the  opposite  side,  for  the 
purpose  of  facilitating  the  escape  of  the  collected 
fluid,  as  proposed  by  Jourdain  in  17G5  (Mem. 
de  VAcad.  de  Chir.  t.  iv.  p.  357),  I  fully  agree 
with  Deschamps  and  Boyer,  that  the  method  is  a 
bad  one  ;  because  long  before  the  disease  forms  an 
outward  swelling,  we  may  presume  that  the  na- 
tural communication  between  the  antrum  and  the 
nostril  is  closed,  and  will  not  readily  admit  of  a 
tube  being  introduced  into  it.    Some  plan,  more 
fraught  with  promptitude  and  efficiency,  is  here 
demanded.    Hence,  the  practice  of  opening  the 
tumor  in  an  eligible  place,  and  to  an  extent  suf- 
ficient for  the  discharge  of  the  mucus,  and  the  pre- 
vention of  another  accumulation,  is  what  all  sur- 
geons of  the  present  day  recommend.  (DescJiamps, 
Tmite  des  Maladies  des  Fosses  N'asales,  et  de  lew 
Sinus,  p.  231,  8vo.  Paris,  1804;  Boyer,  Traitedes 
Mai.  Chir.  t.  vi.  p.  146,  8vo.    Paris,  1818.  In- 
deed, that  Jourdain's  proposal  was  attended  with 
too  much  difficulty  for  common  practice,  was  the 
sentence  long  ago  pronounced  upon  it  by  a  com- 
mittee of  the  Royal  Academy  of  Surgerj^  in  France. 
If  the  case  has  not  destroyed,  or  softened  the  front 
or  lower  portion  of  the  bony  texture  of  the  antrum, 
and  any  bad  tooth  is  situated  under  it,  this  should 
be  extracted,  and  a  perforation  made  into  the 
antrum  through  the  bottom  of  the  socket.  This 
aperture  may  be  preserved  as  long  as  necessary,  by 
the  introduction  of  a  piece  of  elastic  gum  catheter, 
which  is  to  be  fastened  to  the  adjacent  teeth,  and 
through  which  the  secretion  in  the  antrum  may 
escape,  and  lotions  be  injected.    (See  Deschamps, 
Traite  des  Mai.  des  Fosses  Nasales,  S,-c.  p.  234.) 
However,  as  Hunter  remarks,  if  the  forepart  of  the 
bone  has  been  destroyed,  even  though  the  case  be 
merely  a  collection  of  mucus,  or  pus,  an  opening 
may  be  made  on  the  inside  of  the  lip  :  but,  from  a 
fear  that  there  would  be  difficulty  in  maintaining 
such  an  aperture,  he  still  inclines  to  the  practice  of 
drawing  one  of  the  teeth.  {Natural  History  of  (he 
Teeth,  p.  176,  ed.  S.) 

In  general,  I  believe  that  the  extraction  of  one 
of  the  molar  teeth  will  not  prove  very  applicable 
to  the  present  case  ;  first,  because  the  thick  albu- 
minous fluid  requires  a  larger  opening  tlian  can  be 
thus  obtained :  and  secondly,  because  when  the 
surgeon  is  called  upon  to  perforin  an  operation,  the 
bony  texture  of  the  anirura  is  already  very  thin, 
much  softened,  or  even  partially  absorbed  above 
or  behind  the  alveoli  ;  consequently,  as  soon  as 
the  surgeon  has  made  an  incision  above  the  gum, 
or  in  the  part  of  the  swelling  presenting  itself  on 
the  roof  of  the  mouth,  he  finds  that  a  probe  will 
immediately  enter  the  antrum.  All  that  he  has  to 
do,  therefore,  is  to  enlarge  this  opening  with  a 
small  pair  of  bone-pliers,  or  a  strong  knife.  Mr. 
Hunter's  apprehension  about  the  difliculty  of 
maintaining  the  opening,  and  of  the  likelihood  of  a 
return  of  the  accumulation,  does  not  appear  to  bo 
confirmed  by  what  liappened  in  the  cases  inider 
Dubois  and  Sir  Benjamin  Brodie.  The  alter 
informs  us,  that,  "after  dissecting  the  membrane 
of  the  cheek  from  the  jaw,  I  took  a  curved  scalpel, 
bent  laterally,  witli  a  strong  sharp  point,  and  m- 
trnduced  the  point  into  what  seemed  the  thin  bony 
paiietes,  or  boundary  of  the  tumor.  Immediately 
there  escaped  a  large  quantity  of  transparent  tiuid, 
like  very  thin  mucus,  something  like  what  we  Imtt 
in  cases  of  ranula.    I  then  introduced  a  probe  into 
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the  cavity  of  the  antnira,  and  found  that  it  might 
lie  passed  in  .any  direction.  There  was  neither 
tumor  nor  dead  bone  in  it  ;  and  the  cavity  seemed 
to  be  in  a  natural  state,  except  that  it  was 
enormously  dilated.  I  next  enlarged  the  opening, 
cutting  out  a  circular  portion  of  thin  bony  shell, 
formed  by  the  expanded  parietes  of  {he  antrum. 
After  the  operation,  the  tumor  subsided,  and,  in  a 
few  weeks,  the  cheek  was  not  larger  than  the 
other.  The  aperture  made  by  the  scalpel  has 
continued  pervious  to  this  day,  though  it  is  ten 
years  since  I  performed  the  operation.  The  lady 
wears  a  plug,  which  she  takes  out  night  and 
morning,  and  with  her  own  hand  introduces  the 
point  of  a  syringe,  and  washes  out  the  antrum." 
(See  Lond.  Med.  Gaz.  for  Dec.  1834.) 

Abscesses  op  the  Antrum. 

Abscesses  are  far  more  common  than  collec- 
tions of  mucus.  Violent  blows  on  the  cheek,  in- 
flammatory affections  of  the  adjacent  parts,  and 
especially  of  the  pituitary  membrane  lining  the 
nostrils,  exposure  to  cold  and  damp,  and,  above 
all  things,  bad  teeth,  may  bring  on  suppuration 
within  the  antrum.  The  first  symptom  is  pain, 
often  imagined  to  be  toothache,  particularly  if  there 
should  be  a  carious  tooth  in  this  part  of  the  jaw. 
Such  pain,  however,  extends  more  into  the  nose, 
than  that  usually  does  which  arises  from  a  de- 
cayed tooth,  and  aifects  the  eye,  orbit,  and  frontal 
sinuses.  (See  Hunter,  On  the  Teeth,^.  175,  ed.  3.) 
But  these  symptoms  are  insufficient  to  characterise 
the  disease,  the  nature  of  which  is  not  unequi- 
vocally evinced  till  a  much  later  period.  Sir 
Benjamin  Brodie  adverts  to  inflammation  of  the 
antrum,  independent  of  local  causes  ;  a  case  more 
obscure  than  when  some  manifest  local  cause  of  ir- 
ritation is  present.  In  one  sucli  example,  he  was 
led  to  make  a  perforation  above  the  second  molaris, 
but  no  pus  escaped.  The  patient  was  relieved  by 
taking  two  grains  of  calomel  and  half  a  grain  of 
extract  of  opium  three  times  a  day  till  the  gums 
had  become  rather  sore.  {Brodie,  in  Lond.  Med. 
Gaz.  for  Dec.  1834.)  An  inflammation  of  the 
antrum,  tending  to  suppuration,  is  generally  of 
longer  duration  than  one  entirely  dependent  on  a 
caries  of  a  tooth.  There  is  a  constant  dull  pain  in 
the  cheek,  with  frequent  paroxysms  of  lancinating 
torture,  and  a  great  deal  more  sympathetic  febrile 
disturbance  thanattends  toothache;  and  the  violence 
of  the  suffering  increases  more  and  more,  until,  at 
last,  a  hard  tumor  is  perceptible  below  the  cheek- 
bone. By  degrees  the  swelling  extends  over  the 
whole  cheek  ;  but  it  afterwards  rises  to  a  point, 
and  forms  a  circumscribed  hardness,  perceptible 
above  the  back  grinders.  This  svmptom  is  ac- 
companied with  ccdema,  redness,  and  soinetiiiios 
with  suppuration  of  the  external  parts.  In  some 
instances,  when  there  is  an  outward  abscess,  the 
matter  has  made  its  way  into  that  situation  through 
the  bone,  and  there  is  noiisequently  a  communica- 
tion between  bnlh  collections  of  matter. 

The  circumscribed  elevation  of  the  tumor,  above 
the  molares,  does  not,  however,  occur  in  all  cases  ; 
for  sometimes  the  matter  makes  its  way  towards 
the  palate,  causing  the  bones  of  this  part  to  swell, 
and,  at  length,  bringing  them  into  a  state  of 
caries,  or  necrosis,  unless  timely  assistance  be 
given.  In  some  other  easels,  the  matter  escapes 
between  the  fangs  and  sockets  of  the  teeth,  and 
causes  a  -soft  prominent  swelling  in  the  gums. 


Lastly,  there  are  certain  examples,  in  which  the 
matter  passes  into  the  nostril  of  the  same  side, 
when  the  patient  is  lying  with  his  head  on  the 
opposite  one.    If  this  mode  of  evacuation  should 
be  frequently  repeated,  it  afiords  relief,  and  pre- 
vents the  tumor  both  from  pointing  externally,  ■ 
and  bursting,  as  it  would  do  if  the  purulent  matter 
could  find  no  other  outlet.    But  this  evacuation  of 
pus  from  the  nostril  is  not  so  common  as  might 
be  expected ;  for,  according  to  Mr.  Hunter,  the 
opening  between  the  antrum  and  cavity  of  the  nose 
is  generally  stopped  up.    He  even  seems  inclined 
to  think,  as  I  have  already  observed,  that  the 
disease  may  sometimes  be  occasioned  by  the  im- 
pervious state  of  this  opening,  in  consequence  of 
which  the  natural  mucus  of  the  antrum  collects  in 
such  quantity  as  to  irritate  and  inflame  the  mem- 
brane with  which  it  is  in  contact,  just  as  an  ob- 
struction in  the  ductus  nasalis  hinders  the  passage 
of  the  tears  into  the  nose  and  causes  an  abscess  in 
the  lachrymal  sac.    This  is  a  point,  however,  on 
which  even  Mr.  Hunter  would  not  venture  to 
speak  with  certainty ;  for  it  is  by  no  means  im- 
possible, that  the  impervious  state  of  the  opening 
is  rather  an  effect  than  the  cause  of  the  disease, 
since  inflammation  in  the  antrum  is  often  mani- 
festly produced  by  causes  of  a  different  kind,  and 
the  opening  in  question  is  not  invariably  closed. 

Sir  ^  Benjamin  Brodie  concurs  with  other  sur- 
geons in  believing  that  mflammation  of  the  antrum 
is  mostly  dependent  on  local  causes,  and  more 
commonly  upon  the  irritation  of  a  bad  tooth  than 
any  other  circumstance.  This  gives  rise  to  inflam- 
mation at  the  bottom  of  the  alveolus.  Here  matter 
forms,  and  not  always  being  able  to  escape  be- 
tween the  fang  and  the  socket,  destroys  the  peri- 
osteum lining  the  latter  part,  causes  absorption  of 
the  bone,  and  the  inflammation  is  propagated  to 
the  Immg  of  the  antrum.  In  many  instances,  the 
case, becomes  complicated  with  dead  as  well  as  ca- 
rious bone.  (See  Brodie,  in  Lond.  Med.  Gaz.  for 
Dec.  1834.) 

In  the  early  stage  of  these  cases,  leeches,  fo- 
mentations, calomel,  opium,  and  saline  purgatives 
may  be  employed  for  the  purpose  of  reducing  the 
inflammation,  and  preventing  its  advance  to"  sup- 
puration. But  when  an  abscess  has  formed,  and 
the  matter  is  confined  in  the  antrum,  the  indications 
dictate  other  treatment.  The  matter  should  be 
discharged,  and  any  source  of  local  irritation  which 
is  discoverable  removed. 

Abscesses  in  the  antrum  require  a  free  outlet  • 
and  if  the  surgeon  neglects  to  procure  it  nature' 
herself  ultimately  does  what  is  requisite  ;  but  not  till 
the  patient's  agony  has  been  greatly  prolonged,  and 
the  disease  lias  extended  further  than  ought  to  have 
hcen  allowed.  At  length,  however,  the  pus  makes 
I  S  appearance,  either  towards  the  orbit,  the  alveoli 
the  palate,  or,  as  is  mostly  the  case,  towards  the 
cheek.  1  he  matter  having  thus  made  its  escape 
from  the  antrum,  bursts  through  the  soft  parts 
and  the  opening  liecoiiies  fistulous.  ' 

In  all  cases,  whether  the  pus  be  simply  confined 
in  the  antrum,  or  whether  the  case  be  conjoined 
with  a  necrosis,  or  caries,  the  principal  indication 
13  to  discharge  the  matter. 

The  ancients  seem  to  have  known  very  little 
iil)out  the  treatment  of  diseases  of  the  antrum 
Drake,  an  English  an.atoinist,  is  reputed  to  be  the 
hrst  proposer  of  a  plan  for  curing  abscesses  of  this 
cavity.  {Anthropoloflia  Nova.  Londini  17''7"i 
K  1  "  '' 
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However,  Meibomius  was  much  earlier  in  pro- 
posing, with  the  same  intention,  tlic  extraction  of 
one  or  more  of  the  teeth,  in  order  that  the  purulent 
matter  might  escape  through  the  soclcets. 

Drake  and,  perhaps  before  him,  Cowper, 
aware  that  the  i'augs  of  the  teeth  did  not  reach 
completely  into  the  antrum,  proposed '  making  a 
perforation  through  the  socket  into  that  cavit}-, 
for  the  purpose  of  letting  out  the  matter,  and  in- 
jecting such  fluids  as  were  judged  proper. 

In  the  treatment  of  abscesses  of  the  antrum, 
the  extraction  of  one  or  more  teeth,  and  the  per- 
foration of  the  alveoli,  being  generally  essential 
steps,  the  first  question  is,  what  tooth  ought  to  be 
taken  out.  In  general,  caries,  or  even  a  mere 
continual  aching  of  any  particular  tooth,  ought  to  de- 
cide the  choice.  But  if  all  the  teeth  should  be  sound, 
which  is  not  often  the  case,  writers  direct  us  to  tap 
each  of  them  gently,  and  to  extract  that  which  gives 
most  pain  on  this  being  done.  When  no  informa- 
tion can  thus  be  obtained,  other  circumstances 
ought  to  guide  us.  All  the  molar  teeth,  and 
the  second  bicuspid,  correspond  with  the  antrum. 
They  even  sometimes  extend  into  this  cavity,  the 
fangs  being  then  only  covered  by  the  pituitary 
membrane  ;  and  the  bony  lamella,  which  separates 
the  antrum  from  the  alveoli  is  always  very  thin 
towards  the  back  part  of  the  upper  jaw.  Hence, 
when  the  choice  is  in  our  power,  it  is  best  to  ex- 
tract the  first  or  second  molar,  as  in  this  situ- 
ation the  alveoli  can  be  more  easily  perforated. 
Though,  in  general,  the  first  bicuspid  and  canine 
tooth  do  not  commuriicaie  with  the  antrum,  their 
fangs  approach  the  side  of  it,  and  from  their 
sockets  an  openin'g  may  readily  be  extended  into 
that  cavity. 

When  one  or  more  teeth  are  carious,  they 
should  be  removed,  because  they  are  both  useless 
and  hurtful.  The  matter  frequently  makes  its 
escape,  as  soon  as  a  tooth  is  extracted,  in  con- 
sequence of  the  fang  having  extended  into  the 
antrum,  or  rather  in  consequence  of  its  bringing 
away  with  it  a  piece  of  the  thin  partition  between 
it  iind  the  sinus  ;  or  the  discharge  may  follow 
from  the  partition  itself  being  carious.  If  the 
opening  thus  produced  be  sufficiently  large  to 
allow  the  matter  to  escape,  the  operation  is  already 
completed.  But  as  it  can  easily  be  enlarged  it 
ought  always  to  be  so  when  there  is  the  least  sus- 
picion of  its  being  too  small.  However,  when  no 
pus  makes  its  appearance  after  a  tooth  is  extracted, 
the  antrum  must  be  opened  by  introducing  a 
pointed  instrument  in  the  direction  of  the  alveoli. 
For  this  purpose  a  trocar,  an  awl,  or  a  gimlet, 
may  be  employed. 

Sir  Benjamin  Brodie  prefers  .m  instrument, 
formed  like  a  common  hydrocele  trocar,  but  a 
little  larger,  and  of  course  without  a  cannular.  "  It 
should  not  be  made  of  the  best  steel;  for  (says 
he)  I  once  used  a  common  trocar,  made  of  steel, 
and  it  broke  while  I  wag  performing  the  operation. 
In  this  case,  I  extracted  the  broken  portion  very 
easily  ;  but  such  an  accident  might  occur,  and 
great  difficulty  be  experienced  in  extracting  tlie 
point  of  the  instrument.  When  the  bottom  of  the 
alveolus  is  broken  down,  the  matter  will  readily 
escape  from  the  antrum,  and  you  may  introduce  a 
probe  and  explore  the  cavity,  so  as  to  ascertain 
whether  there  be  in  it  any  dead  bone  or  not. 
Sometimes  there  is  a  piece  of  dead  bone  at  the 
bottom  of  the  alveolus,  and  then  you  have  only  to 
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wait  patiently  until  an  opportunity  occurs  for  its 
removal.  At  other  times  you  will  feel  the  dead 
bone,  after  the  probe  has  entered  the  antrum,  and 
the  opening  already  made  may  not  be  sufficient  for 
its  extraction.  Under  these  last  circumstances, 
the  opening  must  either  be  enlarged,  or  another 
made  in  a  different  place."  (Brodie,  in  Lond. 
Med.  Gaz.  fur  Dec. 

For  the  performance  of  this  operation  some  re- 
commend that  the  patient  should  sit  on  the  ground, 
in  a  strong  light,  resting  his  head  on  the  surgeon's 
knee,  who  is  to  sit  behind  him  in  a  chair.  Imme- 
diately the  instrument  has  reached  the  cavity, 
it  is  to  -be  withdrawn.  Its  entrance  into  the 
antrum  is  easily  known  by  the  cessation  of  resist- 
ance. After  the  matter  is  discharged,  surgeons 
advise  the  opening  to  be  closed  with  a  wooden 
stopper,  in  order  to  prevent  the  entrance  of  extra- 
neous substances. 

The  stopper  is  to  he  taken  out  tivo  or  three 
times  a  day,  to  allow  the  pus  to- escape.  If  there 
be  no  dead  bone  present,  this  plan  soon  disposes 
the  parts  affected  to  discontinue  the  suppuration 
and  resume  their  natural  state.  The  cure  may 
often  be  accelerated  by  employing  injections  of 
weak  brandy  and  water,  lime  water,  or  a  solution 
of  the  sulphate  of  zinc.  Two  or  three  days  after 
an  opening  lias  been  made  into  the  antrum.  Sir 
Benjamin  Brodie  begins  to  wash  out  the  cavity, 
one  or  twice  dailj',\vith  tepid  water,  injected  by 
means  of  a  syringe  with  a  slightly  curved  pipe. 
The  water  injected  will  now  generally  pass  into 
the  nostril,  and  the  cavity  can  be  very  completely 
washed  out.  If  the  water  does  not  pass  out  of 
the  nose,  it  shows  that  the  natural  opening  be- 
tween the  two  turbinated  bones  is  blocked  up. 
{Brodie,  op.  cit.) 

Some  surgeons  prefer  a  piece  of  bougie,  or  of 
elastic  gum  catheter,  instead  of  the  wooden 
stopper.  The  examples  on  record  where  the  ex- 
traction of  a  tooth  and  perforation  of  the^  bottom 
of  the  antrum  were  the  means  of  curing  ab- 
scesses of  that  cavity  are  very  numerous.  (See 
Farmer's  Select  Cases,  No.  ix.  ;  Goocli's  Cases, 
p.  63,  new  ed.;  Palfijn,  Analomie,  &;c,;  Brodie, 
op.  cit.) 

When  the  bones  are  diseased,  the  smiple  perfo- 
ration will  not  accomplish  a  cure.    A  probe  wilj 


generally  detect  caries  or  necrosis. 
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smell  and  ichorous  appearance  of  the  discharge 
will  also  leave  little  doubt  that  the  bones  are 
diseased. 

When  there  are  loose  pieces  of  dead  bone  or 
other  foreign  bodies  to  be  extracted,  it  may  be 
requisite  to  make  a  larger  opening  in  the  antrum 
than  can  bo  obtained  through  the  socket  of  a  tooth. 
Instances  also  occur  where  patients  have  lost  all 
the  molar  teeth,  and  the  sockets  are  quite  oblite- 
rated, so  that  a  perforation  from  below  cannot  be 
eft'ected.  Some  practitioners  object  to  sacrificing  a 
sound  tooth.  In  these  circumstances,  a  perforation 
in  the  antrum  may  be  made  above  the  alveolar 
processes  ;  as  first  suggested  by  Lamoner.  Ihe 
operation  consists  in  making  a  transverse  incision, 
below  the  malar  jirocess  and  above  the  root  of  the 
lirst  molar.  Tluis  the  gum  and  periosteum  are 
divided,  and  the  bone  exposed.  A  pernu-ating 
instrument  is  to  be  conveyed  into  the  middle  ot 
this  incision,  and  the  opening  in  the  antrum  made 
of  tlie  requisite  size  with  a  small  pair  of  cut  iiig 
pliers,  or  other  convenient  instrument.    In  this 


V.  ly  an  opening  can  be  more  conveniently  made 
tl.aii  with  a  trepliine.  The  following  way  of 
making  the  opening  is  recommended  by  Sir  B. 
Brodie  :  "  Raise  up  the  cheek,  so  ns  to  expose  tlie 
membrane  covering  the  gum  ou  the  side  of  the  face, 
mid,  with  a  scalpel,  make  a  transverse  incision 
down  to  the  bone.  In  one  case  (savs  he),  I  did 
otherwise,  thinking  the  division  of  the  membrane, 
as  a  separate  part  of  the  operation,  was  unneces- 
sary; but  the  consequence  was  that  the  blood 
escaped  into  the  celhilar  membrane  underneath, 
and  there  was  an  immense  ecchymosis,  rendering 
the  rest  of  the  operation  very  difficult.  Then  per- 
forate the  thick  plate  of  bone,  as  nearly  as  possible 
to  what  you  suppose  to  have  been  the  original  seat 
of  the  disease."  The  best  instrument  for  this  pur- 
pose, according  to  Sir  Benjamin  Brodie,  is  a  pair 
of  sharp-pointed  strong  scissors.  "  Apply  them' 
to  the  bone  in  their  closed  state,  using  them  as  a 
chisel,  and  thgy  will  easily  penetrate  it,  and  go 
into  the  antrum.  With  these  the  bone  may  be 
broken  away'to  the  requisite  extent."  (See  Mem. 
de  l^icad.  de  C/iii:  t.  iv,  p.  351  ;  Gooch's  Ohs.  AjJ- 
pend.  p.  1 38.)  Some  e.xamples  occur,  where  it  is 
absolutely  necessary  to  expose  a  great  part  of  the 
surface  of  thu  bone,  and  to  cut  away  the  dead  pieces 
which  are  wedged,  as  it  were,  in  the  living  ones. 
In  general,  liowever,  it  is  prudent  to  wait  till  the 
dead  bone  is  loose  ;  and,  in  the  meanwhile,  to 
restrict  our  interference  to  preventing  the  lodgment 
of  matter,  and  maintaining  cleanliness. 


Tumors  of  the  Antru.ai. 

Riiysch,  Bordenave,  Desault,  Abernethy,  Wein- 
hold,  Gensoul,  Listen,  Regnoli,  Guthrie,  and  others, 
have  recorded  examples  of  various  kinds  of  tu- 
mors aifecting  the  antrum.  Surgical  writers  de- 
scribe polypi  of  the  antrum;  and  as  growths  of  the 
kind  have  their  origin  from  parts  invested  by 
mucous  membranes,  it  is  natural  to  expect  that  the 
antrum  would  occasionally  be  the  situation  of 
them.  Yet  the  disease  must  heie  be  very  rare; 
and  Sir  Benjamin  Brodie  even  regards  the  history 
and  treatment  of  polypi  of  the  antrum  as  altogether 
hypothetical';  and  he -adds,  "No  polypus,  I  be- 
lieve, ever  existed  in  tlie  antrum,  around  which  a 
surgeon  could  put  a  ligature;  and  I  never  heard  of 
the  operation  being  performed."  (See'Lond.  Med. 
Guz.  for  Dee.  1834,  p.  850.)  In  no  hospital, 
either  civil  or  military,  have  I  had  an  opportunity 
of  seeing  a  polypus  of  the  antrum  ;  neitlierhas  any 
case  presented  itself  to  me  out  of  an  hospital.  I 
join  Sir  Beiijanain  Brodie  therefore  in  believing 
the  disease  to  be  exceedingly  rare.  There  are, 
however,  some  good  authorities  in  confirmation  of 
the  fact  that  polypi  do  sometimes  grow  in  the 
antrum.  {Einhkiirn,  Clielius,  &c.)  Certain  other 
tumors,  orij;inating  within  the  antrum,  are  far 
more  common  ;  some  of  which  arc  of  a  fibrous, 
sarcomatous,  or  osteo-sarcomatous  character,  free 
from  malignancy  ;  while  the  others  are  of  a  malig- 
nant cancerous  kind,  partaking  of  the  nature  of 
medullary  tumors,  or  of  carcinoma,  and  sometimes 
of  both  of  these  formidable  diseases  together. 

[Non-malignant  tumors  in  the  antrum,  while  in 
an  incipicflit  state,  present  but  few  symptoms.  The 
absence  of  [lain  at  lir.st,  and  the  indolence  of  thi'ir 
growth,  tend  to  conceal  their  existi'nce;]  but  such  a 
disease  rarely  exists  a  long  while  without  being 
accompanied  with  some  affection  of  the  neixlibour- 
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be  ascertained  before  it  has  attained  such  a  size  as 
to  have  .altered  in  a  serious  degree  the  natural 
shape  of  the  antrum.  This  information  may  be 
acquired,  by  examining  whether  any  of  the  teeth 
have  become  loose,  or  have  spontaneously  fallen 
out;  whether  the  alveolar  processes  are  sound, 
and  whether  there  are  anj''  fungous  excrescences 
making  their  appearance  at  the  sockets  ;  whether 
there  is  any  habitual  bleeding  from  one  side  of  the 
nose,  any  sarcomatous  tumor  at  the  side  of  the 
nostril,  or  towards  the  great  angle  of  the  eye. 
When  the  swelling,  however,  has  attained  a  cer- 
tain size,  the  bony  parietos  of  the  antrum  are 
dilated,  and  an  extraordinarj'  swelling  of  the  cheek 
takes  place.  [It  is  principally,  if  not  exclusively,  in 
these  cases  of  non-malignant  disease  that  opera- 
tions for  the  removal  of  a  portion  or  the  whole 
of  the  superior  ma.'cilla  are  now  considered  admis- 
sible.] 

A  swelling  of  the  parietes  of  the  antrum,  in 
consequence  of  an  abscess,  or  a  sarcomatous  tumor 
in  its  cavity,  may  lead  us  to  suppose  the  case  an 
enlargement  of  the  bones,  or  an  exostosis.  The 
symptoms  of  the  two  first  affections  have  been 
already  detailed.  One  sii^n  of  an  exostosis,  be- 
sides the  absence  of  the  symptoms  characterising 
an  abscess  or  a  tumor  in  the  antrum,  is  the  thick- 
ened parietes  of  this  cavity  forming  a  solid  resist- 
ance ;  whereas,  in  cases  of  mere  expansion,  the 
dimensions  of  the  surface  of  the  bone  being  in- 
creased while  its  substance  is  rendered  propor- 
tionally thinner,  the  tumor  .is  softer  and  more 
yielding.  *  - 

When  such  an  exostosis  depends  upon  a  par- 
ticular constitutional  cause,  and  especially  upon 
one  of  a  venereal  nature,  it  must  be  attacked  by 
remedies  suited  to  this  aifection.  But  when  the 
disease  resists  internal  remedies,  and  its  magnitude 
is  likely  to  produce  an  aggravation  of  the  case,  a 
portion  of  the  bone  may  be  removed  with  a  tre- 
phine or  other  cutting  instrument. 

Malignant  tumors  of  the  antrum  are  attached  to 
the  mucous  membrane,  and  fill  up  the  cavity.  At 
first  the  patient  has  but  little  pain,  and  the  ex- 
istence of  the  disease  is  scarcely  indicated  by  any 
particular  symptoms.  But  as  the  disease  advances, 
tilings  are  different.  The  tumor,  growing  larger 
presses  upon  the  inner  surface  of  the  antrum,  and 
causes  its  bony  parietes  to  become  dilated.  By 
degrees  it  forms  a  projection  in  the  cheek.  After 
a  time,  there  is  another  projection  in  the  bony 
palate.  Then  one  occurs  at  the  inferior  part  of 
the  orbit  ;  and  there  is  still  another  blocking 
up  the  nostril.  From  the  pressure  of  the 
tumor,  the  osseous  texture  of  the  antrum  is  ab- 
sorbed, the  alveoli  rre  destroyed,  and  the  teeth 
are  loosened,  or  drop  out.  At  length  the  morbid 
growth  either  makes  its  way  into  the  orbit 
dispacMig  the  eye,  and  passes  through  the 
orbitar  pla  e  of  the  irontal  bone  into  the  skull  and 
proves  fatal,  or  else  it  protrudes  through  the  front 
or  lower  part  of  the  antrum:  in  cither  of  whichl-ist 
situations  it  presents  a  large  icetid,  bleeding  mass 
in-ingmg  the  patient  to  his  doom  with  cniial  co, 
tainty.  In  the  Museum  of  University  Colk-Be  -ire 
three  specimensof  malignant  disease  of  the  antrum 
in  two  the  swelling  made  its  way  from  the  antrum' 
to  the  brain  ;  in  the  third,  wliichwas  taken  from  nii 
elderly  woman,  a  patient  of  mine,  who  died  in  the 


ingpart.?;  and  hence  its  presence  may  general 


hospital,  the  medullary  and  scirrhous  mass  after 
entermg  the  orbit,  and  displacing  the  eye,  caused 
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ulceration  and  sloughing  in  the  cheek,  and  a  pro- 
trusion of  some  of  the  tumor  in  this  direction. 
The  woman,  who  had  suffered  indescribable  agony 
from  the  pressure  of  the  tumor,  as  it  continued  to 
enlarge,  was  at  length  worn  out  by  the  discharge, 
irritation,  and  repeated  bleedings  from  the  disease. 
I  remember  a  boy  in  St.  Bartholomew's  Hospital, 
many  years  ago,  in  whom  a  medullary  tumor,  begin- 
ing  in  the  antrum,  made  its  way  through  the  orbitar 
plate  of  the  frontal  bone  and  cribiform  plate  of 
the  ethmoid  into  the  cranium.  He  was  only  coma- 
tose about  forty-eight  hours  before  he  died,  though 
the  portion  of  the  swelling  projecting  into  the 
cranium,  and  causing  a  corresponding  depression 
in  the  anterior  lobes  of  the  brain,  was  equal  in 
size  to  a  small  orange. 

Mr.  Abernethy  published  an  account  of  a  very 
singular  disease  of  the  antrum.    The  patient,  who 
was  thirty-four  years  of  age  when  the  account  was 
written,  perceived,  when  about  ten  years  old,  a 
small  tumor  on  his  left  cheek,  which  gradually 
attained  the  size  of  a  walnut,  and  then  remained 
for  some  time  stationary.    About  a  year  after- 
wards, the  tumor  having  again  enlarged,  a  caustic 
was  applied  to  the  integuments,  so  as  to  expose 
the  bone.    The  actual  cautery  was  next  applied, 
and  an  opening  thus  made  into  the  antrum.  After 
the  exfoliation,  the  antrum  became  filled  with  a 
fungus,  which  rose  out  upon  the  cheek,  and  could 
not  be  restrained  by  any  applications.    Part  of 
the  fungus  also  made  its  way  into  the  mouth, 
through  the  socket  of  the  second  bicuspid  tooth, 
the  other  teeth  remaining  natural.    The  disease 
continued  in  this  state  nine  years,  occasionally 
bleeding  in  an  alarming  way.    When  the  patient 
was  in  his  twentieth  year,   the  whole  fungus 
sloughed  away  during  a  fever,  and  never  returned. 
After  this,  the  sides  of  the  aperture  in  the  bone 
began  to  grow  outwards,  forming  an  exostosis, 
which  rapidly  attained  a  great  magnitude.  A 
small  exostosis  took  place  in  the  mouth,  but  be- 
came no  larger  than  a  horsebean.     The  exostosis 
of  the  maxillary  bone  was  of  an  irregular  figure, 
and  projected  from  the  whole  circumference  of  the 
aperture  a  great  way  directly  forward.  Mr.  Aber- 
nethy compared  its  appearance,  when   he  was 
writing,  with  that  of  a  large  tea-cup  fastened  upon 
the  face,  the  bottom  of  which  may  be  supposed  to 
communicate  with  the  antrum.     The  diameter  of 
the  cup,  formed  by  the  circular  edge  of  the  bone, 
was  three  inches  and  a  half  ;  the  depth  two  inches 
and  seven  eighths.    The  general  height  of  the 
sides  of  the  exostosis,  from  the  basis  of  the  face, 
was  two  inches  ;  its  walls  were  not  thick,  and  ter- 
minated in  a  thin,  cellular  edge.  The  integuments, 
as  they  approached  this  edge,  became  thiimer,  and 
they  extended  over  it  into  the  cavity.    The  exos- 
tosis now  reached  to  the  nose  in  front,  and  to  the 
masseter  muscle  behind  ;  above  it  included  the 
very  ridge  of  the  orbit,  and  below  it  grew  from 
the  edge  cf  the  alveolar  process.     A  line  that 
would  have  separated  the  diseased  from  the  sound 
bone  would  have  included  the  orbit  and  nose,  and 
indeed  one  half  of  the  face.     Mr,  Abernethy  saw 
no  means  of  affording  the  man  relief.  {Trans, 
of  a  Hiicieli/  for  the  Improvenicnl  of  Med.  and  Chit: 
lOtowledi/e,  vol.  ii.)    See  also  a  case  related  by 
Harrison.    (Neiv  Lo7id.  Med.  Journ.\a\.  i.  p.  1.) 

In  a  case  of  fungus,  which  had  distended  the 
antrum,  iiindered  the  tears  from  passing  down  into 
the  nose,  raised  the  lower  part  of  the  orliit,  caused 


a  protrusion  of  the  eye,  made  two  of  the  mola 
teeth  fall  out,  and  occasioned  a  carious  opening  in 
the  front  of  the  antrum,  through  which  opening  a 
piece  of  the  fungus  projected,  Desault  operated  as 
follows  : — The  cheek  was  first  detached  from  the 
OS  maxillare,  by  dividing  the  internal  membrane  of 
the  mouth  at  the  place  where  it  is  reflected  over 
this  bone.  Thus  the  outer  surface  of  the  bone  was 
denuded  of  all  the  soft  parts.  A  sharp  perforating 
instrument  was  applied  to  the  middle  of  this  sur- 
face, and  an  opening  made  more  forward  than  the 
one  already  existing.  The  plate  of  bone  situated 
between  the  two  apertures  was  removed  with  a 
little  falciform  knife,  which,  being  directed  from 
behind  forward,  made  the  division  without  diffi- 
culty. The  opening  thus  obtained  being  insuffi- 
cient, Desault  endeavoured  to  enlarge  it  below,  by 
sacrificing  the  alveolar  process.  This  he  endea- 
voured to  accomplish  with  the  same  instrument ; 
but  finding  the  resistance  too  great,  he  had  recourse 
to  a  gouge  and  mallet.  A  considerable  piece  of 
the  alveolar  arch  was  thus  detached,  without  any 
previous  extraction  of  the  corresponding  teeth, 
three  of  which  were  removed  by  the  same  stroke. 
In  this  manner  an  opening  was  procm-ed  in  the  ex- 
ternal and  inferior  part  of  the  antrum,  large 
enough  to  admit  a  walnut.  Through  this  aperture 
a  considerable  part  of  the  tumor  was  cut  away 
with  a  knife  curved  sideways,  and  fixed  in  its 
handle.  A  most  profuse  hemorrhage  took  place, 
but  Desault,  unalarmed,  held  a  compress  in  the 
antrum  for  a  short  time  ;  this  being  removed,  the 
actual  cautery  was  repeatedly  applied  to  the  rest 
of  the  fungus,  and  the  cavity  was  filled  with 
charpie  dipped  in  powdered  colophonj'. 

On  the  eighteenth  daj'-,  the  swelling  was  evi- 
dently diminished,  the  eye  less  prominent,  and  the 
epiphora  less  visible.    But,  at  this  period,  a  por- 
tion of  fungus  made  its  appearance  again.  This 
was  almost  entirely  destroyed  by  two  applications 
of  the  actual  cauterj'.    It  appeared  again,  how- 
ever, on  the  twenty-fifth  day,  and  required  a  third 
and  last  recourse  to  the  cautery.     From  this  time 
the  progress  of  the  cure  went  on  rapidlj'.  Instead 
of  fungous  excrescences,  healthy  gi-anidations  were 
now  formed  in  the  bottom  of  the  sinus.    The  pa- 
rietes  of  the  antrum  gradually  approaching  each 
other,  the  large  opening,  made  in  the  operation, 
was  reduced  to  a  small  apertm-e,  hardly  capable 
of  admitting  a  probe.    Even  this  little  opening 
closed  in  the  fourth  month,  at  which  time  no 
vestiges  of  the  disease  remained,  except  the  loss  of 
teeth,  and  a  very  obvious  depression  just  where 
they  were  situated.     (Oiuvrcs  Cliir.  dc  Desaull, 
par  Biclud,  t.  ii. ;  and  Parisian  Cliir.  Journ.  vols.  i. 
and  ii.)    See  other  cases  recorded  by  Acoluthus 
{Ad.  Cur.  Nattir.);  Garengcot  {Mem  de  V.-icad. 
de  Chir.  ;  Dupuytren  {DuUclins  de  la  Facidte  de 
Med.) ;  Gensoul  {Surquelqucs  Mal.duSiniis  Maxil. 
p.  9)  ;  Bdclard  {Gensoul,  op.  cit.  p.  11);  Georgi 
[Gensoul,  op.  et  loc.  cit.)  ;   Vclpeau  {lb.  P-  1-1)  ; 
Anderson  {Glasgow  Med.  Jourji.  vol.  ii.  p.  74)  ; 
CanoUes  {liecueil  Periodique  de  la  Soc.  dc  Med. 
t.  ii.  No.  9);  Eichorn  {Diss,  dc  Polppis  in  Antro 
Hiohmori,  Goett.  1IU4) ;  Saniifort  {Museum  Anat. 
vol  ii.  tab.  30)  ;  Leveilld  (Pecucil  da  la  Soc.  S,  c. 
t.  i.  p.  24)  ;  Weinhold  (  Von  den  Kranhheilen  dcr 
Geisohtsknocken,  ip.  27,  ito.  Halle,  Ifi  18.) 

In  some  of  these  examples,  a  cure  is  stated  to 
have  been  accomplished;  in  others,  the  disease  re- 
turned, and  proved  fatal.     The  question  then 
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l  ises,  whether  nil  the  tumora  were  malignant,  or 
Illy  a  part  of  them  ?    Those  which  were  perma- 
.'iitly  cured  might  have  been  of  a  different  nature, 
it  partaking  of  tlie  cliaracter  of  medullary  sar- 
>ma,  nor  of  that  of  carcinoma. 
With  respect  to  Desanlt's  operation,  and  any 
otlier  performed  for  a  medullary,  or  cancerous 
tumor  of  the  antrum,  it  wonld  have  been  de- 
sirable to  know  what  was  the  state  of  the  patient 
siinie  considerable  time  after  the  removal  of  the 
swelling ;  for,  as  Sir  Benjamin  Brodie  correctly 
observes,  a  malignant  disease  may  appear  to  be 
cured  for  a  twelvemonth,  and  yet  return.  The 
circumstance  of  Desault's  patient  seeming  to  be 
v.  ell  four  months  after  an  operation  of  this  kind, 
bv  no  means  proves  that  it  produced  a  permanent 
cure.  (SeeLond.Med.  Gaz.for  Dec.  1834, p.  351.) 
Dr.  Anderson,  of  Glasgow,  has  furnished  inform- 
ation respecting  the  case  in  which  he  extirpated 
a  fungous  tumor  from  the  antrum  after  it  had 
produced  complete  absorption  of  the  bone.   "  This 
patient  died  of  pectoral  inflammation,_^i;e  years  and 
a  half  a/lenvards,  when  she  had  just  recovered 
from  the  operation  of  removing  nearly  the  whole 
of  the  loiver  jaw.    On  a  minute  examination  of 
the  antrum,  the  former  disease  was  found  to  have 
iieen  permanently  cured  by  the  operation."  (A?i- 
'rrson,  mLond.  Med.  Gaz.for  Feb.  1835.)  Hence, 
Dr.  Anderson  disapproves  of  leaving  a  patient, 
even  with  such  a  tumor,  to  his  fate. 

Sir  Benjamin  Brodie  formerly  attempted  to  de- 
stroy a  malignant  tumor  of  the  antrum  in  its  early 
stage.  The  bone  being  absorbed,  he  cut  out  a  large 
portion  of  the  membrane,  which  now  constituted 
the  only  boundary  of  the  antrum.  He  now  came 
to  a  considerable  tumor,  growing  from  a  broad 
surface.  "  The  outer  part  of  the  tumor,  which 
was  of  soft  consistence,  I  broke  down  with  my 
fingers,  and  I  then  turned  the  tumor  out,  so  that 
the  antrum  appeared  to  be  perfectly  empty.  But 
this  was  not  done  without  an  enormous,  and,  in- 
deed, frightful  hemorrhage."  Notwithstanding 
the  free  use  of  caustic  and  the  actual  cautery,  the 
disease  returned  and  grew  faster  than  it  could  be 
destroyed,  and  proved  fatal.  Mr.  Listen's  ob- 
servations are  to  the  same  purpose.  The  malignant 
form  of  the  disease,  even  in  a  very  early  stage,  is 
pronounced  by  him  to  be  unmanageable  :  "  The 
tumors,  if  removed,  are  speedily  reproduced,  and 
the  fatal  termination  may  be  accelerated  by  inter- 
ference. I  have  removed  tumors  from  tlie  antrum 
maxillare,  and  from  the  frontal  sinus  ;  but  the  parts 
soon  became  occupied  by  morbid  growths  of  a 
more  formidable  character  than  the  preceding  ;  the 
membrane  and  bone  appear  to  assume  a  disposi- 
tion to  generate  such  disease;  and  the  fungous  pro- 
trusions cannot  be  kept  down  with  escharolics,  nor 
with  the  actual  cautery.  The  antrum,  when 
filled  with  such  tumors,  is  easily  laid  open.  ^  The 
cheek  is  divided  perpendicularly  from  over  the 
inferior  orbitar  foramen  to  the  month,  and  the 
soft  parts  are  dissected  from  o(F  the  bone.  The 
cavity  may  then  ho  exposed  by  means  of  a  small 
trephine  ;  but  tliis  instrument  is  scarcely  ever  re- 
quired, the  parictes  being  so  softened  as  to  yield 
easily  to  the  knife  :  though  pliers,  or  cutting  for- 
ceps, may  be  useful  in  enlarging  the  aperture.  By 
the  guidance  of  the  finger,  the  attachments  of  the 
morbid  growth  are  separated  with  a  blunt-pointed 
bistoury;  and  a  scoop  is  used  to  turn  out  the  dis- 
eased mass.     The  root  of  the  tumor  is  then 


touched  with  a  red-hot  iron  j  and  by  this  imple- 
ment, or  by  dossils  of  lint,  the  hemorrhage  is  easily 
arrested.  But  such  operations,  considering  the  re- 
sult of  those  which  have  been  practised,  a>'e  scarce/*/ 
justifiable.'"    (See  Liston's  Mem.  part.  ii.  p.  158.) 

Mr.  Listen  delivers  the  same  judgment  on  the 
operation  of  removing  a  malignant  tumor  of  the 
antrum,  along  with  its  investment,  and  every  part 
of  the  bone  to  which  it  is  connected.  "  The  dis- 
ease," says  he,  "  is  seldom,  if  .ever,  seen  by  the 
surgeon  early  enough  to  admit  of  any  operation 
being  practised  with  the  least  chance  of  ultimate 
success.  At  a  sufficiently  early  period,  the  re- 
moval of  the  bone  of  the  parietes  of  the  cavity 
containing,  and  from  which  the  tumor  has  grown, 
must,  without  doubt,  aiFord  a  better  chance,  and 
is,  in  every  point  of  view,  to  be  preferred  to  the 
old  operation  of  what  was  called  trephining  the 
antrum."  The  view  which  I  now  entertain  of 
this  subject,  in  relation  to  malignant  tumors  of 
the  antrum,  completely  agrees  with  that  taken  by 
Sir  Benjamin  Brodie  and  Mr.  Listen.  If  a  case 
were  needed  to  confirm  the  accuracy  of  their  opi- 
nions, I  would  refer  to  that  in  which  Mr.  Guthrie 
lately  operated  in  the  Westmiuster  Hospital,  and 
who  has  honestly  laid  the  true  result  of  it  before 
the  public,  as  every  other  surgeon  ought  to  do 
who  ventures  to  try  the  practice.  (See  Guthrie,  in 
Lond.  Med.  Gax.  for  January  16,  1836.)  The 
example  in  which  M.  Georgi  operated,  it  seems, 
was  followed  by  a  lasting  cure  ;  but,  as  M.  Gen- 
soul  remarks,  there  was  a  double  piece  of  good 
luck  in  this  instance  ;  viz.  that  of  a  necrosis  of  the 
bone  taking  place  to  a  sufficient  depth  to  prevent 
the  return  of  the  disease,  and  the  not  less  for- 
tunate circumstance  of  such  necrosis  being  re- 
stricted precisely  to  the  half  of  the  face.  (See 
Gensoul,  Sur  que/ques  Mai.  Graves  du  Sinus 
Maxil.  p.  19.)  The  case  recorded  in  the  £id- 
letins  de  la  Facidte.  de  Med.,  where  Baron  Du- 
puytren  removed  about  one  third  of  the  alveolary 
arch  and  the  bony  palate,  in  order  to  extirpate  an 
osteo-sarcoma,  proved  successful;  but  some  forms 
of  this  disease  are  not  regarded  by  British  patho- 
logists as  partaking  of  the  same  degree  of  malig- 
nancy, the  same  unfavourable  state  of  the  con- 
stitution, and  the  same  disposition  to  return,  as 
attend  medullary  sarcoma  and  a  truly  cancerous 
swelling.  The  operations  performed  by  Acoluthus, 
of  Breslaw,  and  M.  Garengeot,  of  Paris,  are  re- 
ported to  have  terminated  in  cures. 

M.  Gensoul,  lately  principal  surgeon  of  the 
Hotel  Dieu  at  Lyons,  instead  of  merely  openinn- 
the  antrum,  cutting  away  as  much  of  the  tumor 
as  possible,  and  attacking  the  rest  with  caustic  or 
the  cautery,  proposed  and  practised  another  oper- 
ation, founded  on  the  same  principles  as  are  re- 
cognised by  the  best  surgeons  as  applicable  to 
every  operation  for  the  removal  of  a  cancerous 
breast.  "Here,"  says  ho,  "all  writers  agree  in 
advising  amputation  to  be  pcrrormod  at  the  base  of 
the  disease,  so  as  to  make  all  the  incisions  in  the 
sound  parts;  and  this  is  exactly  what  I  recommend 
to  be  done  in  diseases  of  the  maxillary  sinus." 
{Sur  quc/qiies  Maladies  (/raves  du  Sinus  Maxillaire, 
p.  4.)  Gensoul's  first  operation  was  executed  on 
the  26tli  of  May,  1827.  (Op.  cit.  p.  18.)  Mr. 
liizars  advocated  this  operation  in  the  year  1826, 
but  had  no  opportunity  of  perforniing  it  till  the 
month  of  December,  1827.  This  subject  I  shall 
have  occasion  to  return  to  in  another  place,  where 
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a  description  of  the  operation  of  removing  tho 
antrum  will  be  given.  (See  Bones,  Excision  op.) 

As  it  appears  from  the  foregoing  observation, 
that  whatever  operation  is  done,  the  patient  has  a 
fairer  prospect  of  being  cured  by  it  when  the  dis- 
ease does  not  partake  of  a  medullary  or  cancerous 
nature,  and  as,  likewise,  the  chances  of  recovery 
are  so  bad  in  the  latter  cases  that  many  of  the 
best  surgeons  pronounce  any  operation  for  them 
unjustifiable  ;  it  would  he  very  desirable  if  the 
character  of  the  disease  could  always  be  deter- 
mined befoi-e  the  tumor  has  made  its  way  be3'ond 
the  limits  of  the  antrum,  I  remember  that  Sir 
Benjamin  Brodie  once  mentioned  to  me  a  case  in 
which  he  was  able  to  ascertain  the  medullary 
consistence  of  the  tumor  by  the  introduction  of 
one  of  his  exploratory  grooved  needles.  The  plan 
seems  to  be  one  deserving  of  recollection.  In 
the  case  here  referred  to,  the  antrum  was  removed 
by  another  surgeon,  but  the  disease  returned.  In 
a  case  which  was  in  the  UniversityCoUege  Hospital, 
under  my  care,  the  disease,  which  was  malignant, 
had  caused  ulceration  of  the  cheek,  and  tiirown 
out  a  firm  fungous  bleeding  mass  in  that  direction  ; 
so  that  the  nature  of  the  case  was  but  too  mani- 
fest. But  if  there  had  been  no  such  protrusion 
of  the  disease  through  the  cheek,  the  projecting 
part  of  the  tumor  in  the  roof  of  the  mouth  ad- 
mitted of  manual  examiuation  ;  and  its  consistence 
could  be  felt  to  be  in  some  places  elastic  ;  in 
others,  firm,  like  scirrhus,  or  mammary  sarcoma. 
In  fact,  the  preparation  taken  from  the  patient,  an 
aged  female,  after  her  death,  exemplifies  a  com- 
bination of  these  two  structures  ;  and  is  placed 
in  the  museum  of  University  College.  Mr. 
Mayo,  in  noticing  the  importance  of  discriminating 
osteo-sarcoma  from  medullary  sarcoma  of  the  an- 
trum remarks, — "  The  only  criterion  that  I  am 
acquainted  with  for  determining  the  nature  of  the 
swelling  is  to  plunge  a  lancet  into  it ;  when,  if  the 
disease  is  osteo-sarcoma,  the  peculiar  crisp  sensation 
of  cutting  that  texture  will  be  perceived."  (See 
ATayo's  Outlines  of  Pailioloyy,  p.  278.) 

[In  the  present  day  a  grooved  needle  or  very 
small  trochar  is  used  to  procure  a  particle  of  the 
tumor,  in  order  to  have  its  character  tested  by 
microscopical  inspection.] 

A  few  years  ago,  Mr.  Pattison  suggested  the 
expedient  of  tying  the  carotid  artery,  as  likely  to 
bring  about  the  dispersion  of  fungous  diseases  of 
the  antrum,  without  the  necessity  of  meddling 
with  the  tumor  itself.  He  adverts  to  three  cases, 
the  results  of  which,  according  to  his  account,  were 
favourable  to  tiie  practice.  (See  Bums,  On  Anat. 
oftliellead,  ^c.  ed.  by  Patlison.)  However,  the 
ligature  of  an  arterial  trunk  has  been  tried  by  Sir 
Astley  Cooper,  to  stop  the  progress  of  medullary 
tumors  in  other  situations,  but  without  success 
(see  Surg.  Essays)  ;  and  Mr.  Listen  declares,  that 
the  statement  of  a  malignant  tumor  in  the  antrum 
having  been  arrested  by  ligature  of  the  common 
carotid,  is  not  borne  out  by  facts.  {Elem.  of  Sur- 
fjary,  part  ii.  p.  161.)  In  M.  Magendie's  Journ. 
da  Physiologia  is  a  case,  in  wliich  tliis  eminent 
physician  tried  in  vain  to  stop  thoprogressof  a  tumor 
of  tho  antrum  by  tying  the  common  carotid  artery. 

Insects  in  tub  Antuubi. 

It  is  said,  that  insects  in  this  cavity  may  some- 
times make  it  necessary  for  the  surgeon  to  open 
't-    riiis  case,  however,  must  be  exceedingly  rare  ; 


and  even  what  we  find  in  authors  (Pa//<(s,  iM 
Inseelis  Vivenlihus  intra  vive?itia)  appears  so  litile 
authentic,  that  I  should  hardly  have  mentioned 
the  subject  if  there  were  not  in  a  work  of  repute 
{Med.  Comm.  vol.  i.)  a  fact  which  appears 
entitled  to  attention.  Mr.  Heysham,  a  medical 
practitioner  at  Carlisle,  relates  that  a  strong,' 
woman,  aged  sixty,  in  the  habit  of  taking  a  great 
deal  of  snuff,  was  subject,  for  several  years,  to 
acute  pains  in  the  antrum,  extending  over  one  side 
of  the  head.  These  pains  never  entirely  ceased, 
but  were  more  severe  in  winter  than  summer,  and 
were  always  subject  to  frequent  periodical  exacer- 
bations. The  patient  had  taken  several  anodj-ne 
medicines,  and  others,  without  benefit ;  and  had 
twice  undergone  a  course  of  mercury,  by  which 
her  complaints  liad  been  increased.  All  her  teeth 
on  the  affected  side  had  been  drawn.  At  length, 
it  was  determined  to  open  the  antrum  with  a  large 
trocher,  though  there  were  no  symptoms  of  an 
abscess,  nor  of  any  other  disease  in  this  cavity. 
For  four  days  no  benefit  resulted  from  the  oper- 
ation. Bark  injections,  and  the  elixir  of  aloes, 
were  introduced  into  the  sinus.  On  the  fifth  day, 
a  dead  insect  was  extracted,  by  means  of  a  pair  of 
forceps,  from  the  mouth  of  the  cavitj'.  It  was 
more  than  an  inch  long,  and  thicker  than  a  com- 
mon quill,  Tlie  patient  now  experienced  relief 
for  several  hours :  but  the  pains  afterwards  re- 
curred with  their  former  severity  ;  oil  was  next 
injected  into  the  antrum,  and  two  other  insects, 
similar  to  the  former,  were  extracted.  No  others 
appeared,  and  the  wound  closed.  The  pains  were 
not  completely  removed,  but  considerably  dimi- 
nished for  several  months,  at  the  end  of  which 
time  they  became  worse  than  ever,  particularly 
affecting  the  situation  of  the  frontal  sinus. 

Bordenave  has  published,  in  the  twelfth  and 
thirteenth  volumes  of  the  Mem.  de  I' Acad,  de  Cliir. 
edit.  12mo.,  two  excellent  papers  on  diseases  of 
the  antrum.  In  the  thirteenth  volume  he  relates 
a  case,  in  which  several  small  whitish  worms,  to- 
gether with  a  piece  of  foetid  fungus,  were  discharged 
from  the  antrum,  after  an  opening  had  been  made 
on  account  of  an  abscess  of  this  cavitj',  attended 
with  caries.  (P.  381.)  But,  in  this  instance,  the 
worms  had  probably  been  generated  after  the 
opening  had  been  made  in  the  cavity  ;  for  when 
they  made  their  appearance,  the  opening  had  ex- 
isted nine  months.  Deschanips  refers  to  another 
case,  in  which  M.  Fortassin,  his  colleague  at  La 
Charite',  found  in  the  antrum  of  a  soldier,  whom 
he  was  dissecting,  a  worm  of  the  ascaris  lumbriciis 
kind,  four  inches  in  length.  {Traile  des  Mai.  dcs 
Fosses  jVasales,  cjc.  p.  107.)  Such  an  example  is 
also  recorded  in  one  of  the  volume  of  the  Journ. 
de  Med.  [The  linguatula  ta;nioides,  tiie  parasite 
which  infests  the  frontal  sinus,  and  which  some- 
what resembles  tho  ascaris  lumbricus,  is  not  un- 
likely to  have  been  the  worm  described  as  found  in 
tlio  antrum  in  the  above  cases.]  Where  cases 
of  this  description  present  themselves  in  a  living 
subject,  it  would  be  advisable  to  inject  oil  into  the 
cavity  of  the  antrum,  and  then  endeavour  to  wash 
out  the  extraneous  substances,  by  throwing  into  the 
sinus  warm  water,  by  means  of  a  syringe. 

Hiiii.ioG.  AND  Rkfkh.— I'R'eisd'Observ.itions  .siir 
les  MikJadios  du  Sinus  Mnxillaire,  par  M.  liurdciKu  r, 
in  Mem.  (lel'Acad.  Kovnlede  Chir.  t.xii.  edit,  in  12iiiu. 
Also,  Suite  d'Observntions  on  the  siiiue  subject,  by  .U. 
Bordenave,  t.  xiii.  of  the  said  work ;  L.  Ii.  Runge,yv 
Morbis  I'rrecipuis  Sinuuui  Ossis  Frontis  et  MnxilliL' 
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1  -  ii)eiioris,  &c.,  Rintellii,  1750 ;  Holler,  Bisp.  Chir.  1. 
Jourdaine,  in  M^m.  de  I'Acad.  (le  Chir.  t.  iv.  p. 
:  also  Ti  aitfi  ties  Dt^pats  clans  le  Sinus  Maxillaire, 
.  12mo.  Paris,  1700  ;  Traits  des  Mai.  de  la  Bouche, 
I  u.  Paris,  1778;  andJourn.do  M^d.  t.  xxi.  p.  57,  et 
t.  xxvii.  p.  52—157.  This  author,  who,  in  1765,  sug- 
i;  osted  to  the  Royal  Academy  of  surgery  the  metliod  of 
[iijectingfluid  into  the  antrum,  through  the  natural 
oiienin^,  is  said  to  liavebeen  anticipated  in  theprac- 
tK-e  by  Allouel,  who  first  conceived  the  plan  in  1737, 
ami  tried  it  with  success  in  1739.  See  hoi/er.  Traits 
lies  Mai.  Chir.  t.  yi.  p.  149.  Becker,  Diss,  de  Inso- 
lito  MaxillK  Snperioris  tumore  aliisque  ejusdemmor- 
liis,  Wirceb.  1776.  Reinarques  et  Observations  surles 
Miiladies  du  Sinus  Maxillaire,  in  Oiuvres  Chir.  de  De- 
sault,  par -Bi<,7i«<,t.  ii.p.  156.  Z)e.?a«Z«'A' Parisian  Chir. 
Journal,  vol.  i.  and  ii.  Medical  Communications  vol. 
I  Trans,  of  a  Soc.  for  the  Improvement  of  Med.  and 
Chir.  Knowledge,  vol.  ii.  Natural  History  of  the 
Human  Teeth,  by  Juhn  Hunter,  p.  17i,  175,  edit.  3. 
Gooche's  Chir.  Works,  vol.  ii.  p.  61,  and  vol.  iii.  p.  161, 
e  lit.  1792.  CaH/A'(;«'4'SystemaChirurgiae  Hodiernse,  t. 
i.  p.  364,  &c.  Dubois,  in  Bulletin  de  la  Faculty  de  M^- 
ilccine.  No.  8.  J.  L.  Deschamps,  Traits  des  Maladies 
lies  Fosses  Nasales  et  de  leur  Sinus,  Svo.  Paris,  1S04. 
7? jiAorn, Diss. dePolypis  in  Antro  Hishmori.Got.  1804. 
Lislon,  Edin.  Med.  Journ.  No  68.  P.V.  Leinicker,  De 
s^m.  Maxillari,  ejusdem  Morbis,  &c,  Wirceb,  1809.  C. 
. !  Weinhuld,  Ideen  iiber  die  abnormen  Metamorpho- 
sen  der  HigmorshOle.  Leipz.  1810;  and  also,  Von 
den  Krankheiten  der  Gesichtsknochen  und  ihrer 
Schleimhaiite,  der  Ausrottung,  einesgrossen  Polypen 
in  derlinkenUberkieferhohle,  demVerhuten  derEins- 
inkens  der  Gichtischen  undVenerichsen  Nase,und  der 

1  Einsetzung  Kunstlicher  Choanen,  4to.  Halle,  1818. 
Account  of  a  Malignant  Tumor  removed  from  the 
Antrum,  by  T.  Irving,  in  Edin.  Med.  Journ.  Nos.  83 
and  84.  J.  Gcnsoul,  Lettro  Chir.  Sur  quelqnes  Mala- 

■  dies  graves  du  Sinus  Maxillaire,  etde  I'Us  Maxillaire 
Inferieur,  Svo.  Paris,  1833,  avec  huit  Planches,  in 
folio.  Sir  Benjamin  C.  Brodic,  Bart.,  in  Lond.  Med. 

'  Gaz.  Dec.  1834.  G.  J.  Guthrie,  in  Lond.  Med.  Gaz. 
R.  Liston,  in  Elem.  of  Surgery,  part  ii. ;  and  Med. 

I  Chir.  Trans,  vol.  xx.   Scott,  in  Lancet  for  1831. 


ANUS.  The  lower  termination  of  the  intestine, 
:  named  the  rectum,  is  so  called,  and  its  ofSce  is  to 

■  form  an  outlet  for  the  fceces.  It  is  furnished  with 
muscles,  which  are  peculiar  to  it ;  viz.  the  sphincter, 
a  voluntary  muscle,  whicli  forms  its  base  and  sup- 
port, and  keeps  it  habitually  closed,  in  order  that 

:  the  loathsome  affliction  of  a  continual  and  involun- 

•  tary  discharge  of  the  fa;ces  may  not  occur;  and  the 
levator  ani,  which  serves  to  draw  it  up  into  its 

•  natural  situation,  after  the  expulsion  of  the  fa;ces. 
i  It  is  also  surrounded,  as  well  as  the  wliole  of  the 
:  neighbouring  intestine,  with  muscular  fibres,  and  a 

very  loose  sort  of  cellular  substance.  In  addition 
•.  to  the  levator  ani,  the  proper  dilating  muscle,  the 
sphincter  is  antagonised  by  the  diaphragm  and 
muscles  forming  the  anterior  parietes  of  the  abdo- 
men.   The  want  of  something  corresponding  to  a 

■  sphincter  is  a  main  source  of  tlio  annoyance  result- 
ing from  an  artificial  anus.  The  external  sphincter 
is  covered  by  skin,  wliich  is  abundantly  furnished 
with  sebaceous  follicles  ;  hairs  grow  upon  it,  and 
it  is  folded  on  itself  to  assume  the  character  of  a 
mucous  tissue.  At  the  place  of  its  duplicature  it 
is  thrown  into  many  diverging  wrinkles,  which 
become  effaced  wlienever  the  anus  is  dilated. 
The  common  cuticle  terminates  just  within  tiie 
anus,  wlierc  it  is  replaced  liy  the  kind  of  epidermis 
belonging  to  mucous  textures.  In  the  mucous 
membrane,  are  distriluited  the  terminal  ramifica- 
tions of  tiio  lin;morrhoidal  arteries ;  from  wliich  origin- 
ate a  multitude  of  tortuous  i)icxil'orm  veins,  consti- 
tuting the  lowermost  radicles  of  the  vcnaport,-c. 

[It  is  important,  however,  to  remark,  that 
the  h.-cmorrhi)ida!  plexus  of  veinsdoes  notterminato 
exclusively  in  the  portal  vein,  but  empties  itself 
also  partly  into  the  internal  iliac  veins  ;  so  tliat  a 
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communication  exists  around  the  termination  of  the 
intestine  between  t}\&  portal  and  the  general  sanom 
system.  This  communication  is  of  great  advantage 
when  there  is  congestion  of  the  liver,  or  any  obstruc- 
tion to  the  circulation  of  the  blood  through  that  or- 
gan, since  it  affords  the  only  other  channel  through 
which,  under  such  circumstances,  the  engorged 
portal  system  can  relieve  itself ;  and  this  outlet  is 
conveniently  provided  at  the  lowest  point,  where 
from  the  weight  of  the  superincimibent  column 
of  blood,  the  congestion  is  greatest.  This  pro- 
vision for  relief,  however,  is  often  insufKcient, 
and  hence,  as  is  well  known,  hepatic  obstructions 
are  very  commonly  attended  by  distension  and 
dilatation  of  the  haemorrhoidal  veins.] 

The  anus  receives  a  large  supply  of  nerves  from 
the  sacral  nerves  and  from  the  hypogastric  plexus; 
and  numerous  mucous  cryptaa  lie  under  the  mu- 
cous membrane,  which  their  secretion  serves  at 
once  to  lubricate  and  to  protect. 
Abscesses  in  the  neighbourhood  op  the 
Anus.  —  Fistula  in  Ano. 
[Abscesses  in  the  neighbourhood  of  the  anus  are 
of  very  common  occurrence  ;  but  their  especial  im- 
portance, in  a  surgical  point  of  view,  arises  not 
so  much  from  their  frequency,  as  from  the 
circumstance,  that,  after  the  evacuation  of  the 
matter,  they  are  rarely  found  to  heal  sponta- 
neously, like  ordinary  abscesses  in  other  situations, 
but  their  parietes,  after  contracting  to  a  certain 
extent,  leave  a  permanent  fistulous  channel  by  the 
side  of  the  lower  part  of  the  bowel.  This  latter 
condition,  which  is  an  after  consequence  of  the 
abscess,  constitutes  the  disease  commonly  known  as 
fatula  in  ano.]  Those  cases  in  which  the  matter 
has  made  its  escape  by  one  or  more  openings  through 
the  skin  only,  are  called  blind  external  fistulw; 
those  m  which  the  discharge  has  been  made  into 
the  cavity  of  the  intestine,  without  any  orifice  in 
the  skin,  are  named  blind  internal;  and  those  which 
have  an  opening  both  through  the  skin,  and  into  the 
gut,  are  called  completafistiike. 

Abscesses  about  the  anus,  according  to  Mr.  Pott 
may  present  themselves  in  different  forms.  ' 

"Sometimes  the  attack  is  made  with  symptoms 
of  high  inflammation;  with  pain,  fevei-,  rigor  &c. 
and  the  fever  ends  as  soon  as  the  abscess  is 
formed.    In  this  case  a  part  of  the  buttock  near 
the  anus,  is  considerably  swollen,  and  has  a  large 
circumscribed   hardness.    In   a  short  time,  the 
middle  of  this  hardness  becomes  red  and  inflamed 
and  in  the  centre  of  it  matter  is  formed."  ' 
"  The  pain  is  sometimes  great,  the  fever  high 
the   tumor    large  and   exquisitely  tender ;  but 
however  disagreeable  the  appearances  may'have 
been,  or  however  iiigh  the  symptoms  may  have 
risen,  before  suppuration,  yet,  when  that  end  is 
fairly  and  fully  accnmplishcd,  tlie  patient  ffene- 
rally  becomes   easy  and  cool  ;  and  tlio  nuatter 
formed  under  such  circumstances,  though  it  may 
bo  plentiful,  is  good."  •' 
"  On  the  other  hand,  the  external  parts,  after 
much  pain,  attended  with  fever,  sickness  &c 
are  sometimes  attacked  with  considerable  inil-im"' 
mation,  but  without  any  of  that  circumscribed 
hardness  wliich  cliaracterises  the  preceding  tu 
mor,  instead  of  which  the  inflammation  is  ex- 
tended largely,  and  the  skin  wears  an  erysipelatous 
appearance.    In  this  the  disease  is  more  super- 
hcial,the  quantity  of  matter  small,  and  the  cellular 
lucmbrano  sloughy  to  a  considerable  c.vtent." 
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"  Sometimes,  instead  of  either  of  the  preceding 
appearances,  a  gangrenous  suppuration  takes  place, 
and  the  cellular  tissue  is  affected  in  the  same  man- 
ner as  it  is  in  a  carbuncle." 

"In  this  case,  the  skin  is  of  a  dusky  red  or  pur- 
ple colour ;  and,  although  harder  than  in  a  natu- 
ral state,  it  has  by  no  means  that  degree  of  ten- 
sion or  resistance  which  it  has  either  in  phlegmon 
or  in  erysipelas.  The  patient  has  generally  at  first, 
a  hard,  full,  jarring  pulse,  with  great  thirst  and 
restlessness.  If  the  progress  of  the  disease  be 
not  stopped,  or  the  patient  relieved  by  medicine, 
the  pulse  soon  changes  into  an  unequal,  low, 
faltering  one  ;  and  the  strength  and  the  spirits 
sink  in  such  a  manner  as  to  imply  great  and  imme- 
diately impending  mischief.  The  matter  formed 
under  the  skin,  so  altered,  is  small  in  quantity 
and  bad  in  quality,  and  the  adipose  membrane  is 
gangrenous  and  sloughy  throughout  the  extent  of 
the  discoloration." 

Sometimes  the  disease  makes  its  first  appear- 
ance in  the  induration  of  the  skin,  near  to  the 
verge  of  the  anus,  but  without  paiu  or  alteration 
of  colour  ;  which  hardness  gradually  softens  and 
suppurates.  The  matter,  when  let  out  in  this  case, 
is  small  in  quantity,  good  in  quality ;  and  the  sore 
is  superficial,  clean,  and  well-conditioned.  On  the 
contrary,  it  now  and  then  happens,  that  although 
the  pain  is  but  little,  and  the  inflammation  appa- 
rently slight,  yet  the  matter  is  large  in  quantity 
bad  in  quality,  extremely  offensive,  and  proceeds 
from  a  deep  crude  hollow." —  [Pott,  On  Fistula 
in  Alio,  Lond.  1765,  p.  7 — 10.) 

Abscesses  near  the  rectum  happen  with  par- 
ticular frequency  in  persons  who  are  habitually 
costive,  and,  according  to  Sir  Benjamin  Brodie,  in 
those  also  who  have  been  troubled  with  piles.  His 
observations  confirm  the  truth  of  some  cases  on 
record,  where  abscesses  of  the  rectum  are  stated  to 
have  been  produced  by  foreign  bodies  penetrating 
through  the  raucous  membrane  of  the  bowel  and 
sphincter  muscle,  into  the  cellular  tissue.  "  I  was 
sent  for  (he  informs  us)  to  a  gentleman,  who  had 
a  very  uneasy  feeling  in  the  rectum.  I  thought 
he  laboured  under  internal  piles,  and  prescribed 
for  him  something,  which,  however,  did  not  relieve 
him.  The  next  day,  as  he  was  no  better,  I  ex- 
amined the  rectum,  and  found  a  hard  substance 
sticking  in  the  mucous  membrane  :  with  some 
difficulty  I  extracted  it,  and  found  it  to  be  part  of 
the  core  of  an  apple,  which  the  patient  had  eaten." 
If  this  had  not  been  extracted,  no  doubt  an  abscess 
might  have  been  produced  by  the  side  of  the  gut. 
Sir  Benjamin  Brodie  was  sent  for  to  another 
patient,  who  had  an  abscess  near  the  rectum;  and, 
after  he  had  opened  it,  he  detected  a  long  fish-bone 
sticking  across  it,  which  was  extracted.  The  bone 
had  evidently  penetrated  the  mucous  membrane  of 
the  bowel  ;  and,  in  all  probability,  some  feeculent 
matter  had  passed  by  the  side  of  it,  so  as  to  ac- 
count for  the  remarkable  putridity  of  the  matter. 
(See  Lond.  Med.  Gas.  for  1835,  183G,  p,  27.) 
The  experience  of  Sir  Benjamin  Brodie  likewise 
agrees  with  the  remark  made  by  the  greater  num- 
ber of  writers  on  this  subject,  respecting  the  occa- 
sional formation  of  abscesses  near  the  rectum  in 
persons  otherwise  healthy,  though  tliey  take  place 
far  more  commonly  in  unliealihy  individuiila. 

"The  place  where  the  abscess  points,"  observed 
Mr.  Pott,  "  and  where  the  matter,  if  let  alone,  would 
burst  its  way  out,  is   various   and  uncertain. 


Sometimes  it  is  in  the  buttock,  at  a  distance  from 

the  anus  ;  at  other  times  near  its  verge,  or  in  the 
perineum  ;  and  this  discharge  is  made  sometimes 
from  one  orifice  only,  sometimes  from  several.  In 
some  cases  tliere  is  not  only  an  opening  through 
the  skin,  externally,  but  another  through  the  in- 
testine into  its  cavity;  in  others,  there  is  only  one 
orifice,  and  that  eitlier  external  or  internal. 

"  Sometimes  the  matter  is  formed  at  a  consider- 
able distance  from  the  rectum,  which  is  not  even  l;;id 
bare  by  it  ;  at  others,  it  is  laid  bare  also,  and  not 
perforated  :  it  is  also  sometimes  not  only  denuded, 
but  pierced;  and  that  in  more  places  than  one." 

"  All  consideration  of  preventing  suppuration  is 
generally  out  of  the  question  :  and  our  business,  if 
called  at  the  beghming,  must  he  to  moderate  the 
symptoms  ;  to  forward  the  suppuration  ;  when  the 
matter  is  formed,  to  let  it  out ;  and  to  treat  the  sore 
in  such  a  manner  as  shall  be  most  likely  to  produce 
a  speedy  and  lasting  cure." 

"  When  no  symptoms  require  particular  atten- 
tion, and  all  that  we  have  to  do  is  to  assist  the 
maturation  of  the  tumor,  a  soft  poultice  is  the  best 
application."  When  the  disease  was  of  the 
phlegmonous  kind,  Mr.  Pott  preferred  letting  the 
skin  become  very  thin  before  an  opening  was  made 
in  it ;  but,  at  the  present  day,  abscesses  near  the 
anus  and  rectum  are  commonly  opened  directly  the 
matter  has  formed.  "  This  kind  of  tumor  is  ge- 
nerally found  in  people  of  full  sanguine  habits  :  and 
who,  therefore,  if  the  pain  be  great,  and  the  fever 
high,  will  bear  evacuation,  both  by  phlebotomy  and 
gentle  cathartics." 

"  When  the  inflammation  is  erysipelatous,  the 
quantity  of  matter  formed  is  small,  compared  with 
the  size  and  extent  of  the  tumor  ;  the  disease  is 
rather  a  slougliy,  putrid  state  of  the  cellular  mem- 
brane, than  a  single  abscess,  and  therefore  the  sooner 
it  is  opened  the  better  ;  if  we  wait  for  the  matter 
to  point,  we  shall  wait  for  what  will  not  happen ;  at 
least  not  till  after  a  considerable  length  of  time, 
during  which  the  disease  will  extend  itself." 

"  When,  instead  of  either  of  the  preceding  ap- 
pearances, the  skin  wears  a  dusky  purplish-red 
colour;  has  a  doughy,  unresisting  fee),  and  very 
little  sensibility:  when  these  circumstances  aie 
joined  with  an  unequal  faltering  kind  of  pulse, 
irregular'  shiverings,  a  great  failure  of  strength  and 
spirits,  and  inclination  to  doze,  the  case  is  formid- 
able, and  the  event  generally  fatal," 

"  The  habit,  in  these  circumstances,  is  always 
bad  ;  sometimes  from  nature,  but  mtich  more  fre- 
quently from  gluttony  and  intemperance.  What 
assistance  art  can  lend  must  be  administered  spee- 
dily ;  for  if  the  disease  be  not  stopped,  the  patient 
will  sink.  Here  is  no  need  for  evacuation  of  any 
kind;  recourse  must  be  immediately  had  to  medi- 
cal assistance  ;  the  part  afiected  should  be  fre- 
(Lucntly  fomented  ;  a  large  and  deep  incision  should 
be  made  into  the  diseased  part,  and  the  applica- 
tions made  to  it  should  be  of  the  warmest,  most 
antiseptic  kind."  . 

"  Strangury,  dysurj',  and  even  total  retention  of 
urine,  arc  no  very  uncommon  attendants  upon  ab- 
scesses in  the  neighbourhood  of  the  rectum  ami 
bladder  ;  more  especially  if  the  seat  of  them  1 
near  the  neck  of  the  latter  organ.  They  sonir 
times  continue  from  the  first  attack  of  the  inliaiii- 
mation  until  the  matter  is  formed,  and  has  made 
its  way  outward,  and  sometimes  last  a  few  liours 
only."    {Pott,  op.  cit.  p.  11—22.) 
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If  these  symptoms  are  not  very  urgent,  they 
may  commonly  be  relieved  by  a  gentle  cathartic, 
.  accompanied  by  diluent  and  diuretic  medicine,  but 
if  they  amount  to  a  corapleto  retention,  the  use  of 
the  catheter  will  occasionally  become  necessary. 
This  practice,  however,  was  condemned  by  Pott, 
who  observed  that  the  retention  here  is  spasmodic, 
and  arises  from  irritation,  notwithstanding  the 
participation  of  tlie  neck  of  the  bladder,  in  some 
degree,  in  tlie  inflammation. 

The  most  effectual  means  of  relief  seemed  to 
him  to  be  the  warm  bath,  or  semicupium  ;  the 
application  of  bladders  with  hot  water  to  the 
pubes  and  perineum  ;  and,  above  all  other  re- 
medies, the  injection  of  a  glyster,  consisting  of 
warm  water,  oil,  and  opium.    (Op.  cit.  p.  22.) 

"A  painful  tenesmus  is  no  uncommon  attendant 
upon  an  inflammation  of  the  parts  about  the 
rectum.  If  a  dose  of  rhubarb,  joined  with  the 
confect.  opii,  does  not  remove  it,  the  injection  of 
thin  starch  and  opium,  or  tinct.  thebaic,  is  almost 
infallible." 

"  The  bearing  down  in  females,  as  it  proceeds, 
in  this  case,  from  the  same  cause  (viz.  irritation), 
admits  of  relief  from  the  same  means  as  the 
tenesmus." 

"  In  some  habits,  an  obstinate  costiveness  at- 
tends this  kind  of  inflammation,  accompanied,  not 
unfrequently,  with  a  painful  distention  and  en- 
largement of  the  hcemorrhoidal  vessels,  both  in- 
ternally and  externally.  While  a  large  quantity 
of  hard  fseces  is  detained  within  the  large  intestines 
the  whole  habit  must  be  disordered ;  and  the 
sj'raptomatic  fever,  which  necessarily  accompanies 
the  formation  of  matter,  must  be  considerably 
heightened.  And  while  the  vessels  surrounding 
the  rectum  (which  are  large  and  numerous)  are 
distended,  all  the  ills  proceeding  from  pressure, 
inflammation,  and  irritation,  must  be  increased." 
(p.  23.)  Here  we  must  agree  with  Pott,  that 
antiphlogistic  treatment  and  a  low  cool  regimen 
must  be  the  remedies  :  while  laxative  glysters  and 
a  soft  cataplasm  applied  externally,  will  serve  to 
relax  and  mollify  the  parts,  at  the  same  time  that 
it  hastens  the  suppuration. 

[In  the  present  day  it  is  the  custom  to  open 
freely  all  abscesses  about  the  anus  immediately  the 
matter  is  formed  and  fluctuation  can  be  detected. 
An  early  and  free  incision  is  the  best  means  of  pre- 
venting burrowing  of  the  matter,  and  affords  the 
patient  the  best  chance  of  the  immediate  closure 
of  the  abscess  without  the  formation  of  a  fistula.] 

"In  making  the  opening,  the  knife  or  lancet 
should  be  passed  in  deep  enough  to  reach  the  fluid: 
and  when  it  is  in,  the  incision  should  be  continued 
upward  and  downward,  in  such  manner  as  to  di- 
vide all  tile  skin  covering  the  matter.    By  these 

I  means,  the  contents  of  the  abscess  will  bo  dis- 
charged at  once  and  future  lodgment  of  matter  will 
be  prevented."    (Poll,  op.  cit.  p.  29.) 

[After  the  matter  has  been  di.scharged,  a  piece  of 

■  soft  lint  or  wool  should  be  lightly  inserted  between 
the  lips  of  the  incision,  to  prevent  its  closing  too 
rapidly  ;  and  attention  sho\ild  be  paid  to  the  state 
of  the  wound  from  day  to  day  while  the  cavity  of 
the  abscess  is  contractin^r,  as  it  is  important  to 
maintain  a  free  and  depending  outlet  for  the  matter 
which  continues  to  be  secreted;  but  all  stuffing 
ancL  distention  of  the  cavity  should  he  carefully 

I  avoided.] 

"  Upon  discharge  of  the  matter,  the  external 


swelling  subsideB,  and  the  inflamed  colour  of  the 
skin  disappears  ;  the  orifice,  which  at  first  was 
sloughy  and  foul,  after  a  day  or  two  are  past  be- 
comes clean,  and  contracts  in  size  ;  but  the  dis- 
charge, by  fretting  the  parts  about,  renders  the 
patient  still  uneasy." 

"  As  this  kind  of  opening  seldom  proves  sufficient 
for  a  cure  (though  it  sometimes  does),  induration, 
in  some  degree,  remains  ;  and  if  the  orifice  happens 
not  to  be  a  depending  one,  some  part  of  the  matter 
lodges,  and  is  discharged  by  intervals,  or  may  be 
pressed  out  by  the  fingers  of  an  examiner.  The 
disease,  in  this  state,  is  not  very  painful  ;  but  it  is 
troublesome,  nasty,  and  off'ensive :  the  continual 
discharge  of  a  thin  fluid  from  it  creates  heat,  and 
causes  excoriation  in  the  parts  about ;  it  daubs  the 
linen  of  the  patient,  and  is  at  times  very  fetid  :  the 
orifice  also  sometimes  contracts  so  as  not  to  be  suf- 
ficient for  the  discharge  ;  and  the  lodgment  of  the 
matter  then  occasions  fresh  distui'bance."  (FoU, 
op.  cit.  p.  51.) 

The  reason  of  abscesses  near  the  rectum  less 
frequently  healing  up  than  others,  is  referred  by 
Sir  B.  Brodie  to  the  sinus,  or  passage  for  the  matter, 
running  through  the  sphincter  muscle.  "  The 
sphincter  muscle  is  constantly  in  motion,  con- 
tracting and  dilating,  and  consequently  there  is 
not  the  repose  which  is  necessary  for  the  cure  of 
the  abscess."  (Op.  et  vol.  cit.  p.  27.)  Sir  B. 
Brodie  acknowledges  that  an  abscess  some- 
times forms  high  up  by  the  side  of  the  rectum, 
above  the  sphincter  ;  but  this  he  regards  as  an 
occurrence  comparatively  rare.  "These  abscesses," 
he  observes,  "  attain  a  very  large  size  before  the 
patient  sufl'ers  much  pain  or  inconvenience.  There 
is  at  first  merely  a  sense  of  bearing  down  of  the 
rectum,  occasioned  by  the  pressure  of  the  abscess 
on  it  ;  but  as  the  abscess  increases  in  size,  the 
patient  has  violent  painful  spasms,  and  a  constant 
feeling  as  if  he  wanted  to  pass  a  motion,  while 
there  are  no  faeces  in  the  bowel.  His  sufterings 
are  now  excessive.  You  examine  the  external 
parts,  and  you  see  nothing  ;  you  introduce  your 
finger  into  the  rectum,  and  there  you  perceive  the 
abscess  pressing  on  one  side  of  the  gut,  and  very 
much  diminishing  its  diameter.  Having  thus 
ascertained  the  position  of  the  abscess,  if  you 
examine  the  external  parts  again,  although  you 
could  discover  nothing  in  the  first  instance,  you 
will  probably  be  able  to  detect  it,  deep  seated  as 
it  is,  at  the  side  of  the  anus.  More  resistance  will 
be  olfei'ed  to  the  pressure  of  the  finger  here  than 
elsewhere  ;  and  if  you  introduce  two  fingers  of 
the  left  hand  into  the  rectum,  and  press  on  the 
abscess  from  within,  you  will  make  it  actually 
bulge  a  little  externally."  Sir  B.  Brodie  then 
proceeds  to  explain,  that  abscesses,  formed  high  up 
by  the  side  of  the  rectum,  if  left  to  themselves 
generally  burst  into  it.  ' 

When  the  intestine  is  found  to  be  separated  from 
the  surrounding  parts  by  the  matter,  the  operation 
of  dividmg  It  should  be  performed  at  the  time  the 

abscess  is  first  opened,  and  not  be  deferred  "  For  " 

said  Mr.  Pott,  "  if  it  bo  done  properly,  it  will  add  so 
little  to  the  pain  which  the  patient  must  feel  liy 
opening  the  abscess,  that  he  will  seldom  be  able  to 
distiuguish  the  one  from  the  otlier,eitlierwith  regard 
to  time  or  sensation  ;  whereas,  if  it  be  deferreif.  ho 
must  either  be  in  continual  expectation  of  a  second 
cutting,  or  feel  one  at  a  time  when  ho  docs  not 
expect  it." 


256  AN 

"  Tlie  intention  in  this  operation  is  to  divide  tlio 
intestine,  from  the  verge  of  the  anus,  iip  as  high 
as  the  top  of  tlie  liollow  in  whicli  the  matter  was 
formed  ;  thereby  to  h\j  the  two  cavities  of  tlie  gut 
and  abscess  into  one,  and  by  means  of  an  open 
wound,  instead  of  a  hollow  or  sinuous  sore,  which 
serves  for  the  lodgment  of  matter,  to  obtain  a  firm 
and  lasting  cure.'"  {Poll,  op.  cit.  p.  38.)  The 
operation,  however,  is  elfectual  partly  on  another 
principle,  first  particularly  explained  by  Sir  Ben- 
jamin Brodie.  The  division  of  the  sphincter 
muscle  had  indeed  been  insisted  upon  by  others 
(see  Chelitts,  Ilandb.  der  Chir.  h.  i.);  but  the  prin- 
ciple of  its  utility  had  not  been  duly  pointed  out. 
"  When  the  abscess  is  laid  open,  the  fibres  between 
it  and  the  bowel  must  be  divided  ;  and  the  sphincter 
muscle  being  thus  set  at  liberty,  not  only  is  there 
a  free  and  ready  escape  for  the  matter,  but  the 
action  of  the  muscle,  which  prevents  the  healing  of  the 
abscess,  is  put  an  end  to.  This  then  is  the  mode 
of  curing  the  abscess:  lay  it  open  into  the  bowel, 
dividing  at  the  same  time  the  fibres  of  the  sphincter 
muscle,  which  lie  over  it."  (Brodie.) 

When  a  discharge  of  the  matter  by  incision  is 
too  long  delayed  or  neglected,  the  abscess  makes 
iis  own  way  out,  by  bursting  somewhere  near  to 
the  fundament,  or  through  the  intestine  into  its 
cavity;  or  sometimes  in  both  directions.  In  either 
case  the  discharge  is  made  sometimes  by  one  orifice 
only,  and  sometimes  by  more. 

It  is  seldom  that  there  is  more  than  one  orifice 
communicating  with  the  interior  of  the  bowel, 
although  there  may  be  several  openings  externally 
upon  the  integuments;  but  commonly  these  open- 
ings are  only  so  many  distinct  burstings  of  the 
skin  covering  the  matter,  and  all,  be  they  few  or 
man}',  lead  and  open  immediately  into  the  one 
single  abscess. 

Authorities  differ  as  to  the  mode  in  which  these 
abscesses  originate  : — 

In  1820,  some  interesting  remarks  on  this  sub- 
ject were  published  in  France  by  M.  Ribes,  de- 
duced from  the  dissection  of  not  less  than  seventy- 
five  persons,  who  had  died  with  fistulse.  The 
doctrine  started  by  M.  Ribes  was  that  a  fistula  is 
formed  by  the  bursting  of  <an  internal  pile  into  the 
rectum,  and  the  conseq^uent  passage  of  a  portion 
of  the  contents  of  the  bowel  into  tlie  orifice.  Now 
this  is  not  the  common  mode  in  which  an  abscess 
near  the  anus  is  occasioned  ;  yet  it  sometimes 
happens  as  an  exception  to  the  common  course  of 
things.  According  to  M.  Ribes,  the  orifice  _  is 
ahvays  within  five  or  six  lines  above  the  junction 
of  the  internal  membrane  of  the  bowel  with  the 
external  skin,  and  may  usually  be  seen  if  the 
patient  forces  the  gut  gently  down,  as  in  going  to 
stool.  This  account  of  the  common  situation  of  the 
internal  opening,  when  the  abscess  communicates 
v/ith  the  bowel,  agrees  with  the  observations  of 
Sabatier,  Larroy,  and  Chelius.  (See  Recherchcs 
sur  la  situation  de  I' Orifice  interna  de  la  Fistule  de 
I'Anus,  %c.;  Quarterly  Jouni.  of  Foreign  Med. 
No.  8,  Oct.  1820;  Larrey,  in  Mem.  de  Chir.  Mil. 
t.  iii.  p.  415;  Chelius,  Ilandb.  der  Chir.  b.  i.  p. 
677.  8vo.  lleidclb.  182G.) 

[Sir  B.  Brodie  believes  that  "the  disease  is 
originally  an  ulcer  of  the  mucous  membrane  of 
tlie  bowel,  c.\-tendiiig  thro\igh  tlio  muscular  tunic 
into  the  celluhir  niembranc  external  to  tlie  intes- 
tine. It  is  admitted,"  he  observes,  "  by  every 
one,  that  in  the  greater  number  of  cases  of  fis- 


tula; in  ano,  there  is  an  inner  opening  to  the  gut, 
as  well  as  the  outer  opening ;  and  I  am  satisfied 
that  the  inner  opening  ahvays  exists,  because  I 
scarcely  ever  fail  to  find  it,  now  that  I  look  for  it  in 
the  proper  place,  and  seek  it  carefully.  I  have,  in  a 
dead  body,  examined  the  parts  where  fistula;  had 
existed,  several  times,  and  in  every  instance  I 
have  found  an  inner  opening  to  it.  This  affords  a 
very  reasonable  explanation  of  the  formation  of 
these  abscesses  ;  it  is  almost  impossible  to  under- 
stand, on  any  other  ground,  why  suppuration  should 
take  place  in  the  vicinity  of  the  rectum,  more  than 
in  any  other  part  of  the  body,  and  why  the  cellu- 
lar membrane  there  should  suppurate  more  than 
cellular  membrane  elsewhere." 

Sir  B.  Brodie  thinks  that  the  most  common 
cause  of  abscess  of  this  kind,  is  the  lodgment  of 
hard  fa;oes  in  the  bowels  :  by  the  straining  that 
takes  place  to  expel  them,  the  raucous  membrane 
gets  torn  or  abraded  at  one  part,  and  then  the 
passage  of  the  fasces  causes  idceration.  Some  time 
afterwards  straining  again  occurs,  and  themuscul-ir 
tunic  gives  way,  and  the  faeces  escape  into  the 
cellular  texture.  He  believes  the  inner  orifice  is 
always  situated  immediately  above  the  sphincter 
muscle,  just  the  part  where  the  faeces  are  liable  to 
be  stopped,  and  where  an  ulcer  is  most  likely  to  ex- 
tend through  both  the  tunics.  (See  Lancet,  vol.  i. 
1843— 4i,  p.  530.) 

Mr.  Syme,  on  the  other  hand,  afiirms  positively', 
that  "  the  mucous  membrane  always  remains  en- 
tire in  the  first  instance,  and  is  never  perforated 
until  after  suppuration  has  taken  place."  He 
thinks  that,  in  the  first  place,  a  collection  of  matter 
is  formed  between  the  integuments  near  the  anus 
and  the  mucous  coat  of  the  rectum,  but  that  "  the 
contents  of  the  abscess  bj--  far  most  frequently 
escape  by  an  aperture  through  the  external  integu- 
ment. This  opening  is  usually  very  small,  often 
hardlv  perceptible  :  and  if  the  cavity  be  examined 
after  the  contents  have  been  discharged,  the  mu- 
cous membrane  will  be  found  completeU'  denuded, 
to  more  or  less  extent,  at  the  distance  of  an  inch, 
or  a  little  further,  from  the  anus.  As  the  matter, 
in  order  to  get  into  this  situation,  would,  if  origi- 
nally deposited  externally  to  the  sphincter,  have  to 
penetrate  between  the  muscular  fibres,  its  forma- 
tion probably  takes  place  in  connection  with  the 
inner  coat  of  the  bowel  whence  it  proceeds  out- 
wards, overcoming  the  obstacles  opposed  to  its  pro- 
gress in  this  direction,  instead  of  pursuing  an  in- 
ward course,  in  opposition  to  the  general  tendency 
which  loads  to  the  external  surface  of  the  body." — 
"  If  the  disease  be  still  permitted  to  pursue  its 
course  unchecked,  a  small  aperture  is,  sooner  or 
later,  formed  also  through  the  thin  denuded  part  of 
the  mucous  membrajie  of  the  rectum.  It  may  seem 
surprising  that  this  second  opening  should  be  formed 
after  the  matter  has  procured  vent  elsewhere  ;  but 
there  can  be  no  doubt  as  to  the  fact ;  and  it  agrees 
completely  with  what  is  observed  to  iiappen  in  the 
case  of  abscesses  situated  in  the  neighbourhood  of 
the  .urethra,  which,  after  their  evacuation,  wiiether 
spontaneous  or  artificial,  often  discharge  purulent 
matter  alone  for  a  time,  and  then  urine  also.  The 
true  explanation,  in  both  cases,  probably  is,  tiiat 
the  matter,  from  not  escaping  with  perfect  freedom, 
accumulates  in  the  cavity,  so  as  to  cause  sufficient 
pressure  for  inducing  ulceration  of  tlic  denuded 
membrane.  It  is  very  seldom  that  a  fistula  ol 
more  than  two  months'  standing  will  be  found  not 


to  have  an  internal  aperture." 
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The  statements  just  quoted  are  somewhat  per- 
plexing and  contradictory,  but,  the  fact  is,  these 
abscesses  really  originate  in  a  variety  of  ways,  and 
may  commence  by  any  one  of  the  foregoing  methods. 
In  the  first  place,  small  circumscribed  superficial 
abscesses  immediately  beneath  the  integument  of 
the  verge  of  the  anus  ai-e  very  frequently  met  with. 
These  may  arise,  as  M.  Ribes  has  stated,  from  the 
suppuration  and  bursting  of  an  internal  pile  into  the 
rectum;  but  they  may  also  be  produced  independ- 
ently of  hfemorrhoidal  disease,  from  constipation,  or 
aiiyother  irritating  cause.  The  fistulas  resulting  from 
these  abscesses  are  usually  of  small  extent,  are  al- 
together superficial  to  the  sphincter  muscle,  and 
seldom  give  rise  to  burrowing  of  matter  in  different 
directions.     A  second  class  of  cases  consists  of 
those  described  by  Sir  B.  Brodie,  as  the  result  of 
ulcerationoftheproper  coats  of  the  bowel,  and  escape 
of  fsecal  matter  into  the  surrounding  cellular  tissue. 
Analogous  to  these  are  the  cases  where  the  coats 
of   the   rectum  have  been  perforated  by  some 
hard   substance,  such  as  fish  bones,  &c.,  which 
have   been   swallowed   with   the   food.  These 
abscesses  usually  extend  outwards  into  the  ischio 
rectal  fossa,  and  unless  they  are  speedily  relieved 
by  incision,  or  the  skin  happens  to  give  way,  the 
matter  is  likely  to  burrow  in  various  directions. 
The  fistula  resulting   from  these  are  generally 
deeper  than  the  sphincter  muscle.    A  third  class 
of  cases  corresponds  to  those  described  by  Mr. 
Syme,  and  take  their  origin    external  to  the 
mucous  membrane,  the  opening  through  which 
is  of  subsequent  occurrence.   These  cases  are,  in  the 
writer's  opinion,  more  frequent  than  those  arising 
from  ulceration  of  the  mucous  membrane;  at  all 
events  it  is  very  common  to  find,  upon  opening  an 
abscess,  and  for  some  time  subsequently,  that  the 
mucous  membrane  is  denuded  for  a  considerable  ex- 
tent, but  the  most  careful  search  will  fail  to  discover 
any  opening  into  the  intestine;  whereas  in  fistulte 
of  long  standing  the  internal  communication  is 
generally  met  with.    Tliis  kind  of  abscess  may 
commence  in  immediate  connection  with  the  coats 
of  the  bowel,  and  thence  make  its  way  outward, 
which  Mr.  Syme  believes  to  be  the  usual  mode;  or 
I  it  may  commence  as  a  phlegmonous  abscess  in  the 
i  ischio  rectal  fossa,  and  extend  inwards  through  the 
:  fibres  of  the  levator  and  the  proper  fibres  of  the 
bowel,  until  the  mucous  membrane  is  denuded. 
This  latter  kind  of  abscess  often  arises  from  some 
■  direct  local  injury,  such  as  a  fall  or  blow  upon  the 
■perineum,  and  it  is  in  these  cases  that  an  early  in- 
cision, before  denudation  of  the  mucous  membrane 
has  taken   place,  is  especially  called  for,  and  is 
likely  to  be  followed  by  permanent  closure  of  the 
cavity,  which  will  hardly  occur  if  the  abscess  com- 
menced iu  connection  with  ihc  coats  of  the  bowel. 
An  excellent  account  of  the  different  kinds  of  ab- 
scesses near  the  anus  has  l)ecn  given  by  M.  Vel- 
peau.  See  Vict,  dc  A/cd.ed.  2,  1833,  t.  iii.  p.  301, 
Art.  Ahces  de  I' Anus. 

The  situation  of  the  internal  orifice  of  fistula  in 
nno  vraa  also  further  investigated  by  M.  Vclpcau. 
In  thirty-five  cases  examined  by  him,  ho  found  that 
a  great  majority  opened  at  the  entrance  of  the  anus, 
or  a  few  lines  within,  in  accordance  with  the  state- 
ment of  M.  Ribog.  Three,  however,  had  tlieir  ori- 
fice outside  the  villous  membrane  of  the  anus, 
whilst  oil   the  other  hand  there  were  four,  iii 


which  the  opening  was  as  high  as  an  inch  and 
a  half,  two  inches,  or  two  inches  and  a  half,  and 
a  fifth  even  as  high  as  three  inches,  and  only  just 
within  reacli  of  the  finger.  {Diet,  de  Med.  t.  iii, 
p.  321.)] 

The  complete  fistula  is  the  most  frequent  form, 
but  whether  the  case  be  a  complete  fistula,  or  a 
blind  external  one,  that  is,  whether  there  be  an 
opening  in  the  skin  only,  or  one  there  and  another 
in  the  intestine,  the  appearance  to  the  eye  is  much 
the  same. 

The  method  by  which  each  of  these  states  may 
be  known  is,  by  introducing  a  probe  into  the  sinus 
by  the  orifice  in  the  skin,  while  the  forefinger  is 
within  the  rectum. 

[The  internal  orifice  being  then  carefully  sought 
for  in  the  proper  situation,  {.  e.  just  above  the 
sphincter  muscle,  it  may,  in  most  instances,  be  dis- 
covered ;  but  as  it  was  formerly  supposed  to  be 
situated  at  the  upper  extremity  of  the  sinus,  sur- 
geons frequently  failed  to  find  it,  and  hence  arose 
the  opinion,  that  the  blind  external  fistula  was  the 
most  frequent  variety  of  the  disease.  Sir  B.  Brodie 
maintains,  that  the  internal  opening  is  ahvai/s  pre- 
sent, and  therefore  does  not  admit  the  existence 
of  an  external  blind  fistula  at  all  ;  but,  as  has  been 
already  explained,  cases  are  sometimes  met  with 
especially  when  the  disease  is  not  of  long  stand- 
ing, in  which  no  internal  orifice  can  be  discovered 
after  the  most  careful  search  ;  and  in  addition  to 
this,  as  Mr.  Curling  remarks,  preparations  may  be 
met  with  in  museums,  which  prove  beyond  all 
doubt  that  such  a  state  of  things  is  occasionallv 
iound. 

Tlie  track  of  the  sinus  may  often  be  felt  as  a 
hard  cord  under  the  skin,  and  by  careful  examin- 
ation, the  course  which  it  takes,  and  the  existence  of 
other  sinuses  branching  from  it,  may  be  made  out. 
Some  inequality  of  surfece,  a  projecting  papilla,  or 
shght  excavation  of  the  mucous  membrane  dis- 
tinguishable by  the  finger  in  the  rectum,  will  often 
indicate  the  situation  of  an  internal  aperture  and 
will  aftbrd  a  useful  guide  for  the  direction  of  the 
probe.  The  absence  of  this,  however,  must  not  be 
taken  as  a  proof  that  a  communication  does  not 
exist,  for  sometimes,  after  a  fruitless  search  with 
the  probe  and  finger,  a  little  water  injected  alons 
the  sinus  with  a  small  syringe  will  'be  found  to 
make  its  way  into  the  rectum,  and  will  thus  de- 
monstrate the  existence  of  a  communication,] 

Sometimes  the  matter  of  an  abscess,  formed 
near  the  anus,  instead  of  making  its  way  out 
through  the  skin  oxterimlly,  near  the  verge  of  the 
anus,  or  iu  the  buttock,  pierces  through  the  intes 
tine  only  This  is  what  is  called  a  bli^d  internal 
fistula.  In  this  case,  after  the  discharge  has  been 
made  the  greater  part  of  the  tumefiiction  subsides 
and  the  patient  becomes  easier.  If  this  does  not' 
produce  a  cure,  which  sometimes,  thougl  verv 
seldom  happens,  some  small  degree  of  induration 
generally  remains  in  the  place  where  th  o  S 
tumor  was;  upon  pressure  on  this  hardness  a 
small  discharge  of  matter  is  frequently  made  ner 
anum  ;  and  sometimes  the  expulsion  of  air  from 
the  cavity  ol  the  abscess  into  that  of  the  intes  ii  e 
"-ay  very  palpably  be  felt,  and  clearly  hea id  e 
stools,  particularly  if  hard,  and  requiring  force  o 
be  expelled  are  sometimes  smeared  with  matter- 
and  although  the  patient,  by  the  bursting  of  the 
ahsccss,  IS  relieved  from  the  acute  pain  wliicli  the 
collection  occasioned,  yet  ho  is  seldom  perfectly 
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free  from  a  dull  kind  of  uneasiness,  especiallj'  if 
he  sits  for  any  considerable  Icngtli  of  time  iu  one 
posture.    {Poii,  op.  cit.  p.  90.) 


Treatment  of  Fistula 
The  methods  of  cure  proposed  and  practised  by 
our  ancestors  were  three  :  yiz,  caustic,  ligature,  and 
incision. 

The  intention  in  each  of  these  is  the  same :  viz 
to  form  one  cavity  of  the  sinus  and  intestine,  by 
laying  the  former  into  the  latter.    The  two  first  are 
now  completely,  and  most  properly,  exploded. 

For  the  treatment  by  incision,  "  the  curved 
probe-pointed  knife,  with  a  narrow  blade,  is  the 
most  useful  and  handy  instrument  of  an}^  ^  This, 
introduced  into  the  sinus,  while  the  surgeon's  fore- 
finger is  in  the  intestine,  will  enable  him  to  divide 
all  that  can  ever  require  division  ;  and  that  witli 
less  pain  to  the  patient,  with  more  facility  to  the 
operator,  as  well  as  with  more  certainty  and  expe- 
dition, than  any  other  instrument  whatever.  If 
there  be  no  opening  in  the  intestine,  the  smallest 
degree  of  force  will  thrust  the  point  of  the  knife 
through,  and  thereby  make  one  ;  if  there  be  one 
already,  the  same  point  will  pass  through  it.  In 
either  case  it  will  be  received  by  the  finger  in  ano, 
will  thereby  be  prevented  from  deviating  ;  and 
being  brought  out  by  the  same  finger,  must  neces- 
sarily divide  all  that  is  between  the  edge  of  the 
knife  and  the  verge  of  the  anus."    {Pot(,  op.  cit. 

p.  39.)  ,        ,      .  J 

Besides  the  operation  with  the  probe-pomted 
bistoury,  as  described  by  Pott,  surgeons  often 
practise  another  with  a  silver  director  and  sharp- 
pointed  bistoury.  The  director  is  introduced  into 
the  sinus,  and  then  into  the  rectum,  either  through 
the  internal  opening,  if  one  already  exists,  or  by 
making  it  gradually  penetrate  through  the  coats 
of  the  bowel  if  no  internal  opening  can  be  dis- 
covered. Then  the  director  is  to  be  bent,  so  as 
to  make  one  extremity  of  it  project  through  the 
anus;  and  the  soft  parts  which  lie  over  it  divided, 
by  passing  the  sharp-pointed  bistoury  along  its 
groove.    (See  Brodie,  in  Lo?id.   Med.  Gaz.  for 

1835  36,  p.  184.)  When  there  are  several  sinuses, 

and  any  of  them  are  left  undivided,  the  operation 
will  probably  not  bring  about  a  cure  ;  hence 
the  common  maxim,  that  every  sinus  must  be 


outwards,  divide  the  sphincter  muscle,  and  set  that 
completely  at  liberty.  This  is  better  than  merely 
laying  open  the  sinus  into  the  gut,  where  you 
cannot  find  the  internal  orifice  ;  but  it  is  not  so 
good  as  the  operation  where  you  can  find  it,  because 
you  have  more  bleeding,  you  give  your  patient  more 
pain,  and  there  is  a  larger  wound  to  heal.  (See 
La?icet,  vol.  i.  1843—44,  p.  662.)] 

The  following  remarks  by  Sir  Benjamin  Brodie 
deserve  to  be  remembered  : — "  The  advantage  of 
the   division   of  the   sphincter  is    not  merely 
theoretical.     There  are  few  cases,  in  which  it 
will  not  greatly  facilitate  the  ultimate  cure,  pre 
venting  the  burrowing  of  matter,  and  the  formation 
of  fresh  sinuses,  and  rendering  the  subsequent 
dressings  more  easy  to  the  surgeon,  and  less  painful 
to  the  patient.    It  is,  however,  to  the  more  com- 
plicated cases  of  fistute  that  the  division  of  the 
sphincter  is  especially  applicable;  as,  for  example, 
where  the  sinus  is  of  imusual  extent,  or  where 
there  are  several  sinuses,  or  where  you  are  not 
certain  that  you  have  been  able  to  detect  the  whole 
of  them,  or  where  the  neighbouring  parts  are  ex- 
tensively indurated.    It  is  quite  a  mistake  to  sup- 
pose, that  there  is  any  well-founded  objection  to 
even  the  most  free  division  of  the  sphincter  ;  even 
in  the  first  instance  it  scarcely  interferes  with  the 
retention  of  the  feeces,  except  they  are  actually 
liquid  •  and  the  muscle  never  fails  to  become  per- 
fectly united,  and  afterwards  perform  its  functions 
as  well  as  ever.    Nor  have  I  ever  kno\vn  any 
hffimorrhage  arise, which  was  not  readily  commanded 
by  a  dossil  of  lint  introduced  into  the  wound,  and 
the  pressure  of  the  finger  continued  for  a  short  space 
of  time.    If  there  be  any  considerable  bleeding 
vessel,  it  is  not  difficult  to  seciue  it  with  the  tena- 
culum and  ligature  ;  but  this  is  seldom  necessary 
(Lo?id.  Med.  Gaz.  1835— 6,  p.  184.) 

[At  St.  Mark's  Hospital  for  Fistula,  &c.,  Mr. 
Salmon  practises  this  free  division  of  the  sphincter 
in  all  cases,  believing  that  it  more  eftectually  pre- 
vents any  lodgment  of  matter,  and  thus  renders  tlie 
success  of  the  operation  a  much   greater  cer- 

'^'The'  treatment  of  Uind  internal  fisliila  is  to  be 
conducted  on  the  same  principle  as  that  of  a  blind 
external  one  ;  that  is,  it  must  be  ° 
complete  fistula,  and  then  be  laid  freely  open  into 
the  bowel.    If  the  situation  of  the  cavity  is  distin- 


common 

ould  h.  induded  m  the  mcmm.  ?  i™.l,%vidc«t,  it  may  b.  ™»de  s«  by  .ho 


should    uu   jiiuiuuviv.    ...    — - 

attaches  great  importance  to  this,  and  lie  UunKs, 
that  "in  complete  fistulce  the  most  extensive  in- 
cisions will  fail  to  afl:ord  permanent  rebel  unless 
they  include  the  internal  opening;"  and  "  that  the 
repetition  of  operations  for  this  disease,  which  are 
so  frequently  heard  of  in  practice,  are,  with  low 
exceptions,  referable  to  this  mistake."     {On  Dis. 
of  the  Rectum,  ed.  3,  p.  38.)    Sir  B.  Brodie  also 
says,  "  if  you  make  an  artificial  opening,  and  tail  to 
find  the  real  original  opening,  in  three  cases  out  ot 
four  you  will  be  plagued  afterwards.    You  have 
made  an  artificial  opening,  but  the  original  one 
remains,  and  ynu  go  on  dressing  the  sore,  but  there 
is  a  little  infiltration  of  fneccs  and  mucus  into  it 
that  prevents  it  being  healed.    When  you  have 
made  an  artificial  opening  in  the  way  I  liavo  stated, 
I  advise  you  to  do  something  more.    Having  made 
the  artificial  ojiening,  and  laid  the  fistula  open  into 
tho  gut,  take  a  straight  probe-pointed  bistoury,  in- 
troduce it  into  the  rectum,  turn  its  cutting  edge 


an  incision  unuugit  ....^   -  ■ 

i3  not  sufiiciently  evident,  it  may  be  made  so  by  the 
introduction  of  a  bent  probe  from  the  rectum 
through  the  internal  orifice  of  the  fistula  ;  the  point 
of  tho  probe  being  made  to  project  towards  the 
integument,  can  then  be  cut  down  upon  fromfl 

'''The  real  dilTerence,  therefore  as  Mr.  Pott  ob-- 
served,  "between  this  kind  of  case  and  that  m« 
which 'there  is  an  external  opening  (with  regard  ^^^^ 
method  of  cure),  is  very  '/^^t/jJ^.' 
ternal  opening  must  be  made,  and  then  all  diilcr 
^    eaLs.  ^n  this,  as  in  the  former,  no  cure  c^ 
reasonably  be  expected,  until  the  cavity  of  the 
absce  s  and  that  of  the  rectum  are  made  one  ;  and 
the  only  ditTerence  is,  that  in  the  one  case  we  ha  c 
S^^Se  at  or  near  the  verge  of  the  anus,  ^  whid 
we  arc  immediately  enabled  to  P-^''^"™  jj^^;;;',"'. 
sary  operation;  in  the  other,  wc  must  make  one. 

^Xmedttefy  after  the  operation,  a  soft  dossil  o 
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line  lint  should  be  introduced  (from  the  rectum) 
'  etween  the  divided  lips  of  the  incision  ;  as  well 
1  repress  any  slight  haemorrhage,  as  to  prevent 
le  immediate  reunion  of  the  said  lips;  and  the 
st  of  the  sore  should  be  lightly  dressed  with  the 
ime.    Cramming  the  sinuses  with  lint,  besides 
uising  great  pain,  would  prevent  the  free  escape 
purulent  matter,  and  promote  the  formation  of 
new  sinuses.    Sometimes  it  is  advantageous  to  give 
a  few  drops  of  laudanum  after  the  operation,  on 
the  principle  specified  by  Sir  Benjamin  Brodie, 
^raely,  not  with  the  view  of  relieving  pain,  but 
.  occasioning  costiveness,  which  will  allow  the 
dressings  to  remain  imdisturbed  for  two  or  three 
days.    After  this,  a  gentle  aperient  may  be  ad- 
ministered, which  will  prevent  the  ill  effects  of 
too  long  continued  constipation,  and,  at  the  same 
time,  bring  away  the  first  dressings.    Instead  of 
immediately  applying  dressings  again,  Sir  Benja- 
min Brodie  prefers  a  poultice  for  three  or  four  days, 
imtil  the  first  inflammation   consequent  on  th. 
operation  has  subsided.    After  this,  he  dresses 
the  sinuses  daily,  either  with  dry  lint,  or  with  lint 
spread  with  some  stimulating  ointment,  or  soaked 
in  a  stimulating  lotion ;  always  observing  the  rule 
to  dress  lightly.     The  first  dressing  should  be 
permitted  to  continue  until  suppuration  renders  it 
loose  enough  to  come  away  easily;  and  all  the 
future  ones  should  be  as  light,  soft,  and  easy  as 
possible. 

If  a  loose  fungous  kind  of  flesh  has  taken  pos 
session  of  the  inside  of  the  sinus,  a  slight  touch  of 
the  lunar  caustic  will  reduce  it  sooner,  and  with 
better  effect  on  the  sore,  than  any  other  escharotic 
whatever. 

Modem  writers  also  speak  of  a  smooth  adven 
titious  membrane,  which  is  found  to  line  old 
fistnlce,  and  frequently  to  hinder  the  success  of 
the  operation.  (See  Quarterly  Journ.  of  Foreign 
Medicine,  S(c.,  No.  8.)  But  my  own  belief  is, 
that  a  case  hindered  from  getting  well  by  this 
cause  is  very  rare  in  comparison  with  others  in 
which  the  cure  is  prevented  by  the  matter  being 
still  more  or  less  confined,  and  not  having  as  free 
an  outlet  as  circumstances  demand. 

Sometimes  in  attempting  to  cure  what  seems  to 
be  a  common  fistula,  we  find  that  it  does  not  get 
well;  and  in  the  end  a  copious  abscess  is  dis- 
covered higher  up,  which  prevents  the  closing  of 
the  smaller  sinus  below.  (See  Brodie,  in  Lond, 
Med.  Gaz.  vol.  for  1835, 1836,  p.  28.)  I  have  had 
opportunities  of  seeing  several  cases  corresponding 
to  this  accurate  description.  In  another  place,  Sir 
Benjamin  Brodie,  in  adverting  to  a  few  cases  which 
are  met  with,  and  kept  from  healing  by  some  un- 
detected sinus,  relates  the  particulars  of  one 
instance,  in  which  a  lady  had  several  sinuses  near 
the  rectum.  Sir  Benjamin  Brodie  laid  open  all  ho 
could  find;  but  she  continued  imcurcd  a  consider- 
able lime,  during  all  which  she  complained  of  un- 
easy sensations,  which  could  not  be  accounted  for. 
After  repeated  examinations,  a  sinus  was  detected 
high  up,  not  more  than  an  inch  in  length,  and 
seemingly  involving  the  levator  ani.  This  having 
been  laid  open,  a  cure  soon  followed.  See  Loml 
Med.  Gaz.  for  183.5,  183G,  p.  18.5.) 

Fistulous  sores,  sinuses,  and  indurations  about 
the  anus,  which  are  consequences  of  diseases  of  the 
neck  of  the  bladder  and  urethra,  called  fistula; 
in  penna;o,  require  separate  and  particular  consi- 
deration.   (See  Fistula  in  PEaiNiKo.) 
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Abscesses  are  frequently  formed  about  the  lum- 
bar vertebrfB,  under  the  psoas  muscle,  and  near 
the  sacrum  ;  in  which  cases,  the  bones  are  pro- 
bably carious,  and  sinuses  may  run  down  by  the 
side  of  the  rectum,  and  burst  near  the  fundament. 
The  treatment  of  such  sores  and  sinuses  can  have 
little  influence  on  the  remote  situation  where  the 
collection  of  matter  is  originally  formed.  (See 
Lumbar  Abscess.) 

Some  years  ago,  M.  Roux  published  a  critique 
on  the  preference  which  English  surgeons  invari- 
ably give  to  Pott's  method  of  operating  for  fis- 
tula in  ano.    The  plan  which  he  prefers,  consists 
in  the  use  of  a  kind  of  director,  called  a  gorget, 
which  is  usually  made  of  ebony  or  box-wood,  and 
intended  to  be  introduced  within  the  rectum,  with 
its  concavity  turned  towards  the  fistula.    A  steel 
director,  slightly  pointed,  and  without  a  cul-de-sac, 
is  then  passed  through  the  fistula,  till  the  point 
comes  into  contact  with  the  wooden  gorget.  A 
long,  narrow,  sharp-pointed  straight  bistoury  is 
now  introduced  along  the  groove  of  the  steel  di- 
rector, till  its  point  meets  the  groove  of  the  ebony 
gorget,  by  cutting  upon  which  all  the  parts  are 
divided  which  lie  between  the  internal  opening  of 
the  fistula  and  the  anus.    It  may  be  objected  to  this 
method,  that  it  is  not  always  easy  to  make  a  director 
pass  at  once  through  the  fistula  into  the  rectum. 
This  is  acknowledged  by  Richerand,  who  adds, 
that,  in  this  circumstance,  the  point  of  the  director 
may  be  forced  into  the  rectum,  without  lessening 
the  chance  of  the  success  of  the  operation.  {Nosogr. 
CMr.  t.  iii,  p.  463,  464,  ed.  4.)    A  flexible  silver 
director  will  be  more  likely  to  follow  the  track 
of  the  fistula  completely  into  the  rectum  than  a 
steel  one  ;  and  the  finger  of  the  surgeon  will 
always  do  the  office  of  the  wooden  gorget  with 
greater   convenience.     The  only  purpose  which 
such  a  contrivance  answers,  seems  to  Sir  Benjamin 
Brodie  to  be  that  of  saving  the  sm'geon's  fore- 
finger ;  but,  in  using  it,  an  advantage  is  lost,  that 
of  the  sense  of  touch  ;  "  and  (says  he)  in  my  own 
practice,  I  have  found  that  I  could  complete  the 
operation  better  with   my  fore-finger   than  the 
wooden  gorget."    (Op.  et  vol.  cit.  p.  184.)  M. 
Roux  censures  us  for  not  cramming  the  wound 
with  charpie  ;  for  he  is  not  content  with  merely 
introducing  into  it  a  dossil  of  lint.  (See  ParalVde  de 
la  Chir.  Angloise,  ^-o.,  p.  296,  &c.)    His  country- 
man, Pouteau,  however,  long  ago  expressed  his  de- 
cided conviction  of  the  inutility  of  cramming  the 
wound  with  dressings  to  its  very  bottom,  after  the 
third  day,  when  superficial  dressings,  and  the 
renewal  of  tliem  as  often  as  cleanliness  requires 
will  be  fully  sufficient.  After  the  sinuses  are  healed' 
there  is  always  a  sort  of  fissure  or  chink  left  by  the 
side  of  the  anus.    If  the  sinus  has  been  deep  this 
chink  will  be  deep  in  proportion  ;  and  then  an 
mconvenience  will  follow,  which  may  lead  the 
patient  to  fear  he  is  not  cured,  though  l,e  is  so  in 
reality       The  mucus  of  the  rectum,  sometimes 
stained  with  the  Imccs,  will  flow  through  it  and 
stain  the  linen.    But  (as  Sir  Benjamin  Brodie 
adds)  this  13  only  temporary;  the  chink,  however 
deep,  will  gradually  close,  and  the  mucus  will 
ultimately  bo  retaiiu'd  as  well  ae  over." 

Operations  for  fistula  in  ano  may  bo  followed 
by  very  troiihlesomo  luoniorrhage  ;  but  tliis  hap- 
pens I  believe,  chiefly  in  patients  whose  luxmor- 
rhoidal  vessels  arc  enlarged,  or  where  the  surgeon 
deviates  from  the  prudent  advice  delivered  bv 
s  2 
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Sir  Benjamin  Brodie,  with  reference  to  such  ab- 
scesses as  are  formed  high  up  by  the  side  of  the 
rectum,  and  above  the  sphincter.  In  such  cases,  in 
opening  the  abscess  in  the  first  instance,  he  directs 
the  hincet  to  be  carried  through  the  skin,  by  the 
side  of  the  anus,  until  the  matter  flows.  Then  a 
probe-pointed  bistoury  is  to  be  introduced,  and  the 
rectum  divided  at  the  lower  part  of  the  abscess, 
and  the  incision  carried  through  the  sphincter.  It 
is  quite  unnecessary  to  lay  the  whole  abscess 
open  into  the  rectum,  and  it  might  give  rise  to 
dangerous  haemorrhage  from  vessels  beyond  the 
reach  of  the  finger.  {Brodie,  op.  et  vol.  cit.  p.  186.) 

[In  like  manner,  when  the  fistula  extends  up- 
wards  by  the  side  of  the  rectum,  the  internal  orifice 
being  in  the  usual  situation,  it  Avill  be  sufficient  to 
lay  open  the  lower  part  of  the  fistula  through  the 
internal  orifice  into  the  bowel  without  interfering 
with  the  upper  portion.  It  will  be  better,  how- 
ever, in  such  a  case,  to  carry  the  knife  freely  through 
the  sphincter,  in  order  that  there  may  be  a  ready 
outlet  at  once  for  any  matter  that  continues  to  be 
secreted,] 

Like  all  other  mechanical  injuries,  operations  for 
fistula  may  give  rise  to  erysipelas,  and  in  some  rare 
examples,  to  traumatic  tetanus.  With  respect  to 
erysipelas,  Sir  Benjamin  Brodie  notices  its  occa- 
sional extension  in  a  few  instances  up  the  mucous 
membrane  of  the  rectum  into  other  parts  of  the  in- 
testinal canal;  a  formidable  disease,  the  symptoms 
of  which  are  peculiar,  but  not  described  by  any  other 
writer.  "  Tlie  pulse  (says  Sir  Benjamin  Brodie) 
becomes  very  rapid,  and,  at  the  same  time,  weak 
then  it  is  irregular  and  intermitting.  The  abdo 
men  is  tympanitic,  hiccough  takes  place  ;  there 
is  a  great  prostration  of  strength,  and  the  pa- 
tient often  dies  in  the  course  of  three  or  four  days, 
sometimes  sooner."  On  one  lady,  the  attack  began 
when  the  wound  of  the  operation  was  nearly  healed 
lip,  and  she  died  in  less  than  forty-eight  hours.  He 
considers  that,  in  consequence  of  the  great  prostra- 
tion attendant  on  it,  the  disease  demands  the  free 
exhibition  of  cordials  and  stimulants.  (See  Lond 
Med.  Gjz.  for  1835,  1836,  p.  185.) 

Abscesses  near  the  rectum  frequently  occur  in 
patients  who  are  labouring  under  tubercles  and 
abscesses  of  the  lungs.     Hence,   Sir  Benjamin 
Brodie  very  properly  recommends  surgeons,  before 
they  operate  on  a  patient  for  fistula,  to  ascertain 
whether  the  lungs  are  sound.    "Persons  with 
diseased  liver,  and  other  visceral   diseases  (he 
observes),  are  also  liable  to  the  formation  of  these 
abscesses.     The  distinction  of  tliese  cases  from 
others,  which  occur  in  otherwise  healthy  subjects, 
is  very  important,  inasmuch  as  the  practice,  which 
is  proper  in  the  one  case,  is  quite  improper  in  the 
other."    (See  Lond.  Med.  Gaz.  vol.  cit.  p.  28.) 
He  adds,  if  the   patient  labour  under  visceral 
disease,  it  is  seldom  tliat  the  abscess  will  heal  ; 
hut  if  it  should,  the  visceral  disease  will  make 
increased  progress,  and  the  patient  die  sooner  if 
the  operation  be  performed  than  if  it  were  let 
alone,    (p,  29.)    Every  well-informed  surgeon 
will  likewise  coincide    in  the  prudence  of  not 
operating  for  a  fistula,  if  stricture  or  carcinoma  of 
the  rectum  exist  ;  for,  under  these  circumstances, 
the  sinus  will  not  heal,  even  if  it  be  laid  open. 

Le  Bran's  Operations  ;  Sharp's  Operations  ;  La 
Faijc's  Notes  on  Uionis.  Jf.  Hi'xs,  D.  Fistula  Ani  fe- 
liciter  cinandn,  in  Ilalleri  Disp.  Cliir.  4,  433.  .T.  L. 
Petit,  Traits  dcsMal.  Cliir.  t.  i.  and  ii.  p.  113.  Kirlc 
land's  Medical  Surgery,  vol.  ii.  Some  of  the  best  prac- 


tical remarks  ever  published  are  contained  in  Pott't 
Treatise  on  the  Fistula  in  Ano,  in  which  he  has  offered 
also  an  excellent  critique  on  the  opinions  of  Le  Dran, 
De  La  Faye,  and  Cheselden.   Sabatier,  Mdd.  Op6- 
ratoire,  t.  ii.   J.  IJowship,  Practical  Obs.  on  the  Dis- 
eases of  the  Lower  Intestines,  &c.  chap.  6,  ed.  3,  Lond. 
1824.    T.  Whatelij,  Cases  of  Polypi,  &c. ;  with  an  Ap- 
pendix, describiner  an  improved  instrument  lor  the 
Fistula  in  Ano,  8vo.    Lond.  1805.   J.  T.  Oetzmann, 
De  Fistula  Ani,  4to.   Jenje,  1812.   JIokx,  Voyage  fait 
k  Londres  en  1814,  ou  Parullfele  de  la  Chirurgie  An- 
gloise  avec  la  Chirurgie  Fran?oise,  p.  296,  &c.  Paris, 
1815.   Schreqer,  Chirurgische  Versiiche,  b.  ii.  Ueber 
die  Unterbiiidung  der  Mastdarmfisteln,  p.  1, 131.  8vo. 
Niirnberg,  1818.   Jfo/Ac,  Darstellung,  &c.  der  After- 
fisteln,  in  Rust's  Mag.  b.  i.  s.  259.    T.  Ribes,  Re- 
cherches  sur  la  Situation  de  I'Orifice  interne  de  la 
Fistule  de  I'Anus,  et  sur  les  parties  dans  I'epaisseur 
desquelles  ces  ulcferes  ont  leur  siege,  in  Revue  .M6d, 
His.  et  Phil.    Paris,  1823,  livr.  i.  p.  174.    Fr.  Reis. 
inqer,  Darstellung  eines  neuenn  Verfahrens  die  Mast- 
darmfistel  zu  unterbinden,  &c.  8vo.  Augsb.  1816.  Sir 
Benjamin  C.  Brodie,  in  Lond.  Med.  Gaz.  for  1835  and 
1S36  ;  and  Lancet  1843—44.  Velpeau,  in  Diet,  de  M^d. 
ed.  2,  1833.  Art.  Abces  de  I'Anus.  Bus/ie,on  Dis.  of 
Rectum  and  Anus.   New  York,  1837.   Syme,  on  Dis- 
eases of  the  Rectum,  ed.  3rd,  1854. 

Fissures  of  the  Anus, 
As  they  are  termed,  consist  of  longish  superficial 
ulcerations  near  the  anus,  between  the  converging 
folds  of  the  fine  skin  and  mucous  membrane. 
When  the  sides  of  the  anus  are  separated,  and  the 
patient  is  desired  to  strain,  a  narrow  fissure  is 
seen,  the  bottom  of  which  is  red,  and  the  margins 
somewhat  swollen  and  callous.  But,  as  Dupuy- 
tren  observed,  it  is  frequently  necessary,  for  the 
purpose  of  ascertaining  how  high  it  reaches,  to 
introduce  the  finger  into  the  rectum.  It  is  more 
commonly  situated  at  the  sides  and  back  of  the 
anus  than  at  the  fore  part  of  it  ;  a  favourable  cir- 
cumstance in  relation  to  an  operation,  particularly 
in  women,  in  whom  this  opening  is  divided  from  the 
posterior  commissure  of  the  vulva  only  by  a  thin 
partition.  The  ulceration  rarely  aflects  the  whole 
thickness  of  the  mucous  membrane.  (See  Dtipui/- 
tren,  Clinique  Chir.  t.  iii.  p.  283.)  Fissure  ot  the 
anus  is  usually  productive  of  violent  lancinating  or 
burning  pain,  which  gradually  augments,  and  lasts 
a  considerable  time  after  the  patient  has  had  a  mo- 
tion In  some  cases,  indeed,  so  extreme  is  the 
suffering,  that  the  patient,  from  a  dread  of  obey- 
m<r  the  call  of  nature,  refuses  to  do  so  as  long  as  pos- 
sible, or  even  nearly  starves  himself,  to  render  the 
occasions  for  emptying  the  rectum  less  frequent. 
The  severity  of  the  case  arises  chiefly  from  ai 
painful  spasm  of  the  sphincter  muscle. 

Baron  Dupuvtren  makes  a  very  useful  and 
practical  division  of  fissures  of  the  anus  into_  three 
kinds  Some  are  heloiv  ilie  sphincter,  aftectmg 
hardly  any  texture  but  the  skin,  and  not  the  mu- 
cous membrane.  These  excite  more  or  less  pru- 
ritus, but  cause  little  obstruction  to  the  passage  of 
the  feces.  Fissures  above  the  sphincter,  involving 
the  mucous  membrane,  can  only  be  seen  with  the 
aid  of  a  speculum.  When  the  finger  is  passed  into 
le  rectum,  a  knotty  hard  cord  is  felt,  and  pressure 
cr  tes  acute  pai"-  When  the  patient  goes 
to  stool,  such  fissures  give  rise  to  an  "'desc^ri^^^able 
sort  of  tenesmus,  which  censes  directly  after  the 
evacuation  ;  and  the  excrement  on  the  side  nearest 
"^Z...   is  covered  with  puriform  or  nuicoi- 

Sh  \he  sphincter,  are  the  worst,  being  attended 


with  agonising  contraction  of  the  sphincter,  and 
other  symptoms  already  specified. 

Constipation  and  the  spasm  which  it  excites 
are  amongst  the  predisposing  causes  of  fissure  of  the 
anus.  The  indurated  irecal  matter,  either  by  caus- 
ing ulceration  of  the  mucous  membrane,  or  by 
immoderate  distension  of  the  passage,  may  bring 
on  the  complaint.  The  unskilful  administration 
of  clysters,  especially  witli  pointed  rough  pipes,  is 
often  the  cause.  Fissures  of  the  anus  are  frequently 
met  with  in  persons  who  have  piles  ;  and  accord- 
ing to  Dupuytren,  the  lodgment  of  venereal  mat- 
ter near  the  anus,  as  happens  in  many  women, 
may  lead  to  the  complaint.  Perhaps  it  would  be 
more  correct  to  say,  that  the  contact  of  any  irritat- 
ing matter,  or  secretion,  may  have  this  effect. 

The  two  first  descriptions  of  fissure  described  by 
Dupuytren,  may  mostly  be  cured  without  any 
operation  ;  some  by   dressing  them  with  simple 
cerate,  or  ointment  containing  opium,  mercurial 
preparations,  &c.  ;  others  by  emollient  anodyne 
lotions  or  applications.    But  where  the  fissure  was 
of  the  third  description,  he  considered  the  opera- 
tion first  introduced  by  Boyer  the  quickest  and 
surest  means  of  cure.     This  consists  in  dividing 
the  anus  and   sphincter  with   a  probe-pointed 
bistourj',  passed  into  the  rectum,  and  cutting  di- 
rectly through  the  fissure,  except  when  it  lies 
forward  towards  the  vagina  in  the  female,  or 
urethra  in  the  male  subject.    [In  these  latter  cases, 
he  did  not  cut  through  the  fissure,  but  divided  the 
sphincter  in  the  lateral  direction.    He  did  not 
consider  it  absolutely  necessary  to  include  the 
fissure  in  the  incision,  because  he  believed  the 
spasmodic  contraction  to  be  the  essential  part  of 
the  disease,  and  thought  that  the  ulcer  would 
always  heal  if  it  were  allowed  to  remain  at  rest  a 
sufficient  length  of  time,  which  is  effectually  secured 
by  the  division  of  the  sphincter  muscle.]  When 
several  fissures    existed,   Dupuytren  sometimes 
made  several  cuts  in  diflFerent    directions,  from 
three  to  four  lines  deep.   (See  Clin.  Chir.  t.  iii 
art.  10.) 

•  According  to  Boyer  and  Dupuytren^  the  spas- 
modic contraction  of  the  sphincter  is  the  real 
disorder,  and  tlie  fissure  is  only  a  secondary  effect. 
By  putting  a  stop  to  this  contraction,  the  disease 
)3  cured.  With  this  view,  Dupuytren  tried  what 
^od  could  be  done  by  the  following  application  : 
ijp.  Axungia;  3vj.,  extr.  belladonna;,  plumbi 
acetatis  a  a  3j.  Misc.  A  tent  of  linen  or  charpie, 
or  a  soft  rectum  bougie,  of  moderate  size, 
smeared  with  this  ointment,  is  introduced,  and 
Its  diameter  gradually  increased  to  that  of  the 
forefinger.  Dupuytren  states,  that  the  contin- 
uance of  this  treatment  for  a  few  days  fre- 
quently relieves  the  pain  entirely,  and  obviates  all 
necessity  either  for  caustic,  or  the  division  of  the 
sphincter.  Even  when  the  plan  does  not  euro,  it 
always  palliates,  and  therefore  should  be  tried 
before  the  latter  methods  are  resorted  to. 

Sir  Benjamin  Brodie  has  also  spoken  of  the 
contraction  of  the  sphincter  as  a  distinct  affection  ; 
and  describes  it  as  occurring  chiefly  in  women  dis- 
posed to  hysteria  ;  though  sometimes  in  the  male 
sex.  He  observes,  however,  that  very  often  a 
small  ulcer  of  the  mucous  membrane  of  the  rectum 
accompanies  the  spasmodic  contraction  of  tiie 
sphincter,  and  is  always  situated  at  the  posferior 
part,  opposite  the  point  of  the  os  coccygis.  AVhen 
the  suffering  is  not  excessive,  relief  may  sometimes 
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be  derived  from  purgatives,  given  to  prevent  the 
evacuations  from  being  hard  and  figured,  from  an 
opiate  suppository  at  night,  and  from  the  introduc- 
tion of  a  bougie  into  the  anus  just  before  the 
patient  has  a  motion.  In  worse  cases,  Sir  Ben- 
jamin Brodie  recommends  the  division  of  the 
sphincter  with  a  straight  probe-pointed  bistoury. 
The  forefinger  is  passed  into  the  rectum,  quite 
above  the  sphincter,  as  a  guide  to  the  bistourj'. 
The  fibres  of  this  muscle  are  thick,  and  will  require 
two  or  three  strokes  for  their  complete  division. 
An  opiate  may  be  given  to  keep  the  bowels  quiet 
for  two  or  three  days  afterwards.  Then  a  dose  of 
castor  oil  may  be  exhibited.  Simple  dressings  will 
suffice  to  heal  the  wound.  (See  Lond.  Med.  Gaz. 
1834—35,  p.  26.) 

In  females,  the  incision  should  never  be  made 
towards  the  vagina,  for  it  will  never  heal  properly 
in  this  situation,  and  the  sphincter  will  not  become 
perfect  again  ;  so  that  the  patient  will  be  left  with 
an  incontinence  of  fasces.  In  neither  sex  should 
the  incision  be  directed  towards  the  coccyx  ;  be- 
cause in  this  way  only  the  inner  or  circular  fibres 
of  the  sphincter  can  be  divided,  and  not  the  outer 
layer  which  is  attached  to  the  apex  of  the  os  coc- 
cygis. The  knife  passes  between  the  two  lateral 
portions  of  this  outer  layer  and  simply  splits  or 
separates  them  ;  and  the  contractile  power  of  the 
muscle  remains,  and  interferes  with  the  cicatrisa- 
tion of  the  wound.  {Brodie,  op.  cit.  1836,  p.  187.) 

[Many  surgeons  do  not  believe  with  Boyer,  that 
spasm  of  the  sphincter  is  the  primary  cause  of  the 
disease,  but  consider  the  opposite  explanation  as 
the  true  one,  namely,  that  the  ulcer  is  the  primary 
disease,  and  that  the  spasm  is  caused  by  the  pain 
and  irritation  produced  by  the  passage  of  the 
stools  over  the  ulcerated  surface.  This  latter  view 
of  the  question  has  the  support  of  M.  Velpeau 
(see  Op.  Surg,  translated  by  Mott,  vol.  iii.  p. 
1 109),  and  it  is  also  strongly  urged  by  Mr.  Quain,' 
(0}i  Dis.  of  the  Itecht}n,Y>.  176.) 

In  support  of  this  view  may  be  mentioned  the 
fact,  that  cases  are  not  unfrequently  met  with  in 
which  spasm  of  the  sphincter  does  not  exist,  or 
at  any  rate,  does  not  form  a  prominent  symptom  ;  it 
cannot  therefore  cdwai/s  be  the  cause  of  the  disease  ; 
It  would  seem  more  correct,  therefore,  instead' 
of  subdividing  the  complaint,  as  Boyer  did,  into 
contraction  with  fissure  and  contraction  witliout 
fissure,  to  speak  of  fissure  with  contraction  and 
fissure  without  contraction. 

Of  late  years  many  surgeons  have  advocated 
less  extensive  incisions  than  those  orininallv  re- 
commended by  Boyer.    Mr.  Copeland  states,"  that 
in  a  simple  ulcer  the  mere  setting  the  mucous 
membrane  at  liberty  by  dividing  it  longitudinally 
so  as  to  include  the  ulcer  in  the  incision,  is  suffi- 
cient to  effect  a  cure.     Mr.  Syme  and,  subse- 
quently, many  otluT  surgeons,  have  inculcated  a 
similar    practice,  and  state  that  it  has  been  at- 
tended with  coniplcte   success  in   their  hands  • 
a  further  proof  that  the  complaint  docs  not  depend 
altogether  on  the  contraction  of  the  muscle,  or  it 
would  not  be  relieved  by  the  mere  scarification  o 
the  mucous  membrane  forming  the  base  of  tlie  ulcer 
Ihe  milder  plan  of  treatment  just  alluded  to 
IS  now  very  frequently  practised.    It  is  doublfiil 
nevertheless,  whether  it  can  be  depended  upon  to 
give  such  complete  relief,  and  lo  elfcct  so  perma- 
nent a  cure  m««eascs,  as  the  incision  throufili  the 
sphincter.    Mr.  Salmon  states,  thnt  ho  has  repcat- 
.s  3  ' 
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(idly  Bceu  cases  in  which  the  slighter  incision  has 
failed  to  cure  the  disease,  and  he  therefore  still 
practises  the  free  division  of  the  muscle  in  all 
cases  in  which  an  operation  is  required. 

It  seems  reasonable  to  suppose  that  the  division 
of  the  muscular  fibres  becomes  essential  in  pro- 
portion to  the  extent  to  which  they  are  found 
spasmodically  contracted. 

Some  of  the  French  surgeons  have  lately  prac- 
tised forcible  dilatation  of  the  sphincter  muscle. 
"  The  operator  introduces  his  two  thumbs  into  the 
rectum,  and  after  having  obtained  a  point-cfappui 
for  his  fingers  against  the  tuberosities  of  the  isclaia, 
he  forcibly  separates  his  thumbs  until  they  come  in 
contact  with  the  internal  surface  of  the  tuberosi- 
ties. He  experiences  at  first  a  resistance,  then  a 
sensation  of  internal  laceration,  and  his  two  thumbs 
touch  the  bones."  M.  Nelaton  "  does  not  hesitate 
to  say  that  this  is  certainly  the  best  mode  of  treat- 
ing fissures  of  the  anus  "  (see  Elan,  de  Pathol. 
CJdr.  torn.  v.  p.  80,  1858),  a  remark  in  which  the 
majority  of  English  surgeons  are  not  very  likely  to 
coincide.] 

Excrescences  of  the  Anus. 
These  cases  are  frequent,  the  growths  receiving 
a  variety  of  names,  according  to  their  supposed 
resemblance  to  things,  as  condylomata,  mariscae, 
and  fici.     Some  are  much  firmer  than  others  ; 
some  of  them  grow,  in  consequence  of  irritation  of 
the  skin  of  the  anus,  by  the  contact  of  rancid  se- 
cretions, or  purulent  matter.    Others  are  origin- 
ally piles  ;  for,  as  Sir  Benjamin  Brodie  observes, 
when  the  cavities  of  external  piles  become  obli- 
terated, they  generally  form  flaps  of  skin,  which 
gradually  waste  ;  but  sometimes  diseased  action 
takes  place  in  them,  and  they  become  converted 
into  excrescences,  similar  to  those  which  grow  from 
the  nymphffi  of  women.    Many  excrescences  about 
the  anus  and  perineum  are  of  middling  consist 
ence,  between  that  of  a  wart  and  that  of  a  polypus 
I  have  cured  a  great  number  by  stimulating  appli' 
cations,  as  the  nitrate  of  silver,  the  tine,  ferri  mur., 
the  acetic  acid,  and  the  powder  of  savine,  blended 
with  subacetate  of  copper,  or  a  solution  of  the 
sulphate  of  copper.     But,  in  general,  I  remove 
the  larger  kinds  with  a  bistoury.    The  bleeding, 
which  may  be  at  first  copious,  does  not  generally 
require  a  ligature,  as  it  stops  as  soon  as  lint  or 
linen  dipped  in  cold  water  and  a  T  bandage  have 
been  applied.  (See  H^morehoids  and  Rectum.) 
Prolapsus  Ani. 
See  Rectum,  Prolapsus  of. 
Imperforate  Anus. 
As  it  is  of  the  utmost  consequence  that  this  and 
other  malformations  should  not  remain  long  un- 
known, one  of  the  earliest  duties  of  an  accoucheur, 
after  delivery,  is  the  examination  of  nil  the  natural 
outlets  of  new-born  infants. 

The  place  in  which  tlie  extremity  of  the  rectum, 
or  the  anus,  ought  to  be,  may  be  entirely,  or 
partly,  shut  up  by  a  membrane,  or  fleshy  adhesion. 
In  other  instances,  no  vestige  of  the  intestine  can 
be  found,  as  the  skin  retains  its  natural  colour 
over  the  whole  space  between  the  parts  of  genera 
tinn  and  the  os  coccygis,  without  being  more  ole^ 
vatcd  in  one  place  tlian  another.  In  these  cases, 
the  intestine  sometimes  terminates  in  one  or  two 
culs-di'.-sac,  about  an  inch  upward  from  the  ordi 
nary  situation  of  the  anus.    (See  BaiUic's  En 


gravings,  fasc.  iv.  tab.  v.)     Sometimes  it  does  not 


descend  lower  than  the  upper  part  of  the  sacrum ; 
sometimes  it  opens  into  the  bladder  or  vagina. 
Dr.  Palmer  dissected  a  case,  where  the  colon,  after 
reaching  the  vicinity  of  the  left  kidney,  began,  as 
it  descended,  to  form  a  sigmoid  flexure  ;  but  pre- 
viously to  its  arrival  at  the  conca\'ity  of  the  left 
ilium,  made  a  sudden  turn  to  the  right,  and,  cross- 
ing the  psoas  muscle,  reached  the  projection  of  the 
sacrum,  where  it  terminated,  tvithoui  entering  ilie 
pelvis  at  all.  With  this  malformation  was  com- 
bined an  imperforate  meatus  urinarius,  and  other 
considerable  deviations  of  the  genital  organs  from 
their  natural  structure.  (See  Medico-Chir.  Journ. 
vol.  i.  8vo.  Lend.  1816.) 

Sometimes  the  colon  terminates  in  a  sac,  and  the 
rectum  is  entirely  deficient.  (See  Beauregard,  in 
Journ.  de  Med.  i.  66.) 

[Dr.  Bushe  records  a  case  in  which  the  rectum 
terminated  by  two  extremities,  both  in  the  median 
line,  one  being  a  little  anterior  than  natural,  the 
other  about  an  inch  further  back.  The  posterior 
was  the  smaller  ot  the  two,  and  did  not  discharge 
more  than  one  third  of  the  faeces.  {On  Diseases  of 
the  Rectum,  p.  44.   New  York,  1837.)] 

In  cases  of  imperforate  anus,  if  a  speedy  opening 
be  not  made  for  the  fseces,  the  infants  soon  perish, 
with  symptoms  similar  to  those  of  a  strangulated 
hernia.  Mr.  A.  C.  Hutchinson  thinks  it  advan- 
tageous, however,  not  to  operate  till  the  expiration 
of  from  twenty-four  to  sixty  hours  after  birth,  as 
he  conceives  that,  within  this  period,  no  great  in- 
convenience will  arise,  and  the  distension  of  the 
rectum  with  meconium  will  be  a  guidance  to  the 
surgeon  in  making  the  incisions.  (See  Obs.  in 
Surgery,  ed.  2.)  After  ascertaining  the  complaint, 
which  is  an  easy  matter,  the  surgeon  should  en- 
deavour to  learn,  whether  the  anus  is  merely  shut 
by  portions  of  skin,  a  membrane,  or  a  fleshy  ad- 
hesion ;  or  whether  the  anus  is  altogether  wanting, 
in  consequence  of  the  lower  portion  of  the  cavity 
of  the  gut  being  obliterated,  or  the  rectum  not 
extending  sufficiently  far  down. 

When .  merely  a  thin  production  of  the  skra 
closes  the  opening  of  the  rectum,  the  part  pro- 
ducing the  obstruction  is  somewhat  different  m 
colour  from  the  neighbouring  integuments,  being 
usually  of  a  bluish  or  livid  hue,  in  consequence  of 
the  accumulation  of  the  meconium  under  it.  The 
meconium,  propelled  downward  by  the  viscera 
above,  forms  a  small  roundish  prominence,  which 
yields  like  dough  to  the  pressure  of  the  fingers, 
but  immediately  projects  again  when  the  pressure 
is  removed.  When  a  fleshy  adhesion  closes  the 
intestine,  the  circumstance  is  obvious  to  the  eye,  if 
the  part  protrude,  as  is  generally  the  case  ;  greater 
hardness  and  resistance  are  felt  than  when  there  is 
merely  a  membrane  ;  and  the  livid  colour  of  the 
meconium  cannot  be  seen  through  the  obstructing 

substance.  .  ,       ,  i 

These  last  circumstances  are  of  themselves  enough 
to  convince  the  surgeon  of  the  necessity  of  an 
operation  ;  but  they  do  not  clearly  show,  whether 
the  intestine  descends  as  far  as  it  ought,  m  order 
to  form  a  proper  kind  of  anus.  Complete  inform- 
ation on  this  point  can  only  be  acquired  after  the 
obstructing  substance  has  been  divided,  or  else 
after  the  child's  death,  when  tlie  operation  h.ns 
proved  inefteclual.  Though  tliere  be  no  mark  to 
denote  where  the  anus  ought  to  bo  situated,  and  no 
degree  of  prominence,  yielding,  like  soft  dough,  to 


the  pressure  of  the  fingers,  and  rising  again  when 
sucii  pressure  is  removed ;  yet  the  rectum  may  still 
exist,  and  Lave  a  cavity,  as  far  as  the  membrane, 
or  adhesion,  closing  it. 

When  the  anus  is  simply  covered  with  skin,  and 
its  place  indicated  by  a  prominence,  arising  from 
the  contents  of  the  rectum,  we  have  only  to  make 
an  opening  with  a  knife,  sufficient  to  let  out  the 
meconium.  Another  cut  may  then  be  made  across 
the  first,  and  the  four  angles  removed.  About  two 
yeai-s  ago,  I  performed  this  operation,  and  the  little 
patient  was  saved.  A  piece  of  bougie,  or  what  is 
better,  a  portion  of  elastic  gum  catheter,  is  after- 
wards to  be  introduced,  in  order  to  keep  the  open- 
ing from  closing.  If  the  anus  be  only  partly  closed 
by  a  membrane,  the  opening  may  be  dilated  with 
tents  or  bougies  ;  but,  if  the  aperture  be  small,  it 
is  preferable  to  use  the  bistoury  for  its  enlargement. 

When  no  external  appearance  denotes  where 
the  situation  of  the  anus  ought  to  be,  the  case  is 
more  serious  and  embarrassing  ;  and  this,  whether 
the  intestine  be  stopped  up  by  a  fleshy  adhesion,  or 
the  coalescence  of  its  sides,  or  whether  a  part  of 
the  gut  be  wanting. 

However,  it  is  the  surgeon's  duty  to  do  every- 
thing in  his  power  to  afford  relief,  For  this  pur- 
pose, an  incision  an  inch  long,  or  rather  more,  is 
to  be  made  in  the  situation  where  the  anus  ought 
to  be,  and  the  wound  is  to  be  carried  more  and 
more  deeply  in  the  natural  direction  of  the  rectum. 
The  cuts  are  not  to  be  made  directly  upwards,  nor 
in  the  axis  of  the  pelvis  ;  for  the  vagina  or  bladder 
might  thus  be  wounded.  On  the  contrary,  the 
operator  should  cut  backward,  along  the  centre  of 
the  concavity  of  the  os  coccygis,  where  there  is  no 
danger  of  wounding  any  part  of  importance.  In 
all  cases  of  this  kind,  the  surgeon's  finger  is  the 
best  director.  The  operator,  guided  by  the  index 
finger  of  his  left  hand,  introduced  within  the  os 
coccygis,  is  to  dissect  in  the  direction  above  recom- 
mended, until  he  reaches  the  meconium  or  has  cut 
as  far  as  he  can  safely  reach  with  his  finger.  If  he 
should  fail  in  finding  the  meconiiun,  as  death  must 
unavoidably  follow,  one  more  attempt  ought  to  be 
made,  by  introducing,  upon  the  finger,  a  middle- 
sized  trocar,  in  the  direction  best  calculated  to 
reach  the  rectum,  without  danger  to  other  parts, 
viz.  upwards  and  backwards  in  the  median  line! 
Should  this  attempt  prove  successful,  the  canula 
may  be  left  in  the  puncture  and  secured  there 
with  tapes,  so  as  to  aflford  an  outlet  for  the  fajces. 
In  some  observations  on  this  subject,  addressed  to 
the  Medical  and  Chirurgical  Society  by  Mr.  A. 
Copland  Hutchison,  he  recommends  an  elastic 
gum  catheter  to  be  substituted  for  the  canula, 
after  a  week;  and,  when  the  tube  can  be  dispensed' 
with,  a  sponge  tent,  or  piece  of  bougie,  to  be  worn 
twelve  out  of  the  twenty-four  hours.  (See  Ohs  in 
Surgery,  ed.  2,  1026.) 

In  an  interesting  case,  recorded  in  Langenbock's 
Surgical  Bibliothcca,  the  imperforate  state  of 
the  anus  was  not  discovered  till  the  evening  of  the 
twelfth  day  from  the  child's  birth,  when  hiccough 
and  convulsions  had  come  on.  M.  Wolff  found  the 
abdomen  protuberant,  hard,  and  painful  when 
handled,  and  the  child  was  suffering  from  nausea 
vomiting,  and  great  depression  of  strength.  Next 
day,  lie  introduced  a  lancet  a  few  lines  in  front  of 
the  OS  coccygis,  to  the  depth  of  an  inch,  without 
tinding  the  rectum.  The  puncture  was  then 
carried  to  the  depth  of  two  inches,  but  without 
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effect.  With  a  pharyngotomus,  however,  he  now 
succeeded  in  piercing  the  rectum  ;  and  a  glyster  was 
administered,  which  brought  away  some  meconium. 
Under  the  use  of  glysters  and  tents,  the  child  soon 
recovered. 

By  such  proceedings,  many  infants  have  been 
preserved,  which  would  otherwise  have  been  de- 
voted to  certain  death.  Hildanus,  La  Motte,  Roon- 
huysen,  Mr.  A.  Copland  Hutchison,  and  others, 
have  successfully  adopted  the  practice.  Mr.  B.Bell 
met  with  two  cases  in  which  the  intestine  was 
very  distant  from  the  integuments,  yet  he  suc- 
ceeded in  forming  an  anus,  which  fulfilled  its  office 
tolerably  well  for  several  years  ;  though  he  found 
it  difficult  to  keep  it  pervious.  As  soon  as  he  re- 
moved the  dossils  of  lint  and  other  kinds  of  tents 
used  for  maintaining  the  necessary  dilatation,  such 
a  degree  of  contraction  speedily  followed,  that  the 
evacuatiop  of  the  intestinal  matter  became  difficult. 
He  employed,  at  different  times,  tents  made  of 
sponge,  gentian  root,  and  other  substances  which 
swell  on  being  moistened.  But  they  always  pro- 
duced such  pain  and  irritation  that  it  was  impos- 
sible to  persevere  in  their  use.  Tents  of  soft  lint 
dipped  in  oil,  or  rolls  of  bougie-plaster,  were  found 
to  cause  less  irritation  than  those  composed  of  any 
other  materials, 

_  Though  keeping  the  opening  dilated  may  seem 
simple  and  easy  to  those  who  have  had  no  oppor- 
tunities of  seeing  cases  of  this  description,  it  is 
far  otherwise  in  practice.  Mr.  B.  Bell  assures  us 
that  he  never  met  with  any  disease  that  gave  him 
so  much  trouble  and  embarrassment,  as  he  ex- 
perienced in  the  two  cases  of  this  sort  which  oc- 
curred in  his  practice.  Although,  in  both  instances, 
he  made  the  openings  at  first  sufficiently  large,  it 
was  only  by  very  assiduous  attention  for  eight  or 
ten  months  that  the  necessity  for  another  operation, 
and  even  repeated  operations,  was  prevented. 
When  only  the  skin  has  been  divided,  the  rest  of 
tlie  treatment  is,  doubtless,  more  simple  •  for  then 
nothing  more  is  requisite  than  keeping  a  piece  of 
int  for  a  few  days,  in  the  opening  made  with  the 
linite.  But,  when  the  extremity  of  the  rectum  is 
at  a  certain  distance,  though  we  may  generally 
hope  to  effect  a  cure,  after  having  succeeded  in 
giving  vent  to  the  intestinal  matter ;  yet  the  treat- 
ment, after  the  operation,  will  always  demand  for 
a  long  while,  a  great  deal  of  attention  and  care  on 
the  part  of  the  surgeon.  In  a  highly  interestinij 
example,  recorded  by  Mr.  Miller  of  Methven 
such  was  the  tendency  to  closure  of  the  new  open- 
ing, that  he  was  obliged  to  repeat  the  operation 
ten  times  before  the  child  was  eight  months 
old.  (See  Edui.  Med.  Journ.  No  08  p  \ 
Notwithstanding  all  these  operations,  and  another 
one  of  two  hours  and  three  qnarters'  dura- 
tion  performed  several  years  afterwards  for  the 
extraction  of  an  alvine  concretion,  equal  in  size 
to  a^turkey'a  egg,  the  power  of  the  s^nct^r  Z 

[The  cause  of  this  contraction  may  be  thus  ex- 
plained. 1  he  lost  portion  of  the  intestine  can  never 
be  rostored  ;  it  is  a  fistula  which  is  substituted  hi 
place  of  the  natural  tube,  .and  the  species  of  1 1^ 
surface,  which  ultimately  becomes'  develop  d  bu 
very  imijerfectly,  represents  the  natural  lining  of  the 

p.  1 UJO.)  To  obviate  this  inconvenience  from  stibsG- 
quent  contraction,  and  also  to  prevent  the  irritation 
caused  by  the  passage  of  fiecal  matters  over  the  ravv 
s  4 
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surface,  A nnissat  advised  tliat  the  edge  of  the  mu-  ]  inch  from  tlie  ycrge  of  the  anus 
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coiis  membrane  should  he  drawn  down  and  stitched  1 
to  the  edges  of  the  opening  in  the  integument. 
As  Mr.  Erichsen  remarks,  however,  this  vcr}' 
desirable  snggcstion  can  only  he  carried  into  effect 
when  the  intestine  terminates  at  a  short  distance 
from  the  surface.  If  the  perineal  incision  \yere 
two  or  three  inches  in  depth,  there  would  he  little 
probability  of  the  surgeon  being  able  to  bring  down 
the  intestine  to  such  an  extent.  In  a  case  in  which 
he  attempted  to  do  so,  he  found  the  gut  too 
firmly  fixed  to  be  moved  by  any  traction  that  it 
would  have  been  safe  to  have  employed.  (See 
Erichsen,  Science  and  Alio/  Surgery,  p.  7.90.)] 

The  probability  of  success  in  these  cases  may  be 
considered  as,  in  some  measure,  proportioned  to  the 
depth  of  the  necessary  incision.  An  infant  was 
brought  to  University  College  Ilospital  with  an 
imperforate  anus;  Mr.  Listen,  after  carrying  the 
incisions  to  the  depth  of  three  inches,  made  a 
small  opening  intn  the  intestinal  canal,  as  indicated 
by  the  discharge  of  fetid  gas,  and  a  small  quantity 
of  meconium.  A  piece  of  bougie  was  introduced 
to  maintain  the  opening;  but  the  child  died  in  a 
very  short  time,  and  there  was  no  opportunity  of 
ascertaining  the  state  of  the  parts.  In  a  case  -like 
that  recorded  by  Dr.  Palmer,  to  which  I  have 
above  adverted,  the  inutility  of  any  attempt  to  dis- 
charge the  fjEces  by  an  operation,  in  the  usual  site 
of  the  anus,  must  be  sufficiently  obvious.  {Mediao- 
C/iir.  Journ.  vol.  i.  p.  181.) 

Sometimes,  while  the  anus  appears  pervious  and 
well- formed,  the  infant  suffers  the  same  symptoms 
as  if  there  were  no  anus  at  all.  The  reason  of  this 
depends  upon  the  intestine  being  occasionally  closed 
by  a  membranous  partition,  situated  more  or  less 
upward,  above  the  aperture  of  the  anus.  This  case 
is  in  fact  an  imperforate  rectum,  rather  than  an 
imperforate  anus.  {Courtial,  Noitvellcs  Obs.  sur  les 
Os,  p.  147;  John  Wayte,  in  Edin.  Med.  and  Sur- 
gical Journ.  April,  1821;  and  Casesin  Hutchison's 
Obs.  in  Surgery,  ed.  2.)  j 
[Dr.  Bushe  mentions  a  case  in  which  he  tound 
Uvo  partitions,  one  about  half  an  inch  from_  the 
anus,  and  the  other  three-quarters  of  an  inch  higher 
up.    {On  Bis.  of  ihe  Rectum,  p.  40.)] 

Sometimes  the  symptoms  are  owing  not  srniply 
to  an  interruption  of  the  cavity  of  the  intestine, 
but  even  of  its  parietes;  and  thus  the  colon  may 
be  separated  entirely  from  the  rectum.  {Andral. 
Prk'is,  d'Anat.  Pathol,  t.  ii.  p.  143.)    Such  erro- 
neous formations  may  be  suspected,  when  an  mlant, 
whose  anus  is  externally  open,  does  not  void  any 
excrement  for  two  or  three  days  after  its  birth,  and 
especially  when  urgent  symptoms  arise,  such  as 
swelling  of  the  belly,  vomiting,  &c.    We  are  now 
to  endeavour  to  ascertain,  whether  the  rectum  is 
impervious  above  the  anus,  by  attempting  to  inject 
glysters,  or  introducing  a  probe.    If  the  gut  be 
shut  up,  there  is  nothing  to  be  done  but  havnig 
recourse  to  the  method  described  above,  and  lorui- 
ing  a  communication  by  means  of  a  bistoury  guided 
on  the  linger,  or  else  with  a  pharyngotomus.  If  the 
obstacle  should  only  consist  of  a  transverse  mem- 
brane, the  operation  will  be  easy,  and  its  success 
highly  probable;  but  if  there  should  be  an  internal 
obstruction  of  the  intestinal  canal,  from  total  defi- 
ciency ef  some  part  of  its  pavietus,  the  case  is 
infinitely  more  serious. 

In  the  case  recorded  by  Mr.  AV.iyte,  tlie  mem- 
branous septum  was  felt  by  the  finger,  about  an 


„„  „  — o-  -   I'  was  pierced 

with  a  pointed  probe,  which  was  followed  by  a 
hydrocele  trocar,  and  afterwards  by  a  bougie  of 
larger  dimensions.     On  withdrawing  the  latter 
much  meconium,  mixed  with  fteces,  escaped,  and 
continued  to  be  frequently  discharged.  In  a  week, 
however,  the  opening  closed,  and  a  fresh  puncture 
was  made,  which  was  maintained  by  the  frequent 
introduction  of  bougies.     The  child  proceeded 
tolerably  well  until  the  end  of  another  week,  when 
the  passage  was  again  much  contracted,  and  the 
abdomen  proportionably  distended.  On  the  twentieth 
day  from  birth,  a  full-sized  trocar  was  used  for 
restoring  the  opening,  which,  however,  again  had  a 
tendency  to  close,  but  was  afterwards  dilated  by 
introducing,  twice  a  day,  bougies,  which  were  in- 
creased in  size,  until  a  rectum  bougie  of  middling 
size  could  be  passed.    Tlie  boy  now  rapidly  im- 
proved, and  every  hope  of  perfect  recovery  was 
entertained,  but  disease  of  the  os  coccygis  ensued; 
and  at  the  end  of  six  months,  the  little  patient 
died  hectic.    (See  Edin.  Med.  and  Surg.  Journ. 
vol.  .xvii.) 

When  the  anus  is  imperforate,  the  intestine 
sometimes  opens  into  the  vagina  in  the  female;  or 
into  the  bladder,  or  urethra,  in  the  male  ;  there 
being,  as  Andi-al  expresses  himself,  a  tendency  in 
the  terminal  orifices  of  the  digestive,  urinary,  and 
genital  organs  to  be  confounded  together,  and  to 
form  a  common  cavity  more  or  less  analogous  to 
•the  cloaca  of  birds.    {Precis  d'Anat.  Pathol  t.  ii. 
p.  144;  Dumas,  in  Recueil  Ptriodique  de  la  Soc. 
de   Med.  t.  iii.  No.  13  ;  Leveille,  Rapport  dcs 
iravaux  de  la  Soc.  Philom.  vol.  i.  p.  145;  Murray 
Diss.  Atresi  Ani  vesicalis,  Ups.  1794;  Act.  Nat. 
Cur.  vol.  viii.  Obs.  24;  vol.  ix.  Obs.  11;  Rcestel, 
in  Mursinna's  Journ.  fur  die  Chir.  br.  i.  p.  547  ; 
Obs.   Med.  Decad.  ii.  No.  2;  Velpcau,  iVowr. 
Elem.  t.  iii.  p.  977.)    The  first  case  is  the  least 
dangerous  of  such  malformations.    The  intestine 
may  terminate  at  two  places  at  the  same  time,  viz. 
at  the  usual  place,  so  as  to  form  a  proper  anus, 
more  or  less  perfect  ;  and  also  in  the  vagina.  If 
the  rectum  were  to  terminate  at  the  lower  and  pos- 
terior part  of  the  vulva,  of  which  M.  Bracliet 
has  lately  published  an  example,  the  making  of  a 
new  anus  in  the  proper  situation  would  be  unat- 
tended with  difficulty.  A  director  should  be  passed 
into  the  rectum  through  the  opening  already  existing, 
and  an  incision  made,  under  the  guidance  of  this 
instrument,  from  the  perineum  towards  the  coccyx 
in  the  natural  situation  of  the  anus,  through  all  the 
textures  covering  the  extremity  of  the  rectum.  A 
canula  is  then  to  be  fixed  in  the  bowel,  at  the  poste- 
rior part  of  the  wound,  by  which  means  the  front  of 
the  incision  would  have  an  opportunity  of  healing, 
and  the  freces  take  their  right  course.    This  opera- 
tion was  recommended  by  Vicq  d'Azyr.    M.  Vcl- 
peau  sees  no  occasion  for  the  suture  advised  by 
M,  Martin  for  the  union  of  the  anterior  part  of  the 
wound,  and  suggests  that  sometimes  it  may  be 
advantageous  not  to  divide  the  recto- vaginal  septum 
at  all,  but  to  pass  a  blunt  curved  instrument  from 
the  vaginal  fistula  to  the  lower  end  of  the  bowel, 
and  then  make  a  puncture  into  tl'e  tl'-'ough 
the  skin.    (See  Velpcau,  Nouv.  Elem.  de  Med. 

Opvr.  t.  iii.  p.  979.) 

When  the  two  openings  are  exceedingly  sma  l, 

and  the  f«ces  cannot  readily  pass  ^^'^'^'.^'^J^ 
aid  of  glysters,  the  opening  of  the  "j" 
enlarged  with  a  knife,  and  kept  dilated  ^Mth  a 
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camila.    The  communication  with  the  vagina  will 
then  gradually  close. 

For  the  most  part,  the  intestine  has  but  one 
opening  in  the  vagina.  In  this  circumstance,  the 
surgeon  should  make  an  incision  in  the  place  which 
the  anus  ought  to  occupj-.  The  natural  channel  of 
the  fa;ces  being  thus  opened,  less  excrement  will 
pass  out  of  the  vagina;  ajid  hy  the  introduction  of 
a  tube  into  the  new  anus,  the  communication  be- 
tween the  rectnm  and  vagina  will  be  obliterated 
and  a  perfect  cure  accomplished ;  an  instance  of 
which  is  recorded  by  M.  Le'pine.  (See  Diet,  de 
Mid.  etde  Cldr.Prat.  t.  iii.  p.  ]  21.)  The  opening 
between  the  intestine  and  vagina  is  sometimes  too 
small  for  the  due  evacuation  of  the  faces,  and  the 
infant  is  then  exposed  to  the  same  sort  of  dangerous 
symptoms  as  if  the  rectum  had  no  opening  at  all. 

In  male  infants,  the  rectum  sometimes  opens  into 
the  bladder;  and,  in  these  circumstances  there  is 
generally  no  anus.    The  case  is  easily  known,  by 
the  meconinm  being  blended  with  the  urine,  which 
acquires  a  thick  greenish  appearance,  and  is  voided 
almost  continually,  though  in  small  quantities. 
Only  the  most  fluid  part  of  the  meconium  is  thus 
discharged.    The  thicker  part,  not  getting  from 
the  rectum  into  the  bladder,  nor  from  the  bladder 
into  the  urethra,  greatly  distends  the  intestines  and 
irritates  the  bladder,  producing  in  the  end  fatal 
symptoms.    For  a  few  days,  however,  the  meco- 
nium may  be  diluted,  and  voided  with  the  urine. 
An  infant,  whose  meconium  came  away  through 
the  urethra,  seen  by  M.  Velpeau,  lived  nearly  a 
week.  {Nouv.  Elem.  de  Med.  Oper.  t.  iii.  p.  977.) 
In  all  such  cases  one  thing  is  certain,  viz.  that 
without  the  speedy  interference  of  art  to  form  an 
anus,  capable  of  serving  as  an  outlet  to  the  faces, 
with  which  the  urinary  organs  cannot  remain  ob- 
structed, the  infant  will  inevitably  die.    This  case 
must,  therefore,  be  treated  on  the  same  principles 
which  apply  to  the  foregoing  examples.  Though 
we  can  hardly  hope  to  prevent  altogether  the  in- 
conveniences resulting  from  the  rectum  opening 
into  the  bladder,  since  even  a  new  passage  will 
not  completely  hinder  the  faces  from  following  the 
other  course;  yet  we  shall  thus  afford  the  child 
the  only  chance  of  preservation  which  its  condition 
will  allow. 

Instances  are  also  upon  record,  where  the  rectum 
opened  into  the  urethra  {Brcsl.  SammL  1718,  p. 
7Q'2;  Ilisl.  de  I'Acad.  Roijale  des  Sciences,  1752, 
p.  113;  ITnchsteller,  in  Med.  Wochenhktil,  1780, 
No.  18;  1783,  No.  19;  Krctschmar,  in  Ilorn^s 
Archiv.  b.  i.  p.  350.) 

[These  cases  may  perhaps  be  distinguished  from 
each  other  by  the  fact  that,  when  the  opening  is 
urethral,  a  small  jet  of  meconium  will  generally 
precede  the  passage  of  the  urine,  whereas  when  it 
is  vesical,  the  meconium  and  urine  will  be  mixed. 
(Bushe,  On  Dis.  of  the  liectum,  p.  42.) 

iVIr.  Fergusson  operated  successfully  on  a  casein 
which  the  rectum  terminated  in  the  mombranous 
part  of  the  urethra.  The  child  lived  till  he  was 
six  years  old,  when  he  died  of  disease  of  the  Iuurs. 
Occasionally  when  his  bowels  were  loose,  a  few 
drops  of  faces  would  come  by  the  urethra,  and  he 
was  wont  also  to  discharge  part  of  his  urine  by  the 
artificial  opening  into  the  rectum.  In  the  opera- 
tion, the  rectum  wr.s  first  sought  for  in  its  natiu'al 
situation,  but  without  success.  Some  meconium 
being  then  observed  to  escape  by  the  urethra,  it 
was  thought  that  the  rectum  terminated  in  the 
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bladder,  and  an  incision  was  made,  as  it  was  be- 
lieved at  the  time,  in  the  neck  of  the  bladder, 
through  which  the  meconium  escaped.  On  exami- 
nation of  the  parts,  after  death,  however,  this  was 
found  not  to  have  been  the  case,  but  the  bowel 
terminated  in  the  membranous  portion  of  the  ure- 
thra by  an  aperture  about  the  size  of  a  lancet 
puncture.  (See  Ed.  Med.  and  Surg.  Jcurnal,  vol, 
xxxvi.  p.  363,  and  Op.  Sicrg.  ed.  3,  p.  740.] 

Cruveilhier  saw  an  infant  in  which  the  rectum 
opened  under  the  glans  penis,  through  a  canal 
formed  in  the  substance  of  the  raphe  of  the  scro- 
tum.   {Anat.  Pathol,  pi.  vi.  Ire  livr.) 

[Mr.  South  met  with  a  somewhat  similar  case. 
There  was  no  anal  orifice  in  the  usual  situation, 
but  in  front  of  the  scrotum,  and  in  the  track  of 
the  raphe,  there  was  a  small  opening,  just  large 
enough  to  admit  a  probe,  and  through  this,  when 
the  child  cried,  a  small  quantity  of  meconium 
passed.  There  was  a  slight  protrusion  in  the 
natural  position  of  the  anus  when  the  child  cried  ; 
Mr.  South  therefore  made  an  incision  at  this  part, 
and  succeeded  in  finding  the  rectum  at  the  depth 
of  an  inch  from  the  surface.  The  child  recovered 
from  the  operation,  and  lived  till  adult  age,  but 
the  uimatural  canal  under  the  penis  always  re- 
mained pervious,  and  small  quantities  of  stool 
occasionally  escaped  from  it.  (See  Sozitli's  Trans, 
of  Chelius,  vol.  ii.  p.  329.) 

There  are  no  satisfactory  data  to  enable  us  to 
estimate  the  proportion  of  mortality  in  cases  of  im- 
perforate anus,  but  it  is  unquestionably  very  great ; 
probably  of  the  whole  number  of  children  bom 
with  this  malformation  the  survivors  do  not  amount 
to  more  than  one  tenth.] 

In  cases  in  which  an  outlet  for  the  ffeoes  cannot 
be  procured  by  any  of  the  methods  pointed  out 
above,  Littre  proposed,  in  1 720,  to  make  an  opening 
in  the  sigmoid  flexure  of  the  colon,  above  the 
left  groin,  and  thus  form  an  artificial  anus.  In 
1788,  Dumas  tried  the  plan  on  an  infant,  which 
died  on  the  tenth  day.    In  1793,  it  was  practised 
with  complete  success,  by  M.  Duret,  of  Brest; 
and  M.  Pilore,  of  Rouen,  had  an  equally  fortunate' 
case.^  But  the  infant,  on  whom  Desault  operated 
in  1794,  lived  but  four  days  afterwards.    M.  Ou- 
vrard,  of  Angers,  and  M.  Roux,  of  Paris,  lost  also 
the  two  children  on  whom  they  made  the  experi- 
ment.    {Velpeau,  Nouv.  Elem.  de  Mtd.  Opcr. 
t.  iii.  p.  983.)    M.  Duret  cut  into  the  abdomen 
at  the  lower  part  of  the  left  iliac  region  :  and, 
having  opened  the  sigmoid  flexure  of  the  colon,  he 
fixed  it  near  the  wound.    The  child  was  saved  by 
the  formation  of  an  artificial  anus  ;  but  at  the  age 
of  twcntj'-five  months,  it  continued  to  be  troubled 
with  a  prolapsus  of  the  lining  of  the  bowel.  (See 
Recueil  Pcriodiqiie  de  hi  Snc.  de  Med.  t.  iv.  No.  1 9  • 
and  Sabu/ier,  Med.  Opcraiove,  t.  iii.  p.  83(),  ed  2  )' 
Calliseu  conceived,  that  the  descending  colon 
might  bo  most  easily  got  at  by  making  an  incision 
111  the  left  lumbar  region,  along  the  edge  of  the 
quadratus   lumborum  muscle,  and   oponlnir  that 
intestine  between  the  two  layers  of  peritoneum, 
which  fix  It  in  its  situation.    Thus  he  calculated 
that  all  necessity  for  cutting  into  the  cavity  of  the 
pcntoncum  itself  would  be  obviated.    (S,/'!f  Chir 
Uodienm',  t.  ii.  p.  688,  6fi9,  ed.  1800.)  The  opcr' 
ation  was  tried  in  one  case  by  M.  Roux,  but  in  two 
liotirs  the  infant  perished.     (See  Velpeau,  Nouv 
Elc.ni.  de  Med.  Opu:  f.  iii,  p,  !)84.) 

[Callisen's  proceeding  hnsbecninodified  by  Amus- 
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sat,  who  made  the  incision  in  the  transverse  instead 
of  the  vertical  direction.  For  a  further  description 
of  these  operations,  the  reader  is  referred  to  the 
article  on  Intestinal  Obstructions.  The  mortality 
which  has  attended  their  performance,  in  cases  oi 
imperforate  anus,  is  very  great.  It  is  stated  by 
•Amussat,  that  of  twenty-one  children  thus  operated 
upon,  only  four  ultimately  recovered.] 


Aktificial  Anus. 
Anus  Anormale,  Dupuytrcn;  Intestinal  Fistula, 
Teale  ;  Fcecal  Fistula.  —  Artificial  anus  signifies 
an  accidental  opening  in  the  parietes  of  the  abdo- 
men, to  which  opening  some  part  of  the  intestmal 
canal  tends,  and  through  which  a  variable  quan- 
tity, or  even  the  whole  of  the  intestinal  matter  or 
of  the  feeces,  is  involuntarily  discharged. 

[It  may  be  the  result  of  injury  to  some  part  of 
the  intestinal  canal,  from  penetrating  wounds,  mor- 
tification, or  other  causes  ;  or  it  may  be  produced 
intentionally  by  the  surgeon  for  the  purpose  of  sav 
inff  life,  in  cases  of  otherwise  irremediable  obstruc 
tion.  in  the  present  article,  the  first  class  of  cases 
only  will  be  treated  of ;  and  the  reader  is  referred 
to  the  article  on  Intestinal  Obstructions  for  a 
description  of  the  operation  to  form  an  artificial 
outlet  for  the  fasces.  Mr.  Teale  gives  the  name  of 
Intestinal  Fistula  to  those  cases  in  which  the  pre- 
ternatural opening  is  the  result  of  injury,  and  re 
stricts  the  term  Artificial  Anus  to  those  in  which 
it  is  really  produced  artificially  by  the  surgeon. 
Others  distinguish  by  the  name  of  fcecal  fistula 
those  cases  in  which  a  small  proportion  only  of  the 
contents  of  the  bowel  makes  its  escape  by  the  un- 
natural opening,  and  apply  the  term  artificial  a7i2ts 
to  those  in  which  the  whole,  or  nearly  the  whole, 
of  the  intestinal  matter  is  so  discharged.] 

Of  all  the  infirmities  which  assail  the  human 
race,  none  is  more  annoying  and  disgusting  than  an 
artificial  anus;  and,  as  a  modern  writer  exclaims, 
what  a  wretched  spectacle  does  a  person  exhibit,  from 
whom  the  bilious  alimentary  matter  and  excrement 
are  every  instant  involuntarily  discharged  !  In  vain 
is  the  aid  of  pouches,  reservoirs,  and  boxes,  for  the 
palliation  of  his  dreadful  affliction  ;  to  him  society 
is  lost ;  and  he  is  for  ever  doomed  to  live  a  solitary 
and  miserable  life.  Such,  at  all  events,  was  th 
sentence  pronounced  by  science,  until  the  genius  ol 
Dupiiytren  came  to  reform,  and  restore  to  the  world 
the  unfortunate  individuals,  who  seemed  to  be  lor 
ever  banished  from  it.  (Xeqons  Oralcs  cle  Cltmque 
Chir.  t.  iii.  p.  193.)  ,  ^  , 

Excepting  in  those  cases  wliere  the  preternatural 
opening  is  purposely  made  by  the  surgeon,  an  artifi- 
cial anus  is  always  preceded  by  an  injury  of  the  in- 
testinal canal,  either  bv  a  penetrating  wound,  or  by 
ulceration  of  the  bowel,  and  the  bursting  of  an  ab- 
scess externally  ;  or  by  an  accidental  wound  of  the 
gut  in  the  operation  for  hernia  ;  or,  lastly,  and 
most  commonly,  by  mortification  of  the  bowel,  th 
cff'ect  of  the  long  continuance  of  the  strangulation 
of  the  part. 

Foreign  bodies,  swallowed  by  mistake,  have 
sometimes  irritated  the  bowel,  and  caused  it  to  be 
come  adherent  to  the  peritoneum  lining  the  parietes 
of  the  abdomen  ;  then  ulcerative  inflammation  en- 
sued, followed  by  ftccal  abscess,  and  a  fistulous 
opening,  or  true  artificial  anus.  In  a  few  uncom- 
mon instances  worms,  of  the  lumbrici  kind,  have 
caused  the  samo  consequences. 

All  these  cases  are  further  divisible  into  such  as 


are  attended  with  a  destruction  of  a  portion  of  the 
intestinal  tube  ;  and  into  those  which  are  not  ac- 
companied with  any  such  loss  of  substance. 

When  once  an  artificial  anus  has  been  formed, 
it  is  a  solution  of  continuity  produced  in  the  bowel 
and  parietes  of  the  abdomen,  which  are  completely 
adherent  to  one  another.  The  opening,  in  what- 
ever way  occasioned,  is  most  commonly  roundish, 
but  sometimes  of  an  irregular  shape.  Its  diameter 
varies  from  a  few  lines  to  an  inch  or  more.  In 
the  majority  of  persons,  its  edges  are  thick,  de- 
pressed, adherent  to  the  subjacent  parts,  inclined 
towards  the  abdominal  cavitj',  and  immediately 
continuous  with  the  mucous  membrane  of  the 
bowel.  A  reddish  circle  denotes  the  place  of  their 
junction.  The  neighbouring  integuments  have 
radiating  furrows  in  them,  en  cul  de  poide,  ana- 
logous to  what  is  observed  near  cicatrices  in  gene- 
ral ;  and  notwithstanding  the  most  minute  attention 
to  cleanliness,  the  matter  evacuated  irritates  the 
skin,  bringing  on  an  erysipelatous  redness,  or  ex- 
coriations of  variable  depth.  {Dupuytren,  Clin. 
Chir.  t.  ii.  p.  196.) 

Whatever  may  be  the  kind  of  injury  which  the 
bowel  has  sustained,  one  thing  here  invariably 
happens,  viz.  the  adhesion  of  the  two  divided  por- 
tions of  the  intestine  to  the  edge  of  the  opening  in 
the  parietes  of  the  abdomen.  This  occurrence,  . 
which  has  the  most  salutary  effect  in  preventing 
extravasation  of  the  contents  of  the  bowel  into  the 
cavity  of  the  abdomen,  is  produced  by  the  inflam- 
mation which  precedes  gangrene  and  follows 
wounds.    (See  CEuvres  C/iir.  de  Desault,  t.  ii. 

352—354.)  In  hernia,  the  adhesions  precede 
the  destruction  of  the  parts  ;  in  wounds,  they 
follow  the  division  of  the  bowel  ;  and  hence,  m 
these  last  cases,  the  solution  of  continuity  fre- 
quently brings  on  a  fatal  effusion.  The  adhesions 
never  ascend  far  along  the  extremities  of  the  bowel; 
which,  being  only  contiguous,  and  covered  by  a 
smooth  membrane,  as  in  other  parts  of  them,  leave 
between  them  a  sort  of  cul-de-sac,  the  entrance  of 
which  is  towards  the  belly,  while  the  apex  is 
directed  towards  the  skin.  It  is  into  this  cul-de-sao 
that,  in  certain  individuals,  the  abdominal  viscera 
protrude,  so  as  to  occasion  herniffi  ;  which  push  the 
artificial  anus  outwai'ds,  compress,  displace,  and 
otherwise  complicate  it.  (See  Dupuytren,  Climque 

Chir.  t.  ii.  p.  198.)  ,      .  •  . 

When,  in  strangulated  hernia,  the  case  is  not 
relieved  by  the  usual  means,  or  when  the  neces- 
sary operation  has  not  been  practised  in  time,  the 
protruded  bowel  sloughs  ;  the  adjoining  part  of  it 
adheres  to  the  neck  of  the  hernial  sac  ;  and  the 
gangrenous  mischief  spreads  from  within  out- 
wards.  If  the  patient  live  long  enough,  and  an 
incision  in  the  tumor  be  not  now  practised,  one 
or  more  openings  soon  form  in  the  integuments, 
and  through  tliese  apertures  the  freces  are  dis- 
charged until  the  separation  of  tlie  sloughs  gives 
a  freer  vent  to  the  excrement.  But  when  an  in- 
cision is  made,  the  ft.ces  are  more  >;cad.ly  d.  - 
charged  ;  and,  as  Mr.  Travers  >as  related  his 
sometimes  the  best  mode  of  relief^  I'AZ 
dinary  situation  of  hernia,  the  portions  of  intestine, 
embraced  by  the  stricture,  occupy  a  pos.  ion  nearly 
nanUlel  Their  contiguous  sides  mutually  ad- 
loro  in  the  remainder  of  their  circumference 
thoy 'adhere  to  the  peritoneum  J 
the  stricture.  The  existing  adhesion 
tigiious  sides,  strengthened  by  the  adhesion  of 


the  parts  in  contact,  ensures  a  partial  continuity 
upon  the  separation  of  the  sphacelated  part.  The 
line  of  separation  is  the  line  of  stricture.    It  com- 
mences on  that  side  of  the  gut  which  is  in  direct 
contact  with  the  stricture.    As  the  separation  ad- 
vances, the  opposite  adhering  sides  may  perhaps 
recede  somewhat,  and  a  little  enlarge  the  angle  of 
union.    But,  it  is  ever  afterwards  an  angle  ;  and 
where  the  peritoneum  is  deficient,  the  canal  is 
simply  covered  in  by  granulations  from  the  cellular 
membrane  of  the  parietes,  coalescing  with  those 
of  the  external  or  cellular  surface  of  the  perito- 
neum."   ( On  the  Process  of  Nature  in  repairing 
Injuries  of  the  Intestines,  p.  360.)    It  must  be 
confessed,  that  few  surgeons  have  entertained  suffi- 
ciently accurate  ideas  of  the  changes  which  happen 
around  the  wounded  or  mortified  portion  of  intes- 
tine, when  an  artificial  anus  is  produced  ;  and 
though  Desault's  account  was  excellent,  so  far  as 
it  went,  it  was  not  until  the  year  1809,  when 
Scarpa  published  his  valuable  work  on  Hernia, 
that  the  whole  process  of  nature  on  such  occa- 
sions was  completely  elucidated.    The  hernial 
sac  (says  he)  does  not  always  partake  of  gangrene 
with  the  viscera  contained  in  a  hernia  ;  and  even 
when  it  does  slough,  since  the  separation  of  the 
dead  parts  happens  on  the  outside  of  the  abdo- 
minal ring,  there  almost  always  remains  in  this 
situation  a  portion  of  the  neck  of  the  hernial  sac 
perfectly  sound.    It  may  be  said,  therefore,  that, 
in  all  cases,  immediately  after  the  detachment  of 
the  mortified  intestine,  whether  it  happen  within, 
or  on  the  outside  of  the  ring,  the  two  orifices  of 
the  gut  are  enveloped  in  the  neck  of  the  hernial 
sac,  which  soon  becoming  adherent  to  them  by 
the  effect  of  inflammation,  serves  for  a  certain 
time  to  direct  the  fteces  towards  the  external 
wound,  and  to  prevent  their  effusion  into  the  ab- 
domen.   In  proportion  as  the  outer  wound  di- 
minishes, the  external  portion  of  the  neck  of  the 
hernial  sac  also  contracts  ;  but  that  part,  which 
embraces  tlie  orifices  of  the  intestine,  gradually 
becomes  larger,  and  at  length  forms  a  kind  of  7nem- 
branous,  funnel-shaped,  intermediate  cavity,  which 
mikes  the  eommunication  hetiueen  the  two  parts  of 
the  boivel.    However,  according  to  Scarpa's  inves- 
tigations, this  adhesion  of  the  neck  of  the  hernial 
sac  round  the  two  orifices  of  the  gut,  does  not 
hinder  the  latter  from  gradually  quitting  the  ring, 
and  becoming  more  and  more  deeply  placed  in 
the  cavity  of  the  abdomen.  The  base  of  the  above- 
described  funnel-shaped  membranous  cavity  corre- 
sponds to  the  bowel,  and  its  apex  tends  towards 
the  wound,  or  fistula. 

But,  in  relation  to  this  part  of  the  subject,  there 
are  some  other  circumstances  which  every  surgeon 
should  well  understand.  I  allude  to  tlie  exact 
position  of  the  two  portions  of  the  bowel,  with 
respect  to  each  other,  the  direction  of  their  orifices, 
the  angle  or  ridge  between  them,  and  the  differ- 
ence in  their  diameters.  The  first  of  these  circum- 
stances, viz,  the  position  of  the  two  parts  of  tlie 
bowel,  was  correctly  described  by  Saviard,  Moraud, 
and  Desault;  and,  as  we  have  seen,  is  pointed  out 
by  Mr.  Travers,  who  represents  them  as  occupying 
a  position  nearly  parallel,  and  cites  an  interesting 
observation  recorded  by  I'ipelet.  The  patient  was 
a  woman  fifty-six  years  old  ;  the  loop  of  spoiled 
gut  was  from  five  to  six  inciics  long  :  the  contents 
of  the  bowel  were  discharged  through  tlie  wound 
for  a  considerable  time,  and  an  artificial  anus  was 
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established.   Some  accidental  obstruction  occurred  ; 
a  purgative  was  given,  which  operated  in  the 
natm'al  way,  and  in  fifteen  days  the  wound  was 
healed.    She  lived  in  perfect  health  to  the  age  of 
eighty-two,  when  she  died  of  a  disease  not  con- 
nected with  this  malady.    Pipelet  examined  the 
body,  and  has  given  a  figure  representing  the 
union.    The  line  of  the  intestine  formed  an  acute 
angle,  where  it  adhered  to  the  peritoneum,  opposite 
to  the  crural  arch.  The  cylinder  is  evidently  much 
contracted.    Pipelet  particularly  dwells  upon  the 
angular  position,  and  constriction  of  the  tube  at 
the  point  of  union.    The  lower  continuation  of  the 
intestinal  tube  was  also  remarked  to  be  more  con- 
tracted than  the  upper  portion  ;  a  circumstance 
correctly  referred,  by  Mr.  Travers,  to  the  undilated 
state  of  the  bowels,  situated  between  the  artificial 
and  the  natural  anus.    (See  Mem.  de  I' Acad,  de 
CItir.  t.  iv.  p.  1 64  ;  and  Travers,  On  Injtiries  of  tlu: 
Intestines,  p.  364.)    The  two  ends  of  the  bowel, 
as  Scarpa  has  observed,  are  found  lying  in  a  more 
or  less  parallel  manner  by  the  side  of  each  other  ; 
the  upper  with  its  orifice  open,  and  directed  to- 
wards the  external  wound  by  the  fasces,  which 
issue  from  it  ;  while  the  lower,  which  gives  passage 
to  nothing,  becomes  less  capacious,  and  is  re- 
tracted further  into  the  abdomen  ;  or,  as  Dupuy- 
tren  observes,  the  two  terminating  portions  of 
bowel  pass  into  the  abdomen,  sometimes  crossing, 
sometimes  coiling  over   one  another ;   in  other 
instances,  running  parallel  ;  but  most  frequently 
diverging   at  a  more  or  less  acute  angle.  (See 
Dupuytren,  Ciinique  CIdr.  t.  ii.  p.  202.)  According 
to  Scarpa,  the  breach  in  the  intestinal  canal  is 
never  repaired  by  the  orifices  of  the  upper  and 
lower  portions  of  the  bowels  reimiting,  coalescing, 
and  running  as  it  were  into  each  other.  Indeed, 
they  meet  at  a  very  acute  angle  ;  the  axis  of  one 
does  not  correspond  to  that  of  the  other  ;  and  their 
orifices  never  lie  exactly  opposite  each  other.  It 
is,  in  short,  by  means  of  the  funnel-shaped  cavity 
formed  by  the  remains  of  the  hernial  sac,  that  the 
two  parts  of  the  bowel  communicate  ;  and  the 
fteces,  in  order  to  get  from  the  upper  into  the  lower 
continuation  of  the  intestine,  must  first  pass  in  a 
semicircular  track   through  that  funnel-shaped 
cavity,  there  being  between  the  orifices  of  the 
bowel,  a  considerable  projection,  or  jutting  anr/le 
forming  a  material  additional  obstacle  to  the  direct 
passage  of  the  fcBces  from  tlie  upper  i?ito  the  lower 
portion  of  the  intestinal  tube,    {iicarpa  suW  Ernie 
Memoria,  Nat.  Chirurgischc,  Milano,  1809.) 

This  promontorio,  as  it  was  called  by  Scarpa  or 
(?peron,  as  it  is  named  by  the  French,  was  men- 
tioned both  by  Saviard  and  Morand.  It  consists 
in  fact,  of  the  part  of  the  bowel  which  has  beeii 
spared  by  gangrene,  or  a  wound,  in  the  direction 
towards  the  mesentery;  and  it  advances  more  or 
less  towards  the  skin,  in  proportion  as  the  bowel 
has  experienced  a  greater  or  lesser  loss  of  sub- 
stance, or  a  greater  or  lesser  change  of  direction. 
When  the  bowel  has  only  been  wounded,  or  the 
seat  of  a  small  slough,  and  it  pursues  its  natural 
course,  the  projection  is  trivial  and  concealed  •  but 
very  large,  reaching  the  level  of  the  skin,  when 
the  wiiolu  circuml'dieiice  of  the  bowel  has  been 
destroyed  ;  and,  in  consequence  of  tiic  loss  of  sub- 
stance, its  two  ends  meet  at  an  acute  angle,  or  run 
parallel  to  one  another.  In  the  first  case,  there  is 
between  the  two  orifices  of  tlie  bowel  a  cylindrical 
channel,  more  or  less  deep,  which  may  still  con- 
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vey  matters  from  tlie  upper  to  the  lower  end. 
This  case  is  most  easy  of  cure.  In  the  other,  no 
trace  of  such  a  cliannel  is  discoverable  ;  and  the 
jutting  angle,  the  e'peron,  between  the  two  orifices 
of  the  intestine,  forms  a  barrier  which  the  intestinal 
matter  cannot  pass.  Thus  the  difficulties  are 
greater,  and  the  resources  of  surgery  less  certain. 
(See  Dupuytren,  Clin.  Chir.  t-  ii.  p.  203.)  What- 
ever may  have  been  the  original  state  of  this 
projecting  angle,  after  a  certain  time  it  does  not 
divide  the  bottom  of  the  funnel-shaped  tube,  where 
the  orifices  of  the  intestine  are,  into  two  equal 
parts  ;  because  it  is  propelled  towards  the  lower 
portion  of  the  bowel,  by  the  pressure  of  the  mat- 
ters passing  through  the  orifice  of  the  upper  end. 
By  degrees  the  orifice  of  the  lower  end  becomes 
covered  by  it  as  by  a  valve,  and  is  detected  with 
difficulty. 

Towards  the  interior  of  the  bowel,  Dupuytren 
found  that  the  eperon  had  constantlj"-  the  shape  of 
a  crescent,  while  towards  the  cavity  of  the  abdo- 
men the  two  equal  halves  of  it  diverged  from  one 
another  to  receive  the  mesentery  in  the  interspace. 
The  e'peron,  therefore,  is  composed  of  a  single 
wall  only  at  its  sharp  edge,  and  everywhere  else 
it  consists  of  two  parietes,  leaving  between  them  a 
triangular  interval,  which  becomes  greater  as  the 
two  portions  of  the  bowel  recede  from  one  another 
in  their  course  into  the  abdomen.  From  this 
latter  disposition,  says  Dupuytren,  a  fact  of  the 
highest  importance  arises  ;  viz.  that  the  cavities  of 
the  two  ends  of  the  intestine  are  separated  from 
one  another  by  a  double  septum,  the  smfaces  of 
which,  on  the  side  towards  the  bell}',  are  smooth, 
and  free  from  all  adhesion  together.  To  get, 
therefore,  from  one  of  these  cavities  into  the  other, 
through  their  parietes,  the  cavity  of  the  peritoneum 
must  of  necessity  be  pervaded  :  hence  the  diffi-' 
culty  and  danger  in  trying  to  form  a  communica- 
tion between  the  two  ends  of  the  bowel  by  attacking 
the  septum  between  them.  (See  Dupuytren,  Cli- 
nique  Chir.  t.  ii.  p.  204.) 

Another  interesting  circumstance,  explained  by 
Dupuytren,  is,  that  the  jutting  angle,  and  double 
septum,  the  continuation  of  it,  are  not  invariably 
so  fixed  as  to  be  totally  incapable  of  advancing  or 
receding;  but,  being  connected  with  the  mesentery, 
they  are,  in  a  certain  degree,  obliged  to  follow  the 
movements  communicated  by  it  to  them.  Some- 
times, when  hernia  is  combined  with  adhesions, 
the  mesentery,  which  becomes  elongated,  and  forms 
a  cord  between  the  spine  and  the  displaced  bowel, 
keeps  the  trunk  immutably  bent  forwards.  In 
cases  of  artificial  anus,  the  end  of  this  cord,  cor- 
responding to  the  intestine,  is  attached  to  the 
bottom  of  its  angle  on  the  side  towards  the  belly, 
precisely  at  the  base  of  the  e'peron  interposed  be- 
tween the  two  orifices.    Hence  the  e'peron,  and 
the  bowel  terminating  at  it,  must  be  continually 
drawn  towards  the  cavity  of  the  abdomen  by  the 
mesentery  :  and  tlius  wc  may  discern  how  the 
motion  iind  posture  of  the  trunk  backward  should 
have  a  favourable  influence  in  promoting  a  spon- 
taneous cure.     Sometimes,  however,  the  tension 
of  the  mesenteric  cord  ruptures  the  adhesions  of 
the  ends  of  tlie  bowel  to  the  parietes  of  the  abdo- 
men, and  causes  a  fatal  cITusion  of  intestinal  matter 
within  the  peritoneum.    Long  after  the  sponta- 
neous cure  of  an  artificial  anus,  the  eftect  of  this 
action  of  the  mesentery  may  be  to  separate  the 
bowel  completely  from  the  parietes  of  the  abdomen, 
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and  restore  it  to  its  free  and  floating  condition 
again.  Dupuytren  ascertained  this  fact  by  post 
mortem  examinations  ;  a  fact,  which  he  would  have 
had  difficulty  in  crediting,  if  he  had  not  been  per- 
fectly certain  of  the  identity  of  the  individuals,  and 
had  not  detected  in  each  of  them  a  fibrous  cord 
extending  from  the  point  of  the  parietes  of  the  ab- 
domen, corresponding  to  the  fonner  artificial  anus, 
to  the  bowel.    (See  Clinique  Chir.  t.  ii.  p.  206.) 

It  is  then  in  the  deeper  part  of  the  funnel- 
shaped  tube,  which,  as  we  have  seen,  lies  between 
the  opening  in  the  skin  and  the  bottom  of  the 
artificial  anus,  that  the  most  remarkable  and  im- 
portant dispositions  of  an  artificial  anus  are  placed. 
Here  are  situated  the  orifices  of  the  two  ends  of  the 
intestinal  canal,  and  the  septum  between  them. 
Of  these  two  orifices,  one  belongs  to  the  upper  part 
of  the  bowel  ;  and,  being  always  pervaded  by 
alimentary  matter,  or  faeces,  is  the  freer  and  larger ; 
the  other  is  continuous  with  the  lower  portion  of 
the  bowel  ;  and  since  it  transmits  no  alimentary  nor 
fsecal  matter,  or  only  trivial  quantities,  it  is  usually 
narrow,  contracted,  and  not  readily  detected. 

[The  intermediate  funnel-shapedcavity,  described 
by  Scarpa,  being  formed  by  the  remains  of  the 
hernial  sac,  is  of  course  only  met  with  in  those 
cases  of  artificial  anus  which  result  from  strangu- 
lated hernia.  When  the  affection  is  produced  in 
any  other  way,  there  is  no  cavity  of  this  kind,  and 
consequently,  the  two  orifices'  of  the  bowel  and  the 
projecting  septum  are  then  much  nearer  the  surface, 
and  the  contents  pass  more  directly  from  the  upper 
orifice  at  once  out  at  the  wound.  The  presence 
of  the  intermediate  cavity  is,  in  many  instances, 
of  great  utility  in  promoting  a  spontaneous  cure  ; 
for  if  the  intestinal  matters,  after  they  have  passed 
from  the  upper  portion  of  the  bowel  into  this 
cavit)',  can  re-enter  its  lower  portion  more  readily 
than  they  can  escape  by  the  fistulous  opening  on 
the  surface,  the  latter  may  gradually  contract 
and  close,  and  a  natural  cure  be  effected.  In  such 
a  case  the  lost  portion  of  intestine  is  in  fact  replaced 
by  the  remains  of  the  hernial  sac.  It  may  be  stated, 
therefore,  that,  cmteris  paribus,  there  is  a  greater 
probability  of  the  intestinal  matters  resuming  their 
natural  course  without  surgical  interference,  in 
artificial  anus  from  hernia,  than  in  artificial  anus 
from  other  causes.] 

Desault,  after  noticing  the  efliciency  of  the  ad- 
hesions, between  the  injured  part  of  the  bowel  and 
the  edge  of  the  opening  in  the  parietes  of  the  ab- 
domen, in  preventing  extravasation,  remarks,  that 
if  such  adhesions  were  entire,  the  abdominal 
parietes  would  form  a  substitute  for  the  portion 
of  the  canal  which  has  been  destroyed,  and  tlie 
contents  of  the  bowel  would  continue  to  pass,  as 
usual,  towards  the  anus,  were  it  not  that  the  por- 
tions of  the  intestine  separated  and  adherent  to  the 
neiglibouring  parts,  form  such  an  acute  angle  as 
obstructs  the  passage  of  the  intestinal  matter.  1  he 
more  acute  this  angle  is,  the  greater  is  the  obstruc- 
tion ;  when  the  two  parts  of  the  bowel  lie  nearly 
parallel,  the  entrance  into  the  lower  portion  of  the 
canal  is  completely  prevented  ;  but  if  they  meet 
at  a  ri^ht  angle,  then  more  or  less  of  the  contents 
of  the°upper  portion  may  be  transmitted  mto  the 
lower.  The  first  disposition  chiefly  happens  when 
a  considerable  part  of  the  intestinal  canal  has  been 
destroyed,  or  « hen  the  tube  has  been  completely 
divided  ;  while  the  second  is  principally  rcmaiKea 
ill  cases  where  the  injury   has   been  less  cx- 
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tensive.  And  it  is  plain  that  the  possibility  of  a 
cuce  depends  materially  on  the  kind  of  angle  at 
which  the  two  portions  of  bowel  meet,  .ind  that  the 
projection  of  the  internal  frtenum,  or  jutting  mem- 
branous ridge  between  the  two  oriticeSj  is  alwaj'^s 
a  greater  or  lesser  obstacle  to  the  cure. 

With  respect  to  the  diminution  which  occurs  in 
the  diameter  of  the  part  of  the  intestinal  canal,  be- 
tween the  artificial  opening  and  the  natural  anus, 
Desault  admits  the  correctness  of  the  observation, 
but  entirely  dissents  from  such  authors  as  have 
spoken  of  the  change  as  sometimes  proceeding  so 
far  that  an  obliteration  of  that  portion  of  the  in 
testinal  tube  is  the  consequence.     The  mucus 
secreted  within  it  suffices  for  preventing  this  ob- 
literation ;  a  secretion  which,  in  these  cases,  is 
copious,  and  is  partly  voided  from  the  rectum  in 
the  form  of  white  flakes.    And,  if  any  further 
proof  were  needed  that  the  bowels  between  the 
artificial  and  natural  anus  remain  pervious,  it  is 
furnished  by  the  fact,  that,  in  cases  of  artificial 
anus,  the  lower  continuation  of  the  tube  frequently 
becomes  inverted,  and  protrudes.    On  the  other 
hand,  the  kind  of  obliteration  above  spoken  of  has 
never  been  demonstrated  by  dissection:  it  was 
not  observed  by  Lecat,  in  the  examination  of  the 
body  of  a  person,  who  died  twelve  years  after  the 
entire  cessation  of  the  passage  of  fteces  per  anum; 
nor  was  it  found  to  exist  by  Desault,  when  he 
opened  a  patient  who  died  of  marasmus  in  the 
Hotel  Dieu,  in  consequence  of  an  artificial  anus, 
which  communicated  with  the  ileum,  and  had  lasted 
two  years.  {(Euvr.  de  Desault,  t.  ii.  p.  354—356. 
_  It  is  true,  then,  that  the  lower  portion  of  the 
intestinal  canal  undergoes  a  kind  of  atrophy,  but, 
perhaps,  is  never  obliterated  or  rendered  quite 
impervious.    Such  atrophy,  according  to  Dupuy- 
tren,  extends  to  the  corresponding  part  of  the 
mesentery  jind  mesenteric  glands  ;  and  after  some 
years,  such  is  the  difference  between  the  upper 
and  lower  parts  of  the  intestinal  tube,  that  while 
the  former  seems  to  be  that  of  an  adult,  the  other 
looks  as  if  it   belonged  to  a  new-born  infant 
{Clinique  Chir.  t.  ii.  p.  210.) 

I  believe  the  only  case,  forming  an  exception  to 
the  assertion  of  Desault,  that  the  lower  portion  of 
the  intestinal  canal  is  never  obliterated,  is  that  met 
with  by  M.  B^gin,  in  the  Val  de  Grace.  It  was 
that  of  a  man,  eighty  years  of  age,  who,  for  forty 
ye-w  before  he  died,  had  been  afflicted  with 
artificial  anus,  communicating  with  the  transver.se 
nrch  of  the  colon.  The  intestine  below  the  arti- 
ficial anus  was  transformed  into  a  solid  cord,  not 
larger  than  a  quill,  until  it  approached  the  anus, 
when  Us  diameter  increased,  and  its  solidity  less- 
ened. Here  it  contained  also  a  whiti.oh  mucus  ; 
and  in  other  parts  was  only  capable  of  admitting 
a  small  probe,  except  for  the  space  of  six  or  eiglu 
inches  towards  the  artificial  anus,  where  its  cavity 
was  totally  obliterated.  (See  Bid.  de  Med.  cl  de 
Citir.  Pratifjiics,  t.  iii.  p.  133.) 

However  proper  the  formation  of  an  artificial 
anus  may  be  in  many  cases  in  which  the  patient's 
life  depends  upon  the  event,  it  must  be  confessed 
that  the  consequence  is  a  most  afflicting  and  dis- 
gusting infirmitj'.  This  truth  cannot  be  denied, 
though  the  freces  which  are  discharged,  from  not 
having  been  so  long  retained  in  the  bowels,  may 
not  be  so  fetid  as  those  which  are  evacuated  in 
the  ordinary  way.  As  the  opening  which  gives 
vent  to  the  excrement,  is  not  endowed  with  the  same 
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organisation  as  the  lower  end  of  the  rectum,  and 
as,  m  particular,  it  is  not  furnished  with  any 
sphincter  capable  of  contracting  and  relaxing  it- 
self, as  occasion  requires,  the  faces  are  continually 
escaping  without  any  knowledge  of  the  circum- 
stance on  the  part  of  the  patient.  Hence  the  un- 
cleanly state  of  the  parts  around  the  external 
opening,  and  their  frequently  excoriated  fungous 
state.  Some  persons  in  this  state,  among  the  number 
of  those  whose  histories  are  on  record,  made  use 
of  a  metal  box,  in  which  their  excrement  was  re- 
ceived. Schenckius  relates  the  case  of  an  officer 
who  was  wounded  in  the  belly,  and  who  allowed 
his  faeces  to  escape  into  a  vessel  made  for  the 
purpose.  Dionis  mentions  a  similar  case.  Mos- 
cati  also  communicated  to  the  Academy  of 
Surgery  the  history  of  a  wounded  man,  in  whom 
an  artificial  anus  took  place  in  consequence  of  a 
wound  in  the  abdomen  below  the  right  hypochon- 
drium.  His  excitement  used  to  be  received  in  a 
tm  box,  fastened  to  him  with  a  belt.  The  wound 
received  a  leaden  canula,  to  which  the  tin  box 
was  accommodated. 

Uncleanliness  is  not  the  only  inconvenience  of 
an  artificial  anus.  Persons  have  been  known  to  be 
quite  debilitated  by  the  affliction,  and  even  ulti- 
mately to  die  m  consequence  of  it.  This  is  liable 
to  happen,  whenever  the  intestinal  canal  is  opened 
very  high  up,  so  that  the  aliment  escapes  before 
chyhfication  is  completed,  and  the  nutritious  part 
of  the  food  has  been  taken  up  by  the  lacteals.  In 
this  circumstance  the  patient  becomes  emaciated 
and  sometimes  perishes,  as  Desault  had  an  oppor- 
tunity of  observing  ;  and  examples  of  which  are 
also  on  record  by  Hoin  and  Le  Blanc.  In  cases 
of  this  description,  the  matter  voided  has  little 
fetor,  and  is/requently  sourish.  lu  all  instances, 
he  matter  is  evacuated  involuntarily,  because 
there  is  nothing  like  a  sphincter.     But  v.hen  the 

lutions  of  the  ileum,  or,  what  is  more  frequent 
with  the  large  intestines,  the  danger  is  less  ser  us 
and  patients  in  this  state  are  often  noticed  perform: 
ing  all  their  functions  very  well  ;  and,  with  the 
e.^ceptlon  of  colic,  to  which  they  are  subject,  en! 
joymg  as  good  health  as  they  did  previously  to 
their  having  the  present  disease.  In  such  ex 
amples,  the  matter  voided  is  more  fetid  its  dis 
charge  does  not  follow  so  quickly  its  introduction 
:nto  the  stomach,  and  it  is  retained  for  n  longer 
time.  ° 

On  this  part  of  the  subject,  the  investigations 
ot  Dupuytren  led  to  some  interesting  information 
winch  was,  that  the  upper  or  stomachic  portion  of 
the  intestinal  canal  not  only  preserves  its  calibre 
motion,  and  natural  appearance,  but,  in  conse-' 
quence  of  havmg  an  increased  duty  'to  perform 
It  acquires  an  increase  of  canacitv    ..n,l  r''"™' 
the  seat  of  a  more  energeti^  ^i'l^i^ 
ofmore  ac  ive  secretion  and  absorpt  on  This 
excess  of  life  says  he,  is  propagated  even  to  the 
mesentery  and  its  glands.  »-icn  to  the 

Incases  of  artificial  anus,  the  regular  convolu 
t.on  of  the  bowels,  so  favourable  fo?  re  advi 
of  the.r  contents,  are  immediately  affect  t  at  some 
ponit  or  another.  A  noose  of  intestine  is  donlu'  d 
and  drawn  towards  the  breach  in  the  .  a    S  Jf 
he  abdomen  ;  it  assumes  the  form  of  i  trianVe 
the  base  of  which  is  the  mesentery,  whi?e  o  e  sfe 
.s  the  stomachic  portion,  the  other  the  ;  la  co mi^ 
nuation  of  the  intestine.    In  every  simple  h  rni 
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we  see  tlie  difficulty  occasioned  to  the  free  course 
of  the  intestinal  matter,  by  the  deviation  of  the 
bowel  from  its  regular  and  uniform  curve,  and  its 
assuming  an  angular  direction.  Besides,  as  Du- 
puytren  has  admirably  explained,  the  bowel  being, 
in  cases  of  artificial  anus,  fixed  by  adhesions  to  the 
parietes  of  the  abdomen,  this  state  not  only  resists 
the  motions  of  the  digestive  tube,  but  it  makes  the 
adherent  portion  of  the  bowel  a  fixed  point,  towards 
which  all  the  efforts  of  the  intestinal  canal  are 
concentrated,  and  towards  which  its  contents  are 
incessantly  directed  :  whence  a  true  acceleration 
of  them  from  the  stomach  to  the  artificial  anus.  A 
still  more  serious  inconvenience  is  the  shortening 
of  the  track  which  they  have  to  pass.  Their  lodg- 
ment in  the  intestinal  canal  being  abridged,  their 
digestion  remains  incomplete,  and  the  absorption 
of  their  nutritive  principles  is  performed  with  less 
precision.  Then  nutrition  is  impaired,  and  the  ex 
haustion  threatens  to  render  the  continuance  o 
all  the  organic  functions  impossible.  (See  Dupuy- 
tren,  CUnique  Cldr.  t.  ii.  p.  213.) 

Many  patients,  afflicted  with  an  artificial  anus, 
void  no  faeces  at  all  from  the  rectum  ;  but,  occa- 
sionally, a  thick  whitish  substance,  which  is  the 
mucous  secretion  of  the  portion  of  the  large  intes- 
tines nearest  to  the  anus.  Under  certain  circum 
stances,  the  quantity  of  this  mucous  discharge  is 
more  copious.    {DesauU,  vol.  cit.  p.  359.) 

Another  disagreeable  occurrence,  to  which  persons 
with  an  artificial  anus  are  exposed,  is  a  prolapsus 
of  the  bowel,  similar  to  what  sometimes  happens 
through   the   anus   with  respect  to  the  rectum. 
The  d°escent  of  the  bowel  is  sometimes  simple,  only 
afi'ecting  a  portion  of  the  intestinal  canal  just  above, 
or  below,  the  opening.    On  other  occasions,  the 
complaint  is  double,  the  bowel  both  above  and 
below  the  opening  being  prolapsed.     This  descent 
of  the  intestine  forms  a  tumor,  the  dimensions  of 
which  vary  considerably  in  diff'erent  subjects.  In- 
stances have  been  known  of  its   attaining  the 
length  of  sixteen  or  eighteen  inches,  or  even  two 
feet.    {Dupiiyiren,  Clirdque  Cldr.  t.  ii.  p.  200.) 
The  surface  of  the  prolapsus  is  reddish,  like  that 
of  the  inside  of  the  intestine,  though  discoloured  by 
the  irritation  of  exposure  to  the  air.    When  it  has 
been  of  long  continuance,  the  mucous  membrane 
becomes  dense  and  solid,  covered  with  a  thin  dry 
cuticle,  and  assumes  the  characters  of  cutaneous 
texture.    (See  Dupuytren,  vol.  cit.)    When  the 
protrusion  is  caused  by  the  upper  part  of  the 
intestinal  canal,  the  fasces  are  voided  at  the  ex 
tremity  of  the  tumor  ;  and  when  the  swelhng 
consists  of  the  lower  portion  of  the  bowel,  the  ex 
crement  is  evacuated  at  the  base  of  the  prolapsed 
part.    By  observing  this  evacuation,  when  the 
tumor  is  double,  it  is  easy  to  know  to  which  end 
of  the  intestinal  canal  each  protruded  portion  be- 
longs.   This  consequence  of  an  artificial  anus  is 
very  serious,  because  it  greatly  increases  the  in- 
convenience which  the  patient  suffers.  Sometimes 
the  tumor  is  exquisitely  sensitive  ;  and,  occasion 
ally,  when  the  eversion  of  the  intestine  is  consider- 
able, a  strangulation  is  produced,  which  puts  the 
patient's  life  in  danger. 

An  artificial  anus,  particularly  that  formed  by 
the  destruction  of  the  whole  calibre  of  the  bowel, 
rarely  continues  a  simple  fistulous  opening,  but 
almost  always  becomes  complicated  witli  a  prolap- 
sus of  the  intestine,  the  interior  of  which  becomes 
everted  as  well  as  protruded.    This  happens  will: 


greater  facility,  in  proportion  as  the  intestine  is  less 
fixed  in  the  cavity  of  the  abdomen.  The  protrusion 
is  more  considerable,  in  proportion  as  the  efforts  of 
the  patient  at  stool  are  greater  ;  and  it  is  the  more 
afflicting,  the  older  the  artificial  anus  is.  The  pro- 
lapsus, or  protrusion  of  the  lower  end  of  the  bowel, 
is  less  common  ■  than  that  of  the  upper  ;  it  is  not 
so  voluminous  ;  and  seems  to  be  occasioned  by  the 
antiperistaltic  movements  which  propel  the  mucous 
secretion  of  the  lower  part  of  the  intestinal  canal 
towards  the  artificial  anus.  (See  Duptt-lien, 
CUnique  Cldr.  t.  ii.  p.  I.^IS.)  These  tumors,  are 
usually  of  an  elongated  conical  shape,  with  the 
apex  in  the  integuments,  and  a  depressed  aperture 
in  the  base,  whence  is  discharged  stercoraceous 
matter,  if  the  prolapsus  be  connected  with  the  up- 
per portion  of  the  bowel  ;  and  mucus,  or  even  the 
fluid  of  clysters,  if  connected  with  the  lower. 

The  following  interesting  case  of  artificial  anus, 
complicated  with  prolapsus,  is  recorded  by  Mr. 
Lawrence. 

"  The  patient,  sixty  years  of  age,  has  voided  all 
his  stools  through  the  groin  for  about  seventeen 
years,  and  still  retains  the  external  appearances  of 
health  and  activity.  His  complaint  was  a  scrotal 
hernia  of  the  size  of  a  pigeon's  egg,  before  the  occur- 
rence of  the  strangulation  which  ended  in  mortifi- 
cation. The  testis  of  the  same  side,  and  a  large 
portion  of  the  surrounding  integuments,  were  in- 
volved in  destruction  with  the  hernia.  He  had 
never  worn  a  truss,  nor  taken  any  measures  to 
obviate  the  inconveniences  arising  from  the  dis- 
charge of  his  fffices,  except  that  of  keeping  always 
a  quantity  of  tow  in  his  breeches." 

"  A  prolapsus  of  the  intestine  has  taken  place 
through  the  artificial  opening.  The  projecting 
part  varies  in  length  and  size  at  different  times.  It 
was  four  inches  long  when  I  saw  it ;  and  the  basis, 
which  is  the  largest  part,  measured  nearly  six 
inches  in  circumference.  This  prolapsus  never 
recedes  entirely,  but  is  sometimes  considerably 
smaller.  It  has  occasionally  protruded  to  the 
ength  of  eight  or  ten  inches,  being  at  the  same 
time  equal  in  size  to  the  forearm,  and  bleeding 
copiously.  This  is  attended  with  great  pain,  and 
only  happens  when  the  bowels  are  much  disordered. 
Warm  fomentations  and  a  recumbent  position 
relieve  in  this  case,  by  causing  the  gut  to  return. 

"The  prolapsus  is  of  a  uniform  red  colour, 
similar  to  that  of  florid  and  healthy  granulations. 
The  surface,  although  wrinkled  and  irregular,  is 
smooth  and  lubricated  by  a  mucous  secretion.  It 
feels  firm  and  fleshy,  and  can  be  squeezed  and 
handled  without  exciting  pain :  it  approaches  on 
the  whole  to  a  cylindrical  form,  and  its  anterior 
loose  extremity,  which  is  of  circular  figure,  contains 
a  roundish  depressed  opening,  tlirough  which  the 
stools  are  voided.  The  basis  of  the  swelling  is  con- 
tinuous on  all  sides  with  the  integuments  and  1 
could  discover  no  opening  of  the  lower  end  of  the 
cut.  This  person  does  not  possess  the  slightest 
power  of  holding  the  stools.  They  are  often  voided 
suddenly  and  without  giving  h.m  any  notice. 
When  the  fa;ces  are  fluid,  which  is  generally  the 
case,  they  come  away  repeatedly  m  the  day,  and 
are  discharged  with  considerable  force  ;  but  when 
they  arc  of  a  more  firm  consistence  there  is  not 
more  than  one  stool  in  two  or  three  days,  and  eir 
expulsion  requires  much  straining.  At  these  times 
thiir  size  is  not  greater  than  the  httle 

"AVheueverhe  retains  his  urine,  after  feeling 


an  inclination  to  void  it,  a  quantity  of  clear  in- 
offensive mucus,  like  the  white  of  an  egg,  amount- 
ing to  about  four  ounces,  is  expelled  from  the 
anus  ;  and  this  may  occur  two  or  three  times  in 
the  day." 

When  he  is  purged,  the  food  frequently  passes 
Avith  little  alteration  ;  this  he  has  noticed  par 
ticularly  of  cucumber.  He  experiences  great 
■weakness  at  such  times.  Ale  will  sometimes  pass 
off  in  five  minutes  from  the  time  of  drinking,  hav- 
ing apparently  undergone  little  or  no  alteration. 
The  bowels  are  strongly  affected  by  slight  doses  of 
purgatives."    {Treatise  on  Hernia,  Sth  ed.  p.  416.) 

Sliould  the  protruded  intestine  become  strangu- 
lated, an  operation  may  be  necessary  for  the  re- 
moval of  the  stricture.  {Suhmucher,  VermiscMe 
CMrttrgische  Scliriften,  t.  ii.)  Two  cases,  which 
terminated  fatally  from  this  cause,  are  mentioned 
by  Sabatier,  in  a  memoir  in  the  Sth  tome  de 
I'Acad.  de  Chir.  Mr.  Lawrence  also  refers  to  Le 
Blanc.  (Precis  d'Operaiions  de  Chir.  torn.  ii. 
p.  44.5.)  We  should  always  endeavour  to  prevent 
such  protrusions,  when  a  disposition  to  their  for- 
mation seems  to  exist,  by  the  use  of  a  steel  truss, 
which  should,  indeed,  be  worn  by  the  patient,  in- 
dependently of  this  circumstance.  If  the  tumor 
has  become  irreducible  by  the  hand,  an  attempt 
may  be  made  to  replace  it  by  keeping  up  a  con- 
stant pressure  on  the  part,  the  patient  being  at  the 
same  time  confined  to  bed.  (Lawrence,  op,  cit. 
p.  421.) 

By  these  means,  Desault  returned  a  very  laro-e 
prolapsus  ;  and  by  pressure  on  the  opening,  the 
fceces  were  made  to  pass  entirely  by  the  anus,  al- 
though for  four  years  they  had  been  voided  only 
through  the  wound.  (Parisian  Journ.  vol.  i.  p.  178.) 

In  cases  of  artificial  anus,  the  appearance  of  the 
mucous  coat  of  the  bowel  undergoes  some  change, 
in  consequence  of  exposure  to  the  air  on  the  con- 
tact of  extraneous  bodies  ;  it  becomes  redder  and 
less  villous  ;  but  does  not  cease  to  secrete  a  great 
quantity  of  mucus  :  this  is  one  of  the  principal 
reasons  why  it  is  so  difficult  to  close  the  fistulous 
opening,  even  when  the  passage  for  the  fteces  has 
been  restored.  The  skin  around  an  artificial 
anus  is  also  generally  very  irritable,  and  rendered 
exceedingly  painful  by  the  contact  of  the  excre- 
ment. (Ih-eschct,  in  Graefc's  Journ.  b.  ii.  p.  303.) 

With  respect  to  the  prognosis,  it  is  universally 
agreed,  that  cceleris  paribus,  an  artificial  anus  is 
more  dangerous  the  nearer  it  is  to  the  stomach,  for 
reasons  already  explained.  An  opening  produced 
by  injuries  of  the  ca;cum,  colon,  or  rectum,  has 
scarcely  any  effect  on  that  part  of  the  digestive 
function  termed  assimilation.  The  risk  is  also  in 
some  measure  greater,  in  proportion  as  the  quantity 
of  intestinal  matter  voided  from  it  is  more  consider- 
able. The  prognosis  is  more  favourable,  when  the 
two  orifices  of  the  bowel  are  readily  found  at  the 
bottom  of  the  artificial  anus,  than  when  only  the 
orifice  of  the  upper  end  is  discoverable.  Lastly, 
the  more  free  an  artificial  anus  is  from  complica- 
tions and  accidental  ill  consequences,  the  less  is  tiie 
patient  the  subject  of  annoyance  and  danger.  (See 
Dujmylrcn,  Clin.  Chir.  t.  ii.  p.  22;i.) 
_  T rmtme.nt. — The  treatment  of  an  artillcial  anus 
IS  either  palliative  or  radical.  The  first  consists  in 
obviating  the  habitual  uncieanliness  i^oduccd  by 
the  involuntary  discharge  of  the  intestinal  matter, 
and  in  relicvini;  any  unpleasant  symptoms  present. 

The  first  indication  is  fulfilled  by  the  eniploy- 
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ment  of  silver,  or  tin  machines,  which  are  either 
kept  applied  to  the  external  opening  bv  means  of 
a  spring,  or  form  receptacles  placed  more  or  less  dis- 
tant from  the  artificial  anus,  from  which  the  intesti- 
nal matter  is  transmitted  through  a  tube,  kept  con- 
stantly in  the  opening.  In  general,  says  Desault, 
as  elastic  gum  is  supple,  light,  and  capable  of 
taking  any  shape,  it  is  the  best  material  for  the 
construction  of  such  instruments,  which,  however, 
rarely  answer  their  purpose  completely. 

An  instrument  of  this  kind,  the  construction  of 
which  appears  very  perfect,  is  delineated  by  Juville. 
(Traite.  des  Band.  Herniaires,  sect.  viii.  pi.  vii.  and 
yiii.)  An  ordinary  inguinal  truss  is  made  with  an 
ivory  pad,  perforated  in  its  middle,  so  as  to  fit  the 
opening.  A  tube  of  elastic  gum,  furnished  with  a 
valve  opening  downwards,  leads  from  this  perfora- 
tion to  a  receiver  of  silver,  which  is  attached  by  a 
screw  to  the  lower  end  of  the  tube,  and  lies  against 
the  inside  of  the  thigh.  The  silver  vessel  may  be 
unscrewed  and  emptied  without  disturbing  the  rest 
of  the  instrument.  It  has  been  found,  in  some  in- 
stances, that  a  common  elastic  truss,  with  a  com- 
press of  lint  under  the  pad,  has  been  more  service- 
able than  any  complicated  instrument  in  preventing 
the  continual  flow  of  faeculent  matter  from  the 
artificial  opening.  (Treatise  on  Hernia,  5th  ed. 
p.  388.)  ' 

Richter,  with  the  view  of  hindering  the  too  quick 
escape  of  the  intestinal  matter,  and  the  death  of 
the  patient  from  this  cause,  proposed  covering  the 
opening  for  a  certain  time  with  a  piece  of  sponge, 
supported  by  an  elastic  bandage,  or  truss.  But 
Loeffler  found  this  method  objectionable,  as  it  was 
apt  to  bring  on  colic,  constipation,  and  an  inflamed 
excoriated  state  of  the  skin. 

When  the  outer  opening  is  disposed  to  contract 
too  much,  and  inconveniences  arise  from  this  change., 
Sabatier  is  an  advocate  for  preventing  such  clo- 
sure by  means  of  a  tent,  or  skein  of  silk,  introduced 
into  the  aperture,  and  changed  very  often  for  the 
sake  of  cleanliness  ;  while  others  prefer  a  ring  of 
ivory  lor  the  purpose.  But  the  irritation  produced 
by  the  matter  imbibed  by  this  sort  of  tent,  and  in 
particular  the  liability  of  the  bowel  to  protrude 
and  be  strangulated  in  the  opening  of  the  ivory 
ring,  are  found  strong  objections  to  these  practices. 
Desault  preferred  a  linen  tent,  compress,  and 
bandage. 

The  investigations  of  Scarpa  and  Dupuytren 
fully  prove,  that  the  causes  of  the  discharge  of  the 
intestinal  matters  through  an  artificial  anus  and 
the  obstacles  to  their  resuming  their  natural  course 
and  to  a  radical  cure,  depend,  —  1st,  Upon  the' 
adhesion,  angular  direction,  and  fi.xed  condition 
of  -the  bowel.  2nd,  Upon  tlie  loss  of  substance 
which  it  has  sustained,  and  the  consequent  con- 
traction of  it.  3rd,  Upon  the  jutting  angle  (('nc- 
ran)  and  the  double  septum  between  its  two 
orifices.  Those  obstacles,  great  as  they  may  be,  are 
sometimes  overcome  by  nature  and  art.  Loss  of 
substance  is  indeed  irreparable;  but  amends  for  it 
may  bo  made  in  certain  cases  by  a  dilatation  of 
the  calibre  of  the  bowel.  Its  adhesion  to  the 
parietes  of  the  abdomen  may  also  become  less 
close,  or  even  so  loosened  as  to  let  the  bowel 
assume  a  position  and  direction  more  favourable 
for  the  re-establishment  of  tlie  course  of  its  con- 
tents. The  projection,  formed  by  the  !;peron  and 
double  septum,  may  also  be  lessened  by  being  con- 
tinually dragged  by  the  mcsoutery,  and  subjected 
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to  the  effort  of  the  intestinal  matter  to  get  from  the 
upper  into  the  lower  portion  of  the  bowel.  A  rich 
full  diet  is  recommended  by  M.  Louis,  for  the 
purpose  of  gradually  enlarging  the  communication 
between  the  two  portions  of  bowel:  purgatives, 
administered  with  the  view  of  forcing  the  obstacles 
to  a  free  communication  ;  the  introduction  of  tents, 
the  size  of  which  is  gradually  increased,  in  order 
to  dilate  the  contraction  between  the  two  parts  of 
the  intestine ;  the  movement  and  position  of  the 
trunk  backward,  advised  by  D.ipuytren  to  render 
the  mesentery  tense,  and  to  eiface  the  projecting 
angle  and  the  septum  continued  from  it  ;  com- 
pression of  the  external  opening,  practised  from 
time  immemorial,  to  hinder  the  intestinal  contents 
from  escaping  outwards,  and  obliging  them  to  pass 
by  the  natural  way,  —  are  all,  as  Dupuytren  ob- 
serves, so  many  resources,  which,  employed  singly 
or  unitedly,  have  accomplished  many  cures,  (see 
Clinique  Chir.  t.  ii.  p.  225.) 

But  everybody  must  agree  with   this  distin- 
guished practitioner,  that,  previously  to  attemptmg 
to  cure  the  principal  disease,  all  accidental  com- 
plications should  be  removed  ;  as  an  indurated  or 
inflamed  state  of  the  skin,  extensive  sinuses,  or  a 
prolapsus  of  the  intestine.    The  latter,  according 
to  Dupuytren,  is  easily  obviated  by  keepmg  the 
patient  a  few  days  on  his  back,  and  having  re- 
course to  the  taxis  with  gentleness,  and  moderate 
steady  compression.    Almost  all  artificial  am,  at- 
tended with  a  simple  perforation  of  some  point  of 
the  circumference  of  the  bowel,  are  set  down  by 
Dupuytren  as  curable.    These  cases  are  in  reality 
but  stercoraceous  fistulffi,  behind  which  the  intes- 
tinal canal  is  almost  entire,  without  loss  of  sub- 
stance or  any  manifest  contraction,  or  material 
change  of  direction.    Here  nature  is  disposed  to 
close    the  accidental    opening,  and  her  eiforts, 
assisted  by  moderate  compression,  are  mostly  suc- 
cessful.   But  Dupuytren  explains  that  this  sim- 
ple treatment  will  not  answer  when  the  artifacial 
anus  has  been  produced  by  the  destruction  of  a 
third  or  a  half  of  the  circumference  of  the  bowel, 
for  an  extent  varying  from  a  few  lines  to  an  mch. 
Yet  here,  the  loss  of  substance,  the  changed  direc- 
tion of  the  intestine,  and  the  jutting  angle  between 
the  two  portions  of  it,  are  not  so  considerable  as  to 
prevent  the  restoration  of  the  natural  passage  for 
the  intestinal  matter  from  being  brought  about  by 
suitable  treatment.    Nay,  he  adds  that  cases  are 
not  absolutely  incurable  by  the  plans  above  ad- 
verted to,  even  when  the  artificial^  two 
consequence  of  a  loss  of  substance,  involving  two- 
•     thirds  or  three-quarters  of  the  circumference  o 
the  bowel,  with  a  proportionate  length  ot  it.  isut 
when  the  loss  of  the  substance  amounts  to  iour-titt  is, 
or  the  whole  of  the  circumference,  with  or  with- 
out the  inclusion  of  a  piece  of  the  mesentery, 
such  methods  will  not  avail.  Here  the  diminished 
calibre  of  the  bowel,  its  altered  direction,  the  jut- 
ting angle,  and  the  double  septum,  present  them- 
selves in  the  strongest  manner  as  invincible  impedi- 
ments to  the  re-establishment  of  the  natural  course 
of  the  alimentary  matter  ;  and,  as  Dupuytren  fur- 
ther remarks,  pressure,  which,  when  made  with 
precision,  is  the  most  effectual  means  of  closing  the 
outlet,  immodiatelv  brings  on  colic,  nausea,  hic- 
cough, vomiting,  and  all  the  symptoms  of  strangu- 
lated hernia. 

When,  therefore,  the  whole,  or  the  greater  part, 
of  the  stools  is  discharged  by  an  artificial  anus 


no  attempt  must  be  made  to  stop  up  the  open- 
ing, without  a  great  deal  of  consideration;  for 
any  effort  of  this  kind,  made  under  circum- 
stances which  do  not  justify  it,  may  be  the 
means  of  exposing  the  patient's  life  to  the  most 
alarming  danger.  Sometimes,  indeed,  without 
any  interference  of  the  surgeon,  the  outward 
opening  contracts,  and,  the  issue  of  the  intestinal 
matter  being  obstructed,  pain  and  tenesmus  are 
excited  ;  and  the  same  consequences  may  be  pro- 
duced by  any  swelling  and  enlargement  of  the 
projecting  ridge  situated  between  the  two  portions 
of  the  bowel.    In  two  cases,  Puy  found  this  swell 


.ng  take  place  in  such  a  degree,  that  the  patients 
fell  victims  to  the  complete  stoppage  of  the  intes- 
tinal contents.  The  symptoms  which  arise  are 
then  similar  to  those  which  happen  in  strangulated 
hernia.  Hoiu,  Le  Blanc,  and  Sabaticr,  also  cite 
instances,  in  which  the  patients  lost  their  lives  by 
gangrene,  brought  on  by  this  species  of  strangula- 
tion.   (Desaulf,  vol.  cit.  p.  360.) 

There  is  a  period  (says  Mr.  Travers)  at  which, 
the  function  of  the  lower  portion  of  the  canal,  with 
a  little  assistance,  may  be  restored.    The  natural 
order  of  events,  connected  with  this  recovery,  has 
been  mistaken  and  inverted.    Practitioners  have 
closed  the  wound,  instead  of  conducting  the  matter 
by  purgatives  and  clysters  into  the  large  intestines. 
Now.  the  wound  will  never  fail  to  heal,  when  the 
matter  recovers  its  accustomed  route;  but  this 
condition  cannot  be  reversed.    The  restoration  is 
safest  when  most  gradual;  when  there  is  evidence 
of  an  existing  sympathy  between  the  repair,  of 
structure  and  the  return  of  function.  According 
to  the  same  gentleman,  there  is  reason  to  believe 
that  the  well-timed  exhibition  of  a  single  purgative 
might  often  prove  effectual.    "  If  the  food  is  rapid, 
and  little  changed  in  its  passage,  it  should  be  pul- 
taceous  and  nutritive,   and  given   in  moderate 
quantity  at  short  intervals  ;  while  injections  of  the 
same  kind  should  be  administered  at  least  twice 
in  twenty-four  hours,  and  retained  as  long  as 
possible."    He  states,  that  by  such  means  patients 
mav  be  nourished  for  many  weeks.    If  the  dis- 
charge is  sparing,  and  does  not  readily  escape, 
he  recommends  an  occasional  purgative  in  less 
than  ordinary  quantity.    He  disapproves  of  other 
medicines,  especially  stimulants,  and  all  such  food 
as  is  difKcult  of  digestion,  giving  a  general  prefer- 
ence to  animal  food  in  a  gelatinous  form.    He  be- 
stows iust  praise  on  strict  attention  to  cleanliness  ; 
and,  ill  opposition  to  Desault  and  Sabatier,  con- 
demns the  employment  of  tents  and  sponges.  (Op. 

cit.  p.  371,  373.)  ,    ,     J  f 

Numerous  cases  on  record  furnish  abundance  o 
proofs  that  the  fkces,  after  being  voided  for  several 
months  from  the  wound  produced  by  the  operation 
for  hernia,  frequently  resume  their  natural  course. 
Facts  of  this  kind,  which,  in  general,  may  be  said 
to  be  common  when  the  intestine  is  without  loss  ot 
substmice,  are  not  very  rare  even  when  more  or 
less  of  the  bowel  has  been  destroyed  by  ?«"g  « 
and  many  illustrations  of  this  remark  may  be  fou  1 
i„  the  writings  of  De  la  Peyronie,  Louis,  Petit, 
Pott,  Le  Dran,  &c.  Several  such  cases  have  fallen 
indJr  my  own'  observation.  Tlie  greater  number 
of  these  instances  of  success,  as  already  stated, 
were"  he  result  of  the  most  simple  ""o*"---/;-  ; 
nieut,  or  rather  of  the  undisturbed  and  ver^  lUtlc 
assisted  efforts  of  nature.  /t.  7„„^,;;„ 

[In  an  cxcdlent  article  in  the  CtjclopcBda,  oj 


Fiactical  Sufgei-y,  by  Mr.  T.  P.  Teale,  headed  In- 
I  Ust'mal  Fistula,  this  statement  is  fully  corroborated. 
Mr.  Teale  gives  a  table  exhibitiiig  eleven  cases 
taken  indiscriminately,  in  which  the  feculent  dis 
charge  following  gangrenous  hernia  spontaneously 
ceased.  In  eight  of  these  cases,  the  time  when 
the  cessation  occurred  is  specified,  and  is  found  to 
vary  from  tiiirteen  to  seventy  days  ;  or  on  the 
average  to  be  thirty-nine  days.  The  quantity  of 
intestine  destroyed  is  not  in  all  the  cases  noted; 
but  in  some  of  them  the  gangrene  must  have  im 
plicated  a  few  inches  of  the  tube  ;  and  in  an  in- 
stance related  by  Scarpa,  a  long  loop  of  intestine 
was  lost.  (Ci/clop.  nf  Fi-aci.  Surg.  vol.  ii.  p.  104.) 

Mr.  Teale  gives  further  tables,  showing  thirteen 
cases  of  penetrating  wounds  of  the  abdomen,  at- 
tended by  fajcal  discharge,  only  two  of  which 
were  followed  by  permanent  intestinal  fistula ;  the 
remaining  eleven  closed  spontaneously  ^  also  ten 
cases  of  gun-shot  injury  of  the  intestine,  in  eight  of 
which  a  perfect  cure  took  place  without  interfe- 
rence.   The  remaining  two  were  followed  by  per- 
manent fistula;,  but  in  each  of  these  the  loss  of 
substance  was  considerable,  and  in  consequence  of 
the  absence  of  the  membranous  funnel,  formed  by 
the  sac  in  cases  of  mortified  hernia  and  the  re- 
traction of  the  divided  extremities  of  the  intestine 
which  this  structure  has  been  shown  to  promote, 
the  natural  powers  of  nature  were  inadequate  to 
restore  the  continuity  of  the  canal.     Both  these 
cases,  however,  were  cured  by  the  introduction  of 
linen  tents,  after  the  manner  of  Desault,  which 
will  be  next  referred  to.] 

According  to  Desault,  the  most  frequent  im- 
pediment to  the  restoration  of  the  natural  course 
of  the  intestinal  contents,  is  the  angle  formed  by 
the  two  portions  of  the  intestine  ;  and,  says  he,  it 
must  be  enlarged,  and  rendered  less  acute,  in  order 
that  the  faeces  may  continue  their  route.  This 
desirable  change   he  recommends  to   be  effected 
by  introducing  long  dossils  of  charpie  into  the 
two  ends  of  the  bowel,  and  Gradually  altering 
their  direction  so  as  to  bring  it  into  a  straight 
Ime.    When  the  dilatation  is  sufficient,  and  the 
inner  angle,  or  ridge,  is  effaced,  the  long  dossils 
need  not  be  continued.    The  linen  tent,  with  the 
precaution  of  not  introducing  it  too  deeply,  lest 
It  obstruct  the  course  of  the  faces,    will  'then 
fiiiflice.     When  this  plan   is  skilfully  managed 
Jiesault  says,  there  will  be  a  great  chance  of  its 
succeeding,  and  its  beneficial  effect  will  be  denoted 
i>y  a  rumbling  in  the  bowels,  and  frequently  by 
slight  colics.  At  first,  wind  is  discharged  from  the 
rectum,  and,  soon  afterwards,  the  fteces  begin  to 
come  away.     On  the  contrary,   if   they  should 
not  pass  with  facility,  the  colic  be  violent,  and 
"1  accumulation  happen  in  the   upper  portion 
't  the  intestinal  canal,   the   tent  must  be  witli- 
Irawn,  and  any  other  cause  of  obstruction  be  con- 
"uered,  and,  if  possible,  removed.     (Vol.  cit. 
365,  &c.) 

[By  this  method  Desault  succeeded  perfectly 
n  a  very  unpromising  case,  which  has  been 
'Iready  alluded  to,  acconipaiiiod  by  a  prolapsus 
line  inches  in  length,  although  no  fiuces  had 
lassed  per  anum  for  more  than  four  years.  After 
"IT  days  he  succeeded  in  returning  the  pro- 
^Psus  ;  the  linen  tent  was  then  introduced,  and 
"  a  few  hoiiis  fluid  ftecal  matter  passed  by 
he  rectum.  The  evacuations  were  very  numerous 
Hiring  the  night  and  for  the  three  following  davs  • 
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but  they'gradually  became  thicker  and  diminished 
111  number.  The  linen  tent  was  discontinued  on 
the  eighth  day,  and  the  opening  was  closed  by 
lint  and  compresses  supported  by  a  truss  with  a 
broad  and  flat  pad.  This  plan  entirely  prevented 
the  escape  of  fajcal  matter  by  the  wound.  The 
fistulous  opening  remained,  but  a  very  trivial 
serous  exudation  could  scarcely  be  said  to  stain  a 
small  piece  of  lint  placed  upon  it.  {CEuvr.  Chir. 
torn.  ii.  p.  370,  and  Parisian  Journ.  vol.  i.  p.  178, 
also  quoted  at  length  by  Lawrence,  5th  ed.  p.  390. 
For  a  somewhat  similar  case  from  Scarpa,  see  also 
Lawrence,  p.  422).J 

From  a  calculation  made  by  Dupuytren,  it  ap- 
pears that  artificial  ani,  capable  of  spontaneous 
cure,  or  of  one  produced  by  the  means  already 
specified,  are,  in  comparison  with  the  examples 
which  obstinately  resist  such  treatment,  as  three 
to  one.  (See  Clin.  Chir.  t.  ii.  p.  223,  229.)  It  was 
for  these  latter,  cases  that  Dupuytren  devised  a 
method  of  cure  which  reflected  upon  him  the  hiohest 
credit,  and  which  I  shall  now  proceed  to  describe. 

In  the  preceding  columns,  I  have  given  a  full 
explanation  of  the  impediment  made  to  the  paisa-e 
of  the  fasces  into  the  lower  orifice  of  the  intestinal 
canal,  by  the  projecting  septum,  or  ridge  between 
the  two  parts  of  the  bowel,  and  the  matter  haviuff 
sometimes  to  traverse  the  funnel-shaped  mem- 
branous cavity  in  quite-  a  semicircular  track  A 
representation  of  this  septum  may   be   seen  in 
Scarpa  s  work    tab.  9,  fig.  1;  and  in  the  sixth 
plate  of  Mr.  Travers's  Inquiry.    (See  also  Bour- 
gery  Med.  Op6r.  torn.  ii.  pi.  33.)     lu  one  ex- 
amp  e  m  which  this  septum  was  plainly  visible 
m  the  wound,   Dupuytren  introduced    into  the 
orihce  of  the  upper  part  of  the  bowel  a  curved 
needle;    and,  passing  it  through  the  projectinff 
septum    brought  it  out  again  through  the  orifice 
of  the  lower  portion  of  the  gut.    Thus,  he  in- 
cluded a  considerable  part  of  the  septum  in  a 
ligature   which  was  daily  made  tighter,  with  a 
view  ot  fi,.st  exciting  inflammation  in  the  two 
Layers  of  this  septum,  and  thus  ensurins  their 
adhesion  together  ;  and  his  next  plan  consfsted  in 
making  a  division  through  the  part  embraced  hv 
the  ligature,  whereby  the  passage  for  the  freces 
into  the  lower  portion  of  the  bowel  was  made 
quite  free.     But,   as  the  section  made  by  the 
ligature  was  too  superficial,  Dupuytren  completed 
the  division  of  the  septum  with  a  knife  ;  but  ne- 
ritonitis  and  the  death  of  the  patient  ensued 
According  to    Dr.   Breschet,    the  ligtUure  also' 
proved  niefi'ectual  ;  because  its  operation  was  so 
slow,  that  adhesions  and  cicatrisation  took  n|-,ce 
behind  It  as  fast  as  it  made  its  way  throu-h 
rest  of  the  septum     Hence,  the  expectation  that 
he  (ffices  would  sufficiently  pass  through  the  aper 
ture  made  by  the  ligature  was  not  realised  •  -Zi 
m  one  case  quoted    bv   Brp<tch.^t    iV,„,   i  ' 
amendment  mowed  tL  o^ll;:;,  ^71.^: 
was  ar  from  being  accomplished,  as  only  sonie  .i" 
e  leces  passed  out  of  the  natural  aims,  Zl  f, 
he  remaining  and  greater  part  of  them  sti  1  en  « 

p.  (300  ;   also  Clinifiuo  Chir.  t.  ii.  n   2V^  \  t 
niiothercaso  Dupuytren  tried  to  render  the  layers 
of  the  septum  adherent  by  compressing  them  b^ 
^veen  the  blades  of  a  pai,:  of  forceps  ,ff  4,1^ 
eoii^>  ruction ;  and  afterwards  he  effecled  th  d  , 

cans  -'"invssion  ; 

means  of  n  screw  traversing  the  handles  of  the 
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instrument.    In  a  case  which  followed  the  opera- 
tion for  bubonocele  attended  with  mortification 
of  the  bowel,  Dupuytreii  began  with  dilating  the 
outer  opening  with  a  bistoury  ;  and  after  ascer- 
taining the  position  of  the  septum  between  the 
two  orifices  of  the  bowel,  he  introduced  one  of 
the  blades  of  the  forceps  into  each  portion  of  the 
silt  and  closed  the  instrument  with  the  screw. 
The  part  of  the  instrument  situated  externally 
to  the  ridge,  or  septum,  he  covered  with  charpie 
and  a  compress.    The  constriction  was  soon  fol- 
lowed by  colic  pains,  and  tendency  to  vomit, 
complaints  which  were  quickly  removed  by  lo- 
menting  the  belly.    They  recurred,  however,  the 
instrument  became  loose,  and  some  discharge  en- 
sued    On  examination,  the  septum  was  found  to 
be  partially  divided.    After  the  breadth  ot  the 
instrument  liad  been  lessened  it  was  applied  again  ; 
but  when  the  screw  was  turned  the  patient  began 
to  suffer  such  violent  pain  over  the  whole  of  the 
abdomen,  that  it  was  necessary  to  dimiiush  the 
pressure  •  and  as  the  instrument  was  afterwards 
separated  from  the  parts  in  a  fit  of  vomiting  it 
was  withdrawn.    A  trial  was  now  made  to  deter- 
mine the  fseces  towards  the  rectum  by  pressure  on 
the  external  opening  ;  but  tlie  plan  could  not  be 
endured,  and  the  hindrance  to  the  egress  ot  the 
intestinal  matter  was  so  oppressive  that  it  was 
discontinued.     As  the  forceps  used  on  the  fore- 
eoing  occasion  did  not  take  sufficient  hold  ot  the 
septum,  nor  divide  it  properly,  the  instrument  was 
somewhat  altered.    A  particular  description  of  its 
improved  make  has  been  inserted  by  Bieschet  m 
Gruefe's  Journal,  b.  ii.  p.  302  ;  and  hkewise  in 
t   ii.  of  Dupvytren's  Clinique  Chir.  p.  248  where 
ii  is  termed  enteroiome.     Dr.  Reisinger  published 
three  cases  in  which  it  was  successfully  employed 
by  Dupuytren.    In  the  first  of  these  examples, 
when  the  instrument  had  been  applied,  it  era- 
braced  the  septum  so  well,  that  it  could  not  be 
displaced  from  it.     The  colic  attacks,  vomiting, 
thirst,  furred  tongue,  and  loss  of  appetite  vvhich 
ensued,  soon  gave  way  after  the  belly  had  been 
fomented;  the  constriction  was  then  increased, 
and  found  to  produce  less  and  less  indisposition. 
After  a  few  days  very  little  of  the  fjeces  came  out 
of  the  artificial  anus  ;  and  five  natural  evacuations 
t>ok  place.    The  blades  of  the  instrument  were 
now  completely  closed,  and  on  taking  it  out  a 
slough  of  membrane  was  found  between  the  blades  ; 
a  proof  that  the  septum  was  destroyed.    On  t^^^^^ 
next  day  the  patient's  health  was  undistuibed 
Clyster' were  now  administered,  with  the  view  of 


Llysters  were  now  au.u^.....  , 

promoting  evacuations  in  the  natural  manner;  and 
the  next  day  the  patient  had  a  proper  motion, 
without  any  assistance,  and  a  very  small  quantity 
of  the  faces  passed  out  of  the  fistulous  opening. 
This  aperture  was  now  merely   covered  with 
charpie  ;  but,  as  some  high  granulations  were 
rising,  the  powder  of  coloplionium  was  sprinkled 
upon  them,  and  compresses  and  a  bandage  were 
applied.    The  use  of  clysters  was  also  daily  con- 
tinued, though  the  patient  voided  his  fajces  in  the 
natural  way.    On  discontinuing  the  external  pres- 
sure, the  quantity  of  discharge  from  tlie  fistulous 
opening  increased  ;  and,  therefore,  on  the  1st  o 
October,  the  compresses  were  again  applied,  and 
kept  on  the  part  with  a  spring  truss.    The  treat- 
ment ended  in  a  perfect  cure. 

In  another  case,  Dupuytren  enlarged  the  lower 
angle  of  the  outer  opening  with  a  bistoury  ;  and 


after  feeling  with  his  finger  that  both  orifices  of 
the  bowel  were  close  to  that  opening,  he  applied 
the  forceps.    In  the  evening,  the  constriction  was 
increased,  which  was  followed  by  severe  colic 
pains  over  the  whole  abdomen.    They  subsided, 
however,  the  following  day.     From  the  outer 
opening,  a  great  deal  of  slimy  excrement  was  dis- 
charged.   The  constriction  was  not  augmented. 
On  the  fifth  day,  the  patient  was  attacked  in  the 
night  with  pain  and  vomiting.     The  following 
night  he  was  also  very  restless.    Though  the  belly 
was  not  tense,  it  could  not  bear  to  be  touched. 
On  the  eleventh  and  twelfth  days,  the  patient  was 
free  from  pain ;  and,  by  means  of  clysters,  two  natural 
motions  were  procured ;  and  on  the  fourteenth, as  the 
patient  was  easy,  Dupuytren  began  to  make  pressui-e 
on  the  fistulous  opening.    On  the  twenty-sixth,  the 
edges  of  the  aperture  were  touched  with  lunar 
caustic  ;  and  on  the  twenty-eighth  a  compress  sup- 
ported by  a  spring  truss  was  applied.    The  patient 
was  kept  constantly  in  the  horizontal  posture  ;  the 
faces  began  to  be  voided  the  natural  way  regu- 
larly, and  the   opening  contracted  in  the  most 
favourable  maimer. 

I  think  the  generality  of  surgeons  will  agree 
with  Dr.  Reisinger,  that  the  foregoing  treatment 
cannot  be  indiscriminately  adopted,  in  all  descrip- 
tions of  patients,  without  danger.    It  should  never 
be  tried  too  soon  after  the  formation  of  an  arti- 
ficial anus  ;  but  time  should  be  allowed  for  the 
irritability  and  sensibility  of  the  gut,  and  especial  y 
of  the  septum,  to  be  lessened  by  the  eftect  of  the 
air  and  the  pressure  of  the  faces.    Nor  should  the 
trial  ever  be  made  ere  it  has  been  fully  ascer- 
tained that  nature  cannot  herself  bring  about  the 
cure.    Breschet  mentions  an  example,  in  which 
the  foregoing  method  could  not  have  been  prac- 
tised, in  consequence  of  the  mouth  of  the  lower 
portion  of  the  bowel  having  been  obliterated  by 
the  pressure  of  a  large  tent,  three  inches  long, 
which  had  been  worn  by  the  patient  two  year., 
and  the  projecting  "^ge  "uld  not  be  detected 
(See  Graefe's  Journ.  de  Chtr.  b.  n.  p.  298.)  Many 
other  interesting  observations  on  this  proposal  may 
be  perused   in  the  memoir  by  Dr.  Breschet,  m 
Dr.  Reisinger's  tract,  the  title  ol  which  is  given  m 
die  l,st  of  works  at  the  end  of  the  present  artic  e 
and  in  Duptiyiren's  Lefo,is  Orales,  &c.  t.  n.  m 
order  not  to  incur  the  risk  of  extra^'asatlou  of  the 
faces  in  the  abdomen,  the  constriction  of  the  sep- 
t^  should  never  be  increas^ed  with  impruden 
haste,  before  the  adhesive  inflammation  has  had 
time  to  be  produced  between  the  two  layers,  ol 
which  that  part  is  composed. 

The  following  general  directions  were  given  DJ 
Dupuytren  for  the  management  of  these  cases  : 
1  The  two  ends  of  the  bowel  must  be  detected 
2.  The  septum  between  them  divided,  rf.  -ine 
external  opening  healed  up.  , 
The  louver  end  of  the  intestine  he  frequentl 
found  very  diflicult  to  make  out.    In  old  cases 

probe,  its  detection  is  almost  >mP°;^  ^^^^^j^Jf  ^ 
he  relation  of  the  two  portions  o^J^^^^^^^^^ 
one  another,  Dupuytren  ^""f.  L 
constant.    The  stomachic  portion,  accoranig 
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tlie  kind  of  case,  may  be  superior  or  inferior, 
.■sternal  or  internal.  When  the  artificial  anus 
communicates  with  the  great  intestine,  he  considers 
rlysters  amongst  the  best  means  of  discovering 
the  orifice  of  the  lower  continuation  of  the  intes- 
tmal  canal.  Tu  very  difficult  cases,  he  sanctions 
the  use  of  a  plus,  purgative  clysters,  and  a  very 
full  diet.    (See  CUniquc  Ckir.  t.  ii.  p.  265.) 

The  two  ends  of  the  bowel  being  ascertained,  the 
operation  must  not  be  performed  if  the  mucous 
coat  of  the  bowels,  the  peritoneum,  or  other  organs 
be  the  seat  of  acute  or  chronic  inflammation.  The 
patient  is  to  be  prepared  by  a  suitable,  mild,  anti- 
phlogistic plan. 

In  the  operation  the  patient  is  to  lie  upon  his 
back.    The  surgeon  takes  one  of  the  branches  of 
tlie  eiiterotome  in  the  right  hand,  and  guides  it,  if 
requisite,  with  the  left  forefinger,  to  one  of  the  ori- 
fices of  the  bowel,  to  the  depth  of  one,  two,  three, 
or  four  inches,  according  to  circumstances.  An 
assistant  then  takes  charge  of  this  first  part  of  the 
instrument.    The  other  branch  is  then  introduced 
into  the  other  end  of  the  bowel  in  the  same  man- 
ner.   Both  branches  are  then  brought  together 
and  joined  like  a  pair  of  forceps.    The  blades 
are  then  made  to  grasp  the  bowel  by  pressin"  the 
handles  tojrether.    The  pressure  is  next  regulated 
and_  maintained  by  means  of  a  screw.    Before  the 
expiration  of  the  first  day,  the  pressure  is  to  be  in- 
creased sufficiently  to  kill  the  portion  of  intestinal 
tunics  embraced   by  the   instrument;   and  the 
pressure  is  to  be  again  augmented  every  second 
day,  to  render  its  destruction  still  more  certain. 
In  the  cases  under  Dupuytren,  the  instrument  was 
detached  between  the  seventh  and  tenth  da}^  bring- 
ing away  with  it  the  destroyed  jutting  angle  and 
septum,  which  prevented  the  upper  portion  of  bowel 
from  communicating  with  the  lower.  Frequently 
the  first  signs  of  the  re-establishment  of  the  natural 
passage  precede  the  detachment  of  the  enterotome. 
In  all  cases,  slight  colic  occurs,  the  evacuations 
are  at  first  white  and  albuminous  from  the  lower 
bowels,  and  these  are  followed  by  etercoraceous 
matter  from  the  upper  ones.    At  first  they  are  nu- 
merous and  liquid,  and  attended  with  gripings; 
but  they  soon  become  of  proper  quality,  and  all 
uneasiness  subsides.     (See  Dupuytren,  in  Clin 
Ckir.  t.  ii.  p.  264,  &c.) 

If,  after  the  destruction  of  the  septum,  and  the 
re-establishment  of  a  free  communication  between 
the  two  portions  of  the  bowel,  the  external  fistula 
were  not  to  admit  of  being  healed  by  pressure  and 
other  ordinary  means,  no  doubt  could  be  enter- 
tained of  the  propriety  of  resorting  to  the  plan  of 
attempting  to  cure  it  by  paring  off  the  edges  and 
bringing  them  together  with  sutures,  as  was  somc- 
tiincs  done  by  Dupuytren  ;  or  on  Taliacotiaii  prin- 
ciples, as  successfully  exemplified  by  Mr.  G.  F. 

ino''^'''    ^^^^  Jonrn./hr  June, 

J 820.)  Dupuytren,  for  the  purpose  of  making  the 
sides  of  the  fistula  remain  in  contact,  or  making 
them  approach  each  other,  occasionally  applied  an 
ingenious  little  instrument,  consisting  of  two  pads, 
which,  by  means  of  a  screw,  can  be  made  to  em- 
brace the  part.  An  engraving  of  it  may  be  seen 
in  Cmc/fl's  .Tonrn.  b.  iii.  taf.  3,  fig.  9.  For  the 
closure  of  the  fistula,  Dupuytren  also  sometimes 
nad  recourse  to  a  truss,  and  now  and  then  to  the 
actual  cautery. 

If  alter  the  contraction,  or  perfect  closure  of  the 
external  opening,  the  patient  should  be  attacked 
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with  colic,  nausea,  vomiting,  and  other  symptoms 
of  retention  of  the  intestinal  matter  ;  and  these 
complaints  were  not  to  yield  to  diluent  drinks, 
aperient  injections,  and  fomentations,  Dupuytren 
recommends  making  a  prompt  incision  through  the 
cicatiLv,  and  forming  a  free  outlet  for  the  matter 
accumulated  above  it.  (See  Cdnique  Chir.  t.  ii 
P  272.) 

[Several  modifications  of  the  enterotome  have 
been  devised,  the  object  of  which  has  been  to  give 
to  the  new  communication  a  more  circular  form, 
instead  of  being  a  mere  longitudinal  fissure,  as  is' 
the  case  when  Dupuytren's  instrument  is  used. 
Liotard  contrived  an  instrument  to  remove  a  portion 
of  the  septum  in  shape  like  the  segment  of  a  circle, 
and  this  has  been  advantageously  modified  by  Bour- 
ge'ry  for  its  more  easy  introduction  into  the  bowel. 
(SeeBowffert/,  Op.  Surg.  vol.  ii.  pi.  33,  and  Teale, 
op  cit.  p.  210.)    It  is  doubtful  however,  whether 
any  material  advantage  is  thus  obtained,  since  the 
opening  made  by  the  original   instrument  has 
always  been  found  sufficient  for  the  passage  of  the 
fajces,  and  probably  after  a  time  always  becomes  of 
a  more  or  less  circular  form,  as  it  was  found  to  be 
in  one  of  Dupuytren's  cases,  which  was  examined 
by  Lallemand  seven  years  after  the  operation. 

The  following  is  Dupuytren's  statement  of  the 
results  of  this  operation:  »  Forty- one  operations 
have  been  performed,  twenty-one  by  myself,  and 
twenty  by  other  practitioners.  The  bowel  had 
mortified  from  strangulation  in  three-fourths  of  the 
cases;  ID  the  other  fourth  there  had  been  wounds 
with  loss  of  substance.  Three  cases  terminated 
latally;  one  from  supposed  faecal  effusion  into  the 
abdomen  ;  another  from  indigestion  ;  the  third 
from  the  peritonitis  excited  by  the  operation.  Of 
the  remaining  thirty-eight,  the  greater  number  had 
no  unpleasant  symptoms;  some  indeed  had  colic 
nausea  and  vomiting,  but  these  svmptoms  yielded 
0  drinks  containing  carbonic  acid,  to  leeches  round 
the  anus  and  fomentations  of  the  abdomen  " 

I  he  cure  was  not  equally  complete  in  all. 
fistulas,  more  or  less  extensive,  remained  in  nine 
rendering  the  constant  use  of  a  truss  necessaiy  in 
order  to  prevent  the  involuntary  escape  of  air 
mucus,  bile  and  even  fa2cal  matters.  Twentv-nine 
pauents  were  completely  and  radicallv  cured  in 
periods  varying  from  two  to  six  months?'  (Me,,. 
delAead  Royale  de  iMLl.  tome  i.  and  Lawrence 
op.  cit.  p.  41 1.) 

Mr.  Lawrence  remarks:  "cases  of  artificial 
anus  must  be  much  more  common  in  Paris  than  in 
London.  Dupuytren  employed  his  method  in 
between  twenty  and  thirty  instances  within  a  short 
time.  No  opportunity  has  occurred  to  me  of  nut 
ting  1  into  practice  either  at  St.  Bartholomew's 
Hospital  or  elsewhere,  for  several  years -  and  I 
believe  that  it  has  hardly  been  emplo^'d  a't  a  1  ij 

S    jX"^; w'^^PP"'"  "bservalimis  f 

Jobeit,  that  the  representations  of  Dunuvtren 

ance.  He  states  that  in  the  cases  observed  by  him 
very  serious  inflammatory  symptoms  resulted  om 
tl.c  application  of  the  enterotoine.  He  adds  tl  ,t  a 
patient  in  the  II6tel    Dieu    of   Amiens  '  d  ed 

0  cntero  peritonitis  after  its  application,  and 
ImtsevPral  other  fatal  cases  have 'been  record  d 

1  lT!    t  '"n>e  ii.  p 
•     .  ;             adverts  to  the  risk  that  the 

adhesive  inflammation  may  not  always  take  place 
T  2 
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at  the  periphery  of  the  enterotome,  even  after  it  has 
been  applied  in  the  most  judicious  manner  ;  also, 
that  in  some  cases  it  is  impossible  not  to  include 
between  the  branches  of  the  instrument  a  portion 
of  some  important  organ  at  the  same  time  with  the 
abnormal  septum.  {Op.  Surg.  Mott's  transl.  vol.  ii. 

p.  632.)  ^  ^ 

A  very  ingenious  instrument  has   been  con- 
trived by  Mr.  Trant  of  Dublin,  to  effect  a  cure 
on  De<:ault's  principles,  i.  e.  to  restore  the  canal  by 
pressing  back  the  septum,  but  without  the  division 
or  removal  of  any  portion  of  it.    One  part  of  the 
instrument  is  made  to  press  back  the  e'peron  to- 
wards the  spine,  while  another  part  retains  the 
anterior  wall  of  the  intestine  in  close  contact  with 
the  posterior  surface  of  the  abdomimal  parietes,  by 
which  the  danger  of  separating  the  delicate  ad- 
hesions in  this  situation  is  prevented,  which  might 
otherwise  cause  a  fatal  extravasation  into  the  cavity 
of  the  abdomen.    (See  Dublin  Med.  Press  1845, 
OQ-N  1  {James  R.  Lane.) 

J  R  Tieffenbach,  Vulnerum  in  intestinis  letUalitas 
occksione  cfsus  rarissimi,  quo  colon  vulneratura,  in- 
versum  per  Hannos  ex  abdomine  P;;0P''"d«'?f/p^^.  " 
hpfnr  ffaitoi  Uisp.  Ch  r.  5,61.  Desaidt,m?M\- 
.f„,?rhi7  Wnal  vol.  i.;  or  CEuvres  Chirurg.  par 
"ii  P  352,  Z:  Schmucher^s  Cliir.  Schriften, 
vol.  U  '  ^malhalden,  Nova  Methodus  mtest.na  u„^ 
pnfii  Viteb  1798.  Callisen,  Systeina  Chn-uigia; 
Homernri.  ii-  P-  ^'O.&c  SuU'  Ernie  Me« 
Anatomico-Chirurg  che,fol.  Milano,l809.  B.J  aveis, 
Inquiry  into  the  Process  of  Nature  in  repa.nng  n- 
jS  of  the  intestines,  chap,  vu,  fo.  Lond  1812. 

i^««'AnzeTee?^ervonde'^  H. Professor  Uupuytren 
efflenen!  °und  mif  dem  gliicklichsten  Eriolge 
au  "-efUhrten  Operationsweise  zur  He.lung  des  Anus 
ArHfiria  is   nebst   Bemerkungen,  Augsburg,  18  7. 

del  Acad  Ro?  de  MM.  4to.  Paris,  1828;  a  so,  in 
?ontre  Nature  "  Professor  Delpech  invented  forceps 

Pi|li?iiii 

M^dccine  Opera  oire.  t.  u.       Cst's  Magazin.-,  b 
Sanson  et  B^gmn    Bros.e-^n  ^ag^ 
VI.  p.  239.   Liotard,  U'S- sur     ^     ,  military  Sur- 
contre  Nature  Pans  1819^  ,^^^  '"^^1  ,ee  cases  from 
gery,  p.  407,  &c.  «}•  2,  '"-^^^    ^  „irti„s  nature 

gunshot  wounds;  the  cure  eiiecieu  uy  , 
occasionally  with  the  exhibition  of  U^^^^^^^^^^ 
clysters.    Breschet,  in  Journ.  tie' "  S'„V-!  "479 
F.'^Graefe.  und  Ph.  von  Walther,  ^73^^  4  9. 

Berlin,  1821.   Treatise  on  Hernia,  ^^^'^'''^  ''^'-l.-^^^^ 
1810,  and  3rd  ed.  1838.    Tea'e,  en  Intestinal  listuia, 
in  Cjclop.  of  Pract.  Surg.  Loud.  184J. 


however  in  which  patients  have  survived  small 
punctured  wounds  of  the  aorta  for  weeks,  or  even 
months.    In  one  case  related  by  Guattani  the  pa- 
tient recovered  from  the  wound,  a  false  aneurism, 
however,  followed  at  the  point  of  puncture,  as 
discovered  by  a  post-mortem  examination  several 
years  afterwards.     In  the  Journ.  de  Med.  t.  xlvi. 
p.  435,  a  case  is  described  where  a  patient  was 
wounded  in  the  aorta  just  at  its  origin  from  the 
left  ventricle,  and  where  death  followed  on  the 
sixth  day.     Another  case  is  recorded  by  Lerouge, 
in  which  the  wound  passed  through  the  right 
auricle  and  the  aorta,  notwithstanding  which  the 
patient  lived   till  the  eleventh  day.  {Recueil 
d' Observations  CIdrurgicales  de  Saviard.)] 

The  following  case  is  recorded  by  M.  Pelletan.  In 
the  month  of  Ma}',  1802,  a  young  man  was  brought 
to  the  Hotel  Dieu.    In  a  duel,  he  had  been  rmi 
through  with  a  foil,  which  penetrated  above  the  right 
nipple,  and  came  out  at  the  left  side  of  the  chest. 
The  most  alarming  symptoms  were  apprehended ; 
but  several  days  elapsed  without  any  serious  com- 
plaints taking  place.  The  patient  was  bled  twice, 
and  kept  on  a  very  low  regimen.  Everything  went 
on  quietly  for  a  fortnight.    He  now  complained  of 
severe  pains  in  his  loins,  and  he  was  relieved  by 
the  warm  bath.     He  seemed  to  be  recovering,  got 
up,  and  went  to  walk  in  tlie  garden  allotted  for 
the  sick;  but  the  pain  in  his  loins  quickly  returned, 
attended  with  difficulty  of  breathing,  constipation, 
and  wakefulness.     He  now  became  very  impa- 
tient, and  out  of  temper  with  the  surgeons  for  not 
relieving  him.    On  the  15th  of  July,  two  months 
after  the  accident,  a  deformity  of  the  spme  was 
remarked,  about  the  eighth  dorsal  vertebra.  Ihe 
patient  grew  rapidly  worse,  and  died  m  the  ut- 
most agony,  saying  that  he  felt  suffocated  ;  and 
tearing  off  his  shirt  that  his  chest  might  ba 
free  from  the  pressure  of  all  kind  of  clothing. 
On  the  body  being  opened,  the  right  side  of  the 
chest  was  found  full  of  blood,  coagulated  in  various 
degrees;  and  an  opening,  the  diameter  of  which 
was  equal  to  that  of  a  writing  pen,  was  detected  in 
the  aorta  above  the  crura  of  the  diaphragm.     A  i 
.he  adjacent  cellular  substance  was  injected  with 
blood,  and  three  of  the  dorsal  vertebra  were  found 
carious.  No  mark  of  injury  was  perceptible  in  any 
of  the  thoracic  or  abdominal  viscera.  {Pelleian, 
Clinique  Chir.  t.  i.  p.  92— fli.) 


AORTA.  iofTft,  the  principal  systemic  arterj . 
Aneurisms  of  this  vessel  have  already  been  treated 
of:  but  some  other  particulars  relating  to  it  merit 
notice  in  a  dictionary  of  surgery. 

Wounds  of  the  Aorta. 

[The  general  opinion  of  surgeons  is  that  wounds 
of  this  vessel  are  necessarily  and  instantly  fatal. 
If  the  wound  be  of  a  size  to  permit  the  escape 
rapidly  of  a  large  quantity  of  blood,  this  result 
would  of  course  be  inevitable.    Cases  are  recorded 


Thickening  and  Constriction  of  the  Aort.\. 

Meckel  met  with  two  cases  in  which  the  aorta 
was  thidcened  and  considerably  constricted,  just 
below  its  aixh  ;  yet,  in  botli  subjects,  there  was 
every  reason  to  believe  that  the  abdominal  viscera 
and  lower  extremities  had  been  duly  supplied  with 
blood.  This  fluid,  which  could  only  pass  Irom  the 
heart  with  great  difficulty,  and  in  small  quantities 
ad,  by  regurgitating,  lacerated   the  semilunar 

V  Ives.  OWe»^  *  I'Acud.  Royale      ierhn,  1/oC 
Obs.  17  and  18.)    A  similar  example  is  recorded 
bv  Stoerck.    {Ann.  Med.  xi.  p.  I'l-)     A"  '» 
sunce,  n  ^hich  a  stricture  was  met  with  in  the 

V  r  a  opposite  to  the  termination  of  the  dnc  us 
ar  e  iosus  is  described  by  Sir  Astley  Cooper.  1  ho 
S    fing'e    could  hardly  pass  through  the  con- 

Sction,'whicli  impeded  the  course  of     e  W- 
fhrnno-h  the  heart  and  lungs,  and  was  atteimea 
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Umd,  Tmiie  des  Mai.  du  Coeur  et  des  Gros  Vais- 
seati.v  ;  Reynaud,  in  Jouni.  Hebdom.  de  Med.  t.  i. 
&c.)  Gangirena  senilis  is  sometimes  connected 
with  disease  nnj  morbid  deposits  within  the  aorta. 
(See  Curswctl's  IllustnUions  of  lU  Elem.  Forms  0/ 
Dis.  fasc.  7,  pi.  3,  fig.  2.)  See  Mortification. 


Obliteration  of  the  Cavity  op  the  Aorta. 

It  is  observed  by  Professor  Scarpa,  that  the 
whole  body  may  be  regarded  as  an  anastomosis  of 
vessels,  a  vascular  circle  ;  and  he  contends  that 
this  remark  is  so  true,  that  even  an  obliteration  of 
the  aorta  itself,  immediately  below  its  arch,  may 
take  place,  without  the  general  circulation  of  the 
blood  in  the  body  being  stopped.    Such  a  disease 
of  the  aorta  was  seen  by  M.  Paris  in  the  body  of 
a  woman.    While  she  lived,  the  blood,  which  was 
expelled  from  the  heart,  was  tiansmitted  into  the 
trunk  of  the  aorta,  below  the  constriction  ;  and  it 
got  there  by  passing,  through  the  subclavian,  axil 
Jary,  and  cervical  arteries,  into  the  mammary 
intercostal,  diaphragmatic,  and  epigastric  arteries. 
From  these  latter  arteries,  the  blood  passed  into  the 
vessels  of  the  thoracic  and  abdominal  visceia,  and 
into  those  of  the  lower  extremities.  (See  De'saidt 
Journal,  t.  ii.  p.  107;  Brasdor,  in  Rectieil  Phil 
diqm  de  la  Soc.  de  Med.  t.  iii.  No.  18.)  Another 
instance  of  complete  obstruction  of  the  aorta  was 
met  with  by  Monro.    (See  Obs.  on  Anew,  oj 
Aorta,  p.  5.)    Dr.  Graham,  of  Glasgow,  published 
another  example,  in  which  the  aorta  was  com- 
pletely obstructed  just  below  the  canalis  arteriosus. 
(See  Med.  Chir.  Trans,  vol.  v.  p.  287.) 

Dr.  Goodison,  of  Wicklow,  'in  examining  the 
dead  body  of  a  woman,  in  the  Hospice  de  la  Pitie' 
at  Paris,  and  endeavouring  to  trace  the  origin  of 
the  inferior  mesenteric  artery,  discovered  a  hard 
tumor  placed  upon  the  aorta,  and  accompanied 
with  an  obliteration  of  that  vessel  from  the  origin 
of  the  inferior  mesenteric  artery  downwards  the 
reraamder  of  its  length  ;  the  left  iliac  being  also 
rendered  impervious  down  to  its  bifurcation,  and 
the  right  for  more  than  one  half  of  its  length.  The 
corpora  sesamoida  of  the  semilunar  valves  of  the 
aorta  were  considerably  enlarged,  and  the  mitral 
and   tricuspid  valves  presented  the  appearances 
termed  by  Corvisart  "  vegetations."    The  arch  of 
the  aorta  was  greatly  enlarged,  and  internally  was 
studded  with  patches  of  bone.    The  vessels  given 
off  from  the  aorta,  and  especially  the  lumbar 
arteries,  were  all  noticed  to  be  considerably  in- 
creased in  size.    At  the  obliterated  part  of  the 
abdominal  aorta,  there  was  a  firm  bony  sheath 
covering  the  vessel  for  about  two  inches,  and  filled 
with  a  hard  fleshy  substance,  which  extended  fur- 
ther upwards,  and  was  firmly  adherent  to  the  coat 
of  the  artery.    It  was  the  inner  coat  itself  which 
was  ossified.      For  a   particular  account  of  the 
vessels  which  were  chiefly  enlarged  for  the  pur- 
pose of  continuing  the  circulation,  I  must  refer  to 
Dr.  Goodison  8  description.    The  general  appear- 
ance of  the  body  was  not  unhealthy  ;   and  the 
lower  extremities,  which  were  not  emaciated,  must 
have  been  well  supplied  with  blood.    The  history 
of  the  case  could  not  be  traced.     Mr.  Crampton, 
having  carefully  compared  Dr.  Ooodison's  nar- 
rative with  the  preparation  taken  from  this  siilijcct, 
refers  the  obliteration  of  the  aorta  to  the  effects  of 
the  process  by  which  an  aneurism  had  been  spon- 
taneously cured  ;  in  which  particular,  this  case  is 
quite  different  from  those  reported  hy  M  Paris 


and  Dr.  Graham.  (See  Dublin  Hospital  Reports, 
vol.  II.  p.  193,  &c.  8vo.  1813.) 

The  foregoing  cases  proved  that  the  obliteration 
of  the  canal  of  the  aorta,  at  any  one  part,  is  not 
incompatible  with  the  continuance  of  life  ;  and 
suggested  the  possibility  of  the  application  of  a 
ligature  to  it  being  the  means  of  sometimes  saving 
the  patient  from  the  doom  of  certain  death. 

The  next  case  which  I  shall  notice,  is  one  of  the 
most  memorable  in  the  annals  of  surgery,  since  it 
was  nothing  less  than  an  operation  in  which  a 
ligature  was  applied,  for  the  first  time,  to  the  aorta 
ot  a  living  subject,  under  circumstances  which,  at 
a  time  when  the  successful  repetition  of  Brasdor's 
operation  had  not  been  made  (see  Wardrop,  On 
A7ieurism,  182&),   perhaps   warranted  even  this 
desperate  attempt  to  preserve  life.     Sir  Astley 
Cooper  had  often  placed  ligatures  round  the  aorta 
in  dogs,  and  found  that  the  blood  was  readily  car- 
ried by  the  anastomoses  to  their  posterior  extremi- 
ties (see  Med.  Chir.  Trans,  vol.  ii.  p.  158)  ;  and 
he  came  to  the  Goiiclusion,  that  if  the  aortic  plexus 
be  tied  with  the  artery,  the  lower  extremities  are 
rendered  paralytic,  and  the  animal  ultimately  dies  • 
but  if  care  be  taken  to  include  only  the  vessel' 
m  the  ligature,  these  consequences  do  not  take 
place.    (See  La7icet,  vol.  ii.  p.  47.) 

A  porter,  aged  thirty-eight,  was  admitted  into 
Guy  3  Hospital,  April  9,  181 7,  fo,  an  aneurism  in 
the  left  groin,  situated  partly  above,  and  partly 
below  Poupart's  ligament.  The  swelling  was  con- 
siderably diffused,  and  pressure  upon  it  gave  a 
great  deal  of  pain.    On  the  third  day  from  his 
entrance  into  the  hospital,  the  tumor  increased  to 
double  Its  former  size,  and  the  pulsation  became 
less  distinct.    The  blood  could  be  felt  in  a  fluid 
state  within  the  sac,  which  was  so  large  that  no 
operation  was  practicable  without  opening  the  pe- 
ritoneum    Sir  Astley  Cooper  therefore  waited,  in 
order  to  let  the  man  have  a  chance  of  a  sponta 
neous    cure.     Notwithstanding  the  practice  of 
venesection  and  compression,  the  swelling  con- 
tinued to  increase,  and  on  the  20th  of  June  a 
bleeding  took  place  from  a  point  of  the  tumor 
where  a  slough  had  formed.    The  bleeding  re- 
curred from  time  to  time  ;  and  on  the  25th  he  was 
so  much  exhausted   by   loss  of  blood  that  his 
fajces  passed  involuntarily,  and  his  immediate  death 
was  only  prevented  by  pressure  on  the  opening 
At  nine  o  clock  m  the  evening,  this  e.vperienced 
surgeon  made  a  small  incision  ii^o  the  sac  above 


D       .,1-  uie  sac  anove 

Pouparts  ligament,  and  introducing  his  finger 
ried  1  It  were  practicable  to  pass  a  ligature  round 
he  external  iliac  artery  within  the  cavity  ;  but 

be  per'ceiv  d^  \fT  ^'"'"''^  '""''I 
oe  perceived.    At  the  moment  of  withdrawiuLr  tho 

he'^le'and 'tf  "'^  ■"'"P^'^^^^^  ^^^^ 
tsTot  'li? closed  w'ith  a 
"i.  oir  A.  Cooper  now  determ  nod  tn 
apply  a  ligature  to  the  norta'itself.  "I  n  Sus 
he)  an  incision,  three  inches  long,  intoX 
a  ba,  giving  It  a  slight  cm-ve  to  avoid  the  u  ibi lie  is 
Sri'i;):''^'^^  theremalS 

U    a  probe-pointed  bistoury,  enlarged' the  „ 
"igm  the  peritoneum  to  nearly  the  same  evto  f 
as  that  of  the  external  wound.    NeithorThe  omen! 
T  3 
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turn  nor  the  intestines  protruded  ;  and  during  the 
progress  of  tlie  operation,  only  one  small  convo- 
lution projected  beyond  the  wound."    With  his 
finger-nail  he  scratched  through  the  peritoneum, 
on  the  lel't  side  of  the  aorta  ;  and  then  gently  mov- 
ing his  finger  from  side  to  side,  he  gradually  passed 
it  between  the  aorta  and  spine,  and  again  pene- 
trated the  peritoneum  on  the  right  side  of  the 
aorta.     A  blunt  aneurismal  needle,  armed  with  a 
single  ligature,  was  next  conveyed  under  that 
vessel;  care  was  required  in  tying  the  ligature  to 
exclude  the  intestines  from  the  noose.    The  wound 
was  then  closed  by  means  of  the  quilled  suture  and 
adhesive  plaster.    During  the  operation,  the  fseces 
were  discharged  involuntarily,  and  the  pulse,  both 
immediately  and  for  an  hour  after  the  operation, 
was  144.    An  opiate  was  given,  and  the  invo- 
luntary passage  of  fseces  soon  ceased.    The  sen- 
sibility of  the  right  leg  was  very  imperfect.  In  the 
night  the  patient  complained  of  heat  in  the  abdo- 
men ;  but  he  felt  no  pain  upon  pressure  ;  and  the 
lower  extremities,  which  had  been  cold  a  little 
while  after  the  operation,  were  regaining  their 
heat,  but  their  sensibility  was  very  indistinct.  At 
six  o'clock  the  following  morning,  the  sensibility 
of  the  limbs  was  still  imperfect  ;  but  at  eight 
o'clock  the  right  one  was  warmer  than  the  left, 
and  its  sensibility  returning.    At  noon,  the  tem- 
perature of  the  right  limb  was  ninety-four  ;  that  of 
the  left,   or  aneurismal  one,  eighty-seven  and  a 
half.    At  three  o'clock,  an  enema  was  ordered. 
The  heat  of  the  right  leg  was  now  ninet3'-six  ;  that 
of  the  left  or  diseased  limb  eightj'-seven  and  a 
half.    It  is  unnecessary  here  to  detail  all  the  va- 
rious circumstances  which  preceded  the  patient's 
death.    Vomiting,  pain  in  the  abdomen  and  loins, 
involuntary  discharge  of  urine  and  fseces,  a  weak 
pulse,  cold  sweats,  &c.,  were  some  of  the  most 
remarkable  symptoms.    At  eight  o'clock  on  the 
second  morning  after  the  operation,  the  aneurismal 
limb  appeared  livid  and  cold,  more  partir.ularly 
round  the  aneurism;  but  the  right  leg  was  warm; 
and  between  one  and  two  o'clock  the  same  day, 
the  patient  died.    On  opening  the  abdomen,  there 
was  not  the  least  appearance  of  peritoneal  inflam- 
mation except  at  the  edges  of  the  wound;  and 
the  omentum  and  intestines  were  of  their  natural 
colour.    The  ligature,  which  included  no  portion 
of  intestine  or  omentum,  was  placed  round  the 
aorta,  about  three  quarters  of  an  inch  above  its 
bifurcation;    When  the  vessel  was  opened,  a  clot, 
of  more  than  an  inch  in  extent,  filled  it  above  the 
ligature  ;  and  below  the  bifurcation  another  clot, 
an  inch  in  extent,  occupied  the  right  iliac  artery, 
while  the  left  contained  a  third,  which  extended  as 
far  as  the  aneurism.    The  neck  of  the  thigh-bone 
was  also  found  broken  within  the  capsular  liga- 
ment, and  not  united  ;  an  accidental  complication 
As  there  were  no  appearances  of  inflammation  ot 
the  viscera,  Sir  Astley  Cooper  refers  the  cause  of 
the  man's  death  to  the  want  of  circulation  in  the 
aneurismal  limb,  which  never  recovered  its  natural 
heat,  nor  any  degree  of  sensibility,  though  the 
right  leg  was  not  prevented  from  doing  so  ;  hence, 
siiys  this  experienced  surgeon,  "  in  an  aneurism 
similarly  sitiiiUed,  the  ligature  must  be  applied  be- 
fore the  swelling  has  acquired  any  very  considerable 
magnitude."    {Suryical.  Essai/s,  vol.  i.  p.  1 14,  &c.) 

Indeed,  the  most  important  conclusions  from 
this  case  are  :  —  First,  that  where  no  other  im- 
pediments exist,  the  circulation  will  continue  in 


the  lower  extremities,  though  the  abdominal  aorta 
be  tied,  or  suddenly  obstructed.  Secondlj-,  that 
sulTering  aneurismal  swellings  to  become  very 
large,  before  the  operation  is  done,  exposes  the 
patient  to  considerable  disadvantage,  on  account 
of  the  pressure  of  the  disease  upon  the  surround- 
ing anastomoses,  whereby  the  continuance  of  the 
circulation  is  rendered  less  certain  than  it  would 
be  were  the  operation  done  at  an  earlier  period. 

Sir  Astley  Cooper  mentions,  that  if  he  were  to 
perform  the  operation  again,  he  would  cut  off  the 
two  portions  of  the  ligature  close  to  the  knot  on 
the  vessel;  because  the  irritation  of  the  bowels  by 
them  seems  to  him  a  source  of  considerable  danger. 
He  h:is  also  said,  that  if  a  case  like  the  foregoing 
should  again  occur  to  him,  he  would  seek  the  aorta 
behind  the  peritoneum.    (See  Guthrie,  On  Bis.  of 
the  Arteries,  p.  363.)    Whoever  has  practised  the 
operation  of  tying  the  common  iliac  artery  on  the 
dead  subject  must  be  fully  aware  of  the  practi- 
cableness  of  this  last  method :  in  my  friend  Mr. 
James's  case,  however,  which  I  am  about  to  no- 
tice, he  found  the  peritoneum  so  firmly  adherent 
to  the  aneurismal  sac  thai  he  says  that  it  would 
have  been  absolutely  impossible  to  have  detached 
them  from  one  another ;  and  the  method  of  oper- 
atino-,  therefore,  without  opening  the  peritoneuni, 
could  not  have  been  followed.    {James,  in  Med. 
air.  Trans,  vol.  xvi.  p.  15.)    In  a  third  exarnple, 
however,  of  ligature  of  the  aorta,  when  Dr.  Mur- 
ray was  the  operator,  the  latter  plan  was  executed, 
"  without  more  difficulty  than  was  to  be  antici- 
pated."   The  patient  died  twenty-three  hours  after 
the  operation.    {See  Lond.  Med.  Gaz.  for  1833, 

1834,  p.  68.)  .       f  .1, 

[Mr.  James's  case  was  one  of  aneurism  ot  ttie 
external  iliac  artery,  situated  too  high  to  allow  of 
a  ligature  being  applied  to  that  vessel  above  the 
tumor.      Bi-asdor's    operation  was  consequently 
first  performed— the  ligature  was  applied  to  the 
common  femoral  artery,  half  an  inch  below  its 
origin.    This  operation  failed,  however,  to  arrest 
the  progress  of  the  aneurism.    After  an  interval 
of  three  weeks,  it  was  therefore  decided,  on  con- 
sultation,  to  tie  the  aorta  itself]    Mr.  James  began 
the  external  incision  an  inch  above  the  umbilicus, 
and  extended  it  down  to  two  inches  below  it.  After 
the  peritoneum  had  been  opened,  great  embarrass- 
ment was  occasioned  by  the  protrusion  of  the  dis- 
tended bowels.     The  handle  of  the  aneurism- 
needle  broke  at  the  moment  the  instrument  was 
passed  under  the  aorta.  "  The  broken  part  was  so 
sharp,"  says  Mr.  James,  "  that  I  was  obliged  to 
withdraw  it  for  fear  of  injuring  the  intestines. 
With  some  additional  difficulty  I  got  ray  finger, . 
with  Weiss's  instrument  upon  it,  under  the  ar- ■ 
tcry  ;  but,  even  after  this  had  been  eftected,  it  was 
by  no  means  easy,  with  the  best  assistance  of  mj' 
cdleamies,  to  extricate  the  short  needle  bearing 
the  ligature,  so  much  did  the  intestines  interfere 
with  every  kind  of  manqmlalioii.     ^^  !«cn  t  e 
ligature  was  underneath,  I  kept  the  intestines  out 
of- the  way  with  the  fit.gers  of  both  my  l>a"J^  ""^ 
placed  one  of  mv  thumbs  on  the  vessel,  ^hilsti 
Mr,  Luscombe  drew  it  (the  ligature)  hr^t  on  my 
thumb,  and   then  on   the  artery       The    ui nor 
immediately  became  flaccid,  and  a  'lewdness  in  he 
|„wer  extremities  was  complained  of     )  ^  j!";'' 
only  add.  that  the  patient  afterwards  snfle  ed  .  ere 
pain  in  the  lower  limbs,  which  never  ceased  till  he 
d^d,  which  event  took  place  three  hours  and  a, 


half  after  the  operation.  During  this  short  time, 
the  temperature  of  the  lower  limbs  was  equal  to 
that  of  the  trunk  ;  but  it  fell  in  every  part  of  the 
body.  The  p.-irticulars  of  the  post  mortem  examin- 
ation are  interesting ;  but  I  can  only  state  here, 
with  reference  to  Brasdor's  operation,  tliat  "  the 
e-xternal  iliac  artery  did  not  terminate  in  the  fe- 
moral, as  usual,  but  gave  off  two  trunks  of  nearly 
equal  size  ;  and  from  the  inner,  which  corresponded 
with  the  profunda,  the  epigastric  was  given  off." 
Mr.  James  does  not  regard  then  the  result  of  iiis 
attempt  as  unfavourable  to  Brasdor's  method;  "for 
a  considerable  and  satisfactory  alteration  was  pro- 
duced by  tying  only  one  of  the  trunks  which  led 
from  the  iliac,  and  had  the  distribution  been  na- 
tural, it  is  not  improbable,"  says  he,  "a  cure 
would  have  been  obtained."  (See  Med.  Chir. 
Trans,  vol.  xvi.  p.  14.) 

On  this  subject  I  find  the  following  observations 
made  by  my  friend  Mr.  Crosse :  —  "I  meet  yearly 
with  recorded  insf.mces  of  a  portion  of  the  aorta 
being  entirely  obliterated,  and  the  accounts  of 
such  cases  are  often  followed  by  a  word  of  encou- 
ragement to  repeat  the  application  of  a  ligature 
to  this  vessel.  Astley  Cooper,  James,  and  Murray, 
are  the  only  names  associated  with  this  under- 
taking; and  its  intrepid  originator  allows  me  to 
say,  that  he  would  not  repeat  the  operation,  e.xcept 
under  an  improved  and  a  more  safe  plan  of  con- 
ducting it ;  approaching  to  the  sentiments  of  a 
recent  writer,  who  sums  up  a  full  consideration 
of  the  subject  by  remarking  that  the  operation 
ought  not  to  be  again  performed."  {Crosse,  in  Prov. 
Med.  and  Stirg.  Trans,  vol.  v.)    I  am  disposed 
to  be  of  this  opinion  myself;  and,  at  all  events, 
believe  with  Mr.  Guthrie,  that  the  ligature  of  the 
aorla  may  be  in  almost  every  instance  superseded  by 
that  of  the  common  iliac  artery.    I  think  also  with 
him,  that  if  the  operation  ever  succeed,  it  will  be 
when  the  aorta  is  taken  up  by  passing  the  finger 
under  the  peritoneum,  along  the  common  iliac  artery, 
up  to  that  vessel.    (See  Guthrie,op.  cit.  p.  372.) 

[Since  the  above  was  written,  two  additional 
cases  of  ligature  of  the  abdomin.al  aorta  have  been 
published,  making  five  altogether.  The  fourth 
case  occurred  in  the  practice  of  Dr.  C.  B.  Monteiro, 
at  Rio  Janeiro.  The  case  was  one  of  false  diffused 
aneurism  of  the  fcm.oral  artery,  forming  a  large 
swelling  situated  in  the  lower  part  of  the  abdo- 
minal cavity,  on  the  right  side.  The  operation 
was  performed  Aug.  .5th,  1842.  The  ligature  was 
applied  behind  the  peritoneum,  two  lines  above 
the  bifurcation  of  the  aorta.  The  palient  died  on 
the  tenth  day  after  the  operation  of  secondary 
hsEmorrhage,  arising  from  a  small  opening  in  the 
aorta  immediately  above  the  ligature.  (South, 
Translation  of  Chelius,  p.  2.5.5.)  The  last  and 
fifth  case  on  record  was  \mder  the  care  of  Mr. 
South,  in  St.  Thomas's  Hospital.  This  was  for 
an  aneurism  of  the  false  and  diffused  kind,  affect- 
ing the  common  iliac  artery,  in  a  robust  young  man, 
aged  tv/enty-eight.  The  tumor  was  large,  occupying 
the  right  side  of  the  abdomen,  extendmg  from  the 
iliac  fossa  to  near  the  cartilages  of  the  ribs.  The 
opcnition  was  performed  on  the  21st  of  .linu-,  18.56. 
An  mcisicii  was  made  <m  the  left  side  from  a  little 
above  the  anterior  superior  spinous  process  of  the 
ilmm,  to  just  below  the  cartilage  of  the  tenth  rib. 
Xhe  peritoneum  was  raised  from  the  lateral  and 
posterior  wall  of  the  abdomen,  and  a  ligature  was 
passed  arouiul  the  aorta  from  right  to  left,  just 
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above  the  bifurcation.  The  patient  survived  the 
operation  forty-three  hours.  {Lancet,  for  July 
l-2lh  and  Aug.  23rd,  1856.) 

The  peritoneal  cavity  has  been  so  frequently  and 
extensively  opened  of  late  years,  in  the  operation 
for  the  removal  of  ovarian  cysts,  that  the  opinions 
of  surgeons  with  regard  to  abdominal  surgery  in 
general,  and  more  especially  in  reference  to  the 
risks  attending  wounds  of  the  peritoneum  have 
been  materially  modified.  It  has  been  abundantly 
shown,  that  the  danger  of  such  wounds,  when 
intentionally  made  by  the  surgeon  with  clean  cut- 
ting instruments  and  without  bruise  or  violence  to 
the  contained  viscera,  has  been  over  estimated. 
With  this  knowledge  before  him  the  surgeon  of 
the  present  day  should,  it  appears  to  me,  give  the 
preference  to  Sir  Astley  Cooper's  method  of  cutting 
directly  through  the  peritoneum  to  expose  the  aorta, 
if  called  upon  to  apply  a  ligature  to  that  vessel. 

The  danger  attending  this  formidable  operation, 
judging  from  the  cases  on  record,  does  not  appear 
to  arise  so  much  from  the  wound  of  the  peritoneum 
as  from  the  want  of  adequate  circulation  in  the 
lower  extremities,  especially  on  the  side  of  the 
anenrismal  swelling.  This  latter  c:iuse  of  failure 
may  fortunately,  in  future  operations,  to  a  great 
extent,  be  provided  against,  by  applying  the  liga- 
ture above  instead  of  below  the  giving  off  of  the 
inferior  mesenteric  artery  :  by  this  proceeding  a 
stream  of  blood  corresponding  to  the  size  of  the 
anastomosing  branch  of  the  middle  and  right  colic 
arteries  would  be  available  for  the  supply  of  the 
lower  limbs.  The  amount  of  blood  entering  the 
aorta  by  the  inferior  mesenteric  artery  through  the 
channel  above  indicated,  would  appear  to  be  a 
suitable  quantity  for  the  purpose  of  ensuring  the 
required  circulation,  without  distending  the  aneu- 
risma!  sac  so  as  to  endanger  its  rupture. 

From  the  above  considerations,  I  am  not  alto- 
gether opposed  to  the  performance  of  this  operation 
where  it  offers  the  only  chance  of  life,  nor  should 
I  be  greatly  surprised  to  hear  that  a  successful  case 
of  ligature  of  the  aorta  in  the  human  subject  had 
been  added  to  the  triumphs  of  operative  surgery.] 


Rupture  of  the  Aorta  within  the 
Pericardium. 
The  surgical  writings  of  Scarpa,  in  relation  to 
the  formation  of  aneurisms,  have  now  gained  e.x- 
tensive  celebrity  in  the  world.    It  is  well  known 
that  this  author  maintains  the  doctrine,  that,  in  all 
aneurisms,  the  intern.al  and  muscular  coats  of  the 
artery  are  ruptured  ;  and  that  the  anenrismal  sac 
is  not  formed  of  these  tunics,  but  of  the  dilated 
celhilar  sheath  which  surrounds  the  vessel.  When 
a  large  aneurism  bursts,  there  is  always  a  double 
rupture  ;  one  of  the  artery,  another  of  the  aneu- 
risnial  sac.    The  last  is  that  which  is  the  immedi- 
ate cause  of  the  patient's  destruction,  by  altering  the 
circnmscnbcd  state  of  the  aneurism  into  t\\^  diffused 
There  are  some  exceptions,   however  to  the" 
(oregoing  statement ;  and  Scarpa  has  not  failed  to 
point  them  out.    When  the  internal  and  muscular 
coats  of  the  aorta  arc  ruptured  in  a  situation  where 
the  outside  of  the  vessel  is  only  covered  by  a  thin 
tense,  closely  adherent  membrane,  such  membrane 
may  be  ruptured  at  the  same  time  with  the  proper 
coats  of  the  artery,  and  sudden  death  be  occa- 
sioned by  the  effusion  of  blood  in  the  cavity  of  the 
thorax,    'i'hese  events  are  liable  to  happen  when- 
ever the  proper  coats  of  the  aorta  are  ruptured 
t4 
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w.ithin  the  pericardium,  where  the  vessel  is  only 
covered  by  a  thin  layer  reflected  from  this  mem- 
hranous  hag.  Walther  has  recorded  one  example 
of  this  kind,  and  Morgagni  several  others.  A  si- 
milar case  is  related  by  Scarpa.  Several  speci- 
mens are  contained  in  the  museums  of  the  London 
Hospitals.  (See  Haller,  Dispui.  Chir.  tome  v.  ; 
Ada  Medic.  Berlin,  vol.  viii.  p.  86;  Morqagni 
De  Sed.  ct  Causis  Morh.  Epist.  xxvi.  art.  7,  1  7,  21 ; 
Epist  xxvii.  art.  28;  Scat-pa,  On  Aneurism,  transl. 
hy  Wishart,  p.  81.  Also  Hodgson,  On  the  Diseases 
of  Arteries  and  Veins.') 

Steatomatous  Tumors  op  the  Aorta, 
Two  steatomatous  tumors  were  noticed  by 
Stenzel  in  the  body  of  a  male  subject.  They 
were  situated  in  the  substance  of  the  membranes 
of  the  aorta,  immediately  below  its  arch.  Not- 
withstanding these  swellings  had  rendered  the 
vessel  almost  impervious,  the  man  had  the  appear- 
ance of  strength,  and  cf  having  been  well  nourished. 
IIcBC  corpora  fire  cor  magnitudine  acquabant  ut 
omnem  propemodum  exeunti  e  sinisiri  cordis  ilialamo 
sanguini  spatittm  prcBcluderent.  De  Steatomatibus 
in  principio  arterife  aortoe,  &c.  Wittemb.  1723. 
This  is  another  striking  fact,  illustrating  th-e  great 
powerof  the  inosculations  to  carry  on  the  circulation. 

Compression  op  the  Aorta, 
In  order  to  restrain  haemorrhage  from  the  inferior 
half  of  the  body,  more  especially  from  the  uterus, 
has  been  warmly  advocated,  and  in  thin  persons 
seems  calculated  to  be  beneficial.  (See  Crosse,  Pro- 
vincial Med.  and  Surgical  Trans,  vol.  v.)  I  have 
mentioned  the  adoption  of  this  plan  by  Sir  Astley 
Cooper,  in  the  case  where  he  opened  the  aneurismal 
sac,  previously  to  putting  a  ligature  on  the  aorta. 

APHjERESIS  (from  a<paipit»,  to  remove). 
A  term  formerly  used  in  the  schools  of  surgery  to 
signify  that  part  of  surgery  which  relates  to  the 
removal  of  any  portion  of  the  body. 

APONEUROSIS.  Matter  often  collects  under 
aponeuroses,  particularly  under  those  which  cover 
the  muscles  of  the  thigh,  leg,  and  forearm.  Ab- 
scesses are  also  sometimes  met  with  under  the  tem- 
poral, the  palmar,  and  the  plantar  fasciee;  in  the 
tendinous  thecas,  which  include  the  flexor  tendons 
of  the  fingers  ;  and,  occasionally,  also  in  the  apo- 
neurotic sheath,  in  which  the  rectus  abdominis 
muscle  is  situated. 

One  particular  effect  of  an  aponeurosis,  or  fascia, 
lying  between  a  collection  of  matter  and  the  skin, 
is  materially  to  retard  the  progress  of  the  pus  to- 
wards the  surface  of  the  body.  Hence,  if  the  case 
be  allowed  to  take  its  own  course,  the  quantity  of 
matter  increases ;  the  pus  spreads  extensively  under 
the  aponeurosis  in  every  possible  direction  ;  sepa- 
rates the  muscles  from  such  fascia,  and  the  mus- 
cles from  each  other  ;  and  the  abscess  does  not 
burst  till  a  vast  deal  of  mischief  has  been  produced, 
together  with  more  or  less  sloughing  of  the  fascia, 
tendons,  &c.  These  circumstances  caimot  happen 
without  a  considerable  degree  of  constitutional 
disturbance,  and  a  permanent  loss  of  the  use  of 
certain  muscles.  Even  when  a  spontaneous  open- 
ing is  formed,  and  some  of  the  matter  escapes,  it 
is  often  only  a  very  imperfect  discharge  ;  for  the 
aperture  generally  occurs,  not  in  a  depending  situ- 
ation, nor  over  the  main  collection  of  pus,  but  at 
a  part  where  the  aponeurosis  is  thinnest,  and  con- 
sequently where  the  matter  has  the  least  resistance 
to  overcome  in  getting  to  the  surface  of  the  body. 


In  all  such  cases,  the  chief  indication  is  to  make 
an  early  and  a  depending  opening  with  a  lancet, 
so  as  to  prevent  the  extension  of  the  abscess,  and 
to  let  the  matter  escape  as  fast  as  it  is  formed.  If 
a  spontaneous  opening  should  have  occurred  in  an 
unfavourable  place,  a  new  aperture  must  be  made 
in  a  proper  situation,  or  if  the  former  should  be 
sufficiently  depending  and  near  the  principal  accu- 
mulation of  matter,  but  too  small,  it  must  be  ren- 
dered larger  with  a  curved  histoury  and  a  director. 
Whenever  any  black  dead  pieces  of  fascia,  or 
tendons,  present  themselves  at  the  opening,  they 
must  be  taken  hold  of  with  a  pair  of  forceps,  and 
6xtr3.ct6d> 

APPAR.^TUS  MINOR  ;  APPARATUS 
MAJOR  ;  APPARATUS  ALTUS.  Three  ways 
of  cutting  for  the  stone.    (See  Lithotomy.) 

AQUA  PICIS  LIQUIDiE.  DM.  Take  of 
tar  two  pints  ;  water  a  gallon.  Mix  them  with  a 
wooden  rod  for  a  quarter  of  an  hour,  and  after 
the  tar  has  subsided,  let  the  liquor  be  strained,  and 
kept  in  well-corked  bottles.  This  lotion  is  often 
used  in  porrigo,  and  ulcers  surrounded  with  scor- 
butic redness. 

ARCHOPTOSIS.  See  Rectum,  Prolapsus 

OF. 

ARGENTI  NITRAS.  {Nilraie  of  Silver, 
lunar  caustic.)    See  Silver,  Nitrate  of. 

[ARNICA.  The  tincture  of  the  flowers  of  this 
plant  hns  been  thought  to  be  efficacious  in  pro- 
moting absorption  in  bruises,  sprains,  and  extrava- 
sations of  blood.    A  lotion  composed  of  two  oimces 
of  tincture  of  arnica  to  eight  ounces  of  water  may 
be  emploj'ed  for  this  purpose.    Mr.  Erichsen  "  en- 
tertains no  doubt  of  its  efficacy."     He  states  that 
he  has  employed  it  largely  in  extensive  extravasa- 
tions, and  has  rapidly  promoted  their  absorption 
by  its  use.   (See  Science  and  Art  of  Surg.  p.  83.)] 
ARSENIC  was  the  chief  ingredient  in  a  secret 
remedy,  which  long  obtained  celebrity  in  Ireland 
for  the' cure  of  cancer,  and  is  now  well  known 
amongst  surgeons  by  the  name  of  Plunket's  caustic. 
This  application  consists  of  the  ranunculus  acris, 
the  greater  crowfoot,  the  flammula  vulgaris,  and 
the  lesser  crowfoot,  in  the  proportion  of  .an  ounce 
of  each,  bruised  and  mixed  with  a  drachm  of  the 
white  oxide  of  arsenic,  and  five  scruples  of  sulphur. 
The  whole  is  to  be  beaten  into  a  paste,  formed 
into  balls,  and  dried  in  the  sun.    When  required 
for  use,  these  balls  are  beaten  up  with  yolk  of  egg, 
and  spread  upon  a  piece  of  pig's  bladder.  The 
use  of  the  ranunculus  is  to  destroy  the  cuticle, 
upon  which  the  arsenic  would  have  no  effect  ;  for 
it  is  to  be  observed  that  Plunket's  caustic  was 
employed  for  the  dispersion  of  tumors  as  well  as 
for  the  relief  of  ulcerated  cancers.    The  applica- 
tion is  to  remain  on  the  part  twenty-four  hours,  at 
the  end  of  which  the  slough  is  to  be  dressed  with 
any  simple  unirritating  ointment.     When  arsenic 
was  first  recommended  as  an  application  for  can- 
cer, it  used  generally  to  be  blended  with  opium. 
Wiien  Plunket's  caustic  is  employed,  so  as  to  form 
an  eschar  over  a  scirrhous  tumor,  I  conjecture 
that  if  it  ever  do  good,  it  is  not  by  any  specific 
effect  of  this  arsenical  application,  but  simply 
by  its  producing  a  slough.     It  is  highly  probable 
also  that   the  swellings  which  have  been  thus 
dispersed,  have  never  been  complicated  with  tio 
structure  characteristic   of  true  scirrhus.  Willi 
respect  to  cancerous  ulcers,  Plunket's  caustic  some- 
times produces  a  .degree  of  amendment,  which. 
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however,  rarely  lasts  for  any  considerable  time  ;  but 
many  inveterate  ulcerations  and  anomalous  soreo 
derive  permanent  benefit  from  it,  and  are  even 
completely  cured  by  it.  Some  examples  of  lupus, 
ulcerations  about  the  roots  of  the  nails,  and 
reputed  carcinomatous  sores  of  the  lips,  are  of  this 
description. 

At  Paris,  an  arsenical  paste  was  formerly  used 
by  Dubois,  and  other  surgeons  of  that  capital,  for 
cancerous  sores  of  the  penis,  and  other  malignant 
ulcers,  li  was  composed  of  seventj-  parts  of  cin- 
nabar, twent}'-t\vo  of  sanguis  draconis,  and  eight 
of  the  white  oxide  of  arsenic  (arsenious  acid), 
formed  into  paste  with  saliva  at  the  time  when  it  is 
to  be  employed.  "The  pain  and  inflammation 
that  succeed  the  use  of  it  (says  Mr.  Crosse)  cannot 
be  equalled  by  the  severest  operations  with  the 
knife.  (Sketches  of  the  Medical  Schools  of  Paris, 
p.  45,  8vo.  J815.)  Even  death  may  be  oc- 
casioned by  the  absorption  of  the  poison,  as 
appears  from  the  two  annexed  facts,  the  first  of 
which  is  recorded  by  M.  Roux,  in  his  Mcdeclne 
Operatoire.  "  The  day  after  the  paste  was  applied, 
the  patient  complained  of  colic  and  severe  vomiting, 
and  in  two  days  perished  in  convulsions,  etles  plus 
vires  angoisses.  The  internal  coat  of  the  stomach, 
and  a  great  part  of  the  intestinal  canal  were  inflamed, 
and  marked  here  and  there  with  dark  spots."  Just 
before  I  visited  Paris  (adds  Mr.  Crosse),  I  dis- 
sected in  London  a  woman  who  died  under  similar 
circumstances,  and  where  the  same  morbid  ap- 
pearances were  presented,  &c.  (Op.  cit.) 

Justamond's  applications  to  cancer  were  gene- 
rally combinations  of  arsenic  and  sulphur.  One 
formula  was  an  ounce  of  yellow  arsenic,  with  half 
that  quantity  of  armenian  bole,  and  sometimes 
as  much  red  precipitate.  He  also  employed  a 
sulphuret  of  arsenic,  and  a  combination  of  this  sul- 
phuret  with  crude  antimony.  The  arsenical  pre- 
paration selected  for  use  was  scraped,  and  laid  on 
the  middle  of  the  sore,  the  edges  of  which  were 
moistened  with  a  combination  of  the  muriate  of 
iron  and  muriate  of  ammonia.  In  some  instances, 
it  is  alleged  the  effects  of  the  treatment  were  the 
correction  of  the  fetid  smell,  melioration  of  the  ap- 
pearance of  the  sore,  and  separation  of  the  cancer- 
ous part. 

In  the  Pharmacopoeia  Chirurgica,  Justamond's 
arsenical  caustic  is  directed  to  be  made  in  the 
following  manner : — Antimonii  pulverizati,  5  j. 
Arsenici  pulverizati,  31].  These  are  to  be  melted 
I  together  in  a  crucible.  The  application  may  be 
reduced  to  any  degree  of  mildness  by  blending 
•with  this  pulverised  caustic  a  quantity  of  opium  in 
the  form  of  powder,  which  was  also  supposed  to 
act  spi'cifically  in  diminishing  pain. 

The  powder  of  white  oxide  of  arsenic,  unmixed 
with  other  substances,  has  sometimes  been  sprinkled 
upon  cancerous  and  other  inveterate  ulcers  ;  but 
the  practice  is  now  abandoned  by  every  judicious 
8Hr;^con,  on  account  of  the  violent  pain  resulting 
from  it,  and  the  not  unfrequently  fatal  conse- 
quences of  its  absorption.  Could  I  suppose  that 
a  man  so  rash  and  ignorant  as  to  revive  this 
murderous  practice  yet  existed  in  the  profession, 
I  should  feel  disposed  to  lengthen  these  remarks  ; 
but  I  am  persuaded  that,  in  this  coiuitry  at  least, 
more  judgment  and  knowledge  everywhere  pre- 
vail. The  white  oxide  of  arsenic,  however,  may 
be  applied  with  more  prudence  in  other  forms  ; 
either  in  one  of  those  already  specified  ;  or  as  a 


lotion,  composed  of  eight  grains  of  the  oxide,  and 
the  same  quantity  of  subcarbonate  of  potash,  dis- 
solved in  four  ounces  of  distilled  water  ;  or  as  an 
ointment,  formed  by  rubbing  together  one  drachm 
of  the  oxide,  and  twelve  drachms  of  spermaceti 
ointment.  (See  A.  T.  Thomswi's  Dispensatory, 
p.  51.) 

In  the  American  edition  of  this  Dictionary,  Dr. 
Reese  observes  :  "  There  can  be  little  doubt  that 
arsenic  is  the  basis  of  the  active  ingredients  of 
most  of  the  popular  nostrums  of  the  day,  which 
are  set  forth  in  our  public  papers  as  infallible 
remedies  for  the  cure  of  cancerous  affections,  as 
they  are  termed  ;  and  hence  the  manifold  evils 
which  we  often  witness  from  such  practice.  So 
long  ago  as  in  1786,  Dr.  Rush  favoured  the  public 
with  an  exposition  of  the  nature  of  the  famous 
cancerous  powder  of  Dr.  Martin;  its  base  was 
arsenic;  though,  like  the  specifics  of  our  own  time, 
it  was  alleged  to  be  of  a  vegetable  nature.  The 
external  application  of  arsenic  ought  to  be  had 
recourse  to  only  after  the  severest  scrutiny  into  the 
peculiar  character  of  the  case  and  constitution 
affected.  Even  in  small  quantities  it  has  produced 
apoplexy,  mental  aberration,  organic  lesion  of  the 
stomach,  paralysis,  loss  of  motion,  enlargement  of  the 
joints,  fatal  petechias,  &c.  Arsenic,  in  fact,  may 
be  enumerated  among  that  class  of  poisons  which 
induces  nearly  the  same  effects  when  externally 
applied  as  when  taken  inwardly.  The  experiments 
of  Brodie,  as  well  as  those  oif  other  philosophers, 
demonstrate  that  its  influence  on  the  system  is  no 
less  rapid  and  dangerous  when  had  recourse  to  as 
an  external  application  to  denuded  surfaces  than 
when  applied  directly  to  the  stomach.  Another 
peculiarity  of  its  action  deserves  also  farther  to  be 
stated  -.  according  to  Professor  Francis  {Lectures  on 
Forensic  Medicine),  in  some  cases,  even  while 
favourable  anticipations  from  the  operation  of  this 
powerful  agent  locally  applied  are  indulged,  of  a 
sudden  the  general  health  yields,  and  death  ensues 
rapidly  and  unexpectedly  ;  an  occurrence  of  much 
consideration  in  the  investigations  of  the  juridical 
physician." 

Febure's  celebrated  remedy  consisted  of  ten 
grains  of  the  white  oxide  of  arsenic,  dissolved  in  a 
pint  of  distilled  water,  to  which  were  then  added 
an  ounce  of  the  extractura  conii,  three  ounces  of 
the  liquor  plumbi  subacetatis,  and  a  drachm  of 
laudanum.  With  this  fluid  the  cancer  was  washed 
every  morning.  Febure  likewise  gave  arsenic 
internally  ;  and  his  prescription  was  two  grains  of 
the  white  oxide  ;  a  pint  of  distilled  water  ;  syrup 
of  chicorj',  q.  s.  ;  and  half  an  ounce  of  rhubarb. 
Of  this  mixture,  a  table  spoonful  was  given  every 
night  and  morning,  with  half  a  drachm  of  the 
syrup  of  poppies.  Each  dose  contained  about 
one-twelfih  of  a  grain  of  arsenic  ;  but,  in  propor- 
tum  as  the  patient  was  able  to  bear  an  increased 
quantity,  the  dose  was  gradually  augmented  to  six 
table  spoonfuls  of  the  solution. 

Dupuytren  was  in  the  habit  of  employing  cer- 
tam  preparations  of  arsenic,  which  clemied  the 
diseased  surfaces  without  destroying  them.  One 
of  his  formulffi  was  a  powder;  t"he  other  a"  liquid 
I  he  arsenious  acid  constituted  the  basis  of  both' 
The  calomel,  joined  with  it,  he  conceived  might 
have  some  cfiect  ;  but  the  arsenic  was  the  essential 
thmg.  The  powder  consisted  of  four  parts  of 
arsenious  acid,  or  oxide  of  arsenic,  and  ninety- 
six   of  calomel.    Sometimes  the  proportion  of 
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arsenic  was  increased  to  five  or  six  parts  in  the 
hundred.  The  liquid  preparation  was  principally 
the  above  powder  mixed  with  gum  arable,  and 
moistened  with  distilled  water,  so  as  to  make  a 
paste.  In  the  latter  formula,  however,  Dupuytren 
usually  increased  the  proportion  of  arsenic,  employ- 
ing six,  eight,  ten,  or  twelve  parts  of  arsenic,  with 
so  many  parts  of  calomel  as  made,  with  the  arsenic, 
one  hundred.  Dupuytren  employed  this  application 
with  considerable  success  for  the  cure  of  many 
phagedenic  ulcerations  of  the  lips,  and  other  parts 
of  the  face,  approaching  almost  to  cancer  in  respect 
to  obstinacy.  (See  Cliniqtte  Chir.  t.  iv.  p.  471) 
In  University  College  Hospital,  I  employed 
Dupuy  tren's  arsenical  powder  last  year,  in  one  or 
two  instances  of  the  same  kind,  with  complete 
success.  In  lupus,  or  noli-me-tangere,  it  is  a 
valuable  application. 

[In  onychia  maligna,  Mr.  Luke  speaks  highly  of 
an  ointment  containing  two  grains  of  arsenious  acid 
to  an  ounce  of  spermaceti  ointment.] 

The  liquor  potasses  arsenitis  (Ph.  Lond.),  or 
Fowler's  solution,  is  the  formula  commonly  em- 
ployed for  the  internal  exhibition  of  this  mineral. 
A  fluid  ounce  of  this  solution  contains  four  grains 
of  arsenious  acid.  The  dose,  according  to  Dr. 
Fowler,  is  as  follows  :— From  two  years  old  to  four, 
M.  ij  or  iij  to  v  ;  from  five  to  seven,  M.  v  to  vij  ; 
from  eight  to  twelve,  M.  vij  to  x  ;  from  thirteen-to 
eighteen,  M.  x  to  xii  ;  from  eighteen  upwards,  M. 
xii.  These  doses  may  be  repeated  every  eight  or 
twelve  hours,  the  medicine  being  diluted  with  thick 
gruel,  or  barley-water.  [Dr.  Pereira  remarks,  that 
the  quantities  here  indicated  are  larger  than  it  will 
be  safe,  in  most  cases,  to  commence  with.  Half  an 
ounce,  taken  in  the  space  of  five  days,  is  supposed 
to  have  caused  death.  {Elem.  of  Mat.  Med.  3rd  ed. 
vol.  i.  p.  669.)  For  an  adult,  about  five  minims 
is  now  the  ordinary  dose  ;  ten  minims  would  be 
considered  as  an  excessive  quantity  by  most  prac- 
titioners. As  the  preparation  is  decomposed  by 
the  infusion  and  decoction  of  cinchona,  it  should 
never  be  ordered  with  either  of  these  medicines. 
It  should  be  taken  immediately  after  a  meal,  when 
the  stomach  is  filled  with  food;  for  when  given  on 
an  empty  stomach  it  is  much  more  likely  to  oc- 
casion gastric  disturbance. 

The  iodide  of  arsenic  has  been  recommended  by 
Dr.  Walshe  in  the  treatment  of  scirrhous  tumors  of 
the  bieast.  It  should  be  given  in  doses  of  a  six- 
teenth to  a  twelfth  of  a  grain  twice  daily,  and  may 
be  continued  without  risk  for  several  months.  He 
thinks  he  has  observed  that  under  its  use  the  pain 
decreases  in  violence,  and  that  the  active  growth  of 
the  tumor  may  be  diminished,  and  perhaps  sus- 
pended. (See  Treatise  on  Cancer,  p.  202,  Lond. 
1846.)] 

It  will  only  bo  in  my  power  to  specify  here  a 
few  of  the  numerous  surgical  cases  in  which  the 
internal  employment  of  arsenic  has  been  proposed. 
The  following  are  particularly  worthy  of  atten- 
tion :  cancer ;  lupus  ;  elephantiasis  ;  onychia  ; 
various  unnamed  malignant  ulcers  ;  various  cutii- 
neous  affections,  lepra,  psoriasis,  eczema,  &c. 
A  longer  list  of  diseases,  for  which  a  trial  of 
arsenic  is  suggested,  may  be  seen  in  some  papers 
published  by  Mr.  Hill.  (Ediii.  Mud.  and  Sioy. 
Journ.  vols.  v.  vi.) 

In  cases  of  poison  by  arsenious  acid,  or  arsenite 
of  potash,  practitioners  universally  agree  respecting 
the  first  indication  ;  which  is,  to  empty  the  stoniiicli 
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as  quickly  as  possible,  with  the  stomach  pump  or  an 
emetic.  In  this  country,  if  the  pump  be  not  at 
hand,  the  common  practice  is  to  exhibit  an  emetic 
of  sulphate  of  zinc,  or  sulphate  of  copper,  which 
(it  is  said)  ought  to  be  preferred;  first,  because  it 
does  not  require  much  dilution  for  its  action  — 
a  circumstance  of  no  small  importance  where  poi- 
sons act  by  being  absorbed  ;  and,  secondly,  because 
it  is  extremely  expeditious,  a  dose  of  fifteen  or 
twenty  grains  producing  almost  instantaneous  vo- 
miting, without  exciting  that  previous  stage  of 
nausea,  which  so  frequently  characterises  other 
emetics,  and  which  produces  a  state  of  the  vascular 
system  highly  favourable  to  the  function  of  absorp- 
tion, (See  Pharmac.ologia  by  Dr.  Paris,  p.  232, 
vol.  i.  ed.  5.),  If  the  pump  be  used,  Dr.  A.  T. 
Thomson  is  of  opinion  that  lime-water  should  be 
used  to  wash  out  the  stomach.  The  union  of 
lime  and  arsenious  acid  forms  a  nearly  insoluble 
salt  ;  so  that  while  we  are  freeing  the  stomach  from 
its  deleterious  contents,  we  are  also  lessening  the 
virulence  of  any  part  of  it  which  may  remain.  If 
the  above  emetics  be  given,  lime-water  should  be 
drunk  immediately  after  the  first  act  of  vomiting. 
Oil,  and  also  milk,  may  be  given  ;  but  no  dUuent 
fluid  calculated  to  dilute  and  dissolve  the  arsenious 
acid.  Alkaline  solutions  are  objectionable,  be- 
cause the  alkaline  arsenites  are  very  soluble,  and  as 
poisonous  as  arsenic  itself.  (See  Tliomsons Elements 
of  Therapeutics  and  Materia  Med.  p.  518,  ed.  2.) 

It  is  remarked  by  Orfila,  that  lime-water  ofifers 
no  particular  advantage  in  cases  of  poison  with  the 
solid  arsenical  acid  ;  but,  where  this  acid  is  fluid, 
he  admits  the  great  utility  of  lime-water,  as,  in  this 
circumstance,  an  insoluble  arsenite  of  lime  is  formed, 
the  action  of  which  is  very  weak.  This  last  ob- 
servation is  confirmed  by  experiments  on  dogs. 
( Toxicoloffie  Generale,  t.  i.  p.  233,  ed.  2.) 

When  inflammation  of  the  abdomen,  and  alarm- 
ing nervous  symptoms  prevail,  the  means  of  relief 
are  leeches,  venesection,  the  warm  bath,  fomenta- 
tions, emollient  clysters,  and  antispasmodic  narcotic 
medicines. 

Success  will  depend,  in  a  great  measure,  upon 
the  regimen  observed  during  the  patient's  conva- 
lescence :  he  should  be  chiefly  nourished  with  milk- 
gruel,  cream,  rice,  and  beverages  of  a  mucilagi- 
nous nature.    (See  Orjila,  t.  cit.  p.  235.) 

In  1831,  the  hydrated  sesquioxide  of  iron  was 
discovered,  by  Dr.  Bunsen,  to  be  a  powerful  anti- 
dote, if  administered  in  time.  (See  J.  G.  Crosse, 
in  Prov.  Med.  Trans,  vol.  v.  p.  51 ;  J.  liobsoii, 
in  Land.  Med.  Gaz.  Nov.  5.  1836.) 

[If  a  sufficiently  large  quantity  of  the  hydrated 
sesquioxide  be  added  to  a  solution  of  arsenious 
acid,  it  combines  with  the  acid,  and  forms  an  in- 
soluble precipitate.  Dr.  Maclagan  says  that 
twelve,  Dcvergie  thirty-two,  parts  of  the  hydrated 
oxide  are  required  for  every  part  of  arsenious  acid 
swallowed.  Dr.  Beck  recommends  that  it  should 
be  given  in  the  quantity  of  a  table  spoonful  every 
five  or  ten  minutes,  or  ns  often  as  the  patient  can 
swallow  it.  But  it  appears  from  the  experiments 
of  Dr.  A.  Taylor,  that  when  the  hydrated  sesqui- 
oxide is  mixed  with  arsenious  acid  in  the  form  of 
potvder,  that  little  or  no  chemical  eftect  is  pro- 
duced. Now,  as  in  most  cases  of  arsenical  poison- 
ing the  ar.'ienious  acid  is  taken  in  the  form  of 
powder,  it  follows  tliat  in  such  the  hydrated  sesqui- 
oxide would  not  act  as  an  antidote.  Nevertheless, 
according  to  Dr.  Beck,  the  results  of  its  employ- 


ment  have  been  encouraging.  In  thirty-one  cases 
in  which  it  was  given  recovery  toolc  place  in 
twenty-nine.  In  one  of  these,  nearly  two  drachms 
of  arsenic  had  been  taken.  In  the  two  unsuc- 
cessful cases,  the  antidote  could  not  be  retained  on 
the  stomacii.  (See  Pereira,  Elem.  of  Mai.  Med. 
3rd  ed,  vol.  i.  p.  767.)] 

ARTERIES.  The  process,  by  which  a  divided 
or  punctured  artery  is  healed,  is  particularly  con- 
sidered under  the  word  HiEaioRRHAGE  ;  while  the 
general  principles,  which  ought  to  be  observed  in 
the  application  of  the  means  for  the  stoppage  of 
bleed  ing,  may  be  collected  partly  from  the  remarks 
contained  in  that  part  of  the  work,  and  partly  from 
what  is  stated  in  the  articles  Amputation,  Aneu- 
rism, and  Ligature. 

As  the  condition  of  a  bleeding  patient  admits 
of  no  delay,  and  the  preservation  of  his  life 
entirely  depends  upon  proper  measures  being 
immediately  taken,  no  man  ought  to  be  suf- 
fered to  profess  surgeri"-  who  is  not  competent  to 
the  treatment  of  wounded  arteries,  whether  injured 
by  accident  or  in  a  surgical  operation.  Loss  of 
limb,  or  life  itself,  is  the  too  frequent  consequence 
of  such  ignorance.  Thus,  Langenbeck  recites  the 
case  of  a  turf-cutter,  who  let  the  instrument  with 
which  he  worked  fall  against  the  lower  part  of  his 
leg,  whereby  the  posterior  tibial  artery  was 
wounded.  The  blood  gushed  out  profusely,  and 
the  surgeon  who  was  sent  for  applied  a  tourniquet 
to  the  popliteal  artery,  and  thus  stopped  the  bleed- 
ing for  a  time  ;  but,  unfortunately,  the  tourniquet 
was  kept  so  long  on  the  limb,  that  the  foot 
mortified,  and  sloughed  awa}-.  {Bibl.  fur  die 
Ckir.  b.  i.  p.  231,  232.  Gott.  1806.)  From  the 
e.xplanations,  delivered  in  the  article  HiEMOR- 
RH.4GE,  it  will  be  seen  that,  in  all  bleedings  from 
considerable  arteries,  nothing  is  equal  to  the  liga- 
ture, as  a  means  of  preventing  the  further  loss  of 
blood  ;  and  it  may  be  laid  down  as  a  standing  rule, 
that  each  extremity  of  the  wounded  vessel  should 
be  tied  as  near  as  possible  to  the  wound  in  its 
coats.  As  Mr.  Hodgson  has  remarked,  "  the  ne- 
cessity of  tying  both  ends  of  a  wounded  artery 
is  evident  from  the  fact,  that  the  anastomoses  in  all 
parts  of  the  body  are  so  extensive  as  to  furnish  a 
supply  of  blood,  which  may  pass  through  the 
lower  extremity  of  the  wounded  vessel  in  a  suffi- 
cient stream  to  pro^ce  an  alarming,  and,  in  some 
instances,  a  fatal  hseraorrhage."  (Om  Diseases  of 
Arteries,  S{c.  p.  469.)  This  correct  observation 
is  followed  by  a  case  in  which  the  bleeding  from 
the  lower  end  of  a  divided  brachial  artery  caused 
the  patient's  death.  Of  course,  the  inference  is 
that  both  extremities  of  the  vissel  ought  to  have 
been  tied  directly  after  the  receipt  of  the  wound. 
With  regard  to  tying  the  trunk  of  an  artery  in 
a  part  of  the  limb  where  it  can  be  exposed  with 
facility,  when  it  is  diflicult  to  secure  its  hleeding 
extremities,  as  Mr.  Hodgson  remarks,  the  prac- 
tice "  was  fal8<:ly  deduced  from  a  knowledge  of 
the  fact  that  the  ligature  of  an  artery  at  a  dis- 
tance from  the  disease  will  elfect  the  cure  of  an 
aneurism.  But,  a  more  intimate  acquaintance 
with  tlie  condition  of  a  limb  after  Bucli  an  opera- 
tion, and  the  processes  by  which  the  cure  of  an 
aneurism  is  elfected  after  the  modern  operation, 
alford  a  com|dete  illustration  of  the  inefficacy  and 
danger  of  this  mode  of  treating  a  wounded  artery  ; 
for  it  is  now  fully  proved,  that  when  an  artery  is  tied 
a  stream  of  blood  continues  to  pass  through  it  below 
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the  ligature."  This  well-informed  surgeon  is  aware 
however,  tliat  instances  do  occur,  in  which  only  the 
upper  end  of  a  wounded  artery  is  tied,  and  yet  the 
patient  recovers  without  hemorrhage  from  the  lower 
orifice,  \\  hich  is  closed  by  the  natural  processes. 

In  the  year  1814,  in  Holland,  I  took  up  the 
femoral  artery,  in  the  middle  of  the  thigh,  in  a 
case  where  the  popliteal  artery  had  given  way, 
ten  days  after  the  passage  of  a  musket-ball  through 
the  ham.  I  employed  only  one  smallish  ligature, 
which  was  applied  with  the  precaution  of  not  de- 
taching the  artery  from  its  natural  connections. 
The  hasmorrliage  was  effectually  stopped,  and  the 
wound  healed  in  the  most  favourable  manner. 
Here,  no  doubt,  the  inflammation  in  the  ham  had 
obliterated  the  portion  of  the  artery  immediately 
below  the  point  at  which  it  had  sloughed,  or  ul- 
cerated; and  there  might  even  have  been,  from 
the  same  cause,  some  deposition  of  lymph  within  the 
upper  portion  of  the  popliteal  artery,  contributing 
to  the  success  of  the  operation.  But,  no  doubt,  it 
was  the  diminution  of  the  impulse  of  the  cii'cula- 
tion  by  the  ligature  of  the  femoral  artery,  which 
enabled  nature  to  complete  the  obliteration  of  the 
wounded  part  of  the  vessel.  In  1834,  I  cut  down 
to  and  tied  the  popliteal  artery  in  the  University 
College  Hospital,  to  stop  hiemorrhage  from  the  pos- 
terior tibial  artery,  which  had  been  wounded  in  a 
boy  who,  in  cleaning  a  window,  slipped,  and  thrust 
his  leg  through  a  pane  of  glass.  As,  in  conse- 
quence of  the  house-surgeon  having  made  several 
ineffectual  attempts  to  stop  the  bleeding  by  liga- 
ture of  the  posterior  tibial,  there  was  an  exten- 
sive ill-conditioned  wound,  I  judged  it  better  to  tie 
the  popliteal  artery  than  to  increase  the  dis- 
turbed state  of  the  parts  lower  down.  The  opera- 
tion, which  was  attended  with  no  difliculty,  suc- 
ceeded completely,  as  the  ligature  of  the  femoral 
artery  has  done  in  the  hands  of  Bupuytren,  Del- 
pech,  and  others,  for  the  stoppage  of  hajmorrhage 
from  the  tibial  arteries  in  compound  fractures  of 
the  leg.  Sometimes,  says  Mr.  Hodgson,  when 
hemorrhage  takes  place,"  a  few  days  after  the 
bleeding  from  a  wounded  artery  has  been  stopped 
by  compression,  one  extremity  of  the  vessel  will  be 
pervious,  whilst  the  other  will  have  closed  by 
the  natural  processes.  Cases  have  even  occurred 
in  wliich  the  upper  end  of  the  artery  has  been 
closed  by  the  natural  processes,  whilst  those  pro- 
cesses failed  in  eifecting  the  obliteration  of  the 
lower  extremity  of  the  vessel,  from  wliich  a  serious 
hccmorrhage  took  place.  (Hodgson,  op.  cit.  475- 
and  Guthrie,  in  Neio  Med.  and  Phqs.  Journ. 
vol.  iv.  p.  177.)  Indeed,  in  the  example  in  whicli 
I  took  up  the  femoral  artery  myself,  it  was  impos- 
sible to  Biiy  positivf  ly,  wlietl'ier  the  blood  came  from 
the  part  of  the  popliteal  artery  above,  or  below  the 
slough  in  it,  as  no  incision  was  made  into  the  ham. 

It  is  observed  by  Mr.  Guthrie,  that  the  lower 
end  of  a  divided  artery  is  more  prone  to  secondary 
hicmorrhago  than  the  upper;  and  that  when  bleed- 
ing returns,  alter  having  been  arrested  for  a  period 
ol  lour  hours,  it  takes  place,  in  all  probability,  from 
the  lower  end.  "  This  (says  he)  may  alwavs  be 
known  by  the  darker  colour  of  the  blood,  aiid  by 
its  (lowing  out  in  a  continuous  stream,  in  the  same 
manner  as  water  rises  (iom  a  spring,  and  not  with 
any  arterial  impulse."  (See  Guthrie,  On  JJis.  and 
Iiij.of  Arteries,  p.  248.)  His  observations  lead  him 
to  conclude,  that  the  retraction  and  contraction  of 
the  lower  end  of  a  divided  artery,  is  neitlicr  so 
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perfect  nor  so  permanent,  !is  at  tlie  upper  end  ; 
and  that  the  internal  coaguliim  (see  H-TiMoa- 
khage)  is  in  many  instances  altogether  wanting, 
or  very  defective  in  its  formation  (p.  251). 

In  this  work  Mr.  Guthrie  censures  the  common 
fear  about  cutting  muscular  fibres,  in  operations 
to  secure  wounded  arties  ;  and,  in  support  of  his 
own  view,  points  out  the  inconveniences  at- 
tending the  plan  of  taking  up  the  posterior  tibial 
artery,  as  described  by  Mr.  Harrison  (see  Sur- 
gkalAnai.  of  the  Arteries,  p.  177,  vol.  ii.  ed.  2). 
Instead  of  this,  he  is  an  advocate  for  dividing  mus- 
cles entirel}',  or  the  fibres  of  a  muscle,  by  an  ex- 
tensive transverse  incision,  if  likely  to  facilitate  the 
application  of  the  ligature  to  a  wounded  artery 
(p.  261).  This  last  maxim,  however,  is  not  en- 
tirely new,  Desault  having  long  ago  recommended 
cutting  the  sartorius  across  to  get  at  the  femoral 
artery  ;  Scarpa,  the  pectoralis  major,  to  get  at  the 
wounded  axillary  artery;  and  Dupuytren,  the  an- 
terior scalenus,  to  reach  a  particular  point  of  the 
subclavian.  Mr.  Guthrie  disapproves  of  the  direc- 
tions given  in  some  of  the  latest  works  for  the 
ligature  of  the  wounded  posterior  tibial  and 
axillary  arteries,  and  makes  some  remarks  on  "  the 
manner  of  securing  the  ulnar  artery,  when  wounded 
a  little  below  its  origin,  and  whilst  covered  by  the 
pronator  teres,  and  the  superficial  flexors  of  the 
forearm  ;  viz.  the  flexor  carpi  radialis,  palmaris 
longus,  and  flexor  digitorura  sublimis.  Here, 
instead  of  regarding  the  operation  as  impracticable 
on  account  of  the  intervention  of  these  muscles,  or 
tying  the  brachial  artery,  he  is  an  advocate  for 
making  a  clean  incision  down  to  the  artery, 
through  all  the  muscular  fibres  interposed  between 
it  and  the  surface,  avoiding  the  median  nerve, 
which  runs  between  the  two  origins  of  the  pro- 
nator teres,  and  placing  a  ligature  above  and  below 
the  wound  in  the  artery"  (p.  271).  "It  is 
necessary  to  be  attentive  to  the  course  of  the  great 
vessels  and  nerves,  but  not  to  the  safety  of  muscu- 
lar fibres,  the  division  of  which  leads  to  no  per- 
manent injury"  (p.  319).  Mr.  Guthrie  also 
strongly  protests  against  Dupuytren 's  practice  of 
tying  an  artery  injured  by  gun-shot,  or  a  fractured 
bone"  above  the  place  of  injury,  instead  of  exposing 
the  vessel  at  the  wounded  point,  and  applying  a 
ligature  above  and  below  the  opening  in  it  ;  a 
subject  which  I  shall  notice  in  subsequent  articles. 
(See  Fracture  and  Gun-skot  Wounds.) 

The  principle,  respecting  the  application  of  a 
ligature  to  each  end  of  every  large  divided  artery, 
is  to  be  extended  also  to  punctured  arteries,  one 
ligature  being  placed  above,  and  the  other  below 
the  opening  in  the  vessel. . 

When  an  artery  is  merely  cut  or  torn,  but  not 
completely  divided,  it  seems  to  Mr.  Guthrie  to  be 
in  the  same  state,  with  regard  to  hamorrhage,  as  if 
it  had  given  way  by  ulceration.  It  can  neither 
retract  nor  contract;  and  unless  pressure  be  ac- 
curately applied  and  maintained,  will  continue  to 
bleed  until  the  patient  is  destroyed.  "  The  practice 
to  be  pursued  (says  he),  is  to  divide  the  vessel, 
if  it  be  a  small  one,  such  as  the  temporal  artery, 
when  it  will  be  enabled  to  retract  and  contract, 
and  the  bleeding  will  soon  cease.  If  an  artery  of 
larger  dimensions  be  wounded,  a  ligature  should 
be  applied  above  and  below  the  wound  ;  and  tile 
vessel  may,  or  may  not,  be  divided  between  them, 
at  the  pleasure  of  the  surgeon,  {On  Dis.  and 
of  Arteries,  p.  2.5.').) 


From  some  observations  in  the  article  Aneu- 
rism, it  will  be  seen,  that  when  the  impulse  of 
the  circulation  has  been  lessened  by  the  ligature 
of  the  main  trunk  of  an  arterj',  some  distance 
above  the  wound,  the  hemorrhage  from  the  more 
remote  portion  of  the  vessel  may  sometimes  be 
efifectually  restrained  by  pressure,  which,  previ- 
ously to  the  stoppage  of  one  great  current  of  blood 
to  the  part,  had  proved  unavailing.  This  fact  is 
worth  remembering  in  cases  in  which  the  arteries 
of  tile  hand  or  foot  are  wounded. 

Mortification  is  observed  to  be  more  frequent 
after  the  ligature  of  an  artery  for  a  wound  than 
for  an  aneurism.  In  wounds  Mr.  Hodgson,  very 
correctly,  I  think,  refers  the  difference  to  the  fre- 
quent injury  of  the  surrounding  parts,  and  parti- 
cularly of  the  veins  and  nerves,  and  to  the  loss  of 
blood,  and  want  of  quietude,  and  proper  care,  after 
tlie  accident.  The  principal  anastomising  vessels 
are  also  sometimes  divided  (p.  479). 

In  the  article  Aneurism,  I  noticed  the  questions 
about  the  propriety  and  safety  of  tying  both  caro- 
tids, and  whether  this  could  be  done  without  extra- 
ordinary risk,  when  no  interval  was  left  between 
the  two  operations.  With  respect  to  these  points, 
I  find  that  M.  Manec  is  decidedly  of  opinion,  that 
both  the  common  carotid  arteries  may  be  tied  at 
once  in  the  same  individual,  without  any  marked 
or  lasting  derangement  in  the  functions  of  diflterent 
parts  of  the  head.  He  believes  that  the  numerous 
anastomoses  which  exist  in  the  interior  of  the  skull, 
between  the  terminating  branches  of  the  vertebral 
arteries  and  those  of  the  internal  carotid,  are  more 
than  sufficient  for  the  ready  conveyance  of  blood 
from  the  former  into  the  latter,  and  for  the 
prevention  of  the  brain  from  being  sensibly 
affected  by  the  obliteration  of  the  two  common 
carotids.  Externally,  the  numerous  communica- 
tions between  the  branches  of  the  external  carotids, 
and  those  of  the  two  subclavian  arteries,  more 
particularly  the  free  anastomosis  of  the  lower 
thyroid  with  the  superior  thyroid  arteries,  and 
those  of  the  ascending  cervical  with  the  occipital 
arteries,  leave  no  doubt  in  M.  Manec's  mind  re- 
specting the  correctness  of  the  opinion  which  he 
has  advanced.  He  has  frequently  tied  both  the 
common  carotids  in  animals,  without  the  slightest 
impairment  of  tiieir  intelligence,  or  of  their  general 
health.  At  the  period  wlien*e  was  recording  his 
views  of  this  subject,  tiiere  was  in  the  dissecting- 
room  of  the  hospital  a  large  strong  healthy  dog,  on 
which  he  had  performed  this  operation  four  years 
previously;  and  whose  intelligence  continued  per- 
fectly undiminished.  So  fully  convinced  is  M. 
Manec  of  the  safety  with  which  it  may  also  be 
practised  on  the  human  subject,  that  he  wished  to 
undertake  it  on  a  young  man  who  had  an  extensive 
tumor  of  erectile  tissue  on  the  face,  but  who  would 
not  submit  to  the  proposal.  (Sec  Manec,  Traiie, 
^'c.  de  la  Lig.  des  Arleres,  pi.  iv.) 

Having  explained  in  the  article  Aneurism  the 
plans  adopted  by  some  of  the  most  celebrated 
operators,  in  cutting  down  to  and  tyuig  many  of 
the  principal  arteries,  I  will  now  introduce  some  ad- 
ditional instruction  on  this  very  important  subject. 

Perhaps,  in  no  operation  of  tying  an  arterj-,  is 
the  exclusion  of  tlie  vein  and  nerves  of  so  much 
consequence  as  it  is  in  that  of  applying  a  ligature 
to  the  common  carotid  artery.  As  Dupuytren 
remarks,  this  fact  depends  upon  the  importance  ot 
the  organs  to  which  the  adjacent  nerves  are  dis- 


ARTERIES. 


•285 


tributed,  viz.  the  heart,  lungs,  and  stomach.  (See 
Zeqons  Orales,  ^'c.  t.  iv.  p.  17.) 

The  ri^ht  common  carotid  trunk  is  much  shorter 
than  the  left  ;  the  former  arising  from  the  brachio- 
cephalic   trunk,    the   latter    from  the    arch  of 
the  aorta.     Both  terminate  opposite  the  space  be- 
tween   the  os-h}'oides  and   upper  edge  of  the 
thyroid  cartilage;  and  behind  each  of  them  are  the 
longus  colli  and  rectus  capitis  anticus  muscles, 
placed  in  front  of  the  cervical  vertebrra.    In  the 
lower  part  of  the  neck,  the  trachea  is  near  their 
inner  side;  higher  up,  the  thyroid  gland  ;  and 
still  higher  up,  the  larynx  and  pharynx.  The 
e-xternal  side  of  the  common  carotid  is  in  contact 
with  the  internal  jugular  vein,  which  partly  over- 
laps it;  while,  between  the  two  vessels,  but  rather 
behind  them,  and  enclosed  in  the  same  common 
sheath  with  them,  the  pnenmogastric  nerve  de- 
scends.    In  the  lower  part  of  the  neck,  the  carotid 
sheath  has  behind  it  the  recurrent  laryngeal  nerve 
and  the  inferior  thyroid  artery.     The  descending 
branch  of  the  ninth  nerve  commonly  lies  upon  the 
fore  part  of  the  sheath,  closely  connected  to  it,  and 
about  the  middle  of  the  neck,  forms  a  plexus,  with 
some  filaments  from  the  second  and  third  cervical 
nerves.      At  the  upper  part  of  the  neck  this 
nerve  lies  rather  towards  the  outer  side  of  the 
sheath;  at  the  lower,  on  the  inner  side.    Mr.  Har- 
rison has  often  found  it  within  the  sheath,  behind 
the  jugular  vein.    The  sympathetic  and  cardiac 
nerves  are  situated  between  the  sheath  and  the  rectus 
anticus  major  muscle.    The  common  carotid  artery 
is  covered  below  by  the  skin,  platj'sraa,  and  cer- 
vical fascia,  and  also  by  the  sterno-mastoid,  sterno- 
hyoid, and  sterno-thyroid  muscles.     Opposite  the 
upper  rings  of  the  trachea,  it  is  crossed  by  the 
omohyoideus.      But,  from  this  point  to  its  bifur- 
cation, the  vessel  is  covered  only  by  the  skin, 
platysma,  and  fascia.    The  omohyoideus,  as  it 
proceeds  from  the  shoulder  behind  the  sterno-mas- 
toid muscle,  divides  the  artery  into  an  upper  and 
lower  portion,  and  the  side  of  the  neck  into  two 
triangular  spaces.    In  the  lower  triangle,  bounded 
by  the  trachea,  clavicle,  and  omohyoideus  itself, 
the  common  carotid  is  concealed  by  the  sternul 
origin  of  the  mastoid  muscle,  and  lies  deeply  under 
the  stemo-hyoid  and  sterno-thyroid  muscles.  But, 
in  the  upper  triangle,  bounded  externally  by  the 
margin  of  the  sterno-mastoid  muscle,  above  by  a 
transverse  line  denoting  the  uppermost  extent  of 
this  space  below  the  os-hyoides,  and  on  the  inside 
by  the  omohyoideus,  tlie  vessel  is  much  more  su- 
perficial.   Here,  however,  a  plexus  of  veins  often 
lies  directly  in  front  of  the  carotid  sheath.  (See 
Velpeau,  Noiw.  EUm.  do  Mid.  Opcr.  t.  i.  p.  234 ; 
Quuin's  Analomy,  ed.  2,  p.  437;  Harrison's  Anal, 
of  Arteries,  vol.  i.  p.  1.9,  ed.  2;  Manac,  Traile  de 
la  Li//,  de.s  Artircs,  No.  i.  pi.  iv.)    A  chain  of 
alisorbent  glands  lies  near  the  carotid  sheath,  prin- 
cipally on  its  external  side,  and  is  piirtly  concealed 
by  the  sterno-mastoid  muscle,  and  covered  l)y  the 
cervical  fascia.    In  young  subjects  these  glands  are 
large  and  numerous;    "they  are  frequently  en- 
larged and  indurated  by  chronic  infl.immation  ; 
the  muscles  and  fascia  press  them  closely  to  the 
vessels  ;  they  become  fixed,  and  have  a  pulsation 
communicated  to  them,  so  as  to  resemble  aneurism." 
{Harrison,  op.  et.  vol.  cit.  p.  21.) 

The  opi.'ration  of  tying  the  common  carotid  is 
sometimes  performed  while  the  patient  is  in  the  sit- 
ting posture  ;  but,  on  account  of  the  chance  of  his 


becoming  faint,  I  consider  the  recumbent  position 
best,  with  the  chest  somewhat  raised,  the  neck 
moderately  extended,  and  the  chin  turned  towards 
the  opposite  side.  If  the  artery  is  to  be  tied  below 
the  omohyoideus,  the  front  edge  of  the  sterno- 
mastoid  muscle  is  to  be  first  felt  for,  and  an  in- 
cision, three  inches  long,  made  in  the  direction  of 
it,  commencing  opposite  the  cricoid  cartilage,  and 
directed  towards  the  sterno-clavicular  articulation, 
a  little  above  which  it  is  to  terminate.  The 
second  stroke  of  the  knife  divides  the  platysma 
myoides  and  cervical  fascia,  so  as  to  bring  into 
view  the  fibres  of  the  sterno-mastoid  muscle.  Un- 
less this  last  incision  be  made  over  the  latter 
muscle,  it  is  best  to  pinch  up  a  portion  of  the 
cervical  fascia  with  the  forceps,  and  cut  it  across, 
so  as  to  make  a  small  opening  in  it  for  the  in- 
troduction of  a  director,  on  which  it  is  to  be  slit 
up.  (See  Quain's  Anatomy,  p.  450,  ed.  2.)  An  as- 
sistant now  draws  the  inner  margin  of  the  wound, 
and  the  sterno-thyroid  and  sterno-hyoid  muscles, 
towards  the  median  line,  while  the  surgeon  himself 
draws  the  external  margin  of  the  wound,  and  the 
sterno-mastoid  muscle,  outward.  For  this  purpose, 
blunt  hooks  are  sometimes  preferred,  as  not  con- 
cealing the  parts  so  much  as  the  fingers. 

The  omohyoideus  is  now  seen  running  across  the 
wound  in  the  form  of  a  red  cord,  and  above  and 
below  it  are  the  vein  and  artery,  enclosed  in  their 
common  sheath. 

Tills  sheath  should  be  opened  over  the  arterj', 
and  not  over  the  vein,  with  the  aid  of  a  pair  of  for- 
ceps and  a  director.  If  the  jugular  vein  swell  up 
so  much  as  to  conceal  the  parts,  pressure  is  to  be 
made  on  it  at  the  upper  angle  of  the  wound.  (See 
Velpeau,  Noiw.  Elem.  ^c.  t.  i.  p.  241.)  Then  an 
eye-probe,  or  aneurism-needle,  is  to  be  conveyed 
between  the  vein  and  artery,  and  directed  innards 
under  the  posterior  surface  of  the  latter,  without 
meddling  with  the  pnenmogastric  nerve,  the  great 
sympathetic,  or  any  of  their  branches. 

It  seems  to  M.  Velpeau,  that  if  the  surgeon 
were  to  cut  at  first  to  the  inner  side  of  the  mastoid 
muscle,  there  would  be  some  risk  of  mistaking  the 
sterno-hyoideus  for  it,  and  getting  wrong.  °  Pie 
thinks  it  better,  therefore,  to  cut  down  upon  the 
surface  of  the  sterno-mastoid  muscle,  a  few  lines 
from  its  anterior  margin.  As  the  coats  of  the  vein 
are  very  thin  and  easily  torn,  the  knife  is  never  to 
be  applied  near  it. 

If  the  sheath  were  not  duly  opened,  the  pnen- 
mogastric nerve,  situated  within  its  posterior  layers 
between  the  carotid  and  jugular  vein,  might  pos- 
sibly be  tied,  £}nd  the  cardiac  nerves  and  descen- 
dens  noni  be  in  d.-niger  of  suffering  the  same  fate. 

The  ligature  of  the  conunun  cartoid  above  the 
omohyoideus  is  rendered  easier  by  the  more 
superficial  situation  of  the  vessel,  which  is  merely 
covered  by  the  skin,  platysma,  and  the  cervical 
fascia.  The  incision  is  to  commence  a  little  below 
the  level  of  the  angle  of  the  jaw,  and  be  continued 
down  to  the  extent  of  about  three  inches  in  the 
interspace  between  the  sterno-mastoid  muscle  and 
the  larynx,  in  the  upper  triangle  of  the  neck 
1  he  skin  and  platysma  having  been  divided  the 
cervical  fascia  is  to  bo  pinched  up  with  a  pair  of 
f.irceps,  and  an  opening  made  in  it.  Then  a  director 
18  to  bo  introduced,  and  the  operation  finisliod 
according  to  the  directions  alroadv  given  as 
applicable  to  that  below  the  omohyoideus.  ' 
In  the  operation  of  applying  a  lifj„tHre  to  the 
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subclavian  arlery,  on  lite  outside  of  the  scalenus 
aiiticus,ihe  patient  is  to  lie  on  his  back,  with  liis 
shoulders  somewliat  raised.  The  head  and  neck 
are  to  be  turned  towards  the  sound  side,  while  an 
assistant  depresses  the  shoulder,  and  raises  the  arm 
from  the  side.  The  first  incision  is  to  be  made 
transversely,  an  inch  above  the  clavicle,  as  Vel- 
peau  directs,  or  near,  or  even  upon  it,  as  many  other 
surgeons  prefer,  from  the  outer  edge  of  the  sterno- 
mastoid  muscle  to  the  front  edge  of  the  trapezius. 
After  the  integuments  have  been  cut,  the  platysma 
myoides  is  to  be  divided.  The  external  jugular 
vein  itself  may  generally  be  drawn  aside  with  a 
blunt  hook  ;  but,  if  this  cannot  be  readily  done, 
a  double  ligature  nnist  be  put  under  the  vein  and 
tied,  after  which  it  is  to  be  cut  through  in  the 
interspace.  Then  the  cervical  fascia  is  soon  ex- 
posed, which  is  to  be  cautiously  opened,  by 
pinching  a  piece  of  it  up  with  the  forceps,  and 
making  a  small  opening,  which  is  to  be  enlarged 
with  the  aid  of  a  director.  The  edge  of  the  sca- 
lenus anticiis  can  then  be  immediately  felt  under 
and  within  the  sterno-mastoid  muscle.  After 
having  lacerated  or  separated  the  cellular  tissue, 
absorbent  glands,  &c.,  in  the  bottom  of  the  wound 
with  a  probe,  or  a  director,  the-  finger  is  conveyed 
towards  the  insertion  of  the  scalenus  anticus,  where 
the  tubercle  of  the  first  rib  will  be  felt,  a  little  behind 
and  on  the  outside  of  which  the  artery  is  situated. 

When  once  the  artery  is  found,  it  is  not  neces- 
sary to  bring  it  into  view  ;  for  the  nail  being  ap- 
plied to  its  posterior  and  external  side,  serves  as  a 
guide  for  the  bent  eye-probe  or  aneurism-needle, 
the  point  of  which  is  to  be  passed  from  before, 
backwards,  and  a  little  from  without  inwards, 
the  surgeon  keeping  his  finger  over  the  artery,  be 
tween  it  and  the  lovi^ermost  nerve  of  the  brachial 
plexus,  BO  as  to  steady  the  vessel.  (See  Velpeau, 
Nouv.  Elem.  ^c.  t.  i.  p.  229.) 

With  reference  to  the  ligature  of  the  external 
iliac  artery,  1  have  but  little  to  add  to  the  account 
given  of  this  subject  in  the  article  Aneurism. 
From  the  sacro-iliac  symphysis,  where  the  com- 
mon iliac  artery  bifurcates,  down  to  the  crural 
arch,  the  external  iliac  artery  describes  a  gentle 
curve,  which  is  more  marked  in  the  female  than 
the  rnale  subject,  and  the  convexity  of  which  is 
turned  outwards  and  backwards.    The  artery  de- 
scends along  the  inner  margin  of  the  psoas  muscle, 
to  which  it  is  connected  by  a  thin  membrane,  derived 
from  the  iliac  fascia,  situated  behind  the  artery. 
Although  the  production  from  the  ihac  iaacia  is  so 
thin  that  the  artery  and  vein  can  be  seen  through 
it,  yet  it  is  sufficiently  strong  to  preyent  them  from 
being  displaced  or  separated.    (See  i/cwntw  s 
Surgical  Anat.  of  the  Arteries,  vol.  ii.  p.  117.) 
The  vein  lies  to  the  inner  side  of  the  artery,  and 
at  first  rather  behind  it  ;  but,  near  Poupart's  liga- 
ment, it  is  on  the  same  plane  as  the  artery,  resting 
upon  the  os  pubis,  and  upon  a  few  fibres  of  the 
psoas  and  pectineus  muscles.    The  anterior  crural 
nerve  is  on  the  iliac  side  of  the  artery,  but  on  a  plane 
posterior  to  it,  and  separated  from  it  by  the  psoas 
between  which  and  the  iliacus  interuus  the  nerve 
covered  by  the  iliac  fascia  is  imbedded.    "  Two  or 
three  small  branches  from  this  nerve,  and  from  the 
lumbar  plexus,  are  connected  to  the  artery,  and 
descend  along  its  external  side.    Tliese  branches 
are  distributed  to  the  spermatic  cord  and  to  the 
integuments  of  the  groin.  (See  Harrison,  op.  cit.) 
Tlie  ureter,  in  its  descent  behind  the  peritoneum, 
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crosses  over  the  anterior  surface  of  the  external 
iliac  artery  at  its  commencement,  and  so  does  the 
vas  deferens  near  its  termination.  As  for  the  peri- 
toneum, it  is  connected  to  the  external  iliac  artery 
merely  by  loose  cellular  tissue,  and  below  quits  the 
vessel  entirely  to  be  reflected  over  the  posterior 
surface  of  the  parietes  of  the  abdomen.  The  only 
branches  of  importance,  which  the  external  iliac 
artery  gives  off,  are  the  circuniflexa  ilii  and  the 
epigastric,  vvhich  usually  arise  opposite  the  ilio- 
pectineal  line,  though  sometimes  a  quarter  or  half 
an  inch  above,  or  below  this  point.  The  absorbent 
glands,  which  lie  in  the  course  of  the  external  iliac 
artery,  being  sometimes  enlarged,  excite  a  suspicion 
of  diseases  which  do  not  exist.  On  the  right  side, 
the  coecuui,  and,  on  the  left,  the  sigmoid  flexure  of 
the  colon,  are  the  only  viscera,  interposed  between 
the  external  iliac  artery  and  the  parietes  of  the 
abdomen.  As  MM.  Bogros  and  Velpeau  have 
noticed,  nothing  is  easier,  in  a  thin  person,  whose 
abdominal  muscles  are  relaxed,  than  to  make 
eff'ectiial  pressure  on  this  artery.  M.  Velpeau  had 
an  opportunity  of  ascertaining  the  truth  of  this 
observation  in  a  young  man,  who  met  with  an  ac- 
cidental wound  of  the  artery  above  the  origin  of 
the  epigastric,  requiring  the  injured  vessel  to  be 
tied  without  delay.  (See  Velpeau,  Nouv.  Elem 
de  Med.  Oper.  t.  i.  p.  172.) 

In  Abernethy's  method  of  tying  the  external  iliac 
artery,  an  incision  is  made,  about  three  inches  and 
a  half  in  length,  in  the  direction  of  the  artery,  down 
to  Poupart's  ligament.    The  aponeurosis  of  the  ex- 
ternal oblique  muscle  being  thus  exposed,  is  to 
have  an  opening  cautiously  made  in  it ;  and  a 
director  being  now  introduced,  the  aperture  is 
enlarged  in  the  direction  of,  and  to  the  same  extent 
as,  the  wound  in  the  integuments.    "  The  internal 
oblique  and  transverse  muscles,  which  are  closely 
connected  with  each  other,  are  to  be  carefully 
cut  into  at  the  lower  part,  so  as  to  allow  a  di- 
rector, or  the  point  of  a  finger,  to  be  introduced 
below  them,  when  they  also  are  to  be  divided,  the 
finger  separating  them  from  the  iiiscia  transversalis 
and  peritoneum.    The  fascia  transversalis,  running 
from  Poupart's  ligament  to  the  peritoneum,  is  now 
to  be  torn  through  with  the  nail,  immediately  over 
the  pulsating  arterj-,  and  the  peritoneum  is  to  be 
separated  by  the  finger,  and  pushed  upwards  until 
sufficient  room  is  obtained;  which,  in  this,  as  well 
as  in  all  other  operations  on  the  iliac  arteries,  is 
sometimes  difficult,  on  account  of  the  protrusion 
of  the  intestines,  covered  by  the  peritoneum,  when 
the  patient  is  not  sufficiently  tranquil.   The  artery 
is  yet  at  some  depth,  and  covered  by  a  dense 
cellular  membrane,  "connecting  it  to  the  vein  oh 
its  inside,  and  which  must  be  torn  through  with 
the  nail.    The  aneurism-needle  should  be  passed 
between  the  vein  and  the  artery,  and  the^  point 
made  to  appear  on  the  outside  of  the  artery."  (See 
Guthrie,  On  I)is.  4-c.  of  Arteries,  p.  373.)  This 
description,  with  the  observations  in  the  article 
Ankurism,  will  suffice  to  render  Abernethy  s  plan 
very  intelligible. 

to  the  account  of  Sir  Astley  Cooper  s  method 
of  taking  up  the  external  iliac  artery,  given  in  that 
part  of  the  Dictionary,  I  have  nothing  to  add. 

In  the  article  Ankurism,  a  description  is  given 
of  the  operation  of  tj/ing  the  femoral  artery  in  the 
upper  third  of  its  course.  If  it  were  indispensable 
to  apply  a  ligature  to  it  in  the  groin,  or  ju^t  below 
the  crural  arch,  the  surgeon  should  remember,  that 


ARTERIES. 


■iere  the  situation  of  the  artery  corresponds  to  the 
mid  point  between  the  anterior  superior  spinous 
process  of  the  ilium  and  the  tuberosity  of  the  os 
pubis  ;  though,  in  women,  in  whom  the  pelvis  is 
wider,  the  artery  is  rather  nearer  the  pubes.  Tlie 
vessel  may  also  be  readily  felt  as  it  is  passing  over 
the  OS  pubis,  being  only  covered  by  the  integu- 
ments, superficial  fascia,  some  lymphatic  glands, 
and  the  fascia  lata.    Immediately  below  Poupart's 
ligament,  the  femoral  vein  lies  on  the  pubic  side  of 
the  artery.    The  anterior  crural  nerve  lies  about 
half  an  inch  away  from  the  iliac  side  of  the  arterj-, 
iiiibedded  between  the  iliac  and  psoas  muscles. 
(See  Han-ison's  Sury.  Anat.  of  Art.  vol.  ii.  p.  136.) 
In  the  operation,  the  limb  should  be  extended  and 
rotated  outwards ;  an  incision  made,  beginning 
about  an  inch  above  Poupart's  ligament,  and  ex- 
tended downwards  in  the  direction  of  the  artery,  to 
the  distance  of  two  inches  below  this  ligament. 
The  layers  of  the  superficial  fascia  are  then  to  be 
divided  to  the  same  e-ttent ;  and  any  lymphatic 
gland  in  the  way  pushed  to  one  side,  or,  if  enlarged 
and  diseased,  removed.    The  fascia  lata  is  next  to 
be  divided,  and  the  sheath  of  the  femoral  vessels 
pinched  up  with  a  pair  of  forceps,  and  cautiously 
opened.     Lastly,    the  aneurism-needle,  or  eye- 
probe,  used  for  the  conveyance  of  the  ligature 
under  the  artery,  is  to  be  introduced  on  the  "pubic 
side  of  this  vessel,  between  it  and  the  vein,  so  as  to 
leave  the  latter  completely  safe.    As  in  some  in- 
dividuals the  origin  of  the  profunda  is  unusually 
high  up,  and  of  nearly  the  same  size  as  the  femoral, 
one  of  them  might  be  mistaken  for  the  other.  The 
profunda,  however,  is  the  more  external  of  the  two. 
The  effect  of  pressure  on  each,  in  checking  the 
haemorrhage,  or  the  pulsation  of  an  aneurism,  will 
also  be  a  guide  to  the  operator.    (See  Harrison, 
op.  et.  vol.  cit.  p.  160.)  Sometimes  a  double  femoral 
artery  has  been  met  with. 

The  direction,  given  by  M.  Malgaigne,  to  place 
the  ligature  as  closely  as  possible  above  the  origin 
of  the  profunda  {Man.  de  Med.  Opir.  p.  188)",  if 
adopted,  would  be  very  likely  to  be  followed  by 
secondary  hjemorrhage,  for  reasons  elsewhere  ex- 
plained.    (See  H/EMORRHAGE.) 

The  operation  of  ((/ra^  the  femoral  artery  in  tlie 
middle  third  of  the  thiyh,  not  having  been  fully 
described  in  the  article  Aneurism,  I  annex  the 
following  particulars  : — This  artery,  in  its  course 
from  the  crural  arch  to  the  lower  third  of  the 
thigh,  runs  in  the  direction  of  a  line,  which,  drawn 
from  the  centre  of  Poupart's  ligament,  descends 
obliquely  inwards  round  the  limb  to  the  middle 
of  the  popliteal  space.  This  description  is  nearly 
correct;  but,  as  Dr.  Quain  observes,  as  this  line 
runs  along  the  inner  surface  of  the  thigh,  its  course 
is  more  oblique  than  that  of  the  vessel,  which 
is  placed  much  nearer  the  shaft  of  the  femur. 
(Elem.  of  Amit.  p.  ,505,  ed.  2.)  In  the  middle 
third  of  the  thigh,  the  femoral  artery  is  more  deeply 
placed  than  in  the  upper,  because,  in  addition  to 
the  integuments,  superficial  fascia,  and  fascia  lata, 
it  has  the  sartorius  lying  upon  it,  beneath  which 
there  is  also  another  fascia  extended  over  it,  from 
the  adductor  muscle  to  the  vastus  internus.  This 
fascia,  though  thin  above,  becomes  very  dense  where 
the  artery  approaches  the  opening  in  the  adductor 
ningnus.  In  the  groin,  the  femoral  vein  lies  close  to 
the  inner  side  of  the  artery,  hut,  as  it  descends,  it 
gets  more  under  the  latter  vessel,  and,  in  the  popliteal 
space,  it  is  situated  quite  to  the  outer  side  of  it. 
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An  incisioD,  three  inches  in  length,  is  to  be  made 
along  the  inner  edge  of  the  sartorius,  which  is  the 
common  rule,  and  perhaps  better  than  Lisfranc's 
modification,  which  consists  in  making  an  incision 
of  this  length  in  the  mid  space  between  the  gracilis 
and  sartorius  ;  for,  by  exposing  the  fibres  of  the 
latter  muscle,  their  very  course  affords  useful  in- 
struction to  the  surgeon  ;  for  he  then  knows  immedi- 
ately where  he  is,  and  what  ought  to  be  done. 
The  integuments  and  superficial  fiiscia  having  been 
divided,  and  the  fascia  lata  to  the  same  extent,  the 
inner  edge  of  the  sartorius  is  exposed.  This  is  to 
be  gently  raised,  and  drawn  outwards.  The  fascia, 
extending  from  the  vastus  internus  to  the  adductor, 
and  covering  the  artery,  is  brought  into  view,  and 
with  the  aid  of  a  pair  of  forceps,  and  a  director,  it  is 
to  be  cautiously  opened,  by  which  means  the  sheath 
of  the  femoral  vessels  will  be  exposed.  Here  the 
long  saphenous  nerve  lies  within  the  sheath,  on  the 
anterior  and  external  side  of  the  arter)',  and  care 
should  be  taken  not  to  include  it  in  the  ligature. 
Lastl}',  the  aneurism-needle  is  to  be  conveyed  under 
the  artery,  between  it  and  the  vein,  in  making 
the  incision  through  the  integuments,  the  great 
saphenous  vein  should  be  avoided,  by  not  direct- 
ing the  knife  too  obliquely  downwards  and  back- 
wards. 

In  addition  to  what  has  been  stated  in  the 
article  Aneurism,  respecting  the  liyature  of  the 
brachial  artery,  I  may  observe,  that  the  course  of 
this  vessel  corresponds  to  an  oblique  line  drawn 
from  the  armpit  to  the  middle  of  the  bend  of  the 
elbow.     The  median  nerve,  which  above  runs 
along  its  radial  margin,  soon  gets  in  front  of  it, 
and,  crossing  it  very  obliquely,  passes  quite  to  its 
ulnar  side  below.    Two  satellite  veins  usually  ac- 
company the  artery,  and  even  sometimes  cover  it, 
and  thus  separate  it  from  the  median  nerve.  The 
ulnar  and  internal  cutaneous  nerves,  which  lie 
near  it  above,  separate  further  and  further  from 
It  as  they  descend,  in  order  to  reach  the  inner  part 
of  the  fore-arm.    The  artery,  lying  at  first  near  the 
fiumerus,  between  the  coraco- brachial  is  and  the 
tendon  of  the  latissimus  dorsi,  afterwards  passes 
over  the  insertion  of  the  coraco-brachialis,  and 
gets  upon  the  brachialis  anticus,  a  little  behind 
the  inner  margin  of  the  biceps,  which  last  muscles 
it  accompanies  to  its  termination.    In  the  supine 
state  of  the  hand,  the  brachial  artery  is  less  covered 
by  the  biceps;  and  hence,  in  the  operation  of 
taking  it  up,  this  position  is  advantageous.  (See 
Manec,  Man.  de  Med.  Opcr.  p.  166.)    In  thin  sub- 
jects, the  fascia  is  almost  contiguous  to  it  and 
sends  off  a  duplicature  to  include  the  artery,  its 
two  accompanying  veins,  and  the  median  nerve',  all 
which  form,  as  it  wore,  one  common  fasciculus  ' 

The  whole  is  covered  by  the  common  int'effu 
ments,  and  in  the  lower  third  of  the  arm  bv  the 
trunk  of  the  basilic  vein.  The  anomalies  of  the 
brachia  artery  are  very  frequent.  Velpeau,  and 
mos  other  surgeons,  have  seen  it  divide  near  the 
axilla,  and  at  nearly  every  other  point  between 
tins  and  the  elbow.  In  one  subject,  Velpeau 
found  Its  bifurcation  take  place  two  inches  above 
tlio  trochlea  of  the  humerus,  to  form  the  ulnar 
and  posterior  interosseous.  In  another,  the  hitter 
was  completely  independent  of  both  the  ulnar  and 
the  radial.  Sometimes  the  two  trunks,  produced 
by  the  bifurcation,  pass  down  to  the  fore-arm  pa- 
rallel to  one  another  ;  in  other  instances,  they  cross 
once,  or  several  times  ;  and  it  is  not  uncommon  to 
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find  one  piercing  the  fascia,  so  as  to  get  immedi- 
ately under  the  skin,  while  the  other,  which  then 
gives  off  the  radial  and  the  interosseous,  retains  its 
ordinary  relations.  (See  Velpeau,  Noiiv.  Etem.  de 
Me<i.  Oj»e/-.  t.  i.  p.  2!0.) 

In  the  operation      placing  a  ligature   on  the 
brachial  artery  at  the  bend  of  the  elbow,  the  surgeon 
should  remember,  that  tlie  course  of  the  vessel 
here  corresponds  to  a  line  drawn  obliquely  in- 
wards and  upwards,  from  the  middle  of  the  front 
of  the  elbow,  to  the  inner  border  of  the  biceps. 
Its  course  is  also  denoted  by  the  median  basilic 
vein,  which  passes  under  the  skin,  almost  in  the 
same  line  as  the  artery.    An  incision,  between  two 
and  three  inches  in  length,  is  to  be  made  through 
the  skin,  on  the  inner  side  of  this  vein,  which  is  to 
be  carefully  drawn  out  of  the  way.    Then,  with 
the  aid  of  a  director,  the  fascia,  and  the  fibrous 
production  given  off  from  the  tendon  of  the  biceps, 
are  to  be  divided  ;   which  having  been  accom- 
plished, the  artery  will  present  itself,  bounded  on 
the  right  and  left  by  its  two  venae  comites,  the  me- 
dian nerve  lying  three  or  four  lines  from  its  inner, 
and  the  tendon  of  the  biceps  the  same  distance 
from  its  outer,  border.    To  facilitate  the  passage  of 
the  aneurism-needle  or  director  under  the  artery, 
the  elbow  is  to  be  a  little  bent,  and  the  instrument 
passed  from  within  outwards  under  the  vessel 
(See  Manec,  op.  cit.  p.  166.)    If  the  operation 
were  performed  somewhat  higher,  the  surgeon  must 
remember,  that  two  or  three  inches  above  the 
trochlea  of  the  humerus,  the  median  nerve  would 
beo-in  to  be  in  front  of  tlie  artery. 

In  the  upper  part  of  the  arm,  the  brachial  artery 
lies  at  the  inner  border  of  the  coraco-biachialis, 
and  has  the  median  nerve  at  first  external  to  it, 
and  then  in  front  of  it.  Below  the  insertion  of  the 
coraco-brachialis,  it  is  situated  at  the  inner  edge  ol 
the  biceps.  Four  circumstances  are  enumerated  as 
guides  for  the  external  incision  :— l.The  inner  edge 
of  the  coraco-brachialis  above,  and  that  ot  the  bi 
ceps  below.  2.  A  line  drawn  from  the  middle 
of  the  axilla  to  the  middle  of  the  bend  of  the 
elbow.  3.  Placing  the  fingers  on  the  median  nerv-e, 
and  cutting  on  its  inner  side.  {Lufranc.)  4.  ihe 
pulsations  of  the  artery.  _ 

The  knife  is  carried  in  the  direction  of  the  artery 
from  above  downwards  in  the  right  arm,  and  from 
below  upwards  in  the  left,  and  an  incision  made 

.  _i  *  inf-hpQ  Inno-.  With 


in  the  integuments,  about  three  inches  long.  With 
the  forefinger,  the  surgeon  next  endeavours  to  feel 
the  median  nerve,  which  presents  itself  as  a  round 
very  hard  cord  ;  and  to  distinguish  the  artery  by 
its  pulsations.  He  then  divides,  with  the  aid  o  a 
director,  one  after  the  other,  the  fascia,  and  the 
sheath  given  off  by  it  to  the  median  nerve ;  and 
breaking,  with  the  end  of  a  probe  or  director, 


the  fibio  celkilar  covering  of  the  vessels,  separates 
the  artery  from  the  veins,  and  puts  a  ligature  under 
it.  Except  when  anomalies  occur,  the  operation  is 
simple.  M.  Velpeau  has  only  once  seen  the 
median  nerve  under  the  artery.  I"  iiH  ordinary 
cases,  it  is  the  first  cord  met  with  behind  the  inner 
margin  of  the  biceps.  (See  Velpeau,  Nouv.  Ekm. 
4-c.  t.  i.  p.  211.) 

As  some  very  celebrated  surgeons  have  made 
the  serious  mistake  of  tying  the  median  nerve  for 
the  brachial  artery,  1  advise  the  practitioner  never 
to  tigliten  the  ligature,  until  he  has  tiled  the  effect 
of  pressure  on  wliat  ho  supposes  to  be  tlie  artery. 
In  order  not  to  mistake  the  ulnar  for  tlie  me- 


dian nerve,  and  to  be  led  to  seek  for  the  artery 
where  it  will  not  be  found,  it  is  an  excellent  rule 
to  proceed  in  the  operation  from  the  anterior  to 
the  posterior  part  of  the  arm.  (See  Mancc,  Man, 
de  Mul.  Oper.  p.  167.) 

Ligature  of  the  Radial  Artery  behind  ilie  Carpus. 
— If  the  thumb  be  forcibly  extended,  the  tendons 
of  its  great  abductor  and  long  extensor  will  be  made 
very  prominent  behind.  In  the  depression  between 
them,  the  pulsations  of  the  radial  artery  can  be 
felt.  The  thumb  being  drawn  away  from  the 
forefinger,  an  incision,  an  inch  and  a  half  in  length, 
is  to  be  made  in  the  direction  of  the  foregoing 
tendons,  first  through  the  skin,  and  then  through 
the  fascia.  The  artery  is  then  to  be  separated  from 
some  veins  and  nervous  filaments,  with  a  probe  or 
director.    (See  Manec,  op.  cit.  p.  163.) 

Ligature  of  the  Radial  Artery  in  the  Lower  Tliird 
of  the  Fore-arm. — Here  the  artery  can  readily  be 
felt,  being  only  covered  by  the  fascia  and  the 
skin.  On  each"side  of  it  is  a  vein  ;  but  the  radial 
nerve  is  considerably  to  the  outer  side  of  it,  having 
passed  under  the  supinator  radii  longus,  a  little  be- 
low the  middle  of  the  fore-arm.  An  incision,  two 
inches  and  a  half  long,  is  to  be  made  a  little  way 
from  the  radial  margin  of  the  flexor  carpi  radialis, 
between  this  and  the  supinator  longus.  The  fascia 
is  to  be  opened,  and  the  ligature  passed  from  within 
outwards,  or  from  without  inwards,  as  the  surgeon 
may  choose,  as  it  is  a  matter  of  indifference,  the 
nerve  being  out  of  danger. 

Ligature  of  the  Radial  Artery' in  the  Upper 
Third  of  ihe  Fore-arm.— Bere  the  ai-tery  runs  in 
the  space  which  separates  the  supinator  radu  lon- 
gus from  the  pronator  teres  and  palmaris  longus, 
covered  by  the  internal  border  of  the  first  of  these 
muscles,  and  of  course  by  the  fascia  and  the 
skin.  It  is  always  accompanied  by  two  veins, 
and  has  the  radial  nerve  at  its  outer  side.  Its 
course  is  accuratelv  indicated  by  a  line,  drawn 
from  the  middle  of  the  bend  of  the  elbow  to  the 
mid  point  between  the  styloid  process  of  the  radius 
and  the  tendon  of  the  palmaris  longus. 

In  the  direction  of  this  line,  M.  Roux  makes  an 
incision,  about  two  inches  and  a  half  m  length, 
commencing  a  little  below  the  elbow.  It  the 
median  vein  is  met  with,  it  is  pushed  aside. 
The  fascia  is  then  slit  up  with  a  director,  and  the 
border  of  the  long  supinator  dra«ai  outwards, 
without  dividing  it.  The  artery  haying  been 
brought  into  view,  the  aneurism-needle,  or  eye- 
probe,  is  passed  under  it  from  without  inwards,  on 
accnuit  of  the  nerve.  (See  Manec,  Man.  de  Med. 
Oper.  p.  164.)  . 

Others  adopt  the  following  plan  :— A  finger  is  to 
be  iiut  on  the  insertion  of  the  tendon  of  the  biceps. 
A  little  below  this  insertion,  an  incision,  about 
two  inches  and  a  half  in  length,  is  to  be  iiiade  in 
the  integuments,  in  the  oblique  direction  denoted 
hv  the  inner  edge  of  the  supinator  n.di.  longus 
The  subjacent  fascia  is  then  to  be  divided,and  t  c 
inner  edge  of  the  supinator  muscle  drawn  a  li  tie 
to  the  outer  side  of  the  arm  :  in  the  space  be- 
tween that  muscle  and  the  flexor  carp,  radialis 
the  radial   artery   immediately  P^e^'-'"'^.. 
passing  over  the  tendon  of  the  pronator  radii  teres 
'BeTow'this  it  lies  upon  a  few  fibres  of  the  Ae- 
sublimis  and  the  flexor  longus  pollicis.    f  ^^^^^^^ 
it  nms  down  between  the  ^^-^^^'^j:::. 
the  flexor  carpi  ladinlis.    (biee  umpci 
Anal.  Pathol,  lib.  i.  tab. 
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Ligature  of  tliu  Ulnar  Artery  at  tlic  Wrist. — 
Here  tlie  artery  passes  on  the  radial  side  of  the 
pisiform  bone,  with  tlie  ulnar  nerve  on  its  inner 
or  ulnar  side,  and  a  vein  on  each  side  of  it.  In 
this  place  an  incision,  two  inciies  long,  is  to  be 
made  through  the  skin,  cellular  tissue,  and  palmar 
fascia,  one  after  the  other.  The  artery  having 
been  thus  exposed,  an  eye-probe  is  to  be  passed 
under  it  from  without  inwards. 

Below  the  middle  of  the  fore-arm,  the  ulnar 
artery  is  superficial,  and  may  easily  be  taken  up 
by  making  an  incision  upon  the  radial  side  of  the 
flexor  carpi  ulnaris,  between  the  tendon  of  which 
muscle  and  that  of  the  flexor  subliniis  digitoruin, 
the  vessel  is  situated.  The  artery,  however,  will 
not  be  reached  until  a  thin  aponeurosis  under  the 
fascia  of  the  fore-arm  has  been  divided.  The  nerve 
is  rather  more  under  the  tendon  of  the  flexor  carpi 
uliiaris  than  the  artery.  When  the  ulnar  artery 
arises  from  the  brachial  above  the  elbow,  it  some- 
times pierces  and  runs  above  the  fascia,  and  is 
easily  taken  up  in  any  part  of  its  course. 

For  bringing  into  view  the  ulnar  artery  at  the 
upper  third  of  the  fore-arm,  the  situation  and 
breadth  of  the  flexor  carpi  ulnaria  muscle  must 
first  be  ascertained.  An  incision  is  then  to  be 
made  from  above  downwards,  beginninn-  two 
inches  below  the  inner  condyle  of  the  humerus, 
and  following  the  course  of  the  inner  margin  of 
the  above  muscle  to  the  extent  of  two  inches  and 
a  half.  The  fascia  is  then  to  be  divided  ;  and  the 
flexor  carpi  idnaris  drawn  a  little  away  from  the 
flexor  sublimis.  In  this  opening,  rather  under  the 
margin  of  the  latter  muscle,  the  ulnar  artery  will 
be  felt  with  the  finger,  continuing  its  course  over 
the  flexor  profundus.  The  ulnar  nerve  is  situated 
on  the  ulnar  side  of  the  artery.  Mr.  Guthrie's 
opinions,  respecting  the  propriety  of  dividing  the 
muscles  which  conceal  the  upper  third  of  the  ulnar 
artery,  have  been  noticed  in  the  beginning  of  the 
present  article. 

Ligature  of  the  Anterior  Tibial  Artery  on  the 
Foot.  — The  anterior  tibial  artery  becomes  super- 
ficial about  six  inches  above  the  ankle,  from  which 
point  it  descends  between  the  tendon  of  the  tibialis 
anticns  and  that  of  the  extensor  of  the  toes.  It 
passes  with  these  tendons  under  the  annular  liga- 
ment, and  rather  nearer  to  the  internal  malleolus 
than  the  external ;  thence  inclining  inwards,  it 
penetrates  between  the  first  and  second  metatarsal 
bones  to  the  sole  of  the  foot,  where  it  inosculates 
with  the  external  plantar  artery.  The  dorsal 
nerve  of  the  foot  is  at  its  inner  side;  its  corre- 
sponding veins  lie  on  either  side.     It  is  covered  

Ist,  By  a  thin  fibro-cellular  expansion,  separating 
It  from  tlic  adjoining  tendons.  2ndly,  By  adipose 
cellular  tissue.  Srdly,  By  the  fascia  of  the  instep. 
4thly,  By  the  common  integuments.  On  the 
instep,  the  first  tendon  of  the  extensor  communis 
digitorum  pedis,  lies  upon  the  outer  side  of  the 
artery  ;  that  of  the  extensor  of  the  great  toe  upon 
its  inner  side. 

An  incision,  two  inches  and  a  half  long,  is  made 
in  the  skin,  in  the  direction  of  an  oblique  line  from 
the  middle  of  the  instep  to  the  first  interosseous 
space.  The  skin,  adipose  substance,  and  fascia 
are  to  be  divided  ;  the  fihrn-celluhir  aponeurosis' 
between  the  tendons  of  the  first  two  toes,  opened  ■ 
and  the  artery  tied,  after  being  separated,  by 
means  of  a  director,  from  the  accompanyinK  nerve 
and  veins.    {K-lpeau.)  ^ 
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Ligature   of  the  Anterior  Tibial  Artery  in  the 
Leg.  —  The  two  upper  thirds  of  this  artery  lie 
close  to  the  interosseous  ligament;  but  lower  down 
the  artery  advances  towards  the  outer  side  of  the 
spine  of  the  tibia;  consequently,  the  higher  it  is, 
the  more  deeply  it  is  situated.    The  two  veins' 
accompanying  it  inosculate  across  it  by  several 
small  branches.     The  anterior  tibial  nerve  crosses 
over  it  obliquely  inwards  and  downwards,  though 
sometimes  it  continues  on  its  outer  side  down  to 
the  instep.    The  artery,  veins,  and  nerve,  are 
included  in  cellular  tissue,  which  does  not.  how- 
ever, form  a  true  sheath  for  them.    Above,  the 
artery  lies  between  the  tibialis  anticus  and  the 
extensor  communis  ;  in  the  middle  of  the  leg, 
between  the  tibialis  anticus  and  the  extensor  of 
the  great  toe;   and   still  lower  down,  between 
the  extensor  of  the  great  toe  and  the  extensor 
communis. 

Ligature  of  the  Anterior  Tibial  Artery  in  its 
Lower  Tliird.  —  The  skin,  the  subcutaneous  fat, 
the  cellular  tissue,  and  the  fascia,  are  to  be  divided 
in  succession,  to  the  extent  of  ab  lut  three  inches, 
and  in  the  direction  of  a  line  drawn  from  the  mid 
point  between  the  head  of  the  fibula  and  spine  of 
the  tibia  to  the  instep.  Then,  with  a  director  or 
the  fore-finger,  the  tendon  of  the  extensor  muscle 
of  the  great  toe  is  to  be  separated  from  that  of  the 
tibialis  anticus,  pushing  it  outwards  towards  the 
extensor  communis,  if  the  operation  be  at  the 
upper  part  of  the  lower  third  of  the  leg  ;  but  in- 
wards, if  the  operation  be  done  quite  at  the  infe- 
rior extremity  of  the  leg.  Nothing,  then,  remains 
to  be  done,  but  to  separate  the  artery  from  its  ac- 
companying veins,  and  from  the  anterior  tibial 
nerve  which  in  this  part  of  the  limb  is  at  its  inner 
side,  havnig  crossed  it  from  the  outer  in  its  descent 
(See  iWa„ec,  pi.  xii.  fig.  1  ;  Velpeau,  Nouv.  Elhn 
<yf.  t.  1.) 

Ligature  of  the  Anterior  Tibial  Artery  in  its 
Middle  or  Two  Upper  7%»-fis._Lisfranc  makes  an 
incision  extending  obliquely  from  below  upwards 
from  the  spine  of  the  tibia  towards  the  fibula' 
Having  cut  transversely  through  the  fascia  the 
interspace  between  the  tibialis  anticus  and  the 
extensors  is  sought  for. 

In  the  ordinary  method  an  incision  is  made  in 
the  track  of  the  artery,  as  determined  by  the  line 
above  specified,  about  an  inch  on  the  outside  of 
the  spine  of  the  tibia.  The  skin  and  fascia  are 
divided  to  the  extent  of  three  inches.  The  mus- 
cular interspace,  at  the  bottimi  of  which  the  artery 
will  be  found  close  to  tlie  interosseous  ligament  is 
denoted  by  a  yellowish  line,  and  is  more  distinct 
at  the  lower  part  of  the  wound.  In  order  to  con 
vey  the  ligature  round  the  artery,  Velpeau  passes  a 
director  under  it  veiy  obliquely,  fr„„,  up- 
wards, and  from  the  fibula  towards  the  tibia 

Ligalare  of  the  Posterior  Tilnul  yf  ctery.— From 
Its  or,,,,,,  ,  below  the   popliumis  muscle 

to  Its  division  into  the  external  and  iiuerna 
plantar  arteries  the  posterior  tibial  artery  follows 
very  precisely  the  direction  of  a  line,  with  a  slight 
convexity  nuyards,  from  the  mid.lle  of  ,h.  up,,er 
part  0  the  call  to  a  point  half  an  inch  b  i  d 
the  internal  malleolus.  Two  veins  usually  „c 
company  it,  sometimes  forming  by  th.ir  -nvis" 
tomoses  a  cnniph^te  network  round  it  1,1  tl,o 
•ij'per  part  of  tlie  leg,  for  the  first  two  inches,  tiio 
P'.s  crior  tibial  nerve  lies  to  the  inner  or  tibial  side 
ot  tlic  artery,  and  then  passes  over  it  to  the  outer 
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or  fibular  side.  In  tTie  two  upper  thirds  of 
the  leg,  the  posterior  tibial  artery  is  deep  seated, 
Ij  iiis;  in  the  upper  third  upon  the  tibialis  posticus, 
in  tiie  middle  third  upon  the  flexor  digitorum 
communis  ;  while  lower  down  it  is  separated 
from  the  tibia  only  by  fat  and  cellular  tissue. 
From  the  gastrocnemius  and  soleus,  which  muscles 
lie  over  its  two  upper  thirds,  it  is  heparated  by  the 
deep  crural  fascia.  In  the  lower  third,  no  mus- 
cles cover  it. 

In  the  arch  of  tbe  os    calcis,    the  posterior 
tibial  artery  is  in  contact  with  the  fibrous  sheath 
of  the  flexor  communis  digitorum,  about  half  an 
inch  from  the  posterior  border  of  the  inner  mal- 
leolus.    Here  the  nerve  is  behind  it,  the  veins 
on  either  side.    The  artery  is  enveloped  in  cel- 
lular and  adipose  tissue.    The  internal  ligament 
of  the  tarsus,  a  fibrous  layer  continuous  with  the 
fascia  of  ihe  leg,  after  covering  the  artery,  becomes 
blended  with  the  dense  cellular  tissue  interposed 
between  the  vessel  and  the  skin.    (  Velpeau.)  Be- 
tween the  internal  malleolus  and  the  lower  part  of 
the  calf,  the  posterior  tibial  artery  is  somewhat 
further  from  the  internal  edge  of  the  tibia,  and  the 
nerve  is  rather  on  its  outer  side  than  behind  it. 
The  deep-seated  fascia,  which  is  here  very  thin, 
keeps  the  artery  bound  down  upon  the  flexor longus 
communis  digitorum.     Superficial  to  this  fascia 
is  the  tissue  that  fills  the  sheath  of  the  tendon  of 
Achilles,  and  then  the  common  fascia  of  the  leg 
directly  under  the  skin. 

Opposite  the  calf,  the  posterior  tibial  artery  is 
very  deeply  seated,  almost  on  the  same  plane  as 
the  posterior  surface  of  the  tibia,  and  much  nearer 
to  its  external  or  fibular  edge  than  its  internal.  It 
is  covered  by  a  strong  fascia,  that  lies  over  the 
flexor  muscles  ;  and  then  by  the  tibial  portion  of 
the  soleus  ;  the  internal  head  of  the  gastrocne- 
mius ;  the  fascia  of  the  leg  ;  the  subcutaneous 
cellular  tissue,  in  which  are  found  the  great 
saphenous  vein  and  the  long  saphenous  nerve  ;  and 
lastly  the  skin.    (See  IV/icaa.) 

In  this  operation  the  leg  is  to  be  bent  and  laid 
upon  its  outside.  _    .  . 

Behind  the  malleolus  internus.  —  An  incision, 
slightly  curved,  with  its  concavity  forwards,  is  to 
commence  an  inch  above,  and  to  terminate  an 
inch  below  the  posterior  edge  of  the  malleolus  in- 
ternus, and  to  be  at  least  three  lines  behind  it.  It 
will,  therefore,  be  between  the  malleolus  internus 
and  the  tendo  Achillis.    If  the  operation  is  to 
be  performed  in  the  hollow  of  the  os  calcis,  it  is 
necessary,  as  M.  Velpeau  directs,  to  divide  the 
tissues  cautiously,  layer  by  layer,  and  to  introduce 
a  director  under  the  fascia,  previously  to  its  divi- 
sion, lest  the  artery,  which  is  sometimes  very 
superficial,  be  wounded.    If  the  incision  were  made 
too  near  the  malleolus,  the  fibro-synovial  sheath  ot 
the  groove,  which  that  process  contributes  to  form, 
would  be  opened  :  if  too  far  backward,  the  artery 
would  be  more  difiicult  to  find.    (See  Velpeau, 
Nouv.  Elem.  de  Med.  Oper.  t.  i.)    In  fiict,  behnid 
the  lower  end  of  the  tibia,  the  tendons  of  the  tibialis 
posticus  and  of  the  flexor  communis  digitorum  pass 
in  a  kind  of  furrow.    Along  with  these  two  ten- 
dons, but  somewhat  nearer  to  the  os  calcis,  the 
posterior  tibial  artery  descends  to  the  sole  of  the 
foot. 

The  depth  of  the  posterior  tibial  artery  in  the 
two  upper  thirds  of  the  leg,  makes  it  difficult  to 
take  it  up  in  these  situations.    When  necessary, 
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however,  it  may  be  exposed,  and  tied  above  and 
below  the  wound  in  it,  by  proceeding  as  follows  : — 
An  incision,  four  inches  in  length,  is  made  along 
the  inner  side  of  the  tibia  ;  the  soleus  muscle 
detached  from  the  bone  to  the  same  extent,  and 
reflected.  The  internal  saphenous  vein  is  to  be 
avoided.  Under  the  soleus  muscle  is  found  the 
fascia,  which  separates  the  muscles  of  the  calf 
into  superficial  and  deep-seated.  When  this  fascia 
has  been  divided,  tlie  posterior  tibial  artery  may 
be  seen,  or  felt,  deeply  situated,  running  on  the 
tibialis  posticus  and  flexor  muscle  of  the  toes. 
(See  1-Iall.er,  Icon.  Anat.  fasc.  v.  tab.  6;  Manec, 
De  la  Liy.  des  Arleres,  fol.    Paris,  1822,  pi.  13.) 

The  method  of  trying  to  take  up  the  posterior 
tibial  artery,  by  making  the  incision  at  the  inner 
and  posterior  edge  of  the  tibia,  is  disapproved^  of 
by  Mr.  Guthrie  on  account  of  its  difiiculties. 

The  operator  (says  he)  has  cut  his  four  inches, 
has  turned  up  the  edge  of  the  gastrocnemius,  and 
has  insinuated  his  director  under  the  head  of  the 
soleus,  which  he  has  also  sliced  away  from  the 
bone.  The  artery  is  still  an  inch  outwards  bound 
down  by  a  strong  fascia,"  which  "must  be  cut 
immediately  over,  or  by  the  side  of  the  artery  :  it 
will  not  do  to  separate  it  from  the  bone,  and  then 
to  push  it  outwards  or  towards  the  fibula  ;  it  can- 
not be  done."    Then  supposing  the  fascia  to  be 


divided  in  the  best  way,  Mr.  Guthrie  deems  the 
separation  of  the  two  veins  from  the  artery,  and 
the  passage  of  the  aneurism-needle  under  the  artery 
from  without  inwards,  so  as  to  avoid  the  nerve, 
almost  impracticable.  "If  a  bystander  should 
inquire  why  this  most  painful,  difficult,  bloodj^ 
tedious,  and  dangerous  operation  is  done,  the 
answer  would  be,  solely  because  it  was  not  usual 
to  make  a  longitudinal  incision  in  the  muscles  of 
the  calf  of  the  leg.  —  an  incision,  which,  if  made 
by  accident,  would  be  pronounced  to  be  one  at- 
tended with  little  danger,  and  not  likely  to  lead 
to  any  subsequent  detriment."  (See  Guthrie,  On 
Inj.  and  Dis.  of  Arl. -p.  259.)         \  .  , 

Instead  of  this  method,  Mr.  Guthrie  advocates 
the  following:— An  incision  is  to  be  made,  six  or 
seven  inches  in  length,  through  the  integuments 
and  muscles  of  the  calf  down  to  the  fascia  it 
the  case  is  a  gun-shot  wound,  the  centre  of  the 
incision  is  to  be  on  a  line  with  the  shot-holes  ;  or 
if  they  are  diagonal  to  each  other,  between  them 
The  smoothness  of  the  fascia  points     o«t  ;  fd 
the  loose  cellular  membrane,  connecting  the  divided 
muscles  to  it,  allows  the  edges  of  this  long  incision 
to  be  easily  separated  and  the  fascia  cut,  so  as  to 
expose  the  nerve,  artery,  and  veins.    The  tourni- 
quet is  now  to  be  unscrewed,  and  the  bleeding 
denotes  where  the  artery  is  injured.  Theknite 
may  be  applied  perpendicularly  to  the  fascia,  and 
the'artery  laid  bare  for  three  or  four  inches  m 
extent   (p.  26 1 ).      Perhaps  the  length   of  he 
incision,  as  here  described,  is  rather  greater  than 
acui' necessary.    Five  inches  will  afto.^  a  g.-J 
deal  of  room  ;  but,  where  the  muscles  of  the  call 
arc  very  bulky,  it  will  be  requisite  to  make  the 

"""i«"f  0/        Peroneal  Arter,.  -  Here, 
follow  r^Ir.  Guthrie's  directions,  the  incision 
should  also  be  made  through  the  n>«scle.   f  t^m 
calf,  towards  the  fibular  side  of  the  l^'S    "'^J  X 
tbedeep  fascia  under  tl'-       been  d  .^^^^ 
artery  will  be  found  covered  by  t'>^ 
the  flexor  longus  pollicis,  at  any  point  below  three 
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inches  and  a  half  from  the  head  of  the  fibula. 
These  fibres  having  been  divided,  the  artery  will 
be  found  close  to  the  inside  of  the  bone.  Above 
the  point  specified,  the  artery  lies  upon  the  tibialis 
posticus,  under  the  deep  fascia  interposed  between 
it  and  the  muscles  of  the  calf.  No  large  nerve 
accompanies  it. 

Liffalure  of  llie.  Axillary  Artery. — In  proportion 
as  this  vessel  approaches  the  hollow  of  the  axilla, 
it  gets  nearer  to  the  vein,  and  becomes  surrounded 
by  those  nervous  fasciculi,  by  means  of  which,  one 
portion  of  the  brachial  plexus  coninmnicates  with 
another.  Hence,  to  cut  down  to  the  artery  in 
this  place  in  the  living  body,  and  to  tie  it  sepa- 
rately, is  acknowledged  to  be  an  arduous  task. 
The  diffiealty  is  further  increased  by  the  distance 
of  the  vessel  from  the  surface.  Hence,  M.  Manec 
objects  to  any  attempt  being  ever  made  to  apply  a 
ligature  to  the  artery  between  the  pectoralis  minor 
and  the  lower  border  of  the  subscapularis.  Inde- 
pendently, says  he,  of  the  difficulties  of  the  opera- 
tion, this  part  of  the  axillary  artery  would  be  un- 
fevouraljle  to  its  success,  on  account  of  the  several 
branches  which  are  given  off  from  it,  near  one  of 
which  the  ligature  must  be  placed. 

Directly  the  axillarj-  artery  has  arrived  opposite 
the  lower  border  of  the  gieat  pectoral  muscle,  the 
diflSculty  ceases.  Here  the  brachial  plexus  no 
longer  exists  ;  each  of  the  different  nerves  arising 
from  it  has  taken  the  course  to  its  particular  des- 
tination, and  the  artery  is  only  covered  by  the 
integuments  and  fascia.  Behind,  it  rests  upon  the 
tendons  of  the  teres  major  and  latissimus  dorsi ; 
in  front,  it  corresponds  to  the  coraco-brachialis, 
from  which  it  is  separated  by  the  median  nerve. 
At  its  inner  side  are  the  internal  cutaneous  nerve, 
and  the  axillary  vein,  which  sometimes  consists  of 
two  or  three  branches,  and  renders  the  dissection 
of  the  artery  more  tedious.  Farther  backward  than 
the  axillary  vein  are  the  ulnar  and  rausculo-spiral 
nerves.  The  relation  of  these  last  nerves  to  the 
artery  it  is  of  great  importance  to  recollect,  in 
order  that  neither  of  them  may  be  mistaken  for  the 
median  nerve. 

In  the  operation  of  taking  up  the  extremity  of 
the  axillary  artery,  the  patient  should  be  placed 
upon  hi8_  back,  and  the  arm  raised  from  the  side. 
An  incision,  two  inches  and  a  half  in  length,  is  to 
be  made  six  or  eight  lines  behind  the  anterior 
margin  of  the  axilla,  through  the  skin  and  subcu- 
taneous cellular  tissue.  A  piece  of  the  fascia  is 
then  to  be  lifted  up  with  the  forceps,  and  an  open- 
ing made  in  it,  by  cutting  transversely,  close  to  the 
end  of  the  forceps  ;  then  a  director  is  to  be  passed 
into  the  opening,  and  the  fascia  slit  up  to  the  ex- 
tent of  the  external  wound.  If  the  fascia  be  tough 
and  dense,  so  as  not  to  afford  convenient  room, 
Manec  recommends  the  incision  in  it  to  be  con- 
verted into  a  crucial  one.  These  things  having 
been  accomplished,  the  further  use  of  the  knife  is 
not  necessary.  The  anterior  edge  of  the  wound 
being  now  lifted  up,  the  coracho-brachialis  will  be 
seen,  and  the  median  nerve  at  its  inner  side.  This 
nerve  being  detected,  the  artery  will  be  found 
behind  it. 

M.  Maiiec  offers  valuable  cautions  witli  refer- 
ence to  the  manner  of  avoiding  the  serious  mistake 
of  supposing  the  ulnar  or  miisculo-spiial  nerve 
to  be  the  median.  To  escape  this  blunder,  he  very 
properly  insists  upon  the  prudence  of  proccediiitr 
backwards  from  the  coraco-brachialis,  for  in  doing 
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so  the  first  nerve  arrived  at  is  the  median.  (See 
Manec,  Traite  de  la  Lig.  des  Arleres,  fol.  Paris 
1832,  Expl.  of  pi.  6.)  In  the  case  of  a  wound,' 
however,  the  surgeon  has  not  exactly  the  choice  of 
the  place  fiir  the  application  of  the  ligature  to  the 
axillary  artery.  Here  he  must  obey  the  rule  of 
applying  it  to  the  wounded  part  of  the  artery,  and 
putting  one  ligature  above  and  another  below  the 
bleeding  orifice  ;  or  if  the  artery  be  completely 
severed,  both  its  extremities  will  require  to  be  tied. 

In  taking  up  the  axillary  artery,  when  it  is 
wounded,  Scarpa  believes  that  nothing  tends 
more  to  embarrass  the  surgeon,  than  an  injudicious 
smallness  of  the  first  incision  through  the  skin  and 
such  other  parts  as  conceal  the  wound  in  the  ar- 
tery. An  assistant  must  compress  the  vessel,  from 
above  the  clavicle,  as  it  passes  over  the  first  rib. 
When  the  weapon  has  penetrated  from  below  up- 
ward, directly  into  the  axilla,  the  surgeon  is  to 
make  a  free  dilatation  of  the  wound  upon  a  di- 
rector, or  his  finger.  This  must  be  done  ti)  a 
sufficient  height  to  expose  a  considerable  portion  of 
the  artery,  and  the  precise  situation  of  the  wound 
in  it. 

When  the  weapon  has  pierced  obliquely,  or 
from  above  downwards,  through  a  portion  of  the 
great  pectoral  muscle,  into  the  axilla,  Scarpa  ad- 
vises the  surgeon  to  cut  through  the  lower  edge  of 
this  muscle,  and  enlarge  the  wound,  on  a  director, 
or  his  finger,  so  as  to  bring  fairly  into  view  the 
injured  part  of  the  artery.  The  thoracic  arteries, 
divided  m  this  operation,  must  be  immediately  tied 
The  clots  of  blood  are  then  to  be  removed,  and 
the  bottom  of  the  wound  cleaned  with  a  sponge  by 
which  means  the  opening  in  the  axillary  artery- 
will  be  more  clearly  seen.  As  this  vessel"  lies  im- 
bedded m  the  brachial  plexus  of  nerves,  the  surgeon 
must  take  care  to  raise  it  from  these  latter  parts 
with  a  pair  of  forceps,  before  he  ties  it.  Two 
ligatures  will  be  required  ;  one  above,  the  other 
below,  the  wound  in  the  artery 

ARTERIOTOMY  (from  aprr,pia,  an  arterv, 
and  T.^^o.,  to  cut).    The  operation  of  opening  an 
artery,  and  taking  blood  away  from  the  system  in 
this  manner,  for  the  purpose  of  preventing,  alle- 
viating, or  curing  disease.  The  only  arteries  of  any 
size  from  which  blood  is  ever  taken  in  practice 
are  the  trunk  and  branches  of  the  temporal  arterv 
which  lie  in  such  a  situation  that  after  the  due  quan- 
tity of  blood  has  been  taken  away  the  bleeding 
can  be  readily  stopped  by  compressing  the  wounded 
part  ot  the  vessel  against  the  neighbouring  portion 
of  the  cranium.    A  narrow  sharp-pointed  bistoury 
or  a  lancet,  a  basin  for  the  reception  of  the  blood 
a  compress,  and  a  roller,  are  the  only  things 
required.    In  general,  it  is  best  to  open  the  trunk 
of  the  temporal  artery  ;  but  sometimes  its  frontal 
or  occipital  branch  will  yield  blood  enough.  When 
the  part  of  the  artery  which  the  surgc^m  chooses 
to  open  lies  near  the  surface  and  its%ulsation 
very  dis  iiict  and  even  visible,  it  may  be  openecl  • 
once  with  a  lancet.     But,  in  many  instance 
helt.^  first  to  make  a  cut  in  the"  skin,  an  1  1  Jn 
punctiire  t  c  vessel.    In  all  cases,  ti  e  surged 
s  lould  recol  ect,-]st.  That  the  temporal  a,^  - J 
a. Id  Its  branches  are  covered  by  the  skin,  adipose 
eel  nlar  tissue,  a  thin  aponeurosis,  and  the  slender 
;<>id  pa  e  fibres  of  the  anterior  am  is  muscle.  2ndly 
1  hat  the  trunk  of  the  artery  divides  in  ,he  temple,' 
"bout  hfteei.    hues   above    the  zygoma,  and  is 
situated  about  four  lines  in  front  of  the  meatus 
t;  2 
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aiuiitorius.    SriUy,  That  its  frontal  branch  runs' 
forward  from  its  origin,  and  its  occipital  branch  in 
the  opiiosite  direction.    A  good  phace  for  the  punc- 
ture is  about  four  lines  above  the  zygoma.  In 
many  instances,  the  requisite  quantity  of  blood 
cannot  be  drawn  by  this  operation,  as  every  sur- 
geon of  experience  must  have  observed.    In  order 
to  prevent  the  blood  from  trickling  down  over 
the  bedding  or  clothes,  when  it  does  not  issue 
in  a  jet,  the  French  make  a  little  gutter  with  a 
piece  of  card  for  conveying  it  into  the  basin.  After 
tlie  proper  quantity  of  blood  has  been  taken  away, 
a  graduated  compress  and  a  few  turns  of  a  roller 
round  the  forehead,  temple,  and  occiput,  are  to  be 
applied.    In  a  few  cases,  notwithstanding  pressure, 
the  blood  bursts  forth  from  time  to  time  ;  and  when 
this  happens,  it  is  best  to  cut  the  vessel  completely 
across,  which  will  enable  its  ends  to  retract  and 
contract,  and  thus  promote  the  process  of  nature 
in  closing  them.    In  three  or  four  days  the  wound 
is  generally  healed,  but  occasionally  an  aneurism 
follows  ;  an  interesting  memoir  ou  which  subject 
has  been  published  by  M.  Desruelles.    (See  Mem. 
de  la  Soc.  Med.  d' Emdation,  t.  ix.  p.  277.)  In 
one  instance,  Cavallini  effected  a  cure  by  dividing 
the  vessel  and  compression.     (  Collez  di  Cad  CIdr. 
t.  ii.  Firenze,  1762.)     Sir  Benjamin  Brodie  in- 
formed me  of  a  case  which  he  treated  successfully 
in  a  similar  manner.    In  the  course  of  the  present 
year,  1836,  a  woman  was  under  my  care  in  Uni- 
versity College  Hospital  for  a  temporal  aneurism, 
which  followed  cupping  on  the  temple.    As  the 
blood  found  its  way  freely  into  the  tumor,  after 
one  branch  had  been  tied,  I  divided  another,  and 
applied  a  compress  ;  the  plan  w.is  then  effectual. 
Sir  Astley  Cooper  informed  me  of  a  temporal  aneu- 
rism which  was  produced  by  a  person  falling  with 
his  temple  against  the  corner  of  a  table. 

M.  Blandin  had  a  patient,  who,  in  consequence 
of  arteriotom}',  suffer.  d  acute  pains,  which  ex- 
tended to  the  top  of  the  head,  in  the  track  of  the 
superficial  temporal  nerve  ;  this  consequence,  which 
is  uncommon,  may  be  relieved  by  lengthening  the 
puncture,  or  incision,  at  each  of  its  angles,  or  even 
cuttiun-  out  a  portion  of  the  nerve.  (See  Did.  de 
Med.lt  de  Chir.  Praiiques,  t.  xiv.  p.  422.) 

ARTERITIS.  Injiammalion  of  an  Artery.  As 
the  coats  of  arteries  possess  vessels  and  nerves 
of  their  own,  and  have  an  organisation  more  or  less 
similar  to  that  of  all  the  living  textures  of  the  body, 
they  must  be  liable  to  inflammation,  suppuration, 
ulceration  and  gangrene,  as  well  as  other  morbid 
changes,  especially  a  deposit  of  calcareous  or  athe- 
romatous matter,  between  the  inner  and  middle 
coats.    Arteritis,  as  contrasted  with  phlebitis,  or 
inflammation  of  veins,  is  much  less  perfectly  un- 
derstood, so  far  as  the  symptoms  and  diagnosis  are 
concerned.    It  is  very  certain,  however,  that  the 
arteries  are  not  so  irritable  as  the  veins,  and,  con- 
sequently, that  arteritis  is  less  frequent  than  phle- 
bitis. Pathologists  divide  it  into  acute  and  chronic. 
The  anatomical  cliaracters  of  the  acute  are,  red- 
ness of  the  internal  membrane  of  the  artery  af- 
fected, an  effusion  of  plastic  fibrine  on  its  inner 
surface,  thickening  of  its  substance,  and  sometimes 
ulceration.  When  inflammation  runs  from  a  wound, 
or  some  other  point  of  irritation,  along  the  internal 
coat  of  an  artery  far  towards  the  iieart,  it  is  like 
phlebitis  ;  a  formidable  disease,  rapidly  producing 
great  irritative  fever,  an  extremely  quick  pulse, 
complete  collapse,   low  delirium,  and  generally 
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death.  Arteritis,  by  completely  obstructing  a  main 


artery  and  its  principal  branches,  is  sometimes  a 
cause  of  mortification.  The  treatment  of  acute 
arteritis  consists  in  bleeding,  purgatives,  diapho- 
retics, low  diet,  cooling  diluent  drinks,  and  perfect 
tranquillity.  Digitalis,  tartrate  of  antimonj',  and 
super  acetate  of  lead,  are  also  prescribed  on  the 
principle  of  calming  the  circulation  ;  but,  as  Dr. 
Hope  observes,  they  must  be  used  with  discretion. 
(See  Oi/clop.  of  Pract.  Med.  part.  ii.  p.  149.)  Af- 
ter the"  first  violence  of  the  inflammation  has  been 
checked,  mercury  is  sometimes  given,  so  as  to  ex- 
cite gentle  but  quick  salivation. 

Chronic  arteritis  is  more  common  than  acute. 
The  internal  membrane  becomes  thickened,  sof- 
tened, and  of  a  deep,  dirty  red  colour.  "These 
appearances,"  says  Dr.  Hope,  "  are  not  uniformly 
diffused,  but  more  marked  in  the  vicinity  of  cal- 
careous and  other  degenerations.  Hence,  some 
have  supposed  that  these  degenerations  were  the 
cause  of  the  inflammation.  There  can  be  little 
doubt  that  they  tend,  in  many  instances,  to  keep 
it  up  ;  but,  it  is  highly  probable  that  the  degene- 
rations themselves  were  originally  caused  by  in- 
creased vascular  actions  of  a  chronic  nature." 
(See  Cyclop,  of  Pract.  Med.  part  ii.  p.  145.)— 
The  formation  of  spontaneous  aneurisms  is  now 
commonly  believed  to  have  its  origin  in  chronic 
arteritis. 

[As  our  opinions  change  with  regard  to  the 
vascular  supply  to,  and  mode  of  nutrition  of,  any 
tissue,  so  must  our  views,  with  respect  to  the 
morbid  changes  to  which  such  tissue  is  liable,  and 
their  mode  of  production,  undergo  modification. 
Many  histologists  now  consider  that  the  internal 
and  middle  fibrous  coats  of  arteries  belong  to  the 
so-called  non  vascular  tissues,  and  that  they  are 
dependent  for  their  nutrition  not  upon  the  blood 
carried  to  tliem  by  the  vasa  vasorum,  but  that  they 
obtain  it  by  imbibition  from  the  blood  current  they 
contain,  and  with  which   they  are  in  contact. 
Pathologists  who  hold  these  anatomical  views,_ 
must  explain  the  well-known  morbid  conditions  ot 
the  inner  and  middle  coats  of  arteries  very  dif- 
ferently from  their  predecessors.    Accordingly,  we 
find  Rokitansky  and  others  ascribing  to  arteritis 
only  those  changes  which  are  observed  as  the 
result  of  inflammation  carried  on  in  the  otiter  coat 
ofan  artery  by  the  vasa  vasorum    to  which  coat 
alone  they  admit  these  vessels  to  belong.  These 
morbid  changes  consist  of  the  ordinary  results  of 
inflammatory  action,  and  are  attended   by  the 
usual  symptoms  associated  with  this  process,  such 
as  increased  vascularity,  pain,  and  tumelaction  and 
are  of  course  accompanied  by  the  ordinary  nifiltra- 
tion  of  serum,  lymph,  or  pus;  these  infiltrations,  it 
is  admitted,  may  permeate,  and  more  or  less  disin- 
tegrate the  middle  fibrous  coat,  and  thus  secon- 
darilv  interfere  with  its  nutrition,  and  even  with  that 
of  the  internal  coat.  The  principal  changes  produced 
by  inflammation  of  an  artery  ct.rr.ed  on  by  the  >-ii  a 
vasorum   of  the   outer  coat.    Rokitansky  thus 
d3es:--l."/"Mo«,  redness  of  the  cellular 

tZh^fthe  .c../.-This  iV""T\'ihment'''Tf 
distinctly    apparent  after   the   establishment  of 
those  product    which  we  are  about  to  name.-2. 
rZZion  of  the  cellular  sheath,  with  a  serous 
^fibrinous;  partially  solidify  ingmo,stun.,.n^ 

pufiiuess;  in  some  few  cases  ^''^ f  'S''^*, 
furulent  exudations,  which  are  e't''"" J"', 
limited  to  individual  points,  or  grouped  into  cir 


cumscribed   foci— 3.  Extreme  lacerabiliiy  —  tU 
/uciliii/  n-it/i  ivhich  the  cellular  shcal/i  may  be  re- 
moved I'rom  the  cii'ciilar  fibrous  coat.  —  4.  Tlie 
circular  fibrous  coat  appears  loosened  and  succu- 
lent ;  admits  readily  of  being  drawn  into  fibres, 
and  separated  from  the  elastic  coat;  is  commonly 
blanched,    and   sometimes   coloured  in  different 
shades  of  red  from  the  inner  surface  of  the  vessel 
through  imbibition,  although  without  any  apparent 
injection.    The  lininy  membrane  of  the  vessel  is 
loosened,  and  may  be  easily  detached  or  torn  ;  its 
free  surfiice  is  dull,  and  occasionally  exhibits  a 
felt-like  or  wrinkled  appearance  ;  it  is  either  pale 
or  reddened  by  imbibition.  — 5.  The  vessel  is  fre- 
quently, although  not  always  perceptibly,  dilated; 
which  is  owing  to  the  paralysis  of  the  elastic 
layer  of  the  cellular  sheath  and  the  circular-  fibrous 
coat.    A  coagulum  of  blood,  acting  as  a  plug,  is 
lodged  in  the  canal  of  the  vessel,  whose  bore  is 
thus  more  or  less  completely  filled  and  obstructed. 
—  6.  The  presence  of  a  free  product  {exudation) 
covering  the  inner  surface  of  the  vessel  in  tlie  form 
of  a  pseudo  viembrane  is,  in  most  cases,  proble- 
matical.— 7.  In  rare  cases  arteritis  gives  rise  to  a 
partially  or  ^\\o\\y  purulent  exudation."  {Rokitan- 
sky's  Manual  of  Pathological  Anatomy,  translated 
by  Dr.  Day  for  the  Sydenham  Society,  vol.  iv.  p. 
254.) — It  is  to  the  above  affections  of  the  arteries 
that  the  antiphlogistic  treatment  is  alone  applicable. 

The  remaining,  and  most  frequently  observed 
morbid  changes,  such  as  atheromatous,  steatoma- 
tous,  osseous,  cretaceous,  and  fibrinous  depositions, 
Rokitansky  attributes  to  defects  and  alterations 
in  the  mode  of  nutrition  of  the  internal  and  middle 
coats  as  obtained  from  the  blood  itself.  Speaking 
of  the  atheromatous  and  osseous  deposits  so  com- 
monly found  in  the  arteries  of  old  persons,  he 
concludes  —  1.  "  The  deposit  cannot  be  regarded  as 
the  product  {exudation)  of  an  inflammation  of  the 
arteries.  The  chronic  inflammation  of  the  cellular 
sheath  of  the  diseased  vessel  is  almost  always  a 
secondary  consecutive  appearance,  which  associates 

itself  with  the  already  established  deposit.  2. 

77(6  deposit  is  an  endogenous  product  derived  from 
the  blood,  and  for  the  most  part  from  the  fihrine  of 
the  arterial  blood.  —  3.  Its  formation  demonstrates 
the  pre-existence  of  a  peculiar  crasis  if  the  blood, 
which  is  intrinsically  arterial,  although  at  the 
present  time  we  are  wholly  ignorant  of  the  cha- 
racter of  the  peculiarity  on  which  this  depends. 
We  must  regard  the  old  dogmatic  view  which 
sought  the  cause  of  the  affection  in  arthritis,  as  an 
opinion  deficient  in  proof. — 4.  In  proportion  to  the 
extent  of  the  disease  of  Lite  arteries,  so  much  less 
hkely  is  it  to  be  ciimbined  tcith  tuberculosis  ;  and  this 
disease  undoubtedly  is  in  part  the  cause  of  that 
immunity  against  tuberculosis  which  we  con- 
stantly notice  in  large  aneurisms  of  the  trunk  of 
the  aorta.  —  fi.  The  deposit  and  its  metamnrphoses 
present  numerous  highly  important  analogies,  that 
have  hitherto  been  wholly  ncjilected..  For  tlie  sake  of 
brevity,  we  will  here  notice  oidy  the  most  impor- 
tant, viz.  the  deposit  also  occiiniiig  umler  certain 
conditions  in  the  veins,  the  phlebolites,  &c."  H)u 
cit.  p.  272.)  ^   '  ■ 

These  latter  morbid  changes,, incident  fiir  the 
most  part  to  that  advanced  period  of  life  in  which 
the  nutrition  of  the  body  becomes  impaired, 
manifest  no  recognisable  symptoms  until  the 
arterial  tubes  are  damaged  to  an  extent  to  interfere 
with  their  mechanical  and  vital  functions  of  con- 
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taining  and  conveying  the  arterial  blood,  and 
when  it  is  probably  too  late  to  effect  much  benefi- 
cial change  either  in  the  crasis  of  the  blood  itself,  or 
in  the  altered  nutrition  of  the  inner  and  middle  coats 
of  the  arteries  as  derived  from  the  blood. 

Little  more  can  be  done  in  the  treatment  of  these 
altered  states  of  nutrition,  either  in  a  curative  or 
preventive  point  of  view,  beyond  regulating  and 
attending  to  the  quantity  and  quality  of  the  blood 
circulating  in  the  vessels.  It  appears  probable 
that  a  mild,  unstimulating  diet,  so  regulated  as  to 
obviate  habitual  repletion  during  adult  life,  might 
retard,  if  it  could  not  entirely  prevent  the  occurrence 
of  these  inevitable  changes  of  structure,  which 
sooner  or  later  invade  and  deteriorate  the  tissues 
of  our  vital  organs.] 

ASCITES  (S(T/aT)js  from  oir/foj,  a  bottle).  Ab- 
dominal Dropsy,  especially  that  which  consists 
of  an  effusion  of  serous  fluid  in  the  cavity  of  the 
peritoneum.    (See  Paracentesis  Abdominis.) 

ASPHYXIA  (from  a  privative  of,  and  crtpv^Tj, 
the  pulse).  Cessation  of  the  action  of  the  heart 
from  the  interruption  of  respiration,  or  rather  of 
the  effect  produced  by  that  function  on  the  blood. 

Asphyxia  may  also  be  defined  to  be  a  suspension 
of  the  phenomena  of  respiration,  occurring  pri- 
ruarily,  and  followed  by  that  of  all  the  other  func- 
tions, and  frequently  by  death. 

[The  term  asphyxia,  which  signifies  literally 
want  of  pulse,  is  objectionable,  and  likely  to  lead 
to  erroneous  views  of  the  nature  of  the  condition 
which  It  IS  employed  to  denote.  That  condition, 
from  whatever  cause  it  may  arise,  results  from  the 
non-arterialisation  of  venous  blood,  and  the  cessation 
of  the  pulse  only  takes  place  as  a  consequence  of 
the  mterruption  of  the  function  of  respiration.  The 
action  of  the  heart,  instead  of  being  primarily 
atfected,  is  in  reality  the  last  of  the  vital  functions 
which  gives  way.  The  incorrectness  of  this  desig . 
nation  has  been  strongly  insisted  upon  by  Dr 
VVatson  who  adopts  the  term  aima:a,  or  privation 
of  breath,  as  more  justly  expressive  of  the  condition 
to  which  the  term  asphyxia  is  commonly  given  by 
authors.  (See  Lectures  on  Practice  'of  Physic 
vol.  1.  p.  CI .)  The  word  asphyxia,  however,  has  been 
so  generally  in  use,  that  it  appears  necessary  still 
to  retain  it  ;  but  it  should  be  understood  that  it  is 
used  in  an  arbitrary  sense,  and  without  reference 
to  its  etymological  signification.] 

The  general  causes  of  asphyxia  may  be  arranged 
under  three  principal  heads.  1.  Asphyxia  from 
deficiency  of  air.  2.  From  the  air  being  unfit  for 
respiration,  yet  not  producing  any  deleterious  effect 
on  the  economy,  3.  From  the  inspiration  of  some 
gas  which  IS  deleterious.  As  M.  Duvergie  rinhtlv 
observes,  however,  the  suspension  of  functions  or 
the  mode  of  death  in  the  last  case,  is  venr  different 
from  what  is  exemplified  in  the  two  first  •  because 
It  IS,  in  fact,  a  kind  of  poisoning,  brouglit'about  by 
the  action  ol  a  delet,.r,ous  principle,  either  on  the 
nervous  Kysteni,  or  the  blood,  and  the  individual 
may  perish,  t liougli  he  is  actually  respiring  air 
{Duvergie,  in  Diet,  de  Med.  cl  dc  Chir.  Prat  art 
Asphyxie.)  '  • 

Cases  of  Asphyxia  admit  of  a  classification,  first 
Mito  those  ,1,  which  there  is  primarily  a  stoppage 
of  thti  mechanical  phenomena  of  respiration  :  and 
xecondly,  into  others  in  which  the  chrmieal  phe- 
nomena are  iinmarily  interrupted. 

As  examples  of  the  first  mode  of  asphyxia  may 
DC  mentioned  those  cases  in  which  the  muscles  of 
U  3 
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inspiration  cannot  act.    1.  This  happens  where  a 
heavj^  mass  of  earth  or  other  materials,  suddenly 
falls  upon  a  man,  and  makes  great  pressure  on  the 
chest  or  abdomen.     2.  Where  the  nervous  in- 
fluence does  not  extend  to  these  muscles,  as  where 
tiie  phrenic  nerves  have  been  paralysed  by  the  effect 
of  lightning,  or  the  medulla  spinalis  is  injured  high 
up.  Thus  an  injury  of  the  medulla  as  high  up  as  the 
third  cervical  vertebra,  by  destroying  the  influence 
of  the  phrenic  nerves  will  paralyse  the  diaphragm. 
It  will,  at  the   same  time,  paralyse  the  other 
principal  muscles  concerned  in  producing  the  re- 
quisite changes  in  the  dimensions  of  the  chest  ; 
and,  consequently,  a  fatal  asphyxia  must  take 
place.    This  was  well  illustrated  in  a  case  brought 
into  University  College  Hospital.    The  ends  of  the 
neck-handkerchief  of  a  youth,  aged  fifteen,  were 
caught  by  the  wheel  of  some  machinery,  which 
drew  his  neck  with  great  force  against  the  works, 
and  at  the  same  time  caused  violent  strangulation. 
In  about  one  minute  the  handkerchief  was  cut 
through,  and  the  constriction  removed :  he  was 
brought  to  the  hospital  with  his  respiration  stopped, 
and  in  a  state  of  asphyxia  from  this  cause.  Attempts 
were  made  to  restore  respiration,  and  the  action  of 
the  heart,  first,  by  blowing  air  into  the  lungs,  through 
the  nostrils.    Whenever  this  was  done,  the  action 
of  the  heart  returned,  the  pulse  rose,  and  the 
iividity  of  the  lips  and  countenance  disappeared  ; 
but  as  soon  as  the  inflation  of  the  lungs  was  dis- 
continued, the  pulse  sank  so  as  to  become  undis- 
tinguishable,  and  the  skin  assumed  the  purple 
culour  again.     Finding  that  this  happened  re- 
peatedly, a  suspicion  was  entertained  that  the  cer- 
vical vertebrae  had  sustained  injury;  but,  in  order 
that  the  inflation  of  the  lungs  might  have  every 
chance  of  doing  good,  in  the  event  of  other  injury 
not  existing,  I  performed  tracheotomy,  and  air  was 
introduced  into  the  lungs  with  a  pair  of  bellows 
and  a  tube.    All  this,  however,  was  in  vain  ;  and 
galvanism  was  equally  unsuccessful.    The  boy  was 
kept  in  a  state  exhibiting  signs  of  life  for  about 
six  hours  from  the  period  of  the  accident  ;  but  his 
temperature  continuing  to  get  lower  and  lower  he 
at  length  sank.    In  the  post  mortem  examination, 
a  fracture  of  the  arch  of  the  third  cervical  vertebra, 
a  laceration  of  the  anterior  ligament  of  the  spine, 
an  efl'usion  of  blood  on  the  medulla,  and  also 
another  effusion  behind  the  pharynx,  were  detected. 
3.  Where  the  respiratory  muscles  are  in  a  state  of 
inaction  from  the  influence  of  intense  cold.  As- 
phyxia, from  the  passive  expansion  of  the  lungs  not 
taking  place,  may  be  exemplified  in  cases  where 
the  abdominal  viscera  are  forced  through  an  acci- 
dental or  natural  opening  of  the  diaphragm  mto 
the  chest,  or  when  the  lungs  are  compressed  by 
fluid  in  the  cavity  of  the  pleura,  and  various  other 
causes. 

The  second  mode  of  asphyxia  mentioned  above, 
which  depends  upon  the  primary  cessation  of  the 
ch-mkal  phenomena  of  respiration,  may  be  of  two 
kinds.  I.  It  may  arise  from  some  impediment  to 
the  entrance  of  air  into  the  lungs;  as  the  lodgment 
of  a  foreign  body  in  the  larynx,  trachea,  or  oeso- 
phagus ;  a  swelling  of  the  membrane  of  the  larynx 
from  iiifl:nnnuitory  effusion,  or  from  oedema  ;  ob- 
struction of  the  larynx  and  trachea  willi  fibrine,  as 
iii  croup  ;  tumors  formed  near,  or  pressing  upon, 
some  piu-t  of  the  res|)iratory  tube  ;  and  press\u-c 
upon  the  same  organ  from  any  other  cause,  as  is 
exemplified  in  strangnlation. 


One  manner  in  which  asphyxia  is  very  frequently 
occasioned  is  by  submersion,  the  lungs  of  warm- 
blooded animals  not  having  an  organisation  qua- 
lifying them  to  derive  from  the  oxygen  contained  in 
water  the  salutary  influence  on  the  blood,  which 
they  collect  from  the  respiration  of  atmospheric  air. 

2.  It  may  depend  upon  a  deficiency  'in  quantity 
or  in  quality)  of  air  fit  for  the  purposes  of  respira- 
tion. As  the  salutary  effect  of  respiration  depends 
upon  the  respired  air  containing  a  due  proportion 
of  free  oxj'gen,  the  deficiency  or  absence  of  this 
element  must  necessarily  produce  asphyxia.  On  this 
principle,  nitrogen,  hydrogen,  carbonic  acid  gas,  and 
air  too  highly  rarefied,  will  cause  asphyxia.  Car- 
bonic acid  and  some  other  gases  act  fatally  also,  on 
the  principle  of  being  positively  deleterious  to  life 
when  introduced  into  the  air-cells. 

Asphyxia  may  be  the  original  affection,  or  it  may 
be  only  the  termination  of  another  disorder.  Thus, 
a  person  is  attacked  by  pneumonia,  and  dies  of 
asphyxia,  caused  by  hepatisation  of  the  lungs  ;  or, 
he  is  seized  with  pleuiis)',  and  is  ultimately  de- 
stroyed by  an  effusion  of  serous  fluid  in  the  chest. 
(See  M.  Duvergie,  in  Did.  de  Med.  el  de  Chir. 
Prat.  art.  Asphyxie.) 

Formerly,  the  cessation  of  the  action  of  the  heart 
in  hanging  or  drowning  was  referred  to  a  mecha- 
nical impediment  to  the  transmission  of  blood  through 
the  lungs  to  the  left  cavities  of  the  heart.  But  the 
experiments  of  Goodwyn  and  others  prove  that 
no  such  mechanical  obstruction  exists  ;  and  that, 
even  after  the  fullest  expiration,  the  air  remaining 
in  the  air-vesicles  of  the  lungs  distends  them 
suflSciently  to  permit  the  blood  to  circulate  freely 
through  them.  The  real  obstacle  arises  out  of  the 
interruption  of  those  chemical  changes  which  at- 
mospheric air  produces  on  the  blood  while  circula- 
ting in  the  pulmonary  vessels,  and  which  convert 
it  from  venous  to  arterial  blood.  In  fact,  the  blood, 
which  in  asphyxia  thus  retains  its  venous  character, 
does,  for  a  time,  pass  through  the  pulmonary 
circulation,  and  is  conveyed  into  the  left  ven- 
tricle, which  propels  it  into  the  aortic  system  of 
arteries.  . 

The  notion  of  a  mechanical  impediment  havmg 
been  disproved,  the  idea  next  advanced  was,  that 
the  blood,  which  is  thus  substituted  for  arterial, 
has  deleterious  properties,  and  deprives  the  organs 
to  which  it  is  sent  of  the  power  of  performing 
their  respective  functions.  Sensibility,  irritabilit)-, 
together  with  all  the  physical  and  vital  actions  de- 
pending upon  them  are  suspended.  (See  Roflcf, 
in  Cyclop,  of  Praet.  Med.  art.  Asphyxia.)  The 
investigations  of  Bichat,  led  him  to  believe  that 
the  primary  eff'ect  of  the  circulation  of  venous, 
or  what  he  called  black  blood,  is  on  the  brain, 
and  that  this  effect  extends,  through  the  interven- 
tion of  the  brain,  to  the  whole  nervous  system. 
Loss  of  sensibility,  therefore,  precedes  the  suspen- 
sion of  the  action  of  the  heart,  and  takes  place  as 
soon  as  the  venous  blood,  sent  into  the  arteries, 
reaches  the  brain.  According  to  Bichat,  the  action 
of  the  heart  soon  afterwards  ceases,  from  the  in- 
jurious effect  of  the  ven.nis  blood  which  is  circu- 
lated through  tiie  coronary  arteries  upon  its  mus- 
cular structure.  {See  Didmt,  Jiecl,crcJws  sur  la  l.e 

that  we  are  indebted  for  a  more  c"^'-'-'.;^''':'"'^- 
tion  of  the  phenoniona  of  asphyxia.  J",  i^ny 
truly  observes,  that  were  Uicl.at's  theory  correct. 
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we  might  vainly  liave  expected  any  auspicious 
result  from  attempting  resuscitation  ;  for  no  means 
short  of  removing  from  tlie  minute  vessels  of  the 
body  that  fluid,  tlie  qualities  of  which  were  thus 
considered  incompatible  with  life,  could  have  been 
sufficient  to  accomplish  resuscitation,  which  would 
therefore  have  been  impossible. 

It  was  discovered  by  Edwards  that  reptiles,  in 
which  the  circulation  of  venous  blood  is  permitted 
to  proceed  when  they  are  deprived  of  air,  live 
much  longer  than  others  in  which  the  supply  of 
blood  is,  under  similar  circumstances,  prevented 
altogether;  and,  according  to  Dr.  Kay,  "the  heart, 
so  far  from  being  rendered  less  irritable  by  tiie 
presence  of  venous  blood  in  its  structure,  retains 
its  irritability  longer  when  the  fluid  fills  its  cavi- 
ties, and  when  a  certain  congestion  of  its  fibres 
is  produced  by  retarding  the  exit  of  the  venous 
blood  from  the  small  veins  of  its  tissue.  If  the 
irritability  of  the  heart  could  not  survive  the  cir- 
culation of  this  blood  through  its  fibres,  the  circu- 
lation ought  to  be  ai-rested  in  the  left  auricle  and 
ventricle;  and  their  cavities  and  the  pulmonary 
veins  should  be  found  congested  with  this  fluid. 
On  the  contrary,  the  left  ventricle  is  invariably 
found  contracted,  and  containing  no  more  blood 
than  that  which  moistens  its  parietes.  In  the  left 
auricle  accumulates  the  last  draiuings  Irom  the 
pulmonary  veins;  but  this  supply  is  so  inconsi- 
derable, as  to  be  unworthy  of  notice,  and  the  pul- 
monary veins  themselves  are  always  empty.  The 
obstacle  to  the  circulation  does  not,  therefore,  exist 
in  the  heart,  but  in  the  lungs." 

Dr.  Kay's  investinations  and  experiments  led 
him  to  the  conclusion,  "  that  death  occurs  in  as- 
phyxia, because  the  air  not  being  admitted  into 
the  lungs,  the  changes  which  are  necessary  to  the 
transmission  of  blood  through  their  structure  no 
longer  ensue,  and  the  circulation  gradually  becomes 
feebler,  and  is  at  length  arrested  in  the  capillaries 
of  the  pu'monarij  tissue.  Before  this  result  takes 
place,  the  blood  by  degrees  assumes  more  and 
more  of  the  venous  character,  until  its  qualities  be- 
come incompatible  with  the  activity  of  the  minute 
vesse/s  of  the  bmys.  A  certain  quantity  of  dark 
blood,  not  so  changed  as  to  be  inconsistent  with 
vital  action,  is  transmitted  by  the  heart  and  arte- 
ries to  all  the  organs  of  the  body,  and  circulated 
through  the  nervous  system  and  muscles;  but  it  is 
found  that  this  fluid,  far  from  destroying  the 
vitality  of  these  parts,  maintains  the  life  of  the 
muscles  for  a  certain  time,  though  in  a  comparatively 
feebler  manner  ;  and  it  is  also  discovered,  that 
though  it  is  deficient  in  stimulus  to  the  nervous 
system,  and  is  not  capable  of  supporting  the 
greatest  activity  of  the  nervous  power,  it  has  no 
vusitivebi  noxious  injlucnce  on  it.  The  cause  of 
death  in  asphyxia  is  the  arrest  of  the  circulation, 
but  during  the  supply  of  the  darker  blood  to  the 
organs  (as  it  is  deficient  in  stimulating  and  nutri- 
tious qualities),  and  the  rajiid  diminution  of  the 
supply  of  even  this  fluid,  the  functions  of  every 
part  are  enfeebled,  and  sense  and  voluntary  motion 
extinguished,  before  the  circulation  has  actually 
ceased."— C«  the  I'hi/siol.  Patliiil.  and  Trc.almmt  of 
Axphi/xia,!,;/ ./.  rhillijis  Jui;/,  p.  25.  Lnml.  ](!;}4.) 

Mr.  Kiiclisen  ofl'crs  a  somewhat  dill'erent  ex- 
planation of  the  mode  in  which  the  circulation 
through  the  lungs  is  interrupted  in  asphyxia  ;  he 
thinks  that  the  carbonic  acid  which  is  retained  in 
the  blood  act3  as  a  stimulus  to  the  coats  of  tlie 
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smaller  pulmonary  vessels  and  excites  their  con- 
traction, and  that  it  is  in  this  way  that  the  blood 
is  interrupted  in  its  course  and  ultimately  stag- 
nates. He  believes  also,  "  that  a  diminution 
in  the  force  and  frequency  of  the  contractions 
of  the  heart  consequent  upon  the  altered  quality 
and  lessened  quantity  of  the  blood  circulating 
through  its  muscular  substance,  is  one  of  the  prin- 
cipal causes  of  the  cessation  of  the  circulation  in 
asphyxia  ;  as  is  evident  from  the  fact,  that  when 
the  force  of  the  heart's  contractions  is  maintained 
by  a  supply  of  arterial  blood  to  its  muscular  sub- 
stance, it  is  enabled  to  propel  black  blood  through 
a  collapsed  lung." 

The  cause  of  the  stoppnge  of  the  circulation,  ac- 
cording to  Mr,  Erichsen,  is  i/irep/bW;  "  depending, 

1.  Upon  the  arrest  of  the  respiratory  movements  ; 

2.  Upon  the  weakening  of  the  heart's  action ;  and 

3.  Upon  the  obstruction  offered  to  the  blood  (pro- 
pelled with  diminished  force)  by  the  refusal  of 
the  pulmonary  veins  and  minute  arteries  to  receive 
venous  blood."  For  further  information  on  this 
subject,  and  for  an  account  of  the  experiments  per- 
formed, the  reader  is  referred  to  Erichsen^s  Eaperi- 
mental  Inquiry  into  the  Patliology  and  Treatment 
of  Asphyxia.  Loud.  1847  ;  and  to  the  excellent 
work  by  Dr.  Kay,  already  quoted.] 

The  face  of  a  person  who  has  been  drowned  is, 
in  general,  pale,  though  slightly  livid.  A  frothy 
liquid  and  some  water  are  found  in  the  trachea, 
bronchi,  and  air-cells  of  the  lungs  :  the  latter 
organs  are  of  a  violet  colour,  but  contain  less 
blood  than  where  a-phyxia  has  been  occasioned 
by  carbonic  acid  gas  ;  the  right  auricle  and  ven- 
tricle are  filled  with  black  blood  ;  in  the  stomach 
there  is  generally  more  or  less  water,  which  has 
been  swallowed;  the  surface  of  the  brain  is  of  a 
darker  appearance  than  usual,  but  its  vessels  not 
particularly  turgid  ;  and  the  air  remaining  in  the 
lungs  contains  little  oxygen.  {J.  F.  Beryer,  Essai 
surla  Causede  V Asphyxie  par  Suhnersion.  Geneve, 
1805  ;  Goodivyn,  Un  Connection  of  Life  ivith  Re- 
spiration, p.  19.) 

When  the  person,  at  the  time  of  falling  into  the 
water  was  intoxicated,  stunned  by  a  blow  on  the 
head,  or  in  a  state  of  syncope,  there  can  have  been 
no  struggle.  Under  such  circumstances,  the  tra- 
chea will  contain  a  little  water,  but  no  froth;  the 
lungs  will  be  of  their  natural  colour,  and  not  much 
expanded  ;  no  water  will  be  found  in  the  stomach- 
and  the  blood  in  the  venous  system  will  not  be  so 
disproportionate  to  that  contained  in  the  arterial. 
As  Dr.  Roget  justly  observes,  the  great  diversity 
in  these  and  other  circnnistances  "  will  enable  us 
perhaps,  to  explain  the  differences  that  are  met 
with  in  the  time,  during  which  the  body  may  re 
main  under  water,  compatibly  with  the  possibility 
ot  restoring  life.  If  the  submersion  have  not  ex 
ceeded  five  minutes,  and  no  blow  against  a  stone 
or  other  vio  ence  lias  occurred  to  complicate  the 
elfects  our  ellorts  at  resuscitation,  if  properly  con- 
ducted, will  generally  bo  successful.  After  a 
quarter  o(  an  hour,  recovery  is  not  very  common- 
alter  twenty  minutes,  or  half  an  Inmr;  it  may  be 
considered  as  nearly  hopeless.  Tlic  longgst  period 
recorded  m  the  Ueports  of  the  ilumane  Society  is 
three  quarters  of  an  hour.  On  the  other  hand 
some  wlio  have  only  been  a  few  minutes  under 
water,  cannot  be  restored  to  life,  oven  by  the  prompt 
application  of  jiropcr  means."  {Dr.  liouet,  in 
Cyclop,  oj-l'ract.  Med.  art.  Asphyxia.) 
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In  the  endeavour  to  resuscitate  a  person  whose 
animation  has  been  suspended  by  immersion,  the 
wet  clothes  should  be  promptly  reiuoved,  and  the 
body  covered  with  blankets  and  placed  on  a  table, 
with  the  head  and  chest  raised;  the  nostrils  and 
mouth  are  to  be  freed  from  froth,  and  kept  per- 
fectly unobstructed.  The  lungs  are  then  to  be  in- 
flated with  the  kind  of  bellows  employed  by  the 
liumane  Society,  and  provided  with  a  short 
flexible  tube,  one  end  of  which  is  adapted  to  the 
nozzle  of  the  bellows,  and  the  other  to  a  silver 
tube,  designed  for  introduction  into  the  nostril. 
As  the  glottis  is  open,  air,  conveyed  into  one  of  the 
nostrils,  while  the  other  and  the  mouth  are  closed, 
and  the  larjnix  is  pressed  toward  the  vertebras,  so 
as  to  close  the  oesophagus,  must  necessarily  pass 
into  the  lungs.  The  lungs  being  thus  filled,  are 
next  to  be  emptied,  by  an  assistant  compressing  the 
chest,  and  expelling  the  air.  The  same  operations 
are  to  be  repeated  until  natural  respiration  begins, 
or  until  this  and  other  approved  measures  have 
been  tried  at  least  si-x  hours.  (Dr.  Curri/,  Obs.  on 
Apparent  Death,  Sj^c.)  When  this  method  fails  to 
fill  the  lungs  with  air,  tracheotomy  may  be  per- 
formed, but,  in  the  opposite  case,  it  is  not  necessary. 
As  the  body  is  insensible,  there  is,  indeed,  com- 
monly, little  or  no  difficulty  in  passing  any  bent  tube 
of  moderate  diameter  and  proper  length  into  the 
glottis,  when  the  tongue  is  drawn  forwards,  and 
tracheotomy,  under  these  circumstance,  cannot  be 
needed.  Thus,  with  an  ordinary  silver  catheter, 
air  may  be  blown  into  the  lungs.  Together  with 
inflation  of  the  lungs,  gentle  friction  of  the  body 
with  warm  flannels  or  the  hand,  stimulating  the 
nostrils  with  hartshorn,  and  injecting  warm  stimu- 
lating fluids  into  the  stomach  with  a  syringe  and 
tube  passed  down  the  oasophagus,  are  plans 
generally  recommended.  Slight  shocks  of  elec- 
tricity, or  galvanism,  through  the  heart  and  dia- 
phragm, may  also  be  tried,  if  the  apparatus  be 
ready  at  hand. 

After  the  breathing  has  been  restored,  the 
patient  is  to  be  watched,  lest  he  yet  fall  a  sudden 
victim  to  a  returning  accumulation  of  black  blood 
in  the  brain,  or  to  the  violent  eflfects  of  reaction  in 
the  sj'steni. 

[The  method  of  carrying  on  artificial  respiration 
in  asphyxia,  recommended  by  Dr.  Marshall  Hall, 
has  lately  excited  considerable  attention.  His  in- 
structions are  as  follows  : — 

"  The  patient  is  to  be  laid  prone  on  his  face.  In 
tliis  position  the  tongue  falls  forwards,  drawing 
with  it  the  epiglottis,  and  leaves  the  glottis  open, 
while  all  fluids  will  flow  from  the  fauces  and  mouth. 
In  order  that  the  face  may  not  come  in  contact 
with  the  ground,  the  patient's  wrist  is  to  be  carried 
upwards  and  placed  under  the  forehead. 

"  It  will  be  perceived  that  the  thorax  and  abdo- 
men will  now  be  pressed  by  a  force  equal  to  the 
weight  of  the  trunk.  This  pressure  will  induce 
expiration;  and,  additional  pressure  being  now 
made  on  the  posterior  part  of  the  thorax  and  ab- 
domen, the  expiration  will  be  more  complete. 

"  This  latter  pressure  is  to  be  then  removed.  Its 
removal  will  be  followed  by  slight  inspiration.  The 
weight  of  the  body  is  then  to  be  removed  from  the 
thorax  and  abdomen,  by  gentljr  turning  it  on  the 
side  anil,  a  little  beyond,  placing  one  hand  under  the 
shoulder,  and  the  other  under  the  hip  of  the  side 
moved.  In  this  manner  a  fair  degree  of  nispiratioii 
is  induced.    And  thus  without  instruments  of  any 


kind,  and  with  the  hands  alone,  if  not  too  late,  we 
accomplish  that  respiration  which  is  the  sole,  but 
sure  eifectivo  means  of  the  elimination  of  the  blood 
poison." 

These  movements  should  be  performed  at  the 
rate  of  a'  out  sixteen  times  in  a  minute,  and  not 
more,  and  gently  and  equably.  The  patient  should 
be  treated  on  tlie  spot  without  the  loss  of  a  moment 
of  time,  in  the  open  air,  exposing  the  face  and 
chest  freely  to  the  breeze,  except  in  too  cold 
weather.  If  there  are  sufficient  assistants  present, 
some  of  them  may  be  directed  to  seize  the  limbs 
with  their  hands,  and  rub  them  with  firm  pressure 
upwards,  but  all  other  modes  of  procedure  must  be 
held  as  perfectly  subsidiary  to  the  one  only  remedy, 
prone  and  postural  respiration. 

Dr.  Marshall  Hall  deprecates  the  application  of 
heat  to  the  surface,  and  especially  the  warm  bath, 
which  is  recommended  in  the  instructions  of  the 
Royal  Humane  Society.  The  more  rapidly  the 
changes  take  place  in  the  tissues  of  the  body,  the 
more  carbonic  acid  will  be  generated  in  the  blood; 
therefore  anj'  attempt  to  restore  the  circulation  by 
the  application  of  heat,  before  respiration  is  estab- 
lished, will  only  augment  the  mischief.  (See  Dr. 
M.  Hall,  On  Prone  and  Postm-al  Respiration  in 
Drowning  and  other  forms  of  Apncea  or  Suspended 
Respiration.  London,  1857.)] 

The  treatment  of  persons  whose  animation  is 
suspended  by  strangidatiou  should  be  conducted  on 
the  same  principles  as  that  of  persons  in  a  similar 
condition  from  submersion.  Here,  however,  the 
fulness  of  the  sinuses  of  the  brain  may  render 
bleeding  indispensable. 

In  cases  of  asphyxia  depending  upon  obstruction 
of  the  glottis,  larynx,  or  trachea,  by  disease,  foreign 
bodies,  or  tumors,  tracheotomy  or  lar3'ngotomy, 
according  to  circumstances,  is  frequently  the  only 
means  by  which  life  can  possibly  be  saved.  (See 
Laryngotomy  and  Tracheotomy.) 

The  treatment  of  asphyxia  from  carbonic  acid 
gas,  consists  in  removing  the  body  immediately  into 
the  fresh  pure  air,  sprinkling  it  with  cold  water,  if  its 
temperature  be  high,  galvanising  it,  and  endeavour- 
ing to  restore  the  breathing,  by  blowing  air  down 
the  glottis  :  oxygen  gas,  if  at  hand.  Differences  of 
opinion  are  entertained  about  the  utilityof  bleeding. 
(See  Goudu-yn's  Connection  of  Life  with  Respi- 
ration, Lond."  1788.  A.  Portal,  Obs.  sur/es  Vupcurs 
Mephiliques  sur  Ics  Noi/es,  4-0.  8 vo.  Paris,  1787. 
Also,  Instructions  sur  Ic  Truiiement  des  jVoi/cs, 
Paris,  1811.  W.  F.  Edwards,  De  I'Influoicc  des 
Ayeiis  Physiques  sur  la  Fie.  8vo.  1824.  Bichaf, 
Recherches  sw  la  Vie  ct  la  Mort.  8vo.  Paris.  Da- 
bington,  in  Med.  Chir.  Trans,  vol.  i.  Coleman,  On 
Natural  and  Suspended  Respiration,  ed.  2,  1802. 
James  Curry,  M.D.,  Obs-  on  Apparent  Death  from 
Drowning,  's^c.  ed.  2.  8vo.  1815.  P.  M.  Rogel, 
M.D.  in  Cyclop,  of  Pract.  Medicine,  art.  Asphyxia. 
Reports  of  the  Royal  Humane  Society.  Afarc,  De 
Moycns  de  Constater  la  Mort  par  Submersion. 
Paris,  1 808.  Orfilu,  Secours  a  donnerau.v  Personnes 
Empoisonnees  on  Asphyxices,  ed.  3.  Paris,  1825. 
./.  Leroy,  Recherches  Ea-pcr.  sur  I'Asphy.rie.  8vo. 
I'aris,  iiiiS.  P.  A.  Piorry,  Nouv.  Expcr.  sur  les 
Klfetsde  V Insuj)lation  de  V Air  dans  les  Poumons, 
<5-o.  Journ.  liebdom.  de  Med.  t.  iii.  1829.  J. 
Phillips  Kay  Oil  the  Physiology,  Pathology,  ami 
Treatment  of  Asphy.via.  Loudon,  1834.  J-^- 
Ericlisen,  Evperimental  Inquiry  into  the  Pathology 
and  Treatment  of  A sphy,via.  Lond.  184  7.  Mar- 


^/laU  Hall,  M.D.  On  Prone  and  Postural  Respira- 
tion in  Dromiiny  and  other  forms  of  Apnoea  or 
Suspended  Respiration.    Lond.  1857.) 

ATHEROMA  (from   a.er]pa,  pap).    An  en- 
cysted tumor,  so  named  from  its  contents  being 
of  the  consistence  of  pap.   (See  Tumors,  En- 
cysted.) 

For  the  so-called  atheromatous  deposits  in  the 
coats  of  arteries,  see  Arteritis  and  Aneurism. 

ATROPHY  (from  a  privative,  and  rpo(p^, 
nutrition).  A  deficiency  in  the  nutritive  powers  of 
a  part,  in  consequence  of  which  its  natural  dimen- 
sions are  reduced,  and  tiie  number  of  its  con- 
stituent molecules  diminished.  (Toionsend,  in 
Cyclop,  of  Prac.  Med.  art.  Atrophy.)  According 
to  another  pathologist,  atrophy  is  degeneration  of 
growth,  deficiency  in  tlie  size  and  weight  of  a  part, 
and  commonly  of  one  or  more  of  its  usual  con- 
stituents in  particular.  {Maijo,  Outlines  of  Human 
Pathology,  p.  16.)  When  the  functions  of  organs 
cease,  or  are  long  suspended,  an  atrophy  of  them 
usually  follows.  Thus  in  a  limb,  kept  for  a  long 
while  unexercised  in  consequence  of  disease,  the 
bones  suffer  atroph}^  as  well  as  the  soft  parts. 
But  certain  states  of  disease  and  injury,  frequently 
lead  to  atrophy  of  various  organs  and  textures. 
This  fact  is  often  exemplified,  in  the  testicle. 
Wounds  of  the  occiput  and  back  of  the  neck  were 
remarked  by  Larrey,  in  Egypt,  to  be  often  fol- 
lowed by  atrophy  of  this  organ.  The  want  of  a 
free  supply  of  blood  and  nervous  energy,  leads 
necessarily  to  weakness  and  atrophy  of  parts.  In 
old  age,  various  parts  undergo  what  is  termed  senile 
atrophy.  Thus,  in  advanced  life,  the  ovaries  and 
mammary  glands  are  reduced  to  mere  rudiments. 

According  to  Dr.  Carswell,  atrophy  "is  the 
modification  of  bulk,  which  takes  place  in  conse- 
quence of  a  diminution  in  the  quantity  of  the  solid 
materials  which  enter  into  the  healthy  composition 
of  organs  and  tissues."    This  diminution  of  bulk, 
which  constitutes  the  essential  physical  character 
of  atrophy,  is  described  by  him  as  depending  upon 
diminished  exercise  of  the  nutritive  functions. 
(See  C'arsivell's  Illustrations  of  the  Elementary 
Forms  of  Disease,  p.  10.)    In  this  valuable  work, 
one  of  the  most  correct  ever  published  on  this 
interesting  branch  of  pathology,  notice  is  taken  of 
certain  forms  of  congenital  atrophy,  as  exemplified 
in  monstrosities,  and  occurring  as  the  consequences 
of  the  formative  process  having  been  arrested  at 
certain  periods  of  the  evolution    of  particular 
organs.   Dr.  Carswell  next  adverts  to  the  atrophy, 
or  even  total  disappearance  of  organs,  soon  after 
birth,  which  performed  fimctions  essential  to  the 
existence  of  the  foetus,  but  which  are  now  no 
longer  necessary  to  the  maintenance  of  life  ;  as  the 
ductus  arteriosus,  umbilical  arteries,  the  thymus 
gland,  supra-renal  capsules,  &c.     Different  "from 
these  two  forms  nf  atrophy  is  that  which,  as  Dr. 
Carswell  observes,  takes  place  in  advanced  life, 
"as  the  fulfilment  of  a  general  law  of  nature,  so 
conspicuously  manifested  in  the  limited  duration  of 
all  organised  beings,  which,  having  attained  the 
maximum   of  their  development,  decline,  afier  a 
variable  period  of  time,  and  tend  gradually  towards 
decay."     Senile  atrophy,  as  Dr.  Carswell  terms  it, 
IS  carried  to  a  great  extent  in  the  vasiciilar  struc- 
ture of  the  lungs,  the  spongy  structure  of  the  penis, 
the  teste.",  the  lymphatic  and  mammary  glands,  the 
uterus,  and  ovaries.     The  bones  in  general  lose 
much  of  their  weight  ;  and,  as  every  surgeon  of 
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experience  knows,  fracture  of  the  neck  of  the 
thighbone  is  rendered  common  in  old  persons,  in 
consequence  of  the  effects  of  senile  atrophy.  After 
seventy,  the  brain  is  diminished  from  to  Jjj  of  its 
average  weight,  and  becomes  specifically  'lighter, 
and  the  trunks  and  branches  of  the  nerves  are 
reduced  in  size.  The  muscles,  e.<;pecially  those  of 
voluntary  motion,  participate  likewise  in  the  ge- 
neral decay  :  and  so  do  the  blood-vessels,  which 
always  bear  a  relation  to  the  increased  or  reduced 
size  of  the  organs  to  which  they  are  distributed. 

This  fact  is  exemplified  in  the  size  of  the  large, 
or  the  number  of  small  arteries  being  lessened. 
The  general  interstitial  absorption  of  John  Hunter, 
the  atrophy  of  the  whole  body,  or  the  marasmus 
and  emaciation  from  disease  deranging  the  im- 
portant functions  of  digestion,  respiration,  and  the 
qualities  of  the  blood,  from  fevers,  profusi'  suppura- 
tion, and  various  severe  and  organic  diseases,  I 
need  not  consider  in  this  place.  But,  besides  these 
forms  of  atrophy  affecting  the  whole  body,  there 
are  others  which  are  local,  and  divided  by  Professor 
Carswell  into  three  classes.  1.  Atrophy  from  a 
diminished  supply  of  blood.  2.  From  diminished 
exercise  of  the  function  of  innervation.  3.  From 
diminished  exercise  of  the  functions  of  the  organ. 
For  numerous  original,  philosophical,  and  prac- 
tical remarks  on  these  heads,  I  refer  to  CursweWs 
Illustrations  of  the  Elementary  Forms  of  Disease 
f'asc.  10.  ^  J  , 

[Mr.  Paget  ranges  atr^hy  under  two  heads,  one 
in  which  a  part  simply  wastes,  or  is  reduced  in 
size,  with  little  or  no  change  of  texture  ;  the  other 
in  which  it  gradually  and  regularly  degenerates. 
He  says  : — "  There  are  two  modes  of  atrophy,  the 
one  with  simple  decrease,  the  other  with  degenera- 
tion of  tissue.    In  both,  there  is  a  loss  of  func- 
tional power  in  the  part  ;  but  in  one  this  loss  is 
due  to  deficient  quantity,  in  the  other  to  the  de- 
teriorated quality  of  the  tissue."    Farther  on  he 
remarks,  in  reference  to  senile  atrophy  : — "  All  the 
expressions  usually  employed  about  these  changes 
imply  that  they  are  not  regarded  as  the  results  of 
disease :  nor  should  they  be  ;  they  are,  or  may  be, 
completely  normal  ;   and  were  it  not  that  the 
forces  which  are  efficient  in    degeneration  are, 
probabl}-,  very  different  from  those  which  actuated 
the  formative  processes,  we  might  justly  call  the 
degeneration  of  advanced   age  another  normal 
method  of  nutrition.    For  to  degenerate  and  die,  ia 
as  normal  as  to  bo  developed  and  live  ;  the  ex- 
pansion of  growth,  and  the  full  strength  of  man- 
hood, are  not  more  natural  than  the  decay  and 
feebleness  of  old  age  ;  not  more  natural,  because 
not  more  in  accordance  with  constant  laws,  as  ob- 
fiorved  inordinary  conditions.  As  the  development 
ol  the  whole  being,  and  of  every  element  of  its 
tissues,  IS  according  to  certain  laws,  so  is  the  whole 
process  regulated  by  which  all  that  has  life  will  as 
of  Its  own  workings  cease  to  live."    In  addition'  to 
the  mere  wasting  or  emaciation  of  tissues,  under 
t he  head  ol  degenerations,  he  mentions  the  fiittv 
ihe  earthy,  the  pigmental,  and  the  thickening  of 
primary  membrane.    {PayeCs  Lectures  on  Surgical 
I  ulhology. ) 

Wedl  observes,  «  There  are  two  principal  causes 
by  which  atrophy  is  induced,  first,  an  atrophic  con- 
dition of  the  blood  as  a  nutritive  fluid;  secondly 
defective  circulation  of  the  blood  (imperfect  loco- 
inotion  of  the  nutritive  iWnX.)"  ~  (  Rudiments  of 
1  amologwulJmilomy,lvni\shlcd  by  Rusk,  p.  \2Ci'.) 
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The  important  and  active  part  taken  by  cells 
in  the  processes  of  growth  and  nutrition,  ren- 
ders it  necessary  to  consider  their  influence  in 
any  impairment  or  modification  of  these  processes, 
such  as  are  implied  in  atrophy  of  the  tissues. 
On  this  part  of  our  subject,  hitherto  but  little  at- 
tended to  by  pathologists,  Wedl  remarks  (p.  57, 
Qp_  cit.)  —  "  Now,  if  the  absorption  of  the  fluid 
nutritive  material,  and  the  giving  off  of  the 
non-assimilable  parts,  do  not  proceed  according  to 
the  determinate  mode  appropriate  to  the  cell,  un- 
organisable  elements  will  be  left,  and  undergo  the 
same  metamorphosis  which  we  have  enumerated 
as  forms  of  involution  of  the  separate  parts  of  the 
cells.  The  defective  assimilation  of  the  cells  re- 
moves them,  as  it  were,  from  the  domain  of  vitality, 
and  they  remain  like  dead  particles,  incapable  of 
again  entering  upon  their  proper  formative  pro- 
cesses, enclosed  within  the  sphere  of  the  living 
organism."  For  an  account  of  the  atrophies  and 
degenerations  of  the  blood,  and  of  the  several 
tissues  of  the  body,  I  cannot  do  better  than  refer 
the  reader  to  Weill's  Rudiments  of  Failiological 
Anatomy. '\ 

[ATROPIA  ;  ATROPINE  SULPHAS.  Ph. 
Lend.  The  alkaloid  atropia,  or  atropine,  is  the  ac- 
tive principle  of  the  atropa  belladonna,  or  deadly 
nightshade.  It  is  now  frequently  employed  instead 
of  the  extract  of  belladonna,  for  producing  dilatation 
of  the  pupil.  It  is  more  powerful,  more  certain  in  its 
action,  and  it  has  the  advantage  of  being  a  cleaner 
application.  A  drop  of  a  solution  of  sulphate  of 
atropine  placed  in  the  eye  will  produce  the  required 
effect.  The  sulphate  being  freely  soluble  in  water, 
is  preferable  to  the  alkaloid  itself,  which  requires 
the  assistance  of  alcohol  for  its  solution.  It  should 
be  used  in  the  proportion  of  three  grains  to  an 
ounce  of  distilled  water.  It  is  almost  needless  to 
state  that  both  atropine  and  its  sulphate  are  sub- 
stances of  an  intensely  poisonous  character.  (See 
Belladonna.)] 

AUSCULTATION  (from  auses  or  aures,  and 
coJo).  The  method  of  judging  of  the  nature  and 
conditions  of  various  diseases  by  the  particular  sound 
which  they  communicate  either  to  the  unassisted 
ear,  or  to  that  organ,  through  the  medium  of  the 
stethoscope.  Thus,  in  diseases  of  the  lungs  and 
pleura,  the  practitioner  may  derive  important  in- 
formation respecting  the  condition  of  those  organs, 
by  attending  minutely  to  the  changes  in  the  sounds 
of  the  heart  or  of  respiration,  to  the  sotind  of  the 
voice  and  coughing  within  the  chest,  and  other 
sounds  occasionally  heard  in  the  same  situation. 
[Another  mode  of  employing  auscultation  is  called 


percussion.    The  part  of  the  body  to  be  examined 
is  struck  with  tiie  finger,  and  information  is  gained 
by  listening  to  the  resulting  sound.    For  example, 
in  this  way  we  may  distinguish  whether  distension 
of  the  abdomen  depends  upon  the  presence  of  fluid 
in  the  peritoneal  cavity,  or  gas  in  the  intestines.] 
The  stethoscope,  in  many  ambiguous  cases,  must 
be  deemed  an  instrument  of  great  importance  in 
practice.    For  a  particular  description  of  it,  how- 
ever, I  refer  to  Laennec's  invaluable  work  on 
diseases  of  the  chest,  in  the  translation  and  im- 
provement of  which,  by  numerous  instructive  notes, 
Dr.  John  Forbes  has  rendered  himself  a  benefactor 
to  medical  science.    In  surgery,  the  stethoscope  is 
usefully  employed  in  detecting  the  real  nature  of 
various  doubtful  swellings,  particularly  those  of  an 
aiieurismal  character.    By  M.  Lisfranc  it  has  been 
found  of  considerable  service,  in  enabling  him  to 
judge  with  more  accuracy  of  the  Cijllision  of  the 
sound  against  calculi,  or  other  substances  in  the 
Ijladder,  in  the  operation  of  sounding.    M.  de 
Kergaradac  has  used  the  stethoscope  with  much 
success  for   ascertaining   pregnancy,   where  the 
history  was  obscure.    It  has  also  been  found  of 
great  utility  in  determining  the  existence  and  state 
of  various  collections  of  fluids,  and  particularly  of 
pus  ;  and  it  has  enabled  practitioners  to  ascertain, 
with  certainty,  the  communications  occasionally 
existing  between  abscesses  of  the  liver  and  the  in- 
terior of  the  lungs,  as  well  as  the  occasional  com- 
munication of  pulmonary  abscesses  with  the  ab- 
dominal cavity.    In  cases  of  fracture,  where  the 
crepitus  is  obscure,  the  stethoscope  removes  all  am- 
biguity.   In  all  diseases  about  the  heart,  and  large 
blood-vessels  near  this  organ,  much  useful  informa- 
tion may  be  derived  from  it  ;  but,  the  method  of 
using  it,  and  the  circumstances  by  which  it  affords 
instruction,  must  be  gathered  from  a  careful  perusal 
of  Laennec's  and  other  works. 

De  rAuscultation  Mediate,  vol.  ii.  8vo.  Paris,  1826, 
ed  2.  Lejumeaude  Kergaradac,  Mem.  sur  l'.\uscul- 
tation.  Svo.  Paris,  1822.  J.  Lisfranc,  U€m.  sur  des 
Nouvelles  Applications  du  Stethoscope.  Svo.  Pans, 

1823  J.  Forties,  M.D.  Original  Dissections,  &c. 
illustrating  the  Use  of  the  Stethoscope.  8vo.  Lonrt. 

1824  Also,  the  Notes  in  liis  Transl.  of  Laennec,  On 
Dis.  of  the  Chest.  W.  Stokes,  Introduction  to  the 
Use  of  the  Stethoscope.  Svo.  Edinb.  1825  ;  also,  P. 
4  Piorrv,  De  la  Percussion  M<=diute,  &c.  Svo.  Pans, 
IS>8  P.  M.  IMham,  M.D.  Lectures  on  Subjects 
connected  with  Clinical  Medicine,  vol.  i.  Svo.  1836. 
.lames  Hope,  M.D.  Treatise  cn  the  Diseases  of  the 
Heart  and  ijreat  vessels.  Svo.  3id  ed.  1839.  C.  J.  if. 
(T'7H/aH!*,  M.D.  Pathology  and  Diasnosis  of  Diseases 
of  the  Chest.  &c.  Svo.  4th  ed.  1840.  Jos.  Skoda, 
Treatise  on  Auscultation  and  Percussion,  translated 
by  IK.  0.  Markham,  M.D.  Svo.    Lond.  1853. 
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Bandage.  The  use  of  bandages  is  to  keep 
dressings,  compresses,  remedies,  &c.  in  their  pro- 
per situation  ;  to  compress  blood-vessels,  so  as  to 
retain  hajinorrhage  ;  to  rectify  certain  derorniities 
by  holding  the  deranged  parts  in  a  natural  posi- 
tion ;  to  unite  parts  in  which  there  is  a  soli-t  on 
of  continuity;  and,  in  particular,  to  prevent  s  i' h 
parts  from  moving, or  quitting  tlieir  desired  (insition. 
As  the  application  of  bandages  is  an  important 
branch  of  surgery,  authors  have  not  neglected  it. 
Much  has  been  written  on  the  subject,  and  almost 
every  writer  has  devised  new  bandages,  perhaps. 


without  real  benefit  to  the  art.  Unfortunately,  it 
is  next  to  impossible  to  give  clear  ideas  of  the  nu- 
merous sorts  of  bandages  by  a  printed  description 
of  them,  especially  when  it  is  not  accompanied  by 
diagrams  or  engravings.  The  surgeon  can  onl^' 
acquire  all  the  necessary  instruction  from  experi- 
ence and  practice.  Hence,  I  shall  confine  myselt 
to  a  ceucral  acconnt  of  the  subject. 

Bandages  should  be  made  of  materials  possess- 
ing Bufficfent  strength  to  fulfil  the  end  V^"\'"2iZ 
applying  them,  and  at  the  same  tmie  they  sliould 
be  supple  enough  to  accommodate  themselves  to 
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the  parts.  The)'  are  made  of  linen,  cotton,  or  flnn- 
iicl.  If  possil)le,  tliey  should  be  without  a  seam, 
or  selvage,  which  is  likel}'  to  cause  unequal  and 
painful  pressure. 

[When  elasticity  rather  than  firm  support  is 
required,  rollers  made  of  cotton  web  may  be  era- 
ployed.  India  rubber  bandages  may  also  be  pro- 
cured of  every  degree  of  strength  and  firmness. 
But  the  necessity  for  bandages  is  now  in  many 
cases  done  away  with  by  the  manufacture  of  elastic 
supports,  made  to  fit  accurately  the  part  affected,  as 
in  the  elastic  stockings  for  varicose  veins,  elastic 
abdominal  supports,  &c.  The  spiral  elastic  manu- 
facture of  M.  Bourjeaurd  deserves  especial  mention 
and  commendation.] 

In  particular  cases,  a  bandage  should  have  a 
degree  of  firmness  that  does  not  belong  to  the 
materials  usually  employed.  This  circumstance  is 
exemplified  in  hernia, and  in  all  examples  in  which 
there  is  occasion  for  inelastic  bandages.  As  already 
observed,  linen,  flannel,  and  cotton  (calico),  are 
the  common  materials.  The  first  employment  of 
flannel  bandages  is  imputed  to  tlie  Scotch  surgeons, 
who  preferred  them  to  linen  ones,  in  consequence 
of  their  being  better  calculated  for  absorbing  mois- 
ture, while,  being  more  elastic,  they  yield  in  a 
greater  degree  in  cases  requiring  this  property  ;  as 
in  the  swelling  subsequent  to  dislocations,  frac- 
tures, &c.  It  has  been  asserted,  that  linen  is  bet- 
ter than  flannel,  because  more  cleanly  ;  but  neither 
one  nor  the  other  will  continue  clean,  unless  care 
be  taken  to  change  it  often  enough.  Where  the 
indication  is  to  keep  the  parts  warm,  flannel  is  of 
course  preferable  both  to  linen  and  c.ilico. 

In  applying  a  bandage,  care  must  be  taken  that 
it  be  put  on  tight  enough  to  fulfil  the  object  in 
view,  without  running  any  risk  of  stopping  the  cir- 
culation, or  doing  harm  in  any  other  way.  If  it 
be  not  sufficiently  tight  to  support  the  parts  in  a 
proper  manner,  it  is  useless  ;  if  it  be  too  tense,  it 
will  produce  swelling,  inflammation,  and  even 
mortification. 

In  order  to  apply  a  roller  skilfully,  the  part 
which  is  to  be  covered  must  be  put  in  its  proper 
situation  and  position,  while  the  head  of  the  roller 
is  held  in  the  surgeon's  hand,  and  only  so  much 
unrolled  as  is  necessary  for  the  commencement  of 
the  application. 

In  general,  the  bandage  should  be  applied  in 
such  a  manner  as  will  admit  of  its  being  most 
conveniently  removed,  and  allow  the  state" of  the 
subjacent  parts  to  be  examined,  as  often  as  occa- 
sion may  require,  with  the  least  possible  disturb- 
ance of  them^.  Thus,  when  a  brokc-n  leg  is  placed 
on  M'Intyre's  apparatus,  three  rollers  may  be  em- 
ployed. One  is  applied  to  keep  the  knee  steady  ; 
another  to  maintain  the  foot  and  lower  part  of  the 
limb  motionless;  while  the  central  one  covers  the 
fracture,  and  can  be  taken  off,  so  as  to  let  the  frac- 
ture be  examined,  or  a  wound  dressed,  without  any 
occasion  to  meddle  with  the  other  pieces  of  bandage, 
or  disturb  the  fracture  in  the  slightest  degree. 

For  the  same  reason,  in  fractures  of  the  leg  and 
thigh,  th(^cightocn-tailod  bandage  is  often  preferred 
to  a  simple  roller.  The  former  may  he  loosened 
and  tightened  at  |ileasm-e,  without  occasioning  the 
smallest  (listnrbatice  of  the  affected  limb  ;  a  thing 
which  could  not  be  done  were  a  common  roller  to 
be  employed  in  the  ordinary  way,  with  ordinary 
splints,  ^ 
■  As  soon  ns  the  bnndngo  has  fulfilled  the  object 
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for  which  it  is  applied,  and  it  has  become  useless, 
Its  employment  should  be  discontinued  ;  for,  by 
remaining  too  long  on  parts,  it  may  obstruct  the 
circulation,  diminish  the  tone  of  the  compressed 
fibres  and  vessels,  and  thus  do  serious  harm. 

Bandages  are  either  simple  or  compound.  They 
are  also  sometimes  divided  into  general  and  parti- 
cular. The  latter  often  derive  their  names  from 
the  parts  to  which  they  are  usually  applied. 

A  simple  bandage  is  a  long  piece  of  linen  or 
cotton,  of  an  indefinite  length,  and  from  one  to 
six  inches  in  breadth.  When  about  to  be  applied, 
it  is  commonly  rolled  up,  and  the  rolled  part  is 
termed  its  head.  When  rolled  up  from  each  end, 
it  is  called  a  double-headed  roller  or  bandage. 

The  chief  of  the  simple  bandages  are  the  circu- 
lar, the  spiral,  the  relaining,  and  the  expellent. 

The  circular  bandage  is  the  simplest  ;  consist- 
ing merely  of  a  few  circles  of  a  roller  covering  or 
overlapping  each  other. 

The  spiral  bandage  is  the  most  frequently  used 
of  all ;  for  it  is  this  which  is  seen  in  such  common 
employment  on  the  limbs,  in  cases  of  ulcers,  va- 
rices, fractures,  &c.    In  applying  a  common  roller 
to  the  whole  of  a  limb,  the  bandage  must  be  car- 
ried round  the  part  spirally;  for  otherwise  the 
whole  member  cannot  be  covered.     When  the 
leg  IS  the  part,  the  surgeon  is  to  begin  by  sur- 
rounding the  foot  with  a  few  turns.    Then  carry- 
ing the  head  of  the  bandage  over  the  instep,  he  is 
to  convey  it  backward,  so  as  to  make  the  bandage 
unroll,  and  apply  itself  just  above  the  heel.  The 
roller  may  next  be  brought  over  the  inner  ankle  • 
thence  again  over  the  instep,  and  under  the  sole  ; 
and  the  surgeon  then  brings  the  bandage  spirally 
upward  once  more  to  the  outer  part  of  the  leg. 
After  this,  every  circle  of  the  roller  is  to  be  applied 
so  as  to  ascend  up  the  limb  in  a  gradual,  spiral 
form,  and  cover  about  one-third  of  the  turn  of  the 
roller  immediately  below  it.    The  unequal  diame- 
ter of_  the  limb  is  one  great  cause,  which  brings 
into  view  the  nnskilfulness  of  a  surgeon  in  this 
operation  ;  for  it  prevents  the  roller  from  Ivine 
smoothly,  although  spirally  applied,  unless  a  par- 
ticular artifice  be  dexterously  adopted.    The  plan 
alluded  to  IS,  to  double  back  the  part  of  the  roller 
that  would  not  be  even,  were  the  application  to  be 
continued  m  the  coinuion  spiral  way  without  this 
manoeuvre.    When  the  bulk  of  the  limb  increases 
very  suddenly  it  is  sometimes  necessary  to  fold,  or 
as  it  is  termed,  reverse  every  circle  of  the  bandng'e  in 
the  above  manner,  in  order  to  make  it  lie  evenly  on 
the  limb.    It  is  manifest  that  the  pressure  of  the 
roller  will  be  greatest  where  the  duplicatures  are 
situated  ;  and  hence,  when  it  is  an  object  to  com- 
press any  particular  part,  the  surgeon  should  con- 
trive to  reverse  the  turns  of  the  bandage  just  over 
the  situation  where  most  pressure  is  desirable 

When  a  roller  is  to  be  applied  to  the  fore-arm, 
It  IS  ol  en  best  to  put  a  few  of  the  first  turns  of  i  ' 
round  the  hand. 

Particular  caie  must  he  taken  not  to  make  the 
bandage  very  tight,  if  it  be  intended  to  wet  it 
alterwards  with  any  lotion  ;  for  moisture  always 
renders  it  still  more  tense. 

Mr.  .rohn  Bell  describes  the  principal  purposes 
for  which  a  roller  has  been  employed,  as  follows  • 
Although,  in  recent  wounds,  it  is  with  plasters 
and  sntnres  that  we  unite  the  parts  point  to  point, 
.vet  It  IS  with  the  bandage  that  we  support  the 
limb,  preserve  the  parts  in  continual  and  perfect 
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contact  with  each  other,  and  prevent  any  strain 
upon  tlie  sutures  witii  which  the  parts  are  ininie- 
diately  joined  ;  and  we  often  unite  parts  by  the 
bandage  alone.  But,  it  is  particularly  to  be  ob- 
served, that,  in  gnu-shot  wounds,  and  otiier  bruised 
wounds,  thougli  it  would  be  imprudent  to  sew  the 
parts,  since  it  is  impossible  that  they  should  al- 
together unite,  yet  the  gentle  and  general  support 
which  we  give  by  a  compress  and  bandage,  pre- 
vents them  from  separating  far  from  each  other, 
unites  the  deep  parts  early,  and  lessens  the  extent 
of  that  surface  which  must  naturally  fall  into  sup- 
puration." 

"  In  the  h£Emorrhagy  of  wounds,  we  cannot 
always  find  the  artery  ;  we  dare  not  always  cut 
parts  for  fear  of  greater  dangers  ;  we  are  often 
alarmed  with  bleedings  from  uncertain  vessels,  or 
from  veins  as  well  as  arteries:  these  hcBmorrbages 
are  to  be  suppressed  by  the  compress  ;  which  com- 
press, or  even  the  sponge  itself,  is  but  an  instru- 
ment of  compression,  serving  to  give  the  bandage 
its  perfect  effect.  Frequently,  in  bleedings  near 
the  groin,  or  the  armpit,  or  the  angle  of  the  jaw, 
— wherever  the  bleeding  is  rapid,  the  vessels  un- 
certain, the  cavity  deep,  and  the  blood  not  to  be 
commanded  by  a  tourniquet,  and  where  the  circum- 
stances forbid  a  deliberate  and  sure  operation,  we 
trust  to  compress  and  bandage  alone." 

"  Bandage  is  very  powerful  in  suppressing 
bleeding.  At  one  period  of  surgery,  it  took  place 
of  every  other  method,  &c.  If  a  compress  be 
neatly  put  upon  the  bleeding  arteries,  if  there  be  a 
bone  to  resist  the  compress,  or  even  if  tlie  soft  parts 
be  firm  below,  and  the  bandage  be  well  rolled, 
the  patient  is  almost  secure.  But  such  a  roller 
must  be  applied  smoothly  from  the  very  extremity 
of  the  fingers  or  toes  ;  the  members  must  be  tho- 
roughly supported  in  all  its  lower  parts,  that  it  may 
bear  the  pressure  above.  It  is  partial  stricture 
alone  that  does  harm,  creates  intolerable  pain  and 
anxiety,  or  brings  on  gangrene.  Haemorrhagy 
requires  a  very  powerful  compression,  which  must 
therefore  be  very  general,  &c.  It  must  not  be 
made  only  over  the  bleeding  arteries,  which  is  all 
that  the  surgeon  thinlcs  of  in  general,  &c." 

"  In  abscesses,  where  matter  is  working  down- 
wards along  the  limb,  seeking  out,  as  it  were,  the 
weak  parts,  undermining  the  skin,  and  wasting  it, 
insulating  and  surrounding  the  muscles,  and  pe- 
netrating to  the  bones,  the  bandage  does  every 
thing.  The  expelling  bandage,  the  propelling 
bandage,  the  defensive  bandage,  were  among  the 
names  which  the  older  surgeons  gave  to  the  roller, 
when  it  was  applied  for  these  particular  purposes  ; 
and  these  are  properties  of  the  roller  which  should 
not  be  forgotten."  (See  Principles  of  Surgery, 
vol.  i.) 

Soon  after  this  description,  in  which  the  ad- 
vantages of  the  roller  in  gun-shot  wounds  and 
hajmorrhage  are  rather  exaggerated,  Mr.  John 
Bell  proceeds  to  explain  in  wiuit  manner  this  most 
simple  of  all  bandages  may  be  put  on  a  limb. 

"  Practice  will  convince  you,  that  the  firmness 
and  neatness  of  a  bandage  depend  altogether  upon 
these  two  points  ;  First,  upon  the  turns  succeeding 
each  other  in  a  regular  proportion  ;  and,  Secondlj', 
upon  making  reverses,  wherever  you  find  any 
slackness  likely  to  arise  from  the  varying  form  of 
the  limb.  Thus,  in  rolling  from  the  foot  to  the 
ankle,  leg,  and  knee,  you  must  take  care,  first, 
that  the  turns,  or,  as  the  French  call  \him,doloircs. 
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of  the  roller  lie  over  one  another  by  just  one  third 
of  the  breadth  of  the  bandage  ;  and,  secondly,  that, 
at  every  difficult  part,  as  over  a  joint,  you  turn  the 
roller  upon  the  limb,  with  the  opposite  flat  side 
towards  it :  you  must  turn  the  bandage  so  as  to 
reverse  it,  making  what  the  French  call  a  re7i- 
versee  of  the  roller  at  the  ankle,  at  the  calf  of  the 
leg,  and  at  the  knee.  You  must  be  careful  to  roll 
your  bandage  from  below  upwards,  and  support 
the  whole  limb  by  a  general  pressure.  That  you 
may  be  able  to  support  the  diseased  part  with  a 
particular  pressure,  you  must  lay  compresses  upon 
the  hollows  and  upon  the  bed  of  each  particular 
abscess,  and  change  the  place  of  these  compresses 
from  time  to  time,  so  as  now  to  prevent  matter 
sinking  into  a  particular  hollow,  now  to  press  it  out 
from  a  place  where  it  is  already  lodged,  and  again 
to  reunite  the  surface  of  an  abscess  alreadj'  com- 
pletely formed,  from  which  the  matter  has  been 
discharged."    {Principles  of  Surgery,  vol.  i.) 

In  applying  a  roller  to  the  leg,  as  Dr.  Cutler  ob- 
serves, the  turns  cannot  be  laid  down  flatly,  as  the 
upper  border  will  compress  the  salient  part  of  the 
limb,  while  the  lower  one  hangs  loose.  This  in- 
convenience is  obviated  by  reversing  it  at  every 
turn,  so  that  the  inferior  becomes  the  superior, 
and  the  external  face  the  internal.  The  hand 
should  press  lightly  over  each  reverse,  so  as  to 
flatten  it.  Ivto  things  are  to  be  observed  in  apply- 
ing this  reversed  bandage  ;  one  is  not  to  unroll,  in 
making  the  angle,  more  of  the  band  than  is  abso- 
lutely necessary;  the  other,  to  carry  the  angles 
upwards,  in  a  perpendicular  line,  and  always  far 
from  the  part  affected.  (See  Cutler's  Surgeon's 
Pracl.  Guide  i?i  Dressing,  &c.  p.  18.) 

When  we  make  use  of  a  single-headed  roller, 
merely  as  a  retentive  bandage,  we  should  remem- 
ber always  to  begin  the  application  of  it  on  the 
side  opposite  the  wound.  The  obvious  reason  for 
so  doing  is  to  prevent  a  further  separation  of  the 
lips  of  the  wound,  as  the  contrary  manner  of  ap- 
plying the  roller  would  tend  directly  to  divide 
tliem.    (Gooch,  vol.  i.  p.  143.) 

The  intention  of  the  e.rpellent  bandage  is  to  keep 
the  discharge  sufficiently  near  the  orifice  of  the 
wound  to  prevent  the  formation  of  sinuses.  In 
general  a  compress  of  unequal  thickness  is  neces- 
sary ;  the  thinner  part  of  the  compress  being  placed 
next,  and  immediately  contiguous  to,  the  orifice 
of  tlie  wound  ;  the  thicker  part  over  the  hollow  in 
which  the  matter  would  become  collected.  Before 
the  bandage  is  applied,  the  pus  nuist  be  completely 
pressed  out,  and  the  rolling  beijin  with  two  or  three 
circular  turns  on  the  lower  part  of  the  compress. 
The  bandage  must  then  be  carried  spirally  up- 
wards, but  not  quite  so  tightly  as  below.  It  is 
afterwards  to  be  rolled  downward  to  the  place 
where  it  began. 

A  bandage  is  termed  compound,  wlien  several 
pieces  of  linen,  cotton, or  flannel,  are  sewed  together 
in  diiferent  directions,  or  when  the  bandage  is  torn 
or  cut,  so  as  to  have  several  tails.  Such  are  the  T 
bandage,  the  suspensory  bandage,  the  capistruni,  &c. 

Tlie  eigliteen-lailfd  bandage  is  one  of  the  most 
compound.  This  is  in  connnon  use  for  fractures  of 
the  leg  and  thigh  ;  sometimes,  but  not  often,  for 
those  of  the  fore-arm,  and  freciuently  for  parti- 
cular wounds.  Its  great  recommendation  is  the 
facility  with  which  it  can  be  undone,  so  as  to  allow 
the  parts  to  be  examined,  and  its  not  creating,  on 
such  an  occasion,  the  smallest  disturbance  ol  the 
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plicable to  cases  of  compound  fracture. 

The  eighteen- tailed  bandage  consists  of  a  lon- 
gitudinal portion  of  a  common  roller,  and  a  suf- 
ficient number  of  transverse  pieces,  or  tails,  to 
cover  as  much  of  the  part  as  is  requisite.  Each  of 
the  cross  pieces  is  to  be  proportioned  in  length 
to  the  circumference  of  the  part  of  the  limb  to 
which  It  is  to  be  applied  ;  so  that,  in  making  this 
sort  of  bandage  for  the  leg,  or  thigh,  the  upper 
tails  will  be  twice  as  long  as  the  lower  ones.  After 
laying  the  long  part  of  the  bandage  on  a  table,  fix 
the  upper  end  of  it  in  some  way  or  another.  Then 
arrange  the  tails  across  it,  in  sufficient  number  to 
cover  such  part  of  the  limb  as  requires  the  band- 
age. Each  tail  must  be  long  enough  to  extend 
about  two  inches  beyond  the  opposite  one,  when 
they  are  both  applied.  The  tails  being  all  arranged 
across  the  longitudinal  band,  they  are  to  be  stitched 
in  this  position  with  a  needle  and  thread.  When 
the  bandage  is  intended  for  the  leg,  a  piece  of  the 
longitudinal  part  of  the  roller  below  is  to  extend 
beyond  the  tails.  This  is  usually  brought  under 
the  sole  of  the  foot,  and  then  applied  over  the  in- 
ner ankle,  directly  after  the  bandage  has  been  put 
under  the  limb.  Then  the  surgeon  lays  down  the 
first  of  the  lower  tails,  and  covers  it  with  the  next. 
In  this  way,  he  proceeds  upward,  till  all  the  cross 
pieces  are  applied,  the  uppermost  one  of  which  he 
fastens  with  a  pin.  This  bandage  has  a  very  neat 
appearance.  The  tails  are  said  to  lie  better,  when 
placed  across  the  longitudinal  piece  a  little  obliquely. 

The  T  bandage  is,  for  the  most  part,  used  for 
covering  parts  of  the  abdomen  and  back,  and,  es- 
pecially, the  scrotum,  perineum,  and  parts  about 
the  anus.  Its  name  is  derived  from  its  resem- 
blance to  the  letter  T,  and  it  is,  as  Mr.  John  Bell 
remarks,  the  peculiar  bandage  of  the  body.  If  the 
breast,  or  bellj',  be  wounded,  we  make  the  trans- 
verse piece,  which  encircles  the  body,  very  broad  ; 
and  having  split  the  tail-part  into  two  portions,  one' 
of  these  is  to  be  conveyed  over  each  side  of  the 
neck,  and  pinned  to  the  opposite  part  of  the  circu- 
lar bandage,  so  as  to  form  a  suspensory  for  the  lat- 
ter, and  prevent  its  slipping  down.  But,  says  Mr. 
John  Bell,  if  we  have  a  wound,  or  disease,  or  ope- 
ration, near  the  groin,  or  private  parts,  the  tail- 
part  becomes  the  most  important  part  of  the 
bandage  ;  then  the  transverse  piece,  which  is  to 
encircle  the  pelvis,  is  smaller,  while  the  tail-part  is 
made  very  broad.  When  the  disease  is  in  the  pri- 
vate parts,  perineum,  or  anus,  we  often  split  the 
tall  according  to  circumstances  ;  but  when  the 
disease  is  m  one  groin  we  generally  leave  the  tail- 
part  of  the  bandage  entire  ajid  broad. 

The  scissnm  liideum,  or  split-c/oth,  is  a  bandage 
applied  occasionally  to  the  head,  and  consists  of  a 
central  part,  and  six  or  eight  tails,  or  heads,  which 
are  applied  as  follows  :  — 

When  the  cloth  has  six  heads,  the  middle,  or  nn- 
split  part  of  the  cloth  is  applied  to  the  top  of  the 
head.  The  two  front  tails  go  round  the  temples 
and  are  pinned  at  the  occiput  ;  the  two  back  tails 
go  also  round  the  temples,  and  are  pinned  over 
the  forehead  ;  the  two  middle  tails  are  nsnallv  di- 
rected to  be  th-d  under  the  cliin  ;  but  as  Mr.  John 
iiell  observes,  this  sulfocat'S  and  licats  the  patient 
and  It  IS  better  to  tie  them  over  the  top  of  the  head' 
or  obliquely,  so  as  to  make  pressure  upon  any 
l..irt,cular  point  {I'rmciples  of  !S„a,cnj,  vol.  i. 
p.  l-il.;    I  he  old  surgeons  usually  split  this  middle 
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tail  into  two  parts,  a  broad  and  narrow  one.  In 
the  broad  one,  they  made  a  hole  to  let  the  ear  pass 
through.  This  broad  portion  was  tied  under  the 
chin,  while  the  narrow  ends  were  tied  obliquely 
over  the  heiid. 

The  nodose  bandage,  called  also  scapha.,  is  a 
double-headed  roller,  made  of  a  fillet  four  yards 
long,  and  about  an  inch  and  a  half  broad.  It  must 
be  reversed  two  or  three  times,  so  as  to  form  a 
knot  upon  the  part  which  is  to  be  compressed.  It 
is  employed  for  the  stoppage  of  haemorrhage,  or 
for  securing  the  compress  after  the  performance  of 
arteriotomy  in  the  temples. 

The  most  convenient  bandage  for  the  forehead, 
face,  and  jaws,  is  ihe  four-tailed  one  or  sinqle  split, 
cloih.  ^  ^ 

_  It  is  composed  of  a  strip  of  cloth,  about  four 
mches  wide,  which  is  to  be  torn  at  each  end,  so  as 
to  leave  only  a  convenient  portion  of  the  middle 
part  entire.  This  unsplit  middle  portion  is  to  be 
applied  to  the  forehead,  if  the  wound  be  there,  and 
the  two  upper  tails  are  carried  backward,  and  tied 
over  the  back  part  of  the  head,  while  the  two  lower 
ones  are  to  be  tied  either  over  the  top  of  the  head, 
or  under  the  chin,  as  may  seem  most  convenient. 

When  the  wound  is  on  the  top  of  the  head,  the 
iniddle  of  the  undivided  part  is  to  be  applied  to 
the  dressings.  The  two  posterior  tails  are  to  be 
tied  forward,  and  the  two  anterior  ones  are  to  be 
earned  backward,  so  as  to  be  tied  behind  the  head. 
Ibis  IS  sometimes  called  Galen's  bandage.  It  is 
curious  that  writers  on  bandages  should  use  the 
terms  W  and  tail  synonymously;  and  hence 
Jom-.taded  bandage  is  often  called  the  sling 
with  heads.  Such  confusion  of  language  is 
highly  reprehensible,  as  it  obstructs  the  compre- 
hension ot  any,  the  most  simple,  subject. 

If  the  upper  lip  be  cut,  and  a  bandage  needed, 
which  IS  seldom  the  case,  it  is  almost  superfluous 
to  say  that  this  bandage  will  serve  the  purpose. 
It  serves  also  in  cuts  of  the  lower  lip,  though  in 
them  also  we  trust  rather  to  the  twisted  suture 
than  a  bandage. 

The  single  split-cloth  is  particularly  useful  for 
supporting  a  fractured  lower  jaw  ;  and  in  such 
cases  IS  the  only  one  employed  in  modern  sur- 
geiy.  1  Ins  bandage,  when  used  for  this  particular 
purpose,  namely,  supporting  the  lower  jaw  is 
named  capistrum,  or  bridle,  because  it  goes  round 
the  part  somewhat  like  a  bridle. 

The  triangular  bandage  is  generally  a  handker- 
chief doubled  in  that  form.    It  is  commonly  used 
on  the  head,  and,  now  and  then,  as  a  support  to 
the  testicles,  when  swelled.    The  French  term  it  ■ 
couvrc-cluf  en  triangle. 

Another  manner  of  applying  the  handkerchief, 
ca  led  i.he  grand  eouvre-chef  is  as  follows  —You 
take  a  large  handkerchief,  and  fold  it,  "not  in 
a  triangular,  but  a  square  form.  You  let  one 
edge  project  about  three  finger-breadths  beyond 
the  other,  in  order  to  form  a  Rencral  bor.b^i-  V>,. 
the  bandage.    You  lay  the  hanllk^rd  e  ,  I 

head,  so  as  to  make  the  lower  fold,  to  wh  cl  t  ie 
projectnig  border  belongs,  lie  next  th'e  hea  t]  « 
the  projecting  liorder  itself  is  left  hanging  over  e 
eyes  till  the  bandage  is  adjusted^  Tie  two 
coniers  of  the  outermost  fold  'are  first  to  be  tild 
under  the  chin  ;  the  projecting  border  is  t  J 
to  bo  turned  back,  and  pinned  in  a  circular  form 
'.md  the  face,  while  the  corners  of  the  fold  ne" 
the  head  arc  to  be  carried  backward  and  tied. 
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After  the  outer  corners  of  this  bandage  have  been 
tied  under  the  chin;  after  the  inner  corners  have 
been  drawn  out  and  carried  round  the  occiput;  and 
after  the  border  has  been  turned  back  and  pinned  ; 
the  doubling  of  the  handkerchief  over  each  side  of 
the  neck  hangs  in  a  loose,  awkward  manner.  It 
remains,  then-fore,  to  pin  this  part  of  the  handker- 
chief up  above  the  ear,  as  neatly  as  can  be  contrived. 
(See  J.  Ball's  Principles.) 

The  grand  couvre-chef  has  certainly  nothing  to 
recommend  it,  either  in  point  of  utility  or  elegance. 
A  common  nightcap  must  always  be  infinitely 
preferable  to  it.  In  the  event,  however,  of  a  cap 
not  being  at  hand,  it  is  proper  that  the  surgeon 
should  know  what  contrivances  may  be  substituted 
to  fulfil  the  objects  in  view. 

Having,  in  numerous  articles  of  this  Dic- 
tionary, noticed  the  mode  of  applying  bandages  in 
particular  cases,  and  allotted  a  few  separate  de- 
scriptions for  such  bandages  as  are  not  here 
mentioned,  but  which  are  often  spoken  of  in  books, 
we  shall  conclude  for  the  present  with  referring  the 
reader  for  further  information  to  Recs's  CydopcEdia  ; 
John  BeWs  Principles  of  Surgery,  vol.  i. ;  Diet,  des 
Sciences  Med.  art.  Bandage.  Galen  and  Vidus 
Vidius  are  reckoned  the  best  of  the  old  writers  on 
the  subject;  M.  Sue,  Thillaye,  Heister,  Juville, 
Lombard,  Bernstein,  J.  Bell,  and  Cutler,  of  the 
modern  ones.  The  Treatise  of  the  latter  is  entitled 
The  Surgeons  Practical  Guide  in  Dressing  and  in 
the  Methodic  Application  of  Bandages,  ]2mo.  Lond. 
1834.  Illustrated  by  numerous  engravings.  The 
mode  of  applying  the  starched  bandage  will  be  con- 
sidered in  the  article  Fracture. 

BARK,  PERUVIAN.  (See  Cinchona.) 
BELL.-^iDONNA.  (Atropa  Belladonna,  Deadly 
Nightshade.)  A  powerful  sedative  and  narcotic. 
The  leaves  were  first  used  externally  for  discussing 
scirrhous  swellings,  and  they  have  been  subse- 
quently given  internally,  in  scirrhous  and  cancerous 
diseases,  amaurosis,  &c.  Five  grains  of  them  dried 
are  reckoned  a  powerful  dose  ;  one  is  enough  to 
begin  with.  At  present,  the  extract,  in  doses  of 
half  a  grain,  gradually  increased  to  three,  is  more 
commonly  prescribed. 

[No  reliance  is  now  placed  in  this  drug  for  the 
dispersion  of  scirrhous  tumors.  If  employed  at  all, 
it  is  solely  for  the  purpose  of  relieving  pain  by  its 
sedative  influence.] 

It  is  said  that  the  recent  leaves  powdered,  and 
made  into  an  ointment  with  an  equal  weight  of 
lard,  more  eff^ectuallv  prevent  priapism,  and  relieve 
chordee,  when  rubbed  on  the  penis,  than  any  other 
application.  (Paris' s  Pharmacologia,  vol.  u.  p. 
110,  ed.  5.) 

In  neuralgia  of  the  testicle,  breast,  and  other 
parts,  the  use  of  the  extract  of  belladonna,  in  the 
form  of  a  plaister  is  well  known. 

From  the  power  which  belladonna  is  known  to 
possess,  of  lowering  the  action  of  the  whole  arterial 
system,  it  seems  to  be  a  fit  medicine  in  many  surgical 
cases,  where  that  object  is  desirable,  particularly 
in  examples  of  aneuri.sni. 

An  ointment,  composed  of  one  drachm  of  the 
extract,  and  seven  drachms  of  lard,  and  rubbed  on 
the  perineum,  affords  great  relief  in  haBmorrhoids, 
and  chordee.    (See  A.  T.  Thomson' s  Mat.  Med.  ^c 


p.  433,  ed.  2.)  It  may  also  be  applied  directly  on 
the  tumors,  or  the  induration  itself. 


Belladonna  has  the  power  of  producing  a  dilata- 
tion of  the  pupil,  when  applied  to  the  eyebrow  and 


eyelids.    The  late  Mr.  Saunders,  a  little  while  be- 
fore undertaking  the  operation  for  congenital  ca- 
taract, was  accustomed  to  introduce  some  dissolved 
extract  of  belladonna  between  the  eyelids,  or  rub 
the  eyebrow  and  skin  about  the  eye  freely  with 
the  same  application.    The  consequence  was,  that, 
if  there  were  no  adhesions  of  the  iris  to  other 
parts,  a  full  dilatation  of  the  pupil  was  produced 
in  less  than  an  hour,  and  the  whole  of  the  ca- 
taract was  distinctly  brought  into  view.  This 
was  unquestionably  a  considerable  improvement 
in  practice,  as  the  iris  was  kept  out  of  danger, 
and  the  operation  materially  facilitated.    I  allude 
here    more  particularly  to  Mr.  Saunders's  own 
method,  in  which  he  introduced  the  needle  through 
the  cornea,  in  front  of  the  iris,  and  then  conveyed  it 
to  the  cataract  through  the  enlarged  pupil.  Bella- 
donna was  also  externally  applied  by  Mr.  Saunders, 
after  the  operation,  with  the  view  of  preventing  the 
edge  of  the  iris  from  becoming  adherent  to  the  edges 
of  the  torn  capsule.    The  influence  of  belladonna 
on  the  iris  led  also  Professor  Reimarus  to  propose 
its  use  for  facilitating  the  extraction  of  the  cataract. 
In  iritis,  the  same  plan  is  an  important  part  of  the 
treatment.    It  must,  however,  be  admitted,  that 
the  iris,  when  much  altered  by  inflammation,  is 
not   affected  by  belladonna  ;   but,  even  under 
such  circumstances,  its  use  is  not  attended  with 
any  disadvantage.    But  it  is  not  from  its  effects 
on  the  pupil  alone,  that  the  extract  of  belladonna 
should  be  applied.    Very  decided  relief  is  ob- 
tained from  its  application  in  cases  where  there  is 
a  deep-seated  pain,  extending  from  the  eyeball  to 
the  temple,  and  especially  in  rheumatic  inflamma- 
tion. It  may  be  used  as  recommended  by  Beer,  in  the 
form  of  ointment,  rubbed  in  upon  the  temple  (half 
a  drachm  of  the  extract,  with  an  equal  quantity 
of  mercurial  ointment  every  night),  or  the  extract 
alone,  softened  with  water  and  daubed  over  the 
lids  and  brow,  and  kept  moist  for  one  or  two 
hours,  with  a   light  fold  of  old  linen,  wetted 
every  ten  minutes,  may  be  preferred.  (See^ucoi 
in  Trans,  of  Assoc.  of  Physicians  of  Coll.  Ireland, 
vol.  v.  p.  476.)    Whenever  the  state  of  the  eye, 
behind  the  pupil,  requires  to  be  minutely  examined, 
the  plan  of  dilating  this  aperture  by  means  of 
belladonna,  very  materially  facilitates  the  examin- 
ation. Stramonium  is  found  to  have  the  same  eftoct 
upon  the  iris  as  belladonna.    Some  experiments,  m 
which  this  fact  is  clearly  proved,  were  detailed  many 
years  ago,  by  a  namesake  of  my  own  in  the  United 
States.    (See  A  Diss,  on  the  Properties  and  Ejects 
of  the  Datura  Stramonium,  4-c.  iy  Samuel  Cooper, 
Philadelphia,  1797.    C.  Himly,  De  la  Pamlyste 
de  riris  par  une  application  locale  de  Jusquiame.  §;c. 
•2nd  ed.  1 2mo.  Altoiia,  1 805.  J.  Bailey,  Obs.  relative 
to  tlie  use  of  Belladonna  in  painfiU  disorders  of 
the  Head  and  Face,  8vo.  Lond.  1818.) 

[Belladonna  causes  dilatation  of  the  pupil  by  pa- 
ralysing the  ciliary  nerves,  which  supply  the  mus- 
cular fibres  of  the  iris.  This  effect  is  produced 
both  when  it  is  taken  internally  and  when  it  is 
used  as  a  local  application.  In  the  former  c.ise,  he 
poison  is  absorbed  into  the  blood,  and  reaches  he 
ciliary  nerves  through  the  central  organ  of  the 
nervous  system,  both  eyes  being  influenced  alike . 
in  the  latter  case,  it  acts  upon  these  nerves  by 
direct  imbibition,  the  paralysing  i"fl"«"^f 
tirely  a  local  one,  and  the  pupil  of  the  othei  ejo 
is  unaffected.  (See  Muller's  Physiology,  translated 
by  Baly,  vol.  i.  p.  630.) 


According  to  Mr.  Bowm.an,  the  ciliary  muscle  is 
also  paralysod,  and  the  adjusting  power  of  the  eye 
to  vision  at  dirt'erent  distances  is  impaired. 

A  solution  of  atropine,  the  essential  principle  of 
helhidonna,  is  now  often  employed  in  preference  to 
the  extract.  (See  Atropia.)] 

BISTOURY.  {BUloire,  French.)  Any  small 
knife  for  surgical  purposes,  [linglish  surgeons 
usually  give  the  name  of  scalpel  to  the  ordinary 
knife  used  in  operalions,  and  distinguish  by  the 
term  bUtoury  a  long  narrow  bladed  knife,  which  is 
made  either  straight  or  curved,  sharp  or  probe 
pointed.] 

BLADDER,  INFLAMMATION  OF.  Cys- 
TlTis.  [Inflammation  of  the  bladder  is  rarely  an 
idiopathic  affection.  It  is  met  with  occasionally  in 
cases  of  gonorrhoea,  but  more  frequently  it  is  the 
result  of  the  irritation  produced  by  other  diseases,  as 
stone,  stricture,  enlarged  prostate,  &c.  Infianima- 
tion  of  the  bladder  almost  invariably  originates  in 
the  mucous  membrane,  but  it  may  extend  from 
this  to  the  muscular  and  peritoneal  coverings,  and 
may  lead  to  suppuration,  circurasciibed  or  diffused, 
m  the  walls  of  tlie  bladder.  In  the  great  majority 
of  cases,  however,  it  is  as  an  inflammation  of  the 
mucous  lining  that  the  surgeon  has  to  deal  with  it, 
Its  leadnig  characteristic  being  an  excessive  mu- 
cous or  muco-purnlent  secretion  ;  although  in 
severe  and  protracted  cases,  it  may  terminate  in 
ulceration,  or  even  gangrene. 

Inflammation  of  the  bladder  is  usually  described 
as  being  acute  or  chronic,  but  it  may  exist  in 
every  intermediate  degree;   while  the  acute  may 
subside   into  the  chronic,  or  the   chronic  be- 
come aggravated  into  the  acute.  Inflammation 
of  the  bladder,  occurring  primarily  as  an  acute 
affection,  is  of  rare  occurrence.     It  is  most  fre- 
quently met  with  in  cases  of  gonorrhoea,  in  which 
complaint  the  inflammation   sometimes  extends 
backwards  along  the  urethra  till  it  reaches  the 
bladder.    Under  these  circumstances,  when  the 
bladder  becomes  inflamed,  the  urethral  discharge 
18  usually  remarkably  diminished,  or  suppressed 
altogether;  and  hence  the  case  has  been  regarded 
rather  as  a  transference  or  metastasis  of  the  in- 
flammation from  the  urethra  to  the  bladder,  than 
as  an  extension  by  continuity  of  surface.    This  ap- 
pears to  be  the  opinion  of  Sir  B.  Brodie,  who  says  : 
"  VV  here  there  is  a  sudden  suppression  of  the  dis- 
charge from  the  urethra,  the   metastasis  takes 
place,  sometimes  to  the  testicle,  sometimes  to  the 
prostate  gland  ;  at  other  times,  but  less  frequently, 
to  the  mucous  membrane  of  the  bladder."  {On 
Dis.  of  the  Urinary  Or(/ans,e<l.  4,  p.  104.)]  How- 
ever this  may  be,  when  the  bladder  becomes  in- 
flamed,    The  patient  has  a  frequent  desire  to  void 
his  urine,  with  a  sensation  as  if  I/, ere  rvere  urine  in 
the  bladdcr^tvlmn  there  is  really  no  urine  in  it  ;  a?id 
he  strains    to  miike  water  wlu:n  the  bladder  is 
empty.    {Sir  D.  lirodie,  op.  cit.  p.  «2.)  Desault's 

account  of  the  symptoms  is  accurate.    He  siiys  :  

"This  form  of  the  complaint  makes  its  attack  sud- 
denly, and  may  be  known  by  the  frequent  desire  to 
make  water  ;  the  acute  pain  in  the  region  of  the 
biMdder  ;  pain,  which  is  increased  by  the  efforts  to 
maka.  water,  and  which  shoots  up  to  the  loins  and 
along  the  urethra  to  the  end  of  the  glans-  bv 
the  frequency  an.l  hardness  of  the  pulse,  and  other 
symptoms  of  fever ;  by  the  aggravation  of  the 
pain,  when  the  iiypogastric  region  is  pr.^ssed-  hv 
the  easy  pns8;ige  of  a  catheterinto  the  bladder-  by 
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the  acute  pain  which  is  excited  by  the  instrument 
touching  the  inside  of  this  organ;  and  by  the  red 
inflammatory  colour  of  the  urine." 

This  is  not  properly,  as  Desault  regarded  it,  a 
case  of  retention  of  urine,  but  rather  of  painful  and 
frequent  micturition,  resulting  from  inflammation  ; 
the  bladder  being  so  irritable  as  to  be  incapable  of 
hearing  even  the  smallest  quantitv  of  urine  within 
it.  H  ence  Desault's  theory,  which  led  him  to  en- 
join the  use  of  the  catheter,  was  practically  wrono- 
and  hurtful,  as  the  bladder  is  always  emptying 
itself,  and  the  instrument  would  only  increase  the 
inflammation. 

[The  urine  is  mostly  acid  and  high  coloured  ; 
blood  in  small  quantities  is  frequently  mixed  with 
it.  The  secretion  of  mucus  is  considerably  aug- 
mented, it  forms  a  semi-transparent  cloud  at  the 
bottom  of  the  vessel,  when  the  urine  has  been 
allowed  to  stand.  The  mucous  deposit  possesses 
more  or  less  viscidity,  but  it  is  not  characterised  by 
that  remarkable  adhesiveness  and  tenacity  which 
will  be  presently  described  as  met  with  in  chronic 
inflammation.  At  alater  stage,  thesecretion  becomes 
more  purulent;  as  this  takes  plac',  the  viscidity 
diminishes,  and  the  semi-transparent  appe.irance 
becomes  altered  to  an  opaque  whitish  yellow  colour. 

Acute  inflammation  of  the  bladder  is  sometimes' 
caused  by  cantharides,  not  only  when  administered 
internally,  but  also  when  applied  to  the  skin  to 
produce  vesication.  A  remarkable  peculiarity  which 
has  been  met  with  in  inflammatiim  of  the  bladder 
from  this  cause,  is  an  albuminous  exudation  from 
the  mucous  membrane,  resembling  the  fhlse  mem- 
branes in  croup.  In  a  fatal  case,  examined  by  M 
Vidal  de  Cassis,  the  surfaceof  the  bladder  was  found 
lined  with  portions  of  membrane  of  this  kind  and 
of  considerable  thickness.  The  membrane  beneath 
presented  signs  of  intense  inflammation.  The 
alse  membrane,  says  M.  Nelaton,  is  passed  with 
the  unne,  sometimes  in  fragments  so  small  as  to 
escape  notice,  sometimes  in  portions  sufiiciently 
large  o  distend  the  urethra,  and  even  to  become 
impacted  in  the  canal.  (Nelaton,  El  de  PaihnI 
Chir.  t.  V.  p.  266,  18S8.)  Inflammttion  from  tht 
cause  IS  usually  rapid  in  its  progress,  and  the 
symptoms  are  severe.] 

Acute  inflammation  of  the  bladder  is  to  be 
counteracted  by  powerful  antiphlogistic  remedies- 
cupping  on  the  loins  ;  the  application  of  leeches 
to  the  perineum  and  hypogastric  regions  ;  vene- 
section, if  necessary  ;  the  warm  bath  ;  occasional 
doses  of  castor  oil;  opiate  clysters  ;  fomentations 
on  the  alidomen  ;  and  cold  mucilaginous  bever- 
ages. Saline  medicines,  with  full  doses  of  alkalies 
as  the  liquor  potassre,  or  the  carbonates  of  soda  or 
potash,  should  be  given  three  or  four  times  daily  to 
diminish,  as  much  as  possible,  the  irritatinir  au'ili- 
ties  of  the  urine.  °  ^ 

"Sometimes,"  Sir  B.  Brodie  remarks,  "the 
unne  retains  Us  acid  quality,  turning  tie  blue 
litmus  paper  red  ;  and  the  sediment  which  it  de! 
|.08.ts  18  of  a  yellowish  colour,  having  no  adhesive 
quality,  and  bearing  some  degree  of  resemJlni  L 
"  P«s  ,  and  ni  these  cases,  if  I  am  not  much  mis' 
taken,  the  patient  will  derive  benefit  from  the  ise 
0  n.eicury  two  grains  of  calomel,  and  halfaKiain 
"t  opumi  being  administered  twice  or  three  times 
a  claj'  In  other  cases  the  urine  is  alkaline,  turn- 
"ig  the  reddened  litmus  paper  blue,  and  deposit- 
iiig  n  small  quantity  of  tenacious  adhesive  niucus 
of  a  blown  colour  ;  and,  under  these  circumstances 
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I  have  known  much  good  to  arise  from  the  use  of 
the  vinum  colchici,  thirty  drops  being  given  three 
times  daily  for  three  or  four  successive  days." 
{Sir  B.  Brodie,  op.  cit.  p.  (j3.) 

[Chronic  injlammation  of  the  bladder  is  most  com- 
monly a  secondary  disease,  occasioned  by  the 
presence  of  a  calculus,  or  by  the  incomplete  evacu- 
ation of  the  urine,  in  cases  of  stricture  or  prostatic 
enlargement.  In  all  these  diseases,  the  inflamma- 
tion of  the  bladder  is  often  one  of  the  most  urgent 
and  distressing  complications.  In  paralysis  of  the 
bladder,  also,  the  inability  of  this  organ  to  expel  its 
contents,  combined  perhaps  with  the  diminished 
vitality  consequent  upon  the  loss  of  nervous  influ- 
ence, is  soon  followed  by  inflammatory  action. 
Occasionally,  however,  the  inflammation  may  be 
])rimary;  Sir  B.  Brodie  speaks  of  having  seen  a 
few  patients  in  whom  it  had  existed  for  a  consider- 
able length  of  time,  and  could  not  be  traced  to  any 
other  disease.  Some  of  these  cases  may  perhaps 
be  the  result  of  exposure  to  cold,  which  is  so 
common  a  cause  of  inflammation  of  the  respiratory 
and  alimentary  mucous  surfaces,  that  we  may  rea- 
sonably expect  the  urinary  apparatus  will  not 
always  be  exempted  from  its  influence.  The  term 
vesical  catarrh  is  often  applied  to  this  disease,  the 
increased  secretion  of  mucus  forming  its  most  con- 
stant and  leading  characteristic. 

The  following  succinct  and  accurate  account  of 
the  symptoms,  from  the  earliest  to  the  most  ad- 
vanced stages,  is  given  by  Sir  B.  Brodie.    "  The 
patient  has  frequent  desire  to  void  his  urine,  and 
the  urine  deposits,  as  it  cools,  a  thick  adhesive 
mucus,  which  clings  to  the  bottom  of  the  vessel. 
This  mucus  is  of  a  greyish  colour,  often  exhibiting 
white  streaks,  arising  from  a  deposition  in  it  of 
phosphate  of  lime,  and  sometimes  tinged  with 
blood.    There  is  pain  previously  to  making  water, 
and  also  while  the  urine  flows.    These  symptoms 
may  continue  for  a  great  length  of  time  without 
becoming  urgent.    However,  they  gradually  m- 
crease,  until  the  irritation  of  the  bladder  becomes 
excessive,  the  quantity  of  mucus  deposited  being 
so  great,  as  in  some  cases  to  be  nearly  equal  to 
that  of  the  urine  itself.     In  this  last  respect,  how- 
ever, there  is  a  great  difi'erence  ui  difi'erent  cases. 
The'urine  ultimately  assumes  a  brownish  hue,  and 
is  of  a  most  offensive  ammoniacal  odour.    The  ex- 
tension of  the  inflammation  to  the  glandular  struc- 
ture of  the  kidneys  is  indicated  by  the  access  of  a 
still  more  formidable  train  of  symptoms.    The  pa- 
tient has  shiverings  ;  is  troubled  with  sickness  and 
vomiting,  with  cold  extremities  and  great  prostra- 
tion of  strength  ;  his  pulse  becomes^  irregular  and 
intermittent,  his  tongue  brown;  he  sinks  and  dies. 
(finDis.ofthe  Urinary  Organs,  ed.  4,  p.  108.) 

Condition  of  tU  I/n«e.— The  leading  peculiarity 
of  this  secretion  in  chronic  inflammation  of  the 
bladder,  is  the  presence  in  it  of  mucus  in  increased 
quantitjs  and  of  a  viscid  adhesive  quality.  The 
mucus  falls  to  the  bolt  m  as  the  urine  cools,  and 
after  it  has  been  deposited,  it  does  not  readily  mix 
again  with  the  urine  when  agitated,  but  adheres 
to  the  bottom  of  the  vessel,  and  when  an  attempt 
is  made  to  pour  it  away,  it  is  drawn  out  iii  long 
ropes,  and  hence  the  term  "  ropij  mucus  "  is  com 
monly  used  in  describing  it.  The  mucus  is  always 
alkaline  ;  its  tendency,  therefore,  will  bo  to  impart 
an  alkaline  quality  to  the  nriiie  ;  but  wlien  only  pre- 
sent in  small  quantity,  it  may  not  be  suflicient  to 
neutralise  the  normal  acid  of  the  urine,  and  that 
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fluid  will  still  exhibit  an  acid  reaction.  Sometimes 
litmus  paper,  reddened  by  the  urine,  will  again  be- 
come blue  as  it  sinks  to  the  bottom  of  the  vessel, 
and  comes  in  contact  with  the  alkaline  mucus.  A 
white  amorphous  sediment  of  phosphate  of  lime  is 
often  mixed  with  the  mucous  deposit.  Phosphate 
of  lime  is  present  in  small  quantities  in  the  normal 
secretions  of  all  mucous  membranes,  and  is  pro- 
duced in  excess  when  these  membranes  are  irri- 
tated and  inflamed.   In  addition  to  the  phosphate  of 
lime,  the  urine,  as  it  becomes  alkaline,  will  deposit 
crystals  of  the  triple  phosphate  of  ammonia  and 
magnesia.    As  the  alkalescence  increases,  phos- 
phate of  lime  from  the  urine  will  be  also  thrown 
down;  but  by  far  the  larger  quantity  of  this  latter 
substance  is  formed,  as  already  stated,  by  the 
mucous   membrane.     It  is  a  mixture   of  these 
phosphates  which  constitutes  the  concretion  known 
as  the  fusible  calculus.    As  the  disease  progresses, 
pus  is   mixed  with   the  mucus,  or  the  mucus 
may  be  replaced  almost  entirely  by  pus.    The  pus 
globules  fall  to  the  bottom  of  the  urine,  and  form  a 
sediment,   but  instead  of  being  semi-transparent 
and  viscid,  like  mucus,  it  is  of  an  opaque  whitish 
yellow  colour  ;  when  both  are  present,  they  may 
be  found  to  have  subsided  in  layers,  the  pus  rest- 
ing upon  the  mucus.    Pus  globules  readily  diffuse 
themselves  in  the  urine  when  agitated,  and  render 
it  cloudy ;  mucus,  as  already  stated,  does  not 
mix,  but  remains  at  the  bottom.    Pus,  however,  by 
the  action  of  alkalies,  is  converted  into  a  semi- 
transparent  gelatinous  substance  ;  hence  in  very 
alkaline  urine  this  distinction  will  not  alwa3-s  hold 
good.    The  clear  urine,  from  which  pus  globules 
have  been  deposited,  contains  the  albumen  of  the 
liquor  puris  in  solution  ;  and  this  may  be  made 
evident  by  the  addition  of  nitric  acid  and  the  ap- 
plication of  heat  ;  the  liquor  muci  in  true  mucus 
contains  no  albumen.    The  presence  of  albumen 
might  perhaps  give  rise  to  a  suspicion  of  diseased 
kidneys  ;  but  the  two  cases  may  usually  be  dis- 
tinguished by  the  circumstance  that  the  quantity 
of  albumen  present  in  purulent  urine  is  propor- 
tionate to  the  amount  of  pus  globules  deposited,  and 
that  it  never  approaches  in  amount  to  the  albumen 
of  diseased  kidneys.    In  purulent  urine  also  the 
specific  gravity   is   unaltered,    or,  if  anything, 
is  increased  ;  whereas  in  true  albuminuria  it  is  re- 
markably diminished.    The  deposit  of  phosphates 
often  nuich  resembles  that  of  pus  globules  ;  the 
phosphates,  however,  may  be  known   by  their 
solubility  in  acids,  which  have  no  influence  on  the 
pus  globules.    Tlie  microscope  will  at  once  display 
the  difference  between  pus  globules  and  phosphatic 
deposits,  for  the  appearances  of  which  hiltei'  the 
reader  is  referred  to  the  article  Uuin.^ry  Depo- 
sits ;  but  it  is  not  alu-ai/s  easy  to  distinguish  with 
certainty  between  pus  globules  and  certain  nu- 
cleated particles  met  with  in  mucus,  and  usua  ly 
spoken  of  as  mucus  corpuscles.    The  pus  globules 
are  rather  larger  than  blood  globules,  tlicir  diameter 
being  about  of  an  inch.    They  are  sphenca 

in  form;  and  tliey  are  white,  opaque,  and  granular 
on  their  surface.  The  addition  of  acetic  acid 
renders  evident,  in  their  interior,  the  presence  of 
three  or  four  transparent  nuclei.  But  the  mucus 
corpuscle  is  also  a  granular  round  nucleated  pariicle, 

and  it  is  often  nearly,  if  ""^  ""P"',^';  .J i 

distinguish  between  them.    Dr.  GoUiu,^  Bud  ob- 

servest  indeed,  that  it  may  l^^,.'!""*"""'! 7,"; 
ther  they  are  not  identical.     Where  mucus  and 


pus  essentinlly  differ  is  not  in  the  nature  of  the 
piirticles,   but  in  the  fluid  secreted  with  them, 
!ind  in  which  they  float  ;  the  liquor  puris  being  al- 
buminous and  coagulableby  hont.theliquormucinot 
being  atl'ected  by  it.    Treated  with  acetic  acid,  the 
mucu3  particle  exhibits  internal  nuclei  similar  to 
those  seen  in  pus.    {On  Urimiri/  Deposits,  p.  337.) 
The  particles  in  mucus  perhaps  are  not  so  uniform  in 
size,  or  so  granular-  on  the  surface,  and  the  nucleus 
may  be  more  distinctly  seen  without  the  use  of 
reagents.    Mr.  Coulson  has  drawn  the  fuUowing 
distinction : — "  The  characteristic  nucleus  of  the 
pus  globule  is   ordinarily   tripartite,  sometimes 
quadripartite,  more  rarely  only  bipartite  ;  each 
division  of  the  nucleus  is  biconcave,  and  measures 
^^0'."  eooo  of  ^  inch  in  diameter.    The  only 
bodies  with  which  the  pus  corpuscles  are  likely  to  be 
confounded  are  young  epithelial  scales.  These, 
however,  are  readily  distinguished  by  their  solitary/ 
nucleus.   As  to  the  mucus  corpuscle,  its  existence  is 
totally  unjnoved :  under  that  name  have  been  con- 
founded pus  corpuscles  seen  without  the  use  of  re- 
agents ;  the  pyroid  corpuscles  of  Lebert,  really  a 
variety  of  compound  granular  corpuscles  ;  young 
epithelial  scales,  and  the  nuclei  of  epithelial  scales." 
{On  Diseases  of  the  Bladder,  p.  145.)  Fortunately, 
the  "diagnosis  between  the  pus  and  mucus  par- 
ticle, about  which  so  much  has  been  written, 
though  interesting  pathologically,  is  not  of  any 
great  practical  importance. 

The  following  account  of  the  appearances  which 
the  diseased  parts  exhibit  on  dissection  is  given  by 
Sir  B.  Brodie.    "  The  mucous  membrane  is  of  a 
dark  red  colour,  in  consequence  of  its  numerous  ves- 
sels ramifying  on  its  surface  injected  with  their  own 
blood.    As  the  disease  proceeds,  the  discoloration 
becomes  greater,  until  at  last  the  mucous  membrane 
appears  almost  black  from  the  turgid  state  of  the 
vessels,  at  the  same  time  that  it  is  somewiiat  thick- 
ened and  pulpy  to  the  touch.  The  inflammation  ex- 
tends up  the  membrane  ofthe  ureters;  which  in  their 
turn  assume  much  the  same  appearance  with  the 
bladder  itself.   The  pelvis  of  each  kidney,  and  the 
processes  of  the  pelvis  or  infundibula  become  in- 
flamed also;  and  these,  as  well  as  the  ureters,  are 
generally  diiati-d,  so  as  to  be  more  capacious  than 
natural.    This  dilatation  is  greatest  where  there 
has  been  a  long  continued  difficulty  in  expelling 
the  urine  from  the  bladder  ;  but  it  exists  in  other 
cases  also,  though  in  a  less  degree.    In  the  ad- 
vanced stage  of  the  disease,  the  inflammation  is 
found  to  have  extended  to  the  glandular  structure 
ofthe  kidneys  ;  and  these  organs  become  not  only 
more  vascular  than  natural,  but  enlarged  in  size, 
and  of  a  soft  consistence,  even  approaching  in  ap- 
pearance to  that  of  a  medullary  tumor.  Collec- 
tions of  muco-piirulent  fluid,  tinged  brown  with 
grumous   blood,   and  otFunsive  to  the  smell,  arc 
sometimes  found  in  the  dilated  infundibula  ;  at 
other  times  there  are  distinct  abscesses  in  the 
glandular  structure.    In  cases  where  the  disease 
is  still  further  advanced  before  the  patient  dies, 
we  find  that  the  inflammation  has  extended  to  the' 
muscular  tunic  of  the  bladder,  and  to  the  loose 
cellular  membrane  by  which  the  bladder  is  sur- 
rounded.   Then,  coagulated  albiuncn  is  deposited 
in  the  cellular   texture  ;  not  unfrequently  small 
putrid  abscesses  are  formed  in  it  ;  and  sometimes 
after  death  it  is  found  in  a  state  of  slough,  or  ap- 
proaching to  it.    Occasionally,  but  rarely,  ulcera- 
tion takes  place  in  tiic  inner  surface  of  the  bladder 
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and  sometimes  to  a  very  great  extent."    {On  Dis- 
eases of  the  Urinary  Organs,  ed.  4,  p.  1 06.)    In  one 
case,  which  is  an  exemplification  of  what  is  not  un- 
li-equeiitly  met  with,  "  the  mucous  membrane  was 
found  destroyed  everywhere,  except  a  very  small 
portion  near  the  neck  of  the  bladder.    The  mus- 
cular fibres  were  as  distinctly  exposed  as  they 
could  have  been  by  the  most  careful  dissection." 
It  would  be  erroneous,  however,  to  infer,  from  the 
above  description,  that  inflammation  of  the  bladder  is 
often  per  se  a  fatal  disorder.  On  the  contrary,  when 
the  cause  which  has  produced  it  has  been  removed,  it 
is  ordinarily  very  amenable  to  treatment.  Patients 
may  die  from  inflammation  of  the  bladder,  and  its 
extension  to  the  kidneys,  after  lithothrity,  in  pro- 
static disease,  or  in  severe  cases  of  stricture;  but  it 
is  to  the  maintenance  and  aggravation  ofthe  inflam- 
mation, through  the  persistence  of  its  exciting  cause, 
that  we  are  indebted  for  so  lamentable  a  result. 

InflammaiioH  ofthe  muscular  coat  ofthe  bladder 
has  been  described  by  authors  ;  but  it  is  very 
doubtful  whether  such  an  aifection,  occurring  pri- 
marily', has  an  independent  existence.    The  only 
exception,  perhaps,  is  one  alluded  to  by  Dr.  Prout, 
of  certain  gouty  and  rheumatic  inflammations  of 
the  bladder,  in  which  he  thinks  it  probable  that  the 
muscular  and  nervous  structures  and  their  append- 
ages may  be  the  chief  seat  of  the  afl'ection.  The 
late  author  of  this  Dictionary  says,  "as  to  the  efl^ects 
of  an  inflammation  of  the  detrusor  urinaj,  I  know 
nothing  of  them  from  experience."    Mr.  Coulson's 
opinion  is,  that  the  muscular  coat  is  seldom,  perhaps 
never,  exclusively  the  seat  of  inflammation,  if  we  ex- 
cept those  cases  in  which  abscesses  form  between  the 
serous  and  muscular  coverings  ;  and  then,  perhaps. 
It  would  be  more  correct  to  regard  the  areolar  tissue 
and  not  the  muscular  fibres,  as  the  seat  of  inflamma- 
tion ;  m  short,  to  class  the  aflection  as  we  should 
class  an  abscess  occurring  in  any  other  situation. 
{On  Dis  0/  the  Bladder,  p.  1 80.)  Even  the  occur- 
rence ot  an  abscess,  however,  seems  improbable 
excepting  as  the  result  of  some  irritation  communi- 
cated from  either  the  mucous  or  peritoneal  surfaces 
The  irritation  of  the  bladder  and  the  constant 
straining  to  pass  water  in  urinary  disease  of  Ion? 
standing,  often  lead  to  a  chronic  inflammation,  or 
hypertrophy,  of  the  muscular  coat,  which  may  be 
found  after  death  to  be  half  an  inch,  or  even  an 
inch,  in  thickness.    Such  a  bladder  is  quite  inca- 
pable of  a  proper  amount  of  distension,  and  hence 
as  soon  as  a  small  quantity  of  urine  has  collected' 
violent  efforts  are  excited  for  its  expulsion.  ' 

The  efforts  to  evacuate  the  urine  may  occasion 
a  protrusion  of  the  mucous  coat  through  the  inter 
Slices  of  the  muscular  fibres,  and  a  sacculated 
Madder  is  the  result.  The  existence  of  those 
saccuh  will  aggravate  the  mischief,  for,  as  thevire 
uncovered  by  muscular  fibres,  they  are  not  emptied 
by  the  usual  elTorts  of  the  patient,  and  the  urine 
accuniulatos  in  them  and  undergoes  decomposition. 
I  his  stagnation  is  favourable  to  the  formation  of  uri- 
nary concretions,  and  calculi  are  not  unfrequently 
found  encysted  m  these  cavities.  (See  Lithotomy  ) 
rrea  mcnt.~ihe  first  indication  in  the  treat 
mont  of  mflamcd  bladder  is  obviously  the  remov.1 
of  Its  exciting  cause.  This  having  been  done  the 
principal  diflicilty  will  have  disappeared,  and  tl  e 
patient  will,  i,,  most  caws,  with  appropriate  manacc- 
luent,  soon  be  restored  to  health  and  comfort,  Hnt 
oven  when  the  exciting  cause  does  not  admit  of 
removal,  much  may  be  done  to  palliate  his  BuiToringg. 
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Active  antiphlogistic  treatment,  such  as  the  abs- 
traction of  blood,  or  the  administration  of  calomel 
or  antimony,  is  seldom  required;  for  although  the 
local  irritation  is  considerable,  the  general  state  of 
the  system  is  mostly  characterised  by  debility  and 
depression.    The  bowels  should  be  kept  open  by 
mild  unirritating  purgatives.     The  irritability  of 
the  bladder  and  the  frequent  desire  to  micturate 
should  be  relieved  by  the  administration  of  opium, 
either  by  the  mouth,  or  by  the  rectum  in  the  form 
of  an  enema  or  suppository.    Alkalies  will,  in  most 
cases,  be  beneficial,  although,  in  consequence  of  the 
alkaline  state  of  the  urine,  acid  remedies,  and  es- 
pecially the  mineral  acids,  are  often  administered. 
This  practice,  however,  is  based  on  erroneous  prin- 
ciples, for  the  urine  is  often  acid  when  first  formed, 
but  is  rendered  alkaline  subsequently  by  the  alka- 
line mucus  of  the  bladder.    Its  acidity,  in  fact  (as 
Dr.  G.  O.  Rees  has  explained),  may  often  be  a 
soiu-ce  of  irritation,  and  therefore  if  we  lessen  the 
acidity  as  it  is  secreted  on  to  the  mucous  surface, 
and  thereby  render  it  less  irritating,  that  surface 
may  in  time  recover  itself,  and  no  longer  pour  out 
that  fluid  which  is  the  result  of  inflammation.  The 
ui-ine  will  after  a  time  pass  over  it  without  pro- 
ducing irritation,  and  the  result  will  be  that  acid 
urine  is  voided,  its  natural  acidity  being  only  par- 
tially neutralised  by  the  dose  of  alkali  which  has 
been  administered.   This  is  the  only  satisfactory  ex- 
planation of  the  fact,  so  anomalous  at  first  view,  that 
alkaline  urine  may  be  rendered  acid  by  the  adminis- 
tration of  an  alkaline  remedy  (see  Lond.  Med.  Gas. 
vol.  i.  1851,  p.  36.).  With  this  object  in  view,  the 
liquor  potassse  may  be  prescribed;  or  the  sesquicar- 
bonate  of  soda  ;  or  the  bicarbonate  of  potash  ;  or 
the  common  effervescing  saline  draught,  consisting 
of  the  tartrate  or  citrate  of  soda  or  potash.    It  is 
important  to  be  aware,  with  respect  to  these  latter, 
that  the  vegetable  acids  which  enter  into  their 
composition  become  converted  into  carbonic  acid 
in  passing  through  the  system,  and  they  therefore 
reach  the  urine  in  the  form  of  carbonates,  and  not 
in  their  original  state  as  citrates  or  tartrates.  Hence 
they  will  have  the  same  effect  upon  the  urine  as  if  an 
equal  quantity  of  the  alkaline  carbonates  had  been 
given,  while  they  are  more  pleasant  to  the  taste,  and 
will  often  agree  better  with  an  irritable  stomach. 

On  the  same  principle.  Dr.  Rees  remarks,  that 
acid  wines,  especially  champagne,  taken  in  quan- 
tity, are  capable  of  producing  alkaline  urine.  The 
alkalinity  might  be  looked  upon  as  a  sign  of  rapid 
decay  of  vital  power,  whereas  it  may  be  owing 
merely  to  the  support  we  are  aflfording  the  patient 
in  the  form  of  champagne  (loc.  cit.  p.  36).  In  all 
cases,  however,  where  there  is  reason  to  believe 
that  the  urine  is  alkaline  tvhcii  secreted  by  the  kid- 
neys, as  in  cases  of  extreme  depression,  or  when 
there  is  a  large  quantity  of  crystalline  phosphatic 
deposit  in  tlie  urine,  all  remedies  likely  to  increase 
the  alkalescence  should  be  carefully  withheld. 

But  there  are,  besides,  certain  remedies  which 
are  regarded  as  having  a  specific  action  on  the 
vesical  mucous  membrane.  The  chief  of  these  are, 
the  leaves  of  uva  ursi,  of  diosnia  crcnata  or  Buchu, 
and  of  chimaphila  umbellatn,  and  the  root  of 
pareira  brnva.  These  drugs  may  often  be  em 
ployed  willi  advantage,  especially  in  those  cases 
whore  the  catarrh  is  excessive,  and  the  inilaninia 
tory  symptoms  arc  not  prominent.  They  are  all 
astringent  in  thoir  action,  and  are  frequently  pre 
scribed  indiscriminately ;  but,  according  to  Dr.  Gold- 


ing  Bird,  "  eaclr  fulfils  a  second  indication  which 
should  never  bo  lost  sight  of.  Thus  we  find  in 
the  uva  ursi  a  simple  astringent,  but  slightly  diu- 
retic ;  chimaphila,  a  less  active  astringent,  but 
freely  stimulating  the  kidneys;  burosraa  (diosina, 
Buchu),  a  stimulating  tonic,  diuretic  and  diapho- 
retic, whose  active  principle  (volatile  oil)  is  ex- 
creted by  the  kidneys;  pareira,  a  narcotic  (?)  tonic 
diuretic."  The  latter  is  especially  recommended 
by  Sir  B.  Brodie,  in  the  form  of  a  decoction,  pre- 
pared from  half  an  ounce  of  the  root  to  three  pints 
of  water,  simmered  gently  near  the  fire,  till  reduced 
to  one  pint.  The  patient  to  drink  from  eight  to 
twelves  ounces  daily.  When  the  catarrh  is  exces- 
sive, and  the  inflammatory  symptoms  are  slight, 
copaiba,  cubebs,  or  Chios  turpentine,  may  some- 
times be  given  with  advantage. 

But  in  addition  to  the  general  treatment,  it  is 
possible  to  reach  the  diseased  mucous  surface 
with  local  applications.  Sedative,  or  astringent 
solutions,  may  be  injected  into  the  bladder 
through  an  elastic  gum  catheter.  On  this  sub- 
ject. Sir  B.  Brodie  remarks,  that  in  aggravated 
cases  of  disease  the  mildest  injections,  even  those 
of  tepid  water,  will  do  harm  rather  than  good. 
When,  however,  the  symptoms  have  in  some  degree 
abated,  he  thinks  the  injection  of  tepid  water,  or 
decoction  of  poppies,  is,  in  many  instances,  pro- 
ductive of  excellent  eifects.  The  liquid  should  be 
allowed  to  remain  in  the  bladder  thirty  or  forty 
seconds,  and  not  more  than  an  ounce  and  a  half  or 
two  ounces  should  be  injected  at  a  time.  Any 
distension  of  the  bladder  will  be  injurious  instead 
of  beneficial.  The  injection  may  be  repeated  once 
or  twice  in  the  twenty-four  hours.  When  the 
symptoms  have  still  further  abated,  a  small  quan- 
tity of  nitric  acid  may  be  added  to  the  injection, 
from  five  to  ten  minims  of  the  dilute  acid  to  an 
ounce  of  distilled  water.  (See  Brodie,of.  cit.  p.  1 14.) 
Weak  solutions  of  nitrate  of  silver  have  also  been 
recommended.  Some  French  surgeons  have  used 
injections  of  balsam  of  copaiba,  of  turpentine,  and 
other  similar  substances.  (See  Nelaion,  EL  de 
Path.  Chir.  t.  v.  p.  277.)  M.  Lallemand  has  even 
practised  cauterisation  of  the  mucous  membrane  of 
the  bladder  with  solid  nitrate  of  silver.  (SeeCo;//- 
son,  On  Bis.  of  the  Bladder,  p.  1 70.)  Tlie  double 
current  catheter  may  conveniently  be  used  for  in- 
jecting the  bladder;  by  this  instrument,  a  continuous 
stream  of  fluid  may  be  passed  through  the  organ,  and 
its  cavity  may  be  more  effectually  washed  out,  while 
over-distension  is  at  the  same  time  avoided. 

liiiffous  bladder,  a  thickened  and  contracted  con- 
dition of  bladder,  with  hard,  prominent  rugosities 
on  its  inner  surface,  is  not  unfrequently  met  with 
in  children,  and  sometimes,  though  more  rarely,  m 
adults.  This  condition  is  accompanied  by  great 
irritability  of  the  bladder,  and  frequent  desire  to 
pass  water.  There  is  acute  pain  in  passing  it,  and 
it  is  often  mixed  with  blood.  The  symptoms  s,- 
mulate  very  closely  those  of  stone  in  the  bladder, 
and  it  may  bo  necessary  to  sound  the  patient  to 
clear  up  the  doubt.  Even  when  the  sound  is  in- 
troduced, a  surgeon  unaware  of  this  condition  o 
bladder,  or  whose  hand  is  inexperienced,  migUt 
mistake  the  sensation  conveyed  by  the  hard  ana 
roughened  walls  of  the  bladder  for  that  V'^oM  hy 
a  calculus  (see  Lithotomy).  This  state  of  bladder 
however,  is  rarely  coexistent  with  stone.  J-  e 
Ireatment  shonld  be  mainly  directed  to  soothe  the 
irritability  of  the  bladder.  Alkalies  and  sedatives. 
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together  with  gentle  purgatives,  will  usually  be 
of  great  service.  Further  indications  must  be 
sought  for  in  an  examination  of  the  urine,  and  a 
careful  inquiry  into  the  general  state  of  health  of 
the  patient.] 

[Paralysis  op  the  Bladder.] 
[Paralysis  of  the  bladder  may  form  part  of  a 
general  paralysis,  and  is  thus  a  common  result  of 
injuries  or  diseases  of  the  brain  and  spinal  cord, 
and  especially  of  the  latter;  or  it  may  be  local, 
and  affect  the  bladder  only.  The  latter  kind  of 
paralysis  is  often  consequent  upon  retention  of 
urine,  and  is  the  result  of  the  over-distension  which 
the  bladder  has  undergone.  Paralysis  of  the  bladder 
may  occasionally  be  seen  in  cases  of  typhus  fever, 
and  there  is  a  species  of  paralysis  belonging  to 
hj-steria  which  is  sometimes  brought  under  the 
notice  of  the  surgeon;  and  a  partial  paralysis, 
apparently  independent  of  other  disease,  is  not  un- 
common in  old  age. 

Some  writers  describe  paralysis  of  the  bladder 
as  of  two  kinds  ;  one  affecting  the  body,  and  the 
other  the  neck,  of  the  organ  ;  the  former  being 
attended  with  retention,  and  the  other  with  incon- 
tinence, of  urine.  It  is  the  former  condition, 
however,  which  is  usually  understood  when  para- 
lysis of  the  bladder  is  mentioned,  and  which  will 
be  alone  referred  to  here.  For  information  on 
the  other  varietj',  or  the  so-called  paralysis  of  the 
neck  of  the  bladder,  the  reader  is  referred  to  the 
article.  Urine,  Incontinence  op. 

Paralysis  of  the  bladder  may  be  complete  or 
partial,  it  may  be  sudden  or  giaduiil  in  its  appear- 
ance. Perhaps  the  best  example  of  sudden  and  com- 
plete paralysis  of  the  bladder  is  that  met  with  in 
fractures  or  dislocations  of  the  verterbraj,  with 
injury  of  the  spinal  cord  ;  but  here,  of  course,  it 
only  forms  part  of  a  general  paralysis,  affecting  all 
the  structures  below  the  seat  of  the  in  jury.  In  these 
cases,  there  is  not  only  a  loss  of  the  muscular  power 
to  expel  the  urine,  but  there  is  also  a  complete 
absence  of  sensibility,  and  the  patient  is  altogether 
unaware  of  the  presence  of  the  accumulated  urine  in 
his  bladder.  Under  these  circumstances,  the  blad- 
der becomes  distended,  and  when  the  distension 
is  excessive,  the  sphincter  action  of  the  neck  of  the 
bladder  is  overcome,  and  the  urine  dribbles  away 
by  slow  degrees,  in  sufficient  quantity  to  prevent 
furtlier  distension,  but  without  relieving  that  which 
already  exists.  .A  practitioner  unaware  of  this 
might  mistake  the  case  for  one  of  incontinence  of 
urine,  in  which  there  is  inability  to  retain,  instead 
of  inability  to  ci-pd,  the  urine. 

In  paralysis,  a  fluctuating  swelling  caused  by 
the  distended  bladder  may  usually  be  felt  by  the 
hand  applied  to  the  hypogastric  region,  where  it 
forms  a  tumor,  which  in  some  cases  may  reach  as 
high  as,  or  even  higher  than,  the  umbilicus.  Per- 
cussion of  this  swelling  will  elicit  a  dull  sound, 
which  will  serve  to  distinguish  it  from  (listen sion 
of  the  bowels  with  flatus.  In  cases  where  the 
Burgeon  is  in  any  doubt,  however,  the  introduc- 
tion of  the  catheter  will  at  once  clear  up  the 
difficulty.  In  injuries  of  the  spine,  this  para- 
lytic retention  must  always  bo  expected,  and  its 
consequences  provided  against  by  the  coiitiiuicd 
use  of  the  catheter.  In  these  casss,  chronic  in- 
flmnmation  of  the  bladder  rapidly  supervenes, 
there  is  increnscd  secretion  of  viscid  mucus,  the 
urine  is  alkaline,  ammoniacal,  and  putrescent,'  and 
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contains  an  abundant  deposit  of  phosphates  :  ulcer- 
ation, gangrene,  complete  separation  of  the  mucous 
from  the  muscular  coats,  are  not  unlikely  ultimately 
to  occur.  The  increased  secretion  of  mucus  may 
perhaps  be,  in  the  first  instance,  an  effort  of  nature 
to  shield  the  mucous  membrane  from  irritation  by 
the  urine  retained  in  the  bladder  ;  but  the  rapid 
progress  of  a  low  iuflammatory  action,  and  the 
tendency  to  ulceration  or  gangrene,  are  probably 
owing  to  that  diminution  of  the  power  to  resist 
degenerative  processes  which  always  accompanies 
the  deprivation  of  nervous  influence.  The  only 
treatment  applicable  to  the  paralysis  of  the  bladder 
accompanying  spinal  injury,  beyond  the  appropri- 
ate management  of  the  injury  itself,  is  the  use  of  the 
catheter  twice  or  thrice  dail}-,  and  the  occasional 
washing  out  of  the  bladder  with  tepid  water,  or 
water  weakly  acidulated  with  nitric  acid.  (See 
Fractures  op  Vertebra.) 

In  diseases  of  the  brain  or  spinal  cord,  the  para- 
lysis may  be  incomplete,  and  may  make  its  appear- 
ance slowly.  In  examples  of  this  kind,  the  patient 
may  pass  a  normal  quantity  of  urine  in  the  twenty- 
four  hours,  but  the  bladder  be  nevertheless  always 
distended.  When  a  certain  degree  of  accumulation 
has  talcen  place,  the  contractility  of  the  bladder  is 
excited,  and  it  partially  empties  itself,  but  never 
completely.     A  certain  amount  of  urine,  there- 
fore, is  always  retained   in   the    bladder,  be- 
comes decomposed,  and  excites  inflammation  of 
the  mucous  membrane.    The  patient  may  be  un- 
aware that  he  does  not  empty  his  bladder  com- 
pletely, and  will  be  greatly  astonished  to  find 
when  his  surgeon  introduces  a  catheter,  that  one  or 
two  pints  of  fluid  escape.    In  these  cases  also,  the 
surgical  treatment  will  be  confined  to  the  introduc- 
tion of  the  catheter,  to  prevent  the  urine  accumu- 
lating and  decomposing  in  the  bladder  ;  the  ulti- 
mate recovery  from  the  paralysis  of  the  bladder  will 
depend  upon  the  curability,  or  otherwise,  of  the 
disease  of  which  it  forms  a  part,  and  to  which  any 
further  treatment  should  be  directed. 
_   The  cases  in  which  the  paralysis  "of  the  bladder 
purely  local  are  most  frequently  the  result  of 
over-distension;  the  stretching  which  the  muscular 
and  It  may  be,  also,  the  nervous,  fibres  have  under- 
gone, seems  to  deprive  the  bladder,  although 
perhaps,  only  for  a  time,  of  its  contractile  power.' 
Thus,  in  cases  of  retention  of  urine,  after  relief  has 
been  obtained  by  the  introduction  of  a  catheter, 
the  bladder  may  not  recover  its  power  to  empty 
Itself  for  some  days,  unless  artificial  assistance  is 
aflorded;  a  second  retention,  therefore,  takes  place 
this  time  not  from  any  impediment  to  the  expul- 
sion, but  from  the  want  of  power  to  expel  Per 
haps,  after  a  certain  amount  of  redistens'ion  has 
taken  place,  a  partial  evacuation  may  be  obtained 
not  from  the  contraction  of  the  bladder  itself  but 
on  account  of  the  compressing  influence  of  the  ab- 
dominal muscles  being  brought  into  play 

Paralysis  from  over-distension  is  very  cmnmon  in 
o  d  person8,inwhoin  thoenlargement  of  the  prostate 
gland  forms  a  mechanical  obstruction  to  the  evacu- 
ation of  the  urine     These  persons  frequently  have 
heir  bladders  unduly  distended,  and  sullor  from  at- 
tacks ot  rolentioii  more  or  less  severe;  the  coiisc 
quoiicc  IS,  thatin  the  course  of  time,  the  contractilitr 
ot  the  muscular  fibres  is  impaired,  mid  para'ysis 
more  or  less  complete  in  different  cases,  is  induced  ' 
In  treating  the  paralysis  of  the  bladder  caused 
Oy  ovcr-distension,  the  indication  is  to  maintain 
X  2 
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the  niuseuliir  fibres  in  a  state  of  rest  a  sufficient 
length  of  time  for  them  to  recover  from  the  injury 
they  have  suffered.  Accumulation  of  urine,  there- 
fore, in  any  quantity  must  be  carefully  prevented. 
The  catheter  should  be  introduced  at  regular  inter- 
vals, or  be  retained  altogether  in  the  bladder.  The 
latter  plan  is  perhaps  the  more  effectual, as  it  enables 
the  patient  himself  to  regulate  the  escape  of  urine 
as  soon  as  it  begins  to  accumulate  ;  but  it  is  at- 
tended with  the  risk,  that  the  point  of  the  instru- 
ment may  irritate,  or  even  cause  ulceration  of, 
the  interior  of  the  bladder.  In  many  cases,  the 
patient  can  be  easily  taught  to  introduce  the  in- 
strument himself  as  often  as  he  requires  it.  The 
contractile  power  may  be  completely  regained  in  a 
few  days,  or  it  may  only  be  recovered  by  very 
slow  degrees,  that  is  to  say,  it  may  take  weeks 
or  even  months.  If  the  affection  has  been  caused 
by  a  sudden  attack  of  retention,  recovery  may 
generally  be  expected  ;  but  in  old  persons  with 
prostatic  enlargement  the  prognosis  is  less  favour- 
able, partly  because  the  mechanical  obstacle  which 
has  been  the  cause  of  the  complaint  will  continue 
in  operation,  but  partly  also  on  account  of  the  ad- 
vanced period  of  life  and  feeble  powers  of  the  patient. 

A  tonic  plan  of  treatment  will  often  prove  very 
beneficial.  Quinine  ;  steel,  and  especially  the  tinc- 
ture of  the  sesquichloride  of  iron  ;  small  doses  of 
the  tincture  of  cantliarides,  and,  in  some  cases, 
strychnine,  may  be  employed  with  advantage.  In 
addition  to  this,  some  assistance  may  be  obtained 
from  counter-irritation,  by  means  of  a  blister  over 
the  sacrum. 

Paralysis  of  the  bladder  in  old  persons,  inde- 
pendent of  any  other  disease,  was  formerly  con- 
sidered a  very  common  affection.  Desault  and 
Boyer,  and  the  late  author  of  this  Dictionary,  thus 
regarded  it.  M.  Mercier,  on  the  other  hand,  has 
denied  the  correctness  of  this  opinion,  and  attri- 
butes the  symptoms  to  some  obstruction  existing 
in  the  prostate  at  the  neck  of  the  bladder.  These 
contradictory  views  are  partly  reconciled,  if  we 
remember  that  obstructions  at  the  neck  of  the 
bladder  may,  as  already  explained,  be  the  cause 
of  paralysis,  by  producing  over-distension  ;  but 
the  reader  will  find  the  subject  further  alluded 
to  in  the  article  Urine,  Retention  op.  In  the 
same  place  will  also  be  found  additional  informa- 
tion on  the  subject  of  retention  from  paralj'sis,  and 
on  the  retention  caused  by  the  simulated  paralysis 
of  hysteria.] 

Bladdeh,  Puncture  of. 
The  makingof  an  artificial  outletforthe  urine  is  an 
operation  to  which  we  are  sometimes  obliged  to  have 
recourse,  after  having  in  vain  employed  all  the  other 
means  indicated  for  the  prevention  of  the  bad,  and 
even  fatal,  consequences  of  a  stoppage  of  the  evacua- 
tion of  this  fluid,  and  distension  of  the  bladder.  Va- 
rious accidents  and  diseases,  both  acute  and  chronic, 
may  occasion  this  dangerous  state,  as  will  be  more 
particularly  noticed  in  the  article  Ujune,  Reten- 
tion OF.  At  the  present  day,  however,  the  artificial 
outlet  is  not  so  frequently  made  by  puncturing  thi^ 
bladder,  as  by  opening  the  distended  part  of  the 
membranous  portion  of  the  urethra,  behind  the 
stricture. 

I'he  bladder,  which  can  conveniently  hold  about 
a  pnit  and  a  half  of  urine,  is  no  sooner  dilated,  so  as 
to  contain  two  pints,  than  uneasy  sensations  are 
experienced.    Tlic  desire  of  discharging  the  water 


now  becomes  urgent,  and  if  the  inclination  be  not 
gratified,  and  the  bladder  he  suffered  to  be  dilated 
beyond  its  natural  state,  for  a  certain  time,  it  loses  all 
power  of  contraction,  and  becomes  paralytic.  The 
desire,  indeed,  continues,  and  the  efforts  are  renewed 
m  painful  paroxysms  ;  but,  the  power  is  lost,  and 
the  bladder  becomes  more  and  more  distended. 
When  this  viscus  is  dilated  to  the  utmost  degree, 
and  neither  its  own  structure,  nor  the  space  in  the 
abdomen,  can  allow  a  further  distension,  either  the 
bladder  must  be  lacerated,  which  it  rarely  is,  so 
equally  is  it  supported  by  the  pressure  of  the  sur- 
rounding parts,  or  its  orifice  must  expand  and  the 
urine  begin  to  flow.  Afterthe  third  day  of  retention, 
the  urine  often  really  begins  to  flow,  and  whatever 
descends  from  the  kidneys  is  evacuated  in  small 
quantities  from  time  to  time,  and  at  this  period,  the 
bladder  is  distended  in  as  great  a  degree  as  it  ever 
can  be,  however  long  the  patient  may  survive.  This 
dribbling  of  the  urine,  which  begins  when  the  blad- 
der is  dilated  to  the  utmost,  and  continues  till  the 
eighth  or  tenth  day,  or  till  the  bladder  sloughs,  has 
long  been  understood,  and  is  named  by  the  French, 
"  Reieniion par  rigorgemenU"  To  practitioners  who 
do  not  understand  it  the  occurrence  is  most  deceit- 
ful. The  friends  felicitate  themselves,  that  the  urine 
begins  to  flow  ;  the  surgeon  believes  it ;  basins  and 
cloths  wet  with  urine  are  easily  produced ;  but  the 
patient  lies  unrelieved.  The  continued  distension 
of  the  bladder  is  followed  by  inflammation  of  it  and 
the  peritoneum.  The  insensibility,  and  low  delirium 
of  incipient  gangrene,  are  mistaken  for  that  relief 
which  was  expected  from  the  flow  of  urine,  till  either 
hiccough  comes  on,  and  the  patient  dies  of  fever  and 
inflammation,  or  the  urine  gets  into  the  abdomen 
through  an  aperture  formed  by  mortification.  Let 
no  surgeon,  therefore,  trust  to  the  reports  of  nurses 
and  friends,  but  lay  his  hand  upon  the  hypogastric 
region,  and  tap  with  his  finger,  in  order  that  he  may 
distinguish  the  distended  bladder  and  the  fluctuation 
of  urine.  As  the  bladder  suffers  no  further  distension 
after  the  third  day,  why  should  it  burst  ?  Not  fron» 
laceration,  for  it  is  supported  by  the  uniform  pi-es- 
sure  of  the  surrounding  viscera  ;  not  b)'  yielding 
suddenly,  for  it  is  distended  to  its  utmost  on  the  third 
day  of  the  retention,  and  j'et  seldom  gives  way  be- 
fore the  tenth  ;  not  by  attenuation,  for  it  becomes 
thickened.  The  term  (aceration  w.as  never  more 
wrongly  applied  than  in  this  instance  ;  for  when 
there  is  a  breach  in  the  bladder,  it  is  found,  on 
dissection,  to  be  a  small  round  hole,  such  as  might 
be  covered  with  the  point  of  the  finger.  The  rest 
of  the  viscus,  and  the  adjacent  bowels,  are  red  and 
inflamed,  while  this  single  point  is  black  and  mor- 
tified. Delay  is  more  dangerous  than  even  the 
worst  modes  of  making  an  opening  into  the  bladder  ; 
and,  while  life  exists  the  patient  should  have  his 
chance,  {^ee  John  BeWs  Principles  o/  Suiyert/, 
vol.  ii.  part  1,  p.  262,  &c.)  That  many  patients 
die  after  paracentesis  of  the  bladder  is  an  undoubted 
truth,  and  this  circumstance  has  rather  intimidated 
practitioners  against  the  operation.  It  appears  to 
niP,  however,  that  in  general  death  may  be  more 
fairly  ascribed  to  the  effects  of  the  disease  than  to 
the  puncture  of  the  bladder,  ajid  that,  if  the  making 
of  an  outlet  for  the  urine,  in  some  way  or  another, 
were  not  deferred  so  long  as  it  often  is,  the  recoveries 
would  be  more  numerous.  Hence,  when  relief  can- 
not be  obtained  by  the  treatment  described  in  the 
article  UiilNE,  RisrENTioN  oi";  when  no  urine  at  all 
has  come  away  for  three  days,  and  nocatliiter  can 


be  introdnced,  the  making  of  an  outlet  for  the  urine 
should  not  be  delayed.    Indeed,  in  urgent  cases, 
one  should  rather  operate  earlier.    As  Sir  Ben- 
jamin Brodie  has  observed,  it  is  impossible  to  lay 
down   any  general  rule  concerning  the  period 
beyond  which  the  operation  ought  not  to  be  deferred. 
"  Sometimes  there  will  be  no  reason  for  resortinn- 
to  it,  until  after  the  lapse  of  three  or  four  days,  and° 
at  other  times,  it  ought  to  be  performed  within 
thirty-si-Y  hours,  or  even  sooner.    After  all,  how- 
ever necessary  it  may  be  to  the  safety  of  the  pa- 
tient in  some  instances,  it  is  an  operation  that  is 
very  rarely  required  ;  surgeons,  who  see  a  great 
number  of  cases  of  retention  of  urine,  may  be 
called  upon  to  perform  it  in  a  few  instances. 
Those  who  perform  it  frequentlj',  must  often  per- 
form it  unnecessarily."  (See  Brodic,  On  Dis.  of  the 
Urinary  Orgmis,  ed.  2,  p.  41.)     These  remarks, 
I  infer,  apply  more  particularly  to  puncturing  the 
bladder,  and  not  to  the  less  serious  operation  of 
opening  the  membranous  part  of  the  urethra  behind 
the  stricture  ;  one  of  the  modern  improvements  in 
surgery,  for  which  we  are  indebted  to  Sir  Astley 
Cooper,  and  which,  in  cases  of  insuperable  reten- 
tion from  stricture,  renders  a  puncture  of  the  blad- 
der itself  but  rarely  advisable.    Puncture  of  the 
bladder  "  in  the  male,"  says  Sir  Astley,  "  is  not 
the  operation  which  I  perform,  nor  do  I  recommend 
it  as  a  general  practice."    {Lectures,  ^-c.  vol.  ii.  p. 
307.)    In  another  place,  he  pronounces  the  punc- 
ture of  the  bladder  in  the  male  to  be  scarcely  ever 
necessary   (p.  31,5).     Being  called  many  years 
ago  to  a  case  of  retention  of  urine  from  a  stricture 
situated  in  the  urethra  behind  the  scrotum,  he  tried 
to  pass  different  instruments,  without  success. 
"Reflecting  upon  the  case,"  says  he,  "it  appeared 
to  me  to  be  exposing  the  patient  to  unnecessary 
pain  and  danger,  if  I  punctured  his  distended  blad- 
der ;  as,  when  I  directed  him  to  make  attempts 
to  discharge  his  urine,  the  urethra  swelled  exces- 
sively behind  the  stricture,  from  the  urine  passing 
as  far  as  its  seat.    I  therefore  determined  to  make 
an  incision  into  the  urethra  only  "  (p.  316).  This 
was  opened  behind  the  scrotum,  and  the  urine 
readily  discharged.  The  patient  rapidly  recovered. 
Sir  Astley  Cooper  gives  other  instances  of  the 
success  of  this  practice,  which  has  also  an  advo- 
cate in  Sir  Charies  Bell  (see  Surg.  lieporU,  part 
V.)  ;  and,  I  believe,  in  all  the  best  surgeons  of  this 
country.    Sir  Astley  introduces  a  female  catheter 
through  the  wound  to  prevent  extravasation  ;  but 
he  deems  this  mt  absolutely  necessarv.     If  any 
°'^.="I'y  '^'ere  experienced  in  opening  "the  urethra 
behind  the  stricture,  he  recommends  a  catheter  or 
staff  to  be  passed  to  the  stricture  ;  and,  under 
the  guidance  of  its  beak,  an  incision  to  be  made, 
and  extended  an  inch  backward,  in  a  lino  with  the 
beak.       The  state  of  the  urethra  in  stricture,"  he 
adds,  "is  very  different  from  that  which  exists 
with  fistula  in  perinaio  :  in  the  former  case,  it  is 
largo  behind  the  obstruction  ;  in  tlio  latter,  it  is 
contracted,  and  very  difficult  to  find."  (Lectures, 
^c.  vol.  ii.  p.  318.)  ' 
No  doubt,  a  man  who  is  exceedingly  skilful  in 
the  use  of  the  catheter,  and  knows  how  to  practise 
with  science  and  judgment,  all  the  other  moans 
for  relieving  the  retention  of  urine,  will  not  fre- 
quently find  it  necessary  to  have  recourse  to  any 
operation.    This  is  said  to  have  been  so  much  the 
ease  with  the  eminent  Desaiilt,  that,  in  the  course 
ot  ten  years,  he  had  occasion  only  once  to  punc- 
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ture  the  bladder  in  the  I-I6tel  Dleu,  where  diseases 
of  the  urethra  are  always  numerous.  (See  (Eiivres 
Chir.  de  Desau/l,  par  Biclial,  t.  ii.  p.  316.)  M. 
Roux  is  stated  never  to  have  met  with  a  single 
instance  in  which  there  was  a  necessity  for  punc- 
turing the  bladder.  (See  Velpeau,  Nouv.  Elhn.  de 
Mid.  Oper.  t.  iii.  p.  960.)    When,  however,  this 
superior  manual  dexterity  with  the  catheter  is  not 
the  acquirement  of  the  practitioner,  the  timely 
performance  of  paracentesis  of  the  bladder,  or  at 
all  events,  the  making  of  an  outlet  for  the  urine 
in  some  way  or  another,  should  not  be  neglected. 
It  is  gratifying  to  know,  however,  that,  at  the  pre- 
sent day,  the  absolute  necessity  for  puncturing  the 
bladder  is  rendered  less  frequent,  not  only  by  the 
treatment  of  diseases  of  the  urethra  being  better 
understood  than  formerly,  but  also  by  the  very 
great  perfection  to  which  the  construction  of  elastic 
gum  catheters  is  brought,  instruments  from  which 
the^  most  essential  assistance  may  frequently  be 
derived.    Strictures  in  the  urethra,  and  enlarge- 
ment of  the  prostate  gland,  are  the  two  cases  most 
frequently  producing  a  retention  of  urine  ;  and  in 
both  of  them,  Sir  Astley  Cooper  considers  the 
operation  of  puncturing  the  bladder  (with  very  few 
exceptions)  entirely  unnecessary;  an  opinion  with 
which  my  own  observations  le'ad  me  fully  to  con- 
cur. In  cases  of  enlarged  prostate  gland,  a  skilful 
surgeon  will  almost  always  succeed  in  introducing 
a  catheter  of  proper  shape  and  length  ;  and  in  ex- 
amples of  retention  from  stricture,  when  relief  can- 
not be  afforded  by  ordinary  means,  the  best  plan, 
generally,  is  not  to  puncture  the  bladder,  but  to 
make  a  small  opening  in  the  part  of  the  urethra 
between  the  stricture  and  the  prostate  gland  ;  a 
part  which  is  most  commonly  much  dilated. 


1.  Puncture  through  the  Perineum. 
This  operation  was  first  performed  by  M  Tolet 
the  author  of  a  treatise  entitled  Traiti  de  Litlil 
lomie,  ou  de  I'E^traction  de  la  Pierre  hors  de  la 
f^esste,  troisihne  idition,  Paris,  168] .  Dionis  first 
suggested  the  method  of  opening  the  bladder  on 
one  side  of  the  perineum,  at  the  part  where  Frere 
Jacques  used  to  perforin  lithotomj',  and  he  con- 
ceived that  this  mode  had  advantages,  because 
neither  the  urethra  nor  the  neck  of  the  bladder 
was  injured.  A  narrow  scalpel  was  first  intro- 
duced, so  as  to  make  a  passage  for  the  probe,  and 
along  this  a  canula  was  guided  into  the  bladder 
where  it  was  allowed  to  remain  as  long  as  neces- 
sary, care  being  taken  to  fix  it  by  means  of  tapes 
put  through  the  rings-  at  the  broad  part  of  the  in- 
strument. The  opening  was  then  closed  with  a  linen 
tent.  The  idea  of  substituting  for  these  unsuitable 
instruments  a  trocar  originated  in  1721,  with  .Iim- 
ckcr  (see  Conspectus  Chirurgia:,  tab.  97,  p.  674)"  un- 
less the  following  passage  be  correct  :  "  In  the  year 
1717,  or  1718,  M.  Peyronie  showed  in  the  Kine's 
garden  .a  long  trocar,  which  he  had  successfnllv 
empl(^-ed  in  a  similar  puncture."  (DcsuuWs  Pari, 
sian  C/nr.  Journ.  vol.  ii.  p.  267.) 

The  patient  having  been  placed  in  the  same 
position  as  for  lithotomy,  an  assistant  is  to  press 
with  his  lelt  hand  on  the  region  of  the  bladder 
aliovo  the  pubes,  in  order  to  propel  that  viscus  as 
lar  downward  into  the  pelvis  as  possible,  while 
with  his  right  hand  he  supports  the  scrotum 
I  he  furgcon  is  then  to  introduce  the  trocar  at 
the  middle  of  a  lino  drawn  from  the  tuberosity 
of  Ihe  ischium  to  the  raphe  of  the  periiienm,  two 
.\  3 
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lines  more  forward  than  the  verge  of  the  anus. 
The  instrument  is  first  to  be  pushed  in  a  direction 
parallel  to  the  axis  of  the  body,  and  its  point  is 
afterwards  to  be  turned  a  little  inwards.  Here, 
according  to  Bichat,  there  is  no  occasion  to  con- 
vey the  canula  so  far  into  the  bladder  as  is  done 
■when  the  operation  is  performed  above  the  pubes. 
The  portion  of  this  viscua  which  is  to  be  pierced 
being  incapable  of  changing  its  position,  with  re- 
gard to  other  parts  in  the  perineum,  if  the  canula 
only  project  a  few  lines  into  its  cavity,  it  will  not 
be  liable  to  slip  out.  It  would  be  wrong,  indeed, 
to  carry  it  in  further  ;  for  the  pressure  of  its  end 
against  the  posterior  parietes  of  the  bladder  would 
do  harm.  Lastly,  the  canula  is  to  be  fixed  in  its 
place  by  means  of  the  T  bandage.  (See  Qiuvrcs 
C/tir.  de  Desauli,  t.  iii.  p.  320.) 

As  a  ■  silver  canula,  when  kept  introduced  too 
long,  becomes  covered  with  a  thick  incrustation, 
rendering  its  extraction  difficult  and  painful,  care 
should  be  taken  to  withdraw  it  after  five  or  six 
days,  and  to  replace  it  as  soon  as  it  has  been 
cleaned,  or  else  to  substitute  another  for  it,  accord- 
ing as  the  circumstances  of  the  case  require.  When 
Dr.  Ehrlich  visited  London,  Mr.  Chandler  tapped 
the  bladder  through  the  perineum,  and  introduced 
a  canula,  which,  after  remaining  in  the  puncture 
three  weeks  was  so  thickly  covered  with  an  in- 
crustation, that  its  extraction  produced  consider- 
able laceration  of  the  parts,  and  a  great  deal  of 
inflammation  followed  by  an  urinar}'  fistula  was 
the  result.  (See  Did.  des  Sciences  Med.  t.  ii. 
p.  205.) 

The  parts  divided  in  the  puncture  are  the 
skin,  perineal  fascia,  a  good  deal  of  adipose  and 
cellular  substance,  the  levator  ani  muscle,  and  that 
portion  of  the  lower  part  of  the  bladder  which  is 
situated  on  one  side  of  its  neck. 

The  puncture  of  the  bladder  from  the  perineum 
is  now  universally  abandoned  by  British  surgeons. 
"  We  may  esteem  it  fortunate,"  says  Desault, 
"if  the  trocar  penetrates  directly  into  the  bladder, 
after  piercing  the  fat  and  the  muscles,  situated 
between  the  tuberosity  of  the  ischium  and  the 
anus  ;  and  as  this  viscus  is  subject  to  much 
variation  in  its  form,  the  surgeon  will  often  be 
defeated,  unless  he  be  perfectly  clear  in  his  ideas 
respecting  its  situation  and  figure.  This  disap- 
pointment is  not  without  example,  and  there  is 
sufficient  cause  to  deter  a  practitioner  from  perform- 
ing this  operation,  independently  of  the  danger 
of  wounding  with  the  trocar  the  vasa  deferentia, 
vesiculae  seminales,  ureter,  &c,"  (^Parisian  Chir. 
Jo'irn.  vol.  ii.  p.  267.)  Sabatier  conceives  that 
the  operation  would  be  more  safe  if  the  surgeon 
were  to  begin  with  making  a  deep  incision  in  the 
perineum,  as  is  practised  in  the  lat;'ral  way  of 
cutting  for  tlie  stone,  and  if  he  were  to  desist 
from  plunging  the  trocar  into  the  bladder  until 
he  had  assured  himself  of  the  situation  of  this 
viscus,  and  felt  the  fluctuation  of  the  urine. 
{Mcdccine  Opmiloirc,  t.  ii.  p.  127.)  Sir  Astley 
Cooper  also  directs  an  incision  to  be  mjide  in  the 
perineum,  as  in  lithotomy  ;  the  bulb  of  the  penis 
to  be  pushed  towards  the  patient's  right  side  ;  the 
knife  then  carried  within  the  ramus  of  the  ischium 
till  it  reaches  the  prostate  gland,  wliich  is  likewise 
to  be  pushed  toward  the  patient's  right  side  ;  and 
lastly,  the  instrument  to  be  passed  obliquely  up- 
w-ards  into  the  bladder,  the  operator's  finger  resting 
on  the  prostate  gland.  {Lectures,  <S-c.  vol.  ii.p.  31-1.) 


2.  Punctuhe  above  the  Pubes. 

The  method  of  tapping  the  bladder  above  the 
pubes  was  suggested  by  the  possibility  of  extracting 
calculi  from  that  viscus,  by  what  is  usually  deno- 
minated the  high  operation.  The  first  performers 
of  the  puncture  above  the  pubes  are  said  to  have 
employed  a  straight  trocar.  The  consequence  was 
that  when  such  a  trocar  was  too  long,  its  canula 
remaining  in  the  bladder  injured  its  opposite 
parietes,  so  as  to  occasion  inflammation  and  a 
slough,  on  the  separation  of  which  the  urine  was 
liable  to  insinuate  itself  either  into  the  abdomen, 
or  rectum,  as  happened  in  a  case  mentioned  by 
Mr.  Sharp,  where  no  more  urine  was  discharged 
through  the  canula,  and  the  patient  died  of  a  sort 
of  diarrhoea.  When  the  trocar  is  short,  the 
bladder,  on  subsiding  and  contracting  itself,  gra- 
dually quits  the  canula,  which  becomes  useless,  and 
a  necessity  for  making  another  puncture  may  be 
produced.  Whatever  pains  may  be  taken  to  direct 
the  trocar  obliquely  downwards  and  backwards, 
so  that  the  canula  may  be,  in  some  degree,  parallel 
to  the  axis  of  the  bladder,  one  or  the  other  of  these 
accidents  cannot  always  be  prevented. 

Their  prevention,  however,  may  be  effected  by 
merely  employing,  instead  of  a  straight  trocar,  a 
curved  one,  which  will  naturally  take  a  suitable 
direction.  This  improvement  was  soon  embraced 
by  Frerae  Come. 

To  this  way  of  operating  Mr.  Sharp  was  par- 
tial, and  Mr.  Abernethy  has  recommended  it 
under  certain  circumstances.  It  is  an  operation 
generally  of  no  difficulty  to  the  surgeon,  and  of 
little  pain  to  the  patient,  the  violence  done  to  the 
bladder  being  at  a  distance  from  the  parts  affected. 
It  is  equally  applicable  whether  the  disorder  bs 
in  the  urethra  or  prostate  gland  ;  and  when 
there  are  strictures,  the  use  of  bougies  may  be  con- 
tinued, while  the  canula  remains  in  the  bladder. 
[Critical  Inquiry,      125,  ed.  4.) 

Some  surgeons  recommend  making  an  incision, 
about  two  inches  long,  through  the  linea  alba,  a 
little  way  above  the  pubes,  and  then  introducing 
a  trocar  intg  the  bladder.  Others  deem  this  pre- 
liminary incision  quite  useless,  asserting  that  the 
operation  may  be  performed  with  equal  safety,  and 
less  pain  to  the  patient,  by  puncturing  at  once  the 
skin,  the  linea  alba,  and  the  bladder.  If  the 
person  were  very  corpulent,  an  incision  might  be 
proper  ;  but,  in  ordinary  cases,  it  is  not  necessar)'. 
When  the  trocar  has  been  introduced,  the  stilette 
must  be  withdrawn,  and  the  cftnula  kept  in  its 
position  by  a  riband,  passed  through  two  little 
rings,  with  which  it  should  be  constructed,  and 
fastened  round  the  bod)'.  The  orifice  of  the  ca- 
nula should  be  slopped  up  with  a  little  plug,  which 
will  keep  the  urine  from  dribbling  away  involun- 
tarily, and  may  be  taken  out  as  often  as  necessary'. 
(E'ncit'chpcdic  Mcthodique ;  Fori.  Chirurg.  art. 
Puracenicse  de  la  Vcssie.) 

Tlie  trocar  should  be  introduced  in  a  direction 
obliquely  downward  and  backward  ;  for,  as  this 
corresponds  with  the  axis  of  tiie  bladder,  the  in- 
strument will  be  less  likely  to  injure  the  opposite 
side  of  that  organ. 

Many  writers  advise  the  puncture  to  be  made 
an  inch,  or  an  inch  and  a  half,  above  the  pubes. 
The  reasons  for  so  doing  arc  the  foilowmg  :  — 
"  If  the  puncture  be  made  close  to  the  os  pubis, 
the  bladder  in  that  part,  often  rising  with  an 
almost  perp.ndicular  slope,  leaves  a  chasm  be« 
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tween  it  and  the  abdominal  muscles,  or,  to  speak 
more  strictly,  a  certain  depth  of  membraiia  cel- 
lularis  only,  so  that,  if  the  trocar  penetrate  but 
a  little  way,  it  possibly  may  not  enter  into  the 
bladder.     If  it  penetrates  considerably,  it  may 
pass  through  the  bladder  into  the  rectum,  or  if 
not  in  the  operation  itself,  some  days  afterwards, 
when  by  the  course  of  the  illness  and  confinement 
the  patient  is  more  wasted  ;  for  the  abdominal 
muscles   shrinking  and   falling  in  occasion  the 
extremity  of  the   canula   to  press   against  the 
lower  part  of  the  bladder,  and  in  a  short  time  to 
make  a  passage  into  the  rectum."  (Sharp,  in  Cri- 
tical Inqidry,  p.  127.)    Though  the  reasons  here 
adduced  seem  formidable,  does  not   the  danger 
of  injuring  the  peritoneum  form  an  objection  to 
plunging  in  a  trocar  at  the  above  distance  from  the 
pubes.'     Certain  it  is,  peritonitis  would  be  more 
apt  to  be  induced  by  such  practice  than  by  intro- 
ducing the  instrument  nearer  to  the  pubes.  Ri- 
cherand  decidedly  condemns  the  plan,  principally 
because  the  higher  the  puncture  is  made,  the  more 
apt  the  bladder  will  be  to  quit  the  canula,  on  the 
urine  being  discharged.    (See  Nosogr.  Ckir.  t.  iii. 
p.  472,  ed.  2.)    In  Desault'a  works,  by  Bichat, 
the  puncture  is  advised  to  be  made  immediately 
above  the  pubes  (t.  iii.  p.  318).    Some  of  Sharp's 
objections  are  removed,  by  taking  care  to  pass 
the  trocar  into  the  bladder  in  the  axis  of  this  viscus, 
and  employing  one  which  is  somewhat  curved,  as 
Hunter,  Frere  Come,  Sabatier,  &c.  have  advised. 
Sharp  confirms  the  danger  of  using  too  long  a 
canula,  by  mentioning  an   accident  which  oc- 
curred in  his  own  practice.     Though  he  intro- 
duced the  instrument  more  than  an  inch  and  a 
half  above  the  os  pubis,  j'et,  having  pushed  it  full 
two  inches  and  a  half  below  the  surface  of  the 
skin,  its  extremity  in  six  or  seven  days  insinuated 
itself  into  the  rectum.     {Critical  Inquiry,  p.  127.) 
The  instrument  should  be  more  or  less  long,  ac- 
cording as  the  patient  is  fat,  or  otherwise  ;  but, 
the  ordinary  length  should  be  about  four  inches 
and  a  half.    The  curvature  should  be  unifonn, 
and  form  the  segment  of  a  circle,  about  eight 
inches  in  diameter.     (QSuvres  Cliir.  de  Desault, 
par  liicliat,  t.  iii.  p.  317.) 

A  catheter  left  in  the  bladder  longer  than  ten 
days,  may  gather  such  an  incrustation  from  the 
urine,  as  to  render  the  extraction  of  it  difficult. 
Surgeons,  therefore,  should  never  leave  the  canula 
in  the  bladder  quite  a  fortnight  ;  or,  if  it  must  be 
kept  introduced  so  long,  Sharp  advises  a  second 
one  to  be  introduced,  made  witli  an  end  like  that 
of  a  catheter.    {Critical  hiquiry,  p.  129.) 

Mursinna,  however,  has  reported  one  example, 
in  which  a  canula  was  kept  in  for  a  long  time 
without  inconvenience.  {[Inclicr,  Amiales  dcr 
Oes.  Malicin.  liilO,  .Jul.  p.  39.)  I  have  seen  one 
such  case  myself ;  and  another  example  of  the 
same  kind  is  mentioned  by  Sir  Astley  Cooper. 
{Lectures,  vol.  ii.  p.  310.) 

Mr.  Abcrnethy  recommended  making  an  incision 
between  the  pyramidales  nniscles,  passing  the  fin- 
ger along  the  upper  part  of  the  symphysis  pubis,  so 
as  to  touch  the  distended  bladder,  and  introducing 
a  common  trocar,  of  the  middle  size,  in  a  direction 
obliquely  downwards.  On  withdrawing  thostilette, 
he  directs  a  midtile-sized  elastic  catheter  to  be 
passed  through  the  canula  into  the  bladder.  The 
canula  is  withdrawn,  and  the  catheter  left  in  till 
the  urine  passes  through  the  urethra.     After  a 


week,  the  instrument  is  taken  out,  and  a  now  one 
introduced.  {Stirgical  Obs.  1804.)  It  might  bo 
objected  to  this  plan  of  employing  a  gum  catheter, 
that,  as  it  is  smaller  than  the  wound,  the  urine  is 
not  kept  from  passing  between  the  instrument  and 
the  parts  into  which  it  is  introduced,  as  well  as 
through  the  tube  itselK  This  happened  in  Mr. 
Abernethy's  case  ;  and  though  no  urine  in  this 
instance  got  into  the  cellular  membrane,  it  might 
sometimes  do  so,  because  it  is  not  till  after  in- 
flammation has  taken  place  that  the  cavities  of  the 
cellular  tissue  are  closed  with  coagulating  13'mph. 
In  one  instance  where  I  performed  this  operation, 
and  substituted  an  elastic  catheter  for  the  silver 
canula,  on  the  second  day  it  was  suspected  that 
some  small  quantity  of  urine  had  got  between  the 
catheter  and  side  of  the  wound  ;  for,  in  the 
posi-motiem  examination,  pus  was  found  in  the 
course  of  the  puncture,  and  inflammation  of  the 
neighbouring  parts.  After  two  days,  however,  the 
canula  of  the  trocar  may  be  safely  withdrawn,  and 
the  elastic  gum  catheter  employed. 

The  following  is  one  of  Sir  E.  Home's  conclu- 
sions : — "  When  the  puncture  is  made  above  the 
pubes,  the  canula  which  encloses  the  trocar  is 
not  to  be  removed,  till  the  surrounding  parts  have, 
been  consolidated  by  inflammation,  so  as  to  pre- 
vent the  urine,  in  its  passage  out,  from  insinuating 
itself  into  the  neighbouring  parts  ;  for  wherever 
the  urine  lodges,  mortification  takes  place.  Any 
advantage,  therefore,  which  may  arise  from  a  more 
flexible  instrument  remaining  in  the  bladder,  is 
more  than  counterbalanced  by  its  not  filling  com- 
pletely the  aperture  through  the  coats  of  the  blad- 
der, and  allowing  the  urine  to  escape  into  the  cel- 
I  ular  membrane."  (  Trans,  of  a  Soc.  for  Med.  and 
Chtr.  Knoioledge,  vol.  ii.) 

In  six  or  eight  days,  when  the  track  of  the  ca- 
nula IS  surrounded  by  the  adhesive  inflammation, 
some  surgeons  witlidraw  the'  tube  entirely,  be- 
lieving that,  after  this  space  of  time,  there  is  no 
risk  of  effusion  of  urine.  (See  Mancc,  Man.  da 
Med.  Oper.  p.  684.)  Whether  this  should  be 
done,  or  not,  seems  to  me  to  depend  materially 
upon  the  circumstance  whether  the  urine  has  re- 
sumed its  natural  course  or  not.  In  the  latter  case  I 
would  not  discontinue  the  employment  of  the  tube. 

Some  surgeons  prefer  this  method  to  tapping 
the  bladder  from  the  rectum.  It  is  easy.  The 
little  thickness  of  the  parts  which  are  wounded 
renders  it  quick,  and  triflingly  painful.  With  mo- 
derate care,  it  is  almost  impossible  to  miss  the 
bladder,  except  it  be  exceedingly  contracted, which 
I  believe,  was  the  case  in  an  instance  where  I  saw 
the  late  Mr.  Abcrnethy  fail  to  make  the  trocar 
reach  that  organ.  Jf  the  trocar  be  directed  too 
much  downwards,  it  may  also  not  enter  the  blad- 
der, but  pass  between  it  and  the  pubes.  It  should 
therefore  be  pushed  in  a  line  towards  the  upper 
part  of  the  hollow  of  the  sacrum,  and  not  in  one 
leadmg  to  the  poiut  of  the  coccyx.  There  is  no 
nsk  of  piercing  the  peritoneal  cavity.  Anatomy 
proves  that  here  the  bladder  is  in  iinmediate  con- 
lact  with  the  recti  muscles,  or  rather  the  fascia 
transversalis,  and  that  when  it  is  distended  with 
'inno,  It  inishes  the  peritoneum  upwards  and  back- 
wards, under  which  it  enlarge.-,  and  thus  makes 
ilie  point  ol  the  trocar  become  more  and  more  dis 
lant  fioin  the  peritoneum.  No  nerves  nor  vessels 
"1  iniportaiici!  are  exposed  to  injury.  No  diflicultv 
IS  experienced  in  fixing  the  canula,  the  presence 
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of  which  does  not  hinder  the  patient  from  sitting, 
standing  up,  or  even  walking  about  in  his  chamber. 
(See  CEuvres  Chir.  de  Dcsaull,  t.  iii.  p.  219 — 32-4.) 

This  operation  (according  to  Sir  Astley  Cooper) 
is  easily  performed,  and  not  liable  to  the  objections 
formerly  made  to  it.  To  prevent  the  urine  from 
passing  through  the  canula  incessantly,  a  stopper 
is  employed,  and  withdrawn  as  often  as  necessary. 
In  the  female,  it  is  the  only  proper  one  in  cases  of 
retention  of  urine  from  retroversio  uteri,  and  from 
an  obliteration  of  the  meatus  urinarius  by  cancer- 
ous disease  ;  for  (says  he)  opening  the  bladder 
through  the  vagina  "  would  probably  cause  a  fis- 
tulous orifice,  by  which  the  urine  would  constantly 
irritate  the  vagina."  He  adds  that,  in  the  feniale, 
the  operation  above  the  pubes  appears  on  every 
account  preferable  to  all  other  methods.  (See 
Leclures,  vol.  ii.  p.  319.) 

The  following  passage  in  a  modern  puhlication 
is  decidedly  a  mistake  : — "  Whenever  the  bladder 
rises  fairly  an  inch  and  a  half  above  the  pubes,  it 
is  in  contact  with  the  peritoneum,  lining  the  wall 
of  the  abdomen,  in  addition  to  its  own  peritoneal 
covering.  In  other  words,  the  shining  surface  of 
the  peritoneal  covering  of  the  bladder  is  in  contact 
with  the  same  surface  of  the  peritoneum  lining  the 
mu=cles  of  the  abdomen;  so  that  an  instrument,  to 
penetrate  this  part  of  the  organ,  must  traverse  the 
peritoneum  twice."  {T.  King,  Lithotrity  and  Li- 
thotomy compared,  <5'C.  p.  31,  8vo.  Lond.  1832.) 
I  was  once  called  upon  to  tap  the  bladder  above 
the  pubes,  in  University  College  Hospital,  in  a 
case  of  enlarged  prostate  gland,  where  the 
spiral  course  of  the  urethra  through  that  body, 
!ind  the  existence  of  a  perforation  in  it,  frus- 
trated the  attempts  to  make  the  catheter  pass  by 
the  natural  route  into  the  bladder.  The  patient 
died  on  the  third  or  fourth  day  after  the  operation. 
The  parts,  which  are  preserved  in  the  museum  of 
University  College,  exhibit  the  track  of  the  trocar, 
completely  below  the  peritoneum,  which  has  not 
been  penetrated  at  all.  After  the  punctiu'e  above  the 
pnbes,  the  patient  may  easily  lie  on  his  side,  so  as 
to  discharge  all  the  urine  contained  in  the  bladder. 

[Strange  to  say,  the  error  here  pointed  out  has 
heen  repeated  in  a  recent  work  on  Operative  Sur- 
gery.   Mr.  Skey  says,  "  In  puncturing  the  bladder 
above  the  os  pubis,  the  trocar  passes  through  two 
layers  of  peiitoneum,  viz.,  the  layer  which  lines  the 
ahdominal  muscles,  and  that  which  forms  the  ex- 
ternal coat  of  the  bladder.    I  am  aware  that  this 
opinion  is  not  a  general  one,  for  it  is  more  consonant 
with  common  belief  that  the  peritoneum  is  detached 
from  the  os  pubis,  and  from  the  bladder,  in  cases 
of  great  distension  of  this  organ.    But  in  fevour  of 
my  own  opinion,  I  would  point  to  the  wonderful 
extensibility  of  the  serous  membrane  in  hernia, 
and  ask  the  physiologist  wlitther  it  is  possible  that 
because  the  bladder  is  unnaturally,  or  rather  un- 
usually distended,  nature  would  deprive  it  of  the 
most  extensible  of  its  coats."    {Skey,  Op.  Surg.  p. 
516.)     The  physiologist  would  probably  reply, 
that  the  peritoneum  is  a  membrane  possessing  e.x- 
toubibility  and  elasticity  only  in  a  very  limited  de- 
gree, remarkable,  in  fact,  rather  for  the  absence  of 
these  qualities;  and  that  the  gradual  formation  of 
a  hernial  sac,  is  altogether  a  diilerent  thing  from 
the  rapid  dilatation  which  would  be  necessary  to 
enable  tlie  peritoneum  to  surround  a  distended 
bladder  in  a  case  of  retention  of  urine.  And 
the  uuatoMiist  might  add,  that  the  remains  of  the 


urachus  and  umbilical  arteries  passing  upwards 
from  the  summit  of  the  bladder  to  the  umbilicus, 
must  necessarily  prevent  the  peritoneum  forming  a 
fold  between  the  bladder  and  abdominal  parietes 
in  the  manner  suggested.] 

3.  Puncture  from  the  Rectum. 

This  method  is  not,  like  the  puncture  in  the 
perineum,  liable  to  the  objection,  that  the  wound 
is  made  in  diseased  or  inflamed  parts,  which  after- 
wards become  gangrenous.  Nor  is  it,  like  the 
puncture  above  the  pubes,  attended  with  a  chance 
of  the  urine  diffusing  itself  in  the  cellular  tissue.  It 
has  also  the  advantage  of  emptying  the  bladder  com- 
pletely. It  is  attended  with  little  pain,  since  there 
is  no  skin  nor  muscles  to  be  wounded,  but  merely 
the  coats  of  the  bladder  and  rectum,  at  a  point 
where  these  viscera  lie  in  contact  with  each  other. 

We  read  in  the  Phil.  Trans,  for  1 770',  of  a  case 
of  total  retention  of  urine,  from  strictiue,  where 
the  bladder  was  successfully  punctured  from  the 
rectum.  The  plan  was  suggested  to  Mr.  Hamil- 
ton, who  did  the  operation,  by  his  feeling  the  blad- 
der exceedingly  prominent  in  the  rectum,  when 
his  finger  was  within  the  bowel.  The  patient  was 
placed  in  the  same  position  as  that  for  lithotomy  ; 
a  trocar  was  passed  along  the  finger  into  the  anus, 
and  pushed  into  the  lowest,  and  most  projecting 
part  of  the  swelling  in  the  direction  of  the  axis  of 
the  bladder.  A  straight  catheter  was  immediately 
introduced  through  the  canula,  lest  the  bladder, 
by  contracting,  should  quit  the  tube,  which  was 
taken  awa}',  and  as  soon  as  the  water  was  dis- 
charged, the  catheter  was  also  removed.  Notwith- 
standing the  puncture,  the  bladder  retained  the 
urine  as  usual  until  a  desire  to  make  water  oc- 
curred. Then  the  opening  made  by  the  instrument 
seemed  to  expand,  and  the  water  flowed  in  a  full 
stream  from  the  anus.  The  urine  came  away  in  this 
manner  for  two  days,  after  which  it  passed  the 
natural  way,  with  the  aid  of  a  bougie,  which  had 
been  passed  through  the  urethra  into  the  bladder, 
and  which  was  used  till  all  the  disease  in  this  canal 
was  cured. 

The  method  was  originally  proposed  in  1 750, 
by  M.  Fleurant,  surgeon  to  La  Charile,  at  Lyons; 
and  Pouteau,  in  1760,  published  an  account  of  it,  to- 
gether with  three  cases  in  which  Fleurant  had  oper- 
ated. It  was  also  the  feel  of  the  bladder,  on  the  intro- 
duction of  a  finger  intra  anttm,  which  led  the  latter 
surgeon  to  make  the  puncture  in  this  situation. 
The  urine  was  immediately  discharged,  and  the 
canula  supported  in  its  place  with  a  T  bandage, 
until  the  natural  passage  had  been  rendered  pervi- 
ous again.  But  as  the  canula  was  left  in  the  rec- 
tum, it  annoyed  the  patient  when  he  went  to  stool, 
and  the  inconvenience  was  vastly  increased  by  the 
continual  dribbling  of  the  urine  from  the  mouth  of 
the  instrument.  Hamilton  avoided  both  these 
inconveniences,  by  withdrawing  the  canula  at  first. 
In  anotlier  instance,  however,  Fleurant_  left  the 
canula  in  the  anus  and  bladder,  thirty-nine  days, 
without  the  least  inconvenience. 

In  order  to  lessen  the  tenesmus,  and  other  in- 
conveniences attending  the  presence  of  the  canula, 
Fleurant  suggested,  that  it  would  be  better  to  em- 
ploy a  flexible  tube,  and  some  of  the  moderns 
approve  the  plan  of  passing  a  flexible  cntlieter 
through  the  silver  one  into  the  bladder,  and  witli- 
drawiup  the  latter  instrument. 

In  the  first  volume  of  the  Mem.  of  the  Medical 


Society  of  London,  two  cases  are  related,  in  which, 
after  the  bladder  had  been  punctured  from  the  rec- 
tum, the  canula  was  immediately  withdrawn,  with- 
out any  bad  eftect  ;  and  a  similar  fact  is  recorded 
iu  the  Medical  Communications,  vol.  i. 

A  curved  trocar,  five  inches  in  length,  is  the 
best  for  performing  the  operation,  and  was  recom- 
mended by  Pouteau.  It  should  be  introduced  into 
the  prominence  made  by  the  distended  bladder  a 
little  beyond  the  prostate  gland,  exactly  in  the 
centre  of  the  front  of  the  rectum  ;  but  not  impru- 
dently far  up  the  intestine,  lest  the  cul  de  sac  of 
the  peritoneum  be  injured.  For  some  useful  cau- 
tions on  this  head,  the  profession  are  indebted  to 
Mr.  Carpue,  who  has  adverted  to  the  very  low 
point,  to  which  the  portion  of  peritoneum  reflected 
over  the  rectum  descends.  {Hist,  of  the  High 
Ojicration,  S,-c.  p.  178,  8vo.  Lond.  1819.) 

The  trocar  should  be  introduced  iu  the  direction 
of  the  axis  of  the  bladder,  or  nearly  in  an  imagi- 
nary line  drawn  from  the  spot  to  be  punctured  to 
the  middle  point  between  the  umbilicus  and  the 
symphysis  pubis. 

The  patient  should  be  placed  nearly  in  the 
same  posture  as  that  adopted  in  lithotomy  ;  but 
the  hands  and  feet  need  not  be  bound  together, 
it  being  sufficient  to  let  the  assistants  support  the 
legs.    The  left  forefinger,  smeared  with  oil,  is  to 
be  introduced  up  the  rectum,  where  a  portion  of 
the  distended  bladder  will  be  felt  behind  the  pro- 
state gland,  and  between  the  converging  vasa  defe- 
rentia.     The  vesiculas  seminales,  which  are  on  the 
outside  of  the  vasa  deferentia,  are  less  exposed  to 
injury.    Behind  the  prostate  gland,  as  Sir  Astley 
Cooper  correctly  explains,  there  is  a  triangular 
space,  which  affords  room  for  the  instrument.  In 
the  fore  part,  it  is  bounded  by  the  meeting  of  the 
vasa  deferentia,  which  forms  the  apex  of  the  tri- 
angle ;  the  sides  are  formed  by  the  vasa  deferentia, 
which  diverge  as  they  pass  from  the  prostate  back- 
wards; while  the  basis  of  the  triangle  is  formed  by 
the  peritoneum,  which  is  reflected  from  the  poste- 
rior part  of  the  bladder  to  the  rectum.    Taking  ad- 
vantage of  this  space  of  the  bladder,  which  is  not 
covered  by  the  peritoneum,  the  trocar  is  introduced 
through  it  into  the  bladder,  about  three  quarters  of 
an  inch  behind  the  prostate  gland.    The  instru- 
ment must  not  be  introduced  directly  behind  the 
prostate,  as  the  vas  deferens  on  one  side  or  the 
other  would  certainly  be  wounded.    If  the  trocar 
be  carried  three  quarters  or  half  of  an  inch  behind 
the  prostate,  the  vasa  deferentia  will  be  safe.  {Lec- 
tures, <^c.  vol.  ii.  p.  311.)    Here  the  surgeon  is  to 
let  the  end  of  hia  finger  continue,  until,  with  his 
right  hand,  and  under  the  guidance  of  the  left  fore- 
finger, he  has  brought  to  the  same  point  the  ex- 
tremity of  the  curved  trocar,  the  concavity  of  which 
is  to  be  kept  forwards.    Great  care  must  also  be 
taken  not  to  let  the  stilette  project  out  of  the 
canula  too  soon,  that  is  to  say,  before  the  end 
of  the  tube  has  been  placed  exactly  upon  the 
spot  at  which  the  puncture  is  to  be  made.  The 
bladder  liaving  been  emptied,  the  canula  is  fixed 
with  tapes,  passed  throiigli  the  rings  on  the  handle, 
and  fastened  in  front  and  behind  to  a  band  applied 
round  the  body.    It  is  to  bo  further  supported 
with  a  double  T  bandage.  A  stopper  may  be  em- 
ployed ;  or  if  the  patient  be  on  his  side,  the  urine 
may  be  conducted  from  the  tube  into  a  urinal 
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removed,  and  the  canula  raised  and  supported 
with  the  hand. 

It  is  not  necessary  to  retain  the  canula  in  the 
puncture,  after  the  inflammation  has  consolidated 
the  sides  of  the  wound  ;  for  there  is  no  danger  of 
the  aperture  closing  up,  before  another  passage  is 
made  for  the  urine.  Sir  E.  Home  thinks  that, 
after  about  thirty-seven  liours,  the  canula  may  be 
taken  out.  {Trans,  of  a  Soc.  for  Med.  and  Chir. 
Knowledge,  vol.  ii.)  Indeed  I  am  not  acquainted 
with  any  fact,  showing  the  ill  effect  of  removing 
the  canula  early  ;  for  here  the  urine  has  only 
to  pass  through  a  mere  opening,  and  not  through 
a  lengthened  channel,  like  that  which  remains  after 
the  puncture  above  the  pubes.  The  general  safety 
and  simplicity  of  tapping  the  bladder  from  the 
rectum  will  alwa3's  recommend  this  method. 
When,  however,  the  rectum  is  diseased,  or  there  is 
much  inflammation  about  the  neck  of  the  bladder, 
or  the  prostate  gland  is  considerably  enlarged,  this 
plan  is  not  eligible. 

The  objections  made  to  the  puncture  through 
the  rectum  are  three  :  first,  the  annoying  tenesmus 
sometimes  produced  by  the  presence  of  the  canula  ; 
secondly,  the  irritation  and  ulcerated  state  of  the 
rectum  occasionally  resulting  from  the  dribbling 
of  the  urine  through  it  ;  and,  thirdly,  the  possibi- 
lity of  a  sinus  being  formed  between  this  bowel 
and  the  bladder.  {A.  Bonn,  Bennerkunqen  ueher 
den  Harnverhalt,  <|-c.  Leipz.  1794.)  Sir  Astley 
Cooper  knows  of  some  cases  in  which  such  incon- 
veniences followed,  and  in  particular,  one  instance, 
in  which  the  patient  died  of  the  subsequently 
diseased  state  of  the  rectum.  Hence,  the  punctm-o 
of  the  bladder  from  the  rectum  is  not  a  practice  on 
which  he  bestows  any  commendation. 

In  the  foregoing  columns,  I  have  briefly  adverted 
to  the  proposal  of  cutting  into  the  urethra  behind 
the  obstruction,  instead  of  puncturing  the  bladder. 
This  plan  was  first  adopted  and  recommended  by 
Sir  Astley  Cooper ;  and  it  afterwards  had  an 
advocate  in  Sir  Charles  Bell.  Mr.  Grainger  of 
Birmingham,  also  recommended  cutting  into  the 
urethra,  immediately  in  front  of  the  prostate,  and 
relieving  the  bladder  by  the  introduction  of  a 
female  catheter  through  the  gland,  or  (if  that  could 
not  be  accomplished)  by  the  division  of  its  sub- 
stance with  a  scalpel.  {Med.  and  Surg.  Remarlcs, 
c5-c.  8vo.  Lond.  1815.)  The  operation  of  cutting 
into  the  membranous  portion  of  the  urethra,  behind 
the  stricture,  seems  to  me  one  of  the  greatest  im- 
provements in  modern  surgery  ;  for,  as  it  is  chiefly 
in  cases  of  stricture  that  an  artificial  outlet  for 
the  urine  is  required,  the  new  plan,  which  as 
compared  with  a  wound  of  the  bladder,  is  a  trifling 
injury,  nearly  obviates  all  necessity  for  puncturing 
the  bladder  in  any  waj'. 

[While  entirely  coinciding  with  this  view,  and 
believing  that  the  incision  of  the  urethra  in  the 
ponneum  behind  the  stricture,  is  the  possible 
mode  of  relief,  it  is  right  to  mention  that  it  is  an 
operation  olten  attended  with  very  considerable  diffi- 
culty. Occasionally,  perhaps,  as  in  the  case  related 
by  Sir  A.  Cooper,  the  urethra  may  be  felt  to  dilate 
behind  the  stricture  when  the  patient  strains  to  pass 
water,  and  then  the  mere  puncture  of  this  swellinB 
will  snflice  ;  hut  in  the  majority  of  instances,  and 
indeed  ahoays  if  chloroform  be  employed,  the  sur- 
S<'.o"ni"sttrusj;  to  his  anatomical  knowledge  and  dis- 
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difficult  when  it  is  surrounded  b}'  inflammatory 
infiltration,  perhaps  complicated  with  false  passages, 
or  even  deflected  from  its  natural  situation.  In 
consequence  of  this  difiicult}'',  some  surgeons  in 
London,  and  especially  those  attached  to  Guy's 
Hospital,  have  of  late  years  again  resorted  to  punc- 
ture of  the  bladder  through  the  rectum.  Mr.  Cock 
has  given  the  particulars  of  forty  cases  in  which 
thisoperation  had  been  performed,  in  twenty-one  by 
liimself,  and  in  the  remainder  by  his  colleagues  ;' 
and  his  conclusions  are,  that,  in  thirty-eight  of 
these  "  it  may  fairly  be  said  to  have  been  perfectly 
successful  in  accomplishing  the  object  for  which  it 
was  adopted  ;  and  in  many  cases  he  believes  that 
it  materially  tended  to  the  restoration  of  the 
patient  with  a  less  amount  of  suflfering,  and  at  the 
same  time  more  speedilj'  and  more  efl"ectually,  than 
could  have  been  effected  in  any  other  way.  In  no 
one  of  these  cases  was  the  operation,  so  far  as  he 
could  judge,  productive  of  any  injury  or  ill  conse- 
quence to  the  patient."  Of  the  remaining  two 
cases  ;  in  one,  Mr.  Cock  failed  in  his  attempt  to 
reach  the  cavity  of  the  bladder  ;  in  the  other,  he 
believes  "  that  an  injury  was  inflicted,  which, 
although  the  patient  was  already  in  a  hopeless  con- 
dition, perhaps  tended  to  hasten  the  catastrophe 
which  was  impending."  The  injury  in  question 
was  an  opening,  found  at  the  post-mortem  examina- 
tion, "  exactly  opposite  to  the  recto-vesical  punc- 
ture, and  probably  caused  by  the  point  of  the 
trocar.  Tlie  diameter  of  the  pouch  at  this  part 
was  so  small  as  to  render  such  an  accident  the 
almost  inevitable  result  of  the  operation."  (See 
Med.  Cliir.  Trans,  vol.  xxxv.  1852,  p.  153.)  This 
last  case  obviously  suggests  that  the  greatest  caution 
should  be  used  in  resorting  to  puncture  through 
the  rectum  when  the  bladder  is  not  much  distended 
with  urine.  Indeed,  unless  the  distended  bladder 
can  be  distinctly  felt  by  the  finger  in  the  rectum, 
puncture  in  this  situation  does  not  deserve  to  be 
considered  as  by  any  means  a  safe  operation.  In 
the  opinion  of  the  writer,  it  is  only  applicable  to 
extreme  cases,  and  should  be  but  seldom  required. 

When  puncture  of  the  bladder  is  really  neces- 
sary, an  exceedingly  rare  occurrence,  the  operation 
through  the  rectum  seems  to  be  preferable,  cceteris 
paribus,  to  the  operation  above  the  pubes.  It  is, 
however,  not  applicable  to  cases  of  retention  from 
prostatic  disease,  since  the  presence  of  the  enlarged 
gland  would  render  it  more  difiicult  and  dangerous. 
In  these  latter  cases,  therefore,  puncture  above  the 
pubes  should  be  resorted  to  in  preference.  But  in 
cases  of  stricture,  where  the  surgeon  can  choose 
his  operation,  puncture  through  the  rectum  seems 
the  simpler  and  safer  proceeding  of  the  two.] 

Women  rarely  stand  in  need  of  paracentesis  of 
the  bladder ;  an  occasional  impossibility  of  intro- 
ducing the  catheter  from  a  retroversion  of  the 
womb,  and  an  obliteration  of  the  meatus  urinarius 
by  disease, being  almost  the  only  cases  ever  placing 
them  in  this  condition.  The  only  method  applica- 
ble to  them,  is  the  puncture  above  the  pubes,  with 
the  exception  of  the  plan  of  introducing  the  trocar 
directly  from  the  vagina  into  the  bladder  ;  a  prac- 
tice which  Sir  Astley  Cooper  justly  condemns,  on 
account  of  its  leading  to  the  formation  of  an 
urinary  fistula  in  the  vagina,  and  a  great  deal  of 
disease  and  irritation  in  that  passage,  from  the  con- 
tact of  the  urine. 

Consult  fi/iiirp,  On  the  Opnrntions,  chnp.  xv.  and 
"IS  Critical  Inquiry.  Ambr.  Bei-tratidi,Trattato  delle 


Opcrazioni  di  Chirurgia,  accresciuto  di  note,  &c.  dai 
Chirurglii  G.  A.  Penc/iienati  e  G.  Jirur/none.  Svo. 
Torino,  1802.  Bertrandi  was  an  approver  of  the 
puncture  from  the  rectum  :  so  v/hs  Le  Blanc;  Operat. 
(le  Chir.  t.  i.  JM^Ianges  de  Chirurgie,  Pouteau,  Lvon, 
1760,  p.  500.  L'Encyclop^die  M^thodique,  Partie  Chi- 
rurgicale,  art.  Paracentese  de  la  Vessie.  Schmuchcr, 
Chir.  Walirnehmutigen,  2  th.  No.  39;  puncture  from 
the  rectum.  Unbatier,  Mddiciue  Up^ratoire,  t.  ii. 
Mursinna,  Journ.  fiir  die  Chir.,  &c.  iv.  p.  46,  67. 
Cases  of  puncture  from  the  rectum,  and  above  the 
pubes.  Camper,  Demonst.  Anat.  Pathol,  lib.  ij. 
Kloss,  Dis.  de  Paracentesi  Vesicae  Urinaria; per  intes- 
tinum  rectum.  Jen.  1791.  A.  Bonn,  Anat.  Chir. 
Bemerkungen  iiber  die  Harnverhaltmig,  und  den 
Blasenstich.  Leip.  1794;  prefers  the  puncture  above 
the  pubes.  J.  Iloviship,  in  Pract.  Obs.  on  Diseases 
oftlie  Urinary  Organs,  p. 214,  Svo.  Lond.lSlfi;  and  in 
Treatise  on  Complaints  affecting  the  Secretion  and 
Excretion  of  the  Urine,  p.  412,  Lond.  1823;  thinks 
the  operation  from  the  rectum  generally  superior  to 
the  other  methods.  Sir  E.  Home,  in  Trans,  for  the 
Improvement  of  Med.  and  Chir.  Knowledge,  vol.  ii. 
^fierrae^Aj/'i  Surgical  Observations,  1S04.  John  Bellas 
Principles  of  Surgery,  vol.  ii.  CEuvres  Chir.  de 
Desault  par  Bichat,  t.  iii.  p.  315,  &c.  TF.  fichmid, 
Ueber  die  Krankheiten  der  Harnblase,  &c.  Svo. 
Wien,  1806.  Rickcrand,  Nosogr.  Chir.  t.  iii.  edit.  4. 
Hev^s  Practical  Obs.  in  Surgery,  p.  430,  edit.  2. 
Parisian  Chir.  Journal,  vol.  ii.  p.  156,  and  p.  265. 
S.  T.  Sommering,  Ueber  die  schnell  und  langsara 
todlichen  Krankheiten  der  Harnblase,  &c.  Frank- 
furt, 1809.  The  author  is  an  advocate  for  the  punc- 
ture above  the  pubes,  in  preference  to  that  through  the 
rectum,  which  he  thinks  right  only  in  one  case,  viz., 
when  the  bladder  is  so  contracted  that  it  does  not  rise 
out  of  the  cavity  of  the  pelvis,  and  the  fluctuation  of 
the  urine  can  be  felt  in  the  rectum,  but  not  above  the 
pubes.  In  this  opinion  he  is  joined  by  Langenbech 
(Bibliothek,  b.  iii.  p.  719).  Ca/lisen,  Systema  Chir. 
Hodiernse,  t.  ii.  p.  277,  &c.  Chirurgische  Versuche 
von  B.  G.  Schreger,  b.  i.  p.  211,  &c.  Svo.  Nurnberg, 
1811,  gives  the  preference  to  the  puncture  above  the 
pubes.  Edward  Grainger,  Med.  and  Surg.  Remarks, 
&c.  with  Obs.  on  the  different  modes  of  opening  the 
bladder  in  retention  of  urine,  &c.  Svo.  Lond.  1815. 
Diet,  des  Sciences  Med.  art.  Ischurie.  1818.  Sir  C. 
Bell,  Surg.  Obs.  Svo.  part  v.  Lond.  1818.  C.  Averill, 
Short  Treatise  of  Operative  Surgery,  p.  174,  &c. 
Lond.  1823.  Sir  A.  Cooper's  Lectures,  vol.  ii.  p.  306, 
Lond.  1825.  Malqaiqne,  Man.  deM^d.  Op^ratoire,  p. 
680.  Alf.  A.  L.  k.  Velpeau,  Nouv.  El(;mens  de  Mel. 
Oper.  t.  iii.  p.  960,  Svo.  Paris  1832.  Edward  Cock, 
Cases  of  puncture  of  the  bladder  through  the  rec- 
tum. Med.  Chir.  Trans.  1852. 

Bladder,  Ruptijre  of  the. 

Many  examples  of  this  accident,  occasioned  by 
blows,  or  sudden  violent  pressure  on  the  hypogas- 
tric region,  and  followed  by  fatal  extravasation  of 
urine,  are  upon  record.  The  urinary  bladder,  in 
its  empty  and  contracted  state,  lies  so  deeply  in 
the  male  pelvis,  as  to  be  almost  perfectly  secured 
against  any  injury  or  accident,  except  that  of  a 
gun-shot  wound,  or  a  surgical  operation.  When, 
however,  it  becomes  distended  with  urine,  it 
rises  up  above  the  pubes,  presses  forward  against 
the  abdominal  parietes,  and  is  in  a  position  much 
exposed  to  external  injury.  In  this  state  also 
its  coats  are  tense,  expanded,  and  thin  ;  condi- 
tions in  which  their  tissue  is  more  easily  ruptured. 
Excluding  from  present  consideration  penetrating 
wounds  and  lacerations  by  spicula  of  fractures  of 
the  OS  pubis,  the  bladder  is  generally  burst  by 
violence,  applied  directly  to  the  hypogastric  region, 
lis  by  a  blow,  or  fall  on  this  part,  or  the  heavy 
pressure  of  a  cait  or  carriage  wheel.  In  the  mu- 
seum of  University  College  are  two  spconicns 
of  ruptured  bladder;  in  one  the  accident  was 
occasioned  in  the  following  manner :  —  A  man  who 
iiad  been  drinking,  and  whose  bladder  was  very 
full,  went  out  of  the  house  where  his  party  was; 
but,  it  being  dark,  ho  struck  the  hypogastric  region 
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against  a  post,  which  he  did  not  see.  The  conse- 
quence was  the  rupture  of  the  bladder.  The  otlier 
specimen  was  taken  from  a  fine  young  man,  a 
patient  of  my  own  ;  the  injury  having  occurred 
\viiile  the  bladder  was  very  full  of  urine,  as  he  was 
wrestling  with  another  person,  whose  knee  in  the 
fall  made  violent  pressure  on  the  abdomen,  just 
above  the  pubes.  Also  the  accident  has  sometimes 
been  caused  by  a  general  concussion  of  the  whole 
frame,  such  as  a  fall  from  a  height,  without  any 
direct  force  acting  on  the  vesical  region  itself. 
(See  Cusaclcs  case  in  Dtihlin  Hos.  Rep.  vol.  ii.) 
Again,  the  bladder  may  be  ruptured  by  violent 
exertion,  and  repeated  straining  to  empty  it  when 
over-distended,  in  consequence  of  some  obstruction 
to  the  flow  of  urine,  or  during  the  violent  efforts  of 
parturition.  Lastly,  it  sometimes  gives  way  from 
gangrene,  when  it  has  been  long  in  a  state  of 
forced  distension,  or  when,  being  in  a  state  of 
plenitude,  it  is  subjected  to  the  long-continued 
pressure  of  the  uterus  during  a  protracted  labour, 
or,  in  the  earlier  periods  of  utero-gestation,  to  the 
pressure  on  it  caused  by  a  retroversion  of  the 
womb,  as  exemplitied  in  the  cases  recorded  by  Dr. 
William  Hunter.  {Med.  Obs.  and  Inq.  vol.  iv. 
and  V.  Lond.  1771;  Harrison,  in  Dublin  Journ. 
of  Med.  Science,  vol.  ix.  p.  ,S52.)  In  retention  of 
urine,  a  rupture  of  the  bladder  from  straining  to 
empty  it  is  not  a  common  event.  One  instance  of 
it  is  mentioned  by  Sir  Benjamin  Brodie  {Oa 
Dis.  of  the  Urinary  Organs,  p.  12),  and  anotiier 
by  Sir  Everard  Home  {On  Strictures,  vol.  ii. 
p.  240).  But,  as  Dr.  Harrison  observes,  it  is 
doubtful,  whether,  in  the  latter  case,  the  opening 
in  the  bladder  was  the  effect  of  a  sudden  lacer- 
ation caused  by  muscular  exertion,  or  of  some 
preceding  ulcerative  or  gangrenous  affection  at  the 
particular  point  where  the  organ  gave  way. 
Generally,  however,  in  retention  of  urine  from 
stricture,  when  the  urine  becomes  effused,  it  is 
not  from  a  rupture  of  the  bladder,  but  from  that 
of  the  urethra  behind  the  stricture,  or  in  the  imme- 
diate vicinity  of  the  prostate  gland.  {Harrison, 
in  Dub.  .Journ.  Med.  Science,  vol.  ix.  p.  352.) 

It  would  appear  from  Dr.  Harrison's  investiga- 
tions, that  when  the  distended  bladder  in  the  male 
lias  been  ruptured  by  a  fall  or  blow  on  the  hypo- 
gastric region,  or  by  a  general  concussion,  that 
portion  of  it  which  is  covered  by  the  peritoneum 
has  very  generally  been  the  seat  of  rupture  ;  the 
urine  has  conse<juently  been  effused  in  the  abdo- 
men, and  the  patient  has  been  destroyed  by  peri- 
tonitis. 

The  following  is  the  explanation  offered  by  Dr. 
Harrison  of  the  fact,  that,  when  the  bladder  is 
ruptured  by  a  blow,  or  general  concussion,  the 
laceration  is  almost  always  found  in  that  part  of 
the  organ  which  is  covered  by  the  serous  mem- 
brane. "  Tlie  several  tunics  of  the  bladder  allow 
of  considerable  distension,  but  least  of  all  the 
peritoneal :  when,  tlicrefore,  the  bladder  becomes 
fully  distended,  and  is  then  subjected  to  any 
sndden,  or  violent,  compressing  force,  this  tunic, 
which  is  then  tense,  and  comparatively  unyield- 
ing, will  crack,  while  the  subjacent  tunics,  which 
are  connected  to  it,  will  be  torn  along  with  it ; 
whereas,  in  other  situations,  where  cellular  tissue 
occupies  th-!  pl;ice  of  the  senius  mcMihrane,  the 
coats  of  the  bladder  will  yield  considerably  be- 
fore they  give  way,  or  admit  of  laceration."  (See 
Da/j,  Journ.  of  Med.  Science,  vol.  ix.  p.  37],) 
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The  bladder  being  pressed  forcibly  against  the 
promontory  of  the  sacrum  in  the  male,  seems  to 
Dr.  Harrison  also  to  account  for  the  rent  being 
usually  in  the  posterior  region  of  that  viscus. 
The  rarity  of  the  accident  in  females  is  ascribed 
by  him  to  the  greater  size  of  the  pelvis,  the 
cavity  of  which  is  not  so  extensively  occupied  by 
the  bladder  when  this  is  full  of  urine.  "  Nor  (says 
he)  does  the  bladder  incline  so  much  backwards  as 
in  the  male  ;  on  the  contrary,  it  inclines  more 
forwards,  and  enlarges  more  in  the  transverse 
direction  ;  while  the  uterus  and  its  lateral  broad 
folds,  may  assist  to  break  the  shock  of  any  ex- 
ternal violence  applied  to  the  hypogastric  region, 
and  so  prevent  the  direct  concussion  of  the  bladder 
against  the  sacral  promontory."  (Vol.  cit.  p.  372.) 
The  comparative  infrequency  of  a  rupture  of  the 
bladder  in  children  and  boys  is  referred  to  their 
rarely  suffering  the  bladder  to  become  much  dis- 
tended with  urine,  and,  in  part,  to  the  smaller 
size  of  the  sacral  promontory,  and  to  the  bladder, 
when  full,  lying  in  early  life  more  in  the  abdomen. 

[The  investigations  of  M.  Houel,  who  has  lately 
inquired  into  this  subject,  do  not  corroborate  Dr. 
Harrison's  statement  that  the  rupture  is  almost 
exclusively  at  the  posterior  part  of  the  bladder. 
M.  Houel  has  collected  thirtj--seven  observations 
of  rupture  of  the  bladder  from  external  violence. 
Of  these,  fifteen  only  were  at  the  posterior  part  • 
all,  or  nearly  all,  communicating  with  the  perito- 
neal cavity.    Twelve  were  on  the  anterior  aspect, 
and  without  laceration  of  the  peritoneum.  Three 
were  placed  laterally,  one  with,  two  without,  peri- 
toneal communication.    Two  were  at  the  summit 
ot  the  bladder.    In  two  the  seat  of  the  rupture 
was  not  stated,  but  it  communicated  with  the 
peritoneal  cavity.    Three  were  double.    The  rup- 
ture, therefore,  is  neariy  as  frequent  on  the  anterior 
as  on  the  posterior  aspect.    Those  on  the  posterior 
aspect  are  almost  always  accompanied  by  laceration 
ot  the  peritoneum,  and  effusion  of  urine  into  the 
serous  cavity  :  those  on  the  anterior  aspect  ordi- 
narily leave  the  peritoneum  uninjured,  and  the 
fluid  IS  effused  mto  the  cellular  tissue  of  the  pelvis 
In  the  latter  case,  if  the  opening  is  large,  the 
effusion  IS  rapid   and  abundant,  and  the  urine 
spreads  widely  beneath  the  peritoneum,    It  may 
reach  posterioriy  to  the  kidneys,  anterioriy  to  the 
umbilicus.    It  has  even  been  known  to  extend  into 
the  thigh,  by  passing  through  the  obturator  fora- 
men.  In  neariy  all  such  cases,  peritonitis  is  rapidlv 
developed,  and  the  cellular  tissue  becomes  ex 
tensively  gangrenous.  (See  Houiil,  Des  Plaies  et  das 
liupltiresdela  Vessie,  T/the  dc  Conconrs,  1057  and 
Nc/uton,  El&m.  de  Pathol.  Chir.  t.  v.  1 850  p  160) 
Sometimes,  when  the  rupture  is  small'  or  when 
there  is  any  impediment  to  the  free  effusion  of  urine 
so  that  It  escapes  but  slowly,  the  areolar  t is  ue' 
instead  of  being  dillusely  infiltrated,  may  become 
com  eiised  into  a  sort  of  cyst  containing  tife  effS 
i  ll  1,  and  connnunicating  with  the  awity  of  the 
bladder.    In  this  case  also,  if  the  urine  cannot 
eadily  re  urn  nito  the  bladder  so  as  to  be  drawn  off 
through  the  catheter,  it  gives  rise  to  indainmluio 
wlHch  soon  becomes  propagated  to  the  peritoneum! 
(See  A'cfate,  loc.  at.  p.  ]0'4.) 

M.  Houel  in  .addition  to  the  thirty-scven  cases 
from  external  violence,  already  allude.l  to  collected 
seven  instances  of  spontaneous  rupture,  that  is  to 
say,  ruptuio  from  over-distension  of  the  bladder 
when  there  was  some  mechanical  impediment  to 
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its  evacuation.  Six  of  these  were  at  the  posterior, 
and  one  at  the  superior,  part  of  the  bladder.  He 
speaks  of  them,  however,  as  being  nearly  all  sub- 
periioneal,  and  of  the  effusion  as  having  a  ten- 
dency to  become  encysted,  somewhat  in  the  man- 
ner of  the  cases  above  described.  (See  Nclaion, 
p.  164.)  Such  a  case,  however,  is  only  a  partial 
rupture,  extending  through  the  mucous  and  mus- 
cular coats. 

The  remarks,  both  of  Dr.  Harrison  and  M.  Houel, 
refer  to  rupture  of  the  bladder  occurring  as  a  sub- 
stantive injury,  and  not  as  the  result  of  fractures  of 
the  pelvis,  or  accompanied  by  other  complications. 
Rupture,  or  laceration,  however,  is  occasionally 
caused  by,  or  associated  with,  fracture  of  the  bones 
in  its  immediate  vicinity. 

Mr.  Prescott  Hewett  has  related  ten  cases  of 
ruptured  bladder  ;  in  eight  of  which  the  pelvis 
was  extensively  fractured.  Mr.  Hewett's  observa- 
tions confirm  the  possibility  of  the  cellular  tissue 
becoming  condensed  so  as  to  form  a  pouch  con- 
taining the  effused  urine.  In  one  patient  who 
lived  five  days,  and  in  another  who  survived 
twenty-three  days,  this  was  found  to  have  taken 
place,  (See  Transac.  of  the  Pathol.  5oc.,  and  Coul- 
son  On  Dis.  of  the  Bladder.,  p.  2.34.)] 

With  respect  to  the  diagnosis  of  the  kind  of 
rupture  of  the  bladder  now  under  consideration,  it 
is  observed  by  Dr.  Harrison,  that,  as  it  is  the 
effect  of  only  two  species  of  injury,  the  account 
of  the  accident  will  aiford  useful  information. 
Thus,  every  case  on  record  has  been  the  result 
either  of  some  force  directly  applied  to  the  abdo- 
men, or  of  a  general  concussion  of  the  whole  frame. 
In  this  latter  case,  the  injury  is  more  likely  to 
be  overlooked,  particularly  if  the  individual  has 
suffered  in  any  other  and  more  obvious  manner : 
hence,  after  such  accidents,  the  attention  of  the 
practitioner  should  be  early  directed  to  the  urinary 
discharge,  and  if  there  be  any  inability  to  pass 
the  urine,  and  a  desire  to  do  so,  the  catheter  should 
be  introduced.  When  the  rupture  has  been  the 
effect  of  violence  directly  applied  to  the  hypo- 
gastric region,  the  symptoms  are  more  obvious. 
The  patient  himself  is  often  aware  of  the  accident: 
he  knew  that  his  bladder  was  full  at  the  time  of 
the  injury  ;  perhaps  he  felt  it  burst  within  him. 
Then  the  sensation  of  sinking  and  sickness,  the 
pain  in  the  abdomen,  and  the  peculiar  feeling 
about  the  prsecordia,  are  all  circumstances  indica- 
tive of  the  rupture  of  some  viscus.  In  addition  to 
these  symptoms,  there  will  be  a  desire  to  make 
water  without  the  power  of  doing  so  ;  great  pain 
in  the  belly  atid  perineum  during  the  attempts  ; 
tension  of  the  abdomen,  the  fulness  being  diffused, 
and  not  circumscribed  as  in  common  retention  of 
urine.  When  a  catheter  is  introduced  into  the 
bladder  it  meets  with  a  peculiar  resistance  ;  and 
the  urine  flows  through  it,  not  in  a  stream,  but  as 
if  it  merely  filled  and  overflowed  the  instrument 
slowly  ;  at  one  time  only  in  a  few  drops,  at  an- 
other in  considerable  quantity  ;  "  this  difference 
depending  on  some  alteration  in  the  direction  of 
the  instrument,  or  in  the  degree  of  pressure  with 
which  it  is  pushed  against  the  bladder,  whereby 
tlie  edges  of  the  rupture  must  be  separated,  and 
more  or  less  of  the  abdominal  and  pelvic  urine  be 
discharged."  {Harrison,  in  Dub.  Journ.  of  Med. 
Science,  vol.  ix.  p.  377.) 

In  one  case,  recorded  by  Mr.  Ciisack,  only  a 
few  drops  of  urine  could  be  drawn  off  with  the 


catheter  on  the  day  of  the  accident.  On  the  next, 
no  urine  flowed  at  first  ;  but,  by  changing  the 
direction  of  the  instrument,  and  on  making  pres- 
sure with  the  finger  in  ano,  about  three  pints  were 
discharged.  On  the  third  day,  as  all  the  symptoms 
continued  unabated,  the  abdomen  was  punctured 
in  the  linea  alba,  midway  between  the  umbilicus 
and  the  pubes  ;  and  a  large  quantity  of  clear  urine 
escaped,  and,  at  the  same  time,  it  flowed  freely  from 
a  catheter  in  the  urethra.  The  relief  was  only 
temporary,  the  patient  having  died  delirious  on  the 
eighth  day.  On  dissection,  marks  of  intense  inflam- 
mation were  noticed  in  the  hypogastric  region, 
where  the  intestines  were  glued  together  into  one 
mass.  At  first  no  urine  was  seen  ;  but  on  break- 
ing the  adhesions  and  raising  up  the  intestines, 
about  a  pint  of  it  was  sponged  out  from  between 
the  rectum  and  the  bladder.  "The  pelvic  portion 
of  the  peritoneum  was  completely  coated  with 
lymph  ;  the  bladder  was  contracted  and  empty  ; 
the  rupture,  about  an  inch  in  extent,  was  in  its 
posterior  part  and  right  side,  and  in  an  oblique 
direction.  (See  Cusack,  in  Bub.  Hosjntal  Reports, 
vol.  ii.  p.  312.) 

In  t\\&  post- mortem  examination  of  a  case  under 
Dupuytren,  traces  of  severe  inflammation  were  ob- 
served in  the  hypogastric  region.  Adhesion  ex- 
isted between  the  abdominal  parietes  and  the 
bladder,  and  the  sides  of  the  latter  and  the  adja- 
cent viscera  were  all  so  agglutinated  together,  that 
a  kind  of  pouch  was  formed,  considerably  ad- 
vanced in  organisation,  whereby  the  urine  was 
circumscribed,  and  effusion  to  any  further  distance 
prevented.  (See  Archives  Gen.  June,  1834,  p. 
294.)  In  general,  the  bladder,  though  the  seat  of 
injur)',  is  itself  but  little  inflamed,  except  at  the 
posterior  portion  of  its  serous  coat.  {Harrison,  in 
Dub.  Journ.  of  Med.  Science,  vol.  ix.  p.  375.) 

In  the  treatment,  the  principal  indications  are 
to  withdraw,  if  possible,  the  effused  fluid  from  the 
abdomen  ;  to  prevent  any  return  or  increase  of 
such  effusion  ;  and  to  resist  and  subdue  that  un- 
avoidable and  very  fatal  affection  peritonitis.  With 
this  view,  any  accumulation  of  urine  in  the  blad- 
der should  be  prevented  hy  the  introduction  of  an 
elastic  gum  catheter  of  full  size  with  a  long  and 
large  curve;  and  if,  by  changing  its  direction,  or 
other  manoeuvres,  its  beak  can  be  passed  through 
the  rent,  or  made  to  reach  its  vicinity  so  as  to 
open  it,  a  considerable  quantity  of  urine  may  be 
drawn  from  the  cavity  of  the  peritoneum.  Pres- 
sure with  the  finger  in  ano  is  also  to  be  tried, 
{Harrison,  vol.  cit.  p.  379.)  In  the  case  which  I 
attended,  a  catheter  of  full  size  was  kept  continually 
introduced.  In  this  waj-,  we  endeavour  to  lessen 
the  exciting  cause  of  the  inflammation,  which,  how- 
ever, is  sure  to  follow  the  efl'usion  of  so  irritating 
a  fluid  as  the  urine.  Inflammation  must  therefore 
be  resisted  by  local  and  general  bleeding  ;  calomel, 
opium,  and  mild  saline  purgatives  given  with  the 
effervescing  mixture.  If  the  disease  advance,  and 
the  pains  in  the  abdomen  become  more  intense, 
with  swelling  and  fluctuation,  ought  the  surgeon  to 
perform  paracentesis  ?  This  has  been  done  in  two 
instances,  but  without  success.  "  The  urine  which 
is  effused  is  principally  lodged  in  the  pelvic  cul-de- 
sac,  and  is  more  or  less  confined  to  that  region, 
partly  from  its  depending  position,  and  partly  from 
the  adhesions,  which  we  have  reason  to  expect, 
under  in-opor  and  active  treatment,  may  have  been 
formed  between  the  bladder  and  the  adjacent 


viscera,  at  the  upper  orifice  of  the  pelvis." 
This  view  led  Dr.  Plarrisoii  to  consider  cutting 
ii  small  opening  through  the  rectum,  into  this 
cul-do-sac,  tlie  best  and  safest  plan  for  the  dis- 
charge of  the  irritating  fluid.  Here  a  new- 
cavity  has  been  formed,  coated  internally  like  an 
abscess  ;  and  the  opening  is  not  to  be  regarded 
as  extending  into  the  general  cavity  of  tiie 
peritoneum.  The  operation  might  be  done  with  a 
trocar,  or  a  long  curved  bistoury,  with  a  sheath,  and 
a  cutting  edge  only  on  its  extremity.  The  patient 
being  in  the  recumbent  posture,  with  his  knees 
drawn  up  and  somewhat  separated,  the  finger  of  the 
left  hand  might  be  passed  up  the  rectum,  as  far  as 
possible,  and  pressed  against  its  fore  part.  The 
catheter  in  the  bladder  might  also  assist  inguidino- 
the  finger  to  the  cul-de-sac  behind  that  organ.  The 
canula  of  a  long  curved  trocar  might  next  be 
passed  along  the  finger,  and,  when  its  extremity 
had  been  placed  against  the  fore  part  of  the  rectum 
exactly  in  the  median  line,  the  stilette  might  be 
pushed  through  it,  and  the  peritoneum  opened. 
Dr.  Harrison  conceived  that  the  quantity  of  effused 
fluid  would  protect  the  small  intestines  from  reach 
of  the  instrument ;  and  he  says,  that  in  the  cases 
which  he  has  examined,  he  did  not  find  any  of  their 
convolutions  in  the  pelvis.  Supposing  this  operation 
were  ever  attempted,  ought  the  canula  to  be  left 
in  the  part .»  or  ought  it  to  be  withdrawn,  and  tiie 
catheter  trusted  to  for  tiie  prompt  discharge  of  the 
urine  afterwards  .»  The  latter  method  is  preferred 
by  Dr.  Harrison. 

[Dr.  Harrison  was  unaware  of  any  instance  of 
rupture  of  the  bladder  having  had  a  favourable 
termination.     Two  cases  of  recovery,  however, 
have  subsequently  been  placed  on  record.  The 
first,  related  by  Mr.  Chaldecott,  was  that  of  a  man 
aged  fifty,  who,  running  across  a  street  on  a  dark 
night,  for  the  purpose  of  emptying  his  bladder, 
struck  his  hypogastric  region  against  a  post.  He 
immediately  fell  down,  and  with  great  difficulty 
reached  his  home,  about  a  hundred  yards  distant. 
Mr.  Chaldecott  saw  him  about  half  an  hour  after- 
wards.   He  was  faint,  an  1  suffering  severe  pain 
over  the  abdomen,  with  desire,  but  no  power,  to 
pass  his  urine.    A  full-sized  catheter  was  passed, 
but  no  urine  escaped.    He  was  seen  eighteen  hours 
after  the  accident  by  Mr.  Aston  Key,  who  intro- 
duced an  instrument,  and  drew  off  about  an  ounce 
of  bloody  urine.    By  this  time  symptoms  of  peri- 
tonitis were  present  in  an  alarming  degree.  Tiiey 
were  combated,  however,  successfully  by  leeches, 
hot  fomentations,  and  opiates  ;   the  bladder  re- 
gained the  power  of  retaining  its  contents,  for  tlie 
catheter  on  eacli  introduction  brouglit  away  clear 
unne.    Six  d.iys  after  the  accident,  he  made  an 
attempt  to  pass  water  by  his  own  efforts,  when  lie 
felt  aometbing  give  way,  and  a  burning  pain  all 
over  his  stomach  and  bowels,  as  if  boiling  water 
had  been  poured  over  them.    The  same  faintness 
and  distress  occurred  as  when  the  accident  first 
happened,  and  were  followed  in  like  manner  by 
peritonitis.    The  symptoms,  however,  again  sub- 
sided under  a  repetition  of  the  treatment,  and  he 
perfectly  recovered.    A  curious  circumstance  in 
this  case  was  the  occurrence  of  a  sharp  attack  of 
gout  three  days  after  the  accident,  altlioiigh  he 
had  never  before  suffered  from  that  complaint. 
This  attack  had  nearly  disappeared  when  the 
second  effusion  took  pl.ace,  but  again  became  severe 
after  its  occurrence,  {^ce  Lcincel,  Oct.  IMG,  p.,'J7r,  ) 
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The  second  case  is  reported  by  Mr.  Syme.  A 
boy  having  attempted  to  leap  over  a  railing,  fell 
forwards,  and  violently  struck  his  abdomen  against 
a  post.    He  immediately  complained  of  great  pain, 
and  the  abdomen  became  distended.    A  catheter 
introduced  allowed  the    passage  of  about  four 
ounces  of  bloody  urine.    There  were  all  the  symp- 
toms of  ruptured  bladder,  with  great  collapse. 
Leeches  and  fomentations  were  applied,  and  an 
opiate  prescribed.    For  the  next  two  days  the 
distension  of  the  abdomen  increased,  the  catheter 
continued  to  draw  off  bloody  urine.    On  the  third 
day  there  was  obscure  fluctuation  below  the  um- 
bilicus, and  Mr.  Syme  made  an  incision  into  the 
linea  alba.    A  stream  of  fluid  flowed  out  whicli 
was  distinctly  urinous.    Two  days  afterwards  the 
incision  was  enlarged,  and  a  slough  of  cellular 
tissue  escaped,  coated  with  deposit  from  the  urine. 
Mr.  Syme  then  passed  his  finger  into  the  wound, 
and  felt  a  laceration  of  the  bladder,  where  it  was 
uncovered  by  peritoneum.    This  patient  perfectly- 
recovered.    {Lancet,  March,  1848,  p.  289.)  In 
one  of  these  cases  it  will  be  remarked,  the  urine 
was  effused  into  the  peritoneal   cavity  ;   in  the 
other  it  was  infiltrated  into  the  cellular  tissue. 

In  a  case  of  encysted  urinous  infiltration,  M. 
Denonvilliers  was  fortunate  enough  to  cause  the 
sound  to  penetrate  into  the  accidental  pouch,  and 
succeeded  in  curing  his  patient.  {Houtl,  op.  cit.  p. 
76,  quoted  by  Ne'laton.)] 

(See  Boyer,  Maladies  Cliir.  t.  ix.  p.  61  ;  C. 
Montague,  in  Med.  Comnumications,  vol.  ii.  p.  284; 
Cusack,  in  Duh.  Hospital  RepoHs,  vol..  ii  p.  312| 
Dupuytren,  Archives  Gin.  June,  1834,  p.  294- 
Johnstone,  in  Mem.  of  Med.  Soc.  of  Lond, 
vol.  uu  p.  543  ;  and,  particularly,  Dr.  Harri- 
son s  Cases  and  Ohs.  in  Dubl.  Journal  of  Med. 
Science,  vol.  ix.  p.  349  ;  Coulson,  On  the  Dis- 
eases  of  the  Bladder,  London,  1851  ;  Prescott 
Heivdt,  in  Transac.  of  Pathol.  Society  ;  Houi-l,  Des 
Plaies  el  des  Ruptures  de  la  Vessie.  These  de 
dmcours  pour  l'Ayr(galion,-PsiT\s,  1857  ;  Nelaton 
Eltm.  de  Pathol.  Chir.  t.  v.  Paris,  1858.)  ' 


[Tumors  op  tub  Bladdeh.] 
[Tumors,  both  of  an  innocent  and  mali-rnant 
nature,  are  occasionally  developed  from  the  walls 
of  the  bladder.     Of  the  former  class  are  poly- 
poid tumors,  composed   of  fibro-cellular  tissue 
covered  by  o  prolongation  of  the  mucous  membrane' 
and  attached  by  an  elongated  pedicle.  Others' 
analogous  in  structure,  and  developed  in  the  sub- 
mucous tissue,  have  a  broader  basis  of  attachment 
and  form  rounded  or  fungiform  tumors,  projectinir 
into  the  interior  of  the  bladder.    In  the  museum 
of  the  College  of  Surgeons  are  several  specimens  of 
tumors  of  the  bladder,  most  of  them  having  n'lrr.iw 
necks,  and  attached  in  the  neighbourhood  of  the 
urethral  orifice.    (Soc  case  recorded  by  Mr  Savorv 
Medical  Tillies,  .July  31,  1852,  p.  lOG  )  ' ' 

Malignant  tumors  are  more  frequent  than  non- 
malignant  tumors  of  the  bladder.    Thev  m-iv  bo 
of  the  medullary  or  scirrhus  kind.    Tiie  former  aio 
tlio  more  common,  and  form  distinct  tumors  pro 
umient  in  the  cavity,  while  the  latter,  on  the  am- 
trary,  are  usually  dilfusely  infiltrated  in  the  vesic-U 
parietcs.  Scirrhus  cancer  seldom  affects  the  bladder 
linmarily,  but  is  communicated  to  it  secondarilv 
m  cases  of  scirrhus  of  the  rectum  in  tlie  male  or 
of  the  uterus  in  the  female.  ' 
The  diagnosis  of  tumors  in  the    bladder  is 
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The  symptoms  resemble  somewhat  those 


difficult. 

of  calculus :  there  is  irritability  of  the  bladder  ; 
pain  in  passing  water  ;  sometimes  complete  reten- 
tion from  the  tumor  obstructing  the  urethral  orilice  ; 
after  a  time  inflammation  of  the  bladder  and  in- 
creased mucous  secretion,  and  occasional  hcematuria. 
These  symptoms  will  generally  lead  to  the  intro- 
duction of  a  sound,  when  perhaps  the  tumor  may  be 
felt,  and  some  idea  may  perhaps  be  formed  from  ma- 
nipulation with  the  sound  of  its  size,  situation,  and 
consistence.  The  softness  would  usually  serve  to 
distinguish  it  from  stone  ;  tumors  of  the  bladder, 
however,  have  been  observed  to  become  incrusted 
with  urinary  deposits  ;  and  in  such  a  case,  it  seems 
almost  impossible  to  avoid  falling  into  error. 

The  possible  co-existence  of  calculus  with  a 
tumor  in  the  bladder  also  deserves  to  be  remem- 
bered. Desault  once,  after  the  extraction  of  a 
stone,  recognised  in  the  bladder  a  pediculated 
tumor,  and  extracted  it  with  the  forceps.  The 
patient  recovered. 

A  distinction  between  innocent  and  malignant 
tumors  must  often  be  impossible.  Malignancy 
may  be  inferred  if  the  bleeding  is  copious  and 
frequent  ;  if  the  tumor  increases  rapidly  in  size, 
and  if  the  patient's  health  rapidly  suifers.  Such 
a  suspicion  would  be  confirmed,  if,  on  examining 
the  urine,  some  of  the  ddbris  of  the  tumor  con- 
taining the  cells  peculiar  to  the  cancerous  tissue 
could  be  discovered. 

The  treatment  of  tumors  of  the  bladder  can  seldom 
be  more  than  palliative.  Any  attempt  at  extir- 
pation is  seldom  advisable,  even  in  non-malignant 
tumors;  while,  in  malignant  ones,  it  would  be  worse 
than  useless.  Instances,  however,  are  not  alto- 
gether wanting  in  which  non-malignant  tumors  have 
been  successfully  attacked  by  surgical  treatment.] 

Mr.  Warner  has  recorded  a  case,  in  which  an 
excrescence  growing  from  the  inside  of  a  young 
woman's  bladder  was  successfully  removed. 

Mr.  Warner,  upon  examining  the  parts  with  his 
forefinger,  introduced  into  the  meatus  urinarius, 
discovered  a  considerable  tumor,  which  seemed  to 
be  of  a  fleshy  substance,  and  took  its  rise  from  the 
lower  part  of  the  bladder,  near  its  neck.  When 
the  patient  strained  to  make  water,  and  the  blad- 
der was  full,  the  excrescence  protruded  a  little  way 
out  of  the  meatus  urinarius  ;  but,  upon  ceasing  to 
strain,  it  presently  returned.  He  then  hindered  it 
from  returning  into  the  bladder  by  passing  a  liga- 
ture through  it,  and  endeavoured  to  draw  it  fur- 
ther out,  which  was  found  impracticable.  Seeing 
this,  Mr.  Warner  dilated  the  meatus  urinarius  on 
the  right  side,  by  cutting  it  upwards,  about  half 
way  towards  the  neck  of  the  bladder,  when,  by 
pulling  the  swelling  forwards,  he  was  enabled  to 
tie  its  base,  which  was  very  broad.  For  three 
days  a  good  deal  of  pain  was  felt  in  the  abdomen. 
On  the  sixth  day,  the  tumor  dropped  off.  From 
the  first  da)%  the  urine  came  away  without  assist- 
ance, and  the  patient  perfectly  recovered.  The 
tumor  resembled  a  turkey's  egg  in  shape  and  size. 
(  yVar}ier''s  Cases  in  Surgery,  edit.  4,  p.  303.) 

[M.  Civiale  seized  a  polypoid  tumor  of  the 
bladder  between  the  blades  of  a  lithotrite.  The 
instrument  was  closed,  and  the  tumor  broken  down. 
This  operation  was  not  attended  with  much  pain  ; 
there  was  a  slight  flow  of  blood,  and  during  the 
day  the  tumor,  in  a  state  of  disintegration,  escaped 
with  the  urine.  But  another  tumor  of  the  same 
nature  was  discovered  :  this  was   seized  in  the 


same  manner  ;  it  remained  in  the  gripe  of  the  in- 
strument and  was  brought  away  with  it.  This 
patient  recovered.  (See  Civiale,  Traili  ties  Mala- 
dies (les  Orgaiios  G enilo- U rmaires,  Paris,  1851, 
tom.  iii.  p.  171.)] 

For  a  further  account  of  tumors  of  the  bladder, 
the  reader  is  referred  to  J.  Ilowsliip,  On  Complaints 
affecting  the  Secretion  and  Excretion  of  Urine,  8vo. 
Loud.  1823  ;  Coulson,  On  the  Diseases  of  tlie 
Bladder  and  Prostate  Gland,  London,  1852  ;  Ci- 
viale, Traite.  des  Maladies  dcs  Organes  Genito- 
Urinaires,  Paris,  1851  ;  Nelaton,Elem.  de  Pathol. 
Clur.  t.  V.  Paris,  1858. 

Bladder,  Wound.s  op. 

Sword  wounds,  and  those  made  by  a  bayonet 
or  lance,  may  injure  some  part  of  the  bladder,  or 
even  pass  through  both  sides  of  this  organ.  In 
the  latter  case,  the  injury  is  usually  fatal,  as  tlie 
urine  escapes  from  the  inner  wound  into  the 
abdomen,  and  immediately  excites  mortal  inflam- 
mation. Baron  Larrey  dressed  on  the  field  of 
battle  several  soldiers  whose  bladders  were  thus 
completely  transfixed,  and  who  all  perished  of  in- 
flammation and  gangrene  within  thefirst  fortj^-eight 
hours.  However,  he  observes,  that  if  the  weapon 
enter  the  bladder  at  that  part  of  its  fundus  which 
is  not  covered  by  the  peritoneum,  the  case  is 
curable,  unless  complicated  with  too  much  in- 
ternal hemorrhage. 

The  surest  criterion  of  these  cases  is  the  escape 
of  the  urine  from  the  external  wound  ; '  and  its 
discharge  may  be  either  momentary'-,  occasional,  or 
continual  ;  differences  to  be  accounted  for  by  the 
situation  of  the  wound,  and  the  changes  which 
happen  in  the  bladder.  When  the  bladder  is  full, 
and  its  upper  part  is  pierced,  the  urine  will  issue 
only  just  at  the  moment  of  the  accident,  and  as 
soon  as  it  is  discharged  the  edges  of  the  wound 
will  come  together,  and  may  permanently  close  ; 
especially  if  the  urine  can  pass  freely  through 
the  natural  channel.  But  when  this  favourable 
condition  is  absent,  the  bladder  becomes  enor- 
mously distended  again,  the  wound  is  opened  anew, 
and  the  urine  -discharged  once  more  from  the 
external  opening.  The  same  things  might  happen 
if  one  were  to  withdraw  too  soon  the  elastic  gum 
catheter  which  has  been  introduced,  and  by  intro- 
ducing the  instrument  again  the  urine  might  be 
diverted  from  the  wound,  and  its  natural  course 
re  established.  Lastly,  Larrey  observes,  that, 
when  the  wound  is  situated  at  one  of  the  lowest 
points  of  the  bladder,  the  discharge  of  urine  may 
be  incessant,  and  be  of  more  or  less  duration. 

When  the  tract  of  these  punctured  wounds  is 
extensive  and  not  direct,  .abscesses  form  at 
dill'erent  points  where  the  urine  passes.  These 
abscesses  Larrey  directs  to  be  immediately  opened, 
and  their  recurrence  prevented  by  the  introduction 
of  an  elastic  gum  catheter  through  the  urethra;  one 
of  the  chief  means  of  relief  in  all  wounds  of  the 
bladder.  Together  with  this  treatment,  he  re- 
commended frequent  clysters,  and  sometimes  cup- 
ping in  the  vicinity  of  the  wound,  or  bleedmg. 
(See  Mem.  de  Chir.  Mil.  t  iv.  p.  28G,  287.) 

The  subject  of  wounds  of  the  bladder  is  further 
discussed  in  the  article  Gunshot  WouND.e. 

[The  bladder  is  not  unfrequently  wounded  by 
spicula  of  bone  in  eases  of  fractured  pelvis 
Such  an  accident  is  more  serious  than  a  wound  ot 
the  bladder  from  without.    In  fact,  there  being 


110  wound  in  the  skin,  it  is  very  similar  in  its 
symptoms  and  consequences  to  a  rupture  of  the 
bladder,  with  the  additional  complication  of  a 
fractured  bono  in  its  immediate  vicinity.  Such 
cases  have  been  alluded  to  in  speaking  of  rupture 
of  the  bladder.] 

Bladdeh,  Hernia  of.    See  Hernia. 
LProlapsus  op  the  Bladder.] 

[Prolapsus  of  the  bladder  is  a  displacement  which 
is  occasionally  met  within  females.  In  this  affection, 
in  consequence  of  a  relaxed  condition  of  the  vagina 
and  vulva,  the  bladder  gradually  descends,  pushing 
the  anterior  wall  of  the  vagina  before  it,  until  at 
length  it  forms  a  tumor,  which  projects  between 
the  labia,  and  in  extreme  cases,  even  hangs  pendu- 
lous between  the  thighs.  The  protrusion,  there- 
fore, consists  of  the  bladder,  covered  and  sur- 
rounded by  the  anterior  wall  of  the  vagina,  and 
hence  the  name  vaginal  cysioceie  has  been  applied 
to  it. 

Prolapsus  of  the  bladder  is  not  a  very  common 
affection.    It  most  frequently  occurs  after  repeated 
or  difficult  parturition  ;  rupture  of  the  perineum, 
by  removing  a  portion  of  the  support  which  the 
pelvic  viscera  should  receive,  especially  predisposes 
to  it  ;  occasionally,  but  more  rarely,  it  happens  in 
women  who  have  not  borne  children.  The  swelling 
is  soft  and  fluctuating;  its  size  is  variable,  according 
as  the  bladder  is  or  is  not  distended  with  urine. 
The  transverse  rugas  of  the  vagina  are  usually  dis- 
tinguished upon  it,  although  they  may  be  effaced 
if  U  is  much  distended.    At  its  upper  part  is  the 
orifice  of  the  urethra,  directed  doivmcards  and  back- 
wurds;  and  when  a  catheter  is  passed  into  the 
bladder,  it  can  be  moved  about  in  the  interior  of 
the  swelling,  at  any  part  of  which  the  point  of  the 
instrument  may  be  made  to  project.    If  the  finger 
is  passed  into  the  vagina  beneath  the  protrusion, 
the  uterus  will  be  felt  above  and  behind  it,  nearly 
in  its  natural  situation,  but  with  the  os  uteri  di- 
rected backwards,  in  consequence  of  its  anterior  lip 
being  drawn  down  by  the  stretching  of  the  ante- 
rior wall  of  the  vagina.    This,  together  with  the 
softness  of  the  swelling,  its  diminution  after  mictu- 
rition, and  the  absence  of  any  appearance  of  os 
uteri  upon  it,  readily  distinguishes  it  from  prolapsus 
of  the  uterus.  It  may  be  distinguished  from  prolapse 
of  the  posterior  wall  of  the  vagina  with  dilatation 
of  the  rectum  {caginal  reclocele),  by  oljserving  that 
in  the  latter  ca.se  the  vaginal  passage  is  in  front  of 
the  swelling,  while  in  prolapse  of  the  bladder,  it  is 
behmd  It.  (See  ./.  D.  Brown,  On  Diseases  of  Wo- 
men, Lond.  185  i,  p.  71.) 

The  sensation  of  bearing  down  is  less  than  in 
prolapse  of  the  womb,  but  it  is  in  some  women 
greatest  m  the  horizontal  posture  ;  in  the  night, 
therefore,  the  patient  is  much  annoyed  with  this 
sensation,  which  is  frequently  accompanied  by  a 
most  distressing  desire  to  make  water.  (See 
South,  in  Trunsl.  of  Clielius,  vol.  ii.  p.  124.)  A  pe- 
culiar symptom  of  prolapse  of  the  bladder  is  a 
pain  referred  to  the  lu-ivcl,  with  a  sense  of  tight- 
ness there  ;  tlie  pain  being  greatest  when  the 
bladder  contams  the  largest  quantity  of  urine, 
diminishing  as  the  urine  is  voided,  and  ceasing 
when  the  bladder  is  nearly  orciitircly  emptied.  This 
symptom  is  rcrei  red  by  Sir  C.  Clarke  to  a  stretching 
of  the  umbilical  ligaments  or  remains  of  the  um- 
bilicnl  arteries,  and  to  the  consequent  dragging  upon 
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the  navel  itself.  (See  Sir  C.  Clarke,  On  Bis.  of 
Females,  part  i.  p.  1  30,  and  South,  loc,  cit.) 

The  urme  is  voided  with  difficult}-,  and  the 
bladder  is  seldom  completely  emptied  ;  hence  de- 
composition of  the  urine  takes  place,  the  mucous 
lining  of  the  bladder  is  irritated,  and  chronic  in- 
flammation of  this  membrane  is  added  to  the  other 
annoyances  and  sufferings  of  the  patient. 

Treatment. — The  ordinary  treatment  of  this  dis- 
tressing condition  consists  in  the  use  of  astrin- 
gent injections  to  improve  the  tone  and  remedy 
the  relaxed  condition  of  the  vagina,  and  of  pes- 
saries to  prevent  the  protrusion  taking  place.  In 
addition  to  this,  it  is  important  to  prevent  any 
accumulation  of  urine  in  the  bladder,  by  the  fre- 
quent use  of  the  catheter  if  the  patient's  un- 
aided efforts  are  insufficient;  or  by  confining  her  to 
her  bed,  in  the  prone  position  as  much  as  possible, 
and  retaining  the  catheter  in  the  bladder. 

These  means,  employed  judiciously,  and  for  a 
sufficient  length  of  time,  combined  with  a  careful 
attention  to  the  general  state  of  the  patient's  health, 
may  sometimes  effect  a  cure,  but  more  frequently 
they  are  merely  palliative. 

Of  late  years  attempts  have  been  made  to  ob- 
tain more  certain  and  permanent  relief  by  opera- 
tive procedure.  The  operations  practised  have 
had  in  view,  either  the  narrowing  of  the  relaxed 
vagina,  to  prevent  the  bladder  fl-om  being  displaced  • 
or  the  diminution  of  the  vulvar  aperture,  to  prevent 
Its  protruding  externally.  Most  of  these  proceed- 
ings have  been  devised  for  the  relief  of  prolapsus  of 
the  uterus,  but  they  are  nearly  equally  applicable  to 
■  "°"  """^  '^n'^er  consideration.  Mr.  South 

m  ItiiiS,  endeavoured  to  cure  a  prolapsus  of  the 
bladder  on  the  principle  first  mentioned,  by  remov- 
ing portions  of  the  mucous  membrane  of  the  anterior 
wall  0  the  vagina  covering  the  tumor,  and  bringing 
the  cut  edges  together  with  sutures.    He  first  re- 
moved a  transversely  elliptical  piece  of  membrane, 
an  inch  and  a  ha  f  broad,  and  about  an  inch  in 
depth  at  Its  central  and  broadest  part.    Three  nla 
tmum  sutures  were  employed  to  bring  the  edges 
together.    This  operation  proving  ineffectual,  Mr 
bouth   about  six  months  afterwards,  removed  a 
second  elliptical  piece  of  membrane,  but  with  its 
long  diameter  in  the  vertical  direction,  commenc- 
ing about  half  an  inch  below  the  neck  of  the  womb 
and  terminating  about  the  same  distance  behind  the 
ui-e  thra.  The  piece  of  membrane  removed  was  about 
an  inch  in  width  at  its  broadest  part.    Three  su 
tures  were  used.    This  second  operation  materially 
checked  the  protrusion,  mid,  although  it  did  not 
prevent  it  altogether,  it  enabled  her  to  undergo 
exertion  which  for  some  years  previously  she  had 
been  incapable  of  making.    A  full  account  of  this 

rolM.'  Tmf)  ^^"^ 

On  the  principle  of  preventing  the  escape  of  the 
prolapsed  bladder  externally,  Mr.  Liglufoot,  of 
Newcastle-on-ryne,  performed  in  1841  the  on^r  i- 
tion  suggested  by  Fricke,  of  Hamburgh,  fofthe 
cure  of  prolapsus  uteri.  I„  this  opem  ion,  t  o 
edges  of  the  labia  are  pared  from  the  fourclie  te  o 
about  two  fingers'  breadth  from  the  anterior  om- 
niissurcand  the  raw  surfaces  brought  together  and 
kept  in  contact  by  quill  sutures.  When  union  has 
taken  place,  a  prolongation  forwards  of  the  peri- 
"ejim,  mid  a  corresponding  diminution  of  the  va-n- 
na  outlet,  are  the  result.  In  Mr.  Liglitfool's  ca^c, 
three  weeks  after  the  operation,  there  was  not  tlie 
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sliglitest  prolapse,  and  when  she  was  desired  to 
strain  violently,  the  ragse  of  the  vagina  were  seen, 
but  did  not  protrude."  {Lancet,  yo\.  i.  1841 — 42, 
p.  322;  and  South,  loc.  cit.)  Both  Mr.  South's  and 
Mr.  Lightfoot's  patients  were  young  unmarried 
women,  who  had  not  had  children. 

A  very  similar  proceeding  has  been  practised, 
on  several  occasions,  in  St.  Mary's  Hospital,  by 
Mr.  Baker  Brown,  in  the  year  1853,  and  subse- 
quently. Mr.  Brown,  however,  recognising  the 
prolapse  of  the  bladder  to  be  due  to  the  relaxation 
of  the  anterior  wall  of  the  vagina,  not  only  produces 
the  artificial  prolongation  forwards  of  the  perineum, 
but  endeavours,  in  addition,  to  contract  the  lower 
part  of  the  vagina,  by  dissecting  oif  longitudinally, 
just  within  the  lips  of  the  vagina,  a  piece  of  mucous 
membrane,  about  an  inch  and  a  quarter  long,  and 
three  quarters  of  an  inch  broad.  The  upper  edge 
of  the  part  removed  should  be  on  a  level  with  the 
meatus  urinarius.  The  edges  of  the  wound  thus 
made,  he  brings  together  by  three  interrupted  su- 
tures. (See  Broivn,  On  Bis.  of  Women,  p.  74, 
Lond.  18S4.)  Judging,  however,  from  the  plate 
accompanying  Mr.  Brown's  description,  and  from 
liis  operations,  as  witnessed  by  the  writer  of  this 
article,  he  is  scarcely  correct  in  speaking  of  the 
piece  of  membrane  as  "  iviihin  the  lips  of  the  va- 
gina," since  it  really  belongs  to  the  inner  surface 
of  the  labia  and  nyniphae,  which  are  not  in  any 
way  distended  by,  nor  do  they  form  any  part  of 
the  covering  for,  the  protruded  bladder.  It  is 
difficult  to  understand  how  the  removal  of  a  portion 
of  membrane  in  this  situation,  and  the  union  of  the 
cut  edges  in  the  veHical  direction,  at  right  angles 
to  the  axis  of  the  vaginal  canal,  can  have  the  effect 
claimed  for  it,  of  "  contracting  the  vagina  laterally, 
so  as  to  prevent  the  tumor  from  falling  down 
from  above."  All  the  cases  related  in  Mr.  Brown's 
work  are  stated  to  have  been  attended  with  per- 
fect success.  He  has,  however,  since  mentioned, 
that  one  case  of  prolapsus  of  the  bladder  on  which 
he  operated  has  returned  again  after  a  second  con- 
finement. (See  Med.  Times  and  Gaz.  March  13, 
1858,  p.  277.)  For  further  details  respecting  the 
operations  performed  for  the  relief  of  vaginal  pro- 
trusions by  Messrs.  Marshall  Hall,  Dieftenbach, 
Jobert,  Fricke,  Geddings,  Brown,  and  others,  and 
for  the  after  treatment  and  management  of  such 
cases,  the  reader  is  referred  to  the  articles  Uterus, 
Prolapsus  of,  and  Perineum,  Rupture  of.] 

[Bladder,  Extroversion  of.] 
[Numerous  examples  of  this  deviation  from  the 
natural  conformation  are  recorded.  The  malforma- 
tion consists  of  a  congenital  absence  of  the  an- 
terior wall  of  the  abdomen  at  its  lower  part,  and  a 
similar  absence  of  the  anterior  wall  of  tlie  bladder. 
The  ossa  pubis,  in  the  great  majority  of  instances, 
are  not  joined  in  the  usual  manner  at  the  symphjsis, 
but  are  separated  by  an  interval,  varying  in  breadth 
in  different  cases,  and  only  united  by  a  ligament 
passing  across  this  space.  In  consequence  of  this 
separation  of  the  bones,  the  recti  muscles  diverge 
from  each  other  below,  and  in  the  interval  be- 
tween them  the  mucous  surface  of  the  posterior 
wall  of  the  bladder  is  exposed  to  view,  on  a  level 
with  the  abdominal  paric  tes,  or  sometimes  forming 
a  convexity  forwards,  in  consequence  of  the  intes- 
tines descending  behind  it  into  the  pelvis  and 
causing  it  to  project.  Tliis  surface  is  covered  with 
mucous  secretion;  it  is  of  a  bright  red  colour,  and 


bleeds  readily  if  touched.  Upon  it  will  be  ol- 
served  the  orifices  of  the  ureters,  usually  placed 
upon  two  prominent  papilla;,  and  about  an  inch 
apart.  Through  these  orifices  the  urine  exudes, 
in  most  instances  by  drops,  slowly  and  continuously; 
though  occasionally  it  has  been  observed  to  be 
discharged  at  intervals  and  in  jets,  the  ureters 
having  been  dilated  into  receptacles  capable  of 
containing  a  certain  quantity  of  fluid,  and  some 
degree  of  power  to  retain  it  having  been  present. 
The  umbilical  cicatrix  is  usually  wanting  ;  the 
point  of  entrance  of  the  umbilical  vessels  in  these 
cases  being  no  doubt  involved  in  the  malfonnation. 
The  pelvis  is  much  weakened  by  the  absence  of 
union  at  the  symphysis  ;  the  acetabula  are  widely 
separated  ;  and  an  imperfect  and  waddling  mode 
of  progression  is  the  result. 

Extroversion  of  the  bladder  occurs  in  both 
sexes  ;  but  is  much  more  common  in  the  male  than 
in  the  female.  Mr.  Earle  could  meet  with  but 
seven  or  eight  recorded  cases  in  the  female,  while 
he  found  at  least  sixty  related  of  its  occurrence  in 
the  male.  And  of  nine  cases  which  came  under 
the  observation  of  Mr.  McVVhirmie,  only  two  were 
females. 

The  organs  of  generation  have  usually  partici- 
pated more  or  less  in  the  deformitj^  The  penis 
has  sometimes  been  altogether  wanting.  More 
frequently  it  forms  a  short  tuberculous  projection. 
It  is  deeply  grooved  upon  its  upper  surface,  in 
consequence  of  the  corpora  cavernosa  not  being 
united  in  the  median  line;  the  floor  of  this  grove  is 
formed  by  the  urethra,  the  upper  wall  of  which  is 
wanting,  thus  constituting  the  condition  known  as 
epispadias.  Upon  the  floor  of  the  urethra  the 
fossa  navicularis,  the  lacunfe,  and  posteriorly  the 
verumontanum  have  been  observed.  In  one  case 
M.  Ne'laton,  and  in  another  Mr.  T.  Wakley,  were 
able  to  distinguish  on  each  side  of  the  verumon- 
tanum the  orifices  of  the  ejaculatory  ducts.  The 
prostate  is  imperfectly  developed,  sometimes  absent 
altogether,  generall}-  deficient  in  that  part  of  it 
which  should  be  situated  above  the  urethra.  The 
testes  have  usually  been  health)^  but  of  small  size, 
and  situated  in  a  short  and  contracted  scrotum. 

Females  aflSicled  with  this  malformation  have  at 
the  same  time  more  or  less  deformity  of  the  gene- 
rative organs  :  the  clitoris  is  often  divided,  and 
the  labia,  instead  of  being  united  at  the  superior 
commissure,  are  widely  separated,  and  continuous 
with  the  integument  at  the  side  of  the  protruding 
bladder.  The  deformity,  however,  has  not  always 
been  to  an  extent  sufficient  to  interfere  with  the 
procreative  function.  Two  cases  of  pregnancy  in 
females  in  this  condition,  followed  by  successful 
parturition,  have  been  recorded.  (See  Bnt/cr, 
Traite  des  Mai.  Chir.  t.  ix.  p.  5  ;  and  Phil.  Trans. 
vol.  xxxii.  Letter  from  Oliver  to  Dr.  Mead,  quoted 
by  Mr.  McWhinnie,  jIM.  Gaz.  1853,  p.  3(jb'.) 

Persons  affocted  with  extroversion  of  the 
bladder  suffer  greatly  from  friction  of  the  tumor  by 
the  clothing,  and  from  the  continual  dribbling 
away  of  the  urine,  which  not  only  excoriates  the 
parts  over  which  it  flows,  but  by  keeping  the 
clothes  constantly  wet,  causes  a  highly  oflensive 
urinous  odour.  To  alleviate  these  annoyances, 
therefore,  some  mechanical  contrivance  becomes 
necessary;  and  an  apparatus,  devised  originally  by 
Mr.  Earle,  but  since  modified  in  certam  mnior 
particulars,  has  been  found  to  cflect  the  objects 
desired  very  completely.     It  consists  of  a  metallic 
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bowl,  which  covers  and  protects  the  tumor  and 
oxtenial  organs,  and  is  supported  and  maintained 
ill  its  situation  by  bandages  around  the  loins.  The 
urine  here  collected  flows  through  a  funnel  at  its 
nver  part,  either  into  an  India   rubber  bottle 
iaced  between  the  widely  separated  thighs,  or 
iown  a  vulcanised  India  rubber  tube  into  a 
iiietallic  reservoir  adjusted  to  the  inner  side  of  the 
calf  of  the  leg,  and  which  can  be  evacuated  at 
leisure  by  means  of  a  stop-cock.    For  the  female, 
the  bowl  will  accomplish  its  object  more  com- 
pletely, by  being  so  constnicted  that  it  may 
enclose  the  posterior  commissure  of  the  labia.  See 
Mr.  McWhinnie,  in  Lond.  Med.  Gaz.  March,  1850, 
p.  367,  where  a  representation  of  this  apparatus  is 
given,  and  where  an  interesting  account  of  the  dis- 
section of  one  of  these  cases  will  also  be  met  with. 

Certain  attempts  have  been  made  to  relieve 
these  cases  by  operative  procedure  ;  but,  excepting 
in  one  instance,  the  results  have  not  been  of  a  nature 
to  encourage  future  attempts.  M.  Gerdy  thought 
of  paring  the  edges  of  the  skin  on  each  side  of 
the  protrusion,  and  of  bringing  them  together,  so 
as  to  close  in  the  bladder  anteriorly ;  or  if  they 
would  not  readily  meet  together,  to  loosen  the 
skin  by  dissecting  it  from  the  subjacent  parts. 
Finding,  however,  that  his  preliminary  efforts 
to  compress  the  bladder  backwards  towards  the 
abdomen  were  too  painful  to  be  borne,  he  was  com- 
pelled to  abandon  the  idea.  He  then  thought  of 
forming  an  artificial  reservoir  for  the  urine,  by 
means  of  a  metallic  plate  fitted  to  the  anterior 
surface  of  the  abdomen,  but  the  papillte  at  the 
entrance  of  the  ureters  interfering  with  the  comple- 
tion of  his  project,  he  excised  one  of  these,  and  the 
consequence  was  that  the  patient  was  attacked 
with  inflammation  extending  along  the  ureter  to 
the  kidney,  which  caused  his  death.  (See  A. 
Jamain,  De  VExstrophie  de  la  Vessie,  These  Inait- 
<jurale,  Paris,  1845,  ani  Nelaton,  El.  de  Pathol. 
Chir.  t.  V.  p.  150.) 

In  another  case,  M.  J.  Roux  endeavoured  to 
cover  in  the  bladder  by  means  of  a  flap  of  skin  cut 
from  the  scrotum,  which  was  considerably  enlarged 
by  the  presence  of  two  hydroceles,  but  the  greater 
part  of  the  flap  sloughed,  and  no  satisfactory 
result  was  obtained.  (Sec  Union  Med.  1853,  p. 
449,  and  Ntlaion,  loc.  cit.) 

In  another,  M.  Ad.  Richard  cut  from  the 
abdominal  wall  a  flap  large  enough  to  cover  the 
exposed  surface  of  the  bladder,  but  the  patient  died 
oiglit  days  afterwards  from  peritonitis.  (See 
Oaz.  Ilehdom.  t.  1.  and  Nclaton,  loc.  cit.) 

A  somewhat  analogous  proceeding  had  been 
previously  suggested  by  Mr.  T.  Wakley,  in  a  case 
which  came  under  his  notice,  but  was  not,  the 
writer  believes,  ever  carried  into  cftect.  The  plan 
of  operation  proposed  by  Mr.  Wakley  seems  much 
better  adapted  to  accomplish  its  object  than  that  of 
M.  Roux  or  M.  Ricliard.  (See  Lancet,  March 
15, 1851,  p.  290.) 

In  1851,  Mr.  Lloyd,  in  St.  Bartholomew's 
ITospita),  endeavoured  to  conduct  the  urine  into 
the  rectum,  by  establishing  a  recto-vesical  iistula  ; 
intending  afterwards,  when  the  passage  of  urine 
through  the  rectum  was  complete,  to  attempt  to 
close  the  opening  in  front  of  tiie  abdomen  by 
paring  the  edges  and  uniting  them  by  suture.  A 
long  trocar,  aimed  witii  some  threads,  was  passed 
Hirougli  tlic  posterior  wall  of  the  bladder  from  the 
rectum.    The  seton  liaving  been  detached,  the 
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instrument  was  withdrawn,  and  the  two  ends  of 
the  seton,  one  projecting  from  the  rectum,  and  the 
other  from  the  vesical  cavity  in  the  abdomen,  were 
tied  in  a  knot.  The  patient  died  five  days  after- 
wards from  peritonitis.  At  the  post  mortem 
examination,  the  trocar  was  found  to  have  passed 
through  the  recto-vesical  fold  of  peritoneum,  which 
descended  to  the  neck  of  the  bladder,  so  as  to  be 
in  contact  with  the  imperfectly  developed  prostate 
gland.  (See  Holmes  Coote,  in  Medical  Times,  Oct, 
11,  1851,  p.  381,  and  Oct.  18,  p.  408.) 

The  only  operation  attended  with  any  success 
was  one  performed  by  Mr.  Simon,  in  St.  Thomas's 
Hospital.  In  this  instance  Mr.  Simon  succeeded  in 
establishing  fistulous  communications  between  the 
ureters  and  the  rectum,  by  passing  cantite  armed 
with  threads  from  the  ureter  seen  in  the  posterior 
wall  of  the  bladder  into  the  rectum.  The  patient,  a 
boy,  had  some  unfavourable  symptoms,  but  ultimately 
recovered.    {Med.  Times,  Oct.  18,  1857,  p.  408.) 

The  writer  is  informed  by  Mr.  Simon  that  this 
pa,tient  died  about  a  year  after  the  communication 
with  the  rectum  had  been  established.  The  im- 
mediate cause  of  death  was  the  formation  of  calculi 
(probably  occasioned  by  the  mucous  irritation,  for 
they  were  phosphatic)  along  the  ureters,  and  up  to 
the  pelves  of  the  kidneys.  Mr.  Simon  states  that 
the  result  would  not  deter  him  from  repeating  the 
operation  in  a  suitable  case,  if  he  could  see  his  way 
more  clearly  to  the  subsequent  obliteration  of  the 
vesical  ends  of  the  ureters,  for  it  was  in  this  ul- 
terior step  that  he  failed.] 

Refer  -The  publications  which  contain  the  most 
ample  information  on  the  subject  are  a  Gottinc^en  in- 
augural dissertation  entitled,  DeVesica;  Unnardpi^. 
lopsu  Natwo,  by  Dr.  Roose,  late  professor  in  Bruns- 
wick and  a  paper  entitled,  An  Attempt  to,oards  a  Z. 
tematic  account  of  ike  appearances  coinecZwHh  that 

to  cieis,  instead  of  terminathw  in  a  verfect  TUnrlHpi- 
open  externally  on  the  surface\ftliAidommbu  A' 
Duncan  Jun.  in  Edin.  Med.  and  SuTq  Joxmial' 
vol.  1.  In  this  last  may  be  seen  references  to  the 
most  noted  cases  on  record,  both  male  and  female 

voii  J.  1<.  Meclcel,  b.  i.  p.  650.  8vo    Lein  ]oi9? 
[Breschet,  art.  Extroversion,  Diet.  des  Scienws  IVl/d^ 
^^.^'y--?"."^'-'  Mai.  Chir.  t.  ix.-m  Ge!r  St 
Hilaire,  Hist,  des  Anomalies  d'Or^anizatioi^chez 
I'Homme  et  les  Animaux,  3  vols.    Paris  l825  --.rr 
Vrolik,  SurquelquesSujets  Intdress.  d'Anat.  et  PhvV 
Amsterdam,  1832,  and  Cyclop,  of  Anat.  and  Plivs" 
part  xxxyiii.   Feb.  1850.  -  Clinical  Lecture  by  1/,. 
Earle,  Med.  Gaz.  vol.  x.  1832.  p.  8.-71/  J„,„  ,;„" 
De  L'Exstrophie  de  la  Vessie.   Th^se  Inaue  No 
Paris,  1845.-il/c  IV/dnnie,  Account  of  the' Hlstorv 
and  Dissection  of  a  case  of  Malformation  of  the  Trw 
nary  Bladder.    Lond.  Med.  Gaz.  1850.  p  sfio  _  av" 
laton,  El6m.  de  Pathol.  Chir.  t.  v.  p.  141.  Paris,  1858.] 

Bla  DOER.  WoRM.S  DISCHARGED  PROM 

Instances  have  occurred  in  which  worms'  are 
stated  to  have  been  discharged  from  the  blnddor 
Many  are  referred  to  in  VoigtePs  Handbuch  del- 

Pathloc/ischeH  Anatomic,  b.  lii.  p  337  340  . 

interesting  example  is  recorded  by  Mr.  Lam-cnce! 
(See  Med.  Ctar.  Trans,  v.  ii.  p.  302  &c  )  fTh.. 
patient  referred  to  by  Mr.  Lawrence  contimiod  to 
discharge  worms  from  her  bladder  at  iiitorvils  for 
many  years  -  from  1 800-  to  1 037.    A  description 
of  thc^se  worms,  named  spiroptera  hominis  by  Rn 
dolphi,  IS  given  by  Professor  Owen,  in  tlio  Cyclo- 
pcedta  oj  Analomy  and  Phi/sidoii;/,  part  x,  p  ITi 
art.  Enlozoa.  Another  case  is  recorded  by  Mi".  Cur- 
ling, in  which  numerous  small  round  worms  (d'actv 
hus  aculcatus)  were  discharged  from  the  bladder  of 
a  female  child.  {Med.  Cliiv.  7Wois.  vol.x.xii.  p  27.J ) 
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Some  of  the  casea  recorded  have  probably  been 
examples  of  the  large  round  worm,  strongylus 
gigas,  which  occasionally  infests  the  kidney,  and 
which  may  have  descended  along  the  ureters  to  the 
bladdei'.  Kuclienmeister,  however,  believes  that 
some  of  the  older  histories  of  cases  may  refer  to 
membranous  and  polypous  blood  concretions,  whicli 
from  their  round  form  were  regarded  as  strongyli, 
and  which  had  probably  obtained  their  form  from 
the  ureters,  and  when  they  were  smaller,  from  the 
tubuli  uriniferi.  From  the  rarity  of  the  strongylus, 
he  also  sugests,  that  some  of  the  larger  ones  may 
have  been  examples  of  the  ascaris  lumbricoides,  or 
round  worm  ;  and  the  smaller  ones,  of  the  ascaris 
verraicularis,  or  thread  worm,  which  inhabit  the  in- 
testine, and  which  may  have  passed  outwards  into 
the  bladder,  in  consequence  of  recto-vesical,  or  vesi- 
co- vaginal  fistula.  (See  Kttchemnoister,  Manual  of 
ParasUes,  Sydenham  Society's  Translation,  by  Dr. 
Lankestcr,  vol.  i.  p.  376.)  The  spiroptera,  de- 
scribed by  Professor  Owen,  are  regarded  by  Brem- 
ser  as  examples  of  young  strongylus  gigas  ;  and 
the  dactylius  aculeatus,  described  in  Mr.  Curling's 
case,  are  considered  byKuchenmeisteras  "undoubt- 
edl}'-  only  an  animal  of  the  family  of  the  lumbri- 
cini,  which  had  got  accidentally  into  the  urine." 
(Loc.  cit.  vol.  ii.  p.  100.)] 

Hi/datids. — Hydatids  are  sometimes  passed  by 
the  urethra,  but  the  case  is  exceedingly  rai'e. 

The  following  curious  account  of  the^josi!  mortem 
appearances  in  an  instance  of  this  kind  is  given  hj' 
Dr.  Tyson,  in  the  Pliilosophical  Transactions  for 
1687  :  —  "Therein,  upon  operation,"  says  Dr. 
Tj'son,  "  we  discovered  a  very  strange  sort  of 
cystes,  or  bags,  of  the  exact  figure  of  eggs,  of 
several  dimensions,  some  larger  than  goose  eggs, 
others  as  big  as  hen  eggs,  to  the  number  of  twelve 
in  all,  and  about  eight  of  them  whole,  and  replete 
with  limpid  serum  ;  all  of  them  loose  and  free, 
without  the  least  adhesion,  either  to  one  another 
or  the  coat  of  the  bladder.  Nor  could  we  imagine 
that  this  miserable  patient  could  possibly  make  any 
water,  but  what  liappened  upon  the  breach  of  some 
of  these  watery  tumors,  when  the  bladder  was 
crowded  beyond  its  dimensions.  The  ureters  were 
of  the  largeness  of  the  small  guts  in  children,  so 
that  they  could  easily  admit  two  fingers  into  their 
cavity.  One  of  the  vesiculfe  being  opened,  had  a 
large  cluster  of  small  ova,  as  big  as  grapes,  all  re- 
plete with  liquor.  All  the  rest  contained  nothing 
but  serum," 

In  an  example  under  Dr.  Duncan,  the  hydatids 
discharged  from  the  urethra  were  formed  in  the 
kidney.  The  symptoms  were  frequent  desire  to 
make  water,  and  sometimes  difficulty  in  making 
the  evacuation,  and  pain  about  the  hip,  peri- 
neum and  glans  penis.  The  pain  in  the  perineum 
was  generally  felt  six  or  seven  hours  before  each 
hydatid  was  expelled.  The  expulsion  of  the  hy- 
datids was  promoted  by  exhibiting  twelve  minims 
of  diluted  muriatic  acid  thrice  a  day.  The  hyda- 
tids voided  were  of  a  globular  shape,  and  of  tlio 
genus  acephalo-cyst,  and  varied  in  size  from  that 
of  a  pea  to  that  of  a  pigeon's  egg.  Probably  they 
had  enlarged  after  their  descent  into  the  bladder. 
(Sec  Liverpool  Med.  Juurn.  for  .Tuly,  1034.) 

[The  hydatids  discharged  by  the  urethra  have 
probably  been  originally  derived  from  the  kidney, 
in  which  org,-vn  these  parasites  occasionally  have 
their  habituation.  They  have  probably  been  ex- 
amples of  the  ordinary  liydatid  of  the  human  sub- 


ject, EchinoccuB  hominis  or  E.  altricipariens  of 
Kuchenmeister.  According  to  Kuclienmeister,  the 
structures  called  ncephalocysts  are  nothing  more 
than  sterile  hydatids,  the  groivth  of  which  has  pro- 
ceeded, but  which  have  been  disturbed  in  their 
development,  and  remain  barren. 

Dr.  Sieveking  has  recorded  a  case  in  which  hy- 
datids were  discharged  from  the  urethra,  by  a  male 
out-patient,  ret.  21,  under  his  care  at  St.  Mary's 
Hospital.  (See  Lancet,  vol.  ii.  1853,  p.  238.) 
Another  instance  came  under  the  notice  of  Mr. 
Simon.  (See  Lancet,  vol.  ii.  1853,  p.  291.)  In 
both  these  cases,  the  hydatids  had  probably  de- 
scended from  the  kidney,  for  in  both  their  eva- 
cuation was  preceded  by  an  attack  of  pain  in  the 
loins  and  hypochondriac  regions.  Both  perfectly 
recovered.]  James  R.  Lane. 

BLEEDING.  By  this  operation  is  understood 
the  taking  away  of  blood  for  the  relief  of  diseases. 
Bleeding  is  called  general,  when  practised  with  a 
view  of  lessening  the  whole  mass  of  circulating 
blood  ;  topical,  when  performed  in  the  vicinity  of 
the  disease,  for  the  express  purpose  of  lessening  the 
quantity  of  blood  in  a  particular  part. 

General  Blood-letting  is  performed  with  a  lancet, 
and  is  subdivided  into  two  kinds;  viz.  the  opening 
of  a  vein,  termed  phlebotomy,  or  venesection;  and 
the  opening  of  an  artery,  usually  the  temporal,  or 
one  of  its  branches,  termed  arteriotomy. 

Topical  Blood-letting  is  performed,  either  by 
means  of  a  cupping-glass  and  scarificator,  or  leeches, 
or  by  dividing  the  visibly  distended  vessels  with  a 
lancet,  as  is  frequently  done  in  cases  of  ophthalmia. 
(See  Arteriotomy;  Cupping,  Leeches,  Scari- 
fication, and  Venesection.) 

BLEEDING.  (See  Arteries,  Hemorrhage, 
Ligature,  Wounds.) 

BLENORRHAGIA,  or  Blinorrhwa  (from 
&Kkwa,  mucus,  and  pEw,  to  flow).  A  discharge  of 
mucus.  Swediaur,  who  maintained  that  gonorrhrea 
is  attended  with  a  mucus,  and  not  a  purulent,  dis- 
charge, preferred  the  name  of  blenorrhagia  for  the 
disease. 

[Several  modem  authorities  have  also  adopted  the 
term  blenorrhagia  in  preference  to  gonorrlioj.a, 
which  latter  word  signifies  etymologicaliy  a  dis- 
charge of  semen,  and  is  therefore  incorrect.  Tlie 
word  blenorrhagia,  however,  is  not  unobjectionable, 
since  we  now  know  that  mucous  membranes,  when 
inflamed,  can  throw  out  a  truly  purulent  secretion, 
and  tliis  is  the  real  character  of  the  discharge  in 
gonorrhoja.]    (See  Gonorrhosa.) 

BLEPHAROPTOSIS  (from  /3A6<J)aj>ov,  the  eye- 
lid, and  wrSff-if .  a  falling  down.)  Called  also  ptosis. 
An  inability  to  raise  the  upper  eyelid.  (Sec  Ptosis.) 

BLINDNESS.  An  effect  of  many  diseases  of 
the  eye.  (See  Amaurosis;  Cataract;  Cornka, 
Opacities  of;  Glaucoma;  Hvdropiithai.mia;' 
Leucoma  ;  Ophthalmy  ;  Ptergium;  Pupil, 
Closure  op;  Staphyloma,  &c.) 

BLISTERS.  Applications,  which,  when  put 
on  the  skin,  raise  the  cuticle  in  the  form  of  a  vesi- 
cle, filled  with  a  serous  fluid.  Various  substances 
produce  this  effect;  but  the  powder  of  cautharides 
is  what  is  commonly  employed.  The  blister-plaster 
is  tluis  composed  :— ^jt.  Cantharidis  inpnlv.  suhtitis- 
simnm  trit<c  Ibj.  Cera,  scvi,  aa.  ^viiss.  liesintr  .^uj. 
Adipis  5vj.  To  the  wax,  suet,  and  lard  melted 
together,  .add  the  resin  previously  nicKcd.  lake 
them  from  the  fire,  and  when  they  liave  become 
nearly  cold,  si)rinklc  in  the  c.antiiandcs,  and  mix. 


When  the  blister  is  raised,  and  it  is  not  wished 
to  maintain  a  discharge  from  the  blistered  part,  it 
is  sufficient  to  make  a  puncture  in  the  cuticle  to 
let  out  the  fluid;  but,  when  the  case  requires  a  se- 
cretion of  pus  to  he  kept  up,  the  surgeon  must  re- 
move the  whole  of  the  detached  cuticle  with  a 
pair  of  scissors,  and  dress  the  excoriated  surface  in 
a  particular  manner.  I'ractitioners  nsed  formerly 
to  mix  powder  of  cantlmrides  with  an  ointment, 
and  dress  the  part  with  this  composition.  But 
such  a  dressing  not  unfrequently  occasioned  very 
painful  affections  of  the  bladder,  a  scalding  sensa- 
tion ill  making  water,  and  most  afflicting  strangu- 
ries. An  inflammation  of  the  bladder,  ending  fa- 
tally, Las  been  thus  excited. 

These  objections  to  the  employment  of  salves 
containing  cantharides,  for  dressing  blistered  sur- 
faces, led  to  the  use  of  mezereon,  euphorbinm,  and 
other  irritating  substances,  which,  when  incorpo- 
rated with  ointment,  form  very  proper  compositions 
for  keeping  blisters  open,  without  the  inconveni- 
ence of  irritating  the  bladder. 

The  favourite  application,  however,  for  keeping 
open  blisters,  is  the  powder  of  savine,  which  was 
brought  into  notice  by  Mr.  Crowther,  in  the  first 
edition  of  his  book  on  the  White  Swellinir.  He 
was  led  to  the  trial  of  different  escharotic  appli- 
cations, in  the  form  of  ointment,  in  consequence  of 
the  minute  attention  which  caustic  issues  demand; 
and,  among  other  things,  he  was  induced  to  try 
powdered  savine,  from  observing  its  effects  in  the 
removal  of  warts.    Some  of  the  powder  was  first 
mixed  with  white  cerate,  and  applied  as  a  dressing 
to  the  part  that  had  been  blistered;  but  the  oint- 
ment  ran  oft",  leaving  the  powder  dry  upon  the 
sore,  and  uo  effect  was  produced.     Mr.  Crowther 
next  inspissated  a  decoction  of  savine,  and  mixed 
the  extract  with  the  ointment,  which  succeeded 
better,  for  it  produced  a  great  and  permanent  dis 
charge.    The  following  is  the  formula  for  nnguen- 
tiim  sabina;  in  the  Ph.   Lend.  1!J51  :  —  p,  Sahinm 
recenlis  contusce  lbs.     CefcB  Albie  ^iij.    Adijm  Ibj. 
Mix  the  savine  with  the  lard  and  wax  melted  to- 
gether, then  press  out  through  a  linen  cloth. 

On  the  use  of  the  s.ivine  ointment,  immediatelv 
after  the  cuticle  raised  by  the  blister  is  removed 
It  should  be  observed,  says  Mr.  Crowther,  that 
experience  has  proved  the  advantage  of  using  the 
application  lowered  by  a  half,  or  two  thirds,  of  the 
nnguentum  cerse.    An  attention  to  this  direction 
will  produce  less  irritation  and  more  discharge 
than  if  the  savine  ointment  were  used  in  its  full 
strength.  He  found  fomenting  the  part  with  flannel 
wrung  out  of  warm  water  a  more  easy  and  pre- 
ferable way  of  keeping  the  blistered  surface  clean, 
and  fit  for  the  impression  of  the  ointment,  than 
scraping  the  part  as  has  been  directed  by  others. 
An  occasional  dressing  of  the  nnguentuin  resi.ue 
fiavEc  he  found  very  useful  in  rendering  the  sore 
ree  from  an  appearance  of  slough,  or  rather,  dense 
lymph,  which  is  sometimes  so  firm  in  its  texture 
13  to  bo  separated  by  the  probe  with  as  much 
•eadinessas  the  cuticle  is  detached  after  blistcriiirr 
ft.8  the  discharge  diminishes,  the  strength  of  the 
uivme  dressing  should  be  proportionately  increased, 
the  nnguentum  sabina; must  be  used,  in  a  strouffer 
.r  weaker  degree,  in  proportion  to  the  excitement 
.reduced  on  the  patient's  skin.    Some  require  a 
reater  stimulus  than  others  for  the  promotion  of  the 
'scharge,  and  this  can  only  be  man.iged  by  the  sen- 
ations  which  the  irritation  of  thcointmentoccasions 
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Instead  of  keeping  a  blister  open,  it  is  frequently 
a  judicious  plan  to  renew  the  application  of  the 
eniplastrum  cantliaridis,  after  healing  up  the  vesi- 
cation first  produced,  and  to  continue  in  this  man- 
ner a  succession  of  blisters,  at  short  intervals,  as 
long  as  the  circumstances  of  the  case  may  demand. 
Where  the  skin  is  peculiariy  irritable,  and,  par- 
ticularly in  young  children,  where  the  emplastriim 
cantharidis  sometimes  acts  so  violently  as  to  pro- 
duce sloughing,  or  in  any  cases  where  the  plaster 
produces  strangury  and  irritation  of  the  urinary 
organs,  I  am  informed  that  the  inconvenience 
may  be  avoided,  and  the  cuticle  raised  very  well, 
if  a  piece  of  silk  paper  be  interposed  between 
the  plaster  and  the  integuments.     Dr.  A.  T. 
Thomson  recommends  for  the  same  purpose  a 
piece  of  thin  gauze,  wet  with  vinegar,  and  applied 
smoothly  and  closely  over  the  plaster.  (Dispensa- 
tor^r,  p,  717,  cd.  2.) 

In  applying  blisters  to  infants,"  says  Dr.  Cura- 
ming,  "  we  must  take  particular  cnre  not  to  allow 
them  to  remain  on  for  more  than  three  or  four  hours. 
When  a  blister  is  applied  for  a  longer  period,  ex- 
cessive general  irritation  is  apt  to  be  induced  ;  and 
such  IS  tlie  delicacy  of  the  infant's  skin,  that  the 
blistered  parts  not  unfrequently  become  gangrenous. 
Under  such  circumstances,  the  death  of  the  child 
has  been  sometimes  the  consequence.    Though  ve- 
sications may  not  have  formed  at  the  time  when  the 
blister  IS  removed,  they  generally  take  place  after 
the  application  of  the  dressing.    In  some  habits  the 
blistered  surface  takes  on  an  unhealthy  action,  and 
inns  into  eating  and  irritable  ulcers,  which  are  long 
in  healing.    In  such  cases,  I  have  found  an  emol- 
lient poultice,  when  the  inflammation  is  consider- 
able, and  afterwards  the  black  and  yellow  washes 
the  most  useful  applicatioiis.     In  infants  of  an 
UTitable  habit,  it  will  sometimes  be  advisable  to 
dilute  the  blistering  plaster  with  an  equal  quantity 
of  the  emplastrum  cera;.'--     (Dr.  Cumming,  in 
Tm„s.  of  Assoc.  of  Coll.  of  Physicians,  Ireland, 
■"ol.  v.  p.  55.)  ./         )  , 

The  nitrate  of  silver  has  been  used  for  making 
blisters,  as  particulariy  recommended  by  Mr.  Hig- 
ginbottom.  It  causes  less  irritation,  and  its  effects 
are  more  prompt  than  those  of  cantharides.  It 
may  also  be  used  in  persons  in  whom  cantharides 
produce  strangury.  It  excites  a  copious  discharge 
without  heat  or  pain  after  the  first  few  hours,  and 
the  vesicated  part  heals  about  the  fifth  day,  no 
ulceration  having  been  occasioned.  (See  Hinnin. 
bniiom.  Oh  Nitrate  of  Silver,  p.  ICl.) 

[The  acetum  cantharidis  is  sometimes  employed 
for  producing  rapid  vesication.    It  may  be  con 
yeniently  applied  with  a  sponge,  producing  a  blister 
in  live  or  ten  minutes. 

Where  a  slighter  and  more  prolonged  counter- 
irn  ation  is  desired,  Brown's  cantliaridine  tissue  or 

''S^T' '''''''' ""'^  ^'^"'^ 

I  HLOOD  ACIDITY  OF..l_[An  alkaline  con- 
.tion  of  the  liquor  sanguinis  being  ossential  to  the 
(hnd.ty  and  to  the  circulation  of  the  blood,  the  nio  t 
mnple  provisions  have  been  made  to  preserve  li  s 
condition.  ^  Acids  absorbed  or  developed  in  e 
blood  arc  cither  deslroyodby  oxidation,  asgenerallv 
iiappeiis  witli  the  vegetable  acids,  or  eliminated  in 
a  simple  or  neutralised  state  by  the  secreting  organs 
ihcse  operations  of  th^  vis  vmlicalvi,^  vatur^  hi 
the  healthy  state  of  the  blood,  and  in  all  ordinary 
cases,  are  more  rapid  than  those  which  cniitribute 
Y  2 


324 


;  BLOOD,  COAGULATION  OF,  DURING  LIFE. 


to  the  absorption  or  development  of  the  noxious 
material,  so  that,  although  the  natural  alltalinity 
may  be  temporarily  diminished,  the  liquor  sangui- 
nis is  prevented  becoming  neutral  or  decidedly 
acid.  Nevertheless,  this  circumstance  occasionally 
happens.  Dr.  Prout  found  acid  blood  in  a  man 
who  died  in  St.  Bartholomew's  Hospital  with  en- 
larged liver  and  spleen,  the  cavities  of  the  heart 
and  adjacent  vessels  being  enormously  distended 
with  clots,  and  the  blood  coagulated  throughout 
the  body.  The  clots  had  a  loose  texture,  and 
consisted,  almost  equally,  of  a  red  and  a  nearly 
colourless  portion  intermixed  and  adherent  to 
each  other  ;  the  latter  being  of  a  bright,  light, 
lemon-yellow  hue,  and  soft  and  opaque,  somewhat 
resembling  baked  custard  ;  the  former  much  softer 
and  looser,  the  greater  part  of  a  dingy,  chocolate- 
brown  tint,  with  a  broken-down  appearance.  Some 
of  the  large  veins  were  as  if  filled  with  pus  ;  the 
substance  of  the  brain  being  extremely  vascular, 
and  its  vessels  containing  a  fluid  of  the  same  nature. 
This  blood  was  acid,  Dr.  Prout  never  having 
"  even  heard  of  acid  blood  before  ;"  the  acid  re- 
sided chiefly  in  the  custard-looking  substance, which 
possessed  most  of  the  properties  of  albumen,  but 
Dr.  Prout  could  not  make  out  its  nature;  it  was  not 
hydrochloric,  phosphoric,  nor  any  other  fixed  acid. 

Scherer  found  the  blood  acid,  repeatedly,  in 
puerperal  fever.  He  states  that  it  contained  free 
albumen  instead  of  albuminate  of  soda,  so  that  the 
acidity  was  due  to  a  free  acid,  and  lactic  acid  was 
separated  from  the  exudations.  Lehmann  thrice 
observed  an  acid  reaction  ;  in  a  case  of  pyeemia 
affecting  a  man,  and  in  the  blood  of  two  women, 
one  six  the  other  ten  weeks  after  delivery.  {Physiol. 
Chem.  vol.  i.  p.  97.) 

A  tendency  to  acidity  in  the  blood  would  appear 
sometimes  to  be  attributable  to  an  arrest  of  those 
transformations  in  which  amylaceous  matters  are 
converted  through  lactic  acid  into  carbonic  acid 
and  water,  or  to  the  development  of  oxalic  acid,  or 
the  non-elimination  of  lithic  acid.  Acids  ab 
sorbed  or  developed  enter  into  combination  with 
the  normal  constituents  of  the  blood,  as  the  carbo 
nate  or  basic  phosphate  of  soda  ;  they  diminish 
the  alkalinity  of  the  secretions  and  of  the  system 
generally ;  hence,  they  may  produce  morbid  secre 
tions  from  the  kidneys  and  skin,  and  diseases  of 
these  organs.  As  remedies  they  are  useful  wiiere 
there  is  an  excess  of  alkalinity  in  the  blood  and 
secretions,  and  injurious  in  an  opposite  condition, 
and  may  produce  lithic  acid  deposits.  Tiie  deve- 
lopment of  an  acid  in  hajmatosis,  or  a  failure  of  this 
process  in  maintaining  the  necessary  degree  of 
alkalinity,  or  the  absorption  of  an  acid  in  primary 
or  secondary  assimilation,  is  not  only  connected 
essentially  with  the  production  of  rheumatism, 
gout,  gravel,  vesicular  and  pustular  cutaneous 
eruptions  and  other  affections,  but  may  result  in 
the  formation  of  coagula  in  the  heart  or  vessels 
during  life,  and  an  arrest  of  the  circulation  of 
blood,  and  is  very  probably  the  immediate  cause 
of  death  in  some  cases.  Alkalies  and  alkaline  salts 
tend  to  counteract  the  acidity  of  the  secretions  by 
neutralising  the  acids  in  the  blood.    (See  Bi.ood, 

Co.VGULATION  OF,  DUllING  LIFE.  BlOOD,  PaTHO- 
1.0GV  OF.    LiTUIASIS,  OxALiEMlA.) 

Henry  Ancall. 
[  nLOOD,  AN  HYDRO  U'&.—Insinssatcd  Blood. 
— -Choleraic  Blood.} —  [A  large  quantity  of  water, 
with  albumen  and  salts,  being  drained  through  the 


alimentary  canal  in  cholera,  the  blood  left  in  the 
vessels  is  of  high  specific  gravity,  and  often  con- 
tains more  than  double  the  usual  proportion  of  solid 
constituents  ;  in  which  state  it  is  dark,  thick  and 
viscid,  often  presenting  the  appearance  of  tar  or 
treacle.  This  state  increases  as  the  disease  pro- 
gresses, and  although  the  red  corpuscles  may  remain 
intact,  and  susceptible  of  aeration,  the  production  of 
animal  heat  is  arrested,  the  blood  ceases  to  be  ca- 
pable of  circulation,  its  flow  through  the  capillaries 
fails,  and  it  accumulates  in  the  heart  and  large 
vessels.  On  joosi  ?Korte»i  examination,  at  St.  Mary's 
Hospital,  we  found  this  blood  dark  and  treacly,  but 
becoming  cherry  red  on  dilution,  and  there  were 
extensive  coagula  throughout  the  venous  system. 
Colourless  fibrinous  clots  occurred  in  the  right 
aui'icle  and  ventricle,  and  mixed  clots  in  the  pul- 
monary artery,  the  internal  and  external  iliac  and 
femoral  veins,  all  down  the  lower  extremities  to 
the  smaller  ramifications  of  the  tibial  veins  about 
the  ankles,  and  in  the  brachial  veins  about  the 
elbow  joints.  (See  Blood,  Coagulation  of,  du- 
ring LIFE.)  This  anhydrous  state  must  not  be 
regarded  as  the  essential  morbid  condition,  since 
the  salts  are  drained  off.  The  blood  also  contains 
urea  in  excess,  and  the  proportion  of  fibrin  has 
been  found  to  be  reduced. 

An  excess  of  organic  and  plastic  materials  in  the 
blood,  and  a  deficiency  of  water,  may  result  from 
too  great  repletion,  profuse  watery  discharges, 
as  in  the  colliquative  sweats  of  phthisis,  and  from 
other  causes,  and  often  requires  the  attention  of 
the  surgeon,  more  especially  in  the  treatment  of 
inflammations  and  febrile  attacks  ;  but  it  constitutes 
a  part  only  of  more  complicated  pathological  states 
treated  of  in  various  articles  in  this  Dictionary. 
(See  Blood,  Pathology  of.  Hyperinosis. 
Plethora.)]  Henry  Ancdl. 

[BLOOD,  COAGULATION  OF,  DURING 
LIFE.] — [That  organised  growths  and  fibrinous 
concretions,  formerly  known  as"polj'pi,"  may  form 
in  the  heart  and  blood-vessels  duringlife,  was  pointed 
out  by  Morgagni,  and  confirmed  by  Haller,  Corvi- 
sart,  Laennec,  Andral,  Hope,  Baron,  and  others. 
But  great  difficulty  has  been  met  with  in  deter- 
mining the  natm-e  of  these  substances,  and  in  dis- 
tinguishing between  coagula  formed  in  the  blood  at 
the  period  of,  or  subsequent  to,  death,  and  those 
produced  in  various  diseases  so  as  to  occasion 
symptoms,  or  to  become  the  immediate  cause  of 
death.  Their  bearing  and  importance  in  practical 
surgery  have  not  been  generally  appreciated,  but 
the  recent  observations  of  Dr.  Hughes,  Mr.  Paget, 
Dr.  Kirkes,  Dr.  Richardson,  and  other  writers  of 
our  own  .and  foreign  countries,  have  developed 
some  important  fiicts,  and  very  much  extended  our 
views  on  the  subject  generally. 

There  arc  three  pathological  conditions  to  be 
distinguished : 

1.  Organised  growtlis,  to  whicli  the  term  ;)o/j//«, 
formerly  employed,  was  most  applicable,  occur  in 
the  heart,  in  the  form  of  warts,  vegetations,  or  poly- 
poid masses  ;  sometimes  more  or  less  nearly  filhng 
one  or  more  of  the  cavities.  They  are  firmly  ad- 
herent to  the  valves  or  walls,  are  vascular,  and 
may  exist  for  years.  They  sometimes  appear  to 
have  taken  their  origin  from  a  pathological  cli.-mge 
in  the  lining  membrane,  as  irritation  and  the  con- 
sequent deposit  of  fibrin,  rendermg  it  nigged. 
When  formed  they  may  be  the  cause  of  a  further 
deposit  from  the  blood  by  their  mechanical  action, 


Lilt  it  is  still  a  question,  in  almost  all  cases,  whether 
they  were  not  originally  mere  deposits  of  fibrin, 
which  have  subsequently  become  organised.  They 
are  certainly  not  so  frequent  as  formerly  supposed, 
since  it  has  been  shown,  that  masses  presenting  the 
appearance  of  vascularity  are  often  coloured  only 
with  blood  and  ai-e  devoid  of  vessels.  The  signifi- 
cation of  these  growths,  as  such,  to  the  surgeon,  is 
totally  difierent  from  clots  and  concretions,  since 
the  state  of  the  blood,  or  of  the  membrane,  from 
which  they  proceed,  may  have  been  temporary  or 
quite  local,  although  the  mechanical  effects  of  or- 
ganised and  inorganic  masses  are  similar.  As  orga- 
nised growths  they  are  not  treated  of  in  this  article. 

2.  Coagulation  of  the  blood  may  occur  in  the 
heart  or  blood-vessels  just  as  in  extravasated 
blood.  It  was  held  at  one  time,  that  this  could 
only  take  place  at  or  a  short  time  before  death, 
but  the  converse  is  now  known  to  be  true.  In 
pi:  BrigkCs  Hospital  Reports,  cases  are  recorded 
in  which  coagula  were  distinctly  observed  in  the 
jugular  and  subclavian  veins  ten  or  twelve  days 
before  death.  Clots  were  met  with  which  could 
be  moved  from  one  part  of  the  basilic  vein  to 
another.  In  one  case  recorded  {Edinb.  Med.  and 
Sury.  Journal,  vol.  liii.),  a  solid,  greyish-white, 
perfectly  formed  clot,  one  inch  and  a  half  long, 
was  pressed  through  an  orifice  made  for  bleeding 
six  weeks  before  death,  and  after  death  almost  all 
the  vessels  contained  coagulated  blood  and  fibrin- 
ous clots.  Coagulation  of  the  blood  entire  is  by 
no  means  so  frequent  an  occurrence  as  a  mere  de- 
posit of  fibrin,  but  it  may  happen  in  any  part  of 
the  vascular  system  without  necessarily  resulting 
in  death.  The  condition  of  a  blood  clot  found  in 
the  vessels  after  death,  as  to  density  and  general 
characters,  is  in  many  cases  a  measure  of  the  state 
of  the  blood  in  these  respects  as  it  circulated 
during  life. 

3.  Fibrin  may  be  separated  from  the  blood  as 
it  circulates,  and  may  concrete  into  masses  of 
various  forms  and  dimensions,  or  in  layers,  cylin- 
ders, or  tubes.  It  may  block  up  the  cavities  of 
the  heart  or  blood-vessels,  but  its  aggregation  in 
this  form  must  be  a  progressive  process.  This  is  a 
much  more  frequent  occurrence  than  the  coagula- 
tion of  the  blood  entire. 

In  some  cases  these  circumstances  may  combine 
in  the  production  of  solid  masses  in  the  heart  and 
vessels.  There  may  be  an  organised  growth  ioiva- 
ir\g  a  point  d'appui  for  the  deposit  of  fibrin,  and 
ultimately  coagulation  of  the  blood,  or  a  fibrinous 
deposit  mixed  with  a  blood  clot. 

It  has  been  held  that  the  formation  of  clots  and 
concretions  only  taking  place  a  very  short  period 
before  death,  they  are  the  consequences  of  the 
dying  state.  No  doubt  this  is  often  the  case,  but 
in  many  instances  they  are  clearly  shown  to  be 
the  immediate  cause  of  death,  both  rapid  and  pro- 
tracted, and  sometimes  of  sudden  death,  even 
in  morbid  conditions  which  at  the  time  gave  no 
indications  of  a  fatal  tendency. 

The  appearances  presented  by  coagula,  whether 
produced  before,  at  the  period  of,  or  subsequent  to, 
dcivth,  are  o.ttremely  various.  They  depend  on 
the  condition  of  the  blood,  and  the  states  of  the 
system  which  give  rise  to  them,  and  are  modified 
by  the  period  at  which  the  coagulation  takes 
place  before  death,  and  tiie  part  of  the  vascular 
system  in  which  they  occur.  As  in  blood  drawn 
from  a  vein,  they  may  be  firm  or  loose,  dil- 
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fluent,  grumous,  or  tar-like  ;  they  may  consist 
of  a  bufiy  clot  containing  no  red  corpuscles  ;  in 
colour  they  may  be  red,  white,  or  yellowish,  or 
red  externally,  and  white  internally,  or  the  con- 
verse ;  they  may  form  in  irregular  masses,  in  con- 
centric layers,  or  as  hollow  tubes  ;  and  they  may 
be  loose  or  attached  to  the  lining  membrane,  the 
attachment  varying  greatly  in  extent  and  degree  ; 
and  the  membrane  may  exhibit  an  increased  vas- 
cularity or  may  be  perfectly  smooth  and  polished. 
Cases  of  "  highly  vascular  polypi,"  in  the  auricles 
and  ventricles,  have  been  described,  which  in  their 
origin  are  no  other  than  blood  clots  ;  and,  as  oc- 
curring in  the  large  vessels,  they  are  often  de- 
scribed as  being  extremely  vascular,  covered  with 
membrane,  and  interspersed  with  spicula  of  bone  ; 
or  as  bufFy  clots  "  bloodshot  from  entangled  red 
corpuscles."    The  period  antecedent  to  death  at 
which  coagula  were  formed  is  not  only  indicated 
by  these  appearances,  but  also  by  the  state  of  de- 
composition of  the  clots,  their  tendency  being  to 
degenerate,  and  to  be  subsequently  removed  by 
the  circulating  current.  Clots  are  sometimes  found 
firm  at  the  outside,  soft  within,  and  containing 
serum.    Old  fibrinous  coagula  soften  in  the  centre, 
and  are'  converted  into  a  dirty,  fawn-coloured  or 
reddish-brown  material  ;  the  softening  sometimes 
extending  through  the  whole  mass,  with  the  ex- 
ception of  a  thin  layer  at  the  circumference,  form- 
ing a  kind  of  cyst  ;  or  the  interior  may  be  more 
like  pus,  and  the  whole  may  resemble  an  abscess. 
These  pseudo-cysts  or  pseudo-abscesses  may  burst 
and  discharge  their  contents,  which  must  then  be 
mixed  ^yith  the  circulating  blood.    Or  the  clot, 
being  thin,  may  be  broken  up  gradually,  and  its 
debris  may  mix  with  the  blood  in  larger  or  finer 
particles,  and  may  act  mechanically  on  being  con- 
veyed to  distant  parts,  either  obstructing  vessels 
or  forming  nuclei  for  new  coagula  ;  or  the  products 
of  the  blood  clot  may  poison  the  blood  and  produce 
typhoid  and  other  symptoms. 

When  large  soft  clots  are  found  in  the  heart, 
the  aorta  and  vena  cava  containing  a  fluid  in  which 
there  is  no  fibrin  at  all,  when  they  contain  little 
or  none  of  the  colouring  matter  of  the  blood, 
although  adherent  to  the  walls  of  the  heart,  when 
colourless  fibrin,  more  or  less  similar  to  the  buffy 
coat  of  the  blood,  is  placed  at  that  part  of  the  clot, 
which,  in  the  position  of  the  body  is  at  the  highest 
level,  the  under  part  becoming  gradually  more 
deep-coloured  and  less  firm,  the  blood  was  fluid  at 
death,  and  the  clots  were  formed  at  the  period  of 
death  or  subsequentl3\  The  qualities  which  these 
clots  present  are  nevertheless  a  measure  of  those 
of  the  blood  during  life. 

When  the  congula  adhere  firmly  to  the  heart 
or  vessels  ;  when  the  membrane  to  which  they 
are  attached  is  rough,  vascular,  sprinkled  witli 
bloody  spots,  orotherwise  diseased,  or  they  consist 
of  fibrinous  masses  modelled  to  the  contaiuiiiK 
parts,  or  grooved  by  currents  of  blood,  or  forniiiiK 
perfect  tubes  enclosing  a  column  of  blood  and  re- 
sombiing  nn  additional  coat  to  the  vessel,  or  pre- 
senting concentric  layers  ;  when  a  firm,  white, 
fibrous  layer  is  found  entirely  detached  from  a 
dark  purple  or  mixed  coagulum,  filling  up  a  cavity  • 
and  \yhen  changes,  the  result  of  degeneration  or 
organisation  arc  observed  in  one  clot  and  are  absent 
111  otiicrs,  in  almost  all  these  cases  the  blood  lias 
coagulated  a  considerable  period  before  death. 
Tile  causes  of  the  coagulation  of  the  blood  dur- 
Y  3 


326 


BLOOD,  COAGULATION  OF,  DURING  LIFE. 


ing  life,  and  of  the  deposit  of  fibrin,  nrc  in  some 
instances  sufficiently  manifest,  and  in  others  in- 
volved in  considerable  obscurity.  Retardation  or 
stagnation  of  the  current  will  operate  as  a  cause, 
independent  of  any  morbid  quality,  and  in  any 
condition  of  the  system  or  of  the  vessels,  pro- 
vided the  blood  has  not  lost  its  coagulating  power. 
Thus,  in  divided  vessels,  stagnation  leads  to  obli- 
teration by  the  combined  effect  of  the  coagulation 
of  tlie  blood,  and  tlie  contraction  of  their  parietes. 
In  sacculated  aneurisms  retardation  or  stagnation 
results  in  the  deposit  of  fibrin  in  layers,  the  quantity 
being  greatest,  in  aneurismal  pouches  generally, 
at  the  point  where  the  current  is  most  feeble. 
Protracted  syncope  may  lay  the  foundation  for 
cardiac  concretions  and  clots  in  the  vessels,  even 
in  persons  previously  quite  healthy.  In  suspended 
animation  and  in  various  exhausting  diseases,  and 
at  the  close  of  many  fatal  diseases,  where  the  blood 
has  not  lost  its  fibrin,  and  the  patient  is  a  long  time 

sinking,"  the  languor  of  the  circulation  promotes 
coagulation  in  the  heart  and  large  vessels.  A  clearly 
ascertained  cause  of  a  deposit  of  fibrin,  acting  me- 
chanically, is  the  presence  of  foreign  substances, 
whether  dead  or  living,  as  the  spicula  of  bone- 
earth,  or  the  development  of  some  product,  acci- 
dentally, in  the  heart  or  vessels  ;  as  a  deposit  of 
lymph,  forming  a  projection  from  an  inflamed 
lining  membrane,  or  an  organised  substance.  Such 
substances  become  nuclei  for  the  formation  of  clots 
as  the  "  living  and  actively  moving  "  blood  passes 
over  them  ;  and  it  very  often  happens  that  vessels 
containing  clots  exhibit  signs  of  inflammation  of 
the  parietes.  Inflammation  of  the  blood-vessels 
promotes  the  coagulation  of  the  blood  they  contain. 
Pus,  and  tuberculous  and  cancerous  deposits,  have 
also  been  detected  in  the  vessels  in  connection  with 
clots,  under  circumstances  which  leave  no  doubt 
that  they  have  been  the  causes  of  coagulation. 
Impressions  conveyed  to  the  blood  through  the 
nervous  system  appear  also,  under  circumstances, 
to  have  a  direct  efl^ect  in  producing  coagulation. 
Schroeder  Van  der  Kolk  found,  on  breaking  down 
the  substance  of  the  brain  and  spinal  marrow, 
while  the  blood  was  still  moving  in  the  vessels, 
that  clots  were  present  a  few  minutes  after  the 
experiment';  thus,  whether  the  result  of  retardation 
of  the  blood's  current,  or  of  an  electrical,  or  a  direct 
nervous  influence,  exhibiting  to  the  sui-geon  one  of 
the  effects  of  shock  on  the  system. 

Morbid  conditions  of  the  blood  itself  also  lead 
to  the  same  result  in  many  surgical  diseases.  Of 
these  a  state  of  intense  molecular  activity,  to  which 
some  writers  have  applied  the  term  "inflamma- 
tion," where  there  is  a  great  excess  of  fibrin,  is  one 
of  the  most  frequent,  particularly  if  the  rapidity  of 
the  current  should  not  be  maintained,  in  which 
case  the  process  is  identical  with  coagulation  and 
the  formation  of  a  buft'y  coat  out  of  the  body.  In 
conditions  of  tlie  blood  where  the  fibrin  is  rela- 
tively increased,  owing  to  a  diminution  of  the 
watery  element,  coagulation  is  very  liable  to 
occur,  as  in  the  profuse  perspirations  of  phthisis,  or 
after  colliquative  diarrhoaa,  or  in  cholera  where  the 
blood  is  inspissated.  In  the  latter  disease  clots 
occur  ill  tho  heart,  pulmonary  arteiy,  aorta,  iliac, 
tibial,  axillary,  and  gastric  veins  of  the  same  sub- 
ject, and  the  writer  lias  drawn  a  clot  from  tho 
brachial  vein  before  deatii.  To  these  causes  may 
be  added  the  development  of  acid  and  otlior  animal 
products,  or  the  retention  of  effete  materials,  or 


the  introduction  of  various  foreign  substances  and 
poisons  into  the  blood,  cither  acting,  as  before 
described,  mechanically,  so  as  to  excite  fibrillation, 
or  producing  diseases,  the  results  of  poisoning  of  the 
blood.  All  the  circumstances  of  disease  by  which 
the  circulation  is  materially  retarded,  promote  these 
effects  and  the  morbid  states  of -the  blood  pro- 
duced by  poison.  Fatal  coagulation  may  occur 
during  protractedfsyncope  !md  in  debilitated  states 
of  the  constitution,  even  when  the  proportion  of 
fibrin  is  reduced,  or  its  contractile  power  dimi- 
nished, and  this  would  probably  happen  more  con- 
stantly in  diseases  of  extreme  debility  if  it  were 
not  that  the  blood  is  itself  more  essentially  dis- 
eased, and  loses  the  whole  or  nearly  the  whole  of 
its  coagulating  power  before  death.  (See  Blood, 
Pathology  of.  Spanjsmia.  ToxicoHiEJiiA.) 

Clots  and  concretions  may  occur  in  any  part  of 
the  vascular  system.  From  physical  causes  the 
heart  is  the  most  frequent  site.  One  cavity,  as  the 
right  auricle,  may  be  completely  filled  with  a  con- 
cretion, and  contain  very  little  trace  of  fluid  blood, 
or  a  clot  may  extend  from  the  auricle  to  the  cor- 
responding ventricle,  preventing  the  action  of  the 
tricuspid  valve,  or  into  the  pulmonary  artery 
forming  a  plug  ;  or  it  may  form  in  the  ventricle  or 
the  pulmonary  artery  alone.  Sometimes  the  smaller 
pulmonary  vessels  contain  long  filaments.  The 
deposition  of  fibrin  may  commence  in  the  extreme 
capillaries,  just  as  in  the  case  of  an  artery  tied  by 
a  ligatiu'e,  and  it  may  be  limited  to  these  vessels 
without  any  clot  being  formed  in  the  larger  vessels 
or  in  the  ventricle.  Concretions  occur  iu  the  same 
manner  on  the  left  side  of  the  heart  attached  to 
the  walls  or  valves,  but  not  quite  so  frequently  in 
the  left  auricle.  In  the  arch  of  the  aorta  they  are 
almost  always  hollow  cylinders,  sometimes  extend- 
ing from  the  ventricle  a  considerable  way  down 
the  aorta,  and  into  the  vessels  .arising  from  its 
arch  ;  or  they  may  commence  above  the  aortic 
valves,  and  may  fill  up  nearly  the  whole  of  the 
thoracic  and  abdominal  aorta.  Concretions  thus 
situated,  if  formed  during  life,  are  often  the  imme- 
diate cause  of  death,  but  they  occur  also  in  the 
more  distant  parts  of  the  vascular  system,  as  the 
basilar,  brachial  or  femoral  arteries,  plugging  up 
the  main  trunks,  or  closing  up  vessels  at  their 
origin.  The  whole  of  the  arteries  in  the  inferior 
half  of  the  body  have  been  found  choked  with 
fibrinous  masses.  {Fuller,  Lond.  Med.  Gax.  \8-l7.) 
They  occur  also  in  the  vena  cava,  iliac  veins,  cmul- 
gent  veins,  and  tho  venous  system  generally,  .and 
of  late  pathologists  have  recognised  similar  con- 
cretions in  the  vessels  of  the  vital  organs.  Masses 
of  yellow  fibrinous  substiinco  often  obstruct  those 
of  tho  kidneys,  spleen,  and  brain  :  they  are  re- 
garded- by  many  as  deposits  of  fibrin  from  the 
blood,  giving  rise  to  tho  pathological  condition 
known  as  "  capillary  phlebitis."  Even  petecliise 
and  ecchymosed  nnd  congested  spots  of  small  size 
occurring  in  various  jwrts  of  the  body,  wliicii,  on 
minute  inspection,  arc  found  to  have  a  yellowish 
central  point,  are  regarded  in  tho  same  point  of 
view. 

It  will  thus  be  apparent  that  coagulation  during 
life,  does  not,  in  a  large  proportion  of  cases,  dojiend 
upon  any  structural  lesion  of  the  heart  or  blood- 
vessels, and  there  are  many  cases  on  record 
in  which  it  lias  occurred,  both  in  children  and 
.ndults,  as  a  primary  disease  of  the  blood  without 
any  complication.    (Mcd.-C/iinufl.  lievtew,  vol. 
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XX.  p.  Sol.)    This  disease  may  be  chronic  or 
nciite.    In  iv  very  htrge  majority  of  cnsos,  however, 
the  coaguhition  occurs  during  the  progress  of  other 
diseases.    In  any  case  it  is  most  important,  when 
possible,  to  I'orra  a  correct  diagnosis,  and  to  study 
the  symptoms  produced.    These  consist,  in  the 
most  marked  cases,  of  a  very  sudden  and  unex- 
pected invasion  of  alarming  cardiac  symptoms, 
frequently  masking  tliose  of  the  original  disease, 
and  implying  some  serious  impediment  to  the  free 
circulation  of  the  blood.    The  special  train  of 
symptoms  depends  on  the  position,  form,  and  cha- 
racter of  the  deposit.    The  right  auricle  being  by 
far  the  most  common  site,  when  this  cavity  is 
filled  the  abdominal  venous  system  becomes  con- 
gested, the  right  •ventricle  deprived  of  blood,  the 
lungs  absolutely  blanched,  and  often  emphysema- 
tous,  and    the    arteries    comparatively  empty. 
{Richardson.)    When  the  aggregation  takes  place 
gradually  a  peciUiar   and   distressing  dyspnoea 
occurs,  not  produced  by  an  arrest  of  respiration, 
even  in  diseases  of  the  air  passages  or  pulmonary 
organs,  as  croup  or  pneumonia,  but  by  a  portion  of 
the  current  of  blood  to  the  lungs  and  nervous  cen- 
tres being  cut  off.    Emphysema  of  the  lung  fre- 
quently occurs,  particularly  in  children.    There  is 
diminution  of  the  arterial  circulation  owing  to  the 
left  heart  being  imperfectly  supplied  with  blood,  so 
that  the  pulse  is  small  and  intermitting ;  there  is 
coldness  of  the  surface  of  the  body,  general  marble- 
like pallidity,  with  the  more  vascular  parts,  as  the 
lips  and  centre  of  the  cheeks,  often  of  a  leaden  hue 
from  stagnation  in  the  venous  system ;  general  mus- 
cular prostration,  the  limbs  and  muscles  being  in 
continued  restless  motion;  loss  of  mental  power, 
involuntary  excretions,  gasping  respiration  after 
failiure  of  pulse,  and  death.    In  the  more  sudden 
cases  the  patient,  previously  exhausted,  on  rising 
or  making  some  muscular  movement  or  strain  re- 
clines or  falls  breathless,  feebly  convulsed  and 
dead.    This  may  result  from  the  pulmonary  artery 
being  suddenly  blocked  np  with  a  cylinder  of 
fibrin.    Sometimes  the  symptoms  may  extend  over 
many  days,  or  even  months,  and  anasarca  may 
supervene  as  a  consequence  of  the  obstruction. 
When  the  clot  is  formed  on  the  l/ft  side  of  the 
heart,  or  in  the  aorla,  there  is  tumultuous  action, 
with  a  frequent,  small,  irregular,  and  unequal 
pulse,  congestion  of  the  lungs,  suffocative  dyspncea, 
sense  of  weight  or  pressure  in  the  region  of  the 
heart,  expectoration  sometimes  mixed  with  blood, 
the  surface  of  the  body  becomes  leaden  coloured, 
the  body  cold,  and  there  are  violent  convulsions 
andjcoma  preceding  dissolution.    These  symptoms 
also  may  extend  over  many  hours  or  occur  sud- 
denly.   If  the  coagula  occur  on  holh  sides  of  the 
heart  the  symptoms  consist  of  violentvascularaction, 
increasing  irregular  and  confused  action  of  the 
heart,  increased  heat  of  the  body,  and  sudden  and 
excessive  dyspnoea,  followed  by  agony  from  in- 
tolerable sense  of  suffocation,  occasionally  nausea 
and  vomiting,  general  restlessness  and  distress  ; 
then  cooling  of  the  surface,  convulsive  tremblings, 
rapid  prostration,  coma,  and  death,  Concretions 
occurring  in  the  pulmonary  artery  and  its  ramijini- 
tions,  or  both  in  the  artery  and'  veins,  where  the 
pulmonary  capillaries  are  obstructed,  or  where  no 
such  obstruction  exists,  may  fi)rm  a  permanent  but 
not  a  perfect  obstruction  to  the  current  of  blood 
through  the  lungs,  and  death  occurs  with  the  signs 
of  asphyxia  more  or  less  complete.    Rapidly  fatal 


asthmatic  attacks  often  owe  their  origin  to  these 
pathological  conditions.  Death  with  the  symptoms 
here  described  often  results  from  coagulation  of  the 
blood,  and  the  formation  of  concretions  in  pneu- 
monia, croup,  pulmonary  apoplexy,  and  cedema  of 
the  lungs,  and  sometimes  sudden  death  is  produced 
by  this  cause  in  such  diseases  after  convalescence 
has  been  established,  Similar  symptoms  are  pro- 
duced in  diseases  attended  with  poverty  of  blood, 
as  typhoid  fever,  in  death  from  exposure  to  cold,  in 
the  cold  stage  of  intermittent  fevers,  and  during 
protracted  syncope.  (Paget,  Med.  Chir.  Transac. 
vol.  xxvii.  p.  163.  M.  C.  Baron,  Rech.  stir  la 
Coagulat.  du  sang  dans  l^Artera  Puhnonaire. 
Richardson,  On  the  Cause  of  the  Coagulation  of  ike 
Blood,  1858.) 

There  are  other  effects  of  the  coagulation  of  the 
blood  in  the  vessels,  not  immediately  compromising 
life,  more  particularly  described  in  different  parts 
of  this  Dictionary.    It  has  been  long  known,  that 
when  a  principal  artery  is  blocked  up  by  a  coagu- 
lum,  a  general  disorganisation  of  the  structures  it 
supplies  is  produced,  and  when  a  principal  vein  is 
the  site  of  a  clot,  (sdema  occurs  in  the  parts  be- 
yond.   The  deposit  of  fibrin  also  very  frequently 
constitutes  an  essential  part  of  the  reparative  pro- 
cesses in  injuries  and  diseases.   (See  Aneoihsm. 
H/EMORRHAGE.)  The  transmission  of  masses  of  clot 
or  particles  of  fibrin  from  one  part  of  the  vascular 
system  to  another,  with  all  the  force  of  the  blood's 
current,  may  suddenly  block  up  either  large  or 
small  vessels.    Dr.  Kirkes  and  Mr.  Paget  have 
confirmed  the  opinion,  formerly  entertained,  that 
concretions  on  the  valves  or  in  the  interior  of  the 
heart  are  readily  detached,  and  thus  conveyed  to 
the  brain  and  other  organs.    If  large,  they  may 
suddenly  block  up  large  arteries,  and  so  cut  off  the 
supply  of  blood  to  an  important  part,  or  in  smaller 
particles  they  may  be  arrested  by  vessels  of  less 
size,  and  give  rise  to  various  effects,  those  being 
dependent,  in  a  great  measure,  npon  the  side  of 
the  heart  from  which  the  masses  or  particles  have 
been  detached.    Even  the  fibrin  in  the  "  capillary 
phlebitis  "  of  the  kidneys  and  other  organs,  and 
the  fibrinous  points  constituting  petechi.-e,  this 
author  refers  to  a  similar  source.    Obstruction  by 
a  plug  of  fibrin  from  the  aortic  valves  may  sud- 
denly obstruct  the  carotid  or  vertebral  arteries,  and 
produce  congestion  and  headache,  or  load  to  htemor- 
rhage,  exudation,  convulsions,  or  paralysis.  The 
middle  cerebral  artery  has  been  found  blocked  up 
at  the  angle  whence  it  proceeds,  thus  appearing  to 
lead  to  softening  of  the  portion  of  the  brain  sup- 
plied by  tliat  artery.    Coagula  in  tlie  iliac  or  fe- 
moral arteries,  whether  produced  in  those  vessels  or 
brought  from  a  distant  part,  will  lead  to  loss  of 
pulsu  and  animal  temperature,  loss  of  sensation, 
paralysis,  fcdenwi,  erysipelas,  and  even  gangrene  iii 
the  liml).  {Mod.  Chir.  'J'ninsan.  vol,  xxxv.  p,  281,) 
Coagula  in  the  heart  or  vessels  may  undergo 
successive  changes  into  fibro-cellular  tissue  and 
the  formation  of  vessels  in  their  suljstaiice,  as  occurs 
in  inllannnatory  exudations,  or  may  give  rise  to 
irritation  of  the  parts  with  which  they  are  in  con- 
tact, and  to  inflannnation  and  suppuration  ;  and  n 
most  important  consideration  relates  to  the  pro- 
ducts of  their  chemical  deconiposilion.  The  coagu- 
l.'iled  blood  nnist  be  separated  into  serum  and  clot. 
The  serum  has  probably  no  injurious  ellects  ;  its 
constituents  would  either  bo  assimilated  by  the 
liquor  sanguinis  or  separated  by  the  BccretiuK 
Y  4 
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organs.  The  clot,  however,  as  we  have  seen,  is 
subject  both  to  meclianical  disintegration  and  che- 
mical decomposition,  and  the  latter  may  result  in 
deleterious  or  poisonous  compounds.  Thus,  when, 
from  any  cause  whatever,  blood  coagulates  in  the 
vessels,  as  it  does  after  parturition,  and  in  low 
states  of  the  system,  or  may  be  excited  to  do  by 
various  stimuli,  coagula  may  develope  poisons  ca- 
pable of  producing  effects  on  distant  organs,  or  of 
generating  fever,  or  erysipelas,  or  of  determining 
the  gangrene  of  a  part. 

In  forming  an  opinion  whether  the  blood  has  a 
tendency  to  coagulate  in  any  particular  case,  the 
surgeon  has  to  consider  its  actual  condition,  more 
especially  as  respects  an  absolute  or  relative  ex- 
cess of  fibrin,  the  state  of  its  circulation,  and  the 
absence  or  presence  of  substances  calculated  to 
excite  coagulation.  In  many  instances  the  act  of 
coagulation  is  the  result  of  combined  agencies,  as 
the  absorption  of  a  poison  into  blood  with  a  languid 
circulation  generally,  or  a  total  stagnation  in  any 
particular  part ;  or  the  arrest  of  a  secretion,  and  the 
accumulation  of  effete  matter,  as  of  urea,  with  a 
general  excitation  of  the  molecular  actions  in  the 
blood  and  congestion  in  a  part ;  or  a  relative  excess 
of  fibrin  with  debility,  exhaustion,  and  sinking  ;  or 
a  morbid  condition  of  blood,  or  retarded  circulation, 
supervening  on  disease  of  a  vessel.  The  occurrence 
is  incidental  to  so  many  diseases  that  no  uniform  plan 
of  treatment  can  be  laid  down  for  its  cure  or  pre- 
vention, but  it  may  be  stated  generally,  that  re- 
medies which  maintain  the  current  of  the  blood  in 
its  fuU  force  throughout  all  the  organs,  and  those 
which  prevent  remora,  or  congestion  or  stagnation 
in  parts,  are  calculated  to  prevent  this  serious 
pathological  condition,  and  that  alkalies  and  many 
saline  medicines  have  a  similar  effect.  It  is 
not  certain  whether  any  medicines  are  capable 
of  dissolving  coagula  when  once  formed,  but  this 
effect  has  beeu  attributed  to  alkaline  medicines 
generally. 

A'  knowledge  of  this  tendency  of  the  blood  to 
coagulate  and  form  concretions  in  the  heart  and 
vessels,  during  life,  is  of  the  utmost  importance  in 
the  prognosis  of  surgical  diseases,  and  it  should  in- 
fluence the  treatment  in  many  important  respects. 
Owing  to  the  modifications  which  loss  of  blood 
produces  in  the  blood  remaining  in  the  system, 
bleeding,  indicated  in  the  earlier  stages  of  inflam- 
matory diseases  with  en  tonic  action  and  absolute 
excess  of  fibrin,  is  contraindicated  in  the  latter 
stages  with  exhausted  vital  power  and  only  rela- 
tive excess  of  fibrin.  In  the  first  instance,  it  is 
calculated  to  prevent  fibrinous  deposits  and  their 
fatal  results,  and  in  the  latter  to  promote  them. 
Dr.  Richardson  has  well  remarked,  that  in  croup, 
for  instance,  death  may  result  from  either  of  two 
causes.  Where  the  symptoms  are  clearly  those 
of  asphyxia,  dependent  on  obstruction  of  the  air 
passages,  the  operation  of  tracheotomy  may  be  ad- 
visible,  but  if  the  air  enters  the  lungs  with  mode- 
rate freedom  at  each  inspiration,  and  indications 
of  emphysema  are  present  with  symptoms  of  ob- 
struction at  the  heart,  the  operation  would  be  use- 
less and  unwarrantable.  In  another  class  of  cases, 
where  a  deposit  of  fibrin  may  take  place  from 
waste  of  the  fluid  constituent  of  the  blood,  as  from 
profuse  perspirations,  colliquative  diarrhoea,  and 
■  '  '      increasing  relatively  tlie  proportion  of 


tlie  like. 

fibrin  and  producing  weakness  and  languor  of  cir- 
culation, as  in  cholera,  consumption,  and  other 


diseases,  the  use  of  appropriate  diluents,  as  whey, 
IS  indicated,  and  the  avoidance  of  further  depletion 
by  bleeding,  purgatives,  and  other  remedies.  To 
consider  the  actual  condition  of  the  blood  as  respects 
Its  tendency  to  coagulate,  the  influences  which  pro- 
mote or  retard  that  effect,  and  the  results  of  its 
coagulation  during  life,  may  be  laid  down  as  an 
aphorism  in  the  treatment  of  all  surgical  diseases. 
{For  the  Bibliography,  vide  art.  Blood,  Patho- 
logy of.)]  Henry  AncM. 

[BLOOD,  CRYSTALLISATION  QY.—H<k- 
matoidin  in  ilte  blood.]  —  [  Virchow  first  described 
crystals  in  extravasated  blood,  of  a  rhomboidal  or 
oblong  rectangular  figure,  yellowish-red,  or  of  a  pink 
or  ruby  colour,  sometimes  verging  to  black.  They 
have  been  observed  in  the  coagula  of  aneurismal  dila- 
tations and  obliterated  vessels,  in  abscesses,  in  extra- 
vasations in  the  brain,  and  the  skin,  in  the  blood  of 
the  spleen,  and  in  the  GraafEan  vesicles.  They  may 
form  within,  or  external  to,  the  vessels,  and'  within, 
or  external  to,  the  red  corpuscles,  and  are  regarded 
as  a  proteine  compound  in  connection  with  haematin. 
This  tendencyof  theorganicconstituentsof  theblood 
to  crystallise  during  life  appears  to  be  associated 
with  some  pathological  condition  of  the  blood,  but 
we  are  unable  at  present  to  define  its  nature.  The 
crystals  often  occur  in  connection  with  fat,  and 
may  be  suspected  where  we  find  fatty  matter 
punctated  with  blood.  Tetrahedral  colourless 
crystals  have  also  been  observed  by  Robin  and 
Verdeil  in  the  serum  of  blood.]     Henry  Ancell. 

[BLOOD,  PATHOLOGY  OF.]  [Physical  de- 
viations from   the   healthy  state  exhibited  by 
the  blood  were  recognised  by  the  best  observers 
from  the  earliest  periods,  and  although  about  the 
commencement  of  the  present  century,  and  for 
some  time  subsequently,  it  was  denied  that  the 
fluids  can  be  the  seat  of  disease,  yet,  by  the  aid  of 
chemical  and  microscopical  investigations,  a  modi- 
fied humoral  doctrine  is  now  firmly  established.  The 
morbid  affections  of  the  blood,  either  as  respects  its 
material  constitution,  or  the  molecular  actions  and 
changes  to  which  it  is  subject,  can  onl\'  be  under- 
stood in  their  relations  to  its  variable  conditions  in 
health,  but  it  does  not  come  within  the  scope  of 
this  work  to  enter  into  the  phj'sologic<il  details. 
It  has  been  truly  remarked,  that  in  the  zoological 
series,  the  chemical  and  vital  composition  of  the 
free  fluids  and  fixed  solids  of  the  living  organism 
stand  in  direct  and  intimate  relation  to  each  other, 
the  liquid  and  solid  parts  being  "  invariably  and 
necessarily  linked  into  union  by  an  inherent  agree- 
ment of  general  properties."     The  organic  mate- 
rials engaged  in  the  fabrication  of  the  solids  are 
produced,  or  prepared  in  the  fluids,  and  "  what  is 
not  or  has  not  been  present  in  the  iluids  can  never 
constitute  an  integral  part  of  the  solids."  (7V/c 
Blood,  ils  Chemistry,  Physiohqy  and  Pathology,  by 
T.  Williams,  M.D.  Brit.' and  For.  Rev.)    So  also, 
as  a  general  proposition,  before  the  materies  mor- 
borum  of  whatever  nature,  can  produce  their  effects 
on  the  solids,  they  must  be  dissolved  in  the  fluids. 
The  nutritive  fluids  and  more  stationary  solids  ex- 
ist in  their  simplest  state  in  the  lowest  extreme 
of  the  animal  scale,  increasing  in  complexity  as  that 
scale  ascends,  and  the  red  blood  of  the  mammal 
is  not  only  the  most  complex  of  these  fluids,  but  of 
all  organic  substances.  This  is  shown  by  the  variety 
of  its  proximate  principles,  the  number  of  elements 
of  which  they  are  composed,  and  their  high  com- 
bining equivalents.    Chemically  considered,  blood 


consists  of  gases,  water  containing  chloride  of 
sodium  and  many  other  saline  and  mineral  sub- 
stances in  solution,  albumen,  fibrin,  crystallisable 
and  uncrystallisable  oleaginous  principles,  a  num- 
ber of  undefined  substances  classed  as  extractives, 
and  colouring  matters  ;  these  exist,  during  life,  as  a 
liquid  vitalised  plasma  or  liquor  sanguinis,  and  or- 
ganic corpuscles,  which  together  constitute  the  blood. 
This  remarkable  fluid  receives  and  elaborates  the 
materials  for  the  nutrition  of  every  structure  in  the 
body,  and,  also,  either  for  renovated  use  or  elimina- 
tion, the  effete  particles  set  free  by  the  disintegration 
of  all  the  tissues.  It  is  continually  supplied  witli  sub- 
stances which  serve  as  fuel  for  the  production  of  ani- 
mal heat.    In  it  the  operation  of  the  laws  of  the  mu- 
tual convertibility  of  the  physical  and  vital  forces 
is  pre-eminently  exhibited;  and  some  of  the  most 
energetic  of  the  inorganic  elements  of  matter,  the 
oxygen  of  the  atmosphere  especially,  become  fixed 
and  arranged  into  compounds.     It  is  not  only  in 
constant  rapid  motion,  as  a  mass,  at  a  rate  of  fi-om 
twelve  to  sixty  feet  per  second,  but  this  movement 
imparts  an  intestine  motion,  by  which  each  corpuscle 
moves  and  is  kept  separate  from  the  rest;  and  it  is 
the  seat  of  molecular  transformations,  "  the  iraion 
and  disunion  of  its  elements  being  ceaseless,  and 
never  subsiding  into  the  quiescence  of  chemical  so- 
lution."   It  is  possessed  of  an  inherent  life,  and  is 
above  all  other  substances  during  life  "  the  active 
locomotive  state  of  organised  matter  as  contradis- 
tinguished from  the  more  passive  and  sedentary 
solid."  {Dr.  Williams,  lib.  cit.)    It  contains  botli 
binary  and  quaternary   compound  radicals,  and 
various  isomeric  or  conformable  bodies,  as  the 
hydrocarbons  and  protein  ;  many  of  the  substances 
which  enter  into  it  passing  through  progressive 
metamorphoses  both  ascensive  and  retrograde.  It 
is  capable  of  homologous  catalysis,  having  a  power 
of  assimilation  within  itself ;  its  organic  principles 
producing  like  organic  principles,  and,  as  in  vege- 
table organisms,  it  exhibits  allotropic  transmutations 
of  its  constituents.     Its  red  and  white  corpuscles 
are  in  a  continual  state  of  disintegration  and  re- 
newal, being  reproduced  very  rapidly  when  their 
number  is  greatly  diminished,  provided  the  liquor 
sanguinis  contain  the  proper  materials.  The 
organic  bases  of  the  solids,  represented  chemically 
by  albumen,  fibrin  and  fatty  principles,  as  also 
their  inorganic  elements,   are  derived  from  the 
blood  plasma  ;  and,  although,  in  the  act  of  nutrition, 
these  principles  are  modified,  this  act  may  almost  be 
defined  as  the  transmutation  of  these  substances 
into  the  solid  structures.  Many  of  the  processes 
continually  taking  place  in  the  blood  are  of  the  na- 
ture of  eremacausis  or  combustion,  by  which  it 
mamtains  its  own  temperature  ;  this  being,  in  the 
human  body,  about  100°  b"'  to  101°  75'  Fah., 
which  is  essential  to  the  continuance  of  its  own 
vital  processes,  to  the  reciprocal  interchange  of 
molecules  between  the    intravascular  liquor  san- 
guinis  and    the   cxtravascular  pnrencliymatous 
liuids,  and  to  its  circulation.    The  blood  is  ac- 
cordingly one  principal  site  of  the  developcment 
of  animal  heat.    Free  electricity  appears  also  to 
result  from  most  of  these  processes  ;  as  from  the 
union  of  oxygen  with  carbon,  the  eremacausis  of 
hydrogen,  phosphorus  and  sulphur,    or  the  de- 
composition  of  chloride  of  sodium  ;  and  the 
acidity  of  the  muscular  fluids  with  the  alkalinity 
of  the  blood  gives  rise  to  myriads  of  electric  cur- 
rents (MaUeiicci,  Liebiy).    A  sound  condition  of 
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the  vital  organs,  the  regular  and  energetic  per- 
formance of  their  functions,  the  developement  of 
the  nervous  and  muscular  powers,  of  consciousness 
and  thought,  are  maintained  only  by  an  unceasing 
supply  of  healthy  blood.  When  the  blood  fails 
to  undergo  its  active  metamorphoses  and  the  con- 
tinual change  of  matter  common  to  it  and  the  or- 
ganised solids,  it  dies. 

So  long  as  the  constitution  of  the  blood  is  in 
harmonious  relation  to  that  of  the  more  stationary 
organs  and  structures,  the  proportions  of  its  che- 
mical constituents  and  organic  principles  varying 
only  within  the  physiological  range,  and  its  vital 
functions  being  energetically  and  regularly  per- 
formed, it  may  be  regarded  as  healthy.  But 
apart  from  the  recorded  observations  of  surgeons 
of  all  ages,  the  more  precise  investigations  of 
modern  physiologists  and  chemists  have  proved,  in- 
con  testably,  that  it  is  subject  to  the  most  remark- 
able changes  in  these  respects  ;  and  that  the  devi- 
ations from  the  chemical  and  physical  standards  of 
health,  detected  on  analysis,  are  unequivocal  ex- 
ponents of  functional   disturbances  and  organic 
diseases  of  the  blood  itself  while  it  circulates  in 
the  vessels.  In  the  difi'erent  temperaments,  devia- 
tions from  the  physiological  standard  of  the  con- 
stituents of  the   blood  influence  surgical  cases. 
Thus,  in  the  sanguine  temperament,  the  solid  con- 
stituents and  the  corpuscles  are  in  excess,  and  in 
the  lymphatic  temperament  they  are  diminished, 
corresponding  with  the  most  marked  difi'erences  of 
constitution.     These  operate  as  predispositions  to 
certain  aff'ections,  and  modify  the  vital  processes, 
both  reparative  and  destructive,  in  injuries,  oper- 
ations and  diseases.    The  developement  and  nu- 
trition of  every  organ  and  tissue  being  depend- 
ent on  the  presence  in  the  blood  of  a  substance 
which  may  be  regarded  as  its  analogue,  every 
deficiency  in  quantity,  or  defect  of  composition,  in 
such  analogue,  is  essentially  a  diseased  state  of  the 
blood.    So  again,  Treviranus  remarked  that  "  each 
single  part  of  the  body,  in  respect  of  its  nutrition, 
stands  to  the  whole  body  in  the  relation  of  an 
excreted  substance  ; "  and  accordingly,  the  failure, 
not  only  of  any  organ  of  secretion,  but  of  any  tissue 
in  its  nutrition,  to  remove  the  particles  which  are 
prepared  there  for  ulterior  use  or  for  elimination 
may  become  the  cause  of  a  diseased  condition  of 
the  blood.     Morbid  conditions  of  the  blood,  pro- 
diiced  by  these  and  numerous  other  causes,  which 
will  be  adverted  to  in  the  progress  of  this  .nrticle 
may  give  rise  to  functional  disturbances  in  any 
part  of  the  system,  and  lay  the  foundation  of 
organic  diseases  in  the  solid  structures.  Diseases 
may  originate  in  the  blood,  or  may  be  disse- 
minated and  propagated  in  every  living  tissue 
through  the  blood,  and  although  tliey  may  fre- 
quently commence  in  the  more  solid  structures  and 
this  IS  particularly  the  case  with  some  suroical 
diseases,  yet,  whether  their  origin  bo  in  the  solids  or 
the  (inuls,  "  they  cannot  be  long  limited  to  either 
but  must  bo  very  quickly  extended  to  both."  The 
symptoms,  progress,  and  terminations,  of  almost 
all  the  diseases  that  come  under  the  treatment  of 
the  surgeon,  the  liealing  of  wounds,  the  results 
of  accidents  and  operations,  and  the  action  of 
remedies,  arc  directly  influenced  by  the  quan- 
tity of  blood  circulating  in  the  body,  by  its  dis- 
tribution to  particular  parts,  and  by  "its  healthy  or 
diseased  condition.      The   disorganisations  and 
diseases  of  tlio  solids  produced  by  morbid  condi- 
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tions  of  tlio  blood  tird  often  of  the  most  malignant 
and  fatal  character  ;  and  when  the  vitality  of  the 
blood  itself  is  destroyed  instantaneous  death  is  the 
inevitable  result. 

Morbid  states  of  the  Blood  may  be  referred  to : 
—  1 .  Changes  of  constitution  in  relation  to  the 
quantity  existing  in  the  vessels.  2.  Changes  in 
relation  to  its  motion  and  distribution.  3.  Modi- 
fications as  respects  its  elementary  constituents- 

4.  Modifications  in  the  proportions  and  chemical 
and  vital  qualities  of  its  proximate  constituents. 

5,  Pathological  states  from  the  retention  or  ab- 
sorption of  substances  developed  in  the  processes 
of  hcematosis,  secretion,  and  nutrition.  6.  Patho 
logical  states  produced  by  substances  totally  foreign 
to  the  economy,  formed  in  the  blood  itself,  or  intro- 
duced by  absorption,  respiration  or  otherwise. 

1.  As  to  quantUy. — The  production  of  a  greater 
quantity  of  blood  than  necessary  for  the  purposes 
of  respiration,  nutrition,  and  secretion,  is  a  primary 
pathological  condition  to  which  some  individuals 
appear  to  have  an  inherent  tendency  ;  it  is  also 
frequently  the  result  of  too  great  repletion  com- 
bined with  inactivity,  and  other  causes,  and  often 
operates  as  a  permanent  source  of  excitation  of  the 
solids,  and  as  a  predisposing  cause  of  many  diseases. 
A  diminution  of  blood  in  the  system,  owing  to  di- 
rect loss,  starvation,  and  other  causes,  is  also  a  pri- 
mary pathological  condition.    Excess  or  deficiency 
of  blood  in  the  vessels  may  be  general  or  local  ;  but 
the  quantity  cannot  be  increased  or  diminished 
without  some  change  taking  place  in  the  composi- 
tion and  vital  qualities  of  the  fluid.    When  he- 
morrhage, for  instance,  proceeds  from  an  open  ves- 
sel, the  blood  remaining  in  the  system  undergoes  a 
rapid  diminution  of  density,  owing  to  a  considerable 
diminution  in  the  proportion  of  its  red  corpuscles  ; 
the  liquor  sanguinis  also  becoming  somewhat  more 
dilute,  but  the  proportion  of  fibrin  being  little  or 
not  at  all  affected.  This  is  owing  to  the  absorption 
of  aqueous  and  parenchymatous  fluids  from  the 
tissues,  which  commences  the  moment  the  blood  is 
abstracted,  and  is  probably  the  result  of  diminished 
pressure  and  increased  rapidity  of  current.  Ab- 
stinence and  exhausting  diseases  have  similar  re- 
sults.   The  effects  produced  by  the  blood  in  excess 
or  deficiency  on  the  organs  of  circulation,  the  ner- 
vous system,  and  the  functions  of  life,  depend,  in 
great  measure,  on  these  modifications,  which  must 
be  taken  into  consideration  in  connection  with  the 
effects  of  alteration  of  volume.    The  circulation  in 
the  capillaries  depending  on  other  influences  besides 
the  action  of  the  heart,  a  preternatural  accumula- 
tion of  blood  may  take  place  in  these  vessels,  both  in 
the  subjects  of  an  excess  or  of  a  deficiency  of  blood 
in  the  vascular  system  generally,  and  in  this  case 
also  the  qualities  of  the  blood  become  changed. 
These  pathological  conditions  are  treated  of  under 
their  respective  heads.    (See  ANiUMiA,  HjEmor- 
RHAGE,  Hyi'er/emia,  Plethora.) 

2.  As  to  molion  and  distrilmtion, — The  move- 
ment of  the  mass  of  blood  in  the  vessels  throughout 
the  body  being  essential  to  its  functions,  and  ne- 
cessarily related  to  the  activity  of  respiration,  nu- 
trition, and  Bccreiion,  morbid  conditions  of  the 
blood  itself,  and  a  disturljanco  of  the  functions  of 
life,  may  be  produced  by  iiny  cause  which  accele- 
rates, retards,  or  arrests  these  movements,  or  any 
cause  which  disturbs  the  equilibrium  of  tlie  circu- 
lation in  the  different  parts  of  the  body.  The  ac- 
tion of  stimulants.or  inordinate  exercise,  for  instance. 


accelerates  the  motion  of  the  blood,  and  increases 
its  fibrinous  quality.  All  the  causes  which  pro- 
duce a  languid  motion,  either  generally  or  in  par- 
ticular parts  of  the  circulation,  or  an  arrest  of  the 
current  of  blood,  may  lead,  by  chemical  reactions, 
to  a  disturbance  of  its  vital  constitution,  or  to  co- 
agulation  and  a  separation  of  clot  and  serum,  even 
in  the  living  vessels.  Disturbance  of  the  circula- 
tion in  the  capillaries  often  produces  an  accumula- 
tion of  a  larger  number  of  red  and  white  corpuscles 
in  a  vessel — one  of  the  conditions  of  congestion. 
These  corpuscles  become  grouped  together  into 
masses,  and  apply  themselves  to  the  walls,  dis- 
placing the  parietal  layer  of  the  liquor  sanguinis, 
and  taking  on  a  retrograde  and  oscillatory  motion, 
which  becomes  gradually  weaker  until  a  complete 
stasis  is  established.  During  the  formation  of  such 
a  stasis,  and  subsequently,  the  endosmotic  and  ex- 
osmotic  functions  of  the  vessels  are  changed,  the 
qualities  of  the  blood  altered,  and  pathological  trans- 
udations supersede  physiological  cytoblastemata. 
Stagnation  of  blood,  especially  after  extravasation, 
results  ultimately  in  its  death  and  decomposition, 
and  occasionally  in  granulation  or  crystallisation. 
(See  Blood,  Coagulation  of  ;  Blood,  Cry- 
stallisation OP  ;  Hyperinosis  ;  Necr«mia.) 

3.  As  to  the  elenmitary  consiiliients. — A  prepon- 
derance or  deficiency  of  some  of  the  elements  may 
constitute,  or  be  essentially  associated  with,  disease 
of  the  blood.    Analysis  has  at  present  furnished 
but  few  facts.     Oxygen,  one  of  these  elements, 
when  received  into  the  blood,  never  remains  pas- 
sive ;  inhaled  in  excess  it  increases  the  quantity 
of  fibrin  ;  and  by  making  an  animal  breathe  in  a 
free  current  of  oxygen  gas,  a  state  of  active  hyperi- 
nosis is  artificially  produced,  and  fibrinous  clots 
are  deposited  in  the  heart  and  blood-vessels.  {Rich- 
ardson, lib.  cit.  p.  71 — 80.)  Excessive  oxygenation 
of  the  protein  compounds  of  the  blood  is  produced 
directly,  by  the  oxygen  of  the  air,  during  increased 
activity  of  the  respiration,  and  especially  in  certain 
states  of  the  atmosphere.    A  deficiency  of  some  of 
those  principles  with  which  the  oxygen  respired 
ought  to  combine,  as  the  hydrocarbons  of  the  food, 
or  substances  prepared  for  oxydation  by  the  organs 
as  the  blood  passes  through  them,  as  the  sugar  of 
the  hepatic  blood,  also  leads  to  the  same  result. 
Again  :  there  may  be  a  deficiency  of  oxygen  in 
relation  to  these  substances.    A  deficiency  of  iron 
exists  in  chlorosis  and  anfemia  ;  and  the  former 
disease  is  cured  by  the  addition  of  this  element  to 
the  blood.    In  this  case,  want  of  iron  corresponds 
with  a  diminution  of  red  corpuscles,  and  iron  cures 
the  disease  by  increasing  this  organised  constituent. 
In  practice,  the  proportion  of  red  corpuscles  is  more 
readilj'  estimated  than  that  of  the  iron  ;  hence  we 
look  to  the  corpuscles  as  the  exponent  of  the  con- 
dition of  the  blood.    A  deficiency  in  the  assimila- 
tion of  lime  is  the  foundation  of  n  deficiencj'  of 
bonc-earth,  in  various  diseases  of  the  bones, 
and  is  sometimes  the  cause  of  the  non-union  of 
fractures.    Nitroyen  and  hydrogen,  in  the  form  of 
ammonia  or  its  salts,  occur  in  excess  in  various 
diseased  states  of  the  blood.    The  influence  of  am- 
monia has  been  investigated  by  Dr.  Richardson 
(lib.  cit.)  who  believes  that  the  blood  owes  its 
(luidity  during  life  to  this   alkali  holding  the 
fibrin  in  solution,  and  that  the  separation  of  am- 
monia is  the  cause  of  coagulation.    Ammonia  is 
most  probably  produced  synthetically  during  the 
destructive   metamorphoses  of  the  nitrogenous 


principles  received  into  the  blood,  any  excess 
being  prevented  during  Iiealth  by  the  action  of  the 
secreting  organs.  (See  Blood,  Superalkaline  ; 
SrAN.TBMiA  ;  Uii^iiMiA.)  Other  clonienta  nuist  vary 
ui  proportion  ;  but  pathology  has  not  in  many  in- 
stances furnished  data  to  build  our  practice  on  the 
simple  indication  of  excess  or  deficiency  of  an  ele 
ment  of  the  blood. 

4.  As  to  the  proximate  constituents. — Changes  in 
the  proportions  of  the  proximate  constituents  have 
been  more  generally  observed  :  they  are  frequentlv 
the  exponents  of  more  complicated  morbid  condi- 
tions, and  are  of  the  utmost  practical  importance. 

The  proportion  of  ivatcr  to  the  solid  constituents 
may  be  in  'excess  or  deficiency,  and  the  specific 
gravity  of  the  blood  altered  in  a  very  remarkable 
degree.  The  proportion  has  been  found  as  liigh  as 
871,  or  even  887,  parts  in  1000,  in  some  cases  of 
chlorosis  and  carcinoma,  and  as  low  as  480  parts 
in  1000  in  malignant  cholera.  Hence  the  terms 
"  poverty  of  the  blood,"  and  "  inspissation  of  the 
blood."  _  But  the  water,  either  of  the  blood  (liquor 
sanguinis  +  corpuscles),  or  of  the  liquor  sanguinis 
or  corpuscles  viewed  separately,  may  be  increased 
or  diminished.  As  a  general  rule,  the  proportion 
of  water  to  the  solids  in  the  liquor  sanguinis  cor- 
responds with  the  proportion  in  the  corpuscles,  but 
in  some  cases  the  liquor  sanguinis  contains  a  smaller 
proportion  of  water  to  its  own  proper  solids  than 
usual, —  the  blood,  as  a  whole,  being  watery, 
owing  to  the  small  proportion  of  red  corpuscles  ; 
and  in  some  cases  the  specific  gravity  of  the  cor- 
puscles alone  is  affected.  In  the  leucophlegmatic 
temperament  the  proportion  of  water  is  absolutely 
increased,  and  this  increase  often  occurs  to  such  a 
a  degree  as  to  constitute  a  true  state  of  disease. 
(See  HYDR/EAriA,  Span^emia.) 

While  absorption  and  imbibition,  by  which 
water  is  conveyed  into  the  blood-vessels  to  main- 
tain their  plenitude,  may  promote  a  state  of  poverty 
of  blood,  as  a  primary  pathological  condition,  they 
render  a  spissitude  a  much  less  frequent,  if  not  an 
exceptional  case.  When  profuse  discharges  occur, 
as  in  diabetes,  there  is  very  frequently  at  the  same 
time  a  craving  for  liquids,  the  volume  of  the  blood 
being  maintained  by  the  fluids  ingested.  Never- 
theless, a  smaller  proportion  of  water  exists  in  some 
temperaments  as  compared  with  others,  and  a  great 
degree  of  spissitude  may  occur  in  disease.  This 
has  been  observed  in  individuals,  during  a  cholera 
epidemic,  a  thin  alkaline  and  coagulablc  serum, 
and  the  salts  of  the  liquor  sanguinis,  at  the  same 
time  passing  olT  by  the  kidneys  or  skin  ;  and  in 
cholera,  a  large  quantity  of  water  from  the  blood 
with  albumen  and  salts,  are  drained  through  the 
alimentary  canal,  so  that  the  fluid  left  in  the  ves- 
sels becomes  inspissated.    (See  /Jhod,  Anh/drous.) 

The  proportion  of/«//,y  matter  is  liable'to  great 
variations.  Lchmann  fed  a  horse  for  three  days 
with  starch  diet  alone,  by  which  the  proportion  nf 
fat  was  greatly  reduced,  both  in  the  arterial  and 
venous  blood.  An,acccss  of  fatty  particles  exists 
after  every  full  meal  containing  it,  as  shown  by  an 
opalescence  of  the  serum.  This  turbidity,  partly 
attributable,  however,  to  albumen  in  an  imperfectly 
combined  state,  usually  increases  for  several  hours, 
and  often  amounts  to  a  inilkinoss,  after  which  it 
gradually  subsides  ;  and  before  the  next  meal,  if 
the  interval  be  sufficient,  the  liquor  sanguinis  re- 
covers its  transparency.  The  proportion  of  fatty 
matter  must  thus  be  liable  to  rapid  changes,  owing 
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to  its  uioro  or  less  rapid  absorption,  and  the  state 
of  the  respiratory,  nutritive,  and  eliminating  fiuic- 
tions.  The  proportion  found  in  the  blood  has  va- 
ried from  "2  in  a  normal  transparent  condition,  to 
117  parts  in  1000. 

An  accumulation  of  cholesterine  and  other  fatty 
matters,  and  a  more  permanent  opacity  of  the 
serum,  has  been  observed  in  some  diseases.  This 
is  said  to  be  the  case  at  the  commencement  of  most 
acute  affections,  and  particularly  in  inflammation 
of  the  liver,  lungs,  and  peritoneum,  and  in  chronic 
diseases  of  the  liver,  attended  with  choltemia, 
where  a  complete  retention  of  bile  has  been  pro- 
duced by  biliary  calculi  and  other  causes.  It  has 
been  observed  also  in  cholera,  albuminuria,  and 
the  early  stages  of  tuberculosis. 

The  blood  is  liable  to  a  still  more  decided  olea- 
ginous condition,  in  which  the  serum  presents  a 
perfect  resemblance  to  milk,  cream,  or  pus  ;  and 
this  has  sometimes  occurred  where  none  of  the 
above  mentioned  diseases  existed.    (See  Ol  JiMiA.) 

The  importance  both  of  oil  and  albumen  to  the 
nutritive  processes  is  now  well  understood.  It  has 
been  suggested  that  the  oily  matter  is  converted 
into  albumen,  and  if  this  be  one  of  the  metamor- 
phoses effected  in  the  blood,  an  explanation  is  af- 
forded of  the  tendency  to  adipose  deposits,  and  to 
the  fatty  degeneration  of  tissues  in  states  of  debilit}-. 
At  all  events,  some  error  in  the  sanguineous  ass'i- 
niilation  of  fat  is  associated  with  various  patholo- 
gical states  of  fi-equent  occurrence  in  surgical 
practice.  All  kinds  of  cells  and  cell  growths  'un- 
dergo what  is  called  "fatty  degeneration."  Mus- 
cular fibre,  both  in  the  heart  and  in  the  voluntary 
muscles,  often  appears  to  be  transformed  into  fat. 
A  similar  occurrence  takes  place  in  the  large  blood- 
vessels (atheroma)  ;  in  the  smaller  vessels  and  ca- 
pillaries ;  bones;  cartilages;  in  the  nerve  cells  of  the 
brain  constituting  softening  (Z»r.  J.  Huylies  B  ennett, 
p.  ;  all  the  glands;  pulmonary  tissue;  cornea- 
lens;  even  m  the  placenta ;  and  in  various  patholo- 
gical exudations.  From  the  universality  of  these 
transformations,  and  from  the  fact  that  the  con- 
stituents of  blood,  exuded  or  extravasated,  ex- 
hibit this  change,  there  can  be  no  doubt  that  the 
vital  chemistry  is  primarily  at  fault.  The  com- 
plicated affinities  exerted  between  the  calcareous 
salts  and  the  oleaginous  and  albuminous  molecules 
appear  to  be  arrested. 

A  morbid  condition  of  the  blood  of  this  kind  is 
associated  intimately  with  some  of  the  most  im- 
portant diseases  treated  of  in  this  Dictionary;  as 
diseases  of  the  arteries,  leading  to  the  formation  of 
aneurisms  ;  diseases  of  the  bones,  of  the  brain  the 
eye,  and  the  car;  fatty  accumulations  in  cvsti  fattv 
growths  (Lipoma),  &c.  "  ^ 

A  deficiency  of  fat  in  the  blood  is  said  to  occur 
m  conhru.cd  tuberculosis.  There  is  ccrlainly  a 
.loficiency  in  the  system  when  pulmonary  phthisis 
or  any  of  the  local  forms  of  this  disease  hive  pro- 
ceeded far  ;  and  It  IS  probable  that  during  hectic 
ever  the  hydro-carbons  arc  consumed  too  rapidly 
to  allow  ot  the  assimilation  of  fat  for  nutritive 
purposes.    (Sen  TunEucur.osis.) 

The  proportion  of  nllmmen  contained  in  the 
blood  IS  from  (,-3  to  71  part.,  and  in  serum  from 
/■•'  to  0!)  parts  in  1000;  .and  this  constituent 
vanes  less  than  any  other  ;  for,  although  the 
serum  is  said  snmctimos  to  contain  more  than 
double  Its  normal  quantitj-,  rendering  the  fluid  ex- 
tremely viscid,  the  accuracy  of  this  statement  is 
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doubtful.  Alterations  in  the  proportion  of  albumen 
are,  liowever,  of  the  utmost  importance.  It  is  re- 
lative]}' increased  by  all  causes  that  diminish  the 
water  of  the  liquor  sanguinis,  or  the  red  corpuscles, 
and  is  accordingly  in  excess  in  cases  which  are  at- 
tended with  profuse  discharges,  as  in  cholera  and 
dropsies,  and  after  the  use  of  drastic  purgatives  ; 
unless,  as  sometimes  happens,  it  passes  off  with  the' 
discharge,  or  with  some  of  the  secretions.  Andral 
and  Gavarrett  found  the  albumen  absolutely  in- 
creased in  acute  rheumatism,  pneumonia,  pleuritis, 
tonsilitis,  phthisis,  cerebral  congestion,  erysipelas' 
and  other  aflfections,  the  increase  varying  from  4  to 
34  excess  in  1000;  but  in  no  disease  being  constant 
and  characteristic.  In  chlorosis,  it  has  been  found 
in  excess  from  14  to  20  parts  in  1000 

_  The  proportion  of  albumen  has  been  found 
diminished  in  diseases  attended  with  defective 
nutrition  and  atrophy,  in  the  latter  stages  of 
typhus,  in  dysentery,  diseases  from  malaria,  scurry, 
remittent  fevers,  and  dropsy  from  various  organic 
affections;  and  in  the  original  attacksof  most  diseases 
where  the  appetite  is  lost,  and  where  nutriment 
has  been  withheld  as  a  remedial  measure.  In 
diseases  of  the  heart,  Becquerel  and  Rodier  foimd 
very  little  variation  till  dropsy  set  in,  after  which 
the  albumen  rapidly  diminished,  from  which  cir 
cumstance  it  may  be  inferred,  that  dropsical  effu 
sion  IS  promoted  by  adeficiency  of  this  constituent. 

It  IS  in  Bright's  disease  of  the  kidnev  that  a 
dimunition  of  the  albumen  of  the  blood  appears  to 
be  essentially  related  to  the  disease.  The  density 
of  the  serum  sinks  from  1029  —  31,  to  1019  —  20- 
and  in  one  case  Dr.  Bostock  found  it  as  low  as' 
1013.  According  to  Andral,  the  diminution  is 
exactly  proportionate  to  the  quantity  of  albumen 
in  the  urine.  In  this  disease  one  of  the  most  im- 
portant functions  of  the  kidney  also  nearly  ceases, 
and  there  is  an  accumulation  of  urea  in  the  blood 

The  albumen  of  the  blood  of  the  vena  portse, 
as  first  received  into  the  circulation,  is  in  an  im 
perfect  state  designated  albuminose,"  by  M. 
Mailhe  (Carpenier's  Prinoiples  of  Physiology,  p 
1C3),  and  "incipient"  albumen,  by  Dr.  Front. 
In  different  parts  of  the  vascular  system,  in  disease, 
there  are  probably  variations  depending  on  the 
proportion  of  alkali  with  which  the  albumen  is 
combined  ;  where  the  basic  albuminate  of  soda 
ought  to  exist  the  neutral  is  found  ;  and  since,  in 
these  states,  albumen  passes  freely  through  organic 
membranes,  it  is  probable  that  mal-assimilation  of 
albumen  is  intimately  concerned  as  a  cause  of  its 
transudation  through  the  kidneys  and  other  tis 
sues,  in  albuminuria,  cholera,  and  dropsies. 

The  fihrin  differs  chemically  from  the  .albumen 
in  being  more  highly  oxydised,  and  possessed  of 
the  power  of  fibrillatfon  when  the  blood  is  brought 
to  rest.  Its  quantity  and  quality  may  be  judged 
of,  in  some  degree,  by  the  dimensions  of  the  co- 
agulum  in  connection  with  the  contractile  power 
and  ultimate  density  of  the  clot  ;  but  its  quantity 
can  be  accurately  determined  only  by  analysis.  A 
redundancy  of  fibrin  occurs  in  various  states  of 
the  system,  as  after  parturition,  and  throughout 
the  early  period  of  lactation,  and  in  various  dis- 
eases, particularly  ardent  fever,  entonic  inflamma- 
tion, and  rheumatic  fever.  Its  quantity  may  b 
increased,  in_  proportion  to  the  solid  constituents 
taken  collectively,  to  above  four  times  its  usual 
amount;  from  2 "5  parts,  its  average  normal  stan- 
dard, it  has  been  found,  in  pneumonia,  as  high  as 
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10-5  parts  in  1000.  A  redundancy  of  fibrin 
gives  the  blood  a  tendency  to  coagulation  within 
the  vessels,  and  frequently  occurs  as  one  of  the 
most  promment  characteristics  of  a  primary  patho- 
logical condition.   (See  HypERiNcsis.) 

;  A  deficiency  of  fibrin  occurs  in  many  diseases  ; 
It  renders  the  blood  less  coagulable,  but  not  in  a 
degree  proportionate  to  the  loss  of  fibrin,  as  much 
IS  due,  in  the  character  of  this  process,  to  the  vital 
qualities  of  the  fibrin.  This  deficiency  is  met 
with  in  some  diseases  in  which  the  respiration  has 
been  interfered  with  during  life,  as  those  which 
prove  fatal  by  asphyxia,  or  obstructive  heart  dis- 
ease. It  may  be  reduced  to  a  mere  trace,  so  that 
the  blood  is  no  longer  coagulable,  as  in  some  ma- 
lignant diseases. 

When  the  vital  qualities  of  the  fibrin  are  de- 
teriorated, and  the  fibrin  weak,  the  blood  clot 
does  not  contract  in  the  usual  degree,  coagulation  is 
retarded,  the  coagulum  does  not  hold  the  red  cor- 
puscles uniformly  suspended  until  the  contraction  is 
complete,  the  corpuscles  are  very  unequally  disse- 
minated in  the  clot,  there  being  a  gradual  increase 
in  number  from  the  uppermost  to   the  lowest 
meshes,  and  the  density  of  the  clot  is  graduallj' 
diminished  in  a  corresponding  degree.    The  orga- 
nising qualities  of  the  liquor  sanguinis,  in  this 
diseased  condition,  are  weak  ;  the  nutritive  blas- 
temata  share  in  this  debility,  and  also  the  repara- 
tive exudations  after  operations  and  injuries  and 
in  diseases  generally.    When  the  blood  contains 
mere  traces  of  a  feeble  fibrin  no  clot  is  formed, 
and  the  corpuscles  subside,  with  a  few  flocculi,  as  a 
dark^or  blackish  sediment,  and  if  the  fibrin  lose  its 
vitality  in  iolo,  the  blood  remains  altogether  fluid. 
_  The  quality  of  fibrillation  in  the  liquor  sangui- 
nis appears  to  be  very  easily  affected  by  various 
external  and  internal  influences.    Measured  by 
the  amount  of  fibrin  obtained  from  the  blood  by 
analysis,  cerebral  congestion  diminishes  it,  and 
when  this  is  relieved  by  bleeding,  it  again  rises; 
an  efi'ect  probably  due  to  increased  respiration. 
{Andral.)    The  blood  is  often  fluid,  or  very  im 
perfectly  coagulated,  or  the  coagula  are  very  soft 
and  friable,  after  death  from  heart  disease,  in  cya- 
nosis, where  the  venous  and  arterial  blood  is  mixed, 
and  a  portion  of  the  latter,  as  it  passes  from  the 
arterial  to  the  venous  system  is  not  oxygenated, 
and  in  death  from  the  exhaustion  of  violent  mus- 
cular exercise.    The  fibrin  is  deficient,  or  dete- 
•iorated,  or  both,  and  the  blood  often  prevented 
coagulating,  from  the  action  of  various  poisons,  as 
carbonic  acid,  hydrocyanic  acid,  sulphuretted  hy- 
drogen gas,  carburetted  hydrogen,  arsenious  acid, 
oxalic  acid,  digitalis,  and  alkalies.     This  state 
occurs  also  in  adynamic  fevers,  purpura  hajraorrha- 
gica,  scurvy,  and  many  malignant  diseases,  giving 
a  tendency  to  effusions,  hemorrhages,  petechi;u 
and  vibices,  and  constituting  one  of  the  most  im- 
portant characteristics  of  more  complicated  diseases 
of  the  blood.    (See  Hvperinosis,  Span/Emi.\, 
T0XICOH.EMIA.) 

Not  onlj'  well  marked  changes  in  the  propor- 
tions of  these  constituents  of  the  liquor  sanguinis, 
but  the  proportions  which  the  two  varieties  of 
corpuscles  bear  to  each  otlier,  and  to  the  iluid  in 
which  t\viy  are  formed,  nourished,  circulate,  and 
deca_y,  differ  to  a  veiy  great  extent;  and  these 
dillerences  also  constitute  important  fi'aturcs  in 
some  severe  and  complicated  diseases  of  the  blood. 
The  colourless  corpuscles  have  been  long  kuown 


to  increase  in  number  in  inflammatory  blood,  al- 
though not  constantly,  and  in  the  vessels  of  an 
inrtamed  part,  and  this  increase  is  most  frequent 
in  persons  of  weak  health  and  in  certain  diseases, 
aa  tuberculosis.  Denis  observed  an  increase  in 
the  bulfy  coat  of  inflamed  blood  ;  the  white  cor- 
puscles approaching  in  appearance  to  pus  corpus- 
cles, and  the  exudations  from  blood  of  this  charac- 
ter having  a  great  tendency  to  corpusculate  and  to 
form  pus.  Bennett  and  Virchow  have  shown  that 
the  blood  may  be  loaded  with  white  corpuscles  for 
months  and  even  years,  to  the  extent  of  five  times 
their  usual  quantity,  and  that  such  condition  is 
not  at  all  connected  with  inflammatory  disease  of 
an}'  organ.  These  observers  difter  as  to  the  true 
nature  of  the  white  corpuscles  in  these  cases,  whe- 
ther they  are  the  usual  white  corpuscles  of  the 
blood  or  of  the  character  of  pus  or  mucus  globules. 
This  condition  is  often  associated  with  organic 
disease  of  the  spleen,  liver,  or  lymphatic  glands 
(See  Leucocyth^mia.) 

The  proportion  of  red  corpuscles  floating  in  the 
living  vessels  has  been  determined  by  ascertaining 
the  proportion  of  dry  corpuscles  in  extravasated 
blood.  It  is  liable  to  very  great  variations  in  dis- 
ease. An  excess,  as  a  general  rule," represents  an 
absolute  increase  of  the  organised  part  of  the 
blood,  in  other  words,  an  increased  quantity  of  red 
blood  in  the  system.  The  proportion  may  be 
one  third  more  than  the  average,  constituting 
eminently  rich  blood.  When  this  increase  cor 
responds  with  a  healthy  state  of  the  liquor  san- 
guinis, as  respects  the  condition  of 'its  albumen, 
fibrin,  and  other  constituents,  and  a  healthy  state  of 
the  nervous  system,  it  is  accompanied  by  an  aug- 
mentation of  animal  heat,  a  full  firm  pulse,  in- 
creased sensibility  and  muscular  irritability,  and 
great  mental  energy,  and  the  whole  quantity  of 
blood  in  the  vessels  is  increased.  (See  Plethora.) 

But  the  vital  powers  of  the  blood  are  not  at  all 
times  proportionate  to  the  absolute  or  relative  num- 
ber of  red  corpuscles.  An  excess  of  red  corpuscles 
with  a  deficiency  of  fibrin,  and  of  the  natural 
viscosity  of  the  liquor  sanguinis,  is  associated 
with  various  dangerous  conditions  ;  since,  together 
with,  and  probably  as  a  consequence  of,  the  more 
liquid  and  less  plastic  character  of  the  liquor 
sanguinis,  the  nutrition  of  the  finer  capillaries  suf- 
fers and  there  is  a  liability  to  cerebral  and  other 
hsemorrhages.  Again,  blood  with  an  excess  of 
red  corpuscles,  circulated  slowly,  devolopes  less 
heat  than  with  a  smaller  quantity  circulated  more 
rapidly  {Dr.  J.  T.  Simon);  and  when  red  blood 
is  made  in  excess  beyond  a  certain  point  its  direct 
effect  is  to  oppress  the  heart  and  vessels,  and  to 
dnmnish  the  energy  and  rapidity  of  its  own  circu- 
lation. In  some  pathological  states  also,  where 
the  red  corpuscles  are  relatively  increased  to  a 
great  extent,  owing  to  the  loss  of  the  fluid  con- 
stituents, as  in  cholera,  their  integrity  is  damaged 
and  the  energy  of  their  functions  destroyed. 
The  red  corpuscles  are  very  frequently  deficient. 
They  may  be  reduced  to  one-sixth  the  usual  quan- 
tity rendering  the  blood  so  poor  as  to  re.scmljle 
coloured  water.  When  moderately  deficient,  the 
colour  is  bright  red,  whereas  it  becomes  darker 
than  natural  when  they  are  in  excess.  The  cor- 
puscles being  deficient,  and  the  proportion  of  filjrin 
remaining  the  same,  are  essential  characteristics 
of  tlie  blood  in  chlorosis.  (See  Ciii.oiiosi.s.)  A 
deficiency  occurs  also  coustmitly  in  aiiiemia,  scurvy 
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tuberculosis,  cancer,  and  the  advanced  stage  of 
Bright's  disease,  and  has  been  observed  in  diabe- 
tes mellitus,  acute  purpura,  aneurismal  dilatation  of 
the  heart  with  dropsy,  lead  poisoning,  and  various 
cachectic  states.  A  total  destruction  has  been  ob- 
served in  malignant  scarlatina  with  purpura,  and 
in  acute  purpura  with  jaundice  (G  B.  Williams, 
Principles  of  Medicine,  ed.  2,  p.  115),  and 
various  poisons  introduced  into  the  liquor  sangui- 
nis may  occasion  their  rapid  disintegration  ;  the 
colouring  matter,  in  extreme  cases,  being  dissolved, 
and  scarcely  any  entire  corpuscles  remaining.  A 
morbid  condition  of  the  albuminous  constituent 
of  the  liquor  sanguinis  appears  to  occasion  a  dimu- 
nition  of  the  number  of  corpuscles,  and  in  most  of 
the  cases  here  cited  the  deficiency  corresponds  with 
a  deficiency  of  fibrin,  two  characteristic  of  some  of 
the  most  fatal  blood  diseases.  (See  SpaNjEmia, 
ToxicoH^MiA,  Tuberculosis.)  Deficiency  of  red 
corpuscles  with  increase  of  fibrin  has  been  observed 
in  Leucocythaemia.  {Dr.  J.  II.  Bennett.) 

The  alkaline  salts  of  the  blood  vary  consider- 
ably in  disease.  How  far  an  excess  or  deficiency 
of  these  salts,  as  a  whole,  or  of  any  salt  in  par- 
ticular, may  be  the  cause  or  the  effect  of  various 
affections  is  unknown.  An  excess  of  chloride  of 
sodium  is  produced  by  salt  diet,  but  only  to  a  very 
slight  extent,  the  extra  quantity  being  eliminated 
by  the  kidneys  almost  as  rapidly  as  absorbed.  An 
excess  of  the  alkaline  salts  has  been  detected,  durino- 
the  progress  of  acute  exanthemata,  in  typhus,  albu- 
minuria, dropsy,  and  hydrsmia,  and  even  to  the 
extent  of  double  the  average  amount  in  malignant 
mtermittents  and  endemic  dysentery.  This  ex- 
cess both  of  the  chloride  of  sodium  and  of  the 
carbonate  of  the  alkalies  has  the  effect  of  keep- 
mg  the  fibrm  dissolved  and  of  retarding  or  prevent- 
nig  coagulation.  By  increasing  the  density  of  the 
liquor  sangumis  it  modifies  the  condition  of  the  red 
corpuscles,  as  seen  by  their  bulging  and  becoming 
more  concave.  Chloride  of  sodium  bein^  inti° 
mately  connected  with  the  transmutations  of  organic 
principles  m  the  blood,  any  change  in  its  propor- 
tion may  exert  a  very  powerful  influence  over  them 
and  such  changes  are  found  in  some  of  the  most 
fatal  disorganisations  of  the  blood. 

The  alkaline  salts  have  been  found  greatly  di- 
minished in  severe  inflammations  {Denis  Leh- 
mami),  increasing  the  tendency  of  the  blood  to 
coagulate.  Dr.  Garrod  was  led  to  the  conclusion 
that  a  deficiency  of  potassa,  or  of  its  salts,  is  the 
proximate  cause  of  scurvy;  but  although  this  may 
be  true  of  the  disease  as  it  appears  in  some  eases 
It  cannot  be  so  in  others,  since  the  general  dote' 
rioration  of  the  blood  which  induces  the  symptoms 
of  scurvy  difters  as  the  disease  has  been  observed 
under  different  circumstances.  Lehmann  states 
tl  a  the  sal ts  are  diminished  in  the  serum  of 
cholera  blood,  bu  Garrod  found,  although  a  larce 
quantity  passes  oft  by  the  bowels,  that  the  quan- 
tity of  water  evacuated  is  larger,  and  the  percent- 
age of  saliacs  IS  rather  increased  than  diminished. 
A  deficiency  oi  alkaline  carbonates  lowers  thJ 
tcmporature  at  which  albumen  coagulates,  and  has 
a  tendency  to  remove  a  portion  of  alkali  from 
tlio  albuminate  of  soda,  whereby  a  portion  of 
albumen  becomes  separated  in  a  finely  granul-ir 
form,  and  produces  a  degree  of  turbidity  of  tho 
serum.  {I'kys.  Clicmis.  vol.  ii.  p.  20,5.)  A  dimi- 
nution of  alkali  also  lessens  the  action  of  oxvuen 
on  the  constituents  of  tiie  blood. 
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TJie  earthy  sails  never  accumulate  to  any  ex- 
tent, although  there  is  sometimes  a  deficiency 
owing  to  inadequate  supply  or  defective  assimi- 
lation. Thus,  dm-ing  pregnancy,  the  appropria- 
tion of  these  materials  in  the,  growth  of  the  foetus, 
often  reduces  them  to  a  luiUity  in  the  urine,  and 
fractures  recurring  at  this  time  may  remain  un- 
united. In  rachitis  the  same  thing  probablj' happens, 
and  softening  of  the  bones  may  be  induced  by  a  de- 
ficiency of  calcareous  salts  or  their  elements  derived 
from  the  food.  Most  diseases  of  the  bones  indi- 
cate a  deficiency  of  bone  earth,  but  whether  from 
defective  supply,  or  defective  organisation,  is  not 
certain. 

The  exiractivo  mailers  of  the  blood  are  an  in- 
definite group  of  substances  ahva3fs  present,  and 
probably  containing  many  compounds  undergoing 
progressive  and  retrograde  changes,  particularly 
the  products  of  the  metamorphosis  of  azotised 
tissues,  as  uric-oxide,  urea,  cystine,  creatine,  and 
the  like.  They  have  been  observed  in  excess  in 
some  diseases,  as  puerperal  fever  and  scurvy,  and 
have  been  suggested  as  the  causes  of  skin  diseases 
and  other  affections,  but  there  can  be  no  practical 
application  of  generalisations  of  this  kind,  owing  to 
the  heterogeneous  character  of  the  mass.  The 
effect  of  the  accumulation  of  particular  substances, 
as  urea,  which  in  the  healthy  state  is  removed  by 
the  kidneys  as  rapidly  as  it  is  formed,  will  be 
treated  of  under  another  head. 

Not  only  variations  in  the  proportions,  but  diffe- 
rences in  the  physical  and  vital  qualities,  and  chemi- 
cal combinations  of  the  constituents  of  tlie  blood,  in- 
dicate diseases  both  of  the  blood  itself  and  of  tlie 
animal  economy  generally.  This  has  been  inci- 
dentally stated  of  tlie  albumen  and  fibrin.  Specific 
gravity  of  the  mass  of  blood  does  not  aid  the  patho- 
logist much,  since  an  increased  proportion  of  one 
constituent,  as  of  the  corpuscles,  is  often  coincident 
with  a  diminished  proportion  of  other  constituents, 
as  of  the  fibrin  or  albumen.  The  colour  of  the 
blood  as  it  flows  in  superficial  parts  is  much  more 
significant,  A  preternaturally  dark  blue  colour, 
for  instance,  indicating  that  the  relations  between 
the  blood  and  air  are  imperfectly  maintained  in  the 
lungs  (see  Asphyxia)  ;  great  pallidity,  corre- 
sponding with  a  deficiency  in  quantity,  or  great 
poverty  of  blood  (see  Anemia,  Hydr^tsmia)  ;  an 
extremelj''  florid  state,  marking  increased  circula- 
tion and  rich  blo»d  (see  Hypeuinosis,  Ple- 
thora). The  various  hues  of  the  liquor  san- 
guinis contributing  to  the  colour  of  the  tunica 
adnatn,  lips,  gums,  and  external  surface,  are  also 
typical  of  morbid  states  of  blood  ;  as  from  the 
yellow  colouring  matter  of  bile  (Chol/emia)  ;  the 
greenish,  livid,  blackish,  or  dirty  colour  of  the 
skin  in  cachetic  diseases  ;  the  icteroid,  pale  lilac, 
saturnine,  and  other  hues,  in  many  diseases  to 
wliich  females  are  liable  ;  the  peculiar  bright  pink 
tint  on  a  pallid  basis,  in  consumption.  They  indi- 
cate particular  morbid  conditions,  aiding  the  sur- 
geon in  forming  his  indications  for  the  treatment 
of  surgical  diseases.  (See  Chlokosis,  Cancku, 
TuBKHcuj.osis,  Toxk.oh-bmia.)  The  Icmpcrct- 
ture  ai  the  blood  is  liable  to  frequent  variations 
within  a  limited  scale,  and  to  great  variations  occa- 
sionally. It  has  been  observed  as  high  as  110° 
Fah.  in  fever,  and  as  low  as  f)C°  in  cholera.  Tlie 
odour  of  the  blood,  and  the  escape  of  odoriferous 
pnnclples  into  its  halitus,  constitute  another  class 
of  symptoms  ;   hence  acid,  ammonincal,  putrid, 


earthy,  cadaverous,  and  many  other  odours  of  a 
specific  character,  in  various  cachexias,  diatheses, 
and  diseases  ;  as  in  gout,  rheumatism,  eruptive 
and  other  fevers,  malignant  and  gangrenous  aflfec- 
tions,  tuberculosis  and  insanitj'.  Changes  in  the 
degree  of  viscidity  is  another  circumstance  of  tlu^ 
utinost  importance.  Tiie  experiments  of  Pois- 
seuille  show  that  u  certain  degree  of  viscidity  is 
favourable  to  the  motion  of  liquids  through  capil- 
lary tubes,  and  any  material  alteration  in  the  pro- 
portions of  the  constituents  of  the  blood,  modifying 
the  natural  viscidity,  conduces  to  obstruction  in  the 
capillary  vessels  and  eflfusion  of  fluid  through  their 
parietes.    (See  IlYDRa;MiA,  HvPEniNOsis.) 

That  the  physical  and  vital  endowments  of 
the  corpuscles  undergo  modifications  is  shown  bj' 
their  specific  gravity  being  liable  to  changes. 
(C.  Schmidt.)  It  was  observed  to  range  from 
1-1025  to  M027  in  cholera  ;  and  was  1-085  in 
dysentery;  1-0845  in  albuminuria;  and  1-0855 
in  dropsies.  {Lchmann,  p.  176.)  They  are  ren- 
dered brighter,  diminished  in  size,  and  their  out- 
line and  central  mark  become  more  distinct  b)' 
superoxydation.  They  are  paler  or  darker  in  pro- 
portion to  the  quantity  of  colouring  matter  which 
they  contain.  They  are  acted  upon  by  the  degree 
of  viscidity  of  the  liquor  sanguinis,  or  by  foreign 
agents,  including  medicines  or  poisons,  introduced 
into  the  blood,  and  may  be  expanded  or  con- 
tracted, flattened,  jagged,  starred,  indented,  dis- 
torted, or  granulated  ;  these  changes  modifying 
the  colour  of  the  blood,  and  being  often  produced 
by  concentration  or  dilution  of  the  liquor  sanguinis, 
and  by  modifications  in  the  exosmose  and  endos- 
mose  of  the  parietes  of  the  corpuscle.  When  the 
water  of  the  blood  is  much  diminished,  as  in  cho- 
lera, or  during  excessive  perspiration,  they  are 
diminished  in  size  andgranidated;  becoming  larger 
and  smoother  when  the  liquor  sanguinis  is  diluted. 
They  have  been  observed  to  be  completely  de- 
stroyed in  some  fatal  diseases,  as  pysemia  and 
malignant  scarlatina.  ( Williams's  Principles  of 
Medicine.) 

As  the  coagulation  of  the  blood  is  one  of  its 
most  remarkable  physiological  phenomena,  so  tlio 
coagulation  of  human  blood  with  a  bufty  or  co- 
lourless coat  on  the  surface  of  the  clot,  is  one  of  the 
most  remarkable  of  its  pathological  phenomena, 
which  has  induced  surgeons  to  pay  great  attention 
to  this  process.  Deviations  from  the  usual  mode 
of  coagulating  are  verj'  frequently  indicative  of 
disease,  both  of  the  solids  and  fluids.  The  process 
may  be  hastened,  retarded,  or  prevented,  by  nu- 
merous causes.  The  contraction  of  the  clot,  after 
coagulation,  may  also  be  more  or  less  firm,  or  rapid, 
or  may  be  prevented  by  various  circumstances  ; 
many  of  which  are  pointed  out  in  works  on  physi- 
olog}'-,  and  must  be  bnrne  in  mind  when  estimating 
the  condition  of  tlic  blood  in  surgical  diseases. 

A  bufty  coat,  as  a  symptom  of  disease,  may  be 
produced  by  any  circumstiuice  whicli,  retarding 
coagulation,  allows  of  the  subsidence  of  the  red 
corpuscles  before  fibrillation  takes  place.  Observa- 
tion has  shown  that,  whenever  the  vital  actions 
are  increased,  whether  the  fibrin  be  the  product  of 
the  active  metamorphosis  or  a  mere  solution  of 
materials  received  into  the  blood,  its  quantity  is 
increased,  and  co.igulation  retarded,  the  red  cor- 
puscles are  then  li.ible  to  sink  in  the  liquor  san- 
guinis before  the  clot  is  formed,  and,  although  the 
subsequent  contraction  of  the  clot  may  be  extremely 


firm,  the  upper  portion  is  found  to  consist  only  of 
fibrin,  colourless  corpuscles,  and  a  portion  of  scrum, 
forming  a  butty  or  fibrinous  crust  ;  and  when  the 
wliite  corpuscles  have  been  increased  by  any  cause, 
they  may  constitute  as  much  as  one  half  of  the  bulk 
of  tliis  crust.  Hence  this  appearance  presents  itself 
generally  in  blood  drawn  during  inflammatory 
fever,  and  entonic  inflammation,  in  healthy  sub- 
jects. (See  IIyperinosis.)  On  the  other  hand, 
the  existence  of  a  small  quantity  of  fibrin,  and  the 
deterioration  of  its  quality,  by  wliich  the  viscidity 
of  the  blood  is  diminished,  favours  the  subsidence 
of  the  red  corpuscles,  and  although  coagulation  may 
begin  early,  it  is  at  first  so  weak,  and  the  con- 
traction so  feeble,  that  a  subsidence  of  the  cor- 
puscles takes  place  just  as  when  the  coagulation 
has  been  retarded,  and  a  bu%  coat  may  be  formed. 
This  occurs  in  many  diseases  of  debility  and  low 
states  of  the  sj'stem.  (See  Span^emia.)  So, 
also,  an  increase  in  the  specific  gravity  of  the  red 
corpuscles,  or  a  diminution  in  the  density  of  the 
liquor  sanguinis,  or  both,  or  any  circumstance 
which  promotes  the  aggregation  of  the  corpuscles, 
and  their  disposition  to  form  nummular  masses, 
(since  the  resistance  to  a  solid  sinking  in  a  fluid 
diminishes  in  proportion  as  the  surface  of  the  solid 
diminishes),  lead  to  the  formation  of  a  buffy  coat. 
Thus  a  buft'y  coat  occurs  in  diseases  of  the  most 
opposite  nature,  and  owing  to  the  dilution  of  the 
liquor  sanguinis  and  the  increased  proportion  of 
white  corpuscles,  it  is  also  often  formed  after  a 
second  or  third  venesection,  or  repeated  losses  of 
blood. 

The  surface  of  the  buffy  coat  may  be  concave  or 
plane,  or  even  convex  when  it  depends  on  an  ex- 
cess of  fibrin.  Since  the  layer  of  bufl^  encloses  no 
red  corpuscles,  and  generally  but  few  foreign  ele- 
ments, the  fibrin  contracts  more  closely  than  the 
fibrin  of  the  clot  beneath  it,  producing  a  tendency 
to  contract  within  a  smaller  diameter.  This  ten- 
dency being  resisted  by  the  connection  of  the  buffy 
with  the  red  clot,  the  margins  of  the  latter  become 
expanded,  and  are  drawn  upwards,  while  the  con- 
tractile power  of  the  fibrin,  taking  greater  effect 
in  proportion  to  the  distance  from  the  resistance 
a  concavity  is  produced  in  the  clot,  and  tiie  congu- 
liim  becomes  cupped,  an  appearance  frequently 
observed  in  entonic  inflammatory  diseases.  When 
the  fii)rin  is  deficient  or  defective,  the  surface  of 
the  crust  remains  plane,  or  becomes  convex,  the 
cnist  being,  at  the  same  time,  soft,  and  often  of  a 
greyish  white  colour.  These  effects  often  depend, 
in  part,  on  an  excess  of  colourless  particles,  or  on 
vesciclcs  of  fat ;  a  condition  of  the  buffy  coat  which 
presents  itself  in  inflammatory  diseases  in  debili- 
tated habits. 

The  tendency  of  the  corpuscles  to  sink,  and  to 
thc  formation  of  a  buffy  coat,  has  been  observed  to 
be  increased  in  blood  deficient  in  snlts  with  a  rela- 
tive increase  of  albumen  ;  in  blood  that  is  dark 
from  being  rich  in  iron  ;  and  in  lilood  with  waterv 
liquor  sanguinis.  On  the  other  hand,  when  the 
corpuscles  are  pale  and  rich  in  fat,  their  tendency 
13  to  sink  slowly,  and  a  buffy  coat  is  not  so 
readily  formed. 

.'>.  Till!  alisnrplion  or  relcniion  of  suhslanccs  dc- 
rchjKd  duyiiirj  the  procaines  of  litematnsis. —  Organic 
compounds  formed  in  the  blood,  or  introduced  from 
the  tLssups,  produce  pathological  conditions  of  tliis 
fluid  under  n  great  variety  of  circiimstancrs.  'J'liey 
may  be  products  of  indigestion  or  nialassiniiiation, 
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or  the  results  of  an  arrest  of  the  ascensive  or  de- 
censive  metamorphoses  of  various  organic  substances, 
whether  those  received  by  tlie  blood  from  the  dis- 
integrated tissues,  or  those  introduced  with  the  in- 
gesta.     They  are  frequently  definite  compounds 
formed  during  the  transpositions  of  the  elements  of 
complicated  organic  principles  into  more  simple 
substances,  previous  to  elimination  ;  and  the  more 
perfect  the  processes  of  ereniacausis  and  secretion— 
the  action  of  the  lungs,  liver,  skin,  kidneys,  and 
other  depurating  organs,  the  less  likely  are  such 
substances  to  present  themselves  in  the  blood. 
Morbid  conditions  under  this  head  are  extremely 
various,  and  intimately  associated  with  some  of  the 
most  fatal  diseases  that  occur  in  surgical  practice, 
The  following  arrangement  will  indicate  the  scope 
of  this  part  of  the  subject,  and  assist  the  student 
in  his  reference  to  the  most  important  diseases. 
a.  Blood  diseased  from  the  absorption  of  crude  or 
deleterious  substances  formed  in  the  alimentary 
canal  during  primary  digestion.     (See  Toxico- 
II.EMIA.)    h.  From  an  arrest  of  the  molecular  trans- 
positions of  the  substances  conveyed  into  it.  Sugar, 
lactic  acid,  uric  acid,  urea,  hippuric  acid,  creatine, 
creatinine,  volatile  fatty  acids,  and  many  odorous 
substances,  regarded  by  chemists  as  products  of  the 
retrograde  metamorphoses  of  the  organic  principles 
of  the  blood,  have  in  many  instances  been  detected 
in   morbid  blood.     (See  Blood,  Acidity  op  ; 
Gluch^emia;  Oxai,.!emia.)   c.  From  the  reten- 
tion of  substances  prepared  for  elimination.   If  the 
secreting  cells  of  the  kidneys,  liver,  or  skin,  fail  to 
secrete  bile,  urea,  and  other  substances  prepared 
for  excretion,  or  if  the  lungs  and  skin  fail  to  ex- 
crete carbonic  acid  gas,  or  the  cells  of  the  mammie 
milk,  these  materials,  or  tlieir  analogues,  accumu- 
late, and  the   blood   becomes   diseased.  (See 
Asphyxia,  Lithiasis,  Urjjmia,  Cholodmia.) 
(/.  From  the  reabsorption  of  the  secretions  or  their 
products.    A  failure  of  secretion  and  a  failure  of 
excretion  are  two  different  things.   If  the  secreting 
cells  of  the  liver  fail,  the  blood  is  not  depurated  ol' 
the  materials  which  in  the  act  of  secretion  con- 
stitute bile  ;  but  if  the  excretory  ducts  become  ob- 
structed, this  substance  may  be  reabsorbed,  either 
as  bile  or  as  some  new  compound.    (See  Cho- 
L/EMIA.)    c.   From  materials  .supplied  from  the 
tisssues,  and  resulting  from  nialassiniiiation  in  se- 
condary digestion.    /.  From  the  absorption  of 
pathological  products.    The  blood  is  very  often 
contaminated  by  the  absorption  of  its  own  exuda- 
tions.   When  pus  is  not  evacuated  externally,  the 
pus  corpuscles  separate  into  granules,  and  are  ulti- 
mately dissolved,  and  the  fluid  is  reabsorbed,  and 
mixed  with  the  blood.    These  products  undergo  u 
series  of  transformations,  and  are  ultimately  o.\-creted 
by  the  I  ungs,  kidneys,  or  skin.    In  their  progress 
thrniigh  these  changes  they  often  excite  the  b?ood, 
and  incre.nsc  its  active  metamorphoses,  as  sliown  bv 
an  increase  in  the  quantity  of  fibrin  or  of  urate  of 
ammonia,  and  other  products.  So  .-ilso  the  fluids  of 
tubercle,  cancer,  or  any  morbid  growth  or  exuda- 
tion, may  mingle  with  the  fluids  of  the  parenchyma 
and  bo  conveyed  back  into  the  blond  as  molecules 
and  granules,  with  inherent  tendencies  to  evolution. 
{V<m  dcr  Koll;.)    Not  only  do  these  materials 
produce  the  most  marked  symptoms,  as  the  hectic 
fever  resulting  from  the  absorption  of  tuberculous 
ichor,  but  they  may  be  developed  into  substances 
or  structures  similar  to  those  from  which  they 
are  originally  derived,  or  secondary  growths,  as 
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in  cancer,  (See  Cancer,  Pyemia,  Tubercu- 
losis. ) 

6.  The  presence  of  materials  foreign  io  iJie  animal 
ecOnonri/. — These  may  be  organic  or  inorganic  sub- 
stances, introduced  into  the  blood  by  absorption  or 
otherwise.  Many  poisons,  and  a  great  variety  of 
medicines,  some  of  which  are  also  virulent  poisons, 
are  absorbed,  and  may  be  detected  in  the  blood  or 
the  secretions,  either  in  their  original  state,  or  after 
having  entered  into  new  chemical  combinations. 
These  foreign  agents  may  increase  or  diminish  the 
molecular  activity  of  the  blood,  or  may  modify 
the  proportions  of  its  constituent  parts,  and  pro- 
duce complicated  morbid  processes  in  the  blood  it- 
self ;  or,  without  any  appreciable  change  in  the 
blood,  may  be  conveyed  to  all  parts  of  the  economy. 
Alcohol,  chloroform,  prussic  acid,  for  instance,  and 
most  mineral  and  many  vegetable  substances,  are 
thus  detectable  in  the  blood.  A  very  large  pro- 
portion of  the  diseases  affecting  the  animal  economy 
is  produced  by  poisons  in  the  blood.  This  subject, 
with  the  laws  which  regulate  the  action  of  poisons, 
is  of  the  highest  interest  to  the  surgeon,  and  is 
treated  of  fully  in  the  Art.  Toxicohjemia. 

These  morbid  conditions  of  the  blood  constitute 
prominent  features  in  many  of  the  maladies,  acute 
and  chronic,  to  which  the  animal  economy  is  liable. 
In  some  cases  they  are  the  conseq^uences  of  accidents 
and  diseases,  occurring  locally,  or  originating  in 
vital  organs,  or  in  the  nervous  system  ;  in  others, 
they  are  primarily  and  essentially  related  to  the 
proximate  cause  of  the  disease.  An  excess  of  ma- 
terials in  direct  relation  to  the  secreting  functions 
of  particular  organs,  or  essential  to  the  nutrition  of 
particular  tissues,  becomes  a  cause  of  hypersecretion 
or  hypernutrition,  'and  of  diseases  of  the  organs 
of  secretion  and  nutrition  ;  an  increase  of  salts 
produces  diarrhoea  or  diabetes  ;  a  continuous  in- 
crease of  urea  produces  hypertrophy  of  the  kidney, 
as  shown  by  the  fact  that  when  one  kidney  is  de- 
stroyed, the  renal  cells  of  the  other  are  augmented 
in  number,  and  the  organ  enlarges  ;  an  increase 
of  hydrocarbonaceous  material  leads  to  an  increased 
formation  of  adipose  tissue;  and  an  increase  of  the 
proteine  compounds  to  hypertrophy  of  muscular 
organs.  A  deficiency  in  some  essential  constituent 
of  the  blood  is  one  of  the  most  usual  causes  of 
debility.  When  this  deficiency  is  of  a  nature  to 
disturb  the  nutrition  of  the  nerves  or  the  muscles, 
it  impairs  their  functions,  and  thus  causes  debility. 
In  the  debility  of  fevers  and  of  chronic  diseases 
of  the  blood,  the  nutritive  materials  become  ex- 
hausted. In  like  manner  a  diminution,  either 
of  the  quantity  of  blood  or  in  the  proportion  of 
its  nutritive  or  eliminatory  materials,  produces 
deficiency  or  suppression  of  secretion  or  of  nu- 
trition, and  local  or  general  atrophy,  or  degenera- 
tion of  tissue ;  the  particular  kind  of  degenera- 
tion, as  that  which  developes  fat,  depending  upon 
the  predominating  constituents  of  the  morbid 
blood.  So  also  exudations  depend  on  morbid 
conditions  of  the  blood.  They  are  fluids  which 
separate  from  the  mass  of  blood,  and  transude 
through  the  vessels,  in  disease,  and  are  contra- 
distinguished from  the  blastemata  of  healthy  blood  ; 
.and  although  they  depend,  in  part,  upon  the  state 
of  the  capillary  vessels  through  which  tliey  exude, 
whether  dilated  or  contracted,  elongated  or  relaxed, 
modifying  the  flow  of  blood  tlirough  their  channels 
and  upon  the  state  of  the  pores  in  their  parietes, 
and  although  they  may  also  be  influenced  by  nervous 


impressions  and  electrical  agencies,  and  also  by  the 
cheniico-vital  qualities  of  the  parenchyma  in  which 
they  occur,  they  are  also  very  materially  dependent 
on  the  actual  state  of  the  blood.  These  exudations 
are  of  the  most  variable  nature  ;  they  either  become 
solid,  or  remain  fluid  in  the  tissues,  and  may  or 
may  not  be  organisable  ;  they  comprise  a  liquor 
puris,  a  liquor  canceris,  a  liquor  tuberculosis,  and 
they  form  the  nidus  or  basis  of  morbid  deposits, 
accumulations,  and  growths,  as  pus,  molecular 
fibres,  fibrous  layers,  granules,  tubercle,  cancer, 
fatty  collections,  parasitic  vegetations,  black  pig- 
ment constituting  an  element  of  melanosis,  glutinous 
masses  constituting  colloid  cancer,  accumulations  of 
margarine  or  cholesterine,  masses  of  mineral  matter, 
calcareous  masses,  phosphate  of  lime.  The  whole 
of  these  depend  on  the  inherent  composition  of  the 
exudation,  and  this  again  on  the  state  of  the  blood. 
When  blood,  otherwise  healthy,  becomes  inflamed 
and  stagnates  in  a  part,  the  exudation  developes 
itself  into  healthy  pus,  which  differs  somewhat  ac- 
cording to  the  tissue  and  seat  of  the  exudation  ;  in 
a  tuberculous  state  of  the  blood,  the  exudation  de- 
velopes imperfect  pus,  the  pus  corpuscles  are  ir- 
regular and  misshapen  ;  and  cancerous  blood  leads 
to  exudations  in  which  cancer  cells  are  developed. 
Diseased  blood,  by  attenuating  the  blood-vessels, 
or  producing  a  morbid  condition  or  degeneration  of 
their  coats,  and  rendering  them  weak  or  brittle, 
lays  the  foundation  for  aneurism.  So  also  morbid 
states  of  the  blood  exhibit  themselves  in  the  most 
marked  manner  in  pathological  processes  set  up  as 
the  consequences  of  injuries,  determining  their  na- 
ture and  results,  whether  the  adhesive  or  suppura- 
tive process  set  in,  the  character  of  the  pus,  the 
nature  of  an  abscess  or  of  an  ulcer,  and  the  tendency 
to  healthy  nutrition  or  to  gangrene, — the  whole 
depending  mainly  on  the  state  of  the  blood. 

In  like  manner,  morbid  conditions  of  the  blood 
act  as  predisposing  causes  of  manj'  local  diseases. 
The  vital  fluid,  deviating  from  its  normal  state,  or 
containing  foreign  substances,  may,  mider  ordinary 
circumstances,  circulate  through  the  organs,  often 
for  a  considerable  time,  without  deranging  their 
functions  or  disorganising  their  structures,  although 
liable  to  operate  as  a  predisposing  cause  of  nume- 
rous local  afi'ections.  When  the  blood  is  healthy, 
the  nervous  powers  and  the  vigour  of  the  organic 
functions  enable  the  system  to  resist  the  effects  of 
the  ordinary  existing  causes  of  disease,  such  as 
changes  of  temperature,  exposure  to  excessive 
heat  or  cold,  damp,  draughts  of  air,  or  the  effects  of 
the  depressing  passions,  and  the  like;  when,  on  the 
contrary,  blood  contains  an  excess  or  deficiency  of 
its  elementary  or  proximate  principles,  or  has  been 
rendered  impure  by  foreign  materials,  such  in- 
fluences become  the  true  exciting  causes  of  nume- 
rous diseases  of  particular  structures  or  organs.  It 
is  thus  that  one  person  is  morbidly  susceptible  of 
the  influences  in  question,  and  others  invariably 
resist  them.  Many  individuals  are  habitually 
liable  to  "take  cold,"  on  exposure  of  the  surface  ; 
when  the  blood  is  thrown  upon  intonial  parts,  if 
both  blood  and  structure  be  health)-,  the  vital 
dynamics  are  suflicient  to  avert  any  ill  conse- 
quences ;  if  either  be  in  an  unhealthy  state,  some 
morbid  action  is  liable  to  be  set  up.  Ilencc,  if  the 
blood  be  too  saline,  or  too  viscid,  or  too  fibnnous, 
or  contain  alcohol,  or  lactic  acid,  or  other  stimulat- 
ing or  irritating  particles,  congestion,  irritation,  or 
inflammation  of  the  mucous  or  fibrous  membranes,  or 


of  the  parench}Tnatous  organs,  may  be  the  result  ; 
thus,  an  unhealthy  state  of  the  blood  acta  as  a  pre- 
disposing cause  of  pneumonia,  rheumatism,  bron- 
chitis, and  other  affections. 

This  principle  is  well  illustrated  in  excessively 
fibrinous  blood.  Dr.  Moseley,  a  very  accurate  ob- 
server, records  {A  Treatise  on  Tropieal  Diseases,  p. 
]02)  _that,  in  the  neighbourhood  of  Kingston, 
Jamaica,  in  the  months  of  January,  February, 
and  March,  1799,  there  was  not  one  shower  of 
rain,  and  the  sea  breezes  were  violent.  Of  the 
many  luindreds  whom  he  bled,  there  was  not  a 
person  of  either  sex,  or  of  any  colour,  whose  blood 
was  not  siz3',  and  the  prevalent  disease  was  rheu- 
matism. ■\V^e  may  infer  from  this  statement,  tliat 
an  extremely  dry  state  of  the  atmosphere,  with 
cold  winds,  increased  the  vital  activity  and  the 
oxygenation  of  the  blood,  so  as  to  render  it  ex- 
ceedingly fibrinous,  and  that  the  blood  in  this 
state  constituted  a  predisposition  to  rheumatic 
attacks,  on  e.xposure  to  the  occasional  or  exciting 
causes  of  that  disease. 

But  diseases  are  often  seated  primai-ily  and 
essentially  in  the  blood.    Whenever,  in  constitu- 
tional affections,  organic  lesions  or  functional  dis- 
turbances occur  in  various  parts  of  the  body,  as 
in  scrofula  and  syphilis,  or  are  widely  scattered 
over  a  surface,  as  in  the  exanthemata  or  chronic 
cutaneous  diseases,   or  occur  in  many  distant 
parts  in  similar  structures,  as  in  joints  affected  with 
rheumatism,   they   depend  entirely  upon  some 
morbid  condition  of  the  blood,  and  very  frequently 
on  a  special  morbid  matter  in  that  fluid.    The  de- 
l>endence  of  local  diseases  on  a  diseased  state  of 
the  blood,  and  the  specific  and  distinctive  cha- 
racter of  blood  diseases,  are  well  illustrated  by 
tuberculosis  and  syphilis,  maladies  which  present  a 
very  large  proportion  of  the  cases  coming  under  the 
special  cognizance  of  the  surgeon.    The  one  pro- 
bably depending  upon  some  change  in  the  oleagi- 
nous and  proteinform  constituents,  and  the  other, 
.ipon  the  reception  of  a  poison  from  without ;  the 
;ymptoms,  progress,  sequela;,  and  medical  and  sur- 
gical treatment  of  their  constitutional,  and  local 
nanifestations  being  totally  different.    So,  also,  the 
nodifications  produced  in  the  blood,  and  in  the 
nitiition  of  the  tissues,  by  numerous  foreign  agents, 
ay  the  foundation  for  many  of  the  diseases  de- 
scribed in  this  Dictionary,  as  where  rheumatic 
natter  produces  diseases  of  the  joints,  or  cataract; 
ir  where  poisons  produce  amaurosis,  or  cancerous 
natter  cancer.  Absorption  of  the  poison  of  glanders, 
if  animal  matter  from  a  wound  received  in  dis- 
ection,  inflammation  and  the  formation  of  pus 
n  a  vein,  surgical  operations,  injuries  of  the  head, 
ompound  fractures,  iiifliimmation  of  the  sinuses 
■  t  the  dura  mater,  the  bursting  of  abscesses  in  the 
iscera,  produce  diseases  which  must  be  considered 
.3  essentially  seated  in  the  blood,  and  are  charac- 
erised,  in  their  general  effects,  by  fever  of  a  ty- 
ihoid  character,  and  secondary  affections  of  various 
emote  parts  ;  particularly  of  the  joints,  synovial 
lembranes,  cartilages,  subcutaneous  and  intermus- 
ular  cellular  tissue,  the  lungs  or  the  liver.  These 
rogenerally  of  an  inflammatory  character,  quicklv 
•rminatnig  m  effusions  'of  liquor  puris.    In  their 
Ifects  they  resemble  those  of  animal  poisons  ab- 
irbed  from  without. 

The  blood  may  be  directly  affected  or  totally 
epriyed  of  its  fibrillating  quality  for  instance,  or 
'agulation  may  be  greatly  deteriorated  and  rc- 


BLOOD,  PATHOLOGY  OF.  337 

tarded,  by  electric  and  nervous  shocks,  asphyxia, 
the  inhalation  of  poisonous  gases,  poisons  absorbed, 
and  many  other  influences.  Its  chemico-vital  qua- 
lities may  be  disturbed,  its  circulation  interrupted, 
or  coagulation  produced  in  the  vessels,  by  the  in- 
troduction or  development  of  solid  particles,  as  pig- 
ment granules  (See  Blood,  Pigment  Granules 
in).  Air  may  be  developed  within  or  intro- 
duced into  the  vessels  with  fatal  consequences  (See 
PneuhiatHjBMIa)  ;  or,  as  the  immediate  and  essen- 
tial result  of  morbific  agents,  the  vitality  of  the 
blood  may  be  totally  destro3'ed.  (See  Necrjsmia.) 

Thus  the  most  important  considerations  having 
•eference  to  the  blood  continually  arise  in  surgical 


practice.    Resistance  or  non-resistance  to  morbific 
agencies  depends  not  only  on  its  actual  composi- 
tion and  vital  condition,  but  on  its  quantity  and 
the  activity  of  its  circulation.    Whether  a  poison 
be  absorbed  in  any  particidar  case  niay  depend  on 
the  state  of  the  blood  in  the  part  of  the  body  to 
which  the  morbific  agent  has  been  applied.  When 
the  pressure  in  the  vascular  system  is  in  excess, 
impeding  motion  in  the  capillaries,  endosmotic 
action  diminishes  and  is  less  certain^  thus  plethora 
counteracts  absorption.     When  the  pressure  is 
weak,  absorption  is  promoted;  lience  debilitated 
individuals  often  receive  into  the  blood  the  mate- 
ries  morbi  which  would  be  resisted  by  those  in 
good  health.   This  is  all  the  more  important,  inas- 
much as  a  morbific  agent  absorbed  slowly  will 
often  be  decomposed  or  excreted  without  any  in- 
jurious^ efi'ects,  whereas,  if  absorbed  rapidly,  the 
most  violent  effects  may  ensue.    As  the  blood  is 
constantly  undergoing  changes  by  the  reception  of 
new  materials  and  the  elimination  of  the  old,  and 
does  not  remain  the  same  from  one  hour  to  the 
other,  and  as  very  considerable  changes  sometimes 
take  place,  more  or  less  suddenly,  so  the  character 
of  local  diseases  is  liable  to  alterations.  Exuda- 
tions and  effusions  may  at  one  time  abound  in 
elements  which  do  not  exist  at  another.  Various 
kinds  of  exudation  may  thus  be  mixed.  Tuber- 
culous matter  may  be  mixed  or  alternate  with 
simple  inflammatory  exudation.    A  glandular  en- 
largement, or  fibrous  growth  the  result  of  a  blow 
emits  a  simple  inflammatory  exudation,  the  blood 
becoming  cancerous  after  the  lapse  of  time,  and  pour- 
ing out  a  liquor  canceris,  may  cause  them  to  "  de- 
generate "  into  cancer  ;  or  the  materials  supplied 
by  the  blood  being  changed,  tubercle  or  cancer 
may  be  superseded  by  fibrous,  fatty,  or  calcareous 
elements.    Again,  urinary  deposits  and  the  formti- 
tion  of  calculi,  depending  on  morbid  states  of  the 
blood,  exhibit  changes  and  alterations  in  their  cha- 
racters corresponding  with  changes  in  the  state  of 
the  blood.    All  the  elements  of  which  these  sub- 
stances consist  and  most  of  their  compound  nrin 
ciples  are  first  contained  in  the  blood,  and  arc' 
subject  to  highly  complicated  decomposiiiK  and  re- 
coinposing  affinities  and  transpositions,  which  over- 
rule the  more  simple  affinities  of  inorganic  nature  • 
bu  they  are  no  so<,ner  removed  from  the  blood  than 
ordinary  chemical  affinities  come  into  play,  „„d 
they  are  highly  disposed  to  crystallise. 

Diseases  of  the  blood  may  be  acute  and  ranidlv 
developed,  giving  rise  to  acute  aftections,  as  li luma- 
titis  and  pycemia,  and  becoming  the  cause  of  rapid 
or  even  sudden  death,  as  in  nccraimia  ;  or  chronic 
coming  on  insidiously  and  unobserved,  until  somo 
disorganisation  or  functional  disorder  manifests 
Itself,  as  111  tuberculosis,  cancer,  albuminuria,  cir- 
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rhosis  of  the  liver,  and  valvular  disease  of  the 
heart.  They  maj-  be  primary,  the  symptoms  and 
mode  of  expression  of  the  disease  depending  on 
the  cause,  the  nature  of  the  morbid  change,  and 
the  effect  on  the  nervous  system,  as  in  the  exan- 
themata, glanders,  fevers,  and  hemorrhages  ;  or 
secondary  and  consecutive,  being  the  result  of  some 
local  process,  as  when  a  disease  in  the  whole  mass 
of  blood  is  produced  by  matter  absorbed  from  a 
part.  They  may  terminate  in  the  restoration  of 
the  blood  to  a  healthy  state,  as  when  a  morbid 
poison  is  eliminated,  or  a  morbid  process  ex- 
hausted or  counteracted  ;  or  by  one  morbid  condi- 
tion passing  into  another  morbid  condition,  as  in 
cases  where  the  poison  of  syphilis  is  expelled  and 
mercurialism  superinduced  ;  or  in  the  destruction  of 
life  through  the  brain,  or  some  essential  part  of  the 
nervous  system,  the  lungs,  or  the  heart,  or  by  a 
general  loss  of  vitality  in  the  blood  itself. 

The  causes  by  which  a  diseased  state  of  the 
blood  is  produced,  as  may  be  collected  from  the 
facts  already  stated,  are  extremely  numerous. 
The  following  may  be  mentioned  as  the  most  pro- 
minent. Excess  or  deficiency  of  the  ingesta,  either 
liquid  or  solid,  as  a  whole,  or  of  one  or  more  of  the 
essential  staminal  principles  of  food  ;  unwholesome 
diet,  as  decomposing  animal  and  vegetable  sub' 
stances,  often  developing  poisons;  impure  water 
and  especially  the  abuse  of  alcoholic  fluids  ;  any  in 
fluence  producing  excessive  or  defective  action  of 
any  secreting  organ  by  which  the  blood  may  be 
impoverished,  or  its  molecular  changes  disturbed 
by  the  retention  of  effete  materials  ;  vitiation  of 
the  air  respired,  and  alterations  in  the  relations  be- 
tween the  food  and  the  air,  in  particular  too  high 
or  too  low  a  degree  of  oxydation  ;  anything  tending 
to  weaken  or  derange  digestion  in  any  of  its  stages 
throughout  the  alimentary  canal,  or  to  produce  ex- 
cess or  deficienc)'^  in  the  nutrition  of  organs  or 
structures,  thereby  either  exhausting  the  blood  of 
particular  elements,  or  producing  accumulations 
therein,  or  derangements  of  the  secondary  diges- 
tion of  any  kind,  or  of  the  destructive  metamor- 
phoses of  effete  organised  tissue  ;  loss  of  any  con- 
siderable quantity  of  blood ;  the  introduction  of 
substances  foreign  to  the  economy  by  absorption 
through  the  teguraentary  membranes  or  with  the 
air  respired  ;  any  influence  causing  the  retention 
of  secretions  intended  for  elimination  or  for  special 
uses  in  the  economy,  or  the  resorption  of  their 
elements  or  constituent  principles  ;  the  dovelope- 
ment  of  any  disease  in  the  tissues,  during  which 
vital  and  chemical  reactions  take  place,  furnishing 
abnormal  constituents  to  the  blood,  as  from  dis- 
charges in  inflamed,  ulcerated,  or  sphacelated  sur- 
faces, or  the  products  of  the  dissolution  of  pus, 
mucus,  fibrin,  tubercle,  or  cancer;  anything  which 
produces  the  detention  of  a  quantity  of  blood  bj' 
remora  or  stagnation,  as  in  the  venous  channels  of 
the  spleen,  the  blood  from  which,  in  certain  dis- 
eases, has  been  found  impaired,  being  poor  and 
anaemic,  and  the  rod  corpuscles  destroj'ed,  dam- 
aging or  poisoning  the  whole  mass  on  its  return 
into  the  circulation  ;  in  females,  the  retention  or 
resorption  of  the  menstrual  discharge,  the  lochia, 
or  the  milk,  or  their  constituents  or  products,  the 
secretions  or  the  effete  materials,  which  ought  to 
be  excreted  durinu'  tlie  periodical  depuration,  acting 
as  poisons,  or  inducing  anremia  and  cachexia  by 
contaminating  the  whole  mass  ;  llie  occult  effects 
of  solar  and  perhaps  lunar  influences,  of  elcctricitj', 


shock,  nervous  and  mental  impressions,  and  the 
powers  of  nature  generally,  any  of  which  may 
exert  a  direct,  or,  through  the  nervous  system,  an 
indirect  influence  upon  tlie  entire  mass  of  blood,  or 
upon  a  portion  of  it  in  some  part  of  its  circuit. 
II  ence,  diseases  of  the  blood  are  the  results  of  acci- 
dental or  habitual  errors  in  the  relations  of  the  ani- 
mal economy  to  the  inorganic  world  as  respects 
air,  food  and  drink,  the  egesta,  exercise  and  rest, 
sleep  and  watching,  and  the  passions.  These  causes 
may  operate  suddenly  or  insidiouslj',  rapidly  or 
slowlj'.  Their  effects  are  often  wholly  unsus- 
pected by  the  individual.  So  great  is  the  influ- 
ence of  habit  in  blunting  the  sensibility  to  im- 
pressions acting  continuously  on  the  nervous  sys- 
tem, that,  as  in  the  case  of  breathing  habitually  a 
vitiated  air,  individuals  ma}"-  be  subjected  to  them 
with  comparative  impunitj',  until  the  red  corpus- 
cles, the  fibrin,  and  other  essential  constituents, 
are  damaged  and  reduced  in  quantity,  and  until 
the  blood  has  become  impoverished  in  the  highest 
degree,  and  insufficiently  vitalised  any  longer  to 
sustain  efficiently  the  functions  of  life. 

The  treaimeiit  required  for  the  correction  of 
morbid  states  of  the  blood  and  for  the  cure  of 
those  diseases,  which  depend  on,  or  are  intimately 
associated  with,  diseased  blood,  is  best  consi- 
dered in  connection  with  the  history  of  each  dis- 
ease, or  of  those  primary  pathological  conditions 
which  are  separately  considered,  and  have  been  re- 
ferred to  ;  but  there  are  a  few  general  remarks 
which  may  here  be  appropriately  made. 

The  vis  physiologica,  or  "  vis  medicatrix  na- 
turae," is  remarkably  active  in  the  blood,  as  shemi 
in  the  ver}'  great  tendencj'^  which  exists  towards 
the  re-establishment  of  a  better  condition,  when 
from  any  cause  the  healthy  state  has  been  dis- 
turbed.   The  laws  regulating  imbibition  and  ab- 
sorption sufficiently  indicate  this.    If  the  vessels 
be  too  full,  as  in  plethora,  absorption  is  dimi- 
nished.   If  they  contain  too  small  a  quantity  of 
blood  it  is  increased.     In  its  passage  through 
secreting  organs  superfluous  water  is  rapidly  dis- 
charged, so  that,  unless  in  extreme  cases  of  discasei 
dilution  never  occurs  to  the  extent  of  dissolving 
the  corpuscles.    When  the  red  corpuscles  are  re- 
duced in  quantit}'  from  a  deficiencj'  of  iron,  li 
absorption  of  this  elem.ent  from  the  alinicnt:iiy 
canal  is  extreme!}'  rapid,  and  the  blood  quickly 
recovers  its  normal  state.    The  introduction  of 
minute  portions  of  foreign  substances  quickly  exci 
molecular  actions  and  reactions  both  in  the  bli  nii 
and  tissues  through  \yhich  it  permeates,  by  which 
such  substances  are  cither  destroyed  or  eliminated. 
The  spontaneous  recovery  of  the  blood  from  a  state 
of  disease  is  remarkably  exhibited  in  cases  of  fever. 
Simultaneously  with  the  subsidence  of  the  disease, 
the  proportion  of  fibrin  augments  independently  of 
nutritive  matter  introduced  into  the  system.  In 
the  case  of  poison  introduced  from  without  also, 
Avhether  the  poison  remain  in  the  blood,  or  be  ap- 
propriated hy  the  tissues,  there  is  an  invariable 
tendency  in  the  blood  to  liberate  itself,  and  this  is 
often  successful  by  the  efflu-^t  of  time  alone.  ^Vheu 
fatal  results  occur  they  are  attributable  either  to 
the  violent  disturbance  of  the  functions  of  organs, 
or  to  the  rapid  disorganisation  of  structure  not  . 
allowing  time  for  elimination,  or  to  the  destruction 
of  the  vitality  of  the  blood  itself.    The  cessation  of 
the  action  of  poisons  is  often  obviously  attributable 
to  the  removal  of  the  poison  from  the  blood. 


Onr  indications  in  the  treatment  of  blood  dis 
eases  are  drawn   from  our  knowledge  of  the 
laws  of  the  animal  economy  in  these  respects,  and 
of  the  causes  which  may  have  produced  the  dis- 
ease.   When  they  depend  on,  or  are  associated 
witli  an  excess  of  blood,  or  of  any  of  its  constitu- 
ents, or  npon  general  excessive  molecular  activity 
and  vitality  of  this  fluid,  measures  have  to  be 
adopted  by  which  the  morbid  excess  may  be  cor- 
rected.    A  low  diet,  or  abstinence,  by  withdraw- 
ing the  nutritive  pabulum,  is  not  only  a  most  pow- 
erful means  by  which  the  quantity  of  the  blnod 
inay  be  diminished,  but  leads  to  a  rapid  modifica- 
tion of  the  proportions  of  its  constituent  parts. 
Dilution  with  aqueous  fluid  has  an  analogous  effect, 
and  also  promotes  the  elimination  of  effete  parti 
cies  resulting  from  excessive  haematosis.    The  ab- 
straction of  blood  diminishes  the  pressure  in  the 
vessels  and  the  force  of  the  heart.     All  those 
me.isures  rapidly  lower  the  density  of  the  blood 
remaining  in  the  body  by  absorption  from  the 
tissues,  impoverishing  the   fluid   generally,  and 
especially  reducing  the  proportion  of  the  red  corpus- 
cles, although  the  proportion  of  fibrin  frequently  re- 
mains unaffected.    They  are  indicated  where  there 
is  increased  molecular  activity  and  increase  of  fibrin, 
or  excess  of  albumen,  and  increased  viscidity  of 
blood.    In  diseases  depending  on  malnutrition  and 
excess  of  any  particular  principle  derived  from  the 
blood,  as  those  which  consist  of  fatty  accumula- 
tions, everything  which  has  a  tendency  to  aug- 
ment the  principle  in  excess  ought  to  be  avoided; 
hence,  in  the  instance  mentioned,  everything  which 
augments  the  fatty  matter,  as  rich  food,  hydrocar- 
bonaceous  potations,  or  leads  to  imperfect  respira- 
tion and  cxydation  of  the  hydrocarbonSj  ought  to  be 
avoided. 

One  of  the  simplest  principles  of  treatment  is 
to  replenish  the  vessels  with  blood  when  it  has 
been  wasted  by  accident  or  disease  (See  Trans- 
Fusiox),  or  to  restore  any  of  its  constituents 
that  may  be  defective.  For  the  latter  purpose, 
direct  injection  of  a  saline  fluid  into  the  veins 
has  been  resorted  to  ;  which,  although  hitherto 
almost  always  unsuccessful,  involves  an  operation 
the  surgeon  may  bo  called  on  to  perform.  (S'-e 
Veins,  Injection  of.)  Hunger  and  thirst  are  the 
natural  sensations  by  which  in  health,  and  some- 
times in  disease,  or  in  some  of  its  stages,  the  di- 
minution or  exhaustion  of  some  of  the  constituents 
of  the  blood  is  manifested,  and  in  surgical  practice 
it  is  most  essential  to  regard  the  requirements  of 
the  patient  thus  indicated.  A  proper  system  of 
diet  for  the  maintenance  of  a  sufficient  quantity  of 
perfectly  well  constituted  blood,  and  to  restore  any 
of  its  elements  or  principles  thut  may  have  become 
exhausted,  is  of  the  greatest  importance,  and  some- 
times the  oidy  necessary  general  treatment.  Tlio 
formation  of  red  corpuscles  is  promoted  by  a  full 
animal  diet  and  exposure  to  air  and  light,  and  in 
the  most  marked  degree,  by  the  use  of  iron  and  of 
cod  liver  oil.  The  demand  foraqiieous,  albuminous, 
saccharine,  or  oleaginous  principles,  has  to  bo  re- 
garded in  reference  to  the  nutrition  of  the  mucous, 

^  muscular,  and  nervous  tissues,  and  the  supply  of 
fat,  in  anaimia,  atrophy,  debility,  and  other  dis- 

j  cases.  Any  deficiency  of  the  saline,  earthy,  or 
mineral  constituents  has  to  be  restored,  as  chloride 
of  sodium,  eartliy  phosphates  or  sulphates  and  iron. 
Some  of  these  are  supplied  more  readily  by  ani- 
mal, some  by  vegetable  food,  and  others  in  solu- 
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tion  in  vvater,  and  other  beverages.  Thus,  accord- 
ing to  Liebig,  wheat  flour  is  deficient  in  lime,  and 
a  defect  in  the  formation  of  bones,  from  want  of 
this  earth,  may  be  remedied  by  the  use  of  lime  wa- 
ter, or  leguminous  plants  ;  or  a  deficiency  of  phos- 
phate of  lime  by  milk,  or  of  sulphur  by  eggs  By 
the  restoration  of  particular  elements  or  compounds, 
we  may  e.xcite  molecular  changes  and  the  produc- 
tion of  more  complicated  constituents,  as  where 
iron  produces  an  increase  of  colouring  matter  and 
red  corpuscles. 

So  also  many  medicines  are  employed  as 
restoratives.  Where  we  have  reason  to  believe 
that  the  blood  is  alkaline,  owing  to  a  defi- 
ciency of  acids,  as  in  some  fevers,  we  give  acids  ; 
where  an  acidity  of  the  secretions  indicates  a  de- 
ficiency of  alkalies;  these  remedies  are  administered, 
md  if  particular  cases  of  scurvy  can  be  shown  to 
depend  on  a  deficiency  of  the  salts  of  potassa,  as 
stated  by  Dr.  Garrod,  those  salts  would  be  admin- 
istered for  the  cure  of  the  disease.  None  of 
these  restoratives,  however,  can  prove  efficient, 
unless  the  vital  powers  of  the  fluid  are  sustained  ; 
and  where  deficient  oxj'genation  is  concerned  in  an 
unhealthy  and  impoverished  state  of  the  blood,  the 
excitement  of  the  respiratory  functions  with  an 
ample  supply  of  pure  air  is  indicated. 

A  very  large  proportion  of  the  medicines  em- 
ployed in  surgery  are  taken  into  the  blood,  and 
either  act  upon  this  fluid,  or  are  conveyed  by  it  to 
produce  their  eftects  on  different  parts  of  the  eco- 
nomy.   Being  in  the  blood,  they  have  "local 
access"  to  all  the  organs.    These  medicines,  or 
their  active  principles,  are  dissolved  either  by  the 
vvater,  as  most  saline  substances,  or  by  the  acid  of 
the  stomach,  as  the  carbonates  and  oxides  of  me- 
tals, and  other  mineral  substances  soluble  in  acids 
or  by  the  alkalies  of  the  bile  and  pancreatic  juice 
as  oils  and  resins,  and  probably  sulphur  and 
iodine,  or  by  the  pepsic  principle,  as  albuminous 
substances  ;  and  are  absorbed,  in  most  instances, 
with  very  little  change.    As  respects  many  of 
these  medicines,  the  blood  acts  as  a  vehicle  by 
which  they  are  conveyed  to  particular  tissues  and 
parts  of  the  body,  as  the  nerves,  glands,  or  muscu- 
lar fibres.    Of  these  a  large  class  are  appropriately 
designated  eliminatives.    They  pass  out  of  the 
blood,  through  the  glands,  at  the  same  time  ex- 
citing the  natural  functions  of  these  organs.  They 
not  only  increase  the  secretion  of  a  gland  but 
they  tend  to  depurate  the  blood  by  the  elimina- 
tion of  foreign  materials.     They  are  employed 
both  for  the  purpose  of  promoting  or  recovering 
the  functions  of  a  gland,  as  when  cathartics  are 
given  in  constipation,  or  diuretics  in  suppression 
of  mine  ;  and  to  eliminate  a  poison  or  morbid  ma- 
terial, and  thus  resolve  a  blood  disease,  as  mercurv 
m  syplnlis,  colchicum  in  gout,  and  cathartics  in 
some  skin  diseases.    They  are  employed  also  to 
dimni,.,h  excessive  action  of  one  gln.ul  by  the  in- 
creased action  ol  another,  as  when  diaphoretics 
are  given  to  counteract  congestion  of  the  kidneys 
or  as  antiphlogistics  to  drain  away  and  diminish 
the  quantity  of  the  proper  materials  of  the  blooci 
Ihrs  ctlect  la  somewhat  analogous  to  blood-lottinir" 
as  where  cathartics  are  used  in  inflammatory  dis- 
orders, and  for  the  purpose  of  purging  the  blood. 

there  can  be  no  doubt  that  certain  substances 
taken  into  the  blood  destroy  or  iieutraliso  foreicn 
aR'Mita,  or  counteract  morbid  processes  in  this  fluid 
Neutral  salts  which  net  as  solvents  of  fibrin  nut 
z  2 
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of  the  body,  have  the  power  of  diminishing  the 
amount  of  this  substance  in  the  blood,  and  also  of 
diminishing  its  viscidity  and  counteracting  the 
tendency  of  the  red  corpuscles  to  aggregate;  hence 
their  utility  in  inflammations  and  febrile  disorders. 
Some  medicines  are  known  as  antidotes,  altera- 
tives, or  catalylics.  {Headland.)  The  diseases  in 
which  they  are  employed  are  blood  diseases,  and 
each  medicine  of  this  class  has  a  specific  action 
Antisyphilitics,  antiscorbutics,  antiarthritics,  and 
many  other  groups  are  of  this  nature.  Mercury 
counteracts  the  morbid  actions  in  the  blood  pro- 
duced by  the  syphilitic  poison,  its  effect  is  shown 
by  a  diminution  of  the  proportion  of  fibrin  and  of 
corpuscles,  and  it  also  promotes  absorption,  pre- 
vents elTusion,  and  acts  on  the  secreting  organs  as 
a  powerful  eliminative.  Iodine  enters  the  blood, 
reappears  in  many  of  the  secretions,  and  promotes 
absorption  ;  it  counteracts  the  morbid  process  ob 
taining  in  scrofulous  blood,  but  like  mercury,  if 
continued  for  a  long  time,  is  capable  of  producing 
a  special  disease  of  the  blood.  These  diseases  are 
frequently  under  the  eye  of  the  surgeon,  and  are 
known  as  mercurialism  and  iodism.  (See  Hy- 
DRAHGYRUM,  loDiNiUM.)  Arsenic  also  acts  on 
the  blood,  and  if  given  in  excess  produces  a  special 
blood  disease.  Hence,  the  employment  of  mer 
cury,  iodine,  and  arsenic,  in  syphilis,  scrofula,  and 
lepra,  all  blood  diseases.  The  changes  produced  in 
so  complicated  a  fluid  by  foreign  agents  are  at  pre- 
sent very  little  understood.  Chemical  affinities  do 
not  take  place  in  the  blood  as  they  do  in  any  known 
fluid  in  the  laboratory,  else  mineral  salts  would  be 
precipitated  by  alkalies,  and  nitrate  of  silver  would 
be  precipitated  bj'  the  hydrochloric  acid,  whereas 
it  is  deposited  as  an  oxide  in  the  tissues.  Many 
of  these  medicines  are  known  to  enter  into  new 
combinations  in  the  blood.  Thus  sulphur  com- 
bines with  hydrogen  and  oxygen,  and  passes  off 
as  sulphuretted  hydrogen  and  sulphuric  acid. 
Nitro-hydrochloric  acid  and  chlorate  of  potassa 

promote  the  oxydation  of  substances  by  virtue  of 

chlorine,  which,  aided  by  the  decomposition  of 

water,  is  the  most  powerful  oxydising  agent  known. 

Iodine  is  converted  into  iodide  of  potassium,  benzoic 

acid  into  hippuric  acid,  turpentine  into  a  volatile 

oil  having  the  odour  of  violets.    Many  of  these 

blood  medicines  act  also  as  diuretics,  and  pass  off 

by  the  kidneys  either  in  the  form  in  which  they 

are  introduced,  or  as  new  combinations. 

When,  in  surgical  practice,  an  effect  is  required 

to  be  produced  on  the  brain  or  nervous  system  by 

opium  and  other  narcotics,  it  must  not  be  forgotten 

that  such  medicines  are  taken  into  the  blood  and 

may  reappear  in  the  secretions  ;  thus,  an  infant 

may  be  narcotised  by  the  milk  of  the  mother  ;  so 

also  a  powerful  sedative  effect  may  be  produced 

by  hydrocyanic  acid  acting  by  the  blood  through- 
out the  nervous  system,  or  anaisthesia  by  aconite, 

or  depression  of  the  force  of  the  heart  by  digitalis, 

Some  medicines,  as  this  last,  may  accumulate  in 

the  blood,  producing  a  very  moderate  action  for  a 

time  and  violent  effects  suddenly.    By  inhalation, 

again,  the  surgeon  introduces  chloroform  into  the 

blood,  which,  by  its  action  on  the  brain  and  nerves, 

temporarily  annihilates  sensibility,  and  enables  him 

to  perform  the   most   painful   operations  while 

tlie  patient  is  unconscious.    (See  Anaesthesia. 

Also  various  cirtidcs  on  J\faifria  Mcdica.  Head- 

laml's  ICssuy  on  the  Action  of  A/cdicincn,  185,5.) 
Thus,  we  have  illustrated  the  importance  of 


blood  diseases  in  practicnl  surger}',  and  it  will  be 
sufliciently  obvious,  that  even  in  maladies  of  local 
origin,  produced  by  accident,  or  causes  acting  pri- 
marily on  the  nervous  system,  or  in  any  way  dis- 
turbing the  functions  or  orgiuiisation  of  particular 
tissues,  or  vital  parts,  the  surgeon  who  aspires  to 
be  successful  in  Jiis  treatment,  or  to  improve  the 
art,  must  not  overlook  the  condition  of  the  blood 
in  any  case.  The  question  of  the  propriety  of 
performing  any  particular  surgical  operation,  as 
amputation  after  injury,  may  turn  on  the  state  of 
the  blood.  Should  mortification  depend  on  a  poi- 
son, absorbed  or  generated,  it  would  be  useless  to 
amputate  until  the  poison  is  eliminated,  and  the 
cessation  of  the  progress  of  the  mortification  is  the 
best  proof  of  the  absence  of  the  poison,  and  the 
recovery  of  the  blood  from  its  efl'ects.  Local  dis- 
ease, or  disease  of  particular  structures,  will  run  a 
favourable  or  unfavourable  course,  and  terminate 
successfully  or  unsuccessful,  according  as  the 
molecular  and  organic  constitution  and  vital  power 
of  the  blood  is  or  is  not  sustained.  As  respects 
every  remedy  employed  to  excite  or  diminish,  or  to 
modify  the  action  or  condition  of  an  organ  or  tissue, 
we  must  take  into  consideration  its  effect  on  the 
blood,  whether  the  disease  for  which  it  is  pre- 
scribed be  a  blood  disease  or  not,  and  even  where 
the  blood  is  expected  to  act  as  a  mere  vehicle  con- 
veying the  remedy  to  the  part  to  be  acted  on,  we 
must  not  overlook  the  probable  or  contingent  effects 
of  the  remedy  on  the  vital  fluid  itself  By  neglect 
or  error  in  the  important  indications  derived  from 
the  blood,  which  present  themselves  in  all  diseases, 
we  may  convert  a  mild  and  benignant  into  a  ma- 
lignant and  fatal  aftection,  or  we  may  aggravate  or 
perpetuate  a  local  disease,  or  induce  acute  inflam- 
mation or  inflammatorjf  fever,  or  typhoid  fever,or ery- 
sipelas, or  promote  the  absorption  of  purulent  sanies 
and  other  blood  poisons.  We  may  produce  those 
fatal  results  which  it  is  our  special  object  to  avert. 
These  remarks  apply  to  a  very  large  proportion  of 
the  diseases  treated  of  in  this  Dictionarj'  as  Ab- 
scesses, Amaurosis,  Aneurisms,  Burns,  Cancer, 
Cataract,  Cojituiions,  Cutaneous  Diseases,  Diseases 
of  the  Bones,  Joints,  and  Bu/sce,  Diseases  of  tiie 
Ear,  Dislocations,  Dropsy,  Erysipelas,  Fevers, 
Fistula,  Fractures,  Gangrene,  Gonorrhcea,  Gnii- 
skot  Wounds,  Hydrophobia,  Inflamniation,  Oph- 
thalmia, Tetanus,  Tuberculosis,  Tumours,  Urinary 
Calculi,  Venereal  Disease,  Wounds,  ^c.  ^c.  The 
special  pathology  of  the  blood  is  more  particularly 
detailed  under  many  of  these  heads,  and  espccitilly 
under  the  more  specific  morbid  conditions  of  the 
vital  fluid  referred  to  throughout  this  article.] 

Henry  Ancell. 

[RlBLloa.  AND  Rkfer.— K.  i3o.v/c,  Natural  Hist,  of 
Humnn  Blood.  Loiul.  1084.  Joseph  Browne,  M.D..  An 
Kssay  upon  theStructureand  Mechanism  of  tlielilooil, 
1709.  .7^.  BroitJi,  Instit.  of  Plivs.  Lond.1714.  Coiirlen, 
Experiments  on  tlie  blood  by  injecting  substances 
into  the  veins.  I'hilos.  Trans,  vol.  xxvii.  p.  485. 
Ilitffmann,  lie  Judicio  ex  Sanguine  per  A'ena-sectio- 
neni  eniisso,  1727.  Friend,  Opera  Omnia,  p.  130.  fol. 
Loud.  1733.  Mchu'enekc,  Ma'tnatoloaia,  sive  SaiiL'- 
Hist.  410.1743.  Ilallcr,  Elemcnta  Physioiogia;,  lie 
vol.  ii.  H.  Varies,  Experimental  Analysis  of  Himiau 
Hlood.  Bath,  HCO.  llcioson,  Exper.  Inquiry  inio  the 
Properties  of  the  Blood,  8vo.  London,  1771.  Pliilos. 
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Paris,  1775.  Ilcy,  Observations  on  the  Ulood.  Lonil. 
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.r.  ITunter,  On  the  Blood,  Inflaiiimalion,  *:c.  4to. 
Lniuloii,  179.'>.  J)c,icti.r  tt  Parmcnfier,  Mcmonc  sur 
les  Altc'rntions  du  Sanpr,  4to.  I'nris,  1797-  .'i«'*',V> 
the  Colour  of  tlie  blood.  Pliilos.  Trans.  1(97,  p.  410. 


Hi'iile,  Of  the  Diseases  arising'  from  Vicious  Blood. 
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iSi'r  C.  Scudamore,  An  Kssay  on  the  Blood.  London, 
1824.  Home,  in  Physioloff.  Transactions  for  1818  and 
1826.  Schultz,  in  Meckel's  Archiv,  1826.  Velpeau, 
Recherches  sur  les  Alterations  du  Sang,  8vo.  Paris, 

1826.  BeUingeri,  in  Annali  Universali  di  Med.  Ap. 

1827.  Aiidral,  Pathological  Anatoniv  by  Townsend 
and  West,  1829.    H.  Prater,  Experiment;!!  Inquiries 
in  Chemical  Physiology.   London,  1832.  Stevens, 
Observations  on  the  Healthy  and  Diseased  Properties 
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l>;ienients  of  Physiology,  2nd  edit.  p.  036;  also  in 
Dictionary  of  Practical  Medicine,  art.  Blood.  Gen- 
driti,  Recherches  sur  les  Fifevres,  &c.  t.  ii.  p.  U3  ; 
alsoTraitd  Anat.  des  Inflam.  t.  ii.  p.  565.  Trous- 
seau, in  Archiv.  G^n^ral.  de  MM.  vol.  xiv.  Leuret, 
Archiv.  G(5n^ral.    t.  xi.  p.  383.    H.  Milne-Edwards, 
Cyclopa3dia  of  Anatomy  and  Physiology,  art.  Blood, 
1835.    G.  Burrows,  Croon ian  Lectures.   Med.  Gaz. 
1835.   Le  Canu,  Etudes  Chiiniques  sur  le  Sang  Hu- 
main.  Paris,  1S37.   M.  C.  Baron,  Recherches  et  Ob- 
servations sur  la  Coagulation  du  .«ang  dans  I'Artere 
Pulmonaire,  Arch.  Gf^ii^ral.  de  Med.    Paris,  1838. 
JuhnBavy,  Physiol,  and  Anatora.  Researches.  Lond. 
1839.    J.  Blake,  Observations  and  experiments  on 
the  mode  in  which  various  poisonous  agents  act  on 
the  animal  body.  Edin.  Med.  and  Chir.  Joiirnal,  No. 
142;  M(?raoirc  sur  les  Effets  de  diverses  Substances 
Salines  injecte'es  dans  leSyst^meCirculatoire.  Paris, 
18;t9.  Ancell,  Lectures  on  the  Blood.  Lancet,  1839-40. 
Piorru,  Traits  des  Alterations  du  Sang.   Paris,  1840. 
W.  Jones,  Observations  on  some  points  in  the  Ana- 
tomy, Physiology,  and  Pathology  of  the  Blood.  Brit, 
and  For.  Med.  Review,  Oct.  1842.   Andrul,  Essai 
d'He'matologie  Pathologique.  Paris,  1843.   J.  Simon, 
Animal  Chemistry.  Sydenham  Society.  Ed.  by  G.  E. 
Day,  M.D.,  F.R.S.  London,  1843.  J.  Paget,  On  Ob- 
struction of  the  Branches  of  the  Pulmonary  Arteries. 
Med.  Chir.  Trans.  1844.    A.  Buchanan,  On  Milky 
Serum  of  the  Blood.  Trans.  Glasgow  Philos.  Society, 
1844.  //eJOToH,  Ed.  by  G.  Gulliver,  F.R.S.  With  notes. 
Sydenham  Ed.  Lond.  1846.  C.  E.  Basse,  Anatomical 
De.scription  of  the  Diseases  of  the  Organs  of  Cir- 
culation and  Respiration,  by  W.  E.  Swaine,  M.D. 
Sydenham  Soc.    Lond.  1846.    W.  Harvey,  Life  and 
Works  of,  by  R.  Willis,  M.D.  Sydenham  Society  ed. 
Lond.  1847.   //.  31.  Uuqhes,  Observations  on  Fibri- 
nous  Concretions.  Guy's  Hospital  Reports,  vol.  iv. 
1849.         Simon,  Lectures  on  General  Pathology. 
Lond.  1850.    Remak,  Medicinische  Zeitung,  July, 
1851.   /.  ,S'.  Gamgee,  On  Pyjeniia.   Associat.  Med. 
Journal,  1853.  Robin  and  Verdeil,  Traiti;  de  Chimie 
Anatomique  et  Physiologique,  1853.  Lehmann,  Phy- 
siological Chemistry.  Cavendish  Soc.   Ed.  by  G.  E. 
Day,  M.D.    London,  1854.  Rokitansky,  Manual  of 
Patliolo;,'ical  Anatomy.  Translated  by  W.  E.  Swaine, 
M.D.    Sydenham  Soc.  ed.  1854.    Carl  Wcdl,  Rudi- 
ments of  Pathological  Histology,  Syden.    Edit,  by 
&.  Busk,  1855.  Headland,  Essay  on  the  Action  of 
Medicine  in  the  System.  Seconded.  Lond.  1857.  G.J. 
Mulder,  Ueber  die  (Jxydationsproducte  des  Proteins 
ira  fhierischen  Orgauismus.   Wob.    Scgalas,  Arch. 
General,  t.  xii.  p.  103.   Dupwi,  ibid.  t.  xiv.  p.  289. 
Raijer,  ibid.  t.  xv.  p.  136.    Gnspard,  Memoire  Phys. 
.sur  les  iMaladies  Purulcntes  et  Putrides.  Maiendie's 
.lonrn.  and  Physiol.  Exper.  vol.  ii.  and  iv.  Majenaic, 
Idem.  t.  111.    Boisseau,  Nosographie  Organique,  t.  iii 
p.  175.    C/iristison,  Edin.  Med.  and  .Surg.  Journal, 
No.  103.  p.  274.    Bnbitiglon,  Trans.  Med.  Chirurg. 
Society,  vol.  xvi.    Cyclopa:dia  of  Anatomy,  art.  Blor- 
bid  Blood.   Andral  and  Gaverrel,  Analysis  of  Blood 
Annales  de  Cliiinie,  vol.  Ixxv.     Richardson,  The 
Cause  of  the  Coagulation  of  the  Blood,  1858.  Denis 
Recherches  Exptrimentales  sur  le  Sang  Hunuiin' 

II.  Bennett,  M.D.  Clinical  Lectures,  2na  Ed.  1858.] 

[BLOOD,  PIGMENT  GRANULES  IN.] 
[Not  only  do  pecnliaritics  of  tint  in  the  blood,  or  in 
the  Iif[nor  sanguinis,  correspond  with  various  morbid 
states  (sen  Bi.oon,  Patiioi.ooy  of),  but  solid  pig- 
ment has  been  observed  in  certain  diseases.  In  ague, 
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granules  and  flakes,  exactly  resembling  those  found 
in  the  blood  of  the  dead  bod)',  have  been  seen 
in  abundance  in  that  obtained  from  the  prick  of  a 
finger.  {Brit,  and  For.  Rev.  Oct.  1854.)    In  various 
diseases  they  have  been  observed,  in  the  state 
of  black,  or  occasionally  brown-yellow,  brown,  or 
very  rarely  red,  granules  or  flakes.   They  are  united 
together  by  a  clear  hyaline  substance ;  and,  in 
rare  cases,  pigment-cells  occur.    In  all  the  cases 
investigated,  they  were  found  in  the  blood  of  the 
heart,  and  sometimes  in  other  organs,  as  the  liver, 
and  especially  the  spleen.    The  capillaries  appear 
to  be  sometimes  choked  by  them  ;  and  especially 
they  have  been  observed  blocking  up  the  cerebral 
capillaries  —  the  finest  in  the  body  {KoHiker) — to 
the  extent  of  giving  a  dark  slate-grey  aspect  to  the 
grey  substance,  and  sometimes  producing  puncti- 
forin  hemorrhages.     They  appeared  to  be  some- 
times outside  the  vessels,  and  between  the  cells ; 
and  have  been  observed  also  both  within  and  ex- 
ternal to  the  vessels  of  the  cortical  substance,  and  in 
the  Malpighian  capsules  of  the  kidneys,  in  the 
lungs,  and  in  the  lymphatic  glands. 

This  pathological  condition  has  been  observed  in 
intermittent  fever  and  diseases  of  the  spleen,  in 
patients  who  have  died  comatose  or  paralytic,  some- 
times with  and  sometimes  without  fever;  in  cases 
of  albuminuria,  in  dropsy  without  kidney  disease, 
and  in  cases  where  the  patient  died  of  some  disease 
which  appeared  to  be  totally  unconnected  with  the 
existence  of  such  a  substance.  In  many  cases  the 
patients  have  died  suddenly  with  cerebral  or  ty- 
phoid symptoms. 

Little  notice  has  been  taken  of  this  condition 
of  the  blood  by  our  own  pathologists  ;  but  the 
readers  of  this  work  will  not  fail  to  collate  some  of 
the  above  facts  with  those  recorded  by  Dr.  Kirkes 
and  Mr.  Paget  relating  to  the  passage  of  minute 
coagula  into  the  capillaries.  (See  Blood,  Coagu-- 

LATION  OF,  DLIRING  LIFE.)]  Henry  Aiicell. 

[BLOOD,  SUPERALKALINE.]  [An  excess 
of  basic  material  increases  the  natural  alkales- 
cence of  the  blood.  This  may  arise  from  an  in- 
sufficient supply,  or  a  defective  formation  of,  acid 
constituents  ;  or  it  may  be  produced  by  the  too 
rapid  and  complete  oxydation  of  the  acids,  leaving 
the  alkaline  bases  in  excess.  The  blood  may  be- 
come alkaline  also  from  the  retention  and  oxidation 
of  effete  nitrogenous  substances,  which  are  con- 
verted into  ammonia  or  its  carbonate.  Excessive 
alkalinity  is  inferred  from  an  alkaline  condition 
of  the  urine,  the  cutaneous  excretions,  and  the  pul- 
monary exhalations  ;  by  the  blood  corpuscles  often 
being  crcnate,  or  otherwise  misshapen,  deficient  in 
colour,  and  irregularly  agglomerated,  and  in  several 
cases  partially  dissolved;  and  by  the  blood  being 
more  fluid  than  usual.  It  may  be  produced  by  the 
use  of  alkalies.  Dr.  Bostock  examined  the  serum 
of  the  blood  of  a  young  lady  who  had  taken  soda 
in  excess  for  a  considerable  time,  and  found  it 
much  more  alkaline  than  ordinary,  from  an  unusual 
quantity  of  uncombined  alkali.  (Med.-  Chir.  Trans. 
vol.  v.)  In  diseases  attended  with  loss  of  appetite 
and  abstinence  from  food,  and  when  the  body  is  ex- 
hausted by  fatigue  and  abstinence,  the  alkalinity 
of  the  blood  has  a  tendency  to  excess,  owing  to  the 
acids  being,  for  the  production  of  animal  heat,  oxi- 
dised more  rapidly  than  their  bases  arc  excreted. 
When  the  kidneys  fail  to  aecieto  urea,  this  sub- 
stance is  converted,  by  oxidation,  into  carbonate  of 
ammonia,  and  may  thus  render  the  blood  alkaline 
%  3 
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It  may  also  result  from  a  decomposition  of  stagnant 
blood  or  of  pus  in  putrid  abscesses,  or  in  the  blood 
itself,  or  from  the  decomposition  of  urea  contniiied 
in  the  bladder.  A  superalkaline  state  of  the  blood 
promotes  the  deposition  of  pliosphates  in  the  urine. 

Superalkulesceuce  of  the  blood  may  be  a  primary 
morbid  state  or  a  consequence  of  some  disease. 
Dr.  Hiixhara  records  the  case  of  a  gentleman  who 
habituated  himself  to  the  use  of  carbonate  of  am- 
monia, so  that  he  would  at  length  eat  it  in  a  very 
remarkable  manner.  He  brought  on  fever;  profuse 
hemorrhage  from  the  intestines,  nose,  and  gums  ; 
every  one  of  his  teeth  dropped  out ;  he  wasted  ;  his 
muscles  became  as  soft  and  flabby  as  those  of  a 
new-born  infant ;  he  broke  out  all  over  his  body 
in  irritable  pustules  ;  his  urine  was  excessively  high 
coloured,  turbid,  and  very  foatid ;  and  he  died  in 
the  highest  degree  of  marasmus,  and  tabid.  Hux- 
ham  compared  the  effects  to  those  which  result 
from  the  bite  of  a  viper.  When  ammonia  is  de- 
veloped in  the  blood  more  rapidly,  as  the  effect  of 
disease,  the  condition  identifies  itself  with  typhoid 
symptoms,  or  with  the  eflects  of  ammonia  taken  in 
poisonous  doses; — there  is  the  dry,  dark  tongue, 
involuntary  action  of  muscles,  from  subsultus  to 
violent  convulsions,  aberration  of  the  senses,  or 
insensibility  and  coma,  resulting  in  death ;  and 
after  death  the  blood  is  found  fluid,  resembling  the 
lees  of  port  wine,  strongly  ammoniacal,  feebly  or  not 
at  all  coagulable,  and  the  corpuscles  misshapen  or 
partially  dissolved. 

A  superalkaline  condition  of  the  blood  must  be 
regarded  by  the  surgical  practitioner  as  the  expo- 
nent of  more  complex  derangements  (see  Blood, 
Pathology  of;Span^mia;  Uremia;  Kvperi- 
NOSis) ;  and  it  is  important,  in  the  treatment  of 
wounds  and  surgical  diseases  generall}',  to  keep  a 
strict  watch  on  tlie  chemical  reactions  of  the  secre- 
tions and  exhalations  from  the  kidneys,  skin,  lungs, 
and  other  organs,  and  of  the  blood  itself ;  since  an 
excess  of  alkalinity  may  afford  the  earliest  indica- 
tion of  a  tendency  to  dissolution  of  the  blood  and 
the  death  of  the  patient.  Tlio  best  mode  of  counter- 
acting this  tendency  has  not  been  determined. 
Neutral  salts  composed  of  vegetable  acids  sometimes 
tend  to  increase  it,  being  decomposed  by  the  oxyda- 
tion  of  the  acid,  and  the  carbonic  acid  formed 
thereby  excreted  by  the  lungs  ;  the  alkali  or  its 
carbonate,  if  it  fail  to  pass  off  in  the  secretions, 
remains  in  the  blood.  Acids  appear  to  bo  most 
clearly  indicated,  and  were  most  relied  on  by  the 
older  practitioners.  When  absorbed  into  the  blood, 
they  enter  into  combination  with  alkalies,  and  tend 
at  once  to  reduce  the  quantity  of  free  basic  matter 
in  the  system.  The  mineral  acids  are  most  power- 
ful, and  this  is  probably  the  modus  operandi  by 
which  they  produce  beneficial  effect  in  typhoid  and 
putrid  fevers.]  Henry  Aiicell, 

BOIIi.  (See  FURUKCDLUS.) 

BONES,  EXCISION  OF.  This  operation  is 
sometimes  applicable  to  the  articular  portions  of 
bones,  but  still  more  frequent!)''  to  other  parts  of 
them.  The  circumstances  under  which  it  is  prac- 
tised for  the  removal  of  diseased,  or  very  severely 
injured  joints,  and  the  plans  then  to  be  adopted, 
will  be  hereafter  considered.  (Sec  Joints,  E.\- 
cisiON  OP.)  Neither  shall  I  dwell  at  present  upon 
the  removal  of  the  projecting  ends  of  broken  or 
dislocated  bones;  nor  upon  sawing  off  the  ex- 
tremities of  old  ununited  fractures  ;  subjects  noticed 
in  the  account  of  Dislocation  and  Fracture.  In 
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the  articles  Amputation,  Gunshot  Wounds, 
and  Joints,  Excision  or,  I  have  called  tiie 
reader's  attention  to  the  praiseworthy  method  of 
cutting  down  to,  and  removing,  all  loose  splinters 
of  the  OS  bracliii,  and  even  the  sharp  end  of  that 
bone  itself,  from  certain  gunshot  injuries  of  the 
shoulder,  so  as  frequently  to  obviate  the  necessity 
for  amputating  the  limb.  The  cases  demanding 
the  removal  of  portions  of  the  skull,  and  the  manner 
of  accomplishing  it,  will  be  described  under  the 
head  Trephine.  Towards  the  conclusion  of  the 
observations  upon  Amputation,  some  account  has 
already  been  given  of  the  excision  of  certain  bones 
of  iha  hand  and  foot.  It  is  difficult,  as  M.  Mal- 
gaigne  observes,  to  lay  down  any  precise  directions 
for  the  excision  of  the  bones  of  the  tarsus.  The 
following  plan  was  adopted  by  Moreau,  the  father, 
for  an  extensive  caries  : — Over  the  cuboid  bone, 
there  was  one  ulcer  an  inch  in  diameter;  and 
another  between  the  third  and  fourth  metatarsal 
bones,  resulting  from  an  incision  made  a  few  days 
previously  for  the  discharge  of  an  abscess.  A 
probe  penetrated  into  the  cuboid  bone.  An  inci- 
sion was  made  along  the  outer  side  of  the  foot,  and 
extended  across  the  ulcer,  from  the  posterior  third 
of  the  fifth  metacarpal  bone  to  above  the  anterior 
tuberosity  of  the  os  calcis;  and,  as  the  incision 
already  made  for  the  abscess  could  now  be  made 
serviceable,  this  and  the  other  incision  were  con- 
joined by  a  transverse  one,  and  the  square  flaps 
reflected.  Tlie  diseased  bones  were  thus  brought 
into  view,  and  it  was  necessary  to  remove  tl\e 
cuboid,  the  third  cuneiform,  the  posterior  end  of 
the  fourth  metatarsal  bone,  the  inner  side  of  the 
extremity  of  the  fifth,  and  the  articular  surface,  by 
which  the  os  calcis  is  united  to  the  cuboid  bone. 
The  tendon  of  the  peronseus  longus  was  preserved. 
The  flaps  were  then  laid  down,  and  united  with 
two  sutures.  The  patient,  who  was  young,  got 
completely  well.  The  vacancies,  occasioned  bj' 
the  extrication  of  the  bones,  were  filled  up  by  a 
substance  which  afterwards  ossified.  In  the  end, 
the  patient  was  able  to  walk  well ;  the  foot  having 
assumed  its  natural  shape  and  motions.  (See 
Malgaigne,  Man.  de  Med.  Oper.  p.  243.)  The 
operation  of  removing  the  metiicarpal  bone  of  the 
thumb,  or  the  metatarsal  bone  of  the  great  toe,  is 
not  deemed  by  Mr.  Liston  an  advisable  proceed- 
ing ;  because  the  rest  of  the  thumb  or  toe  is  left 
without  support,  and  is  useless.  He  has  seen  aiscs 
treated  in  this  way ;  but  the  result  was  unsatis- 
factory. However,  Monro  removed  iha  whole  of 
the  first  metatarsal  bone  on  account  of  caries,  and 
M.  Barbicr  did  the  same  thing  at  the  Val  de  Grace 
after  a  dislocation  of  the  bone;  and,  in  each  case, 
the  result  was  in  every  respect  successful.  (See 
Malyaigne,  op.  cit.  p.  243.)  The  eairaclion  of  the 
metacarpal  bone  of  the  thumb  has  been  performed 
with  success  by  M.  lloux  and  M.  Blandin.  The 
thumb  was  at  first  shortened  and  useless ;  but 
gradually  became  capable  of  executing  all  its 
natural  movements.  (See  J\fatgaiffne,  Man.  de 
Med.  Oper.  p.  232.)  An  incision  is  to  be  made 
along  the  radial  edge  of  the  bone,  and  to  extend 
aliout  half  an  inch  beyond  each  of  its  articulations. 
Then  the  integuments  iiud  extensor  tendon  are  to 
be  detached  from  its  dorsal,  and  afterwards  the 
nmscles  from  its  palmar  surface.  While  an  assist- 
ant holds  aside  the  lips  of  the  wound,  the  surgeon 
opens  the  outer  side  of  the  carpal  joint  with  the 
point  of  the  knife,  cuts  through  the  tendon  of  the 
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long  abductor,  whicU  is  inserted  into  the  metacar- 
pal bone,  and  then  carries  tho  knife  completely 
through  the  joint.  He  now  tries  to  dislocate  the 
bone  outwards,  and  to  pass  the  Icnife  along  its 
inner  side,  so  as  to  efYect  its  total  detachment  from 
the  muscles.  Lastlj',  the  articulation  with  the  first 
phalanx  is  opened  by  cutting  in  succession  the 
internal  and  external  lateral,  and  the  anterior, 
ligaments.  The  radial  artery  may  be  avoided ; 
but,  were  it  wounded,  the  application  of  a  ligature 
to  it  would  be  attended  with  no  difficulty.  The 
wound  is  to  be  brought  together,  and  the  thumb 
supported  in  its  natural  position  with  soft  pads 
placed  in  the  palm.  (See  Malyaigiie,  op.  cit.) 
Excision  of  the  anterior  portion  of  the  first  metatarsal 
bone,  seems  to  M.  Blandin  advantageous,  because, 
when  the  rest  of  it  can  be  saved,  tlie  foot  remains 
with  a  more  solid  support.  A  flap  is  formed  at 
the  inner  side  of  the  bone,  with  the  base  backward. 
The  bone  is  exposed  to  the  point  where  it  is  in- 
tended to  divide  it ;  sawn  perpendicularly  to  its 
axis ;  then  detached  from  ils  connections,  from 
behind  forwards  ;  and  finally  disarticulated  from 
the  phalanx.  With  respect  to  the  phalanges  of 
the  other  four  toes,  amputation  is  commonly  pre- 
ferred to  excision  of  them :  and  so  it  is  to  excision 
of  the  heads  of  their  metatarsal  bones.  {Mal- 
(jaigne,  op.  cit.  p.  242.)  Although,  the  excision  of 
tlie  metacarpal  hone  of  the  indem  and  tittle  fingers 
may  easily  be  performed  by  cutting  along  the  outer 
margin  of  it,  M.  Malgaigne  is  probably  correct  in 
stating,  that  such  an  operation,  in  consequence  of 
the  subsequent  shortening  of  the  finger,  would  leave 
after  it  as  much  deformity  as  amputation  would 
produce,  and  even  greater  weakness  of  the  hand. 
This  observation  is  not  applicable,  however,  to  the 
excision  of  the  metacarpal  bones  of  the  viiddle  and 
ring  fingers,  which  will  still  retain  their  connection 
with  the  contiguous  ones,  and  the  strength  of  the 
hand  be  preserved.  An  incision  is  made  along  the 
dorsal  aspect  of  the  bone,  by  the  side  of  the  ex- 
tensor tendon,  which  should  not  on  any  account 
be  divided,  and  the  disarticulation  is  to  be  begun 
at  the  knuckle.  (See  Malgaigne,  Man.  de  Med. 
Oper.  p.  233.)  [It  is  desirable  to  avoid  opening 
the  carpo-nietacarpal  joints  of  the  fingers  as  they 
generally  communicate  with  other  synovial  sur- 
faces. When,  therefore,  the  entire  disease  can  be 
removed  by  cutting  through  the  metacarpal  bone 
close  to  the  joint,  this  latter  operation  should  be 
preferred.  The  metacarpal  bone  having  been  com- 
pletely exposed  and  the  soft  parts  detached  from 
it,  the  cutting  pliers  should  be  used  to  divide  the 
bor.e;  it  should  then  be  disarticulated  at  its  pha- 
langean  extremity.] 

The  removal  of  dead,  or  softened  and  carious 
portions  of  the  carpal  and  tarsal  bones,  Mr.  Lis- 
ton  admits,  is  sometimes  successful ;  but  opera- 
tive interference  with  these,  or  with  more 
extensive  nnd  formidable  articulations,  is  not 
advisable,  unless  the  soft  parts  be  not  largely 
involved,  and  the  general  health  tolerably  good. 
If  the  ligaments,  bursa;,  and  cellular  tissue  arc 
much  affected,  Mr.  Liston  considers  the  chance  of 
the  discharge  ceasing,  and  of  the  return  of  health, 
entirely  hopeless.  Amputation  above  the  diseased 
parts  will  still  be  indispensable;  and,  in  conse- 
quence of  tho  more  reduced  and  deranged  state  of 
the  constitution,  this  second  operation  is  less  likely 
to  answer  than  if  it  had  been  undertaken  earlier. 
(See  Liston's  Elcm.  part  iii.  398.)    It  is  right  to 
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mention,  however,  that  after  necrosis  of  the  first 
phalanx  of  the  thumb,  and  the  extraction  of  the 
fragments,  M.  Velpean  has  known  the  part  regain 
its  motion.  If  an  incision  were  necessary  for  the 
removal  of  this  phalanx,  it  should  be  made  along 
the  radial  side  of  the  thumb,  and  the  metacarpal 
articulation,  which  is  the  looser  one,  being  opened 
first,  the  phiilanx  should  then  be  luxated  outwards, 
and  dissected  out.  (See  Malgaigne,  Man.  de  Med. 
Oph:  p.  231.)  In  a  few  cases,  Mr.  Liston  has 
removed  several  of  the  tarsal  and  carpal  bo?ies;  as 
practised  by  Mr.  Dunn  of  Scarborough  (see  Am- 
putation), in  others,  one,  or  a  portion  of  one, 
with  success.  In  one  instance,  the  greater  part  of 
the  astragalus  luas  taken  away  along  with  the  ends 
of  the  tibia  and  fibula.  There  remained  a  large 
opening  across  the  joint,  through  which  a  seton 
was  passed  to  promote  the  gradual  and  piecemeal 
discharge  of  the  remaining  portions  of  diseased 
bone,  The  articulation  could  be  seen  through. 
The  seton  was  gradually  diminished,  and  the 
aperture  closed.  The  foot  was  preserved,  and  the 
leg  was  somewhat  shortened  ;  but  the  limb  proved 
extremely  useful,  though  the  ankle  retained  little 
power  of  motion.  Mr.  Liston,  as  well  as  many 
other  surgeons,  has  also  trephined  the  os  calois,  and 
removed  large  portions  of  it.  He  has  likewise  taken 
away  the  ciiioid  hone,  along  tvith  the  bone  of  the 
metatarsal  bone  or  bones,  in  connection  with  it.  In 
some  of  these  cases  an  excellent  cure  followed; 
in  others,  amputation  of  the  foot  was  afterwards 
necessary.  (Vol.  cit.  p.  400.)  Examples  of  the 
removal  of  ext-iiisive  portions  of  the  os  calois  are 
reported  by  Hey,  Moreau,  and  M.  Roux.  In 
University  College  Hospital,  there  was  a  young 
woman,  in  1835,  from  the  outer  part  of  whose  os 
calcis  Mr.  Liston  removed  a  considerable  piece 
\yith  a  trephine.  The  case  was  a  scrofulous  caries. 
Some  amendment  followed  ;  but  the  caries  pene- 
trated too  far  to  admit  of  complete  removal  in  this 
manner.  A  fine  specimen  of  the  same  thing  was 
lately  put  into  my  hands  by  Mr.  Morton,  of  Uni- 
versity College,  the  part  having  been  finally  ampu- 
tated in  the  Newcastle  Hospitiil. 

In  one  case,  where  the  scaphoid  Jonaof  the  carpus 
was  d  islocated  by  an  inj  ury,  occasioned  by  machinery, 
Sir  Astley  Cooper  successfully  removed  that  bone! 
The  rule  proposed  by  him  for  any  analogous  case,' 
18  to  take  away  one,  or  even  two,  of  the  carpal 
bones,  if  displaced  ;  but,  if  the  mischief  is  greater, 
to  amputate. 

Excision  of  the  luhole  of  the  fibula  with  the 
exception  of  its  head,  was  performed  by  M. 

The  particulars  are   contained  in  M. 


i3eutni. 

Malgaigne's  Manual.  Many  arteries  required 
ligature,  and  nniongst  them  the  posterior  tibial. 
Tho  external  popliteal  nerve  was  also  divided  As 
the  tibia  was  slightly  affected,  the  cautery  was 
applied  to  It.  In  two  months  the  wound  was 
healed  and  in  four,  tho  patient  could  bear  nearly 
as  well  on  this  leg  as  on  the  other. 

I  am  not  disposed  to  bestow  much  commenda- 
tion on  such  nn  operation  as  the  excision  of  the  ribs 
notwithstanding  the  high  nnd  respectable  authori- 
ties which  may  bo  quoted  in  sanction  of  it,  with 
the  exception  of  its  performance  in  cases  where  n 
sequestrum  is  nearly  or  entirely  loose.  Tho  most 
remarkable  excision  of  the  ribs  yet  recorded  is 
that  performed  by  M.  lliclierand  in  1810,  on  a 
medical  officer,  who  was  afflicted  with  cancer  of 
the  Ihornx,  The  middle  portion  of  four  ribs  was 
z  4 
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removed  to  the  extent  of  several  inches.    It  was 
also  necessary  to  extirpate  the  contiguous  part  of 
the  pleura,  which  was  very  much  tliickened,  and 
transformed  into  a  cancerous  substance.  Thus, 
the  pulsations  of  the  heart,  witliin  the  pericardium, 
were  brought  completely  into  view.     The  case 
afterwards  went  on  favourably  for  a  time  ;  but  in 
tlie  end  proved  fatal  by  a  return  of  the  cancerous 
disease.    I  scarcely  need  advise  British  surgeons 
not  to  attempt  any  similar  operation,  where  the 
disease  of  a  rib,  or  indeed,  of  any  other  bone,  is 
the  eifect  of  a  primary  cancerous  affection  of  the 
soft  parts.    Such  an  experiment  must  inevitably 
terminate  in  the  return  of  the  original  malignant 
disease,  unless  the  patient's  accelerated  death  hap- 
pen not  to  leave  sufficient  time  for  this  result. 
These  observations  are  directed  chiefly,  however, 
to  the  particular  case  here  specified  ;  for,  as  the 
excision  of  portions  of  ribs  has  been  performed  bv 
several  eminent  surgeons  with  success,  I  conclude 
that  circumstances  may  occur  in  which  the  plan 
is  justifiable.    Not  to  lay  any  stress  upon  the  in- 
stances of  the  practice  in  ancient  times  by  Galen, 
Aymar,  Sediller,  Lecat,  Ferrand,  &c.,  it  has  been 
twice  resorted  to  subsequently  to  Richerand's  oper 
ation,  and  with  success,  by  Attadini  in  Italy  ;  also 
in  the  Hospitals  Beaujon  and  La  Charite'  at  Paris; 
and  by  Dr.  Mott  of  New  York.    The  operation 
consists  in  extending  the  incision  through  the  soft 
parts  beyond  the  extent  of  the  diseased  portion  of 
the  rib,  both  in  front  and  behind,  and  then,  after 
detaching  the  bone  from  the  pleura  at  the  point 
where  it  is  intended  to  divide  it  first,  it  may  be 
sawn  through  with  one  of  Hey's  saws,  or,  what 
will  be  more  convenient,  divided  with  a  pair  of 
cutting  pliers.   The  divided  end  of  the  bone  should 
then  be  inclined  outwards,  and  separated  from  its 
connections,  so  as  to  facilitate  the  safe  division  of 
it  beyond  the  opposite  extremity  of  the  disease. 
A  principal  thing  in  the  operation  is  to  avoid  in- 
jury of  the  pleura  as  much  as  possible.    [In  1836, 
Warren  removed  three  inches  of  the  seventh,  and 
two  inches  of  the  sixth  ribs  with  their  cartilages, 
in  a  case  of  hard  immovable  tumor  connected  with 
these  ribs,  which  had  existed  for  four  years.  The 
patient  did  well.    In  1837,  he  also  removed  suc- 
cessfully two  inches  of  the  ninth  rib  with  a  portion 
of  its  cartilage,  for  an  osteosarcomatous  tumor  of 
considerable  size  originating  from  that  rib,  but 
attached  also  firmly  to  the  seventh,  eighth,  and 
tenth,  ribs.    In  both  these  cases  the  diaphragm 
was  exposed.    (South's  Translation  of  C/ielius,  p. 
1006,  c.  note.)] 

In  1 825,  the  excision  of  the  radius  was  accom- 
plished with  complete  success  by  Dr.  R.  Butt  of 
Virginia;  and  in  1826,  M.  Velpeau  had  a  case  in 
which  he  was  desirous  of  practising  a  similar  opera- 
tion, on  account  of  disease  entirely  restricted  to  that 
bone ;  but  the  patient  preferred  amputation.  (See 
Velpeati,  Noiiv.  Elcm.  de  Med.  Oper.  t.  i.  p.  565.) 
An  incision  is  made  along  tlie  outer  and  anterior 
part  of  the  radius.  The  edges  of  the  wound  are  to 
be  held  apart,  and  the  muscles  detached  from  its 
anterior  and  posterior  surfaces,  a  little  below  its 
middle  part,  where  it  is  most  superficial ;  a  chain 
saw  is  to  be  used,  a  director  is  now  being  intro- 
duced at  the  ulnar  side  of  the  bone,  will  serve  to 
convey  the  chain  saw  behind  it.  In  the  place 
specified  the  bone  is  sawn  through,  and  the  two 
fragments  carefully  dissected  out.  If  suflicient 
room  were  not  obtained  for  the  action  of  tho  saw 


by  the  longitudinal  incision,  a  transverse  one 
should  also  be  made.  ( Fc/peaa,  ib.)  A  strong 
pair  of  cutting  forceps  would  divide  the  radius  with 
less  difficulty  than  a  chain  saw. 

[Ihe  shaft  of  the  ulna  maybe  removed  in  the 
same  way,  the  external  incision  being  made  along 
the  posterior  angle  of  the  bone,  the  soft  parts 
detached,  the  bone  divided  near  its  centre,  and 
each  half  disarticulated  separately.] 

In  an  example  of  necrosis  of  the  outer  third  of 
the  clavicle,  M.  Velpeau  removed  the  scupular  por- 
tion of  it.  Two  incisions,  in  a  crucial  form,  and 
four  inches  long,  were  made,  the  flaps  raised,  the 
acromio-clavicular  ligaments  and  some  parts  of  the 
origin  of  the  deltoid  and  trapezius  divided.  The 
bone  was  then  raised  with  a  lever  passed  into  the 
joint,  and  its  detachment  completed.  M.  Mal- 
gaigne  conceives,  that  a  better  plan  would  be  to 
make  first  an  incision,  parallel  to  the  clavicle,  but 
a  few  lines  below  it,  and  ending  at  the  acromion, 
and  then  another  shorter  one  at  a  right  angle  with 
this  extremity  of  the  first,  so  as  to  form  a  triangu- 
lar flap.  Instead  of  a  chain  saw,  the  clavicle  may 
be  very  safely  divided  with  one  of  Hey's  saws,  or 
a  pair  of  cutting  pliers,  care  being  taken  to  pass  a 
flexible  copper  spatula  under  the  part. 

The  sternal  end  of  the  clavicle  was  removed  many 
years  ago  by  Mr.  Davie,  a  surgeon  of  Bungay  in 
Suffolk,  on  account  of  its  being  displaced  back- 
wards, and  dangerously  compressing  the  oesopha- 
gus ;  in  consequence  of  the  scapula  being  forced 
very  much  forwards  by  a  deformity  of  the  spine. 
(See  Sir  Astley  Cooper,  On  Dislocations.)  In  this 
operation  a  piece  of  leatiier  was  placed  under  the 
bone  to  protect  the  subjacent  parts  from  the  saw. 
The  interclavicular  ligament  was  torn  through, 
so  as  to  free  the  sternal  end.  The  patient  was 
alive  six  years  after  the  operation,  and  in  good 
health. 

The  vjhoh  clavicle  affected  with  osteo-saixonia, 
was  removed  by  Dr.  Mott  of  New  York.  The 
tumor  was  of  the  size  of  two  fists,  and  reached 
upwards  nearly  to  the  hyoid  bone,  and  angle  of 
the  jaw.    A  semilunar  incision,  with  its  convexity 
downwards,  was  made  below  the  swelling,  from 
one  end  of  the  bone  to  the  other.    Another  in- 
cision was  ne.xt  made  above  tlie  tumor,  from  the 
acromion  to  the  external  margin  of  the  internal 
jugular  vein.    The  platysma  and  a  portion  of  the 
trapezius  having  been  divided,  a  director  was 
passed  under  the  bone,  near  the  acromion,  and  a 
division  here  eifected  with  a  chain  saw.  Not 
being  yet  able,  however,  to  displace  the  tumor, 
Dr.  Mott,  with  the  aid  of  a  director,  extended 
the  first  incision,  inwards ;  and  having  applied 
two  ligatures  to  the  external  jugular  vein,  and  cut 
it  through  in  the  interspace,  he  next  divided  the 
clavicular  portion  of  tho  sterno-mastoid  muscle, 
and  found  it  necessary  also  to  tie  and  divide  the 
internal  jugular  vein.    The  subclavian  vein  and 
thoracic  duct  were  separated  from  the  diseased 
parts  with  the  handle  of  the  scalpel.  Lastly, 
the  great  pectoral   muscle,  the  costo-clavicular 
ligament,  and  the  subclavian  muscle  having  been 
divided,  the  disarticulation  of  the  sternal  end  of 
the  clavicle  was  accomplished.     The  bleeding 
required  forty  ligatures  for  its  suppression.  In 
six  weeks  the  wound  was  ncarlj'  liealed,  and  the 
patient  afterwards,  with  the  aid  of  a  mechanical 
substitute  for  the  clavicle,  retained  the  power  of 
moving  the  limb,  with  but  little  impairment. 


j     [Mr.  Travel's  removed  the  entire  clavicle  in  a 
]  boy  ten  years  of  age  for  a  tumor  involving  nearly 
the  whole  bone.    Tlie  boy  recovered  the  full  and 
free  use  of  the  arm.  (Souih's  Translution  ofChelius, 
p.  1003.)] 

The  excision  oftlie  scapula,  to  a  greater  or  lesers 
extent,  has  been  performed  on  several  occasions 
In  one  instance  a  considerable  portion  of  the  sea 
pnla  was  removed  by  M.  Janson,  on  account  of 
a  tumor  involving  it.  Two  semi-elliptical  in- 
cisions were  made,  so  as  to  circumscribe  the  swell- 
ing; as  much  skin  as  possible  was  dissected  up 
and  saved  :  the  tumor  and  bone  were  then  de- 
tached from  their  connections  in  every  direction, 
as  low  down  as  the  fossa  sub'capularis.  The  at- 
tachments of  the  trapezius,  supra  and  infra  spi- 
natus,  having  been  divided,  and  the  portion  of  the 
bone  above  the  spine  ascertained  to  be  sound,  all 
the  other  diseased  part  was  sawn  off,  and  the 
shoulder  joint  left  uninjured.  One  more  incision 
■  was  necessary  to  expose  the  whole  of  the  tumor, 
and  facilitate  its  excision.  The  wound  was  alto- 
gether six  inches  in  breadth,  and  nine  in  length. 
The  motion  of  the  shoulder  was  preserved.  A 
large  tumor  of  the  scapula  was  removed  more  than 
twenty  years  ago  by  Mr.  Earle  ;  but,  as  the  disease 
returned,  Mr.  Skey  removed  it  a  second  time,  to- 
gether with  the  greater  part  of  the  scapula.  The 
disease  however,  being  of  a  malignant  character, 
again  returned  and  proved  fatal.  Several  cases  of 
this  description  have  been  lately  met  with  in  the 
hospitals  of  this  metropolis.  One  was  in  Uni- 
versity College  Hospital,  under  Mr.  Listen.  I 
heard  of  another  in  the  Westminster  Plospital. 

[On  the  1st  of  October,  1826,  Mr.  Syme  re- 
moved the  whole  of  the  scapula  for  fungoid  disease, 
miplicating  the  entire  bone.    The  following  account 
of  the  operation  is  taken  from  the  Medico-Chi- 
rurgical  Transactions,vol.  il.  p.  108,  where  the  case 
IS  thus  described  by  Mr.  Syme.  "  The  patient  being 
fully  under  the  influence  of  chloroform,  and  placed 
on  her  right  side,  I  made  an  incision  from  the  acro- 
mion process  transversely  to  the  posterior  edge  of 
the  scapula,  and  another  from  the  centre  of  this 
one  directly  downwards,  below  the  lower  margin 
of  the  tumor.     The  flaps  thus  formed  being  re- 
flected without  much  hjemorrhage,  I  separated  the 
scapular  attachment  of  the  deltoid,  and  divided  the 
connections  of  the  acromial  extremity  of  the  cla- 
vicle.   Then  wishing  to  command  tlie  subscapular 
artery,  I  divided  it  with  the  efi'ect  of  giving  issue 
to  a  fearful  gush  of  blood,  but  fortimately  caught 
the  vessel  and  tied  it  without  any  delay.    I  ne.\t 
cut  into  the  joint  and  round  the  glenoid  cavity, 
hooked  my  finger  under  the  coracoid  process,  so  as 
to  facilitate  the  division  of  its  muscular  and  lio-a- 
mentous  attachments,  and  then  pulling  back  the 
bono  with  all  the  force  of  my  left  hand,  separated 
Its  remainmg  attachments  with  rapid  sweeps  of  the 
knife.    The  vessels  requiring  ligature  having  boon 
tied,  the  edges  of  the  wound  were  stitched  together 
ind  covered  with  dry  lint,  a  bandage  being  lastly 
ipplied  round  the  clicst  to  give  proper  support,  and 
ceep  the  arm  in  its  place." 

_  "  Everything  went  on  favourably  after  the  opora- 
.lon,  and  a  great  part  of  tlie  wound  healed  by  the 
irst  intention.    The  discharge,  which  was  at  first 

ather  copious  and  thin,  in  the  course  of  n  few  days 
limiiiished  to  nn  aiuouiit  so  small,  as  to  remove  all 

pprehension  of  its  exhausting  the  patient.  At 
he  end  of  a  fortniglit  the  discharge  was  reduced 
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to  little  more  than  sufficient  for  staining  the  ban- 
dage, so  that  it  seemed  as  if  complete  recovery 
would  very  soon  be  accomplished.  But  through 
an  opening  about  an  inch  in  length,  where  the 
edges  of  the  transverse  incision  remained  ununited, 
the  head  of  the  humerus  could  be  seen  still  covered 
with  its  cartilage,  which  however,  in  the  course  of 
another  week  began  to  disappear,  and  to  give  place 
to  granulations  gradually  extending  from  the  neck 
over  the  convexity  of  the  bone  ;  while  the  cavity 
at  the  same  time  contracted  until  the  humerus  and 
clavicle  came  nearly  in  contact,  and  the  shoulder, 
especially  when  viewed  in  front,  assumed  a  won- 
derfully natural  appearance.  The  patient,  who 
from  an  early  period  after  the  operation  had  with 
difficulty  been  restrained  from  using  the  arm  too 
freely,  again  and  again  declared  that  it  was  in  no 
wise  inferior  to  the  sound  one,  and  it  appeared  in- 
deed that  through  the  support  aflbrded  by  the  cla- 
vicular portion  of  the  deltoid,  together  witli  the 
action  of  the  pectoralis  and  latissimus  dorsi,  the 
hmb  would  be  able  to  execute  a  fair  degree  of 
motion." 

"  While  the  local  state  of  matters  was  thus  pro- 
ceeding in  the  most  favom-able  and  satisfactory 
manner,  it  could  not  escape  observation  that  the 
patient's  strength  did  not  improve  in  a  correspond- 
ing degree.  On  the  contrary,  without  any  reason 
that  could  be  discovered,  except  old  age,  she  gradu- 
ally became  weaker  and  more  emaciated,  though 
still  retaining  appetite  for  food,  and  performing  her 
bodily  functions  with  so  much  appearance  of  health 
;is  still  to  encourage  the  hope  of  ultimate  recovery. 
But  towards  the  end  of  November,  symptoms  of 
sinking  suddenly  presented  themselves,  and  ter- 
minated in  death  on  the  1st  of  December." 

Mr.  Jones,  of  Jersey,  has  also  recently  removed 
the  entire  scapula  and  part  of  the  clavicle  in  a  case 
of  caries  combined  with  necrosis  aifecting  both  these 
bones     The  patient  was  a  young  girl  between  14 
and  15  years  of  age.   At  the  time  of  the  operation 
the  textures  covering  the  shoulder  were  generally 
thickened  and  puffy,  and  tender  to  the  touch. 
Several  fistulous  openings  led  to  exposed  bone  at 
various  points  of  the  scapula  and  clavicle  The 
discharge  of  matter  was  profuse  and  oft'ensive  and 
the  girl's  health  and  strength  were  rapidly  failin"- 
Under  these  circumstances,  on  the  JOth  of  May' 
1858,  Mr.  Jones  proceeded  to  remove  the  diseased 
bones.    "An  incision  was  first  made  along  the 
whole  extent  of  the  spine  of  the  scapula,  and  car- 
ried an  inch  beyond  towards  the  niesian  line '  of 
the  back  ;  another  incision  was  then  made  to  meet 
this  along  the  upper  border  of  the  bone  down  to 
Its  inferior  angle.    The  integuments  were  raised 
by  careful  dissection  and  by  this  process  the  whole 
bone  was  fairly  exposed."    The  .acromial  end  of 
the  clavicle  being  softened  and  altered  by  disease 
an  inch  of  the  bone  was  removed.    The  nos 
tenor  scapular  was  the  only  vessel  which  re" 
quired  a  igature     The  head  of  the  humerus  was 
found  healthy  and  covered  by  its  natural  cartilage 
I  he  wound  healed  en  tirely  by  grnm.latioii,  am 
the  patient  made  a  good  recovery.    At  the  end  of 
a  montli  she  could  sew  withmit  pain  or  difficulty 
Seven  months  after  the  operation  she  could  raise  her 
m-ni  twelve  inchc^s  from  her  side,  and  could  support 
>t  hori/untally  from  the  body  with  very  slisrht 
exertion.    She  could  u.so  the  limb  for  .all  the  ordi 
"ary  purpos.'s  of  daily  occupation,  the  power  of 
rotation,  however,  was  lost.    Slie  could  raise  her 
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hand  to  her  mouth  and  to  the  opposite  shoulder, 
but  not  to  her  head.  There  is  no  wasting  of 
muscles  on  the  chest  and  back,  and  when  the 
patient  is  dressed  very  little  deformity  is  perceived. 
The  head  of  the  humerus  is  easily  felt  moving 
freely  in  its  new  bed,  and  not  the  slightest  pain 
is  felt  on  any  amount  of  motion.  (See  Medical 
Times  and  Gaxette,  January  1,  1859,  p.  21.)] 

[Resection  of  the  Scapula  and  Clavicle  together.'] 
[These  bones  have  been  several  times  removed  to- 
gether for  necrosis,  and  for  malignant  disease  after 
the  arm  had  been  previously  amputated  at  the 
shoulder-joint.  Chelius  has  collected  the  following 
interesting  and  instructive  cases  iu  which  this 
operation  was  performed. 

"In  1818,  a  patient  consulted  Mussey  of  Cincin- 
nati about  a  tumor  connected  with  the  thumb, 
for  which  the  first  metacarpal  bone  \yas  removed. 
Several  years  later,  pain  attacked  the  humerus, 
which  became  greatly  enlarged,  and  in  1831  the 
arm  was  amputated  at  the  shoulder-joint.  In 
1836  the  same  disease  appeared  in  the  shoulder, 
and  accordingly  Mussey  undertook  the  complete 
removal  of  the  scapular  and  clavicle  iu  September 
1837.     The  tumor  was  round  and  prominent, 
measuring  horizontally  over  the  summit,  from  the 
anterior  to  the  posterior  margin  of  its  base,  four- 
teen inches,  and  vertically,  from  the  upper  to  the 
lower  margin  of  its  base,  ten  inches.    The  integu- 
ments were  dissected  away  from  the  clavicle,  that 
bone  disjointed  from  the  sternum,  its  sternal  ex- 
tremity elevated  and  detached  from  the  subclavius 
muscle,  so  as  to  admit  the  finger  of  an  assistant 
being  passed  under  it  to  secure  the  subclavian 
arterj'.    The  subsequent  steps  of  the  operation 
consisted  in  plain,  coarse,  and  sometimes  rapid  dis- 
section. Having  tied  the  subclavian  artery,  Mussey 
divided  the  accompanying  vein,   when  a  bubble 
of  air  passed  into  the  latter,  which  caused  the 
patient  instantly  to  swoon,  and  he  was  roused 
with  much  difficulty  from  this  state  of  collapse. 
The  immense  wound,  with  flaps  of  seven  or  eight 
inches  in  extent,  united  by  adhesion,   and  be- 
came consolidated  and  sound,  literally  without 
the  formation  of  a  teaspoonful  of  pus.    In  less 
than  three  weeks  the  patient  was  dismissed  and 
he  rode  home  in  a  stage-coach  between  thirty 
and  forty  miles,  and  remained  sound  and  well  in 
November." 

"In  1841,  Rigaud  of  Strasburg  amputated  a 
man's  arm  at  the  shoulder-joint,  for  disease  of  the 
humerus.  The  man  recovered  and  remained  well 
for  eight  months.  A  tumor  was  then  found 
growing  from  the  scapula,  and  Rigaud  removed 
the  whole  of  this  bone,  together  with  the  outer 
extremity  of  the  clavicle'in  1842.  In  two  months 
the  parts  were  healed,  and  the  man  remained  well 
in  July,  1844." 

"  M'Clellan  of  Philadelphia  removed  the  scapula 
and  clavicle  from  a  boy.  The  patient  recovered 
after  the  operation,  but  died  from  a  return  of  the 
malignant  disease  in  another  part.  Gilbert  of 
Philadelphia  is  also  reported  to  have  removed  the 
scapula  and  clavicle." 

In  1847  Mr.  Fergnsson  removed  the  scapula 
and  the  sternal  half  of  the  clavicle  for  disease 
of  those  bones;  the  humerus  and  the  glenoid 
cavuy  of  the  scapula  had  been  previously  re- 
'fi??*^  extensive  caries.  "Ten  or  twelve 
tistulous  openings  communicated  from  the  surface 
with  the  carious  bone,  which  seemed  to  bo  so 
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extensively  diseased  that  Fergusson  considere<i 
It  best  to  remove  the  whole  bone.  An  incision 
was  made  beginning  an  inch  and  a  half  from  the 
sternal  end  of  the  clavicle,  along  that  bone  to  the 
acromion  ;  room  was  thus  made  to  apply  a  saw  to 
the  middle  of  the  bone.  An  incision  was  next 
made,  in  the  course  of  the  spine  of  the  scapula 
nearly  to  the  base.  The  first  cut  was  then  ex- 
ended  down  into  the  axilla.  The  posterior  flaps 
were  now  partially  dissected  off  the  thickened 
mass  covering  the  scapula;  the  anterior  next 
raised,  then  the  m.  pectora/is  minor,  next  the  jii, 
trapezius  were  cut  through,  and  the  bone  being 
forcibly  pulled  outwards,  was  soon  severed  by  the 
division  of  the  other  muscles  and  tissues.  The 
anterior  attachment  of  the  trapezius  had  been  in 
part  divided  when  making  way  for  the  saw  on  the 
clavicle." 

"  Gaetani  Bey,  in  the  case  of  a  bov  fourteen 
years  old,  who  had  been  severely  wounded  in  the 
shoulder,  by  the  discharge  of  an  old  piece  of  artil- 
lery, which  exploded  whilst  remelting,  amputated 
at  the  shoulder-joint,  removed  the  whole  blade, 
bone,  which  had  been  broken  into  several  pieces, 
and  cut  off  the  acromial  end  of  the  collar-bone. 
In  about  two  months  the  wounds  were  healed." 
{Chelius,  Translated  by  South,  p.  1004.)] 


Excision  of  the  Supkrior  Maxillary  Bonb. 

In  the  article  Antruji,  certain  states  of  disease 
of  this  cavity  are  noticed,  in  which  the  only  chance 
of  cure  depends  upon  the  entire  removal  of  the 
upper  jaw-bone  itself.    I  allude  to  osteo-sarcoma-f 
tons,  fibrous,  and  other  tumors,  which  originate 
within  the  antrum,  and  by  enlargement  produce 
such  an  impairment  of,  and  pressure  upon,  the  sur- 
rounding organs  and  textures,  as  must  ultimately 
prove  fatal,  unless  a  bold  attempt  be  made  to  ex- 
tirpate every  part  of  the  osseous  texture,  serving 
as  a  place  of  attachment  to  the  swelling.  Merely 
excising  the  alveoli,  and  front  of  the  antrum,  and 
then  attacking  the  tumor  with  the  knife,  cauteiy, 
or  caustic,  generally  fails.    Baron  Dupuytren  was 
led  to  suspect  that,  by  the  excision  of  the  upper 
jaw-bone,  its  total  extirpation  might  be  performed 
with  a  successful  result.    He  was  induced  to  form 
this  opinion  from  the  consideration  of  the  e.vamples 
on  record,  where  the  patients  recovered  after  most 
severe  mechanical  injuries  of  the  face,  and  necrosis, 
occasioning  the  destruction  of  the  bone.  Canipn- 
mentions  a  case,  in  which  the  whole  of  the  b< no 
came  away,  in  consequence  of  necrosis,  and  t  c 
patient  was  cured.   Acoluthus  is  stated,  indeed,  to 
have  actually  removed  the  upper  jaw-bone  fi>r  a 
tumor  of  the  face,  as  long  ago  as  1693.  Bidlno 
and  Desault  also  anticipated  Dupuytren  in  tlie  be- 
lief, that  the  upper  jaw-bone  might  be  successfully 
extirpated,  though  they  never  undertook  the  opera- 
tion themselves.    The  bulletins  of  the  Faculty  of 
Medicine  at  Paris  prove  that  Dupuytren  removed, 
at  all  events,  the  greater  part  of  the  bone,  in  1!1'24: 
but,  as  Mj\I.  Pillet  and  Gensoul  contend,  probably 
not  the  whole  of  it.    M.  Velpeau  states  that,  in; 
1824,  Mr.  Rogers  of  New  York  removed  both 
upper  jaw-bones,  as  far  back  as  the  pterygoid  pro- 
cesses, and  this  without  making  scarcely  any  in- 
cision through  the  lip.    (See  Notiv.  Elhn.  t.  i.  p. 
54,9.)    In  1826,  Mr.  Lizars  also  advocated  the 
removal  of  the  whole  of  the  upper  jaw-bone,  and  lie 
performed  the  operation  with  success,  in  1827, 
1828,  and  1830.    In  May,  1827,  M.  Gensoul, 


surgeon  to  the  Hotel  Dieu,  at  Lyons,  removed 
every  part  of  this  bone,  together  with  the  whole  of 
the  palate  bone,  on  account  of  a  fibro-cartilaginoiis 
tumor,  and  the  patient  got  completely  well.  (See 
i  Velpeau,  A'ouv.  Elem.  Med.  Opei:  t.  i.  p.  247; 
J/i.  Gcnsotd,  Lettre  C/iir.  snr  qiielijucs  Maladies 
Oraves  du  Sinus  Maivillaire,  &  o.  p.  18.  8vo.  Paris, 
1833.)  ^ 

In  this  work,  M.  Gensoul  states  that,  several 
years  previously,  he  had  known  patients  die  of 
very  tedious  operations,  undertaken  for  the  removal 
of  cancerous  and  otiier  tumors  of  the  antrum. 
Reflecting  on  the  fate  of  these  unfortunate  indi- 
viduals, he  was  led  to  conclude,  that  others,  labour- 
ing under  similar  disease,  might  be  cured  by  an 
operation,  which  consisted  in  freely  denuding  the 
antrum  and  upper  jaw-bone,  so  as  to  be  able  to 
divide  the  sound  parts,  instead  of  meddling  with 
the  diseased  ones,  and  of  searcliing  for  tlie  precise 
limits  of  the  disease  in  the  midst  of  blood  and  the 
remains  of  the  affected  textures.  In  short,  he 
was  induced  to  think,  that  the  same  principle 
should  be  acted  upon  in  this  operation  as  is  followed 
in  others,  undertaken  for  the  extirpation  of  cancer- 
ous tumors  in  general. 

If  the  face  of  the  skeleton  be  examined,  it  will 
be  seen  that  the  upper  maxillary  bone  is  fixed  to 
the  others  only  at  three  principal  points  :  —  1.  By 
means  of  its  nasal  process,  and  at  its  connections 
with  the  03  unguis  and  ethmoid  bone.  2.  By 
means  of  the  orbitar  process  of  the  malar  bone,  as 
far  as  the  spheno-masillary  fissure.  3.  By  means 
of  the  connection  of  the  upper  jaw-bone  to  its  fellow, 
and  to  the  palate  bone.  There  is,  indeed,  a  point 
of  contact  behind  with  the  pterygoid  process  and 
palate  bone  ;  but  this  readily  gives  way  on  depress- 
ing the  upper  jaw-bone  towards  the  mouth.  In 
attacking  these  different  points,  no  large  vessel  is 
injured  ;  the  trunk  of  the  internal  maxillary  artery 
generally  escapes,  and,  if  wounded,  may  be  readily 
tied,  as  was  exemplified  in  the  removal  of  the  whole 
of  the  superior  maxillary  bone,  performed  by  Mr, 
Listen  in  University  College  Hospital,  on  the  27th 
Feb.  1836.  If  the  htemorrhage  during  the  opera- 
tion were  to  be  greater  than  calculated  upon,  the 
:  carotid  artery  might  bo  compressed  against  the 
transverse  processes  of  the  cervical  vertebra;.  As 
for  nerves,  the  only  one  of  consequence  necessa- 
rily divided  is  the  superior  maxillary  :  but  it  may 
be  easily  cut  through  before  the  bone  is  displaced, 
and  tlien  the  laceration  of  it  avoided,  if  judged  ad- 
visable. This  proceeding  is  strongly  advocated  by 
M.  Gensoul ;  but,  in  the  operations  which  I  have 
seen  performed,  no  preliminary  divisian  of  the 
trunk  of  this  nerve  was  practised,  yet  no  ill  con- 
sequences were  the  result. 

The  patient  should  be  seated  in  a  chair,  with  his 
head  inclined  backwards,  and  supported  on  the 
breast  of  an  assistant.  One  of  the  incisor  teeth  is 
to  be  extracted  nt  the  place  where  the  division  of 
the  bone  is  to  be  effected  below.  An  incision  is 
now  to  be  made  from  the  inner  canthus  of  the 
eye  down  to  the  ifpper  lip,  which  is  to  be  cut 
through  opposite  the  canine  tooth  ;  and  another  inci- 
sion may  then  bo  made  from  n  point  five  or  six 
lines  to  tlio  outer  side  of  the  external  angle  of  the 
eye,  down  to  the  termination  of  the  first,  'i'liis  will 
leave  the  parotid  duct  safe  below  it.  The  flap  is 
next  to  be  raised  up  as  far  as  tho  lower  border  of 
the  orbit.  This  plan  is  more  simple,  and  less  dis- 
figuring, than  that  of  M.  Gensoul,  who,  after  the 
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first  incision  has  been  made,  makes  a  second  from 
the  level  of  the  nostril  to  a  point  about  four  lines 
in  front  of  the  lobe  of  tho  ear ;  and  then  a  third,  ex- 
tending from  a  point  five  or  six  lines  behind  the 
external  angular  process  of  the  os  frontis,  down 
till  it  meets  the  termination  of  the  second  cut-  The 
quadrilateral  flap,  thus  formed,  is  then  reflected 
on  the  forehead.  M.  Velpeau  prefers  an  incision 
commencing  at  the  commissure  of  the  lips,  and  car- 
ried outwards,  and  then  upwards  towards  the 
terapoKil  fossa.  This  would  not,  however,  expose 
the  bone  sufficiently  for  the  section  of  its  nasal 
process,  for  which  purpose  the  perpendicular  cut, 
from  the  inner  canthus  down  to  the  upper  lip,  is 
very  necessary.  When  the  tumor  is  large,  the 
circular  sweep  of  the  knife,  as  advised  by  M.  Vel- 
peau, and  long  ago  practised  by  surgeons  in  this 
country,  has  advantages.  The  bone  having  been 
denuded,  the  next  step  is  to  divide  the  connection 
of  the  malar  bone  with  the  external  angular  pro- 
cess of  the  frontal,  and  immediately  afterwards 
the  zygomatic  process  of  the  malar  bone.  These  ex- 
cisions are  best  accomplished  with  Listen's  cuttino' 
forceps,  which  should  have  long  powerful  handles! 
The  next  thing  is  to  divide  the  nasal  process  of 
the  superior  maxillary  bone,  and  the  connection  of 
the  latter  bone  with  the  os  unguis  and  os  planum. 
For  this  purpose,  one  blade  of  the  forceps  is  put 
within  the  orbit,  the  other  within  the  nose,  and  the 
section  accomplished.  This  having  been  eflected 
and  a  cut  made  under  the  lower  part  of  the  palate^ 
the  upper  jaw-bone  is  divided  with  the  same 
instrument,  at  the  place  where  the  incisor  tooth 
was  extracted,  together  with  the  palatine  process 
and  palate  bone,  at  the  symphysis.  The  bone 
benig  next  pressed  downwards,  the  slight  con- 
nection with  the  pterygoid  process,  through  the 
medium  of  the  palate  bone,  gives  way,  when  the 
upper  jaw-bone,  including  the  whole  of  the  an- 
trum and  disease  originating  in  it,  is  easily  dis- 
sected out. 

The  flap  is  brought  down,  and  the  wounds 
united  with  the  twisted  suture,  aided  with  narrow 
strips  of  adliesive  plaster.  Mr.  Liston  pre- 
fers, as  less  irritating,  strips  of  oiled  silk,  smeared 
with  a  solution  of  isinglass  in  brandy.  These  strips 
he  does  not  usually  remove  till  the  wound  is  healed 
The  straight  steel  needles  which  he  employs  for  the 
twisted  suture,  and  the  eye  ends  of  which  are  tipped 
with  red  sealing-wax,  and  the  points  cut  off  with 
pliers  directly  after  their  introduction,  are  removed 
within  the  first  forty-eight  hours,  leaving  the  many 
twisted  silk  to  come  away  as  soon  as  it  loosens.  » 

Tho  following  is  Mr.  Liston's  description  of  "the 
operation  :  —  To  expose  the  bone,  the  cheek  is  di 
vidcd  from  the  angle  of  the  mouth  to  the  orimn  of 
the  masseter  ;  and  a  second  incision  made  from 
the  inner  canthus  to  the  edge  of  the  upper  lip, 
near  the  mcsia  line  detaching  the  ala  of  the  nose 
from  the  maxillary  bone.  The  flap  „f  the  cheek! 
thus  formed  IS  dissected  up,  and  the  nasal  proces 
of  the  maxillary  bone,  and  the  body  of  the  os 
mairo  nro  divided  with  a  saw,  or  with  strong  cut- 
ing  pliers.  An  incision  having  bc6n  made  through 
the  covering  of  the  hard  palate,  near  the  mesial 
ine,  a  small  convex-edged  saw  is  nppli.-d  to  tho 
Hone  and  the  alveolar  process  is  cut  through  with 
the  pliers,  allor  extraction  of  the  middle  mid  lateral 
incisors,  The  bono  is  then  jiulled  downwards  and 
lorwards,  and  its  remaining  adhesions  separated  by 
means  of  tlie  knife  or  plierf.    During  the  progress 
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of  the  operation,  the  cut  branches  of  the  facial  and 
temporal  arteries  are  commanded  by  ligature  or 
pressure,  and  the  violence  of  the  haimorrhage  is 
moderated  by  pressure  on  the  carotids.  After  re- 
moval of  the  bone,  the  deep  vessels,  branches  of 
the  internal  maxillary,  are  secured  either  by  liga- 
ture, or  by  firm  pressure  with  charpie,  or  dossils 
of  lint.  The  facial  flap  is  replaced,  brought  toge- 
ther over  the  charpie  by  which  the  cavity  is  filled, 
and  united  by  interrupted  or  convoluted  suture. 
(See  Listo7i's  Mem.  part  ii.  p.  160.) 

In  the  examples  of  this  operation  which  I  have 
seen,  any  preliminary  ligature  of  the  common  ca- 
rotid artery  would  have  been  totally  unnecessary. 
In  one  instance  the  internal  maxillary  was  cut,  but 
secured  with  the  greatest  facility.  In  a  case,  oper- 
ated upon  by  Mr.  Liston  in  University  College 
Hospital,  not  a  single  ligature  was  necessary. 

It  is  an  important  object  to  prevent,  as  much  as 
possible,  the  blood  from  flowing  towards  the  throat, 
in  the  early  part  of  the  operation  :  hence  the  ad- 
vantage of  the  sitting  posture,  and  of  Gensoul's 
plan  of  beginning  with  the  division  of  the  cheek- 
bone, or  z3^goma,  before  the  nasal  process  of  the 
upper  jaw-bone  itself  is  attacked. 

[In  making  the  external  incisions,  the  surgeon 
should  be  guided  : — 1.  By  the  size,  form,  and  con- 
nections of  the  diseased  structures  to  be  removed. 
2.  By  the  position  of  the  parotid  duct,  which 
should  be  carefully  avoided  in  order  to  guard 
against  the  occurrence  of  a  salivary  fistula.  3.  By 
the  course  of  the  principal  branches  of  the  facial 
nerve,  so  as  to  prevent,  as  far  as  possible,  the  de- 
form.ity  arising  from  the  paral3-sis  of  the  muscles  of 
the  face  consequent  upon  the  division  of  the  nerves. 
The  cases  for  which  this  operation  was  originally 
proposed  by  Mr.  Lizars,  M.  Gensoul,and  by  Pupuy- 
tren,  viz.  for  malignant  disease  of  the  antrum,  are 
not  in  the  present  day  considered  suitable  for  it. 
The  all  but  certainty  with  which  a  recurrence  of 
these  malignant  growths  takes  place  soon  after 
their  removal,  has  induced  surgeons  to  restrict  this 
formidable  operation  to  tumors  of  a  non-malignant 
character,  such  as  those  of  the  fbroits,  oliondro- 
matoits,  or  myeloid  kind. 

Cases  occasionally  occur  in  which  the  removal 
of  a  portion  only  of  the  superior  maxilla  will  be 
required.  This  may  be  eifected  either  with  or  with- 
out an  external  incision  depending  upon  the  size 
and  situation  of  the  piece  to  be  removed.  When 
the  disease  is  confined  to  the  alveolar  process,  it 
may  be  found  convenient  to  cut  out  a  triangular 
piece  of  bone,  with  its  apex  above,  and  its  base 
corresponding  to  the  alveolar  process.  When  the 
disease  extends  much  beyond  the  alveolar  border, 
it  may  be  necessary  to  make  two  vertical  divisions 
of  the  bone  on  either  side  of  the  disease,  and  to 
connect  tliese  by  a  horizontal  one  above  it.] 

See.W.  Gensoul,  Lettre  Chir.  sur  quelques  Maladies 
Graves  du  sinus  Maxillaire  et  de  I'Os  Maxillaire  Infii- 
rieur,  8vo.  Paris,  1833.  Lislon,  in  Elements  of  Sur- 
:ery,  part  ii.  8vo.  IS.'il ;  also  in  Trans,  of  Royal  Med. 
"hir.  Hoc.  vol.  xx.  G. Guthrie,  in  Loud.  Med.  Gnz. 
1835,  1836.  A.  L.  M.  Velpemi,  Nouv.  lilem.  de  M^il. 
Op^-ratoiie.  O.  llegnoH,  Sull'  Estirpazione  doUa 
Quasi  Totalita  dell'  Usso  Mascellare  Superiore  Sinis- 
tro  per  Osteo  Sarcoma  Memoriu,  8vo.  Pisa,  1832. 
Prnfessor  Ret/noli  makes  only  one  external  incision, 
which  reaches  from  the  external  canthus  to  the  com- 
missure of  the  lips.  Also  Sull'  Estirpii/.ione  d'un 
Osteo  Sarcoma,  &c.  Pisa,  1831;  and  Mem.  Intorno 
L'Asportazionc  di  Gran.  Parte  dell'  Osso  Alnsccllare 
Superiore  destro.  This  operation  >Yas  performed  in 
1828.  J.  If.  Nivison,  Malignant  Tumor  successfully 
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removed  from  left  Antrum,  in  Ed.  Med.  Surg.  Jour. 
No.  83.  Irving's  Obs.  on  the  same,  No.  Si.  James 
Syme,  iu  Ed.  Med.  Surg.  Journ.  No.  100,  p.  218,  and 
No.  101,  p.  238.  Mr.  Lizars'  cases,  I  believe,  are  re- 
corded in  the  London  Med.  Gaz.  Chelius,  System  of 
Surgery,  translated  by  South.  London  1815.  N6laton, 
Elem.  de  Pathol.  Chir.  t.  i.   Paris,  1844. 

[EXCISI&N  OF  BOTH  SUPERIOR  MaXILLARY 

Bones.] 

[In  the  year  1824  Rogers  of  New  York,  and 
soon  after  Liston  and  Dupuytren,  performed  to 
a  greater  or  less  extent  partial  resections  of 
both  jaw-bones.  The  first  total  removal  of  these 
bones  must,  however,  be  ascribed  to  J.  F.  Iley- 
felder,  who  accomplished  it  in  the  j'ear  1844  and 
repeated  it  twice  in  the  years  1850  and  1852. 
{Dublin  Quarterly  Journal  of  Medical  Science  for 
February,  1 857,  p.  1 08.)  His  first  patient  laboured 
under  what  he  termed  pseudo-plasma,  aSecting 
both  upper  jaws,  but  which  he  afterwards  desig- 
nated as  a  medullary  carcinoma.  The  patient 
recovered,  but  was  attacked  some  months  after- 
wards with  a  similar  disease,  situated  in  the 
frontal  region,  of  which  he  died  in  Oct.  1855, 
fifteen  months  after  the  operation.  Heyfeldcr's 
second  and  third  cases  were  performed  for  open 
cancer  implicating  both  upper  jaws.  One  of 
these  also  died  from  a  return  of  the  disease 
twenty- three  months  from  the  time  of  the  operation. 
The  other  was  reported  well  a  year  after.  The 
operation  in  Heyfelder's  first  case  is  thus  described 
by  his  son  Dr.  Oscar  Heyfelder  (op.  cit). 

"  The  patient  was  seated  in  an  arm  chair;  his 
head  supported  against  the  breast  of  an  assistant, 
and  fixed  in  this  situation.  The  operator  made  two 
incisions  from  the  outer  angles  of  the  e3*es  to  the 
corners  of  the  mouth,  and  pared  all  the  softer 
parts  away  from  the  tumor  to  the  inner  angles  of 
the  eyes  and  the  nasal  bones.  The  flap  thus 
formed  being  drawn  upwards  over  the  forehead, 
and  the  orbital  margin  being  cleared  down  to  the 
inferior  ridge,  he  separated  on  both  sides  the 
juncture  between  the  jaw  and  cheek-bone  by 
means  of  a  chain-saw  introduced  through  the  in- 
ferior orbital  fissure.  In  the  same  waj',  the  sepa- 
ration of  this  bone  with  the  nasal  bone  was 
eff'ected.  Then  the  vomer  and  the  other  junctions 
still  existing  were  divided  by  a  bone-forceps,  and 
the  soft  palate  separated  from  the  hind  edge  of  tlie 
hard  palate.  After  that,  pressure  with  a  chisel 
upon  the  upper  part  of  the  tumor  sufliced  to  dis- 
locate the  upper  jaw-bones  out  of  the  principal 
junctions,  and  so  to  finish  the  operation.  It  lasted 
three  quarters  of  an  hour,  as  three  times  faintini; 
of  tlie  patient  had  necessitated  rather  long  inter- 
ruptions." 

Diefl:enbach,  in  1 848,  performed  this  operation, 
in  consequence  of  a  large  tumor  of  the  face,  lie 
incised  the  soft  parts  in  the  median  line,  and  re- 
moved the  greater  part  of  both  upper  jaw-bones, 
together  with  the  palatine  bones  and  a  part  of  the 
cheek-bone. 

Maisonneuvc,  in  1849,  totally  removed  l  oth  ossa 
maxilhiria  superiora,  foUowiflg  the  same  method 
as  Dieffenbach  as  regards  the  cutaneous  incision. 
The  operation  was  for  a  case  o"f  cancer ;  the 
man  operated  on  died  a  few  days  after. 

Maisonneuve,  in  1850,  performed  the  same 
operation  upon  a  girl  who  had  long  been  employed 
iu  a  phosphorus  match  manufactory. 

Similar  operations  have  been  performed  by  Dietz 
and  Jiingken ;  the  latter  separated  both  bones  ni 


their  median  line  with  the  bone-forcep3  of  Listen 
Both  operations  liad  good  success. 

Langenbeck,  in  1853,  in  a  case  of  a  medullary 
carcinoma,  removed  botii  upper  jaw-bones,  except- 
ing only  the  orbital  plate  of  the  left  one.  The 
bones  were  separated  by  means  of  a  metacarpal 
saw,  a  bone-forceps  and  a  chisel. 

Tlie  following  are  the  methods  hitherto  adopted 
to  expose  tiie  diseased  parts  where  removal  of 
both  upper  jaws  is  to  be  accomplished.  (Oscar 
HeyJ'elder,  op.  cit.) 

The  median  incision,  followed  by  Dieffenbach 
and  Maiaonneuve,  commences  from  tlie  root  of  the 
nose,  and  ends  in  the  middle  of  the  upper  lip.  If 
necessary,  a  second  incision,  from  the  beginning  of 
tlie  first  to  the  inner  corners  of  both  eyes,  must  be 
added.  In  this  way  we  obtain  two  lateral  flaps, 
which  are  pared  closely  from  the  bones,  and  held 
on  either  side  with  blunt  hooks.  By  this  proceed- 
ing the  fewest  vessels,  nerves  and  muscles  are  cut, 
and  the  cicatrix  produces  but  little  deformity, 
although  it  affords  room  enough  to  perform  the 
operation. 

The  posterior  lateral  incision  or  cheek  incision, 
employed  by  J.  F.  Heyfelder  in  his  three  cases, 
begins  on  each  side  from  the  outer  corners  of  the 
eyes,  and  finishes  at  the  angles  of  the  mouth  ;  or, 
to  avoid  the  ductus  Stenonianus  in  the  upper  lip, 
some  lines  within  the  corner.  By  this  incision,  a 
large  flap  is  obtained  with  the  base  above.  This 
gives  more  room  than  any  other  of  the  simple 
methods,  but  it  has  the  disadvantage  of  e.xposing 
the  facial  nerves,  the  principal  vessels  of  the  cheek, 
the  ductus  Stenonianus,  and  a  great  number  of 
muscles  to  the  knife. 

The  anterior  lateral  method  would  consist  in  two 
incisions  beginning  at  the  inner  corner  of  the  eye, 
and  descending  near  the  wing  of  the  nose,  to  the 
upper  lip.  Hitherto  it  has  not  been  practised  upon 
the  living,  except  on  one  side.  But  from  my  ex- 
periments on  the  dead  body,  it  would  appear  to  be 
well  adapted  for  both  sides.  This  and  the  former 
methods  may  be  usefully  combined  on  the  different 
sides. 

In  the  rare  case  that  these  simple  proceedings 
would  not  suffice  to  denude  excessively  enlarged 
bones,  the  complicated  method  must  be  employed 
on  one  or  both  sides  ;  it  was  practised  by  Mal- 
gaigne,  Syme,  Jaeger,  Lisfranc,  Blandin,  Fergus- 
son  and  others,  for  the  resection  of  one  upper  jaw- 
bone. 

Instead  of  the  crucial  and  flap  incisions,  which 
always  expose  thesoft  parts  a  grcatdeal,  and  produce 
much  deformity,  J.  F.  Heyfelder  proposes  for  those 
cases  where  the  simple  metliods  do  not  sufiice,  the 
followmg  proceeding:—"  One  incision  slits  the  un- 
der hp  m  the  middle  and  proceeds  to  the  chin  ; 
from  thence  a  second  and  third  incision  extend 
the-Tiselves  on  both  sides  along  the  under  edge  of 
the  raandibule  and  the  hind  edge  of  the  ramus  as- 
cendens.  By  this  method  the  nerves  and  Steno's 
duct  are  preserved,  and  the  cicatrix  falls  where  it 
may  be  easily  concealed— in  men  by  a  beard,  in 
women  by  a  handkerchief. 

"  The  soft  parts  being  cut  through,  they  are  pared 
from  the  bones,  preserving,  if  possible,  the  perios- 
teum on  that  side,  and  the  flaps  thus  formed  are 
held  back  by  an  assistant." 

The  separation  of  the  bones  are  to  be  effected 
by  the  aid  of  saws  and  bone-knippers,  in  the  same 
way  as  where  one  upper  jaw-bone  is  to  be  removed. 
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The  central  attachment  of  the  superior  maxillary 
bones  to  the  nasal  and  frontal  bones  'may  be 
executed  by  one  act,  as  recommended  by  Maison- 
neuve. 

"  Of  nine  cases  that  were  thus  operated  on,  four 
died  ;  in  one  case  the  final  result  is  unknown  ;  in 
four  it  was  successful.  One  of  the  patients  seems 
to  have  succumbed  to  the  operation,  that  is  to  say 
the  first  operated  on  by  Maisonneuvo  ;  one  died 
from  an  apoplectic  seizure — that  was  the  man 
operated  on  by  Dieffenbach  ;  two  (No.  1  and  2  of 
those  operated  on  by  Heyfelder)  succumbed  to  a 
relapse  of  cancer,  but  one  not  until  fifteen  the 
other  twenty-three  months  after  the  operation.'' 

/.  F.  Heyfelder,  Klinischer  Bericht  von,  1853-44, 
m  Walthers  und  Von  Ammon's  Journal,  B.  iv.  Heft  4, 
1844.  Idem.  Ueber  die  Resektion  beider  Oberkiefs, 
Stuttgart,  1850.  Idem.  Klinischer  Bericht  von, 
1851-52.  Deutsche  Klinik,  1852.  Idem.  Amputa- 
tionem  und  Resectionen.  Breslau,  1854.  Reid,  Die 
Resektioiieu  der  Knoclien,  1847.  Dieff'enbac/c,  Oper- 
ative Chirurgie,  1848.  Maisonneiwe,' Gnz.  des  H6p 
1850,  Nos.  97,  100,  and  310.  Oscar  Heyfelder,  Klinis- 
cher Bericht  von,  1849-50,  in  der  Prajr.  Vierteljahr- 
schrilt,  Bd.xxi.  Idem.  Artikel  Resectionen  in  Pi  osch 
Handwoiterbuch.  Leipsic,  1854.  Malgaigne,  Revue 
Medico-Chir.  tome  xiil.  Jihigken,  Deutsche  Klinik 
1  8dO,  p.  48.   Langenbeck,  Deutsche  Klinik,  1853,  p! 


Excision  op  the  Inferior  Maxillary  Bone. 

The  practicability  of  this  operation  was  lono- 
ago  evident  enough  from  cases  in  which  the  greater 
part  of  the  bone  had  been  torn  away  by  gun-shot 
injuries,  or  where  it  had  exfoliated  from  necrosis. 
Boyer  relates  an  instance  in  which  it  was  torn 
away  by  machinery,  and  Wepfer  quotes  a  case 
where  it  was  amputated  in  his  time.  Mr.  Anthony 
White,  Surgeon  to  the  Westminster  Hosnital 
removed  at  Cambridge,  a  considerable  portion 
ot  the  bone  for  an  osteo-sarcoma  many  years 
ago.  Unfortunately,  the  case  was  not  published  • 
so  that  the  revival  and  execution  of  the  oper- 
ation are  generally  referred  to  Dupuytren,  who, 
in  1812  performed  his  earliest  excision  of  the 
body  of  the  lower  jaw-bone.  The  parts  re- 
moved weighed  a  pound  and  a  half;  the  bone 
was  affected  with  exostosis,  caries,  and  necrosis, 
soitened  in  several  places,  and  combined  with 
a  hard  fibrous  fungus.  The  patient  recovered 
and  was  in  perfect  health  twenty-one  years  after  the 
operation.  {Dupuytren,  Cliniqua  Chir.  t.  iv.  p  C''8  ) 

Subsequently  to  the  year  1812,  the  operatioa 
has  been  Irequcntly  repeated  by  Dupuytren  Dr 
Mott,  Kicherand,  Lallemand,  Delpech,  Roux' 
Cusack,    Martin,    Genly,    Magcndie,  Cloquet! 
Warilrop,  Lislranc,    Warren,  GcnsouL  Grafo 
Walther,  Wagner  llandolpli.  Listen,  L'awren  e! 
Bh.  Cramptoii,   Velpoau,    &c.     By  M'Clellin 
Walter,  and  (Jra;fe,  nearly  the  whole  of  the  bono 
has  been  taken  away.    By  many  other  operators 
disarticulation  has  been  perforiued  at  one  ^  t  10 
condyles.  ^  (See  Cusack,  in  TMdin  Hospital  Re- 
porls  yol  .y.  p.  13  ;  Listen's  Elcni.  pa/t  ii 

[Mr  South  has  taken  great  pains^o  f  x  the 
dates  at  which  the  several  operations  for  removal 

IJtad  itk  of  Uogerville,  Tennessee,"  he  writes 
was  the  first  who,  in  1  810,  cut  away  the    do  „^ 
he  lower  jaw;  in  1812  Dupuytren  sawed  off  a 
laige  portion  of  the  front  of  the  jaw  •  in  Ifilr; 
Anthony  White  removed  half  a  necrosed  wfVom 
he  socket ;  „i  1818,  Sir  Astley  Cooper  slwcd  off 
the  projecting  part  of  the  chin  j  in  1821,  Grtdb 
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removed  tlie  front  of  the  jaw,  and  in  the  same 
year,  one  half  of  the  lower  ja-sv,  which  he  ex- 
articulated,  and  the  patient  lived.  Mott's  first 
operation,  in  which  half  the  jaw  was  removed,  by 
sawing  through  the  chin  and  across  the  ascending 
branch  was  performed  in  March,  1822;  the  second, 
in  which  he  exarticulated  one  half,  in  May,  1822, 
died  on  the  evening  of  the  fourth  day.  Cusack 
removed  the  left  half  of  the  jaw  in  1825,  first 
sawing  through  the  horizontal  and  afterwards  the 
ascending  branch,  and  then  exarticulating  the  con- 
dyle." He  also  gives  interesting  details  of  these 
early  operations,  especially  of  that  of  Mr.  Anthony 
Wiiite,  mentioned  above  by  Mr.  Cooper.  Mr. 
White's  case  was  one  of  necrosis,  and  not  of  osteo 
sarcoma,  as  supposed  by  Mr.  Cooper.  (See  Trans- 
lation of  Chelitis,  hy  South,  p.  986.)] 

The  method  of  performing  the  operation  varies 
according  to  the  extent  of  the  disease.    To  expose 
the  tumor,  and  allow  the  bone  to  be  readily  di- 
Tided,  there  must  necessarily  be  a  free  division  of 
the  soft  parts.    Previously,  also,  to  fixing  upon 
the  plan  of  operation,  the  extent  of  the  disease 
must  be  correctly  ascertained.  (See  Liston's  Elem. 
part  ii.  p.  224.)    When  only  tlie  central  portion  of 
the  body  of  the  hone  was  to  be  removed,  the  follow- 
ing was  Dupiiytren's  plan: — the  patient  is  seated, 
and  his  head  held  steady  against  the  breast  of  an 
assistant,  who  is  to  stand  behind  him,  and,  if  ne- 
cessar)'',  make  pressure  on  the  facial  arteries. 
The  surgeon  standing  in  front  of  the  patient  and 
on  his  right  side,  is  to  take  hold  of  the  right  por- 
tion of  the  lower  lip  with  his  left  hand,  while  an 
assistant  takes  hold  of  the  left  portion.    In  this 
way,  the  lip  is  rendered  tense,  and  separated  from 
the  other.    With  a  common  scalpel,  an  incision 
ia  then  made  completely  through  it,  from  above 
downwards  to  the  base  of  the  jaw.    The  next 
thing  is  to  extend  the  wound  through  the  skin 
and  cellular  tissue  from  this  point  down  to  the 
prominence  of  the  os  hyoides.    Thus,  two  lateral 
flaps  are  produced  each  of  which  is  to  be  dissected 
from  the  bone,  as  far  as  the  extent  of  the  disease 
requires,  with  the  knife  kept  close  to  the  bone,  so 
that  the  fiicial  arteries  may  not  be  wounded.  The 
exact  places  having  been  ascertained  to  which  the 
saw  is  to  be  applied,  a  tooth  on  each  side  must  be 
extracted.    The  operator  then  taking  a  fine  meta- 
carpal saw,  or  one  of  Hey's,  goes  behind  the  pa- 
tient, in  which  position  the  saw  can  be  employed 
without  any  risk  of  its  extremity  being  pushed 
against  the  palate.    If  requisite,  the  nose  and 
upper  lip  may  be  protected  with  a  piece  of  paste- 
board.    But,  according  to  my  observations,  the 
best  plan  is  only  to  make  a  groove,  or  partial  di- 
vision of  the  bone  with  the  saw,  and  then  to  com- 
plete the  section  on  each  side  with  the  cutting 
pliers,  which  expedites  the  business  very  consider- 
ably, and  with  no  risk  of  injury  to  the  contiguous 
parts.    The  bone  having  been  cut  through  on 
each  side,  the  surgeon  takes  hold  of  the  portion 
about  to  be  removed,  with  liis  left  hand,  and 
while  it  is  inclined  forwards,  he  introduces  a 
straight  bistoury  from  btdow  upwards,  close  be- 
hind it,  and  detaches  it  from  the  soft  parts  to  the 
right  and  left,  keeping  the  edge  of  the  knife  close 
to  the  bone.    An  assistant  takes  care  to  keep  tlie 
tongue  out  of  the  way  with  a  spatula,  or  the 
handle  of  a  director.    The  vessels  arc  now  se- 
cured, the  ends  of  the  bone  approximated  to  one 
another,  and  the  flaps  of  skin  united  with  sutures  ; 
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care  being  taken  to  leave  a  small  portion  of  the 
wound  open  below  for  the  insertion  of  a  bit  of 
charpie,  or  lint,  and  as  an  outlet  for  the  discharge, 
in  the  event  of  matter  being  formed. 

When  a  perpendicular  cut  will  not  suffice,  on 
account  of  the  extent  of  the  disease,  it  may  be 
converted  into  a  crucial  wound,  by  making  an 
incision  along  the  base  of  the  jaw.  If  the 
portion  of  bone  to  be  taken  away  were  so 
extensive  as  to  require  tlie  excision  of  a  part  of 
the  integuments,  Dupuytren  made  two  incisions, 
one  in  each  side  of  the  lip,  which  were  extended 
down,  so  as  to  meet  at  the  03  hyoides,  and  form 
together  one  in  shape  of  a  V. 

One  danger  attending  the  operation  is  the  retro- 
version of  the  tongue  into  the  phar3'nx,  as  soon  as 
the  attachments  of  the  mylo  hyoidei,  genio  hyoidei, 
and  genio  hyoglossi  muscles  behind  the  symphysis 
have  been  cut.  In  this  state,  the  tongue  presses 
the  epiglottis  towards  the  glottis,  and  the  patient 
is  in  imminent  peril  of  suffocation.  Indeed,  in  one 
case,  M.  Lallemand  would  have  lost  his  patient 
had  he  not  instantly  performed  tracheotomj'. 
Hence,  Delpech,  before  he  divided  the  muscular 
connections  of  the  tongue,  behind  the  symphysis, 
used  to  seize  the  extremity  with  a  double  tena- 
culum, which  was  then  entrusted  to  an  assistant  ; 
and  afterwards,  in  applying  the  sutures,  he  passed 
the  thread  of  one  of  them  through  the  frsenum  of 
the  tongue  and  the  skin  together :  if  the  inter- 
rupted suture  were  employed,  or,  supposing  the 
twisted  suture  to  be  preferred,  the  ends  of  the 
thread,  passed  through  the  frjenura,  were  twisted 
round  the  pins.  In  one  case,  Delpech  introduced 
a  piece  of  gold  wire  through  the  apex  of  the  tongue, 
and  fastened  it  to  the  contiguous  teeth.  The  \yire 
soon  cut  its  way  out,  leaving  a  sufficient  adhesion. 
In  a  few  instances,  the  circumstances  of  the  disease 
may  be  such  as  to  make  it  necessary  to  remove 
only  a  portion  of  the  depth  of  the  bone. 

As  the  retroversion  of  the  tongue,  tliough  not 
constant,  is  always  a  possible  event,  I  concur  with 
Malgaigne  {Man.  de  Med.  Oper.  p.  255)  in  the 
prudence  of  attending  to  the  ach'ice  delivered  o!i 
this  subject  by  Delpech,  or  else  of  taking  care  not 
to  cut  through  muscles  inserted  into  the  back  of  the 
sj'mphysis  until  the  possible  displacement  of  tli.- 
tongue  has  been  guarded  against. 

[On  this  point  Chelius  remarks  :  "At  the  ni> 
meiit  when  the  soft  parts  on  the  inside  of  the  ho\w 
are  cut  through,  the  tongue  often  retracts  suddenly, 
and  there  is  danger  of  choking.  It  is  unncccss:uy 
to  draw  the  tongue  forward  and  fix  it:  its  ro- 
traction  depends  on  the  contraction  of  the  w. 
sterno  hyoideus,  after  the  separation  of  the  m.  mylo 
hyoideus  and  genio  hyoideus,  if  the  head  be  drawn 
back  r  and,  therefore,  if  the  head  be  bowed  towards 
the  clicst,  the  tongue  res\nnes  its  proper  place,  and 
the  choking  ceases,  as  I  noticed  in  a  case  in  which 
I  removed  the  fore  part  of  Uie  jaw,  in  front 
the  masseteres,  on  both  sides."] 

In  the  crcision  of  the  whole  oftJiehonxontal  por- 
tion of  the  lower  jawl>one,  one  plan  consists  in 
making  an  incision  along  its  base,  and  extending  it 
a  line  or  two  beyond  its  angles.  A  large  flap  is 
then  dissected  up,  and  turned  over  the  face.  1  he 
bone  is  sawn  on  each  side  beyond  the  limits  of  the 
disease,  and  then  detached  from  the  soft  parts 
which  are  connected  with  it  behind,  with  tlie  pre- 
cautions and  according  to  tlie  directions  above 
particularised. 
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If  the  disease  were  to  extend  high  up  on  the 
rami,  an  incision  should  be  made  along  the  pos- 
terior edge  of  each  ramus,  so  as  to  meet  the  ex- 
tremities of  the  first  wound. 

Another  method,  specified  by  M.  Malgaigne  is 
easier  than  the  foregoing.  After  the  horizontal  in- 
cision has  been  made,  a  perpendicular  one  is  made 
completely  through  the  lower  lip,  and  carried  down 
in  the  middle  line  till  it  meets  the  horizontal 
wound.  Both  the  lateral  flaps  are  then  dissected 
from  the  bono. 

In  the  excision  of  one  lialf  of  the  horizontal  por- 
tion, several  methods  arc  adopted.  In  one,  pre- 
ferred by  several  British  surgeons,  and  also  Ijy  J. 
Cloquet,  a  horizontal  incision  is  begun  at  the  com- 
missure of  the  lips,  and  terminates  at  the  distance 
of  one  or  two  lines  beyond  the  ramus  of  the  jaw. 
To  this  first  incision  are  added  two  vertical  ones  ; 
one  descending  from  the  border  of  the  lip  to  the 
base  of  the  bone  ;  the  other,  taking  a  parallel 
course,  descends  behind  the  ramus  to  a  point  a  few 
lines  below  the  angle.  The  flap  is  dissected  from 
above  downwards  ;  the  soft  parts  are  next  detached 
from  the  inner  surface  of  the  jaw  ;  and,  lasth',  the 
bone  is  sawn  through. 

Mr.  Liston  has  likewise  expressed  himself,  as 
follows,  in  favour  of  one  method,  in  which  the  flap 
is  made  from  above  downwards  :  —  "  The  cheek 
may  be  divided  (says  he)  by  passing  through  it  a 
long  narrow  bistoury,  close  to  the  anterior  edge  of 
the  masseter  muscle,  and  carrying  the  instrument 
forwards,  and  through  at  the  angle  of  the  mouth. 
From  each  extremity  of  this  incision,  another  is 
made  downwards  ;  the  anterior  one  inclining  for- 
wards, the  other  backwards.  By  reflection  of  the 
flap  thus  formed,  the  bone  is  exposed  more  easily, 
rapidly,  and  perfect!}-,  than  by  tlie  former  mode  of 
incision,  in  which  the  flap  is  made  by  a  semi- 
lunar incision  along  the  base  of  the  jaw."  (See 
Listoii^s  Elem.  part  ii.  p.  225) 

In  the  plan  adopted  by  Dr.  Mott  of  New  York, 
two  flaps  are  formed.  A  curved  incision  is  made, 
with  its  convexity  downwards,  from  a  point  ;in 
front  of  tlie  car,  and  on  a  level  with  the  condyle 
to  the  vicinity  of  the  chin,  below  the  commissure 
of  the  lips.  The  upper  flap  is  raised  and  reflected 
on  the  face.  A  second  incision,  descending  I'rom 
the  upper  end  of  the  first  to  the  angle  of  the  jaw, 
enables  the  surgeon  to  form  a  lower  flap,  The  bone 
is  sawn  through,  first  in  front,  and  then  behind,  as 
high  up  as  the  circnmstances  of  the  case  ret[niro. 
If  above  a  certain  point,  Dr.  Mott  recommends  the 
inferior  maxillary  nerve  to  be  cut  through,  before 
the  bone  is  drawn  outwards,  and  the  lingual 
branch  of  the  fifth  pair  to  be  carefully  avoided. 

A  third  method,  wliich  has  the  names  of  Cusack, 
Lisfranc,  Liston,  Malgaigne,  &c.,in  its  i'avotu-,  con- 
sists in  making,  first,  a  vertical  incision  through 
the  lip  down  to  a  point  below  the  chin,  and  then  a 
horizontal  cut,  extending  from  the  first  along  the 
base  of  the  jaw  to  two  lines  beyond  its  angle.  The 
flap  is  then  dissected  off  the  tumor,  in  the  direc- 
tion from  below  upwards,  and  reflected  on  the 
face.  The  bone  is  then  sawn  through  in  front 
and  behind,  and  the  flap  united  with  sutures.  I 
am  of  opinion  with  M.  Malgaigne,  that  this  plan  is 
more  simple  than  the  others  ;  no  loilgmeut  of  pus 
islikely  to  follow  it;  and  the  scar  will  produce  hut 
slight  disfigurement.  I  recommend,  however,  the 
front  portion  of  the  hone  to  he  divided  before  the 
posterior  part  of  it,  as  facilitating  th«  jafe  detacli- 
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ment  of  the  mylo  hyoideus  and  other  parts  con- 
nected with  its  inner  surface. 

One  method,  described  by  Mr.  Liston,  is  a  mo- 
dificatimi  of  the  foregoing: — "If  the  tumor  is  in- 
eluded  between  the  lateral  incisor  tooth  and  last 
molar,  on  the  same  side,  these  teeth  must  be  ex- 
tracted to  permit  division  at  these  points.  A  semi- 
lunar incision  may  then  be  made  along  the  base  of 
the  jaw,  the  horns  of  the  incision  pointing  upwards, 
and  passing  over  tlie  spaces  which  were  occupied 
by  the  extracted  teeth.  The  flap  is  dissected  up, 
and  the  membrane  of  the  cheek  divided  along  the 
line  of  the  incision.  The  bistoury  is  then  carried 
along  the  inside  of  the  bone,  so  as  to  divide  the 
membrane  of  the  mouth,  and  separate  the  attach- 
ments of  the  muscles.  The  tongue  is  pushed  aside, 
and  a  copper  spatula  placed  under  the  jaw  at  the 
part  to  be  divided,  in  order  that  the  soft  parts  may 
not  be  injured  during  the  sawing.  A  small  nar- 
row saw,  or  one  commonly  known  by  the  name  of 
Key's,  is  applied  to  the  bone  at  the  points  where 
the  teeth  were  extracted ;  and,  by  a  few  motions 
of  this  instrument,  a  notch  is  made  of  no  great 
depth;  a  pair  of  strong  cutting  pliers  are  placed 
in  the  track,  and  by  them  division  of  the  bone  is 
accomplished  with  equal  neatness  and  much  more 
rapidly  than  if  the  use  of  the  saw  had  been  con- 
tinued. The  pliers  should  be  strong  in  every 
point,  and  the  handles  long,  to  afford  °the  advan- 
tage of  a  powerful  lever."  The  chain  saw,  he 
says,  is  not  to  be  depended  upon,  and  is  slow 
m  its  operation.  (See  Liston's  Elem.  part  ii 
p.  224.)  ^ 

A  fourth  plan,  described  by  M.  Malgaigne,  may 
be  applicable  where  the  disease  extends  more  in 
the  direction  backwards  than  forwards.  In  such 
a  case,  perhaps,  it  may  be  sufficient  to  make  a 
semilunar  incision  along  the  posterior  border  of  the 
ramus  and  the  base  of  the  bone,  from  the  ear  to 
the  chin._  Thus  only  one  flap  would  be  formed, 
and  no  cicatrix  would  be  seen  on  the  face 

M.  Malgaigne  lays  it  down  as  a  maxim,  that, 
in  makmg  the  flaps  in  any  of  these  operations,  the 
skin  and  cutaneous  muscles  alone  should  be 
divided,  and  that  the  masseter  should  be  cut 
through,  and  removed  at  the  same  height  as  the 
bone  itself, 

The  facial  artery  is  readily  secured.  All  those 
operators  who  have  had  recourse  to  the  ligature 
of  the  carotid  artery,  as  a  preliminary  measure 
have  subjected  their  patients  to  n  very  needless 
proceeding. 

Even  in  the  excision  of  one  half  the  lower  jaiv 
bone  at  its  artiautation  with  the  temporal  bone  the 
ligature  of  the  carotid  artery  is  quite  uncalled'  for 
One  plan  of  performing  this  operation  consists  in 
making  an  incision  along  the  b.ase  of  the  i'lw  ■  a 
second  incision  is  then  made  perpend  cula'rly 
hrough  the  lower  lip  down  to  the  first;  and  i 

let-imurVT  oxtends'behind 
tl  e  amus.  The  flap  ,3  raised,  and  the  fore  part 
of  the  bone  sawn  hrough.  The  soft  parts  are  then 
letached  from  its  inner  surface,  and  the  tendinous 
attachment  of  tlie  temporal  muscle  to  the  coronoid 
process  cut  through  from  within  outwards  L-.sth- 
the  disarticulation  of  the  condyle  is  eflected  ■  for 

firrtC'^H"'''/';'  'f-Tu  l""^'"'  ''S'-^""""  "''""Id 
nst  be  divided,  while  the  bone  is  depressed  and 

twisted,  in  order  to  render  the  capsular  lica- 

IhroLh  p'""'  ™''^y  •^'""^'^  ^"t 

tniougu  with  scissors,  ns  recommended  by  M.  Mnl- 
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guigne,  and  then  the  probe-pointed  bistoury  used, 
or  it  may  be  divided  at  once,  together  with  the 
external  pterj'goid  muscle,  by  means  of  the  probe- 
pointed  bistoury  kept  close  to  the  highest  part  of 
the  inner  side  of  the  condyle,  so  as  to  leave  the 
internal  maxillary  artery  safe  at  the  inner  side  of 
the  neck  of  the  bone. 

A  great  deal  of  the  safety  of  this  operation  will 
depend  upon  the  edge  of  the  knife  being  kept  close 
to  the  inner  surface  of  the  bone,  so  that  the  lin- 
gual branch  of  the  fifth  nerve  may  be  left  unin- 
jured, and  upon  attention  being  paid  to  the  direc- 
tions given  for  the  disarticulation,  which,  after  the 
insertion  of  the  temporal  muscle  has  been  divided, 
is  greatly  facilitated  by  depressing  the  anterior  part 
of  the  bone  forcibly,  and  twisting  the  condyle  it- 
self. The  hsemorrhage  will  be  chiefly  from  the 
facial,  dental,  and  branches  of  tbe  temporal  and 
internal  maxillary  arteries. 

In  the  horrible  operation  of  extirpating  tlie 
whole  of  the  lower  jaw-bone,  the  incision  should 
extend  from  a  point,  a  few  lines  in  front  of  the 
lobe  of  one  ear,  down  the  posterior  edge  of  the 
ramus,  along  the  whole  base,  from  one  angle  to 
the  other,  and  then  up  to  a  point,  a  few  lines  in 
front  of  the  lobe  of  the  other  ear.  Care  having 
been  taken  to  prevent  retroversion  of  the  tongue, 
and  the  front  portion  of  the  flap  raised,  the  soft 
parts  behind  the  symphysis  should  be  cut,  and  the 
bone  sawn  in  this  situation.  Then  the  rest  of  the 
vast  flap  is  to  be  raised  on  each  side,  and  each  half 
of  the  bone  to  be  removed  according  to  the  fore- 
going directions. 

For  other  observations  connected  with  the  exci- 
sion of  bones,  see  Amputation;  Caries;  Joints, 
Excision  of;  Necrosis;  and  Stumps, 

On  tlie  subject  of  this  operation,  consult  Dh^mj/- 
iren,  Le?ons  Orales  de  Clinique  Cliir.  t.  iv.  art.  xv 
8vo.  Paris,  1834.  W.  Cusaclt,  in  Dub.  Hospital  Re 
ports,  vol.  iv.  p.  1.  Ph.  Craniplon,  vol.  cit.  p.  537 
Jh.  Gensoul,  Sur  quelques  Maladies  Graves  du  Sinus 
Maxillaire,  &c.  8vo.  Paris,  1833.  Robert  Lislon, 
Elements  of  Surgery,  part  ii.  p.  223,  Svo.  Lond.  1831. 
J.  F.  Malgaignc,  Man.  de  Med.  Op^r.  12rao.  Pans, 
1834.  A.  L.  M.  Velpeau,  Nouv.  El(5m.  de  Mfed.  Opfer. 
t.  i.  p.  537,  Svo.  Paris,  1832.  G.  Regnoli,  Intorno 
I'Amputazione  di  Quasi  la  Meta  della  Mascella  Infe 
riore  Brevi  Cenni.  Svo.  Pisa,  1834.  Id.  Dell'  Ampu 
tazione  di  una  Porzione  di  Mascella  Inferiore  per 
Kpulide  Cancerosa  ed  Osteo-Sarcoma,  Svo.  Pesaro 
1826.  Chelins,  System  of  Surg.,  translated  by  South 
London,  1S45.  Nilaton,  Elem.  de  Patbol.  Chir.  t.  i 
Paris,  1844. 


BONES,  PATHOLOGY  OF.  As  a  living 
texture,  that  of  the  bones  is  subject  to  many 
of  the  diseases  which  affect  other  parts  endued 
with  vitality,  and  in  which  the  functions  _  of 
circulation,  innervation,  absorption,  and  nutrition 
are  continually  going  on.  Thus  it  is  liable  to 
atrophy,  hypertrophy,  inflammation,  suppuration 
a  change  resembling  ulceration,  and  another  like 
mortification  of  other  parts.  The  nerves,  it  is  said 
have  never  been  demonstrated  in  the  osseous  tex 
ture ;  yet,  if  it  be  the  seat  of  pain,  our  judgmen 
must  infer  the  existence  of  what  may  not  be  dis 
ccrnible  by  tlie  eye.  M.  Sanson  very  aptly  com 
pares  the  organisation  of  bone  to  something  between 
that  of  an  organic  and  that  of  an  inorganic  body, 
its  vitality  being  necessarily  obscure,  and  corre 
spondeiit  to  its  constituent  elements.  Tlie  organi 
actions  seem  indeed  to  bo  carried  on  in  it,  will 
greater  diflicully,  the  more  tlie  earthy  matter  in  i 
predominates  over  the  animal  part.  Thus, 


BOUGIE. 

children,  irritation,  inflammation,  and  every  action 
in  the  osseous  texture  are  quicker,  than  in  old  per- 
sons ;  because  the  bones  in  early  life  contain  a 
greater  proportion  of  animal  matter  than  at  a 
later  period,  when  the  phosphate  of  lime  is  more 
abundant.    However,  even  in  children,  and  still 
more  conspicuously  in  adults  and  old  persons,  the 
diseases  of  the  bones  are  generally  marked  by  a 
slowness  of  character  which  has  attracted  the  notice 
of  all  pathologists.    Many  weeks  are  required  for 
the  completion  of  a  provisional  callus,  and  nearly 
a  twelvemonth  for  that  of  a  definitive  one ;  while^  a 
few  days,  and  often  a  few  hoiu's,  will  suffice  for  the 
union  of  the  wound  of  the  soft  parts.    In  conse- 
quence also  of  the  inferior,  or  inconsiderable  con- 
nection of  the  bones  with  the  nervous  system,  they 
frequently  appear  to  inflame  and  undergo  disease, 
without  involving  the  rest  of  the  sj'stem  in  any 
sympathetic  disturbance,  till  the  irritation  is  pro- 
pagated to  the  surrounding  parts,  or  suppuration 
comes  on.    As  M.  Sanson  observes,  a  necessary 
consequence  of  these  facts  is,  that  therapeutic 
means,  even  those  of  the  most  energetic  kind,  fre- 
quently have  but  little  power  over  affections  of  the 
osseous  tissue  ;  and,  if  they  prove  effectual,  it  is 
not  till  after  a  long  perseverance  with  them.  (See 
Sanson,  in  Diet,  de  Mid  ct  de  Chir.  Prat.  t.  xii.  p. 
308.)    See  Antrum,  Cancer,  Caries,  Exos- 
tosis, Fragilitas,  Joints,  Mollities,  Ne- 
crosis, Osteo-Sarcoma,  Osteitis,  Periostitis, 
Rickets,  Spina,  Bifida,  Stumps,  Trephine, 
Venereal  Dise.4se,  and  Vertebra. 

The  follovping-  works,  relative  to  the  patholojry 
bones,  deserve  notice:  —  F.  C.  Spoendli,  De  Sensibi- 
litate  Ossium  Morbosa,  4to.  Gott.  1814.  A.  Murray, 
De  Sensibilitate  Ossiura  Morbosa:  (Ludw.  Script. 
Neur.  4.)  0.  Murray,  Diss.  Acad,  de  Sensibilitate 
Ossiimi  Morbosa.  Franlt.  Del.  Op.  12.  A.  Bonn, 
Tab.  Ossium  Morbosorura  praecipue  Thesauri  Ho- 
viani,  fol.  Amst.  1785— 1788.  C.  F.  Clossius,  Ueber 
die  KranUheiten  der  Knochen,  12mo.  Tubin?.  1799. 
R.  Nesbitt,  Human  Osteogeny  ;  two  Lectures  on  the 
Nature  of  Ossification,  Svo.  Lond.  1736.  Sandifort, 
Museum  Anatoniicum,  2  vol.  fol.  Lugd.  1793.  Wcid- 
mann,  De  Necrosi Ossium,  fol.  Francof.  1793.  Brodie, 
On  Diseases  of  Joints,  Svo.  last  ed.  J.  Bou  ship,  in 
Med.  Chir.  Trans.  CruvcUliier,  Anat.  Pathol,  fol. 
Paris,  1829—1835.  Dr.  Cumin,  in  Edin.  Med.  and 
Sui-fricnl  Journ.  No.  82.  J.  B.  I'alelta,  Exercit.  Pa- 
thol.'4to.  Mediol.  1820-26.  B.Bell,  On  Dis.  of  the 
Bones,  12mo.  Edinb.  1S27.  Dr.  Carstcell's  Illustra- 
tions of  the  Elem.  Forms  of  Disease,  fol.  Herbert 
Mayo,  Outlines  of  Human  Pathology,  ch.  i.  Svo. 
Lond.  1S35.  J.  L.  San.ion,  Art.  Os.  et  Osteitis  m 
Diet,  de  Mdd.  et  de  Chir.  Prat.  t.  xii.  Paris,  1834. 
And  various  other  publications  specified  at  the  end  of 
the  article  Necrosis.  Clielius,  System  of  Surff. 
translated  by  South.  London,  1845.  iN'e/u^on,  Elem. 
de  Pathol.  Chir.  t.  i.   Paris,  1844. 

BOUGIE  is  a  smooth  and  generally  a  fle.\ible 
instrument,  which  is  introduced  into  the  urethra 
for  the  cure  of  diseases  of  that  passage  (see  Ure- 
thra); and  so  named  from  its  bearing  some  re- 
semblance to  a  wax  taper,  in  French,  bougie. 
However,  the  kinds  of  bougies  are  various,  and 
some  of  them,  employed  in  modern  surgery,  so  iar 
from  having  any  similitude  to  a  wax  taper,  are 
formed  altogether  of  metal  or  catgut.  They  ad- 
mit of  being  divided  into  those  which  are  solid, 
and  others,  which  are  hollow,  and  more  commonly 
named  catheters.    (See  Catheter.) 

The  exact  period  when  bougies  were  first  used 


h 

se 

empiric  T'and,  in  1551,' tlielame  author  published 
wliat  had  been  communicated  to  him  upon  this 


is  a  doubtful  point.  By  Andrew  Lacuna,  a  Spanis 
physician,  the  invention  is  ascribed  to  a  Portiigues 
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subject.    In  the  year  1554,  Amatus  Lusitamis 
published  a  work,  in  which  he  refers  to  several 
witnesses  to  prove,  that  the  empirical  practitioner 
above  alluded  to  had  learned  from  him  the  use  of 
bougies  ;  while,  on  the  other  hand,  he  candidly 
owns  that  he  himself  was  indebted  to  Aldereto,  of 
Salamanca,  for  a  knowledge  of  these  instruments. 
In  1553,  however,  Alph.  Ferri,  of  Naples,  endea- 
voured to  show  that  his  acquaintance  with  the 
utility  of  bougies  reached  as  far  back  as  1548,  and 
of  course  that  he  had  anticipated  Lacuna,  and 
perhaps  even  Aldereto.     But,  instead  of  repre- 
senting himself  as  the  original  inventor  of  bougies, 
he  mentions  that  they  were  known  to  Alexander  of 
Tralles,  which,  if  true,  carries  back  the  invention 
to  the  sixth  century.    A.  Ferri,  also,  before  de- 
scribing bougies  and  escharotic  ointments,  mentions 
various  means  for  examining  the  state  of  the  urethra, 
and,  amongst  other  things,  cylinders  made  of  flex- 
ible lead,  and  of  different  sizes.    Escharotic  oint- 
ments for  what  were  termed  cariiosiiies  of  the 
urethra,  and  bougies,  were  also  described  by  Pe- 
tronius  in  1565,  and  afterwards  by  A.  Pare'.  '  The 
oldest  bougies,  which  were  wicks  of  cotton,  or 
thread,  covered  with  wax,  and  escharotic  plasters, 
were   in   time   succeeded    by   those  composed 
of  linen  smeared  with  wax.    This  change  was 
made  with  the  view  of  letting  them  have  a  hol- 
low construction  ;  an  improvement  first  noticed 
^y^^Fabricius   ab   Aquapendente.     {Op.  Cliir. 

In  the  middle  of  the  17th  century,  the  manner 
of  making  and  using  bougies  was  well  known  to 
Scultetus,  as  appears  from  his  Arma-mentarium 
Chirurg.  iaJ).  13,  fy.  9,  10. 

Daran,  and  some  of  the  older  writers,  attributed 
the  efficacy  of  their  bougies  to  the  composition 
used  in  forming  them.  On  the  contrary,  Mr. 
Sharp  apprehended  that  it  was  chiefly  owing  to 
the  pressure,  which  was  made  on  the  affected  part ; 
and  Mr.  Aikin  adds,  that,  as  bougies  of  veiy  dif- 
ferent compositions  succeed  equally  well  in  curing 
the  same  diseases  in  the  urethra,  it  is  plain  that 
with  the  exception  of  caustic  bougies,  they  do  not 
act  from  any  peculiar  qualities  in  their  composition  ; 
but  by  means  of  some  common  property,  probably 
their  mechanical  form. 

Plenck  recommended  bougies  of  catgut,  which 
may  be  easily  introduced  into  an  urethra,  even 
when  it  is  greatly  contracted,  their  size  being 
small,  their  substance  firm,  and  dilatable  by 
moisture.  It  is  objected  to  catgut,  however,  that 
It  sometmies  expands  beyond  the  stricture,  and 
gives  great  pam  on  being  withdrawn. 

The  invention  of  elastic  gum  bougies  and  cathe- 
ters originated  with  Bernard,  a  silversmith  at  Paris 
who  ,n  the  year  1  779,  presented  some  instruments 
of  this  kind  to  the  Academy  of  Surgery,  which 
period  was  prior  to  the  date  of  the  claim  made  bv 
Professor  Pickel  of  Wurzbiirg  to  the  discovery. 
^!see  Joniii.  de  Med.  an.  1785.) 

[Bougies  are  made,  according  to  Dr.  Pickel 
as  follows:  — Take  three  parts  of  boiled  linseed 
oil,  one  part  of  amber,  and  one  part  of  oil  of 
turpentine,  melt  and  mix  well  together  these 
ingredients,  and  apply  them  by  layers  thrice 
successively,  on  a  cord  or  ribbon  of  silk  •  put 
the  articles  thus  coated  into  an  oven  at  a'  tem- 
perature of  14.9°  Fahr,,  allow  them  to  remain  for 
twelve  hours,  giving  tliem  successively  fifteen  or 
sixteen  additional  coats,  until  they  have  acquired 
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the  requisite  size.  Polish  them  first  with  pumice 
and  give  the  finish  with  tripoli  and  olive  oil.  This 
procedure  is  that  in  use  at  Paris,  with  the  excep- 
tion of  some  slight  modifications,  the  principal  of 
which  consists  in  dissolving  in  the  oil  about  a 
twentieth  part  of  its  weight  of  caoutchouc,  in  order 
to  impart  solidity.  For  this  purpose,  the  caoutchouc 
must  be  cut  into  small  thin  fragments,  and  gradu- 
ally added  to  the  hot  oil;  the  silken  tissue  ought 
to  be  fine  and  loose,  in  order  that  the  composition 
may  penetrate  readily.  After  the  application  of  each 
layer,  the  substance  must  be  dried  in  an  oven,  or 
preferably,  in  the  open  air,  before  another  is  'laid 
on.  This  procedure  requires  for  completion  at  least 
two  months,  so  as  to  furnish  the  highly  elastic 
bougies. 

The  editor  is  informed  by  Messrs.  Whicker 
and  Blaise  of  St.  James's  Street  that  the  best  gum 
elastic  bougies  and  catheters  are  now  made  in  the 
following  manner.     A  cylindrical  tube  is  first 
woven  with  cotton  or  silk  in  a  circular  braid  ma- 
chine.   This  is  coated  carefully  with  a  composition 
of  gum  copal  and  linseed  oil,  and  is  then  dried  in  a 
heated  closet.    A  second  web  is  then  made  over 
the  original  one,  and  is  coated  with  the  same  com- 
position until  of  the  required  size  and  stiffness 
Any  inequalities  of  the  surface  are  removed  by 
friction  with  pumice  stone,  and  it  is  polished  with 
sweet  oil  until  it  attains  a  proper  gloss.    The  very 
small  bougies  and  catheters,  and  also  those  which 
possess  greater  flexibility,  are  made  with  a  single 
tube  only.    Both  bougies  and  catheters,  therefore 
are  tubular  and  are  similarly  constructed,  the  only 
difference  being  that  in  the  bougie  the  canal  is 
closed,  while  in  the  catheter  it  is  left  open  at  one 
end,  and  has  an  aperture  cut  near  the  other,  to  per- 
mit fluids  to  flow  through  it. 

Gutta  percha  has  also  been  employed  in  the 
manufacture  of  bougies  and  cathetei^  ;  but  several 

hav7h  l^'""^.  ^'^'^Ofd^'i  in  'which  they 

have  broken,  and  portions  have  been  left  in  the 

rntnel''^''^'-'''^"-''-^-"-^P-Pe% 
To  make  the  wax  bougies,  a  piece  of  tape  or 
narrow  strip  of  linen  is  coated  with  wax,  and  is 
then  rolled  into  a  circular  form.] 

Elastic  gum  bougies  sometimes  cannot  be  intro- 
duced, when  a  wax  bougie  can  ;  and  from  the  trials 
which  I  have  made  of  them,  I  conceive  that  it 
arises  from  their  elasticity  and  continual  tendency 
to  become  straight,  when  they  reach  the  perineum 
so  that  the  point  presses  on  the  lower  surface  of 
the  urethra.  Hence,  when  the  obstruction  is  on 
that  side,  it  must  be  difficult  to  get  the  end  of  tho 
bougie  over  it. 

Mr.  Smyth  discovered  a  metallic  composition  of 
which  he  formed  bougies.    These  bougies  aHk 
.ble,  have  a  highly  polished  surface,  of\  ilvor  l  ue" 
and  possess  a  sufficient  degree  of  fi'rniness  for  any 

urcthi.r"TT''^  f  ^'"-^'"'-"^  of  thi 

urethra.    The  advocates  for  the  metnlli,.  • 

assert,  that  such  instruments  extll  f  b^  'C 

g.es  which  have  yet  been  invented,  and  are  clSe" 

of  succeeding  in  all  cases,  in  whidi  the  usS  a 

b  .ig.e  ,s  proper.  The  greatest  objection  w   ch  |n 

be  „  urged  against  them  is,  that  they  are  a t  e,  S 

VI  1,  a  risk  of  breaking.    I  l.ave  hoard  of  a  "mi. 

nent  surgeon  being  called  upon  to  cut  into   1  e 

adder,  iii  consequence  of  a  metallic  bougie  havinc 

wlieie  It  became  a  cause  of  the  severe  symptr 
A  A 
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which  are  commonly  the  eifect  of  a  stone  in  the 
bladder.  For  the  particulars  of  an  interesting  case, 
in  which  a  metallic  bougie  broke  in  the  urethra, 
the  reader  may  consult  London  Med.  Repository, 
vol.  ix.  No.  51.  The  manufacture  of  metallic  bou- 
gies, however,  is  now  brought  to  such  perfection, 
that  we  rarely  hear  of  their  breaking  ;  but  it  is 
most  prudent  not  to  be  too  bold  with  those  of  small 
diameter.  [They  are  composed  of  a  mixture  of 
lead  and  tin.  By  using  these  metals  in  the  pro- 
portion of  five  parts  of  the  former  to  three  of  the 
latter,  a  moderate  degree^  of  flexibility  is  pro- 
duced.] 

The  bougie  jvith  its  application,  said  Mr.  Hun- 
ter, is  perhaps  one  of  the  greatest  improvements 
in  surgery  which  these  last  thirty  or  forty  years 
have  produced.  "  When  I  compare  the  practice 
of  the  present  day,  with  what  it  was  in  the  year 
1750,  I  can  scarcely  be  persuaded  that  I  am 
treating  the  same  disease.  I  remember,  when, 
about  that  time,  I  was  attending  the  first  hospitals 
in  the  city,  the  common  bougies  were  either  a  piece 
of  lead,  or  a  small  wax  candle  ;  and,  although  the 
present  bougie  was  known  then,  the  due  preference 
was  not  given  to  it,  nor  its  particular  merit  under- 
stood, as  we  may  see  from  the  publications  of  that 
time." 

Of  armed  bougies,  as  well  as  of  some  other 
kinds,  and  of  the  manner  of  using  bougies  in 
general,  I  shall  speak  in  the  article  Urethba, 
Strictures  op. 

See  /.  Hunter,  on  tbe  Venereal  Disease,  p.  116. 
Sharp's  Critical  Inquiry,  cliap.  iv.  Aikin  on  the  Ex- 
ternal Use  of  Lead.  Daran,  Obs.  Chir.  sur  les  Mala- 
dies de  I'Ur^tre,  12mo.  Paris,  1748  and  1768.  Olivier, 
Lettre  dans  laquelle  on  D^montre  les  Avantages  que 
I'onpeut  retirer  de  I'Usa^e  des  Bougies  Creuses,  &c. 
8vo.  Paris,  1750-  Desault,  Journ.  de  Chir.  t.  ii-  p- 
375,  and  t.  iii.  p- 123,  1792.  Smyth's  Brief  Essay  on 
Flexible  Metallic  Bougies,  8vo.  Lond.  180i.  Uict. 
des  Sciences  Mddicales,  t.  iii.  p.  265,  &c.  8vo.  Pans, 
1812. 

BRAIN.  (For  concussion,  compression  of,  &c. 
see  Head,  Injuries  of.  For  hernia  of,  see 
Hernia  Cerebri.) 

BREAST.  (See  Cancer;  Mammary  Ab- 
scess; Mamma,  Diseases  and  Removal  of; 
and  Nipple.)  . 

BRONCHOCELE  (from  ^phX"^, 
pipe,  and  ici]K-n,  a  tumor).     An  enlargement  of 
the  thyroid  gland  forming  a  tumor  in  front  of  the 
neck.    (See  Thyroid  Gland.)  _ 

BRONCHOTOMY  (from  ^p(57Xos,  the  wind- 
pipe, and  riixvw,  to  cut).  An  operation  by  which 
an  opening  is  made  into  the  trachea  or  larynx, 
either  for  the  purpose  of  making  a  passage  for  the 
air  into  and  out  of  the  lungs,  when  any  disease  pre- 
vents the  patient  from  breathing  through  the  mouth 
and  nostrils,  or  of  extracting  foreign  bodies,  which 
have  accidentally  fallen  into  the  trachea:  or, 
lastly,  in  order  to  be  able  to  inflate  the  lungs  ni 
cases  of  suspended  animation.  If  the  incision  is 
made  in  the  trachea,  the  operation  is  termed  ira- 
clieotoiwj;  if  in  the  larynx,  laryngoiomy.  (See 
Lauvngutomy  and  Tracheotomy.) 

BUBO  {^ovSbiv,  the  groin).  A  swelling  of  the 
lymphatic  glands,  particularly  of  those  in  the  groin, 
from  acute  or  chronic  inflammation,  with  or  with- 
out suppuration.  The  term  is  also  occasionally 
applied  to  a  similar  swelling  of  the  absorbent  glands 
in  other  parts,  especially  the  axilla. 

The  disease  may  arise  from  the  mere  irritation 
of  a  local  disorder,  from  the  absorption  of  some 


poisonous  matter,  such  as  the  venereal  virus,  or 
from  constitutional  causes. 

Of  the  first  kind  of  bubo,  that  which  is  named 
the  sympathetic  is  an  instance.  Of  the  second,  the 
venereal  bubo  is  a  remarkable  specimen,  (See 
Venereal  Disease.) 

The  pestilential  bubo,  which  is  a  symptom  of  the 
plague,  and  scrofulous  swellings  of  the  inguinal 
and  axillary  glands,  may  be  regarded  as  examples 
of  buboes  from  constitutional  causes.  (See  Scro- 
fula.) 

The  inguinal  glands  often  become  affected  with 
simple  phlegmonous  inflammation,  in  consequence 
of  irritation  in  parts,  from  which  the  absorbent 
vessels,  passing  to  such  glands,  proceed.  These 
swellings  ought  to  be  carefully  discriminated  from 
others  which  arise  from  the  absorption  of  venereal 
matter.  The  first  cases  are  simple  inflammations, 
and  only  demand  the  application  of  leeches,  cold 
evaporating  lotions,  and  the  exhibition  of  a  few 
saline  purges ;  but  the  latter  render  the  adminis- 
tration of  mercury,  or  other  remedies  for  syphilis, 
advisable. 

SympatMic  is  the  epithet  usually  given  to  in- 
flammation of  glands  from  mere  irritation;  and  we 
shall  adopt  it  without  entering  into  the  question  of 
its  propriety.  The  sympathetic  bubo  is  not  un- 
frequently  occasioned  by  the  irritation  of  a  virulent 
gonorrhoea.  [In  such  cases  the  tumor  less  fre- 
quently suppurates,  and  is  altogether  a  less  severe 
aff'ection  than  a  bubo  arising  from  the  absorption 
of  a  specific  poison  like  the  venereal.  Sympa- 
thetic buboes  are  also  less  tedious  than  those  re- 
sulting from  constitutional  causes,  such  as  scrofula. 
(See  Scrofula.)] 

BUBONOCELE  (from  ^ovSliiv,  the  groin,  and 
/crjA-rj,  a  tumor).  A  species  of  oblique  inguinal 
hernia,  in  which  the  protruded  bowel  is  situated  in 
the  inguinal  canal,  entering  the  canal  by  the  in- 
ternal abdominal  ring,  but  not  descending  suffi- 
ciently far  to  escape  from  the  canal  by  its  ex- 
ternal aperture,  the  external  abdominal  ring.  (See 

Hernia.)  ^  ,  r, 

BUNYON.    An  inflammation  of  the  bursa 
mucosa,  at  the  inside  of  the  ball  of  the  great  toe. 
(See  Brodie's  Pathological  and  Surgical  Obs.  on  the 
Joints,  p.  320,  ed.  3.)   The  adjacent  parts  become 
thickened  and  indurated ;  the  bones  of  the  joint 
enlarge,  and  in  process  of  time  suffer  a  sort  of  sub- 
luxation ;  the  bursa  being  thus  projected  more  and 
more  against  the  shoe,  is  kept  in  a  state  of  con- 
tinual excitement.    Dropsical  effusion,  thickening 
of  the  membrane,  and  suppuration,  with  obstinate 
sinuses,  may  ensue.    (See  Symes  Princ.  of  Sur- 
qerii,  p.  347.)    It  is  therefore  proper  to  employ,  in 
the  early  stage  of  the  inflammation,  leeches,  poul- 
tices, and  fomentations,  or  cold  applications,  and 
in  particular  to  remove  pressure  from  the  swollen 
part,  the  foot  being  kept  perfectly  quiet,  and  not 
in  a  depending  position.    I  suspect  that  the  sub- 
luxation, or  projection  of  the  bones  inwards  at  the 
joint  above  spoken  of,  is  frequently  a»  eccdent  to 
ihe  bunyon,and  a  principal  cause  o   the  disoase 
I  had  a  patient  in  the  North  London  Hospital  with 
an  enormous  bunyon,  and  in  whom  the  ongnia 
conformation  of  the  toe  of  each  foot  correspo  d^ 
to  this  statement.    In  fact,  he  suflered  f'"  "  ^"^-^ 
in  both  feet,  in  consequence  of  the  pressure  aciing 
with  g  rat  oirect  on  the  angular  projection  at  the 
n  er^ide  of  each  of  the  gre.nt  toes     1  have  no 
doubt,  however,  that  the  inflammation  and  its 
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effects  may  lead  to  disease  and  further  displace- 
ment of  the  joint ;  and  perhaps  this  had  happened 
in  the  case  to  which  I  am  referring. 

[The  angular  projection  alluded  to  by  Mr.  Cooper 
as  the  cause  of  bunyons  is  situated  at  the  junction 
of  the  metatarsal  bone  with  the  iirst  phalanx  of 
the  great  toe.    The  deformity  appears  to  be  occa- 
sioned by  the  gradual  yielding  of  the  theca  belong- 
ing to  the  tendon  of  the  extensor  longus  pollicis, 
which  ought  to  bind  it  to  the  central  line  of  the 
bones.   The  yielding  of  the  theca  takes  place  prin- 
cipally opposite  the  junction  of  the  metatarsal  bone 
and  the  first  phalanx  of  the  great  toe,  consequently 
the  tendon  is  permitted  to  pass  in  a  straight  line  to 
the  extreme  phalanx.    The  result  is  that  the  ex- 
tre.mities  of  the  bones  entering  into  the  formation  of 
the  metatarso-phalangeal  joint  are  made  to  form  a 
considerable  projection  inwards.  Pressure  and  fric- 
tion on  this  prominence  is  sooner  or  later  followed 
by  the  formation  of  a  bursa,  which  is  subjected  to 
continual  attacks  of  inflammation  from  increased 
exertion,  and  becomes  the  source  of  extreme  suffer- 
ing and  annoyance  to  the  patient.    In  addition  to 
the  ordinary  treatment,  I  have  found  advantage 
derived  from  having  the  inner  edge  of  the  sole  of 
the  shoe  made  thicker  than  the  outer,  by  which 
contrivance  the  weight  of  the  body  is  thrown  more 
on  the  outer  edge  of  the  foot.    When  the  bunyon 
has  frequently  suppurated  I  have  succeeded  in 
obliterating  the  diseased  bursa  composing  it  by 
making  a  free  crucial  incision  into  it  and  dressing  it 
in  with  lint.  The  inner  surface  of  the  bursa  is  thus 
made  to  granulate,  and  a  cure  of  the  bunyon  is 
effected.    The  angular  prominence  remaining,  how- 
ever, in  the  course  of  time  another  bursa  will  be 
formed,  will  inflame  and  constitute  another  bunyon. 
The  displacement  of  the  tendon  of  the  extensor  longus 
pollicis  being  the  cause  of  the  projection  at  the 
metatarso-phalangeal  joint,  upon  which  the  bunyon 
is  subsequently  formed,  renders  it  possible  and 
even  probable  that  the  division  of  this  tendon 
might  be  attended  with  advantage.] 

BURNS.  [In  considering  the  injurious  effects 
of  heat  upon  the  human  body,  it  is  quite  unneces- 
sary to  make  any  distinction  between  BrniNS  and 
ScAXiis.  There  is  no  difference  in  the  effect  pro- 
duced upon  any  part  of  the  body  if  anything  heated 
to  212°  Fah.,  for  instance,  be  applied  in  a  solid  or 
a  fluid  form.  The  only  difference  is  in  the  nature 
of  the  heated  matter  applied,  the  degree  to  which 
It  has  been  heated,  the  duration  of  its  application, 
and  the  sensibility  of  the  burnt  parts.  Of  course 
a  solid  or  ignited  body  is  capable  of  retaining  a 
much  higher  degree  of  heat  than  a  fluid,  so  that  a 
iiURN  with  a  red-hot  iron  is  more  likely  to  produce 
extensive  injury  tiian  a  Scald  with  hot  water  or 
oil  But  the  effects  which  follow  the  application 
of  heat  in  any  form  are  not  regulated  by  the  me- 
dium through  which  it  is  conveyed.  It  will  be 
well,  therefore,  in  the  present  article,  to  set  aside 
the  distinction  between  Burns  and  ScAi.ns,  and 
to  include  under  the  general  term  ]3urn,s  all 
injuries  which  are  the  effect  of  heat,  however 
applied,  from  simple  redness  of  the  skin  to  the 
most  complete  destruction  of  the  solid  tissues  of 
the  body.] 

Moderate,  but  long-continued,  radiating  heat 
thickens  the  cuticle,  hardens  the  skin,  blunts  its 
sensibility,  and  renders  it  more  or  less  brown. 
Ihese  effects  are  exemplified  in  persons  habitual! v 
exposed  to  the  burning  rays  of  the  sun,  or  whose 
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usual  occupations  are  before  vast  fires.  Thus,  as 
Dupiiytren  observes,  smiths  are  able  to  grasp  with 
their  rough  horny  hands  pieces  of  iron  of  a  very 
high  temperature,  and  even  to  touch  them  for  a 
few  seconds  with  impunity. 

A  higher  degree  of  radiating  heat  produces  mar- 
bled discolorations  in  the  skin,  and  cracks  in  the 
cuticle,  frequently  leading  to  troublesome  ulcer- 
ations. Such  effects  are  common  on  the  skins  of 
old  persons,  who  are  constantly  sitting  close  to  the 
fire.  In  a  still  greater  intensity,  radiating  heat  will 
blister  the  surface  of  the  body,  or  cause  the  form- 
ation of  vesicles.  In  hot  climates,  exposure  to 
the  solar  rays  during  sleep  is  alleged  sometimes  to 
have  excited  inflammation,  followed  by  gangrene, 
and  death  on  the  fourth  or  fifth  day.  (See  Dii- 
puylrcn,  Clin.  Chir.  t.  i.  p.  419.)  Cajteris  pari- 
bus, a  burn  is  less  deep  when  it  takes  place  on 
parts  habitually  exposed  to  the  air,  than  when  it 
occurs  on  parts  always  covered  with  clothes, 
and  whose  cuticle  is  very  thin.  (lb.  p.  420 — 
422.)  ^  ^ 

[Bums  have  been  classified  by  various  authors 
into  several  kinds  or  degrees.  The  following  is 
the  classification  of  Dupuytren]  :  —  1.  Erythema, 
or  superficial  phlogosis  of  the  skin,  without  ve- 
sicles. 2.  Inflammation  of  the  skin,  with  detach- 
ment of  the  cuticle,  and  the  formation  of  vesicles 
filled  with  serosity.  3.  Destruction  of  a  part  of 
the  corpus  papillare,  and  rete  mucosum.  4.  Dis- 
organisation of  the  cutis  completely  down  to  the 
subcutaneous  cellular  tissue.  5.  Conversion  of  all 
the  superficial  textures  and  the  muscles  into  eschars 
to  within  a  variable  distance  from  the  bones  6 
Carbonisation  of  the  whole  thickness  of  the  burnt 
part. 

[The  most  convenient  and  practical  arrangement 
of  Burns,  however,  is  to  divide  them  into  three 
classes:  —  !  Those  which  produce  mere  red- 
ness or  inflammation  of  the  skin.  2  Those 
which  produce  vesication.  And  3.  Those  which 
completely  disorganise  and  destroy  more  or  less 
of  the  integument  and  more  deeply  seated  struc- 
tures. 

It  must  be  borne  in  mind  that  very  different 
effects  are  produced  upon  the  human  body  by  the 
same  degree  of  heat  and  by  the  same  apparent 
amount  of  injury  under  varying  circumstances  of 
general  health  and  bodily  vigour.    A  strong  coun- 
try servant  girl  may  be  extensively  burned,  and 
suffer  comparatively  little  to  her  delicate  mistress 
just  recovering  from  a  confinement,  but  whose  burn 
has  been  much  less  extensive  or  severe.    The  one 
may  escape  with  a  few  scattered  vesications,  while 
the  integuments  of  the  other  may  be  completed 
destroyed.    This  can  only  be  explained  L  re- 
ferring to  the  phenomenon  observed  when  any  part 
of  the  body  IS  deprived  of  its  supply  of  nervous 
power  by  operation  or  injury.    Thus,  in  a  caso 
where  Mr.  Larlc  removed  a  large  poAion  of  he 
ulnar  nerve  in  a  young  wmn.n,  l\u-  the  cure  of 
nouralgia,  the  parts  supplied  by  that  nerve  -  the 
ittle  hnger  and  one  side  of  the  ring  fincer-  C  I 
long  time  after  the  operation  were  incapable  of  re 
s.stmg  changes  of  temperature  which  did  not  In 
the  least  degree  affect  tlie  rest  of  the  hand.  "Th.i, 
moderately  hot  water  produced  frequent  vesications' 
anrl  exposure  to  cold  nir  induced  sIcniKhinir  nf  tl,n 
extremity  of  the  finger,  and  loss  of  the  nail  T,^ 
another  instance,  where  tho  axillary  plexus  of 
nerves  was  crushed  by  a  comminuted  fracture  of 
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the  clavicle,  leaving  the  whole  arm  in  a  commi- 
nuted state,  the  same  phenomena  presented  them- 
selves. The  patient,  on  one  occasion,  immersed 
his  arm  in  warm  grains  for  some  time,  and,  on  re- 
moving it,  the  whole  hand  and  forearm  were  co- 
vered with  vesications."  {Med.  Chir.  Transactions, 
vol.  vii.  p.  173.)  So  a  burn  which  would  produce 
only  temporary  inconvenience  in  a  strong  adult, 
may  easily  lead  to  death  in  old  people  or  young 
children. 

Besides  the  age  and  general  condition  of  a  pa- 
tient, the  extent  and  situation  of  the  burn  must  be 
considered.  A  superficial  burn,  if  very  extensive, 
is  more  dangerous  than  a  deep  one  of  limited  ex- 
tent. A  hand  or  foot  may  be  completely  burnt  off 
witli  less  constitutional  disturbance  than  follows 
extensive  erythema  or  vesication  over  a  great  part 
of  the  body. 

The  effects  of  a  local  burn  upon  the  general 
system  will  be  better  understood  after  an  account 
of  the  appearances  found  on  examining  the  bodies 
of  those  who  have  been  killed  either  by  the  pri- 
mary or  secondary  effects  of  a  burn.] 

According  to  Dupuytren,  there  are  then  four 
different  periods  or  stages,  in  which  the  patient's 
life  may  be  successively  endangered  in  cases  of  se- 
vere burns :  — 

1.  The  stage  of  irritation,  or,  as  I  should  say, 
the  period  of  the  first  shock  on  the  system. 

2.  The  stage  of  inflammation. 

3.  The  stage  of  suppuration. 

4.  The  stage  of  exhaustion,  or  hectic.  (See  Clin. 
Chir.  X.  i.  p.  438,  439.) 

The  post  mortem,  examinations  of  burnt  patients, 
instituted  by  Dupuytren,  tend  to  prove  that,  when 
the  sufferer  perishes  in  the  flames,  or  a  few  instants 
after  having  been  extricated  from  them,  traces  of 
excessive  congestion  are  observable  in  the  digestive 
tube,  although  there  has  not  been  sufficient  time 
for  inflammation  to  commence.  Not  only  does 
the  mucous  membrane  exhibit  bright  red  patches 
of  greater  or  less  size,  not  only  is  it  gorged  with 
blood,  but  the  cavity  of  the  intestines  contains  a 
certain  quantity  of  this  fluid,  which  h^s  passed  into 
it  by  exhalation.  The  brain  is  largely  injected 
■with  blood,  and  the  serosity  in  its  ventricles  of  a 
reddish  tint,  which  is  likewise  frequently  noticed 
in  the  serous  fluid  of  the  pericardium,  pleura,  and 
peritoneum.  The  mucous  secretion  of  the  bronchi 
is  also  bloody,  and  their  investing  membrane,  at 
various  points,  of  a  bright  red  colour,  and  streaked 
with  highly  injected  capillary  vessels.  It  seems, 
in  such  cases,  as  if  the  blood,  suddenly  driven  from 
the  skin,  made  an  effort  to  escape  through  all  the 
pores  of  internal  surfaces.  {Clin.  Chir.  1. 1.  p.  440.) 
A  boy,  about  fifteen  years  old,  died  in  the  North 
London  Hospital  in  the  winter  of  1835-36,  a  few 
hours  after  the  receipt  of  an  extensive  and  deep  burn. 
I  took  the  opportunity  of  having  the  body  carefully 
examined,  in  the  expectation  of  finding  the  con- 
gestions of  the  mucous  surfaces,  and  the  bloody 
serosity  in  the  ventricles  of  the  brain,  the  chest, 
&c.  specified  by  Dupuytren;  but  these  effects 
were  much  less  conspicuous  than  the  observations 
of  this  distinguished  surgeon  led  me  and  others  to 
anticipate. 

According  to  Dupuytren,  when  patients  die  be- 
tween the  tliird  and  eighth  days  after  the  accident, 
or  in  the  second  stage,  in  consequence  of  the 
violence  of  the  inilaraniatory  action,  all  the  signs 
of  gastro-enteritis  will  be  found  strongly  marked. 
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and  ordinarily  accompanied  by  inflammatory  af- 
fections of  the  brain  and  lungs. 

Lastly,  if  the  patient  has  not  sunk  till  a  later 
period,  or  the  stage  of  suppuration  and  exhaustion, 
the  viscera,  especially  the  intestines,  are  found  much 
altered  by  the  previous  long-existing  inflammation; 
the  mucous  coat  is  studded  with  patches  of  redness 
and  |ulceration,  and  the  mesenteric  glands  are 
generally  enlarged.  (Also  Andral,  Anat.  Pathol. 
t,  ii.  p.  223.) 

In  a  child,  three  years  old,  who  died  in  Novem- 
ber, 1836,  under  my  care  in  the  North  London 
Hospital,  about  a  month  after  her  admission  with 
several  extensive  burns  of  the  fourth  and  fifth  de- 
grees, the  post  inoiiem  examination  revealed  in- 
flammation of  the  mucous  membrane  of  the  bowels 
in  various  places,  and  deposits  of  pus  in  the 
lungs. 

[More  recently  Mr.  Curling  has  shown  how  fre- 
quently ulceration  of  the  duodenum  follows  severe 
burns  in  young  persons,  and  terminates  fatally 
by  perforating  the  gut,  and  thus  producing  perito- 
nitis. 

Knowing  all  this,  it  is  easy  to  comprehend  and 
explain  the  severe  constitutional  symptoms  which 
follow  extensive  burns.  The  system  receives  a 
great  shock,  and  the  powers  of  the  vascular  and 
nervous  systems  are  depressed.  There  are  four 
periods  of  danger: — 1,  that  of  collapse;  2,  that 
of  reaction ;  3,  that  of  sympathetic  fever  and 
congestion;  4,  that  of  exhaustive  fever  and  sup- 
puration. 

1.  In  the  period  of  collapse  the  pulse  is  feeble, 
the  extremities  cold,  and  there  is  frequent  shiver- 
ing. But  little  pain  may  be  felt  at  first,  and  if 
there  be  no  pain,  there  can  hardly  be  a  worse  sign. 
Want  of  pain  after  any  severe  injury  is  always  an 
ill  omen.  The  patient  is  seen  in  a  sort  of  apathetic 
stupor.  He  wants  simply  to  be  left  undisturbed. 
His  nervous  susceptibility  is  sunk  so  low  that  pain 
cannot  be  perceived.  If  this  insensibility  be  ac- 
companied by  shivering,  failing  pulse,  and  duski- 
ness of  the  lips,  the  great  probability  is  that  the 
patient  dies  comatose  without  even  rallying. 

2.  In  a  case  rather  less  severe  than  the  above, 
the  first  shock  is  followed  by  a  sort  of  irregular 
reaction.  There  remains  the  state  of  general  pros- 
tration ;  but  it  is  accompanied  by  a  certain  amount 
of  excitement,  quickened  breathing,  a  jei-king  pulse, 
and  delirium. 

3.  In  a  more  favourable  case,  or  one  in  which 
the  state  of  collapse  and  reaction  have  been  passed 
over  sarel}',  there  is  a  period  of  sympathetic  fever 
during  which  the  patient  is  in  peril  from  the  con- 
gestive affections  of  the  groat  cavities  just  de- 
scribed. 

4.  If  all  this  be  overcome  there  is  the  period  of 
suppuration  to  dread,  during  which  the  patient  may 
die  of  pyffimia,  or  from  the  exhausting  effects  of 
the  profuse  discharge. 

With  these  general  ideas  of  what  is  to  be  ex- 
pected in  cases  of  burns,  no  detailed  account  of  the 
constitutional  symptoms  observed  in  the  different 
varieties  of  burns  can  be  needed  by  any  one  ac- 
quainted with  the  ordinary  constitutional  effects  of 
local  injuries. 

The  Local  and  Constitutional  Treatment 
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should  be  considered  as  applicable  to  each  of  the 
tliree  classes  of  these  injuries. 
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Local  Treatment. 
I.  lu  a  burn  of  the  first  class.  There  is  simple 
redness  of  the  skin.  It  is  hotter  than  natural. 
There  is  very  considerable  pain,  and  more  or  less 
swelling,  but  no  vesication.  The  practical  question 
so  long  debated  in  such  a  case  as  this  is,  should  we 
try  to  diminish  and  keep  down  the  inflammation 
hy  the  application  of  cold,  or  should  we  use  stimu- 
lating applications?  The  representatives  of  the 
two  systems,  the  antiphlogistic,  and  the  stimulating, 
have  indulged  in  much  warm  controversy.  In 
this,  as  in  most  other  controversies,  there  is  some 
truth  on  both  sides.  One  plan  need  not  be  adopted 
to  the  entire  exclusion  of  the  other.  Some  cases 
are  best  treated  in  one  way;  others  in  the  opposite; 
and  it  may  appear  that  a  middle  course,  avoiding 
each  extreme,  is  safer  than  either. 

The  use  of  cold  has  one  great  advantage  :  it  may 
generally  be  adopted  without  delay.    The  bane 
and  the  antidote  are  close  at  hand.    Many  a  cook, 
who  has  scalded  her  arms  or  legs  with  hot  water| 
has  at  once  found  relief  in  a  stream  of  cold  water 
from  the  pump  ;  and  the  popular  remedies  of  cold 
scraped  potatoe,  cold  soapsuds,  brown  paper  steeped 
in  cold  vinegar  and  water,  or  cold  spirit  and  water, 
are  daily  used  with  excellent  effect.    So  are  the 
more  orthodox  cold  applications  of  the  surgeon, 
lead  lotion,  linseed  oil  and  lime  water,  iced  water, 
or  a  lotion  of  spirit,  acetic  acid  and  water.  But 
the  use  of  any  of  these  cold  applications  must  be 
restricted  to  cases,  first,  where  the  skin  is  not 
broken;  and  second,  to  those  where  the  chest  or 
trunk  are  not  affected.    In  the  latter  case  there 
would  be  danger  of  setting  up  pleuritis  or  peri- 
tonitis.   The  cases  where  it  may  be  adopted  are 
those  of  burns  on  the  extremities  when  the  skin  is 
unbroken,  and  very  little  if  any  vesication  has 
taken  place.    In  these  cases  some  matters  of  detail 
must  be  attended  to.    Any  clothes  over  the  injured 
part  must  be  removed  with  great  care,  if  they  are 
removed  at  all.    Carelessness  may  lead  to  tearing 
away  of  large  portions  of  cuticle,  and  exposure  of 
the  cutis.    If  a  limb  be  covered  by  a  stocking  or 
sleeve,  it  is  often  advisable  to  immerse  it,  still 
covered,  in  cold  water,  and  afterwards  keep  the 
heat  down  by  careful  sponging.    If  the  part  does 
not  happen  to  be  covered,  it  should  be  covered  with 
old  Imen  or  lint,  and  this  kept  constantly  wet  with 
cold  water,  iced  in  summer  time,  if  ice  can  be  pro- 
cured.   Care  must  be  used  not  to  remove  the  ra<T3 
trom  the  burnt  surface.    The  application  of  coM 
must  be  contnnied  steadily  as  long  as  heat  and 
pain  return.    Very  probably  any  inflammation  set 
up  terminates  in  resolution  under  this  treatment, 
or  vesication  may  take  place. 

In  cases  of  vesication  of  superficial  burns  of  the 
chest  or  trunk,  when  the  applicationof  cold  is  contra- 
md.cated,  two  principles  are  to  be  borne  in  mind; 
hrst  that  reaction  appears  to  be  controlled  by  om- 
dualli/  bringing  down  a  burnt  part  to  its  normal 
temperature  ;  and  secondly,  that  air  must  bo  ex- 
cluded from  the  inflamed  skin. 

II.  When  vesication  has  taken  place  — simple 
vesication  without  abrasion  of  the  cuticle  — the 
same  pnnciple  of  excluding  the  air  must  be  acted 
on.  It  13  not  a  matter  of  great  importance  whether 
the  skin  be  covered  with  cotton  wool ;  or  dredged 
with  flour,  or  chalk,  or  any  harmless  powder-  or 
covered  with  rags  steeped  in  the  oil  so  famed  for 
■ta  good  effects  at  the  Carron  ironworks,— a  mix- 
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ture  of  linseed  oil  and  lime  water.    The  principle 
is  the  same.    The  air  is  excluded  which  would 
otherwise  stimulate  the  inflamed  surface  and  induce 
inordinate  reaction.     A  solution  of  gum  arable 
applied  on  rags  forms  a  very  soft  and  pliant  dress- 
ing for  this  purpose.    More  recently,  a  varnish 
made  by  mixing  one  part  of  castor  oil  with  two 
parts  of  neutral  collodion  has  been  used  as  a  sort 
of  artificial  cuticle,  and  with  very  good  effect.  It 
would  be  hard  to  say  which  of  these  applications 
is  the  most  useful  in  all  cases  ;  but  it  is  quite  cer- 
tain that  in  any  individual  case  that  is  the  most 
useful  and  the  one  that  should  be  used  which  is 
nearest  at  hand.    The  surfjeon,  tlierefore,  should 
know  the  best  way  of  applying  them  all.    If  both 
are  at  hand  the  cotton  is  more  cleanly  and  com- 
fortable than  flour,  which  is  apt  to  become  hard 
and  crack  when  moistened  by  pus  or  serum.  If 
cotton  be  used  it  should  be  spread  smoothly  and 
evenly  over  all  the  burnt  surface,  and  secured  by  a 
loose  bandage.    One  great  advantage  of  this  dress- 
ing is  the  avoidance  of  the  pain  which  attends 
other  dressings  requiring  frequent  renewal,  for  this 
may  be  left  unchanged  for  many  days.    Dr.  An- 
derson, of  Glasgow,  who  has  used  it  on  a  large 
scale  says  {Glasgow  Me^.  Journ.  vol.  i.)  that 
there]  appears  to  be  a  twofold  effect  from  this  kind 
of  treatment.    The  primary  effect  arises  from  the 
exclusion  of  the  air,  and  the  slowly  conducting 
power  of  cotton,  by  which  the  heat  of  the  part  is 
retained,  whilst  a  soft  and  uniformly  elastic  pro- 
tection from  pressure  is  afforded.    The  secondary 
effect,  he  says,  depends  entirely  on  the  sheath,  or 
case,  formed  by  the  cotton,  absorbing  the  effused 
serum,  or  pus,  and  giving  the  best  possible  sub- 
stitute for  the  lost  cuticle.    "But,  in  order  that 
the  lull  benefit  may  be  derived  from  this  substitute 
and  to  ensure  an  equable  and  continued  support  to 
the  tender  parts,  until  the  new  skin  is  formed,  it 
IS  absolutely  necessary  that  the  cotton  should  not 
be  removed,  except  under  particular  circumstances, 
until  the  rea    cuticle   is  sufficiently  formed  to 
bear  exposure    (p.  217).    If  much  constitutional 
irritation  be  evinced  after  the  cotton  has  been  for 
some  time  applied,  Dr.  Anderson  confesses  that  it 
may  be  necessary  to  let  out  the  discharge,  or  even 
remove  the  cotton  altogether. 

[If  flour  be  -used  instead  of  cotton,  or  starch 
arrowroot,  chalk,  or  any  innocent  powder  that  may 
be  at  hand,  it  must  be  dusted  evenly  over  the 
whole  burnt  surface  until  a  soft  uniform  covering 
has  been  formed  completely  excluding  the  air 
This  IS  then  to  be  secured  by  a  bandage.  If  anv 
of  the  moist  applications  above  referred  to  be  used 
on  rags,  it  is  necessary  to  be  very  careful  that  the 
rags  are  not  allowed  to  become  dry  and  adhere  to 
the  cuticle,  or  the  wliole  of  the  sianated  cutic  e 
may  be  raised  with  the  linen,  and  a^imple  veS 
tion  IS  thus  converted  into  a  painful  ulcer.  The 
raised  cuticle  ,s  the  best  protection  from  the 
'cutis.]  the 
Some  surgeons  are  in  favour  of  opening  vesi- 
cles as  soon  as  they  have  formed;  while  others 
assert  that  they  should  not  be  meddled  with  Mr 
B.  Bell  disapproved  of  opening  them  till  the  pain 
arising  from  the  burn  had  entirely  ceased  Then 
'e  thought  that  they  should  always  be  pu'nctuied 
because  when  the  serum  remained  a  long  wliHe 
upon  the  subjacent  skin,  he  found  it  likely  to  brin^ 
on  ulceration.    He  was  certainly  right  in  cxpress- 
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ing  a  preference  to  small  punctures ;  a  practice 
which  has  the  sanction  of  Dupuytren,  who  observes, 
that  only  a  single  prick  of  the  vesicle  with  a  needle, 
or  the  point  of  a  lancet,  should  be  made  in  its  most 
depending  part. 

On  the  subject  of  Opening  vesicles  in  burns, 
Dr.  Thomson  believes  that  the  diversity  of  opinion 
arises  from  the  different  effects  resulting  from  the 
particular  manner  in  which  the  opening  is  made. 
"If  a  portion  of  the  cuticle  be.  removed,  so  as 
to  permit  the  air  to  come  into  contact  with  the  in- 
flamed surface  of  the  cutis,  pain,  and  a  considerable 
degree  of  general  irritation,  will  necessarily  be  in- 
duced ;  but  if  the  vesications  be  opened  cautiously 
with  the  point  of  a  needle,  so  as  to  allow  the  serum 
to  drain  off  slowly,  without,  at  the  same  time,  allow- 
ing the  air  to  enter  between  the  cuticle  and  cutis, 
the  early  opening  of  the  vesications  will  not  only 
not  occasion  pain,  but  will  give  considerable  relief; 
by  diminishing  the  state  of  tension  with  which  the 
vesications  are  almost  always,  in  a  greater  or  less 
degree,  accompanied.  When  opened  in  this  manner, 
the  vesications  frequently  fill  again  with  serum  ; 
but  the  punctures  may  be  repeated  as  often  as  is 
necessary,  without  any  hazard  of  aggravating  the 
inflammation.  Great  cffre  should  be  taken,  in 
every  instance,  to  preserve  the  raised  portion  of 
cuticle  as  entire  as  possible,"  &c.  (See  Lecture  on 
Inflammation,  p.  595.) 

[III.  In  more  severe  burns  we  may  have  to  treat 
merely  an  inflamed  and  exposed  cutis  ;  or  the  skin 
may  have  been  destroyed,  and  we  have  a  slough- 
ing sore — a  mass  of  disorganised  tissue  covering 
the  surface  of  the  burnt  part.  In  the  one  case  the 
treatment  described  under  the  second  head  is  to  be 
generally  adopted ;  in  the  other  the  application  of 
stimulants  is  necessary,  and  of  all  stimulants  tur- 
pentine appears  to  be  the  most  useful.] 

Dr.  Kentish,  who  wrote  towards  the  close  of 
the  last  century  on  burns,  relied  chiefly  on  alcohol, 
liquor  ammonia;  subcarbonatis,  ajther  (so  applied 
as  to  avoid  the  cooling  process  of  evaporation),  and 
spirit  of  turpentine. 

In  applying  these,  we  are  directed  to  proceed  as 
follows":— The  injured  parts  are  to  be  bathed,  two 
or  three  times  over,  with  spirits  of  wine,  spirits  of 
wine  with  camphor,  or  spirit  of  turpentine,  heated 
by  standing  in  hot  water.  After  .this  a  liniment, 
composed  of  the  ceratum  resins  softened  with 
spirit  of  turpentine,  is  to  be  spread  on  soft  cloth, 
and  applied.  This  liniment  is  to  be  renewed  only 
once  in  twenty-four  hours,  and  at  the  second 
dressing  the  parts  are  to  be  washed  with  proof 
spirit,  or  laudanum,  made  warm.  When  the  se- 
cretion of  pus  takes  place,  milder  applications 
must  be  made  till  the  cure  is  effected. 

The  yellow  ointment  stops  the  pores  of  the  cloth, 
impedes  evaporation,  and  thus  confines  the  effect 
of  the  alcohol  to  the  burnt  surface.  The  first 
dressings  are  to  remain  on  four  and  twenty  hours. 
Dr.  Kentisii  thinks  it  of  importance  that  the  in- 
jured surface  should  be  left  uncovered  as  little  as 
possible.  It  is  therefore  reconnnended  to  let  the 
new  plasters  be  quite  ready,  before  the  old  ones  are 
removed,  and  then  only  to  take  oft'  one  piece  at  a 
time. 

It  will  seldom  be  necessary  to  repeat  the  appli- 
cation of  idcohol,  or  that  of  oleum  terebinlliina;. 

[Dr.  Kentish's  plan  has  been  ■■xtensively  fol- 
lowed, and  has  met  both  with  praise  and  abuse. 
When  properly  applied  it  has  done  much  goodj 


and  when  misapplied  a  great  deal  of  harm.  In 
deciding  whether  to  adopt  or  reject  it  in  any  case 
the  following  rules  should  be  borne  in  mind : — It 
should  never  be  employed  in  the  extensive  super- 
ficial burus  of  children,  as  it  produces  the  most 
intense  agony,  and  a  very  dangerous  amount  of 
constitutional  irritation  may  be  set  up.    In  other 
cases  it  is  very  useful  as  a  stimulant  before  reac- 
tion is  set  up;  and  in  cases  of  sloughing  sores  after 
burns  it  is  invaluable.    Whenever  the  burnt  parts 
are  quite  disorganised  the  best  treatment  is  to 
bathe  those  parts  with  warm  spirits  of  turpentine, 
as  advised  by  Kentish,  and  then  to  cover  them 
completely  with  his  cerate  spread  thickly  on  soft 
lint.    This,  so  far  from  being  an  irritating  applica- 
tion, is  very  soothing  even  to  young  children,  offer- 
ing a  marked  contrast  to  its  effects  in  superficial 
burns.    But  it  is  not  advisable  to  follow  Dr.  Ken- 
tish's plans  further  than  this.    He  advises  us  on 
the  second  or  third  day,  or  as  soon  as  pain  ceases, 
to  remove  the  first  dressing  and  employ  simple  oil, 
or  calamine  cerate.    This  is  a  great  practical  error. 
The  patient  is  easy.    The  air  is  excluded.  No 
possible  good  can  be  done  by  disturbing  the  first 
dressings  until  suppuration  is  fairly  established. 
The  patient  is  saved  unnecessary  fatigue  and  pain, 
and  the  surgeon  much  trouble,  by  non-interference. 
After  some  days,  when  suppuration  has  been  esta- 
blished, the  dressing  may  be  removed,  and  then 
very  probably  the  sloughs  may  separate  if  a  stream 
of  warm  water  be  squeezed  over  them  from  a 
sponge.    If  the  slough  still  adhere,  warm  water 
dressing,  or  a  poultice,  may  be  applied  until  separa- 
tion takes  place;  when  the  remaining  sores  must 
be  treated  on  the  ordinary  principles  regulating  the 
local  treatment  of  granulating  surfaces.  They 
must  be  kept  covered  by  some  clean  soft  dressing. 
Any  dry  or  offensive  pus  must  be  removed,  but 
the  soft  creamy  coating  of  pus,  which  is  nature's 
best  protection  to  a  granulating  surface,  must  not 
be  washed  away.    The  blueish  film  around  the 
margin  of  the  healing  ulcer  must  be  carefully  pre- 
served from  injury,  taking  care  to  prevent  the 
dressings  from  adhering  to  it.    When  any  such 
sore  is  in  a  situation  where  the  contraction  which 
follows  granulation  would  be  likely  to  lead  to  de- 
formity or  impaired  function  of  any  part,  special 
precautions  must  be  taken  to  obviate  any  such  ill 
effect.]    Dupuytren  enters  into  some  very  interest- 
ing reflections  on  the  surgical  plans  which  are  to  be 
adopted,  in  order  to  make  tiie  cicatrix  correspond 
as  accurately  as  possible  to  the  destroyed  textures. 
The  first  is,  position  of  the  limb  or  part.    Here  the 
general  maxim  is  to  let  the  position  of  the  part  be 
diametrically  the  reverse  of  what  would  promote 
the  cure,  by  bringing  the  edges  of  the  ulcer  towards 
one  another.     The  desideratum  is  to  obtain  a 
cicatrix,  whose  extent  should  be  equal  to  that  of 
the  destroyed  skin,  and  even  somewhat  greater, 
on  account  of  tlie  contractile  property  of  the  new 
texture     Thus,  if  the  burn  is  on  the  front  of  the 
elbow,  the  arm  is  to  be  kept  forcibly  extended, 
until  the  substance  of  the  cicatrix  has  been  formed. 
The  same  plan  is  applicable  to  burns  of  the  anterior 
part  of  the  fingers,  hand,  and  wrist,  groin,  sole  ot 
the  foot,  ham,  &c,    Supposing  the  burn  to  be  on 
the  back  of  the  neck,  the  ciiin  is  to  be  kept  ap- 
proximated to  the  chest;  but,  on  ^"S' 
the  burn  is  on  the  forepart  or  side  of  t';">l^. 
opposite  position  is  to  be  maintained.    XI  the  Durn 
is  on  the  front  of  the  knee,  or  back  of  the  elbow, 
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the  leg,  or  fore-arm,  should  be  kept  half  bent, 
or,  what  is  still  better,  in  a  state  of  complete  and 
forced  flexion.  When  the  armpit  is  burnt,  the 
arm  should  be  kept  in  the  position  of  abduction ; 
but  in  that  of  adduction  when  the  top  of  the 
shoulder  is  the  seat  of  the  burn.  (See  Clin.  Chir. 
t.  ii.  p.  27.) 

Dupuytren  notices  some  circumstances,  how- 
ever, under  which  it  is  difficult,  or  impossible,  for 
the  foregoing  principle  to  be  acted  upon  in  practice. 
Such  is  the  case  where  the  skin  ail  round  the 
member  has  been  destroyed  to  some  extent :  by 
adopting  one  position  the  advantages  of  another 
would  be  lost.  Here  Dupuytren  advises  a  posi- 
tion to  be  selected  which  will  leave  a  cicatiix  that 
will  interfere  least  with  the  free  movements  of  the 
part.  Thus,  if  the  burn  occupies  the  whole  surface 
of  the  radio-carpal  articulation,  it  is  better  to  keep 
the  wrist  extended  than  bent,  because  the  cicatrix, 
which  would  confine  the  joint  in  the  first  posture, 
would  be  less  inconvenient  than  one  which  would 
fix  it  in  the  second.  In  some  of  these  perplexing 
cases,  Dupuytren  considers  it  advantageous  to  adopt 
diiferent  positions  alternately,  and  to  hasten  cica- 
trisation on  one  side  and  retard  it  .on  the  other. 
(See  Clin.  Chir.  t.  ii.  p.  29.) 

Mr.  Earle  is  of  opinion  that,  by  due  attention  to 
certain  principles,  the  deformities  from  burns  may 
generally  be  avoided.  "  I  am  quite  ready  to  ad- 
mit (he  observes)  that  it  is  not  in  our  power 
to  arrest  the  law  of  nature,  by  which  a  cicatrised 
surface  becomes  smaller,  and  occupies  less  space, 
than  the  original  wound;  but  it  is  in  our  power,  in 
most  cases,  to  direct  and  modify  that  which  we 
cannot  wholly  prevent;  and  thus,  at  aU  events,  to 
counteract  its  injurious  effect.  We  cannot  prevent 
the  process  of  absorption  (of  the  granulations), 
but  we  can  prevent  its  taking  place  in  a  direction 
which  may  interfere  with  the  healthy  functions  of 
the  part.  To  take  tlie  upper  extremity  as  an 
example.  1  will  suppose  a  case  where  the  whole 
integuments  on  the  inner  and  front  part  of  the  arm 
and  fore-arm  have  been  destroyed.  If  such  ex- 
tremity be  kept  carefully  extended  on  a  splint,  not 
only  during  the  whole  progress  of  healing,  but  long 
subsequent  to  the  perfect  cicatrisation,  you  will 
find  that  the  cicatrised  surface  will  diminish  in 
a  circular  direction,  drawing  the  healthy  integu- 
ment together  from  side  to  side  ;  but,  that  no  con- 
traction will  take  place  in  the  long  axis,  in  which 
alone  it  can  impede  the  due  motions  of  the  limb. 
This  permanent  extension  should  be  persevered 
in  during  the  day  and  night,  until  all  changes 
have  ceased,  and  the  cicatrix  has  contracted  to  its 
smallest  dimensions.  Care,  however,  should  be 
taken,  during  this  time,  to  give  passive  motion  to 
the  different  joints,  by  which  the  proper  secretion 
of  synovia  will  be  kept  up,  and  the  eventual  free 
use  of  the  limb  will  be  insured.  This  plan  of 
mainta,ining  the  limb  in  a  state  of  permanent 
extension  should  be  commenced  as  soon  as  the 
wound  has  begun  to  granulate."  (See  Earles 
Led.  on  Burns,  p.  43.) 

Cases  are  noticed  by  Dupuytren,  in  which  the 
plans  calculated  to  produce  a  good  cicatrix  cannot 
be  persevered  in  without  danger ;  as,  where  the 
patient  is  likely  to  be  exhausted  by  the  long  and 
profuse  discharge.  Here,  instead  of  retarding  the 
formation  of  the  cicatrix,  and  compelling  nature  to 
fill  up  the  chasm  with  anew  texture,  it  is  necessary 
to  expedite  it  by  favouring  the  approximation  of 


the  edges  of  the  ulcer  to  one  another,  promoting 
the  development  of  the  tissues  of  union,  or  exciting 
inflammation  when  it  is  languid,  and  repressing  it 
when  it  is  too  violent.  But,  in  such  cases,  it  is 
prudent  to  follow  Dupuytren's  advice  in  apprising 
the  patient,  or  his  friends,  of  the  necessity  for  this 
plan,  and  of  the  deformity  which  will  unavoidably 
follow  it. 

There  are  also  certain  regions  of  the  body, 
specified  by  Dupuytren,  where  no  advantage  can 
be  derived  from  position,  and  where  it  is  exceed- 
ingly difficult  to  prevent  deformity.    Such,  in  par- 
ticular, is  the  face.    Thus,  if  a  burn  of  the  fourth 
degree  were  to  destroy  a  portion  of  the  lower  eye- 
lid and  cheek,  it  would  be  impossible  to  hinder  the 
edges  of  the  ulcer  from  getting  nearer  together, 
and  the  eyelid  would  be  drawn  down  until  it  al- 
most formed  a  junction  with  the  upper  lip.    If  a 
similar  burn  were  to  occur  on  the  forehead,  temples, 
upper  eyelid,  or  scalp,  an  analogous  deformity 
would  be  result.    Feeble  as  the  means  are  which 
are  within  the  surgeon's  reach,  when  position  is 
unavailing,  they  should  never  be  neglected.  Here, 
as  Dupuytren  explains,  it  is  proper,  1.  To  retard, 
as  much  as  possible,  the  detachment  of  the  eschar, 
which,  so  long  as  it  remains,  has  the  effect  of  keep- 
ing the  edges  of  the  ulcer  apart.    The  healing 
processes  commence  under  it,  and  the  margins  of 
the  chasm,  becoming  more  fixed  to  the  subjacent 
textures  by  inflammation,  are  less  disposed  to  be 
drawn  towards  one  another  when  the  separation 
of  the  eschar  does  take  place.    2.  As  soon  as  the 
latter  event  has  occurred,  cicatrisation  is  to  be 
quickened,  by  frequently  touching  the  ulcer  with 
the  nitrate  of  silver.    Care  is  also  to  be  taken  to 
prevent  any  cicatrising  points  in  the  centre,  or  at 
the  circumference  of  the  ulcer,  from  being  destroyed, 
by  the  pus  being  suffered  to  continue  too  long  in 
contact  with  them.    Hence  Dupuytren  was  an  ad- 
vocate for  frequently  washing  the  part  and  renew- 
ing the  dressings. 

In  burns,  attended  with  a  more  or  less  consider- 
ab  e  destruction  of  textures,  the  cicatrices  which 
follow  are  frequently  deformed,  and  sometimes 
mterfere  seriously  with  the  free  motion  of  the  parts 
on  which  they  are  situated,  or  even  totally  prevent 
tlie  execution  of  some  function.  The  plan  re- 
commended by  Dupuytren  for  the  hindrance  of 
these  ill  consequences,  is  to  take  care  that  the 
cicatrix  may  be  of  nearly  the  same  extent  as  the 
destroyed  skin,  and  that  it  may  not  heal  by  the 
approximation  of  its  margins  to  one  another.  The 
end  may  almost  always  be  fulfilled  by  carefully 
applying  the  nitrate  of  silver  to  the  granulations 
which  are  too  high;  by  placing  the  limb  in  a 
proper  position,  and  employing  suitable  dressinirs 
and  splints.  Ihus,  if  the  bum  be  situated  ovtr 
the  flexor  muscles,  the  limb  should  be  kont  ex- 
tended ;  if  over  the  extensor  muscles,  bent.  Tents 
tubes,  or  pieces  of  sponge,  are  to  be  kept  in  natural 
openings,  which  the  healing  process  may  tend  to 
contract  or  close.  Parts,  like  the  fingefs,  which 
are  disposed  to  grow  together,  are  to  be  ken 
apart  with  lint  or  plaster.  In  the  face,  where  the 
parts  are  so  moveable  and  extensible,  more  or  less 
deformity  cannot  always  be  prevented;  but  tie 
best  way  of  counteracting  the  tendency  to  it 
seemed  to  Dupuytren  to  consist  in  drawinir  tho 
margins  of  the  ulcer  away  from  one  another  with 
straps  of  adhesive  plaster,  and  other  means  which 
circumstances  will  admit  of.    But  whenever  the 
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attempts  to  obtain  a  good  cicatrix  cause  a  danger- 
ous degree  of  suffering  they  should  be  abandoned. 
(See  Clin.  Chir.  t.  i.  p.  489.) 

Position,  by  means  of  which  a  good  cicatrix  has 
been  obtained,  is  recommended  b}''  Dupuytren  to 
be  continued  a  month,  six  weeks,  or  even  longer, 
after  the  cure. 

It  is  not  only  necessary  to  place  the  parts  in 
the  desirable  position,  but  also  to  maintain  it  by 
means  of  a  bandage,  or  apparatus.  Thus,  when  the 
burn  is  situated  on  the  anterior,  posterior,  or  lateral 
part  of  the  neck,  the  head  is  to  be  kept  inclined 
in  one  direction  or  another,  with  straps  or  bands, 
fastened  to  a  bandage  on  the  body.  When  the 
burn  is  on  some  part  of  the  wrist,  Dupuytren  used 
to  put  along  the  fore-arm  on  the  side  furthest  from 
the  injury,  a  pad  of  a  certain  thickness  which  de- 
scended to  the  joint  without  going  beyond  it. 
Over  this  he  laid  a  splint  of  sufficient  length  to 
reach  to  the  ends  of  the  fingers,  and  then,  availing 
himself  of  the  vacancy  between  the  hand  and  the 
splint,  he  kept  the  former  inclined  towards  the 
latter  with  a  few  additional  turns  of  the  roller 
employed  to  fix  the  pad. 

When  the  burn  involved  the  palm  of  the  hand, 
or  passed  between  the  fingers,  Dupiij'tren  used  to 
place  the  pad  along  the  back  of  the  fore-arm,  car- 
pus, and  metacarpus,  and  then  a  splint  tenninating 
below  in  a  hand  board,  and  long  enough  to  cover 
the  whole  hand,  even  when  the  fingers  were  ex- 
tended, and  widely  separated  from  one  another. 
The  hand  board,  at  the  points  corresponding  to  the 
extremities  of  the  fingers,  had  ten  slits  in  it, 
intended  for  the  reception  of  the  ends  of  five  pieces 
of  tape,  which  formed  so  many  nooses  for  the  con- 
finement of  the  fingers.  Or  the  hand  board,  in- 
stead of  having  fissures,  was  adapted  to  the  shape 
of  the  hand,  and  furnished  with  prolongations  for 
the  fingers. 

In  burns  of  the  second  and  third  degrees,  Du- 
puytren found  that  adhesion  of  contiguous  parts 
might  be  prevented  by  keeping  them  apart  by  the 
interposition  of  some  extraneous  body,  moving 
them  about,  and  passing  a  probe  between  them  at 
every  time  of  dressing  them  ;  but  that  when  the 
burn  was  of  the  fourth  degree  these  means  were 
not  effectual.  Thus  he  found  it  not  enough  to 
maintain  the  fingers  separated  and  extended,  but 
that  it  was  essential  to  make  more  or  less  pressure 
directly  on  the  point  where  the  cicatrix  began. 
This  pressure  was  made  by  means  of  a  long  narrow 
compress,  the  middle  of  which  was  applied  pre- 
cisely to  the  angle  of  the  commissure  of  the  fingers, 
while  the  two  ends  were  carried  over  the  front  and 
back  of  the  fore-arm,  and  there  fastened.  The  same 
principle  is  applicable  to  other  similar  cases. 

When  a  burn  of  the  fourth  degree  implicated  the 
circumference  of  natural  orifices,  as  those  of  the 
nostrils,  vagina,  mouth,  &c.,  Dupuytren  used  to 
prevent  the  obliteration  of  such  apertures  with 
dossils  of  lint,  tents,  cannultB,  prepared  sponge, 
ivory  tubes,  &c.  Attention  to  this  indication 
seemed  to  him  here  as  proper  as  in  burns  with  ve- 
sication, or  those  of  the  third  degree  ;  but,  with 
these  differences,  1.  That  they  are  even  more 
rigorously  indispensable.  2.  That  the  diameter  of 
the  foreign  bodies  must  .ilways  exceed  that  of  the 
orifice  into  which  they  are  introduced.  3.  That 
their  use  must  be  continued  long  after  the  cure, 
in  order  to  resist  the  contractile  tendency  of  the 
cicatrix. 


Amongst  the  means  for  fulfilling  the  indication 
under  consideration,  are  straps  of  adhesive  plaster. 
But  Dupuytren  correctly  observes  that  though 
they  are  very  efficient,  when  they  are  applied  across 
an  ulcer,  in  keeping  its  edges  approximated,  their 
action  is  but  feeble  when  employed  for  maintaining 
them  apart.  Yet  he  admits  that  circumstances 
occur  in  which  they  are  of  service.  Such  are 
burns  of  the  face,  forehead,  temples,  scalp,  &c.; 
where  the  parts  cannot  be  operated  upon  by  po- 
sition and  other  means. 

In  burns  of  the  fifth  and  sixth  degrees,  impli- 
cating the  muscles  and  tendons,  a  chief  object  is 
to  keep  the  limb  or  part  in  such  a  position  as  will 
leave  after  the  cure  the  least  inconvenience.  In 
general,  as  Dupuytren  remarks,  the  disorganisation 
is  so  considerable,  that  the  preservation  of  the  pa- 
tient's life,  by  promoting  cicatrisation  by  every 
possible  means,  engages  all  the  surgeon's  attention, 
who  has  now  no  opportunity  of  thinking  about  the 
prevention  of  deformity,  or  the  losses  of  func- 
tions resulting  from  it.  (See  Clin.  Chir.  t.  ii.  p. 
33—39.) 

[The  means  of  remedying  those  deformities  or 
losses  of  function  produced  by  the  contraction  of 
cicatrices,  will  be  fully  treated  under  the  head 
Cicatrix. 

The  Constitutional  Treatment  of  Burns 

necessarily  depends  upon  the  circumstances  of 
each  case,  such  as  the  age  and  strength  of  the 
patient,  the  extent  of  the  burn,  the  period  after  the 
injury,  &c.  In  the  worst  cases,  where  the  surface 
is  cold  and  the  pulse  low  —  the  whole  system  de- 
pressed by  the  shock  —  the  endeavour  to  excite  re- 
action must  be  made ;  keeping  the  bodj'  warm  by 
flannel  coverings,  and  giving  some  warm  wine  and 
water  or  brandy  and  water.  Stimulants  must  be 
persevered  with  until  the  pulse  rises  and  the  surface 
of  the  body  regains  and  maintains  its  natural  tem- 
perature. But  all  cordials  or  stimulants  must  be 
used  with  caution.  As  soon  as  reaction  takes 
place  they  must  be  discontinued,  or  the  danger  is 
incurred  of  increasing  the  inflammation  in  the 
great  cavities,  which  is  so  apt  to  follow  severe 
burns.  Opium  is  a  most  useful  agent  when  the 
patient  suffers  much,  and  may  be  used  as  soon  as 
there  is  sufficient  reaction  to  give  him  the  capacity 
of  suffering.  A  full  dose  may  be  administered  at 
first  to  tranquillise  the  nervous  system  and  procure 
sleep  ;  smaller  doses  being  continued  afterwards, 
combined  with  some  diaphoretic,  to  allay  the  irrita- 
tive fever. 

In  cases  where  there  is  much  irritative  fever, 
with  a  dry  hot  skin,  furred  tongue,  thirst,  quick 
pulse,  and  inflammatory  redness  around  the  bunit 
part,  it  is  possible  that  in  a  strong  plethoric  person 
it  might  be  advisable  to  have  recourse  to  blood-, 
letting;  but  this  should  not  be  practised  unless  it 
be  found  impossible  to  control  the  symptoms  by 
other  means.  In  almost  every  case  undue  reac- 
tion may  be  controlled  by  a  combination  of  opium 
and  tartarised  antimony,  a  mild  purgative,  if  ne- 
cessarj',  restricting  the  diet  to  light  farinaceous 
food,  giving  diluents  freely,  imd  applying  some 
soothing  fomentation  to  the  burnt  part.  Fever  of 
an  asthenic  type  is  far  more  frequently  met  with 
than  inflammatory  fever.  This  low  fever  is  best 
treated  by  wine  and  opiates,  mild  nutritious  diet, 
and  the  free  use  of  demulcent  drinks.  Diarrhoea 
frequently  sets  in  during  the  course  of  the  fever  of 


cither  type;  and  if  the  evacuations  are  copious, 
they  are  generally  followed  by  great  relief.  But 
this  should  not  lead  us  to  imitate  Dr.  Kentish  and 
others,  who,  observing  the  good  effects  of  spontane- 
ous diarrhoea,  have  advocated  the  free  use  of  pur- 
gatives in  the  treatment  of  the  sympathetic  fever 
after  burns.  The  artificial  purgation  is  something 
very  different  from  the  spontaneous  diarrhoea.  The 
latter  must  not  be  checked,  but  encouraged  by  the 
free  use  of  diluents,  so  long  as  it  is  followed  by  re- 
lief ;  but  when  it  is  at  all  exhaustive,  when  the 
evacuations  are  scanty,  contain  mucus,  and  are 
attended  by  pain  or  tenesmus,  all  this  must  be 
regarded  as  symptomatic  of  that  form  of  inflamma- 
tion of  the  mucous  membrane  of  the  bowels  so 
often  found  after  death  in  the  bodies  of  those  who 
die  from  burns.  In  such  cases  it  is  not  judicious 
to  attempt  to  control  the  diarrhoea  by  astringents; 
but  sinapisms,  wai-m  fomentations,  and  flannel 
bandages  should  be  applied  to  the  abdomen,  and 
morphia  suppositories,  or  enemata  of  starch  and 
opium,  administered  by  the  rectum. 

As  a  case  goes  on,  the  appearance  of  the  granu- 
lations upon  the  surface  of  the  sore  will  be  found  a 
very  good  guide  both  to  local  and  constitutional 
treatment.  If  they  are  small,  conical,  red,  firm, 
and  regular,  it  is  certain  that  the  constitution  is  in 
a  favourable  state.  If  they  are  large,  soft,  flabby, 
and  purplish,  both  general  support  and  local  stimu- 
lants will  be  required.  If  they  are  extremely  sen- 
sitive, the  local  use  of  nitrate  of  silver  and  the 
general  employment  of  opium  are  called  for.  If 
they  are  irregular  in  size,  gorged  with  blood,  of  a 
deep  florid  hue,  and  surrounded  by  an  inflamma- 
tory blush,  soothing  local  applications  and  general 
antiphlogistic  treatment  are  indicated.  When  the 
suppurative  discharge  is  very  copious  and  exhausts 
the  patient's  Arength,  he  must  be  well  supported 
by  nutritious  animal  diet  and  the  use  of  wine. 
Sleep  should  be  procured  by  opium,  and  the 
mmeral  acids,  with  or  without  ciuinine,  may  prove 
useful. 

The  question  of  amputation,  when  a  limb  has 
been  destroyed  by  a  burn,  has  been  decided  on  the 
following  principles]  :  — 

When  the  whole  thickness  of  a  limb  is  destroj'ed, 
amputation  ia  proper,  as  substituting  a  simple 
wound,  the  cure  of  which  will  be  eas}',  for  an 
eschar,  or  disorganised  mass,  the  separation  of 
which  wonid  be  tedious,  and  followed  by  an 
iiregular  solution  of  continuity,  and  a  projection 
ot  the  bone,  and  other  deep  textures  to  which  the 
action  of  the  concentrated  heat  had  least  extended, 
iiesides,  as  Dupuytien  justly  observes,  the  oper- 
ation preserves  the  patient  from  the  secondary 
inflammation  which  would  otherwise  take  place, 
and  not  be  free  from  peril.  At  the  same  time 
before  making  a  decision,  the  surgeon  is  to  consider 
the  age,  constitution,  and  strength  of  the  patient, 
and  whether  he  is  in  a  state  to  bear  the  process  by 
which  the  dead  parts  are  to  be  thrown  off.  If  he 
were  m  a  condition  of  stupor,  or  inflammation 
had  already  come  on,  with  fever,  &c.,  the  sub- 
sidence of  these  effects,  and  the  establishment  of 
suppuration,  must  be  awaited;  after  which,  a  deci- 
sion for  or  against  amputation  should  be  made 
according  to  the  general  state  of  the  patient  or 

rr'  1."'!  ,  surface.    (See  U„ren, 

Clm.  Chir.  1. 1.  p.  400.)  ^  J  > 

[More  recent  experience  has  modified  these  con- 
clusions, inasmuch  as  there  seems  to  be  danger  of 
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pyajmia  from  cutting  near  parts  injured  either  by 
extri^'me  heat  or  extreme  cold  —  and  the  practical 
rule  seems  to  be  established  that  both  in  cases  of 
burns  and  frostbite,  if  the  period  for  primary  am- 
putation have  passed  over,  it  is  advisable  only  to 
remove  such  portions  of  projecting  bone  as  can  be 
done  without  division  of  soft  parts,  and  leave  the 
separation  of  the  latter  to  the  processes  of  slough- 
ing, granulation,  and  cicatrisation,  while  the  con- 
stitutional and  local  treatment  is  being  carried  out 
on  the  principles  above  inculcated.] 
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fursriTdarfTfe^ti^eiro^l^^^ 

T.  Spencer  Wells. 
BURS^  MUCOSA.    Small  sacs  of  synovial 
membrane,  interposed  either  between  the  perios- 
teum and  the  skin  ;  or  between  the  periosteum  and 
muscles  ;  or  between  the  periosteum  and  tendons; 

flninTl  1?'^°''  '""'^  The  slipper; 

fluid,  which  they  secrete,  serves  to  lubricate  the 
surface  over  which  it  passes.    The  subcutaneous 
bursffi  are  either  natural,  like  those  upon  the  patella 
or  the  olecranon,  or  are  developed  in  the  common 
cellular  tissue  by  pressure     (See  Mayo's  Outlines 
of  Human  Pathology,  p.  110.)    It  is  an  observa- 
tion made  by  Meckel,  that  it  is  not  uncommon  to 
hnd  m  some  individuals  cellular  tissue  substituted 
tor  certain  portions  of  serous  tissue.    Thus  in 
situations  where  a  synovial  bursa  is  met  with  in 
one  person,  simple  cellular  tissue,  conlaininii  a 
larger  quantity  of  lubricating  fluid  than  usual  is 
found  in  another.    On  the  other  hand,  at  more 
than  one  point,  where  commonly  only  cellular  tissuo 
exists,  a  bursal  cavity,  more  or  less  developed,  is 
discovered.    When  the  integuments  are  subjected 
to  protracted  and  repeated  friction,  the  subcutS  ,s 
cellular  tissue  is  transformed  at  the  part     to  ' 
ynovial  sac.    In  persons  with  club  feet,  Bd  hrd 
ou„d  snnilar  bursas  placed  at  the  point  l.Sll 
km  suffers  friction  against  the  pro  acting  bones  f 
the  tarsus.    When  a  stump  is  examin,^,^  i  c 
amputation,  a  bursal  cavit^  s  Tea    ,ii  "'v'^'^'^.J' 
beneath  tlm  skin,  at  the  Ltremil  '"^^ 
Benjamin  Brodie  met  with  an  instance  of  a  bursa 
formed  between  the  projecting  part  of  a Cuved 
«p.ne  and  the  integuments,  which  at  til  '  oi  u 
wore  continually  gliding  over  the  bony  p.-  mi„P  " 
In  examples  of  unreduced  dislocations  the  bones" 
n  their  new  relation  to  one  another  freqSv 
require  and  receive  a  synovial  sac  in  the  inte  spaJ^ 
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between  them,  which  sac,  according  to  Andral,  is 
formed  at  the  expense  of  the  celhilar  tissue ;  and 
the  same  thing  happens  in  cases  of  fracture  wliere 
the  bones  continue  united.  (See  Andral,  Precis 
Anat.  Pathol,  t.  i.  p.  243.) 

Together  with  synovial  biu'saj,  Sir  Benjamin 
Brodie  arranges  the  sheaths  of  tendons,  as  they 
have  the  same  structure  and  perform  a  similar 
office.  In  the  healthy  state,  the  lubricating  fluid 
formed  by  the  synovial  bursse  is  so  small  in  quan- 
tity, that  it  cannot  be  seen  without  opening  the 
membrane  containing  it;  but,  occasionally,  such  an 
accumulation  takes  place  that  very*  considerable 
swellings  are  the  consequence.  Tumors  of  this 
sort  are  often  produced  by  bruises  and  sprains,  and 
now  and  then  by  rheumatic  affections.  Sometimes 
they  are  not  attended  with  much  pain,  though  in 
other  cases,  when  pressure  is  made  with  the  fingers, 
it  is  rather  acute.  The  tumors  yield,  in  a  certain 
degree,  to  pressure ;  but  they  rise  again  with  an 
elasticity  not  remarked  in  other  sorts  of  swellings. 
Generally  they  appear  to  be  circumscribed,  and  con- 
fined to  a  small  extent;  but" sometimes  the  fluid 
forming  them  is  so  abundant  that  they  extend 
over  a  considerable  surface.  The  skin  when  not 
inflamed  retains  its  usual  colour. 

In  this  morbid  state  of  the  bursae  mucosse,  they 
contain  different  kinds  of  fluids,  according  to  the 
cause  of  the  disease.  When  the  tumor  depends 
on  a  rheumatic  affection,  the  contents  are  mostly 
thin  ;  but  they  are  usually  glairy,  transparent,  and 
of  the  consistence  of  the  white  of  egg.  When 
the  disease  is  the  consequence  of  a  bruise  or  sprain, 
the  effused  fluid  often  contains  hard  concretions, 
and,  as  it  were,  cartilaginous  ones,  which  are 
sometimes  quite  loose,  and  more  or  less  numerous. 
I  have  had  some  cases,  in  which  they  corresponded 
to  Sir  Benjamin  Brodie's  description,  in  bearing 
some  resemblance,  in  shape  and  size,  to  small 
melon  seeds.  This  is  not  unusual  when  the  tumor 
is  of  long  standing.  Such  substances  may  occa- 
sionally be  felt  with  the  fingers ;  but,  in  general, 
when  the  swelling  is  old,  the  cyst  is  thick,  and 
prevents  them  from  being  perceptible. 

In  the  greater  number  of  instances,  inflamma- 
tion of  the  bursaj  mucoste  produces  an  increased 
secretion  of  synovia.  In  other  cases,  the  bursa  is 
distended  with  a  somewhat  turbid  serum,  con- 
taining floating  portions  of  coagulable  lymph._  The 
inflammation  sometimes  leads  to  the  formation  of 
matter,  and  occasionally  the  membrane  of  the  bursa 
becomes  thickened,  and  converted  into  a  gristly 
substance.  Sir  Benjamin  Brodie  has  seen  it  at 
least  half  an  inch  in  thickness,  with  a  small  cavity 
in  the  centre  containing  synovia.  In  Univer- 
sity College  Hospital,  I  lately  saw  a  diseased 
bursa,  equal  in  size  to  an  orange,  the  membrane  pf 
which  was  fully  half  an  inch  thick.  The  fluid 
within  it  contained  numerous  small  bodies,  of  the 
size  of  melon  seeds.  In  other  instances,  however, 
though  the  inflammation  has  lasted  a  considerable 
time,  the  membrane  of  the  bursa  retains  nearly  its 
original  structure.  {Pathological  and  Suryical  Obs. 
on  the  Joints,]).  317,  ed.  3.) 

According  to  the  same  authority,  the  disease 
may  be  the  consequence  of  pressure  or  other  local 
injury ;  sometimes  of  rheumatism,  gout,  or  other 
constitutional  affection ;  and,  in  such  cases,  the 
complaint  is  frequently  joined  witli  inflammation 
of  the  synovial  membrane  of  tiie  joints.  (See 
Joints.)    Sometimes  it  has  the  form  of  an  acute, 
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but,  more  commonly,  that  of  a  chronic  inflamma- 
tion. 

In  the  beginning.  Sir  Benjamin  Brodie  recom- 
mends the  use  of  leeches  and  cold  lotions,  and 
afterwards  that  of  blisters  or  stimulating  liniments. 
In  particular  cases,  he  says,  these  means  should 
be  combined  with  such  constitutional  remedies 
as  circumstances  indicate.  When  the  disease  is 
of  long  standing,  the  preternatural  secretion  of 
fluid  will  often  continue  after  the  inflammation  has 
entirely  subsided.  If  blisters  now  fail  in  procuring 
its  absorption.  Sir  Benjamin  Brodie  recommends 
friction ;  and,  if  this  be  unavailing,  he  considers  it 
advisable  to  discharge  the  fluid  by  a  puncture. 
The  presence  of  loose  substances  in  the  bursa, 
he  thinks,  may  of  itself  keep  up  a  collection  of 
fluid. 

Dr.  Monro  met  with  cases  in  which  the  ill  con- 
sequences of  a  puncture  were  such  as  to  render 
amputation  necessary.  These  he  imputed  to  the 
air  having  access  to  the  interior  of  the  bursa. 
Hence  it  has  been  recommended  to  pass  a  seton 
through  the  swelling,  and  to  remove  the  silk  after 
it  has  remained  just  long  enough  to  excite  inflam- 
mation of  the  cyst,  when  an  attempt  is  to  be  made 
to  unite  the  opposite  sides  of  the  cavity  by  pres- 
sure. 

This  practice  is  sometimes  approved  of  by  Sir 
Benjamin  Brodie  on  other  grounds ;  he  has  noticed 
that  after  the  whole  cavity  of  the  bursa  has  been 
converted  into  an  abscess,  and  this  has  been  cured, 
no  fluid  generally  collects  again.  Hence,  he  has 
sometimes  been  induced  to  pass  into  the  puncture 
a  seton,  or  tent,  or  (what  he  deems  better)  the 
blunt  end  of  a  probe,  for  the  irritation  of  the  inner 
surface  of  the  bursa.  Tliis  practice  I  tried  very 
successfully  on  a  young  woman  who  was  under  my 
care.  I  punctured  the  bursa  below  the  patella, 
and  discharged  about  an  ounce  of  fluid  resembling 
white  of  egg.  The  disease  had  existed  several 
months,  and  the  bursa  was  much  thickened.  I 
kept  the  puncture  open  about  ten  days,  during 
which  time  there  was  a  discharge  from  it  of  the 
same  kind  of  fluid,  without  .any  tendency  to  sup- 
puration. I  therefore  introduced  a  tent  into  the 
opening,  by  which  means  the  necessary  degree  of 
inflammation  was  excited,  the  bursa  suppurated, 
and  the  disease  was  soon  permanently  cured, 
without  any  severe  symptoms.  [The  injection  of 
the  tincture  of  iodine  has  been  recommended  by 
Velpeau,  Chassaignac,  and  other  French  surgeons, 
as  a  preferable  mode  of  exciting  the  necessary 
inflammation  for  the  obliteration  of  enlarged  burs.x.] 
Inflammation  and  suppuration  of  a  large  bursa.  Sir 
Benjamin  Brodie  observes,  sometimes  disturb  tiio 
the  constitution  so  much,  that  it  may  bo  prudent 
merely  to  make  a  puncture,  and  keep  the  patient 
afterwards  perfectly  quiet.  He  mentions  a  diseased 
bursa  mucosa,  which  he  had  seen  between  tlio 
lower  angle  of  the  scapula  and  the  latissinuis  dorsi, 
and  which  was  not  much  less  than  a  man's  head. 
In  this  case,  death  followed  the  constitutional  dis- 
turbance excited  by  a  puncture  and  a  seton.  In 
another  example  seen  by  this  judicious  surgeen. 
where  the  patient  was  in  bad  hcaltli,  and  the  due 
observance  of  quietude  was  neglected,  the  puncture 
of  a  diseased  bursa  was  followed  by  death.  (Op. 
cit.  p.  360.)  In  some  instances,  the  makmg  of  an 
incision  into  a  bursa  mucosa  has  been  followed  by 
a  fatal  attack  of  plilegmouous  erysipelas. 

Mr.  Mayo  believes,  that  there  is  never  occasion 


to  lay  an  enlarged  bursa  extensively  open,  or  to 
pass  a  seton  through  it,  or  to  apply  caustic.  "  If 
the  fluid  will  not  disperse  by  common  means,  it  is 
only  necessary  to  puncture  the  sac  several  times, 
when  it  will  either  cease  to  secrete  an  undue 
quantity  of  fluid,  or  suppurate,  and  thus  get  well." 
(See  Mayo's  Outlines  of  Human  Pathology,  p 
111.) 

In  University  College  Hospital,  I  have  had 
under  my  care  numerous  cases  of  diseased  bursse. 
If  inflamed,  I  find  cold  applications,  leeches,  and 
quietude  the  best  means  of  relief.  Afterwards  a 
blister,  or  friction  with  ointment  of  hydriodate  of 
potash,  or  camphorated  mercurial  ointment.  When 
the  swelling  suppurates,  or  resists  these  plans,  I 
usually  make  an  opening.  A  large  bursa,  which 
was  under  the  care  of  Mr.  Liston,  and  the  sides  of 
which  were  nearly  three  quarters  of  an  inch  thick, 
was  successfully  removed  by  means  of  the  knife. 
It  lay  between  the  patella  and  the  skin,  and  was 
easily  taken  out,  after  a  crucial  division  of  the 
integuments. 

When  the  coats  of  a  bursa  are  much  thickened, 
and  cannot  be  restored  to  their  natural  condition, 
if  superficially  situated,  it  may  be  removed  with  as 
much  facility  as  an  encysted  tumor.  This  prac- 
tice Sir  Benjamin  Brodie  has  only  as  yet  applied 
to  the  bursa  between  the  patella  and  the  skin, 
though  he  entertains  no  doubt  of  there  being  other 
superficial  bursas  which  would  also  safely  admit  of 
removal. 

[I  have  frequently  succeeded  in  curing  small 
bursal  swellings  with  thin  walls,  especially  those 
situated  about  the  v/rist,  by  subcutaneous  incision 
—  a  method  of  treatment  not  mentioned  by  Mr. 
Cooper,  but  adopted  with  advantage  by  many  sur- 
geons. A  tenotomy  knife  should  be  introduced 
under  the  skin,  half  an  inch  from  the  position  of 
the  bursa;  it  should  then  be  carried  on  by  the  side 
of,  and  even  beyond,  the  swelling,  and  plunged 
into  it,  so  as  to  incise  its  walls  freely;  the  object 
should  be  to  convert  it  into  an  open  sac.  The 
glairy  fluid  it  contains  should  now  be  made  to  pass 
by  pressure  into  the  surrounding  cellular  tissue,  or 
out  at  the  external  wound.  A  compress  of  lint 
fixed  on  the  site  of  the  former  swelling  will  gene- 
rally complete  the  cure.  The  advantage  of  the 
subcutaneous  incision  is  that  it  is  rarely  followed 
by  inflammation. 

The  surgeon  should  be  aware  that  a  bursal 
swelling  situated  over  the  carpal  bones  may 
communicate  with  the  intercarpal  synovial  mem- 
branes. This  affection  is  probably  caused  by 
a  sort  of  hernial  protnision  of  the  synovial  sac 
between  the  fibres  of  the  intercarpal  ligaments. 
The  puncture  of  such  swellings  should  bo  care- 
fully avoided,  as  they  might  be  fallowed  by 
destructive  inflammation  of  the  carpal  joints.  They 
may  be  distinguished  by  the  circumstance  that 
they  may  bo  nuide  to  disappear,  to  some  extent,  by 
pressure,  although  they  will  reappear  on  its  re- 
moval ;  whereas  the  ordinary  closed  bursal  en- 
largement will  simply  be  displaced  by  pressure, 
but  never  partially  emptied.  It  should  be  borne 
in  mind  that  in  other  situations  also  a  bursa  may 
communicate  with  a  neighbouring  joint,  as  the 
subdeltoid  bursa  with  the  shoulder,  and  the  sub- 
psoal  with  the  hip-joints.  In  these  latter  instances 
the  bursa;  are  placed  between  the  capsule  of  the 
joint  and  the  adjacent  tissues;  and  the  communica- 
tion with  the  joint,  which  is  not  congenital,  appears 
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to  be  eflFected  by  the  gradual  thinning  and  ultimate 
destruction  of  the  capsule  and  bursal  wall  by  friction 
or  nsure.  Puncture  or  incision  here  would  also  com- 
promise the  neighbouring  joint,  and  should  be  care- 
fully avoided.  I  have  seen  a  fatal  result  follow  the 
puncture  of  an  enlarged  bursa  in  each  of  the  above 
named  situations.  The  morbid  specimen  of  a 
shoulder-joint  thus  destroyed  is  preserved  in  the 
museum  of  St.  Mary's  Hospital.  The  bursa  of  the 
crureus  muscle  may  also  be  mentioned  as  occasionally 
communicating  with  the  knee,  and  that  of  the  sub- 
scapular muscle  with  the  shoulder-joint. 

I  have  met  with  cases  not  alluded  to  by  Mr. 
Cooper,  where  thickened  bursas  of  the  patella  have 
either  suppurated,  or  have  been  incised,  and  where 
the  openings  into  the  diseased  bursa;  have  remained 
fistulous.  In  these  cases,  the  skin  adhered  to  the 
thickened  and  collapsed  bursa;,  and  presented  ill- 
conditioned  ulcers  which  no  remedies,  general  or 
local,  have  disposed  to  heal.  The  proper  treat- 
ment, in  these  cases,  is  to  make  a  crucial  incision 
through  the  diseased  and  adherent  integument,  to 
dissect  back  the  flaps,  and  expose  the  thickened 
and  diseased  bursa,  and  to  completely  remove  it. 

The  bursal  sheaths  of  the  flexor  tendons  of  the 
fingers,  where  they  pass  under  the  annular  liga- 
ment of  the  wrist  joint,  are  occasionally  exten- 
sively distended  with  synovia,  giving  rise  to  a 
double  swelling,  one  in  the  palm  of  the  hand,  and 
one  m  front  of  the  wrist,  which,  on  manipdation, 
are  found  to  communicate  with  each  other.    It  is 
in  fact  but  one  swelling  constricted  by  the  annular 
ligament,  which,  by  pressiu-e,  can  be  made  to  pro- 
ject entirely  in  the  palm,  or  entirely  above  the 
wrist.    Sometimes  they  contain  the  so-called  melon 
seed  bodies.    These  swellings  produce  great  de- 
formity, but  are  not  generally  attended  with  pain- 
and  when  they  do  not  seriously  impede  the  move- 
ments of  the  hand  and  fingers,  should  not  be  inter- 
fered vvith  by  operative  procedure.    In  extreme 
cases    however,  where  the  hand  becomes  com- 
pletely crippled  by  the  disease,  it  has  been  recom- 
njended  that  they  should  be  opened  freely  above 
and  below  the  constriction  formed  by  the  annular 
ligament.    A  seton  also  has  been  passed  length- 
waya  through  the  swelling  under  the  ligament  and- 
this  latter  has  even  been  divided,  by  Dupuytren 
Velpeau,  and  others,  for  the  cure  of  this  aftection' 
Mr.  Syme  has  published  a  successful  case  treated 
by  the  division  of  the  annular  ligament.  (See 
Edinburgh  Monihli)  Journal  for  October  ',  1844  ) 
The  intention  of  these  operations  is  to  produce 
suppuration  of  the  enlarged  bursal  sheatlis  and 
their  subsequent  obliteration.    This  cannot  how 
ever,  be  done  without  causing  considerable  consti 
tutional  disturbance,  and  risking  the  limb,  or  even 
ife,  of  the  patient.     The  surgeon  should  not, 
therefore   lightly  undertake  to  operate  in  sue 
cases  and  without  fully  explaining  to  his  patien 
the  danger  and  risk  attending  the  <fperation.  For  a 
more  detailed  account  of  this  affection,  the  reader 
IS  referred  to  a  paper  published  by  Mr.  Conlson  in 
the  i  /o.Mty./o«n,„/  of  Medicine  for  October,  1851 
p.  oul.j    (beo  Ganglion.)  ' 


Consult  Monro's  Description  of  all  the  Bursa-  I\r„ 
cosffi,  &c.,  with  remarks  on  their  iiccident^nml  i^" 
eases,  &c.  fol.  l.;,lii,.  1788.    C.  M.  Do  m'  ' 

Bnrsnruin,  tendinuni  mucosarum.  Sir /J  C'  o3.' 
Pathological  nn.l  SurKical  Ol.s.  on  the  Jo  ntf  dm„ 
X  ed  3.  8V0.  Loud.  1831.  N.H„ton,  KlOm.  Ue  i'at  u  " 
Cli.r  t. ..  1844  Herbert  M<,,,o',  Outlines  of  Hu  a n 
Pathology,  p.  no.  8vo.  tond.  1835.  ^lU'uan 
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CESAREAN  OPERATION.  Called.'also 
Hysterotomia,  from  vffTepa,  tcterus,  and  to/x^i,  seciio. 
Pliny,  book  vii.  chap.  9  of  his  Natural.  History, 
gives  us  the  etymology  of  it  as  follows  :  "  Auspi- 
catiiis  (says  he)  enecla  parenle  gignuntur,  sicut 
Scipio  Africanus  prior  nalus,  primusque  Ccesar  a 
ccBSO  matris  utero  diclus  ;  qua  de  causa  cwsones 
appellati.  Simili  inodo  natus  est  Manlius  qui  Car- 
thaginem  cum  exercitu  intravit."  Whether  this 
explanation  be  correct  or  not,  it  is  now  difficult  to 
settle.  According  to  Bayle,  Aurelia,  Caasar's 
mother,  was  living  at  the  period  when  that  warrior 
invaded  Britain,  so  that,  if  he  were  taken  out  of  the 
womb  by  this  proceeding,  the  life  of  the  mother 
was  also  saved.  Although  the  etymology  and  first 
practice  of  the  Caesarean  operation  are  points 
involved  in  obscurity,  its  great  antiquity  is  ge- 
nerally admitted ;  and  this  notwithstanding  no 
description  of  it  is  to  be  found  in  the  works  of 
Hippocrates,  Celsus,  Paulus  .^giueta,  or  Albucasis. 
The  earliest  account  of  it  in  any  medical  work,  is 
that  in  the  Chirurgia  Guidonis  de  Cauliaco,  pub- 
lished about  the  middle  of  the  fourteenth  century. 
Here,  however,  the  practice  is  only  spoken  of  as 
proper  after  the  death  of  the  mother.  (See  Cap. 
de  Eixtraciione  Foetus.)  Vigo,  who  was  born  to- 
wards the  close  of  the  fifteenth  century,  takes  no 
notice  of  the  Csesarean  operation;  and  Pare,  who 
greatly  improved  the  practice  of  midwifery,  thinks 
this  measure  only  allowable  on  women  who  die 
undelivered.  {De  Hominis  Generalione,  cap.  31.) 
Rousset,  who  was  contemporary  with  Pare,  col- 
lected the  histories  of  several  cases,  in  which  the 
operation  was  successfully  performed  ;  and,  after 
their  publication,  the  subject  excited  more  general 
iaterest. 

[Sir  F.  Ould,  1742,  is  the  first  British  author, 
according  to  Dr.  Churchill,  who  notices  the  opera- 
tion, which,  he  says,  may  be  performed  "  either 
while  the  mother  is  living,  or  after  her  death, 
according  to  the  nature  of  the  circumstances." 

Smellie,  1751,  takes,  as  usual,  a  sound  common 
sense  view  of  this  matter  :  —  "  When  a  woman," 
he  observes,  "  cannot  be  delivered  by  any  of  the 
methods  hitherto  prescribed  and  recommended  in 
laborious  and  preternatural  labours,  on  account  of 
the  narrowness  or  distortion  of  the  pelvis,  into 
which  it  is  sometimes  impossible  to  introduce  the 
hand ;  or  from  large  excrescences  or  glandular 
swellings  that  fill  up  the  vagina,  and  cannot  be 
removed ;  or  from  large  cicatrices  in  that  part  and 
at  the  OS  uteri,  >vhich  cannot  be  separated ;  in  such 
emergencies,  if  the  woman  is  strong  and  of  a  good 
habit  of  body,  the  Csesarean  operation  is  certainly 
advisable,  and  ought  to  bo  performed ;  because  the 
mother  and  child  have  no  other  chance  to  be  saved, 
and  it  is  better  to  have  recourse  to  an  operation 
which  has  sometimes  succeeded,  than  leave  tliem 
both  to  inevitable  death."  (See  Churchill'' s  Theory 
and  Fraclice  of  Midwifery,  p.  378,  379,  ed.  3.)] 

By  the  Cesarean  Operation  is  commonly  un- 
derstood that  in  which  the  foetus  is  taken  out  of 
the  uterus,  by  an  incision  made  through  the  pa- 
rietes  of  the  abdomen  and  womb.  The  term, 
liowever,  in  its  most  comprehensive  sense,  is  ap- 
plied to  three  different  proceedings.  It  is  some- 
times employed  to  denote  the  incision  which  is 
occasionally  practised  on  the  cervix  uteri  in  order 
to  facilitate  delivery  ;  but  this  particular  method 
18  named  the  Vaginal  Ccesarcan  Operation,  for  the 
purpose  of  distinguishing  it  from  the  former,  which 
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is  frequently  called,  by  way  of  contrast,  the  Ab- 
domi7ial  CcBsarean  Operation.  With  these  cases, 
we  have  also  to  class  the  incision  which  is  made  in 
the  parietes  of  the  abdomen  for  the  extraction  of 
the  foetus,  when,  instead  of  being  situated  in  the 
uterus,  it  lies  in  the  cavity  of  the  peritoneum,  in 
consequence  of  the  rupture  of  the  womb,  or  in  the 
ovary,  or  Fallopian  tube,  in  consequence  of  an 
extra-uterine  conception. 

Vaginal  Caesarean  Operation. 

Disease,  malformation,  or  a  preternatural  po- 
sition of  the  cervix  uteri,  may  render  this  practice 
indispensable.  A  fibro-cartilaginous  hardness  of 
the  neck  of  the  uterus  is  the  most  frequent  cause. 
When  the  induration  is  such,  that  the  cervix  cannot 
be  dilated,  and  the  patient  is  exhausting  herself 
with  unavailing  efforts,  the  parts  should  be  divided 
in  several  directions.  This  has  been  successfully 
done  under  various  circumstances.  Cases  have 
been  met  with  in  which  the  cervix  uteri  presented 
no  opening  at  all,  and  yet  the  preceding  operation 
proved  quite  effectual.  Such  was  the  example 
which  Dr.  Simpson  inserted  in  the  third  vol.  of  the 
Edinb.  Essays.  A  woman,  forty  years  of  age, 
became  pregnant,  after  recovering  from  a  difficult 
labour,  in  which  the  child  had  remained  several 
days  in  the  passage.  She  had  been  in  labour  sixty 
hours  ;  but  the  neck  of  the  womb  had  no  ten- 
dency to  dilate.  Dr.  Simpson,  perceiving  that  its 
edges  were  adherent,  and  left  no  opening  betwixt 
them,  determined  to  practise  an  incision,  with  the 
aid  of  a  speculum  uteri.  The  bistoury  penetrated 
to  the  depth  of  half  an  inch  before  it  got  quite 
through  the  substance  which  it  had  to  divide,  and 
which  seemed  as  hard  as  cartilage.  As  the 
opening  did  not  dilate  in  the  efforts  whicli  the 
woman  made,  it  became  necessary  to  introduce  a 
narrow  bistoury  on  the  finger,  in  order  to  cut  this 
kind  of  ring  in  various  directions.  There  was  no 
haemorrhage ;  and  the  only  additional  suffering 
which  the  patient  encountered,  arose  from  the 
distension  of  the  vagina.  As  the  child  was  dead. 
Dr.  Simpson  perforated  the  head,  in  order  to  ren- 
der delivery  more  easy. 

Strong  convulsions  at  the  moment  of  parturition 
may  create  a  necessity  for  the  vaginal  Cajsarean 
operation.  These  sometimes  subside,  as  soon  as 
the  membranes  are  ruptured,  and  the  waters  dis- 
charged, so  as  to  lessen  the  distension  of  the  womb. 
However,  if  the  convulsions  were  to  continue,  and 
the  cervix  uteri  were  sufficientlj'  dilated,  the  cliild 
should  be  extracted  with  the  forceps,  or  by  the 
feet,  according  to  the  kind  of  presentation.  On 
this  subject,  Baudelocque  has  recorded  a  fact 
which  was  communicated  to  the  Academy  of  Sur- 
gery bj^  Dubocq,  professor  of  surgery  at  Toulouse. 
A  woman,  forty  years  of  age,  had  been  in  convul- 
sions two  days.  She  was  alarmingly  pale  ;  her 
pulse  feeble,  .and  almost  extinct;  and  her  extremi- 
ties cold,  and  covered  with  a  clammy  perspiration. 
The  edges  of  the  opening,  which  was  about  as  large 
as  a  crown  piece,  felt,  as  it  were,  callous  ;  and 
hardly  had  this  aperture  been  dilated,  when  delivery 
took  place  spontaneously.  The  child  was  dead. 
The  symptoms  were  appeased,  and  the  woman 
experienced  a  perfect  recovery.  Another  case,  in 
which  the  indurated  cervix  uteri  was  successfully 
divided,  is  recorded  by  Lambron,  a  surgeon  at 
Orleans.  (See  Diet,  dcs  Sciences  Med.  t.  xxiii. 
p.  297.) 


A  considerable  obliquity  of  the  neck  of  the 
womb,  combined  with  a  pelvis  of  small  dimensions, 
may  also  be  a  reason  for  the  performance  of  the 
vaginal  Csesarean  operation.  Not  that  such  obli- 
quity always  occasions  that  of  the  rest  of  the 
uterus  ;  nor  is  the  neck  of  this  viscus  invariably 
directed  towards  that  side  of  the  pelvis  which  is 
opposite  to  its  fundus,  although  this  is  sometimes 
the  case.  In  the  latter  circumstance,  as  the  con- 
tractions of  the  uterus  do  not  produce  a  dilatation 
of  Its  cervix,  which  rests  upon  the  bones  of  the 
pelvis,  the  adjacent  part  of  that  organ  is  dilated 
and  pushed  from  above  downwards,  so  as  to  pre- 
sent itself  in  the  form  of  a  round  smooth  tumor 
without  any  appearance  of  an  aperture.  Such  a 
case  may  have  fatal  consequences.  Baudelocque 
furnishes  us  with  an  instance.  A  woman,  in  her 
first  pregnancy,  not  being  able  to  have  the  attend- 
ance of  the  accoucheur  whom  she  wished,  put 
herself  under  the  care  of  a  midwife,  who  let  iier 
continue  in  labour  pains  during  tliree  days.  When 
the  accoucheur  came,  on  being  sent  for  again,  the 
child's  head  presented  itself  in  the  vagina,  covered 
with  the  womb.  The  portion  of  the  uterus  which 
included  the  foetus  was  in  a  state  of  inflammation. 
The  03  tincse  was  situated  backward  toward  the 
sacrum,  hardly  dilated  to  the  breadth  of  a  penny 
piece,  and  the  waters  had  been  discharged  a  long 
time.  The  patient  was  bled,  and  emollient  clys- 
ters and  fomentations  were  employed.  She  was 
laid  upon  her  back,  with  her  pelvis  considerably 
raised.  The  accoucheur  had  much  difficulty  in 
supporting  the  head  of  the  child,  and  keeping  it 
from  protruding  at  the  vulva,  enveloped,  as  it  was, 
in  the  uterus.  Notwithstanding  such  assistance 
the  patient  died. 

So  fatal  an  event,  says  Sabatier,  might  have  been 
prevented,  by  making  the  woman  lie  upon  the 
side,  opposite  the  deviation  of  the  uterus,  and  em- 
ploying pressure  from  above.  If  these  proceedings 
had  failed  in  bringing  the  os  tincEe  toward  the 
centre  of  the  pelvis,  this  opening  might  have  been 
brought  into  such  position,  by  means  of  the  finger 
in  the  interval  of  the  pains,  and  kept  so,  until  it 
■were  sufficiently  dilated  for  the  membranes  to  pro- 
trude. This  is  what  was  done  by  Baudelocque  in 
one  case  where  the  womb  inclined  forward  and  to 
the  right. 

When  the  obliquity  of  the  uterus  is  such,  that 
the  OS  tinea;  cannot  be  found,  and  the  mother  and 
Iffitus  are  both  in  danger  of  perishing,  it  is  the  duty 
of  the  practitioner  to  open  the  portion  of  the  womb 
that  projects  towards  the  vulva.  Lauveriat  met 
with  a  case  of  this  description.  A  woman,  preg- 
nant with  her  first  child,  suffered  such  extreme  pain 
in  her  labour,  that  Lauverjat  was  solicitous  to  as- 
certain the  real  state  of  thing..  He  was  surprised 
to  find  the  vulva  completely  occupied  by  a  bodv 
which  even  protruded  externally,  and  yielded  to 
the  pressure  of  the  fingers,  except  during  the  labour- 
pains.  In  examining  this  tumor,  he  could  only 
find  at  Its  circumference  a  cul-dc-sac,  half  an  inch 
deep,  without  any  aperture  through  which  the 
child  could  pass.  Other  practitioners,  who  wore 
consulted  about  this  extraordinary  case,  were  also 
anxious  to  learii  what  had  happened.  They  found 
m  the  tiimor  a  laceration,  which  only  afffcted  a 
part  of  the  thickness  of  its  parietes.  This  lacera 
tion  was  deemed  the  proper  place  for  making  an 
incision.  The  operation  having  been  done,  the 
nnger  was  passed  into  the  cavity  in  which  the 
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child  was  contained.  A  large  quantity  of  turbid 
fluid  was  discharged.  The  child  presented,  and 
passed  through  the  opening,  with  a  trivial  lacera- 
tion on  the  right  side.  Lauverjat,  having  passed 
his  hand  into  the  uterus,  was  unable  to  find  either 
the  OS  tincae,  or  the  cervix.  No  particular  indis- 
position ensued,  and  the  lochia  were  discharged 
through  the  wound,  which  gradually  closed.  In 
the  course  of  two  months,  the  os  tincse  and  neck  of 
the  uterus  were  in  their  natural  position  again. 
{Lauverjat,  Nouvelle  Mttliode  de  pratiquer  I'Ope- 
raiion  Cesarienne.    Paris,  J  788.) 

When  the  case  is  a  fibro-cartilaginous  indura- 
tion of  the  cervix  uteri,  or  a  laceration  of  the  pa- 
rietes of  this  viscus,  at  the  place  where  it  projects 
into  the  vagina,  the  vaginal  Caesarean  operation  is 
attended  with  no  difficulty.    It  is  performed  with 
a  probe-pointed  bistoury,  the  blade  of  which  is 
wrapped  round  with  lint,  to  within  an  inch  of  the 
point.    The  instrument  is  introduced,  under  the 
guidance  of  the  index  finger,  into  the  opening  pre- 
sented by  the  uterus,  and  the  aperture  is  enlarged, 
irom  within  outvvards,  in  various  directions.  But 
when  the  hardness  of  the  cervix  presents  no  open- 
ing at  all,  or  when  the  part  of  the  uterus  projecting 
m  the  vagina  is  entire,  the  incision  should  be  made 
trom  without  inwards,  with  the  same  kind  of  knife 
Too  much  caution  cannot  be  used  in  introducing 
the  instrument,  in  order  that  no  injury  may  be 
done  to  the  child.    No  general  direction  can  here 
be  offered,  except  that  of  proceeding  slowly,  and 
ot  keeping  the  index  finger  extended  along  the  back 
ot  the  knife,  so  that  it  may  be  immediately  kno\vn 
when  the  substance  of  the  womb  is  cut  throueh 
into  the  cavity  of  which  the  finger  ought  to  pass  as 
soon  as  the  kni  e.    If  it  should  be  necessary  to  ex- 

cutting  instru- 

w  th  th.  r     fi'  ^  Bimilar  manner, 

with  the  ame  finger.  The  cervix  uteri  having  been 
divided,  the  expulsion  of  the  child  is  either^o  be 
left  to  nature,  or  promoted  by  ordinary  means 
The  ^younds  require  no  dressings.  If  the  bleed 'm^ 
should  prove  troublesome,  we  a^re  recommended  t? 
apply  to  the  incision  a  dossil  of  lint  dipped  in  sni 
nt  of  wine.  (See  Sabaiier,  Med.  OpeZte'tT) 
Ihe  chief  object  would  here  be  to  prevent  adhe 
sions,  between  the  cervix  of  the  uterus  and  the 

tl^uFl'.  2980  ''''  *^""'"''' 


Abdominal  Cesarean  Operation. 
This  is  a  far  more  serious  operation  than  that 
which  has  just  now  been  treated  of,  and  is  the  m-'n 
ceeding,  to  which  the  term  Cresaroan  operation  k 
more  particularly  applied.    There  are  three  case, 
in  which  ,t  may  be  necessary:-].  When  the  fcetus 
18  ahvo,  and  the  mother  dead,  either  in  labour 
the  last  two  months  of  pregnancy     2   Wli  tU^ 
fVetus  is  dead,  but  cannot  be  deliv;red'in  the'us  S 
way  on  account  of  the  deformity  of  the  moth  r  o 
the  disproportionate  size  of  the  child     S  \\n' 
both  the  mother  and  child  are  livi  g  but  dew" 
cannot  take  place  from  the  same  caiSeS,  as  ^2 
second  example.  '  '"^ 

In  ninny  instances,  both  mother  and  child  l,nv„ 
ived  after  the  Cesarean  operation,  alu    he  ^ 
thcr  oven  borne  children  afterwards.    (See  llf 
sler  s  InM,  of  Sun/o,;,,  chap,  cxiii.    ,l/e„,  dl 
I' Acad,  de  Chmoyie,  t.  i.  p.  62  3  •  t  ii  „  ^  n  • 
4to.     Edi,,.  AM.  vol.'y  an^'srVfi' 

Edm.  Med,  and  Surgical  Journal,  vol.  iy.  Yj\ 


366 


CESAREAN  OPERATION. 


Med.  Cliir,  Trans,  vol.  ix.  and  xi.  &c.)  Dr.  Miiller, 
of  Lowenburg,  in  Silesia,  performed  the  Csesarean 
section,  and  saved  both  the  mother  and  the  child. 
(^Magazin  fur  die  gesammle  Heilhmde,  1828  ; 
b.  28,  p.  146.)  An  instance  of  similar  success  is 
reported  by  C.  H.  Graefe.  {Journal  fur  Chirur- 
gie,  ^c.  b.  9,  s.  i.)  Two  cases  occurred  in  which 
both  women  and  children  were  saved,  at  the  hos- 
pital of  Maestricht,  by  M.  Bosch.  {Bill.  Med. 
1823.)  And  in  a  valuable  periodical  work  one 
example  is  reported  from  Hufeland's  Joiurnal, 
where  the  mother  and  twins  were  all  saved  by  the 
operation.  (See  Quarterly  Journ.  of  Foreign  Me- 
dicine, S(c.  vol.  iv.  p.  625.) 

The  most  extraordinary  case  of  Ctesarean  oper- 
ation on  record,  is  one  performed  by  a  negro-girl 
on  herself,  who  recovered.  (See  Neio  York  Med. 
a?id  Physical  Journ.  March,  1823.)  Dr.  Mosely 
mentions  the  case  of  a  negro-woman  at  Jamaica, 
who  opened  her  side  with  a  butcher's  knife,  and 
extracted  a  child,  which  died  of  locked  jaw.  The 
woman  recovered.  (See  Ryan's  Manual  of  Mid- 
wifery, p.  280.) 

In  England,  the  operation  has  been  attended 
■with  remarkably  ill  success;  no  doubt  tlie  reason  of 
this  was  correctly  explained  by  Dr.  Hull  :  —  "  In 
France,"  he  says,  "  and  some  other  nations  upon  the 
European  continent,  the  Ceesarean  operation  has 
been,  and  continues  to  be,  performed,  where  British 
practitioners  do  not  think  it  indicated  ;  it  is  also 
had  recourse  to  early,  before  the  strength  of  the 
mother  has  been  exhausted  by  the  long  continuance 
and  freq[uent  repetition  of  tormenting,  though  un- 
availing, pains,  and  before  her  life  is  endangered 
by  the  accession  of  inflammation  of  the  abdominal 
cavity.  From  this  view  of  the  matter  we  may 
reasonably  expect  that  recoveries  will  be  more 
frequent  in  France  than  in  England  and  Scotland, 
where  the  reverse  practice  obtains,  And  it  is  from 
such  cases  as  these,  in  which  it  is  employed  in 
France,  that  the  value  of  the  operation  ought  to 
be  appreciated.  Who  would  be  sanguine  in  his 
expectation  of  a  recovery  under  such  circum- 
stances as  it  has  generally  been  resorted  to  in  this 
country,  namely,  where  the  female  has  laboured 
for  years  under  malacosieon  {moUiiies  ossium),  a  dis- 
ease hitherto  in  itself  incurable  ;  where  she  has 
been  brought  into  imminent  danger  by  previous  in- 
flammation of  the  intestines,  or  other  contents  of 
the  abdominal  cavity  ;  or  been  exhausted  by  a 
labour  of  a  week's  continuance,  or  even  longer?" 
Dr.  Hull  thus  refutes  the  opinion  of  Mr.  W.  Sim- 
mons that  our  ill  [success  was  owing  to  climate 
or  some  peculiarity  in  the  constitution  of  the  fe- 
males of  this  island.  (See  Jluirs  Defence  of  the 
Ccesarean  Operation,  p.  10.) 

The  general  readiness  of  Continental  practitioners 
to  have  recourse  to  the  Csesarean  section,  has  been 
sometimes  censured,  because  they  have  even  oper- 
ated in  cases,  in  wliich  the  patients  had  previously 
borne  children  in  the  natural  way.  According  to 
Dr.  Ryan,  however,  there  are  but  four  such  cases 
on  record  :  — "  One  by  Nagele,  in  his  Erfahriin- 
gen  mid  Ahhamll.  aus  dem  Gebiete  des  Krankheitcn 
des  Wciblielicn  GcschlecMs ;  another  by  Hender- 
son, in  the  Edin.  Med.  and  Surg.  Journ.  No.  G6  ; 
a  third  by  Meier,  in  SicboWs  Journ.  ;  and  a  fourth 
in  the  same  Journal  by  Bergen."  (See  Iiyan''s 
Manual  of  Midwifery,  p.  279.)  Certainly,  if  a 
woman  had  already  borne  children  in  the  natural 
way,  the  fact  should  bo  received  as  a  strong  argu- 


ment against  the  necessity  of  the  operation,  but 
perhaps  not  as  an  absolute  prohibition,  since  every- 
thing must  depend  on  the  actual  dimensions  of  the 
lower  aperture  of  the  pelvis  in  relation  to  the  size 
of  the  existing  foetus. 

[Dr.  Fleetwood  Churchill  has  collected  the  sta- 
tistics of  this  formidable  operation  with  extreme 
care,  and  has  tabulated  the  successful  and  unsuc- 
cessful cases  occurring  in  England  and  America  up 
to  the  date  of  the  third  edition  of  his  Theory  and 
Practice  of  Midwifery,  published  in  1855. 

The  result  of  these  tables  shows  that  out  of  C3 
cases  18  mothers  were  saved  and  45  lost,  or  nearly 
three  fourths.  Out  of  60  cases  where  the  result  to 
the  child  is  noted,  34  were  saved  and  26  lost,  or  I 
in  2i. 

Dr.  Churchill  also  collected  from  foreign  autho- 
rities 371  cases,  out  of  which  217  mothers  reco- 
vered and  154  died,  or  about  1  in  2^.  Out  of 
1 89  of  these,  where  the  result  to  the  child  is  given, 
139  were  saved  and  50  lost,  or  nearly  one  lourth. 
In  a  note  he  refers  to  eleven  additional  cases  out 
of  which  six  mothers  were  saved  and  five  lost — 
eight  children  saved  and  three  lost.  Figueira 
records  720  cases  of  Cffisarean  operation,  of  these 
the  recoveries  amounted  to  366,  the  deaths  to  424. 
Kayser  gives  the  result  of  339  cases  ;  129  were 
saved  and  210  lost.  Dr.  West  collected  409 
cases,  of  which  158  recovered  and  251.died.  The 
result  to  the  child  is  stated  in  347  of  Dr.  West's 
cases,  to  be  deaths  110,  recoveries  237.  Dr. 
Merriman  records  26  cases,  2  mothers  were 
saved,  24  lost;  11  children  recovered,  15  were  lost. 
The  mortality  in  each  of  these  collections  of  cases 
differs  considerably,  but  a  tolerable  close  approxi- 
mation to  the  proportion  of  deaths  to  recoveries 
both  as  regards  the  mother  and  child  will  be  ob- 
tained from  the  annexed  tabular  view  of  the 
whole. 


Results  to 

Results  to 

No. 

Mother. 

Child. 

Authorities. 

of 

Cases. 

Reco. 

Died. 

Saved. 

Lost. 

Dr.  Churchill 

63 

18 

45 

34 

Ditto  . 

371 

217 

154 

139 

so 

Ditto  . 

11 

6 

5 

8 

3 

Dr.  Figueira 

790 

366 

424 

Dr.  Kayser  . 

339 

129 

210 

252 

86 

Dr.  West  . 

409 

158 

251 

237 

110 

Dr.  Merriman 

26 

2 

24 

15 

11 

2009 

896 

1113 

685 
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ine  numoer  oi  opeiauuna  icjjuiiuii  jh  lucco 
tables  is  doubtless  greater  than  actually  occurred :  the 
same  cases  being  repeated  in  more  than  one  of  the 
collections.  If  each  author,  however,  has  impartially 
reported  the  cases  which  came  under  his  notice, 
the  result  will  not  be  much  vitiated  by  the  repe- 
tition. As  regards  tlie  mothers  they  give  a  mor- 
tality of  55-4  per  cent.  As  regards  tlie  children,  of 

29-45.  ,      .   ,  • 

Kayser  gives  the  mortality  to  mothers  m  hospi- 
tal practice  as  79  per  cent.  Dr.  West  estimates 
the  mortality  to  the  mothers  as  high  as  83  per  cent. 

It  is  a  remarkable  fact  that  some  >yomcn  have 
undergone  this  operation  several  tunes.  Dr. 
Churchill  has  given  the  following  table  of  twenty- 
eight  such  cases. 
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No. 


1 

2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 

26 
27 
28 


Date. 


Operator 
or 

Authority. 


1775-9 
1797  ■) 

1801  [ 
1805  3 

1796 

1810  J 

1802  \ 
1805  j 

1805-7-11 
1817-19 
1821-26 

1823 
1823-25 


C  1828  ) 
]  -30-32  f 
(  -39  ) 


1825-26 
1824-26 


Guillet 
Le  Noir  and  Lebrun  - 
M.  Jobert 
M.  Peyronnie 
M.  Sornmius  - 
A  surgeon  at  Paris 


Count  Nessan 
M.  Lambron  - 

Mangold  &  Burckhardt 

M.  Bacqua 

Rhode  and  Soramer  - 
Lorinzer 

M.  le  Maistre  d'Aix  - 

M.  Locher 

M.  Merrem  - 

M.  Bosch 

M.  Schenck  - 

M.  Dariste  - 

M.  Michaelis  - 

M.  Gardey  - 
Dr.  Schmidt  - 
Dr.  Engeltrum 


Patient 

or 
Place. 


his  own  wife 
his  own  wife 

at  Aucois  - 


L.  Mautz 
Gabery 


Groger 
Fauve 

Viandes 


Martinique 
Adawetz  - 

Amsterdam 


0.2 

o  =^ 


.■a  JJ 
J5g  « 


!   Result  to  Mothers. 


saved. 

recovered. 

ditto. 

ditto. 

ditto. 

ditto. 

ditto. 

ditto. 

ditto. 

ditto. 

recovered  twice,  died  after  third 

recovered, 
ditto. 

ditto, 
ditto. 

recovered  once,  died  second  time, 
recovered, 
ditto, 
ditto, 
ditto. 

ditto. 

ditto. 

recovered  once,  died  second  time 
ditto,  ditto. 


When  the  foDtus  is  contained  in  the  womb,  and 
cannot  bo  expelled,  by  reason  of  the  invincible 
obstacles  to  which  I  have  already  referred,  and 
embryotomy,  or  the  practice  of  sacrificing  the  foetus 
and  extracting  it  piecemeal  by  the  vagina,  be 
deemed  improper,  the  Cfesarean  operation  should 
be  practised  before  the  mother  and  fcetus  both 
perish  from  the  violence  of  the  pains,  htemorrhage, 
convulsions,  &c. 

For  this  purpose,  it  is  necessary  to  make  an  ex- 
tensive incision  in  the  integuments  of  the  abdomen 
and  in  the  uterus.  All  the  opponents  of  the  Ca:sa- 
rean  Operation  fear  the  hfemorrhage,  which,  they 
say,  must  follow.  Indeed,  if  the  uterus  were  not  to 
contract  sufficiently,  when  the  foetus  and  after- 
birth had  come  away,  the  bleeding  would  really 
be  perilous.  But  when  the  fcetus  is  extracted,  to- 
gether with  the  placenta  and  meinbranea,  the  uterus 
contracts,  just  as  it  does  after  a  natural  labour. 
Besides,  even  when  the  mother  is  alive,  the  opo- 
ation  is  not  commonly  done  till  the  uterus  evinces 
a  propensity  to  deliver  itself,  and  begins  to  contract. 
The  womb  being  delivered  of  its  contents,  the 
incision  becomes  closed,  the  vessels  obliterated, 
and  there  is  no  fear  of  ha;morrhage.  The  wound 
must  also  make  so  irritable  an  organ  more  disposed 
to  contract  ,-  but  whatever  arguments  may  be  ad- 
duced, it  is  cnougli  to  say  in  this  case:  Artem 
acperieiilia  fecit,  crcmplo  moiislrante  viam.  Roiisset, 
in  1851,  published  a  work,  in  French,  entitled. 
Jlysteiotomic,  on  VAvcouchcmcnl  Cesaricn.  Tin's 
book,  in  1601,  was  translated  into  Latin,  and  en- 


Even  T  "PP^^di^l^y  the  celebrated  Bauhin. 
E^en  then,  the  practice  of  the  Cajsarean  operation 
on  the  hying  mother  had  its  defenders.  Bauhin 
relates  that,  in  the  year  1500,  a  sow-gelder  per- 
formed the  Cesarean  operation  on  his  wife,  iani 
fehcUer,  ut  ca  posted,  gemellos  et  qualuor  ad  hue  in- 
jantes  emxa  fuerit.  \ 

The  possibility  of  operating  successfully  on  the 
hving  mother  was  proved  with  great  perspicuity 
and  accuracy  by  Simon.  (See  Mhnoues  de  I'Acad 
de  Chirwyie,  t.  i.  4to.)  But,  if  the  life  of  the 
mother  should  not  invariably  be  preserved  the 
Cffisarean  operation  ought  not  to  be  rejected  on 
this  account;  it  ought  always  to  be  done  when 
relief  cannot  be  obtained  by  other  means  •  just  ia 
amputation  and  lithotomy  are  practised,'  thoueh 
they  are  not  constantly  followed  by  success 
Would  any  tiling  be  more  cruel  than  to  abandon 
a  mother  and  lier  child,  and  leave  them  to  p  fsh 
i  t  uo  t7/'  ''"J"^  °f  ««ving.them  botlf  J? 
is  true  hat  when  a  pregnant  woman  dies  of  anv 
inward  disorder,  and  not  from  the  pains  and  efforts 
of  labour,  he  fnetus  is  sometimes  'still  alive  in  the 
uterus;  but,  in  cases  of  death  after  difficult  labou  s 
and  the  great  efforts  mde  by  the  uterus  to  om 
come  the  obstacles  to  parturition,  the  fc^U.  is  ^  ] 
n  rally  dead,  and  tlio  operatior:  therefore  is  4s 
W«ly  to  bo  availing.  (See  Bertrandi,  Traitu  del 
Operations  de  Chirurgie,  chap,  v.) 

It  is  the  opinion  of  the  best  writers  upon  this 
subject  that  whenever  a  woman  dies  far  advan  ed 
m  pregnancy,  the  performance  of  the  CoDsarean 
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operation  is  highly  proper.    The  propriety  of  this 
practice,  in  such  circumstances,  was  known  to  the 
ancient  Romans  ;  for,  by  a  decree  of  Numa  Pom- 
pilius,  no  woman  who  died  pregnant  was  suffered 
to  be  buried  ere  her  body  had  been  opened,  with 
the  view  of  preserving  the  infant  for  the  use  of  the 
State.  {Sprengel,  Geschichte  der  Ghir.  th.  i.  p.  371.) 
Experience  has  proved  that  when  the  foetus  has 
not  attained  the  period  at  which  parturition  com- 
monly happens,  it  will  sometimes  survive  the 
operation  a  considerable  time,  and  that  when  it  is 
full  grown  its  life  may  be  most  happily  preserved. 
Although  instances  are  cited  in  which  the  foetus 
in  utero  has  been  found  alive  upwards  of  four-and- 
twenty  hours  after  the  death  of  the  mother,  little 
stress  should  be  laid  on  such  prodigies.  The 
operation  ought  to  be  done  without  any  delay. 
Even  then,  we  are  not  certain  of  saving  the  infant's 
life.    In  the  greater  number  of  instances,  the  foetus 
perishes  at  the  same  time  with  the  mother,  and 
from  the  same  causes.    The  cases,  which  are  re- 
corded of  the  foetus  being  extracted  alive,  after 
the  death  of  the  mother,  are  numerous :  I  shall 
here  only  refer  to  three,  two  of  which  rest  on  the 
unimpeachable  authority  of  Flajani,  who  was  him- 
self the  operator.    {Osservazioni,  8;c.  di  Chirurgia, 
t.  iii.  p.  144 — 146.)    In  one  of  these  instances, 
the  operation  was  done  on  a  woman,  killed  by 
violence,  in  the  ninth  month  of  pregnancy  ;  the 
child  lived  six  hours  :  in  the  other,  a  foetus  was 
extracted  from  a  woman  who  had  died  of  typhus 
fever,  in  the  seventh  month,  and  though  the  opera- 
tion was  not  done  till  she  had  been  dead  about  an 
hour,  the  child  was  taken  out  alive,  and  continued 
to  live  full  ten  minutes.    A  living  child  was  also 
taken  out  of  its  mother  by  Vesling,  after  lier  death 
from  typhus.  (  Wehch.  Ohs.  Med.  Episagm.  No.  74, 
p.  47;  Sprengel,  Geschichte  der  Chir.  th.  i.  p.  374.) 
On  the  15th  of  April,  1820,  Mr.  Green,  of  St. 
Thomas's  Hospital,  extracted  by  the  Csesarean 
operation,  from  a  woman  suddenly  killed  in  the 
ninth  month  of  pregnancy  by  the  passage  of  a  stage 
coach  over  her,  a  fcetus  that  lived  thirty-four  hours 
after  its  removal  from  the  uterus.  (See  Med.  Chit: 
Trans,  vol.  xii.  p.  46.)    With  respect  to  the  state- 
ments of  Cangiamila,  a  Sicilian  practitioner,  I  join 
Sprengel  in  considering  them  as  incredible  exag- 
gerations :  five  instances  are  given  in  which  the 
foetus  was  taken  out  of  the  mother  from  fifteen  to 
twenty-four  hours  after  her  death,  and  yet  it  con 
tinued  to  live.    Cangiamila  says  that,  at  Syracuse, 
in  the  course  of  eighteen  years,  the  operation  had 
been  practised  twenty  times  under  the  same  cu- 
cumstances;  that  at  Girgenti,  thirteen  children 
were  saved  out  of  twenty-two  women,  who  had 
died  pregnant  ;  and  that,  in  twenty-four  years,  at 
Montereali,  twenty-one  children  were  preserved  in 
the  same  manner.     {Emhrijologia  Sacra.  Venct. 
1763,  fol.)     As  Sprengel  remarks,  one  might 
almost  suppose,  from  this  account,  that  in  Sicily 
pregnancy  was  generally  fatal. 

If  the  mother  should  happen  to  die  in  labour,  and 
the  neck  of  the  uterus  were  sufficiently  dilated,  or 
disposed  to  be  so,  an  attempt  should  be  made  to  ac- 
complish delivery  in  the  ordinary  way;  for  examples 
have  occurred,  in  wliich  women  supposed  to  be  dead 
in  this  circumstance,  were  in  reality  alive.  Hence, 
we  find  that  the  Senate  of  Venice,  in  160B,  en- 
acted a  law,  by  which  practitioners  were  liable  to 
punishment  in  case  they  neglected  to  operate  witli 
as  much  caution  on  a  pregnant  woman  supposed 
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to  be  dead  as  on  the  living  subject ;  and  rules  to 
be  observed  were  again  issued  by  the  same  govern- 
ment in  1720.  {Sev.  Melli,  La  Commare  levairice, 
p.  108.  4to.  Venez.  1721;  Persone,  Diss,  sopra 
fOperaz.  Cesar,  p.  15.  8vo.  Venez.  1778.)  A 
law  to  the  same  effect  was  likewise  made  in  1749, 
by  the  king  of  Sicily,  who  decreed  the  punishment 
of  death  to  those  medical  men  who  omitted  to  per- 
form the  Csesarean  operation  on  such  women  as 
died  in  the  advanced  stages  of  pregnancy.  The 
following  case,  confirming  the  propriety  of  such 
caution,  was  recorded  by  Rigaudeaux,  surgeon  to 
the  Military  Hospital  at  Douay.  This  practitioner 
having  been  sent  for  to  a  woman,  to  whose  resi- 
dence he  was  unable  to  proceed  till  two  hours  after 
her  apparent  death,  he  had  the  sheet,  with  which 
she  was  covered,  removed,  and  perceiving  that  the 
body  retained  its  suppleness  and  warmth,  he  tried 
whether  the  fcEtus  could  not  be  extracted  in  the 
ordinary  way,  which  was  easily  effected  as  soon  as 
the  feet  were  got  hold  of.    The  first  endeavours  to 
save  the  child  were  very  unpromising  ;  but,  after 
a  few  hours,  they  had  the  desired  effect.    As  the 
woman  continued  in  the  same  state  five  hours 
afterwards,  Rigaudeaux   recommended  that  she 
might  not  be  buried  before  her  limbs  were  quite 
cold  and  stiff.    He  afterwards  had  the  satisfaction 
to  learn  that  she  was  also  restored  to  life.  This 
remarkable  case  happened  on  the  8th  of  June, 
1745,  and  both  the  mother  and  child  were  living 
at  the  period  when  Rigaudeaux  published.  (See 
Journ.  de  Savans,  Aii.  1749.) 

Almost  all  the  insurmountable  obstacles  to  de- 
livery originate  from  the  bad  conformation  of  the 
pelvis,  depending  upon  rachitis  ;  though  they  are 
not  an  invariable  consequence  of  it,  since  there  are 
women,  extremely  deformed,  in  whom  no  imperfec- 
tion of  the  pelvis  exists,  while  it  prevails  in  others 
whose  shape  is  but  trivially  disfigured.    An  exa- 
mination of  the  dimensions  of  the  pelvis  is  the 
right  mode  of  ascertaining  whether  there  is  really 
such  an  impediment  to  parturition.    [It  becomes 
important  therefore  to  determine  what  degree  of 
distortion  and  consequent  narrowing  of  the  di- 
mensions of  the  pelvis  would  warrant  the  per- 
formance of  this  operation.     Authorities  differ 
considerably  on  this  point.    M.  Velpeau  gives 
the  diameters  of  the  pelvis  in  62  cases.    In  30 
of  these  the  antero  posterior  diameter  was  from 
two  to  two  inches  and  three  quarters,  in  the  re- 
maining 32  from  one  inch  to  two  inches.  Dr. 
Simpson  remarks  that  in  the  30  cases  in  which  the 
diameter  was  from  two  inches  to  two  inches  and 
three  quarters  the  operation  would  not  have  been 
performed  in  this  country.    Amongst  the  latest 
authorities  in  Germany  and  France  (see  Maimal 
of  Obstetrics  by  Dr.  Tyler  Smith,  p.  608)  we  find 
Bash  and  Moser  stating  that  the  Ciesarean  section 
is  the  only  practical  mode  of  delivery  when  the 
diameter  of  the  pelvis  is  two  inches  and  a  quarter 
or  less,  and  the  Cresarean  section  is  indicated  when 
the  child  is  alive  if  the  diameter  is  from  two  and  a 
quarter  to  three  inches.    Jacqucmier  is  of  opniion 
that  when  the  child  is  dead  and  the  pelvis  is  below 
two  inches  in  diameter  hysterotomy  is  the  only 
justifiable  operation,  or  when,  in  the  case  of  a  live 
ciiild,  it  varies  from  two  inches  to  two  inches  and  a 
half     Dr.  Meigs  states  that   he  considers  the 
Cesarean  section  inevitable  in  dinme'ers  of  an  inch 
to  an  inch  and  a  half,  but  that  he  should  not  hesi- 
tate when  a  patient  was  in  imminent 
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operate  wlieii  the  pelvis  was  from  two  to  two 


'   inches  and  a  half  in  diameter.    He  relates  a  case 
where  the  diameter  was  not  beyond  two  inches,  in 
which  he  delivered  by  embryotomy  on  two  occa- 
sions, but  in  which  the  Cajsarean  section  was 
alterwards  performed  twice  successfully,  and  once 
under  his  own  sanction.    Dr.  Churchill  observes, 
we  may  safely  conclude  that  when  from  any  cause, 
the  antero  posterior  diameter  of  the  upper  outlet  or 
the  transverse  diameter  of  the  lower  is  not  more 
than  one  inch  and  a  half  there  is  no  possibility  of 
delivery  "per  vias  naturales,"  but  that  we  must 
have  recourse  to  the   Caesarean  section.  Dr. 
Ramsboiham  considers  the  Caesarean  section  the 
only  alternative  in  labour  at  the  full  term,  when 
the  antero  posterior  diameter  is  one  inch  and  three 
eighths,  and  three  inches  and  a  half  at  the  brim 
laterally,  or  with  an  antero  posterior  diameter  of 
an  inch  and  a  half  by  three  inches.    According  to 
Dr.  Tyler  Smith  the  limits  of  the  performance  of 
the  Caesarean  section  only  ranges  between  a  two 
inch  diameter  of  pelvis  from  deformity,  and  its  en- 
tire occlusion  from  exostosis,  or  if  cases  can  ever 
occur  in  which  the  operation  is  necessary  above 
two  inches,  they  are  cases  in  which  death  is 
threatened  or  certain  before  the  lengthened  opera- 
tion of  embryotomy  could  be  completed.  ] 

But  how  are  we  to  form  a  judgment  respecting 
the  dimensions  of  the  pelvis.'  And  how  can  we 
know,  whether  that  diameter,  which  extends  from 
the  prominence  of  the  sacrum  to  the  os  pubis,  is 
long  enough  to  allow  the  passage  of  the  child  ? 

In  order  to  acquire  more  correct  opinions,  double 
compasses  have  been  employed.  The  branches  of 
the  first  being  applied  to  the  top  of  the  sacrum, 
and  middle  of  the  mens  veneris,  three  inches 
are  to  be  deducted  from  the  dimensions  indi- 
cated by  the  instrument ;  viz.  two  inches  and  a 
half  for  the  thickness  of  the  upper  part  of  the 
sacrum  (which  is  said  to  be  constant  in  subjects  of 
every  size),  and  half  an  inch  for  that  of  the  os 
pubis.  In  women  who  are  exceedingly  fat,  some 
lines  must  also  be  deducted  on  this  account. 
Hence,  when  the  total  thickness  of  the  pelvis,  mea- 
sured in  this  direction,  is  five  inches,  there  will  re- 
main two  for  the  distance  from  the  upper  part  of 
the  sacrum  to  the  os  pubis,  or  for  the  extent  of  the 
lesser  diameter  of  the  upper  aperture  of  the  pelvis. 

For  taking  the  measurement  internally,  a  kind 
of  sector  was  invented  by  Coutouly.  It  bears  a 
Mnsiderablc  resemblance  to  the  instruments  em- 
ployed by  shoemakers  for  measuring  the  feet.  It  is 
passed  into  the  vagina,  with  its  two  branches  ap- 
proxnnated,  until  one  arrives  opposite  the  anterior 
ind  upper  part  of  the  sacrum,  when  the  other  is  to 
oe  drawn  outward,  so  as  to  be  applied  to  the  pubes. 
Ihe  distance  between  the  branches  is  judged  of  bv 
;he  graduations  on  the  instrument.  This  was  named 
ly  Its  inventor  a  pelvimeter.  According  to  Sabatier 
t  IS  not  always  easy  to  place  it  with  accuracy  its 
imployment  is  attended  with  some  pain  ;  and  tiiere 
ire  particular  cases  in  which  it  cannot  be  used. 

Instead  of  this  contrivance,  Baudelocque  re- 
onimended  a  means  which  is  safe  and  simple 
he  index  finger  of  one  hand  is  introduced  into  the 
agina  to  the  upper  part  of  the  projection  of  the 
icrura.  The  finger,  having  the  radial  edge  turned 
irwards,  is  then  to  be  inclined  anterioily  till  it 
inches  the  arch  of  the  pubes.  The  point  of  con- 
ict  being  then  marked  with  the  opposite  hand,  the 
■ngth  from  the  point  in  question  to  the  end  of  the 
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finger  is  to  be  measured.  This  length,  which  indi- 
cates the  distance  between  the  sacrum  and  the  bot- 
tom of  the  symphysis  pubis,  usually  exceeds  that 
of  the  lesser  diameter  of  tlie  pelvis  by  about  six 
lines.  Baudelocque  acknowledges  that  this  mea- 
surement IS  not  exactly  accurate  ;  but  he  believes  it 
to  be  sufficiently  so,  because,  unless  the  narrowness 
of  the  pelvis  be  extreme,  two  or  three  lines  hardly 
make  any  difference  in  the  facility  of  parturition. 

The  following  is  the  description  of  the  pelvis  of 
the  woman,  twice  operated  upon  by  Dr.  Loclier : 
the  ossa  pubis,  which  should  be  on  the  same  level 
with  the  promontory  of  the  sacrum,  were  found 
perpendicularly  under  it  ;  so  that  the  child  neces- 
sarily extended  tlie  abdominal  integuments,  by  its 
own  weight,  into  a  pendulous  bag  overhanging  the 
f"i,  reason,  nothing  could  be 

lelt  of  the  child  by  examination  per  vaginarn.  The 
sacrum,. instead  of  closing  the  pelvis  behind,  bv  a 
semicircular  curve,  which  forms  a  kind  of  con- 
ductor for  the  child  in  parturition,  stretched  nearly 
horizontally  backwards.  A  representation  of  this 
pelvis,  with  a  few  other  particulars,  may  be  seen 
in  the  Med.  CIdr.  Trans,  vol.  xi.  p.  199. 

The  pelvis  may  be  everywhere  we'll  formed, 
and  yet  present  an  insurmountable  obstacle  to 
delivery.  This  may  happen  when  an  exostosis 
exists  on  one  of  the  bones  which  compose  this  part 
of  the  skeleton.  Pineau  met  with  a  case  of  this 
description  in  a  woman  who  died  undelivered. 
Ihe  tumor  originated  from  one  of  the  ossa  pubis 
A  steatoraatous  swelling,  situated  with  the  head  of 
tile  child  in  the  upper  aperture  of  the  pelvis,  mi^ht 
produce  the  same  effect,  unless  it  were  detected 
and  could  be  pushed  out  of  the  way,  so  as  to  make 
oom  fortheicBtus  to  pass.  Baudelocque  men- 
tions a  swelling  of  this  kind.  It  was  six  or  seven 
"iches  long,  and  an  inch  and  a  half  in  width.  The 

egg,  had  a  bony  feel,  and  contained  nine  well- 

tous.    It  had  descended  into  the  lesser  pelvis  be- 
low the  projection  of  the  sacrum,  and  a^l  uTe  f 
one  side     It  might  have  been  taken  for  a  exos 
osis  of  this  last  bone.    The  labour-pains  conti^ed 
sixty  hours,  and  the  propriety  of  performing  ?he 
Cesarean    operation   was   under  consideration 
Baudelocque  was  averse  to  this  proceeding 
recommended  turning  the  child,  and  extracting  it 
by  the  feet,  because  he  thought  that  the  pelvis 
was  sufficiently  capacious  to  admit  of  deliverv 
Ihe  event  proved  that  it  was  three  inches  nine 
uies  from  before  backward,  and  four  inches  nine 
lines  transversely.    The  foetus  was  soon  extrac  "d 
with  the  assistance  of  forceps.    Tlie  child  was  st  I 
born.    The  mother,  exhausted  with  numerous  n 
availing  elforts,  only  survived  between  fift  Cd 
sixty  hours.  "J 

been  performed  und^'suSld'rSe:':;:?^;: 
one  of  the  case.,  the  woman  survived  so  lo,";  t'h 
hopes  were  entertained  of  her  recovery.     f/d  ed 
ns  Sabatier  observes,  why  should  not  the  onor-i 
tioii  succeed  in  such  a  case,  wliere  the  ui.rF 
only  covered  by  the  integuni^nts  "n   t\ e  o  ^ 
occasion  to  cut  into  the  abdomen,  j„st  as  well  as  in 
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other  instances,  in  which  it  is  indispensable  to 
divide  the  muscles  and  open  the  cavity  of  the 
belly?  In  the  other  case  on  record,  delivery  was 
effected  in  the  ordinary  way,  either  by  raising  the 
abdomen,  and  keeping  it  in  this  position  with 
towels  skilfully  placed,  or  by  making  pressure  on 
the  uterus,  which  had  the  beneficial  effect  of 
making  this  organ  resume  its  proper  situation. 

Having  shown  the  absolute  necessity  for  the 
Ceesarean  operation,  under  certain  circumstances, 
it  remains  to  consider  the  proper  time  for  perform- 
ing it,  the  requisite  preparatory  means,  and  the 
method  of  operating. 

With  regard  to  the  time  of  operating,  practi- 
tioners do  not  agree  upon  this  point  ;  some  ad- 
vising the  operation  to  be  done  before  the  mem- 
branes have  burst,  and  the  waters  have  been  dis- 
charged ;  others,  not  till  afterwards.  The  argu- 
ments in  favour  of  the  first  plan,  are,  the  facility 
with  which  the  uterus  may  be  opened  without  any 
risk  of  injuring  the  fcBtus,  and  the  hope  that  the 
organ  will  contract  with  sufficient  force  to  prevent 
hsemorrhage.  The  advocates  for  the  second  mode, 
assert  that,  in  operating  after  the  discharge  of  the 
■waters,  there  is  less  danger  of  the  uterus  falling 
into  a  state  of  relaxation,  in  consequence  of  becoming 
suddenly  empty  after  being  fully  distended,  that 
the  risk  of  the  liquor  amnii  escaping  into  the 
peritoneal  cavity  is  avoided,  and  that  this  method 
does  not  demand  so  extensive  an  incision.  Hence 
they  recommend,  as  a  preliminarj'  step,  the  mem- 
branes to  be  opened.  Whatever  conduct  be 
adopted,  it  is  essential  that  the  labour  should  be 
urgent  and  unequivocal,  that  the  cervix  uteri 
should  be  effaced,  and  that  the  os  tincee  should  be 
sufficiently  dilated  to  allow  the  lochia  to  be  dis- 
charged ;  but,  at  the  same  time,  says  Sabatier,  if 
the  operation  is  not  to  be  done  till  after  the  escape 
of  the  waters,  there  ought  not  to  be  too  much  delay, 
lest  the  patient's  strength  should  be  exhausted,  and 
the  violent  efforts  of  labour  should  bring  on  an  in- 
flammatory state  of  the  parietes  of  the  uterus. 
[Kayser's  tables  show  that  the  mortality  to  the 
mother  is  increased  by  any  delay  beyond  seventy- 
two  hours  from  the  commencement  of  labour,  and 
that  the  greatest  amount  of  success  has  attended 
those  cases  which  were  operated  on  before  or 
within  six  hours  of  the  rupture  of  the  membranes. 
Delay  has  proved  still  more  destructive  to  the 
child,  the  mort.ality  increasing  in  proportion  to 
the  duration  of  the  labour  after  the  first  twenty- 
four  hours.  Indeed  it  may  be  stated  that  the 
operation  is  so  much  the  more  unfavourable  both 
to  mother  and  child,  as  a  greater  time  has  elapsed 
after  the  rupture  of  the  membranes.] 

The  propriety  of  emptying  the  rectum  and 
bladder  is  so  evident,  that  it  is  unnecessary  to  in- 
sist upon  it.  This  precaution  is  more  particularly 
requisite  in  regard  to  the  latter  of  these  viscera, 
which  has  been  known  to  rise  so  much  over  the 
uterus  as  to  conceal  the  greater  part  of  it.  Bau- 
delocquo  had  occasion  to  remark  this  circumstance 
in  a  woman  upon  whom  he  was  operating.  The 
bladder  ascended  above  the  navel,  and  presented 
itself  through  the  whole  extent  of  the  opening 
made  in  the  parietes  of  the  abdomen. 

The  instruments,  dressings,  &c.  which  may  be 
wanted,  arc  two  bistouries,  one  with  a  convex 
edge,  the  other  with  a  probe-point;  sponges,  ba- 
sins of  cold  water;  long  strips  of  adhesive  plaster; 
needles  and  ligatures;  lint;  long  and  square  com- 
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presses;  a  bandage  to  be  applied  round  the  body, 
with  a  scapulary,  &c. 

For  the  purpose  of  undergoing  the  operation, 
the  patient  should  be  placed  at  the  edge  of  her  bed, 
well  supported;  her  chest  and  head  should  be  mo- 
derately raised;  her  knees  should  be  somewhat 
bent,  and  held  by  assistants,  one  of  whom  ought  to 
be  expressly  appointed  to  fix  the  uterus  by  making 
pressure  laterally,  and  from  above  downward,  so 
as  to  circumscribe,  in  some  degree,  the  swelling  of 
the  uterus,  and  prevent  the  protrusion  of  the 
bovirels.  These  things  being  attended  to,  the  in- 
teguments are  to  be  divided  with  the  convex-edged 
bistoury  to  the  extent  of  at  least  six  inches.  The 
place  and  direction  of  this  incision  differ  with  dif- 
ferent operators. 

In  the  most  ancient  method,  it  was  customary  to 
make  the  incision  between  the  outer  edge  of  the 
rectus  muscle,  and  a  line  drawn  from  the  anterior 
superior  spinous  process  of  the  ilium  to  the  junc- 
tion of  the  bone  of  the  first  rib  with  its  cartilage. 
This  cut  was  begun  a  little  below  the  umbilicus, 
and  was  continued  downward  to  an  inch  above 
the  pubes.  After  the  integuments  had  been  di- 
vided, the  muscles,  aponeuroses,  and  peritoneum 
were  cut,  and  the  uterus  cautiously  opened.  The 
left  index  finger  was  then  introduced  into  this  vis- 
cus,  the  wound  of  which  was  dilated  by  means  of 
a  probe-pointed  bistoury. 

This  manner  of  operating  is  subject  to  great  in- 
conveniences both  on  account  of  the  direction  of 
the  muscular  fibres  and  from  the  close  proximity 
of  blood-vessels.  The  fibres  of  the  uterus  also 
are  cut  transversely,  so  that  the  edges  of  the  in- 
cision gape,  instead  of  being  in  contact.  This 
last  circumstance  may  the  more  readil}'  permit  the 
lochia  to  escape  into  the  abdomen,  inasmuch  as 
the  uterus  is  cut  nearly  through  its  whole  length, 
and  there  is  no  cavity,  in  which  they  can  accu- 
mulate, in  order  to  be  discharged  through  the 
cervix  of  that  organ. 

The  linea  alba  has  been  frequently  considered 
the  most  eligible  place  for  making  the  incision. 
It  was  the  method  adopted  by  Soleyres  and  De- 
leurye,  and  it  had  the  recommendation  of  Baude- 
locque,  because  there  are  fewer  parts  to  be  cut, 
and  when  the  uterus  is  exposed,  an  incision,  paral- 
lel to  its  principal  fibres,  may  be  made  in  its  middle 
part.  The  method  was  known  to  Maurice.tu,  as 
we  may  be  convinced  of  by  the  following  passage, 
extracted  from  the  chapter  in  which  he  treats  of 
the  Ctesarean  operation :  "  La  jjUipart  veuleni 
qu^on  incise  ati  cote  gaucJie  dit  ventre  ;  mats  I'ou- 
vcrltire  sera  mieiuv  an  milieu  entrc  les  muscles 
droits,  car  il  n'y  a  en  ce  lieu  que  les  tcffumens  ci 
les  muscles  h  couper."  Lauverjat,  who  has  made 
this  remark,  and  cited  the  Latin  edition  of  Mauri- 
ceau,  page  247,  also  observes  that  the  incision  in 
the  linea  alba  was  practised  by  a  contemporary 
of  La  Motte,  a  circumstance  which  Sabatier  was 
not  able  to  ascertain.  (Mdd.  Oper.  t.  i.)  The 
following  is  the  proper  manner  of  operating  in  the 
linea  alba.  The  bladder  is  to  be  previously  emptied. 
The  operator  should  first  divide  the  integuments 
perpendicularly,  so  as  to  expose  the  linea  alba, 
making  the  wound  six  or  seven  inches  long.  An 
opening  should  then  be  carefully  made  through  the 
aponeurosis,  fascia  transversalis,  and  peritoneimi, 
into  the  abdomen,  cither  at  the  upper  or  lower 
part  of  the  linea  alba  in  view.  A  curved  bistoury 
is  then  to  be  introduced  into  the  opening,  and  the 
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peiitoneuni,  fascia  transversalis,  and  linea  alba 
cut  from  within  outward,  as  far  as  the  extent  of  the 
wound  in  the  integuments.  The  latter  cut  should 
be  cautiously  made  with  the  crooked  bistoury, 
guided  by  the  forefinger  of  the  left  hand,  lest  any 
of  the  intestines  be  accidentally  injured.  The 
uterus  must  next  be  carefully  opened,  and  iin  in- 
cision made  in  it,  of  tiie  same  length  as  the  preced- 
ing wound.  The  foetus  is  to  be  taken  out  through 
the  wound,  and  then  the  placenta  and  membranes. 
In  this  way,  M.  Artiste  lately  operated,  so  as  to 
save  both  mother  and  child.  (See  Edin.  Med.  and 
Sury.  Journ.  vol.  iv.  178.) 

In  this  country  ( where,  indeed,  the  Cesarean 
operation  has  proved  most  unsuccessful)  the  linea 
alba  is  preferred,  I  believe,  by  the  majority  of 
practitioners.  That  the  method  is  not  always 
attended  with  the  formidable  objections  urged 
against  it  by  Sabatier,  is  quite  certain ;  the  case 
published  by  Dr.  Chisholm  is  a,  decisive  proof  of 
this  assertion.  (See  Edin.  Med.  and  Sura.  Journ. 
vol.  iv.  p.  178,  179.) 

A  third  method  of  performing  the  abdominal 
Coesarean  operation,  consists  in  making  a  trans- 
verse incision,  five  inches  in  length,  through  the 
parietes  of  the  abdomen,  between  the  rectus  muscle 
and  the  spine,  and  in  a  situation  more  or  less  high, 
according  to  the  more  or  less  elevated  position  of  the 
uterus.  This  plan  was  recommended  by  Lauverjat. 
(See  Nouvelle  Metliode  de  praiiquer  rOpiration 
Cesarieiine.  Paris,  8vo.  1788.)  Lauverjat  acknow- 
ledges, that  the  method  had  been  successfully  prac- 
tised by  different  persons  before  himself,  and  espe- 
cially in  one  instance,  which  was  particularly  re- 
markable, as,  ill  consequence  of  the  first  incision 
having  been  made  too  high  up,  it  became  necessary 
to  make  a  second  one,  which  extended  obliquely 
from  the  other. 

The  side  on  which  the  operation  is  to  be  done, 
is  in  itself  a  matter  of  indifference.  But,  if  the 
liver  or  spleen  were  to  project,  one  ought  to  avoid 
it.  Also,  if  the  uterus  were  to  incline  more  towards 
one  side  than  the  other,  it  would  be  proper  to 
operate  on  the  side  where  this  viscus  could  be 
most  conveniently  exposed.  The  patient  being  put 
in  a  proper  position,  and  her  abdomen  kept  steady 
by  an  attendant,  who  must  apply  tlie  palms  of  his 
hands  to  the  sides  of  the  uterus,  the  integuments, 
muscles,  and  peritoneum  are  to  be  divided  with 
the  usual  precautions.  The  uterus  is  tiien  to  be 
opened,  and  the  wound  in  it  enlarged  in  the  requi- 
site degree,  by  means  of  a  probe-pointed  bistoury. 
Should  the  placenta  present  itself,  care  nmst  be 
taken  not  to  injure  it ;  but  it  should  be  separated, 
in  order  to  facilitate  breaking  the  membranes  at 
its  circumference.  The  child  is  next  to  be  ex- 
tracted. This  part  of  the  operation  is  subject  to 
no  general  rule. 

Delivery  being  accomplished,  we  are  recom- 
mended to  introduce  through  the  vagina  anodyne 
injections,  in  order  to  lessen  spasm,  and  wash  out 
the  coagula.  This  method  is  preferable  to  that  of 
clearing  out  the  uterus  with  the  hand.  Sabatier 
condemns  the  plan,  formerly  advised  by  Rousset 
and  Riiieau,  of  passing  a  catheter  up  the  neck  of 
this  viscus  for  the  purpose  of  washing  out  the 
lochia,  as  well  as  the  absurd  proposal  of  employing 
a  seton  to  promote  their  escape.  Should  the  lochia 
not  pass  readily  outward,  we  are  recommended  to 
introduce  the  finger  occasionally  into  the  cervix 
uteri,  so  as  to  free  it  from  coagula. 
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The  only  dressings  advised  by  Sabatier  are  a 
large  pledget,  compresses,  and  a  moderately  tight 
bandage  round  the  body.  These  are  to  be  changed 
when  soiled  with  the  matter  or  discharge.  In  this 
country,  practitioners  would  not  neglect  to  bring 
the  edges  of  the  wound  together,  by  means  of 
sutures  and  strips  of  adhesive  plaster,  in  order  to 
promote  the  healing  of  the  wound  by  the  first  in- 
tention. 

Mr.  AVood,  of  Manchester,  performed  the  Cx- 
sarean  operation,  in  a  «ase  where  parturition  was 
prevented  by  deformity  of  the  pelvis.  The  incision 
was  made  nearly  in  a  transverse  direction,  on  the 
left  side  of  the  abdomen,  aboutfive  inches  in  length, 
beginning  at  the'  umbilicus.     This    part  was 
fixed  upon,  because  the  nates  of  the  child  could  be 
felt  there,  and  it  was  evident  that  no  intestine 
was  interposed  betwixt  the  abdominal  parietes  and 
the  uterus.    There  was  scarcely  any  effusion  of 
blood,  either  from  the  external  wound  or  from 
that  of  the  uterus,  though  the  latter  was  made 
directly  upon  the  placenta.    Instead  of  dividing 
the  placenta,  Mr.  Wood  introduced  his  hand  be- 
twixt it  and  the  uterus,  and,  laying  hold  of  one  of 
the  knees,  extracted  the  fcetus  with  ease.  His 
hand  readily  passed  betwixt  the  placenta  and 
uterus  ;  this  produced  hcemorrhage  ;  but  the  whole 
quantity  of  blood  lost  did  not  exceed  seven  or  eight 
ounces.    After  the  uterus  had  been  emptied,  the 
intestines  and  omentum  protruded  at  the  wound. 
These  having  been  reduced,  the  integuments  were 
brought  into  contact  with  sutures  and  adhesive 
plaster.    This  operation,  however,  did  not  save  the 
woman's  life;  she  died  on  the  fourth  day  after  its 
performance.    (See  Med.  and  Physical  Journal.) 

[It  may  be  here  mentioned  that  Dr.  Aitken  sug- 
gested that  the  operation  should  be  performed 
under  tepid  water,  in  order  to  exclude  the  air  from 
the  peritoneal  cavity  and  to  preserve  the  tempera- 
ture of  the  body.] 


Of  OPJiRATING  WHEN  THE    FffiJTUS  IS  EXTRA- 
UTERINE. 

Delivery  cannot  possibly  happen  in  the  ordinary 
way  \yhen  the  fcetus  is  situated  in  the  ovaries,  or 
Fallopian  tube,  or  in  the  cavity  of  the  peritoneum. 
However,  there  are  many  instances  recorded  oi' 
ventral  pregnancies,  which  the  mothers  survived 
the  dead  fcetus  having  been  discharged  by  frag- 
ments out  of  an  abscess  in  the  parietes  of  the  ab- 
domen. About  the  year  1820  I  had  an  opportunity 
of  seeing  a  case,  under  Mr.  Gunning,  inSt.  George's 
Hospital,  in    which   the   child  was  discharged 
piecemeal  from  an  abscess  of  the  abdomen  •  and 
I  saw  another  case,  under  Dr.  Blicke  of  Walt'ham- 
stow,  in  which  portions  of  bone  and  a  great  deal 
of  matter  had  been  voided  through  the  vagina 
though  the  swelling  was  altogetheron  the  right  side' 
Practitioners  are  occasionally  called  upon  to  do 
a  very  similar  operation  to  the  Cesarean,  when 
the  child  has  passed  into  the  cavity  of  the  perito- 
neum, in  consequence  of  the  rupture  of  the  uterus. 
Unfortunately  such  an  accident  is  not  uncommon 
and  though  the  causes  of  it  may  not  be  obvious' 
nothing  is  more  certain  than  that  the  foetus  itself 
IS  entirely  passive,  and  has  no  share  in  producing 
the  misfortune.     The  symptoms  by  which  the 
event   may  be  known  are   not   always  clear. 
When,  liowever,  the  pains  have  been  violent  • 
when  the  last,  after  being  excessively  severe,  has 
been  followed  by  a  kind  of  calm  ;  when  the  couii- 
u  B  2 
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tenance  loses  its  colour,  the  pulse  grows  weak, 
and  the  extremities  become  cold  and  covered  with 
a  cold  sweat ;  when  the  abdomen  is  generally  flat 
and  onlj^  partially  affected  with  the  swelling  occa- 
sioned by  tlie  fcEtus,  which  either  continues  to 
move,  or  is  dead  and  motionless;  when  the  patient 
complains  of  a  moderate  des;ree  of  heat  about  the 
belly  ;  and,  lastly,  when  the  child  shrinks  from 
the  touch  of  the  accoucheur  ;  it  is  manifest  that 
the  uterus  is  lacerated.  If  the  child  has  passed 
completely  into  the  abdomen,  its  extraction  by  in- 
cision is  the  only  resource  ;  and  whether  this 
should  be  attempted  or  not,  must  depend  upon 
circumstances.  If  a  part  of  the  child,  however, 
were  yet  in  the  uterus,  it  might  be  extracted,  with 
the  aid  of  the  forceps,  if  the  head  presented,  or  by 
the  feet,  provided  only  the  upper  part  of  the  body 
were  in  the  abdomen. 

Baudelocque  quotes  three  instances  of  gastro- 
tomy,  performed  on  account  of  rupture  of  the  ute- 
rus. The  first  is  that  inserted  by  Thibaud  Du- 
bois, in  the  Journal  de  Mededne,  for  May,  1760. 
Every  preparation  was  made  for  a  natural  labour, 
when,  after  excessively  violent  pains  about  the 
upper  and  left  parts  of  the  uterus,  the  child  disap- 
peared. Thibaud  opened  the  abdomen,  though  not 
till  some  hours  after  the  accident.  The  infant  was 
dead ;  but  the  mother  experienced  no  ill  eflfects 
after  the  operation,  except  such  as  are  usual  after 
ordinary  labours. 

The  second  and  third  cases  were  communicated 
to  the  French  Academy  of  Surgery,  in  1775,  by 
Lambron.  He  practised  the  operation  twice,  on 
the  same  woman,  with  success.  In  the  first  in- 
stance, he  operated  eighteen  hours  after  the  rupture 
of  the  uterus.  The  child  was  dead.  An  ill  con- 
ditioned abscess  formed  near  the  wound ;  but  the 
patient  got  quite  well  in  the  course  of  six  weeks. 
She  was  pregnant  again  the  following  year,  and 
the  uterus  was  once  more  ruptured.  Lambron 
now  had  recourse  to  the  operation  without  delay. 
The  child  betrayed  some  signs  of  life,  but  soon 
died.  The  mother  not  only  survived,  but  after- 
wards became  pregnant  again,  and  had  a  favoiu'able 
delivery. 

Dr.  Locher,  of  Zurich,  saved  both  the  mother 
and  child  by  the  Cffisarean  operation,  performed 
in  the  linea  alba.  After  her  recovery,  a  small 
point  of  the  wound,  not  exceeding  two  or  three 
lines  in  length  and  breadth,  required  a  long  time 
to  be  quite  healed,  though  no  particular  inconve- 
nience was  experienced  from  it.  Some  time 
afterwards  the  cicatrix  gave  way  again,  and  a  por- 
tion of  omentum  protruded,  which  was  reduced, 
when  a  piece  of  bowel  came  out,  and  was  also  re- 
turned. The  edges  of  the  wound  were  then 
brought  together  ;  but  a  small  superficial  ulcer 
continued  open  in  spite  of  every  effort  to  close  it. 
In  1818,  the  year  following  that  in  which  the 
Csesarean  operation  had  been  performed  upon 
her,  she  became  pregnant  again,  and  the  chief 
particularity,  which  happened  during  gestation, 
was  an  increase  in  the  size  of  the  preceding  ulcer, 
which  became  three  inches  in  width.  The  sore, 
however,  was  covered  with  charpie,  and  the  inte- 
guments well  supported  with  adiiesive  plaster.  On 
the  23rd  of  May,  she  was  seized  with  labour- 
pains  ;  and,  about  seven  in  the  evening,  she  com- 
plained all  at  once  of  a  very  acute  pain,  and  at 
the  same  moment  voided  a  considerable  quantity 
of  blood  from  the  vagina.    On  examining  by  this 
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passage  nothing  was  discovered  ;  but  when  the 
hand  was  applied  below  the  navel,  in  the  line  of 
the  old  wound,  and  under  the  ulcer,  a  circum- 
scribed firm  swelling  was  felt,  caused  by  the 
child's  head,  of  which  the  sutures  were  plainly 
discernible.  Dr.  Locher  naturally  concluded  that 
the  uterus  had  burst,  so  as  to  allow  the  child  to 
escape,  and  the  haemorrhage  was  thus  easily  ex- 
plained. A  repetition  of  the  Caesarean  operation 
was  deemed  indispensable.  The  place  of  the  in- 
cision was  determined  by  the  round  swelling, 
caused  by  the  child's  head.  An  incision  six  inches 
in  length,  was  made  into  the  abdomen,  where  a 
quantity  of  coagulated  blood  was  found.  When 
this  had  been  removed,  the  membranes  presented 
themselves,  exhibiting  a  bluish  hue,  and,  after  they 
had  been  opened  the  head  of  the  child  immediately 
appeared.  The  navel-string  passed  round  the 
neck,  and  was  also  compressed  in  the  opening  of 
the  uterus.  The.  child  evinced  no  signs  of  life. 
The  placenta  came  away  during  the  attemps  to  re- 
animate the  child.  The  uterus  contracted,  and 
there  was  little  bleeding.  This  patient,  after  a 
good  deal  of  indisposition,  and  occasional  approaches 
to  a  perfect  recover}',  was  at  length  attacked  v/ith 
inflammation  of  the  stomach  and  bowels,  and  died 
on  the  9th  of  Julj',  nearly  two  months  after  the 
operation.  The  uterus  was  found  contracted  to  a 
small  size,  with  an  opening,  of  about  the  size  of  an 
almond,  on  its  anterior  surface,  with  a  rounded 
callous  edge.  This  aperture  Dr.  Locher  thinks 
had  remained  ever  since  the  first  operation,  and 
had  allowed  the  escape  of  the  child  in  the  second 
labour  ;  a  circumstance  which  may  be  doubted,  as 
the  haemorrhage  indicated  the  period  when  the 
uterus  had  been  lacerated,  as  this  gentleman  indeed 
has  in  one  place  particularly  noticed  himself.  (See 
Med.  Chir.  Trans,  vol.  xi.  p.  182,  &c.)  An  almost 
incredible  case  is  related  of  what  may  be  called  a 
Caesarean  birth,  effected  solely  by  the  powers  of 
nature,  and,  as  would  appear,  bj'  a  sudden  rupture 
of  the  uterus  and  parietes  of  the  abdomen,  after  the 
patient  had  been  in  labour  three  days.  (See 
Essays  and  Obs.  Physical  and  Literary,  vol.  ii.) 

A  laceration  in  the  uterus,  or  the  wound  made 
in  this  viscus  in  the  Cfesarean  operation,  may  give 
rise  to  dangerous  and  even  fatal  symptoms  of  stran- 
gulation, if  any  of  the  intestines  insinuate  them- 
selves into  the  preternatural  opening.  When  such 
an  occurrence  happens  in  the  performance  of  the 
preceding  operation,  the  intestine  must  be  directly 
withdrawn  and  replaced.  If  the  accident  were  to 
happen  when  the  child  is  extracted  in  the  natural 
way,  the  bowel  is  to  be  pushed  back  into  the  ab- 
domen from  the  uterus.  Were  tiie  occurrence  to 
take  place  several  days  after  the  operation,  Sabatier 
inquires,  what  ought  to  be  done  ?  A  surgeon  is 
said  to  have  pushed  back  the  intestine  from  the 
uterus  as  late  as  the  third  day.  Sabatier  thinks, 
that  later  it  could  not  be  done.  In  this  circum- 
stance, Baudelocque  advises  the  operation  suggested 
by  Pigrai,  namely,  that  of  opening  the  abdomen 
and  withdrawing  the  bowel  from  the  place  in  which 
it  is  incarcerated, 

Gastrotomy  has  not  only  been  recommended  for 
cases  where  the  child  had  passed  into  the  abdomen 
through  a  rupture  of  the  uterus  ;  it  has  likewise 
been  advised  for  instances  in  which  the  foetus  has 
grown  in  the  Fallopian  tube,  ovary,  or  cavity  of 
the  abdomen.  Here,  indeed,  the  operation  deserves 
to  be  called  Caosarean  ;  for,  in  addition  to  the  in- 
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cision  in  the  skin  and  muscles  of  the  abdomen,  it 
is  necessary  to  open  the  pouch  in  which  the  child 
is  contained.  The  instances  of  conceptions  in 
the  Fallopian  tube  are  not  uncommon.  Those  in 
the  ovary,  and  cavity  of  peritoneum,  are  more 
rare.  Sabatier  conjectures,  that  most  of  the  cases 
reported  to  be  of  the  latter  kind,  if  attentively 
examined,  would  have  been  found  to  be  in  reality 
conceptions  in  the  Fallopian  tube. 

Extra-uterine  conceptions  hardly  ever  arrive  at 
niaturitj'.  However,  the  foetus  formed  in  the 
Fallopian  tube  has  sometimes  been  known  to  attain 
the  term  of  nine  months  and  then  die  either  from 
the  impossibility  of  its  expulsion  or  from  the  in- 
sufficiency of  the  nourishment  afforded  it.  The 
pouch  in  which  it  is  contained  and  the  neighbour- 
ing parts  have  then  inflamed,  and,  after  becoming 
connected  together  by  numerous  adhesions,  have 
suppurated.  The  abscess  has  burst,  partly  at  some 
point  of  the  circumference  of  the  bellj',  and  partly 
into  the  rectum,  vagina,  or  bladder  ;  and  the  dead 
foetus  has  been  discharged  piecemeal  with  the 
matter. 

In  other  examples,  the  foetus,  instead  of  giving 
rise  to  abscesses,  has  become  ossified  with  the  en- 
veloping membranes,  and  continued  in  this  state 
many  years,  without  any  other  inconvenience  to 
the  patient  than  what  depended  on  the  size  and 
weight  of  the  tumor  within  the  abdomen. 

Most  frequently,  however,  the  pouch  containing 
the  foetus  bursts,  about  the  middle  of  the  ordinary 
period  of  gestation,  and  the  child  passes  into  the 
cavity  of  the  peritoneum.  At  the  same  moment, 
the  blood-vessels,  ramifying  on  the  parietes  of  the 
containing  parts,  usually  pour  forth  into  the  abdo- 
men so  much  blood  that  the  patients  generally  die 
in  the  space  of  a  few  hours.  (See  a  case  by  Dr. 
Clarke  in  Trans,  of  a  Society  for  the  Improvement 
of  Medical  and  Chirurgical  knoivledge.  Also  an- 
other, adverted  to  by  Sir  C.  Bell,  in  Med.  Chir. 
Trans,  vol.  iv.  p.  340.) 

Two  facts  of  this  kind  fell  under  Saliatier's  ob- 
servation. The  women  were  in  the  end  of  the 
fourth  month  of  pregnancy.  Excepting  a  swelling, 
which  affected  only  one  side  of  the  abdomen,  and 
frequent  dragging  pains  in  this  cavity,  there  was 
no  indication  of  anything  extraordinary.  In  other 
respects,  the  patients  were  well.  They  were  both, 
all  on  a  sudden,  attacked  with  extremely  acute 
pains,  which  lasted  two  or  three  hours.  A  more 
violent  suffering  than  the  rest  was  followed  by 
entire  ease.  The  abdomen  subsided,  and  became 
flat.  An  equal  moderate  warmth  difl^used  itself 
over  this  part  of  the  body.  The  skin  lost  its  colour. 
Almost  continual  syncopes  occurred.  The  pulse 
became  feeble  and  concentrated.  Cold  perspira- 
tions ensued,  and  the  women  died.  The  rapid 
course  of  these  symptoms  rendered  it  impossible 
for  Sabatier  to  be  of  any  service.  The  patients 
were  actually  dying  when  he  was  called  to  them. 
The  examination  of  their  bodies  evinced  that  the 
abdomen  contained  a  large  quantity  of  blood  ;  that 
the  fcEtuses  lay  on  the  intestines,  connected  with 
the  lacerated  Fallopian  tube  by  means  of  the  um- 
bilicial cord  ;  and  that  the  tube  itself,  which  was 
strongly  contracted,  presented  no  other  tumor 
except  that  which  depended  on  the  after-birtli. 

There  is  nothing  that  announces  an  extra-uterine 
pregnancy  with  sufficient  certainty  to  justify  any 
positive  conclusion  respecting  the  nature  of  the 
case,  before  the  ordinary  time  of  parturition.  In 


many  women,  the  gravid  uterus  inclines  to  one 
side,  and  numerous  pregnant  females  have  dragging 
pains  which  may    depend  upon   other  causes. 
Things,  however,  are  different  when  the  foetus  has 
lived  to  the  ordinary  period  of  parturition,  and  the 
woman  is  attacked  with  labour-pains ;  because, 
besides  the  unequivocal  signs  of  the  presence  of  a 
child  in  the  abdomen,  the  womb  is  empty,  and  is 
little  changed  from  its  common  state.    Should  we 
now,  asks  Sabatier,  have  recourse  to  the  Csesarean 
operation,  just  as  if  the  foetus  were  in  the  womb  ? 
Can  we  be  sure  that  the  pouch  which  contains  the 
child  will  contract  like  the  uterus,  and  that  the 
incision  which  is  in  contemplation  will  not  give 
rise  to  a  fatal  haemorrhage  ?    Would  it  be  easy  to 
separate  and  remove  the  whole  of  the  placenta  ? 
How  could  the  discharge,  analogous  to  the  lochia, 
find  an  outlet,  and  would  not  its  extravasation  in 
the  abdomen  be  likely  to  prove  fatal  ?  Sabatier 
thinks,  that  the  risk  which  is  to  be  encountered  is 
much  less  when  things  are  left  to  nature.  The 
child,  indeed,  must  inevitably  perish.    It  will 
either  give  rise  to  abscesses,  with  which  it  will  be 
discharged  in  fragments,  or  it  will  remain  for  a 
length  of  time  in  the  abdomen,  without  any  urgent 
symptoms.   Sabatier  also  calls  our  attention  to  the 
great  precariousness  of  an  infant's  life,  and  ex- 
presses his  opinion  that  there  can  be  no  difficulty 
in  deciding  what  conduct  ought  to  be  adopted. 
Happilj',  practitioners  are  not  often  placed  in  cir- 
cumstances so  delicate,  and  extra-uterine-  concep- 
tions mostly  perish,  before  the  end  of  the  common 
period  of  gestation.    We  have  then  only  to  second 
the  efforts  of  nature;  either  by  promoting  suppura- 
tion, if  it  should  seem  likely  to  occur  ;  by  making 
a  suitable  opening,  or  enlarging  one  that  may  have 
formed  spontaneously;  by  extracting  such  frag- 
ments of  the  foetus  as  present  themselves  ;  by 
brcakmg  the  bones,  when  their  large  size  confines 
them  m  the  abscess,  as  Littr^  did  in  an  instance 
where  the  abscess  burst  into  the  rectum  ;  and, 
lastly,  by  employing  suitable  injections. 

An  extremely  uncommon  case  of  extra-uterine 
conception  was  related  a  few  years  ago  by  Josephi  • 
the  foetus  having  at  length  passed  into  the  bladder 
by  ulceration,  and  caused  such  affliction  as  ren- 
dered cystotomia  indispensable,  with  the  view  of 
extracting  the  parts  of  the  fostus  lodged  in  that 
organ.  The  operation  was  done  above  the  pubes  • 
but  the  internal  mischief  already  existing  was  so' 
great,  that  the  patient  did  not  recover,  (Ueber- 
die  SclavanQerschaft  ausserhalb  der  Geb'drmuiier  • 
Rostock,  1803,  8vo.)  ' 
Govei,  p.  401,  relates  a  case  of  ventral  concep- 
tion, in  which  instance  the  Cajsarean  operation 
was  done  and  the  child  preserved.  A  ladv  aged 
twenty-one,  had  a  tumor  in  the  groin,  which' w-is 
at  first  supposed  to  be  an  epiplocele,  but  an  arteri'il 
pulsation  was  perceptible  in  it.  In  about  ten  weeks 
the  swelling  had  become  as  large  as  a  pound  of 
bread.  Govei,  solicited  by  the  lady,  opened  the 
tumor.  He  first  discovered  a  sort  of  membranous 
sac,  whence  issued  a  gallon  of  limpid  fluid  The 
sac  was  dilated,  and  a  male  fcctus  found,  about 
half  a  foot  long,  and  large  in  proportion.  It  was 
perfectly  alive,  and  was  baptized.  After  tying  the 
umbilical  cord,  the  placenta  was  found  to  be  at- 
tached to  tlie  parts  just  behind,  and  near,  the  ab- 
dominal ring  ;  but  it  was  easily  separated.  Govei 
docs  not  mention  whether  the  mother  survived. 
Bertrandi  was  unacquainted  with  any  example  of 
B  D  3 
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tlie  Ceesarean  operation  being  done,  in  cases  of 
extra  uterine  foetuses,  so  as  to  save  both  the  mother 
and  infant.  This  eminent  man  condemned  oper- 
ating in  ventral  cases,  on  the  ground  that  the 
placenta  could  not  be  separated  from  the  viscera, 
to  which  it  might  adhere,  or,  if  left  behind,  the 
subsequent  inflammation  and  suppuration  would  be 
mortal.    (See  Traiit  des  Oper.  de  Chir.  chap,  v.) 

Ruth,  a  surgeon  in  Upper  Silesia,  perfomied  the 
Ctesarean  operation  successfully  in  a  case  of  extra- 
uterine pregnancy  of  some  years  standing,  during 
which  period  the  woman  became  pregnant  in  the 
usual  way,  and  was  safely  delivered.  (See  Graefe 
und  Walt/ier's  Journ.  part  3,  vol.  vi.)  The  par- 
ticulars, which  are  well  deserving  of  the  attention 
of  obstetric  practitioners,  may  also  be  found  in  one 
of  our  own  periodicals.  (See  £:dmb.  Med.  and 
Surg.  Journ.  vol.  xxiii.  p.  429.) 

Whenever  the  Caesarean  operation,  or  gastro- 
tomy,  has  been  performed,  the  practitioner  is  not 
merely  to  endeavour  to  prevent  inflammation,  heal 
the  wound,  and  appease  any  untoward  symptoms 
which  may  arise  ;  lie  should  also  prevail  upon  the 
mother  to  suckle  the  child,  in  order  that  the  lochia 
may  not  be  too  copious  ;  and,  after  the  wound  has 
been  healed,  she  should  wear  a  bandage,  for  the 
purpose  of  hindering  the  formation  of  a  ventral 
hernia. 
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&c.  8vo.  Paris,  1832.  Churchill's  Theory  and  Prac- 
tice of  Midwifery,  1855.  Dr.  Tyler  Smith's  Manual 
of  Obstetrics,  1858. 


CALCULUS.  Calculi  form  in  the  kidneys, 
bladder,  prostate  gland,  urethra,  gall-bladder,  &c. ; 
also  in  the  ducts  of  the  salivary  glands  ;  and  in  the 
laclirymal  sac.  (See  Graefe' s' Journ.  fiir  die  Chir. 
No.  i.  Berlin,  18-'0.)  For  an  account  of  stones  in 
the  bladder,  refer  to  Urinary  Calculi. 

CALCULUS  IN  THE  INTERIOR  OF 
THE  EYE.    (See  Eye,  &c.) 

CALLUS,  New-bone,  or  the  osseous  substance 
which  serves  to  unite  the  ends  of  a  fracture.  The 
process  by  which  it  is  formed,  and  the  dilTerences 
between  the  provisional  and  the  definitive  calli, 
will  be  explained  in  the  article  Fracture. 

CALOMEL.  (Hydrargyri  chloridum,  P.  L. 
1836  and  1851.  Hydrargyri  submurias,  P.  L. 
1824.)  Its  extensive  utility  in  surgical  diseases 
will  be  conspicuous  in  a  large  proportion  of  the 
articles  in  this  work.  When  prescribed  as  an 
alterative,  the  common  dose  is  a  grain  once  or 
twice  a  day  ;  when  ordered  as  a  purgative,  from 
three  to  eight  grains  may  be  given  ;  and  when 
directed  with  the  view  of  exciting  salivation  from 
two  to  four  grains,  conjoined  with  opium,  are 
usually  administered  night  and  morning,  and  in 
urgent  cases,  like  iritis,  sometimes  oftener,  till  a  full 
impression  is  made  on  the  salivary  glands,  and 
system  at  large.  (See  Mercury.)  [Calomel  is  also 
an  excellent  local  application  to  condylomata 
(raucous  tubercles)  about  the  anus  or  vulva.  The 
dry  powder  should  be  sprinkled  freely  on  the 
surface  of  the  affected  parts.] 

CAMPHOR.  Is  used  externally,  as  a  stimu- 
lant, and  as  a  means  of  e-xciting  the  action  of  the 
absorbents,  and  thus  dispersing  many  kinds  of 
swellings,  extravasations,  indurations,  &c.  Hence 
it  is  a  common  ingredient  in  liniments.  It  has 
also  the  property  of  rousing  the  action  of  the  nerve.'; 
and  quickening  the  circulation  in  parts  on  wh'ch 
it  is  rubbed.  For  this  reason,  in  paralj'tic  afioc- 
tions,  it  is  sometimes  employed;  It  is  thought 
to  accelerate  the  absorbent  action  of  mercurj'  ;  feu- 
applications  have  greater  power  in  exciting  the  ab- 
sorption of  any  tumor  or  hardness  than  camphorated 
mercurial  ointment. 

Camphor  has  also  been  recommended  for  tlic 
relief  of  strangury,  even  that  depending  on  tiie 
operation  of  cantharidos.  The  experience  of  its 
effects,  however,  has  been  somewhat  contradictorv  : 


for  although  it  appears  to  have  sometimes  succeeded 
when  given  with  this  view,  it  not  only  does  not 
always  do  so,  but  it  has  been  known  to  cause  an 
opposite  efFect,  sometimes  producing  great  scalding 
in  voiding  the  urine,  and  pains  like  those  of  labour. 
iMed.  Trans,  vol.  i.  p.  470.)  In  chordee,  its  utility 
is  generally  acknowledged.  Persons  who  cannot 
procure  rest  unless  they  take  very  large  doses  of 
opium,  sometimes  find  smaller  ones  answer  if  com- 
bined with  two  or  three  grains  of  camphor.  (See 
Brande's  Manual  of  Pliurmacy,  p.  46.) 

CANCER.  (Derived  from  the  Latin  cancer, 
a  crab,  to  which  a  breast  affected  with  this  disease, 
and  surrounded  by  varicose  veins,  was  anciently 
fancied  to  have  a  resemblance.)  Also  Carcinoma, 
from  the  Greek  xapx'""?.  Although  the  terms 
cancer  and  carcinoma,  considered  with  reference  to 
their  etymology,  seem  decidedly  to  possess  little 
recommendation,  the  moderns  employ  them  with  a 
far  more  precise  and  settled  meaning  than  the  an- 
cients, unenlightened  as  they  were  by  pathological 
anatomy.  Still  our  knowledge  of  cancer  is  not 
even  now  sufficiently  advanced  to  enable  us  to  an- 
swer, conclusively,  various  questions  respecting  it. 
(See  Begin,  in  Diet,  et  Med.  ei  de  Chir.  Pratiques, 
t.  iv.  p.  425.) 

Formerly,  a  vast  number  of  morbid  alterations  of 
structure,  entirely  difi'erent  from  one  another,  were 
confounded  together  under  the  name  of  cancer. 
The  French  ascribe  to  Laennec  the  merit  of  having 
first  demonstrated  the  elementary  texture  of  true 
cancer,  and  thus  freed  the  subject  from  a  great 
deal  of  confusion,    I  believe,  however,  that  Home, 
Baillie,  Hay,  and  Abernethy,  had  all  promulgated 
their  observations  on  cancer  when  Laennec  pub- 
lished.   According  to  the  latter  distinguished  pa- 
thologist, the  human  body  is  liable  to  two  classes  of 
accidental  productions,  or  new  formations  :  to  the 
first  belong  certain  abnormal  textures,  to  which 
some  of  the  natural  tissues  are  more  or  less  analo- 
gous :  to  the  second  appertain  other  abnormal  tex- 
tures, which  have  nothing  analogous  to  them  in 
any  of  the  primitive  tissues  of  the  body.  Amongst 
the  productions  of  the  latter  kind,  Laennec  arranged 
tubercles,  scirrhus,  the  encephaloid,  cerebriform, 
or  (as  we  more  frequently  call  it)  the  medullary 
tumor,  and  melanosis.     Notwithstanding  all  or 
several  of  these  abnormal  elementary  modifications 
of  disease  may  exist  in  tumors  vaguely  called 
cancerous,  yet,  as  M.  B^gin  well  observes,  and  M. 
Laennec  admits  it  himself,  it  is  particularly  to 
scirrhus  and  cerebriform,  or  medullary  formations, 
thiit  the  terra  cancer  is  applied.    h\  this  article, 
I  shall  exclude  from  consideration  tubercles,  which 
British  pathologists  never  regard  as  cancerous,  but 
generally  as  a  form  of  scrofulous  disease.  Neither 
shall  I  enter,  at  present,  into  the  subject  of  me- 
lanosis, which,  though  sometimes  regarded  as  a 
species  of  cancer  ;  as,  for  instance,  by  M.  Alibert, 
who  terms  it  cancer  melane  (see  Nusolmjie  Nat.  t.  i. 
1817,  4to.),  will  admit  very  advantageously  of 
separate  consideration.    (See  Melanosis.)  Ac- 
cording to  Professor  Carswell,  carcinoma  does  not 
admit  of  a  precise  definition,  but  it  may  be  said  to 
consist  in  the  formation  or  deposition  of  a  peculiar 
substance  which  presents  a  great  variety  of  con- 
sistence, form,  and  colour  ;  frequently  assumes  a 
definite  arrangement,  and  possesses  a  vascular  or- 
organisalion  of  its  own  ;  gives  rise  to  the  gradual 
destruction  or  transformation  of  the  tissues  in  which 
it  is  situated;  affects  simultaneously  or  successively 


CANCER. 

a  greater  or  lesser  number  of  organs ;  and  has  a 
remarkable  reproductive  tendency.    Both  scirrhous 
and  medullary  cancer,  have  long  been  looked  upon 
as  malignant  diseases,  though  not  with  that  discri- 
mination and  precision  of  meaning,  which  the  valu- 
able remarks  of  Mr.  Travers  are  fikely  to  establish. 
This  gentleman  considers  carcinoma  as  a  genus  of 
the  order  "malignant  diseases;"  and  agrees  with 
Laennec,  Carswell,  and  other  eminent  modem 
pathologists,  in  enumerating  two  species  of  it ;  the 
schirrous  and  medullary.    It  is  to  incurableness 
from  causes  not  local,  and  consequently  the  dispo- 
sition to  appear  in  more  than  one  part  at  the  same 
time,  or  to  reappear  when  the  first  affected  part  has 
been  freely  removed,  that  Mr.  Travers  applies  the 
term  malignity.    But  if,  from  any  local  cause,  a 
sore  will  not  heal,  or  becomes  gangrenous  ;  if,  by 
the  extension  of  the  ulcerative  process,  blood-ves- 
sels are  opened,  and  fatal  hemorrhage  ensues ;  if, 
by  the  profuseness  of  a  secretion,  the  patient  dies 
exhausted  :  if,  by  the  incessant  irritation  of  the 
nervous  system,  or  the  morbid  actions  set  up  in 
vital  organs  under  a  protracted  symptomatic  fever, 
life  is  extinguished ;  the  circumstances  of  the  dis- 
ease, viewed  with  reference  to  the  above  defini- 
tion of  malignity,  would  not  imply  that  its  nature 
was  malignant.    (Seeil/erf.  Chir.  Trans,  vol.  xv. 
p.  198.) 

[Rokitansky  enumerates  the  following  characters 
of  malignancy:  (1)  Heteroplastic  structure, 
constituent  elements  being  unlike  those  of  the 
naturally  existing  tissues ;  (2)  Infiltrating  property, 
the  morbid  mass  spreading  to  and  involving  all, 
even  the  most  various  tissues;  (3)  A  remarkable 
tendency  to  break  up  and  decay  by  saniation,  not 
suppuration.  To  these  Mr.  Paget  adds  the  fol- 
lowmg;  (4)  Eodension  of  ulceration  by  continual 
increase,  and  succeeding  decay  of  the  growth  ■ 
[b)  Dissemination,  the  original  growth  reproducing 
Itself  in  many  difi'erent  parts  and  tissues  ;  (6) 
Indiscriminate  invasion  of  all  tissues.  Now  with 
regard  to  all  these,  it  is  to  be  remarked  that  none 
singly  are  pathognomonic  of  cancer,  "  each  of  them 
may  be  absent  in  tumors  having  all  the  other  fea- 
tures of  malignancy,  and  certain  of  them  may  be 
observed  occasionally  in  tumors  that  in  other  respects 
appear  non-malignant."  Taking,  however,  all 
these  together,  there  is  no  question  that  where  all 
or  most  of  them  concur,  there  the  stamp  of  malig- 
nancy is  unequivocally  manifest,  The  term  is 
indeed,  not  a  scientific  one,  not  capable  of  exact 
definition,  and  the  features  above  indicated  must 
be  regarded  as  belonging  to  the  most  typical  and 
marked  state.  In  proportion  as  one  or  more  of 
them  are  dimmed  or  effaced,  so  does  the  mali<Tnant 
character  become  diminished.  It  must,  therd'orc 
be  clear  that  the  question  as  to  whether  a  .Wvcn 
tumor  IS  malignant  or  innocent,  cancerous  or  non- 
cancerous, 18  not  by  any  moans  i.lwavs  to  be 
answered  by  a  yes  or  a  no.  If  a  typically  malig- 
nant instance  be  represented  by  10,  then  ,r  may 
bo  malignant  as  6,  5,  or  'i.  ^ 
Considering  cancerous  formations  as  constitutinir 
tigenus,  we  may  enumerate  the  following  specie^ 
1^ (2)  Encephaloid,  (;i)  CoUoid,  U\ 
hpithehal.  These  seem  to  possess  sufficicntlv 
strong  differential  characters  to  warrant  their  sepa 
ration  from  each  other,  and  this  the  more  especi- 
ally as  It  Boenis  tolerably  well  established  that  no 
transformation  of  one  species  into  another  occurs 
Ul  two  striking  peculiarities  of  cancerous  growths 
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it  maj'  be  said  positively  that  they  are  accidental, 
and  involve  no  special  modification  of  structure  or 
quality.  These  are  the  melanoid  and  hematoid 
conditions,  which  will  be  hereafter  noticed  as  varie- 
ties. Villous  cancer  is  ranked  by  Rokitansky  as 
a  variety  of  encephaloid,  but  Mr.  Paget  states 
that  either  scirrhus,  encephaloid,  or  epithelial 
may  observe  this  mode  of  growth.  Osteoid  cancer 
seems  to  be  essentially  an  ossification  of  a  medul- 
lary or  fibrous  cancer,  the  change  taking  place  to 
a  greater  or  less  extent,  or  an  osteophyte  produc- 
tion shooting  from  a  normal  bone  into  a  medullary 
growth  attached  to  its  surface. 

These  are  the  principal  varieties  of  cancer  which 
the  student  may  expect  to  find,  and,  with  regard 
to  a  great  number  of  trivial  names  which  have 
been  invented  to  describe  the  appearance  of  certain 
tumors,  there  is  no  advantage  in  burdening  the 
memory  with  them.  One  of  these,  the  term 
apinoid,  is,  however,  of  some  use,  as  expressing  a 
real  difference  in  the  condition  of  the  cancer  ;  it 
corresponds  to  Muller's  variety  of  carcin.  reticu- 
lare.  The  G.  fasciculaium  of  Rokitansky  in  its 
structure  appears  to  have  much  resemblance  to  a 
fibrous  tumor,  and  so  far  may  be  considered  with 
the  recurring  fibroid  tumor  of  Mr.  Paget,  as  belong- 
ing to  groups  of  somewhat  indeterminate  character, 
standing  in  a  debatable  ground  between  common 
innocent  fibrous  tumor  and  scirrhus  with  pre- 
dominance of  fibrous  tissue.  Cystic  cancer  implies 
the  development  of  cysts  in  a  cancerous  mass, 
usually  encephaloid  or  colloid. 

Cancer  possesses  in  an  eminent  degree  the  power 
of  independent  groivth.  This  is  remarkably  dis- 
pla}'ed  in  some  cases  of  encephaloid,  where  the 
new  formation  continues  to  grow  luxuriantly  and 
attain  a  prodigious  size,  while  all  the  other  tissues 
are  shrinking  and  wasting.  The  morbid  mass,  by 
its  superior  assimilative  power,  drains  the  vital  fluid 
well  nigh  to  its  last  drop,  and  so  destroys  life  by 
exhaustion.  One  can  hardly  wonder  that  some 
who  were  impressed  with  this  remarkable  quality 
of  cancer  should  have  imagined  that  it  was  a 
parasitic  animal,  an  hydatid.  The  power  of 
reproduction  after  extirpation  is  another  most  re- 
markable feature  of  cancer,  and  to  this  is  due, 
in  great  measure,  its  deadly  character.  This 
shows  that  the  cause  of  cancer,  whatever  it  be, 
must  be  deep  rooted  in  the  vital  endowment  of 
the  system. 

From  these  general  observations  we  now  proceed 
to  a  particular  account  of  the  species  and  varieties 
of  cancer.] 


Scirrhus. 

[A  tumor  of  this  kind,  appearing  in  the  female 
breast,  is  of  extreme  hardness,  heavj',  and  rigid. 
Hence  it  has  been  called  stone  cancer.  Its  size  is 
not  often  great,  in  most  cases  not  equalling  the  part 
of  the  gland  which  it  involves.  Its  shape  depends, 
according  to  Mr.  Paget,  cliiefly  on  that  of  the  part 
which  it  affects :  it  is  sometimes  irregular,  with 
projecting  processes.  The  margin  is  generally  well 
defined  ;  but  it  has  no  investing  capsule,  it  is  not 
encysted.  The  surrounding  tissues  are  contracted, 
and  drawn  in  towards  it :  in  an  advanced  case  the 
skin  or  nipple  is  retracted,  and  the  superficial  fibres 
"1  the  pcctoralis  major  elevated  to  the  mass.  Ra- 
diating wliite  lines  are  sometimes  seen  extending 
outwards  from  the  cancer  ;  these  seem  to  be  more 
oltcn  merely  bands  of  condensed  fibrous  tiisue  than 


contmuations  of  the  morbid  growth.  Its  cut  surface 
IS  nearly  utnform,  of  a  pale  greyish  or  bluish  grey 
colour,  with  a  certain  glossiness  and  appearance  of 
translucency.  This  ground,  as  it  may  be  called, 
of  the  proper  cancer  substance,  is  often  streaked  or 
spotted  by  yellowish  or  dead  white  marks,  which 
are  either  the  remains  of  involved  gland  ducts  or 
the  results  of  fatty  degeneration.  Microscopic  ex- 
aramation  of  such  a  cancer  shows  an  abundant  cell- 
growth  traversed  by  fibres.  The  latter,  according 
to  Rokitansky,  are  of  new  formation,  like  the  cells, 
and  constitute  a  kind  of  skeleton,  somewhat  like 
that  of  a  sponge,  in  which  the  cells  are  lodged. 
To  the  aggregate  of  these  fibres  the  term  stroma  is 
commonly  applied.  Mr.  Paget,  on  the  other  hand, 
thinks  this  view  incorrect,  and  believes  "  that  in 
the  large  majority  of  cancers  of  the  breast,  the  only 
stroma,  the  only  substance  that  would  remain  after 
removing  all  that  is  cancerous,  would  be  the  struc- 
ture of  the  breast  itself."  He  states,  among  other 
arguments  which  determine  him  to  this  view,  that 
when  scirrhus  occurs  in  organs  possessing  little  or 
no  fibrous  tissue  it  is  itself  as  destitute.  Our  own 
experience  does  not  confirm  this  statement,  but 
rather  supports  the  common  opinion.  In  fact,  we 
think  Rokitansky  is  not  far  from  the  truth  when 
he  says,  speaking  of  the  cells  and  stroma  of  cancer 
generally,  "  the  relative  proportional  amounts  of 
these  two  constituents  vary  extraordinarily  ;  pre- 
ponderance of  stroma  with  fibrous  trabeculte  con- 
stitutes the  so-called  fibrous  cancer ;  preponder- 
ance of  cancer  (cell)  mass,  according  to  its  quality, 
makes  the  growth  a  medullarj^  or  a  colloid.  The 
following  case,  which  I  recently  observed  in  the 
practice  of  my  friend  Mr.  Winchester,  seems  con- 
clusive :— Mrs.  W.,  set.  51,  of  robust  make,  and 
having  generally  had  excellent  health,  died  with 
copious  effusion  into  the  right  pleura.  She  first 
noticed  a  tumor  in  her  right  breast  about  two 
years  before  her  death.  It  grew  at  first  slowly  ; 
but  after  sixteen  months,  when  the  catamenia  ceased, 
it  enlarged  rapidly.  When  I  saw  it,  the  breast  was 
much  enlarged,  with  brawny  thickening  of  the  skin 
in  and  around  it,  extending  to  the  axilla,  and  to  the 
arm,  and  some  way  down  the  side.  The  arm  was 
much  swollen.  Some  time  before  death,  a  tumor 
was  observed  at  the  outer  part  of  the  left  mamma. 
At  the  post  mortem  examination  there  was  found 
extensive  cancerous  deposit  on  the  right  pleura,  and 
some  also  in  the  right  lung  ;  the  pleural  formation 
exhibited  well  marked  cancer  nuclei,  multiform 
cells,  also  with  endogenous  development,  all  im- 
bedded in  a  fibroid  stroma.  The  tumor  in  the 
right  mamma  was  a  large,  very  ill  defined,  mass, 
whity-groy,  semi-transliiccnt,  and  exceedingly  firm. 
Its  deeper  part  was  more  dense  than  the  super- 
ficial, and  adhered  closely  to  the  pectoralis  major, 
which  formed  a  thin  pale  layer,  closely  attached  to 
the  ribs.  In  structure  it  consisted  of  a  solid  homo- 
geneo-granular  blastema,  passing  more  or  less 
completely  into  fibroid  stuff.  Not  a  corpuscle  was 
to  be  seen  in  it  characteristic  of  cancer  ;  but  acetic 
acid  brought  into  view  a  great  number  of  ordinary 
looking  nuclei,  elongated  for  the  most  part,  and 
often  appearing  to  be  developing  fibres,  like  nucleus 
fibres  of  Henle,  which  included  mesh-like  spaces. 
The  tumor  in  the  left  breast  was  perfectly  circum- 
scribed, at  one  part,  at  least  ;  its  structure  was 
essentially  the  same  as  that  in  the  right.  It  seems 
to  me  impossible  to  have  n  more  perfect  instance  of 
fibrous  cancer  than  this. 
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Dr.  Walshe  describes  the  stroma  of  scirrlius  as 
having  a  special  tendency  to  a  rectilinear  arrange- 
ment, and  believes  that  this  peculiarity  serves  to 
\  distinguish  it  from  fibrous  tumor,  where  the  ten- 
dency is  to  curvilinear.  The  fibrous  tissue  con- 
stituting the  stronm  does  not  always  consist  of  per- 
fectly developed  fibres  ;  it  may  be  in  great  part  a 
striated  solidified  blastema  tending  to  fibrillate. 
Elongated  nuclei  may  be  seen  in  it,  and  the  fibre- 
developing  cells  which  occur  among  the  others 
probably  belong  to  it.  It  does  not  contain  yellow 
elastic  tissue. 

The  cell-growth  of  scirrhus  consists  fundament- 
ally of  nuclei,  with  which  are  mingled  celloid  forms, 
of  the  greatest  variety  of  shape,  and  in  very  difiisrent 
stages  of  completeness.  In  viewing  a  thin,  trans- 
lucent section  with  a  linear  power  of  3  to  400,  one 
readily  observes  that  the  nucleoli  are  the  prominent 
objects,  and  those  which  have  most  appearance  of 
being  constructed  on  a  uniform  and  definite  plan. 
They  are  large,  often  very  large,  present  a  well 
marked,  sharp  contour,  and  a  nearly  clear  cavity, 
containing  one  or  two  nucleoli,  often  bright  and  re- 
fracting. The  nucleoli  are  sometimes  seen  within 
-  an  elongated  nucleus,  separated  from  each  other  by 
a  notable  interval  ;  a  condition  which  probably  in- 
dicates that  transverse  division  of  the  nucleus  is 
about  to  take  place.  In  the  case  in  which  I  ob- 
served this,  the  number  of  nuclei  was  very  great  ; 
in  some  parts  they  existed  almost  alone :  the  growth 
of  the  tumor  had  lately  been  very  rapid.  Mr. 
Paget  states  that  the  cells  are  usually  of  smaller 
dimensions  in  quick-growing  cancers  than  in  others 
of  slower  progress.  This  may  be  very  probably 
true  ;  but  1  should  rather  say  that  an  abundance 
of  free  nuclei  is  a  characteristic  of  rapidly  growing 
scirrhus.  These  nuclei,  to  which  especial  attention 
has  been  directed  by  Lebert,  Bennett,  and  others, 
are  considered  by  some  to  be  characteristic  of  can- 
cer ;  and  in  this  opinion  Mr.  Paget  seems  pretty 
nearly  to  agree.  While  I  join  with  them  in  their 
opinion  as  to  the  import  of  these  peculiar  large  nu- 
clei, xvUn  ■present,  1  wish  to  lay  stress,  at  tiie  same 
time,  on  the  point,  that  their  absence  is  no  proof  of 
the  non-existence  of  cancer.  Mingled  with  them, 
when  they  are  best  marked,  are  numerous  cor- 
puscles, not  to  be  distinguished  from  ordinary  nu- 
clei, and  to  which  it  seems  to  me  quite  impossible 
to  refuse  the  cancerous- character.  In  many  abdo- 
minal growths  there  are  few,  if  any,  of  the  large 
nuclei,  the  bulk  of  the  mass  is  made  up  of  ordinary 
looking  ones  and  celloid  particles  developed  upon 
them.  It  is  not  uncommon  to  observe  a  strange 
modification  of  the  nucleus,  or  its  becoming  con- 
verted into  a  large  pellucid  vesicle,  contained  in  a 
Btill  larger  cell,  within  whose  granulous  contents  it 
lies  imbedded,  sometimes  alone,  sometimes  with  one 
or  two  other  nuclei  of  larger  or  smaller  sixe,  and 
variously  modified.  Several  nuclei  seem  occasion- 
ally, while  in  the  course  of  cell  development,  to 
have  amnlgamat<!d  their  several  cell-masses  to- 
gether, so  that  there  results  a  large  compound  cell, 
enclosing  three  to  five  nuclei-  When  complete  cells 
are  formed,  their  siiape  is  exceedingly  various  ; 
oval,  or  round,  or  angular,  or  with  out  stretching 
processes  tending  as  it  were  towards  fibre-formation, 
or  of  pyrifnrm,  fusiform,  rcniform,  or  lanceolate 
shapes.  But  this  variety  of  outer  configuration  is 
not  the  most  important  feature  in  the  structure  of 
these  cells,  but  rather  the  circumstance  that  thev 
show  so  many  variations  from  the  normal  plan  of 


cell  development.  The  liver  cells  difi"er  exceedingly 
in  shape,  but  are  all  formed  on  the  same  plan.  Not 
so  the  cancer  cells  ;  they  almost  foil  description  in 
some  cases,  so  manifold  are  their  interior  arrange- 
ments.   This  has  been  termed  by  Bruch  the  mul- 
tiformity of  cancer ;  and  a  most  important  feature 
it  is  ;  one  of  the  most  diagnostic  with  which  I  am 
acquainted.    Mr.  Paget  states  :  "  I  know  no  in- 
nocent tumors,  except  the  cartilaginous,  in  which 
it  is  imitated."  Amid  the  cancerous  cell  mass  cor- 
puscles are  very  commonly  found  which  correspond 
in  all  respects  to  the  so-called  glomeruli,  and  are 
evidently  the  result  of  fatty  degeneration.  Others, 
instead  of  enlarging,  as  the  latter  mostly  appear  to 
do,  shrink  up,  and  look  stunted  and  withered,  as 
they  are  figured  by  Mr.  Paget.    Rokitansky  thus 
describes  the  fatty  metamorphosis  of  cancer,  which 
has  just  been  noticed  in  the  individual  cells  :  "  The 
cancer  mass  changes  to  a  yellow,  yellowish  white, 
greasj',  fatty  substance,  which  occupies  the  meshes 
of  the  stroma,  and  constitutes  the  so-called  reticulum 
of  cancer,  traversing  them.  Sometimes  cretification 
takes  place  in  its  residue,  and  then  the  cancer  mass 
becomes  thickened  into  a  fatty,  calcareous  mixture, 
and  at  last  changed  into  mortar-like  plugs,  filling  up 
the  stromal  interspaces."    The  condition  of  the 
cancer  here  described  may  appear  in  one  of  two 
forms  :  either  it  exists  as  separate  spots,  compared 
sometimes  to  seeds,  which  contrast  by  their  colour 
and  opacity  with  the  greyish,  translucent  ground  ; 
or  as  fine  interlacing  lines,  which  alone  truly  de- 
serve the  name  of  reticulum,  or  net- work.    To  the 
former  the  term  "apinoid"  is  appropriate  {amov, 
a  pear),  there  being  considerable  resemblance  be- 
tween the  cut  surface  of  a  pear  and  of  a  cancer  in  ' 
this  state.    Mr.  Paget  believes  that  the  apinoid 
appearance  does  simply  indicate  fatty  degeneration 
of  the  cancer  mass  itself;  but  the  reticulated,  he 
thmks,  is  peculiar  to  glandular  organs,  and,  in  the 
breast  is  "  to  be  ascribed  to  the  minuter  lactiferous 
ducts,  which,  involved  in  the  cancerous  infiltration 
are  now,  with  their  contents,  compressed,  degenerate' 
and  wasting."    It  is  a  remarkable  thing,  how  much 
of  decay  there  rnay  be  in  a  scirrhus  which  at  the 
same  time  is  growing  actively.     In  a  scirrhous 
tumor  of  the  ribs,  from  a  male  tet.  64,  the  cut 
surface  showed  a  scanty  greyish  ground,  almost 
quite  occupied  with  dead-white  spots  or  short 
streaks.    The  grey  parts  consisted  of  fibroid  tissue 
imbedding  corpuscles  ;  the  white  were  masses  in  a 
state  of  fatty  degeneration.    It  is  easy  to  conceive 
that,  by  a  continuation  of  the  same  process,  the 
whole  morbid  growth  might  have  become  inert  and 
dead.    Rokitansky  distinguishes  another  kind  of 
degeneration,  in  which  portions  of  cancer  change 
into  a  yellow  brittle  tubercle-like  substance,  often 
surrounded  by  a  red  injected  area.     The  cells 
wrinkle  up,  become  deformed  and  more  or  less  de- 
stroyed, and  finally  fused  into  a  puriform  orsanious 
flocculent  fluid,  containing  molecular  fatty  matter 
Rokitansky  terms  this  change  a  necrosis,  and  says 
that  it  commonly  occasions  inflammation  in  the 
contiguous  tissues.    The  following  may  have  been 
an  instance  of  this  kind.    Among  several  enlarged 
axillary  glands  removed  at  the  same  time  as  a  larRe 
mammary  scirrhus,  there  was  one  which  was  of  a 
peculiar  yellow  tint  in  the  greater  part  of  its  extent 
with  a  dead-whity  marginal  layer.     The  other 
glands  were  of  the  same  colour  and  consistence  as 
the  growth  in  the  breast,  and  had  the  same  minute 
structure.    In  the  yellow  gland,  the  cells  and  nu- 
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clei,  instead  of  the  plump  and  large  form  they  pre- 
sented in  the  others,  were  withering  and  degene- 
rating;  the  larger  compound  cells  showed  little 
trace  of  nuclei,  and  appeared  rather  as  dim  masses 
of  granulous  matter.    The  yellow  colour  depended 
on  the  presence  of  large  granules  or  small  masses 
of  orange  pigment,  scattered  through  the  mass,  with 
which  were  mingled  plates  of  cholesterine,  and  oily 
matter.    The  outer  dead-white  border  of  the  de- 
generated gland  consisted  entirely  in  small  masses 
of  molecular  fat — no  doubt  the  remains  of  degene- 
rated corpuscles.    The  most  instructive  part  of  the 
above  history,  to  me,  is  the  degeneration  of  one 
gland  lying  in  close  contiguity  with  others  whose 
morbid  mass  was  in  luxuriant  growth.    This  seems 
to  point  out  the  vital  power  of  the  cancer-substance 
as  that  condition  which  maintains  its  growth  and 
activity,  not  the  presence  of  some  peculiar  mate- 
rial in  the  blood. 

The  form  of  scirrhus  is  notably  modified  by  the 
locality  in  which  it  occurs.  Rokitansky  says  : — "  In 
and  on  membranous  structures  it  departs  from  the 
nodular  form.  In  the  stomach,  for  example,  it  forms 
a  diseased  layer  following  the  submucous  areolar 
tissue,  and  here  and  there  growing  up  into  knot-like 
masses;  in  the  intestine  it  very  commonly  appears 
aa  a  ring-shaped  degeneration  of  the  same  sub- 
mucous tunic  ;  in  the  mesentery  it  constitutes  an 
extended  degeneration  of  the  areolar  tissue  between 
Its  serous  layers;  on  serous  membranes,  the  pleura, 
for  instance,  it  appears  as  a  granulated  uneven 
mass  of  different  thickness,  looking  as  if  it  had 
been  effused  while  fluid,  and  had  coagulated." 
Rokitansky  describes,  what  I  have  also  observed, 
the  extension  of  the  scirrhous  growth  from  its  primi- 
tive seat  in  the  submucous  tissue  of  the  stomach  to 
the  muscular.    The  morbid  layer  sends  off  whity 
septal  bands,  which  are  very  visible  on  a  section 
traversing  the  thickened  muscular  coat.    As  the 
former  increase  in  size,  the  latter  wastes,  and  is  at 
last  converted  into  a  cicatricial  mass,  which  is  fused 
on  the  one  side  with  the  mucous  membrane,  on  the 
other  with  the  serous.    Small  separate  patches  of 
cancer  are  sometimes  found  in  the  substance  of  the 
mucous  membrane  at  a  little  distance  from  the 
mar^n  of  the  main  growth.    The  cell-growth  of 
gastric  scirrhus  has  always  appeared  to  me  to  pre- 
sent much  less  of  marked  cancerous  character  than 
that  of  mammary.    The  great  majority  of  the  cells 
and  nuclei  are  often  just  like  those  of  some  normal 
gland.  Ulceration,  says  Dr.  Walshe,  is  rather  slow 
to  occur  in  gastric  scirrhus  ;  but  when  once  set  in. 
It  effects  most  extensive  ravages  both  in  superficies 
and  depth.    The  cavity  of  the  peritoneum  may 
thus  be  opened,  or  a  communication  formed  with 
the  transverse  colon;  or,  as  in  one  case  I  witnessed, 
both  with  the  transverse  colon  and  a  cavity  in  the 
abdominal  parietes. 

Mr.  Paget  describes  scirrhus  of  the  intestines  as 
occurring  most  frequently  in  the  upper  part  of  the 
rectum,  the  sigmoid  flexure  of  the  colon,  and  some- 
times, ill  a  very  striking  form,  in  the  ileo-coecal 
V  "S'lally  of  annular  form,  and  occupies 

the  whole  circumference  of  the  intestine,  situated 
in  the  submucous  tissue,  for  an  extent  of  half  an 
inch  to  one  inch.  The  cancer  may,  at  the  same 
tune,  or  in  other  instances,  occur  externally  to  the 
muscular  coat,  and  then  forms  separate  tubercles 
wliich  project  with  flattened,  and  sometimes  cen- 
trally depressed,  round  or  oval  surfaces  into  the 
"vity  of  the  intestine.    Its  effects  are  commonly 


to  cause  great  constriction  of  the  canal  of  the 
bowel,  with  prodigious  distension  of  the  part  above, 
whose  muscular  coat  becomes  hypertrophied,  while 
the  mucous  is  often  thinned,  and  inflamed,  and 
ulcerated  and  affected  with  black  discoloration. 
Ihe  involved  part  of  the  intestine  often  becomes 
united  firmly  to  some  adjacent  structure;  thus  the 
cancerous  part  of  the  rectum  may  be  fixed  to  the 
promontory  or  surface  of  the  sacrum  quite  im- 
movably. Scirriius  of  the  intestine  is,  like  that  of 
the  stomach,  almost  always  primary,  and  exists  a 
long  while  without  multiplication,  though  often 
associated  with  exceeding,  and  seemingly  dispro- 
portionate, cachexia.  {Paget.) 

In  the  brain,  according  to  Dr.  Walshe,  true 
scirrhus  is  excessively  rare,  encephaloid  being  far 
the  most  frequent.    The  following  seems  to  have 
been  a  genuine  instance  of  cerebral  scirrhus;  it 
occurred  under  the  care  of  Mr.  Ballard,  to  whom 
I  was  indebted  for  the  opportunity  of  seeing  it. 
Mrs.  v.,  set.  50,  one  child,  her  parents  dead,  but 
no  constitutional  taint  known,  perceived,  about  the 
middle  of  February,  1855,  a  tumor  in  the  left 
breast,  which,  three  months  later,  was  of  evident 
scirrhous  character;  at  the  same  time  cerebral  sym- 
ptoms set  in,  and  she  died  June  6th.    At  the  post 
mortem  examination  there  was  found,  in  the  left 
hemisphere,  about  its  outer,  upper,  and  anterior 
part,  a  tumor  of  the  size  of  a  nut.     This  was 
hard,  perfectly  circumscribed,  of  yellowish-grey 
tint,  imbedded  in  the  cineritious  matter  and  the 
subjacent  medullary,  which  were  softened  in  some 
measure.    It  consisted  of  a  fibroid  stroma  imbed- 
ding great  numbers  of  cells.  These  were  generally 
rather  large,  as  large  as  an  hepatic  cell,  and  con- 
tained several  nuclei  of  normal  size  and  aspect, 
with  some  granular  matter.   The  cells  showed  also 
a  tendency  to  endogenous  formation,  one  or  more 
vesicles  existing  in  their  interior,  in  or  around 
which  the  nuclei  lay.    Besides  the  larger  cells 
there  were  also  a  good  many  fibre  forming  nuclei 
In  the  superior  vermif.  process  of  the  cerebellum 
there  was  a  larger  cancerous  mass,  around  which 
the  tissue  was  much  broken  up.    It  consisted  of 
roundish,  largish,  granulous  cells,  mingled  with  a 
good  many  glomeruli.     The  tumor  in  the  loft 
mamma  was  also  an  evident  cancer. 

Mr.  Paget  describes  scirrhus  in  the  bones  as 
almost  invariably  a  secondary  affection.  The 
growth  may  be  either  circumscribed,  or  infiltrated. 
As  it  grows,  it  often  causes  absorption  of  the  bone 
around  it,  so  that  the  whole  diameter  of  the  bone, 
increased  or  not  in  thickness,  may  be  formed  by 
the  morbid  mass.  "  The  cancer  cells,"  he  says, 
"  form,  without  fibrous  tissue,  a  hard  or  very  firm, 
elastic  greyish  substance,  shining,  and  sometimes 
translucent,  sometimes  with  an  obscure  fibrous  ap- 
pearance. The  likeness  to  the  common  hard  can- 
cer of  the  breast  is  complete  in  both  general  and 
microscopic  characters,  and  not  loss  complete  the 
contrasts  to  the  usual  forms  of  medullary  cancer." 

"  In  the  liver,"  Dr.  Walshe  says,  "  the  scirrho- 
encephaloid  combination  is  of  the  most  frequent 
occurrence;  next  follows  the  solanoid  variety  (po- 
tato-like). Fibrifonn  stroma  abounds  in  the  scir- 
rhous nodule."  Dr.  Bennett  {Obs.  xvi.)  says*vith 
reference  to  the  so-called  white  tubercle  of  the 
liver,  described  by  Baillie  and  Farre  : — Such  cases 
are  by  no  means  uncommon,  and  I  have  invariably 
found  cancerous  masses  to  consist  of  a  firm  coagu- 
lated blastema,  in  which  cancer  cells,  in  every  stagf 


of  development,  could  lie  discovered.  One  of  my 
own  observations  is  as  follows.  Hepatic  cancer 
from  an  old  man,  set.  80,  who  never  had  any  sym- 
ptoms referable  to  the  liver  ;  it  appears  as  largish 
nodules  varying  in  size  from  tliat  of  a  pea  to  that 
of  a  small  apple,  somewhat  nodulated,  well  defined, 
not  encysted,  depressed  in  the  centre,  where  they 
reach  the  surface,  and  showing,  on  section,  nume- 
rous dead- white  spots  crowded  close  together  on  a 
greyish  translucent  ground.  They  are  very  firm. 
The  white  spots  consist  of  molecular  masses  of 
fatty  matter  heaped  up  together  ;  the  greyish  con- 
sists of  a  fibroid  stratum  containing  more  or  less 
perfect  fibres,  fibre-forming  nuclei,  free  nuclei,  staif- 
shaped  corpuscles,  and  granulous  globules.  In 
another  case,  a  liver  presented  numerous  nodules 
and  masses  of  hard  white  cancerous  looking  sub- 
stance; in  these  I  could  find  no  appeaiance  of  can- 
cer cells  at  all,  only  abundance  of  fibre-forming 
solid  blastema,  imbedding  remains  of  hepatic  cells, 
and  orange  pigment  masses.  Lebert  relates,  p. 
381,  a  case  of  hepatic  scirrhus,  in  which  he  de- 
scribes the  scirrhous  fibres  as  thin,  close,  fascicu- 
lated, plexiform,  and  containing  cells  in  their 
meshes.  These  instances  seem  sufficient,  I  think, 
to  prove  the  existence  of  a  fibrous  stroma  in  scir- 
rhus of  the  liver;  an  organ,  whose  structure,  con- 
sisting mainly  of  cells  with  fibrous  septa  only  be- 
tween the  lobules,  aftbrds  a  favourable  opportunity 
for  distinguishing  certainly  the  presence  of  new- 
formed  fibre, 

Mr.  Paget,  after  refusing  the  name  carcinoma 
fibrosum  {adopted  by  Rokitansky  as  a  synonyme 
of  scirrhus)  to  the  ordinary  instances  of  hard  can- 
cer, says,  yet  there  are  cancers  which  contain  not 
only  abundant,  but  peculiar,  fibrous  tissue;  and 
these  may  well  be  called  "  fibrous  cancers,"  and 
may  be  considered  as  a  distinct  form  or  species, 
unless  it  should  appear  that  they  are  always  asso- 
ciated as  secondary  diseases  with  scirrhous  cancers 
of  the  more  ordinary  structure;  so  that  we  may 
suppose  the  same  blastema  is  in  one  organ  deve- 
loped into  fibrous  tissue,  in  others,  at  the  same 
time,  into  cancer  cells.    Fibrous  cancer  of  the 
ovarij,  affecting  one  or  both,  coexists,  according  to 
ilr.  Paget,  with  common  hard  cancer  of  the  breast 
or  stomach.    The  ovary  is  replaced  "  by  a  nodu- 
lated mass  of  uniformly  hard,  heavy,  white,  and 
fibrous  tissue."    The  mass  is  very  tough,  and  its 
component  fibres,  though  too  slender  to  be  mea- 
sured, are  peculiarly  hard,  compact,  closely  and 
irregularly  woven  ;  they  are  not  mingled  with 
elastic  fibres.    But  few  and  imperfect  cancer  cells 
are  present,  and  more  numerous  nuclei  elongated 
and  slender.    The  unossified  parts  of  osteoid  can- 
cer seem  to  belong  to  the  same  class.   The  distinc- 
tion which  Mr.  Paget  attempts  to  sustain  between 
fibrous  stroma  of  cancer  developed  fnim  its  specific 
blastema,  and  that  which  is  derived  from  the  ori- 
ginal fibrous  tissue  of  the  affected  organ,  whether 
in  its  natural  state,  or  increased,  condensed,  or 
otherwise  morbidly  changed,  does  not  seem  to  be 
well  established.    Who  can  doubt  that  morbidly 
changed  fibrous  tissue  in  cancer  is  modified  in  such 
wise  that  it  has  become  itself  cancerous  ! 

With  respect  to  the  vessels  of  a  scirrhous  tu- 
mor, all  that  needs  to  be  said  is  that  they  are 
scanty.  Dr.  Carswell's  account  of  a  proper  circu- 
lation must  be  considered  rather  mythical,  although 
it  is  quite  possible  that  blood  and  vessels  may  be 
formed  in  the  morbid  growth  without  being  thrown 
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out  as  loops  from  those  naturally  existing.  An 
unusual  development  of  such  would  give  the  hte- 
matoid  character.  No  lymphatics,  or  nerves,  of 
new  formation  have  been  found  in  scirrhus. 

Very  little  information  of  any  value  has  yet 
been  obtained  respecting  the  chemical  constitution 
of  scirrhus.  It  does  not  appear  to  contain  any 
gelatine,  or  animal  extractive,  and  a  less  proportion 
of  albumen  and  fatty  matter  than  encephaloid,  but, 
on  the  other  hand,  nearly  twice  the  amount  of  in- 
organic  saline  compounds  in  the  latter,  Miiller 
considers  casein  to  be  very  imiformly  present  in 
mammary  scirrhus,  although  not  derived  from  the 
lactiferous  ducts,] 

Description  of  various  conditions  of  cancer.  — A 
truly  scirrhous  tumor  of  the  breast,  capable  of 
changing  into  open  cancerous  ulceration,  and  of 
a  certain  size,  is  described  by  Sir  Everard  Home 
as  hard,  heavy,  and  closely  connected  with  the 
mammary  gland,  and  when  moved  the  whole 
gland  moves  along  with  it.  When,  indeed,  all  the 
following  characters  are  present,  no  doubt  can 
exist  about  the  nature  of  the  disease  :  an  early 
puckering  of  the  integuments  ;  a  dull  brown,  or 
leaden  coloured  appearance  of  them  ;  a  knotted 
uneven  feel  of  the  swelling  ;  occasional  darting 
pains  in  it :  an  early  fixed  attachment  of  it  to  the 
skin  above,  and  pectoral  muscle  underneath  ;  and 
a  retraction  of  the  nipple.  According  to  Sir 
Charles  Bell,  it  is  the  ligamentous  bands  which 
produce  the  retraction  of  the  nipple,  by  extending 
between  its  ducts  ;  and  destroying  its  spongy  tex- 
ture.   (See  Med.  Chir.  Trans,  vol,  xii,  p.  233.) 

Mr.  Travers's  description  of  the  external  cha- 
racters of  scirrhus  is  one  of  the  best  which  I  am 
acquainted  with.    "Hardness  (says  he),  with  in- 
crease of  weight,  inelasticity  or  toughness  in  some 
cases,  knotty  or  craggy  induration  in  others.  Cir- 
cumscription and  mobility  beneath  the  skin  in  its 
earliest  stage,  but  not  to  such  a  degree  in  the  sub- 
jacent bed  as  to  allow  of  the  fingers  passing  be- 
neath the  tumor  and  turning  its  edge  upwards. 
Next,  2.  e.  m  the  second  stage,  close  adhesion  to 
the  tegument,  and  such  incorporation  with  the 
glandular  organ,  in  which  it  is  seated,  as  to  have  no 
mobility  but  that  of  the  gland  itself  upon  the  parts 
beneath.  The  adhesion  of  the  skin  either  stretches, 
or  partially  retracts  and  puckers  it,  according  to 
the  smooth  or  unequal  surface  of  the  tumor  or 
to  the  close  or  loose  attachment  and  particular 
conformation  of  the  integument  at  the  spot,  as,  for 
example,  next  the  nipple,- and  at  a  distance  from 
t ;  or  beneath  the  mucous  membrane  of  the  pylo- 
■us,  or  rectum,  and  the  common  integument  of  the 
body.    Third  stage  :  contraction  and  diminution 
ly  pressure  of  volume  in  the  gland  as  the  tumor 
mcreases.  Abrupt  projection  of  one  large  coloured 
tubercle  ;  sometimes  of  several  smaller  tubercles 
or  nodules.    Irreducibleness  of  volume  and  hard- 
ness by  topics  or  medicine.    Transient  pains,  which 
lave  been  hitherto  obscure  and  occasional  now 
more  distmct  and  frequent,  like  the  pricking  of  a 
sharp  instrument,  with  a  sense  of  heat,  or  burnine 
Uusky  or  livid-red  colour  of  the  skin,  with  re- 
splendent tension.    Excoriation  or  cracking  of  the 
skin  at  the  summit  or  base  of  the  tubercles,  and 
fungous  elevations,  with  ichorous  and  sanious  ooz- 
ing.   Neither  of  these  signs  is  individually  diag- 
nostic."   (See  Med.  Chir.  Trans,  vol.  xv.  205?) 
To  continue  the  same  gentleman's  description  the 
ulcerative  process  at  length  opens  the  tumor, 
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where  the  cracked  nnd  livid  integument,  previ- 
ously exuding  a  sanious  ichor,  is  most  prominent, 
and  the  external  opening  is  sometimes  enlarged 
by  a  partial  sloughing  of  the  integument.  Sup- 
puration now  takes  place  in  the  surrounding  cel- 
lular membrane,  and,  as  granulations  spring  up 
luxuriantly  fiom  the  sides,  the  centre  of  the  tu- 
mor gapes,  and  becomes  a  cavity  more  or  less 
considerable.  The  granulations  have  a  spongy  or 
fungoid  character,  and  are  so  elevated  and  broadly 
everted,  as  to  give  the  appearance  of  additional 
depth  and  breadth  to  the  sore.  "  As  the  slough- 
ing process  enlarges  and  deepens  the  centre,  the 
disease  becomes  exceedingly  offensive;  and  although 
granulations  continue  sprouting  circumferentially 
at  the  same  time,  they  have  not  the  power  of 
maintaining  their  vitality.  It  is  in  vain  that  we 
attempt  to  preserve  the  ulcer  from  foulness  and 
fetor,  by  detergent  applications  ;  we  can  render  it 
clean,  but,  in  a  day  or  two,  the  newly  cleansed 
surface  ulcerates  afresh,  instead  of  advancing 
towards  cicatrisation."  (Travers,  in  Med.  CJiir. 
Trmis.  vol.  xv.  p.  211.)  He  adds,  that  in  scirrhus 
it  is  not  suppuration  which,  as  in  scrofulous  and 
other  tumors,  brings  the  disease  to  the  surface  ; 
nor  does  the  skin  ulcerate  until  after  the  scirrhus. 
"  Encompassed  by  a  dense  wall,  the  centre  breaks 
up  by  ulceration,  constituting  the  state  of  occult 
cancer.  Indeed,  the  scirrhus  is  seldom  removed 
so  early  as  to  be  found  with  its  nucleus  unbroken 
(p.  213).  This  observation  agrees  with  that  of 
Laennec  respecting  the  softening  process,  who  only 
erred  in  representing  it  as  invariably  taking 
place. 

Mr.  Abernethy  describes  the  diseased  skin,  co- 
vering a  scirrhous  tumor  of  the  breast,  as  gene- 
rally ulcerating  before  the  swelling  has  attained 
any  great  magnitude  :  a  large  chasm  is  then  pro- 
duced in  its  substance,  partly  by  a  sloughing,  and 
partly  by  an  ulcerative  process.  Sometimes,  when 
cells  contained  in  the  tumor  are  by  this  means 
laid  open,  their  contents,  which  are  pulpy  matter 
of  different  degrees  of  consistence  and  various 
colours,  fall  out,  and  an  excoriating  ichor  ensues 
from  their  sides.  This  discharge  takes  place  with 
a  celerity  which  would  almost  lead  to  the  belief 
that  it  can  hardly  result  from  the  process  of  se- 
cretion. Afterwards  an  attempt  at  reparation  is 
made.  New  flesh  is  formed,  constituting  a  fungus 
of  peculiar  hardness.  This  even  occasionally  ci- 
catrises. But  though  the  actions  of  the  disease 
are  thus  mitigated — though  they  may  be,  for  some 
time,  indolent  and  stationary  —  they  never  cease, 
nor  does  the  part  ever  become  healtliy. 

In  the  meanwhile,  the  disease  extends  through 
the  medium  of  the  absorbent  vessels.  Their  glands 
become  affected,  at  a  considerable  distance  from 
the  original  tumor.  The  progress  of  carcinoma 
in  an  absorbent  gland  is  the  same  as  that  which 
has  been  already  described.  The  disease  is  com- 
municated from  one  gland  to  another,  so  that  after 
all  the  axillary  glands  are  affected,  those  which 
lie  under  the  collar-bone,  at  the  lower  part  of  the 
neck,  and  upper  part  of  the  chest,  become  disor- 
dered. Occasionally,  a  gland  or  two  become 
diseased  higher  up  in  the  neck,  and  apparently  out 
of  the  course  whicli  the  absorbed  fluids  would 
take.  As  the  disease  continues,  the  absorbent 
glands,  iu  the  course  of  the  internal  mammarv 
vessels,  become  affected.  In  the  advanced  stage, 
small  tumors,  similar  in  structure  to  the  original 


disease,  form  at  some  distance,  so  as  to  make  a 
kind  of  irregular  circle  round  it. 

The  strongest  constitutions  now  sink  under  the 
pam  and  irritation  which  the  disease  creates,  ag- 
gravated by  the  obstruction,  which  it  occasions  to 
the  function  of  absorption  in  those  parts,  to  which 
the  vessels  leading  to  the  diseased  glands  belong. 
Towards  the  conclusion  of  the  disease,  the  patient 
is  generally  affected  with  difficulty  of  breathing 
and  a  cough.  (See  Aberneihy's  Surgical  Woi'Ics, 
vol.  ii.  p.  72,  &c.)  ' 
The  general  condition  of  the  patient  is  excel- 
lently described  by  Sir  Charles  Bell :  —  After  no- 
ticing the  hectic  fever  which  preys  upon  her,  he 
observes,  the  countenance  is  pale  and  anxious, 
with  a  slight  leaden  hue  ;  the  features  have  be- 
come pinched,  the  lips  and  nostrils  slightly  livid ; 
the  pulse  is  frequent;  the  pains  are  severe.  In 
the  hard  tumors,  the  pain  is  stinging,  or  sharp; 
in  the  exposed  surface,  it  is  burning  and  sore. 
Pains,  like  those  of  rheumatism,  extend  over  the 
body,  especially  to  the  back  and  lower  part  of  the 
spine,  the  hips  and  shoulders,  &c.  Successively 
the  glands  of  the  axilla,  and  those  above  the  cla- 
vicle, become  diseased.  Severe  pains  shoot  down 
the  arm  of  the  affected  side;  it  swells  in  an  alarm- 
ing degree,  and  lies  immovable.  At  length,  there 
is  nausea  and  weakness  of  digestion.  A  tickling 
cough  distresses  her.  Severe  stitches  strike  through 
the  side;  the  pulse  becomes  rapid  and  faltering; 
the  surface  cadaverous;  the  breathing  anxious;  and 
so  she  sinks."  (Med.  Chir.  Trans,  vol.xii.  p.  223.) 

One  of  the  most  deplorable  effects,  occasionally 
resulting  from  cancer,  is  so  great  a  fragilitj^  of 
the  bones,  that  those  of  the  limbs  are  broken  by 
the  most  trifling  causes,  as  merely  turning  in  bed, 
&c.  Sir  Astley  Cooper  mentions  several  exam- 
ples of  this  fact.  In  the  collection  at  St.  Thomas's 
Hospital  is  the  thigh-bone  of  a  Mrs.  Edge,  which 
broke  on  her  merely  rising  in  bed;  and  also  the 
thigh-bone  of  another  cancerous  patient,  that  was 
fractured  by  her  turning  in  bed.  {Lectures,  ^c. 
vol.  ii,  p.  ]  84.)  I  have  seen  several  instances  of  this 
fact  myself.  A  female  patient  was  in  the  North 
London  Hospital  under  Mr.  Liston  with  a  cancerous 
breast,  and  a  humerus  which  broke  spontaneously. 
She  had  also  had  some  other  bone  fractured  in  the 
same  way;  and,  what  deserves  attention,  the  union 
had  taken  place  ver3'  well.  In  the  museum  of 
University  College  is  a  thigh-bone,  which  gave 
way  in  a  coachman  as  he  was  turning  in  bed, 
while  he  was  labouring  under  cancer  of  the  blad- 
der. (See  Med.  Chir.  Trans,  vol.  xvii.)  Other 
cases  are  recorded  by  surgical  writers.  (See  Fra- 
gilitas  Ossium.)  It  seems  that  the  scirrhous  sub- 
stance is  deposited  in  the  structure  of  the  bones,  as 
the  sternum  of  Mrs.  Edge,  above  mentioned,  fully 
illustrates;  and  iu  the  Museum  at  St.  Thomas's 
are  two  curious  specimens  of  diseased  spine,  in 
which  much  of  the  bone  is  absorbed,  and  scirrhous 
tubercles  are  deposited  in  the  spaces  produced  by 
absorption.  In  Universitj"^  College  Museum  is  a 
portion  of  the  skull,  containing  a  similar  deposit, 
in  lieu  of  osseous  matter  :  it  was  taken  from  a 
woman,  who  died  of  a  cancer  of  the  breast. 

In  the  above  species  of  carcinoma  described 
by  Mr.  Abernethj',  the  part  is  peculiarly  hard, 
and  rarely  attains  considerable  magnitude.  He 
admits,  however,  that  there  are  varieties,  and 
speaks  of  another  case,  iu  which  the  integuments 
sometimes  remain  pale  and  pliant;  "and  a  sur- 
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geon  wlio  first  sees  the  breast  in  this  state,  niay 
doubt  whether  the  disease  be  actual  cancer  or 
common  sarcoma.  The  substance  of  the  tumor 
is  also  much  less  hard  than  in  the  specimen  first 
described  ;  yet  it  is  more  compact  and  weighty 
than  most  other  diseases  of  the  same  bulk  which 
are  not  carcinomatous.  If  the  history  of  the  dis' 
ease  accords  with  that  of  carcinoma;  that  is  to 
say,  if  it  began  in  a  small  district,  and  regularly 
and  unabatingly  attained  its  present  magnitude; 
if  the  surface  of  the  tumor  be  unequal,  having 
produced  in  various  parts  roundish  projecting 
knobs,  the  disease  will  almost  invariably  be  found 
to  be  carcinoma.  The  skin  will  soon  adhere  to 
one  or  more  of  these  prominences;  it  will  ulcerate 
and  expose  the  subjacent  parts;  and  the  future 
progress  of  the  disease  will  accord  to  that  of  the 
harder  and  smaller  specimen,"  except  that  the  ab- 
sorbents are  much  less  liable  to  be  affected. 

The  edges  of  a  cancerous  ulcer  are  hard,  rag- 
ged, and  unequal,  very  painful,  and  reversed  in 
different  ways,  being  sometimes  turned  upwards 
and  backwards,  and,  on  other  occasions,  inwards, 
The  whole  surface  of  the  sore  is  commonly  un- 
equal :  in  some  parts  there  are  considerable  ris 
ings,  whilst,  in  others,  there  are  deep  excavations. 
The  discharge,  for  the  most  part,  is  a  thin,  dark 
coloured,  fetid  ichor  ;  and  is  often  possessed  of 
such  a  degree  of  acrimony,  as  to  excoriate,  and 
even  destroy,  the  neighbouring  parts.  In  th 
more  advanced  stages  of  the  disease,  a  good  deal 
of  blood  is  often  lost  from  the  ulcerated  vessels, 
A  burning  heat  is  universally  felt  over  the  ulcer- 
ated surface  ;  and  this  is  the  most  tormenting 
symptom  that  attends  the  disorder.  Those  shoot- 
ing, lancinating  pains,  which  are  sometimes  very 
distressing  in  the  occult  state  of  the  complaint, 
become  now  a  great  deal  more  so.    {B.  Bell.) 

According  to  Sir  Charles  Bell,  scirrhus  of  the 
breast  belongs  to  that  period  of  life  when  the  ute- 
rine functions  cease.  Menstruation  becomes  irre- 
gular, both  in  respect  to  time  and  quantity.  Long 
intervals  occur,  after  which  the  discharge  is  pro- 
fuse, with  unusual  distui banco  of  the  general 
system.  The  mamma,  in  particular,  sympathises 
with  the  condition  of  the  uterus ;  pains  shoot 
through  it,  and  it  swells;  and  when  the  general 
fulness  and  tension  subside,  a  partial  hardness,  an 
indurated  lump,  is  left,  with  irregular  margins, 
which  mix  with  the  substance  of  the  breast.  The 
hardness  extends,  until  the  whole  gland  is  unusu- 
allj-  firm,  the  disease  becoming  at  the  same  time 
tuberculated,  or  knobby  and  irregular.  The  veins 
enlarge,  and  assume  a  deep  blue  colour.  In  the 
meantime,  the  strength  declines,  and  the  patient 
becomes  emaciated.  The  nipple  is  now  not  only 
drawn  in  and  incapable  of  erection,  but  retracted 
in  comparison  with  the  irregular  convexity  of  the 
mamma.  In  a  later  stage,  the  skin  is  puckered 
and  tucked  in.  These  parts  now  firmly  adhere  to 
the  subjacent  mass,  and  sometimes  there  is  bleed- 
ing from  the  nipple;  in  which  case,  the  axillary 
glands  are  affected  early. 

The  disease  may  begin  very  differently.  A 
small  hard  tumor  is  felt  deeply  seated  in  the 
mamma.  It  is  difficult  to  distinguish  whether  or 
not  it  is  a  part  of  the  proper  gland.  It  becomes 
painful,  approaches  the  surface,  becomes  attached 
to  the  mamma  and  to  the  skin,  and  is  gradually 
incorporated  with  them.  The  skin  becomes  dis- 
coloured, the  surface  moist,  and  the  patient  is  ap- 


prehensive of  the  occurrence  of  a  sore.  At  length 
the  part  does  ulcerate,  and  begins  to  discharge. 
The  bottom  of  the  sore  is  foul  and  sloughy;  the 
smell  is  offensive  ;  and  the  constitution  sympa- 
thises with  the  state  of  the  sore.  The  whole  gland 
is  now  hard,  and  adherent  to  the  pectoral  muscle. 
The  edges  of  the  sore  are  particularly  hard,  and 
present  a  dark  red,  glazed  appearance.  They  are 
not  everted  and  curling,  but  rather  depressed 
under  the  general  convexity  of  the  tumor.  This 
will  certainly  be  the  appearance  in  a  fat  woman. 
The  chasm  is  deep,  with  solid,  abrupt,  sharp  edges. 
In  proportion  as  its  depth  increases,  the  surround- 
ing hardness  extends,  and  the  whole  breast  feels  of 
a  stony  hardness. 

Cancer  of  the  breast  sometimes  assumes  another 
form,  which  is  also  well  described  by  Sir  C.  Bell: 
although  the  disease  commences  in  the  mamma,  it 
rather  propagates  itself  by  extending  its  peculiar 
structure  to  the  cutaneous  glandular  texture. 
Around  the  nipple,  tubercles  are  felt  in  the  skin, 
which  extend  to  the  skin  of  the  breast,  neck,  and 
shoulders,  and  soon  become  painful.  At  first,  they 
assume  a  high  red  colour  ;  then  a  yellowish  trans- 
parency in  the  centre.  They  do  not  suppurate  and 
break,  but  change  into  corroding  ulceration. 

It  is  a  form  of  the  same  disease,  says  Sir  C.  Bell, 
when  the  breast  presents  a  tumor  elevated,  tuber- 
culated, and  remarkably  firm,  without  any  elasti- 
city, but,  on  the  contrarj-,  fixed  to  the  side,  and 
presenting  one  consolidated  mass.  The  surface  is 
granular,  and  of  a  deep,  or  rather  dark  red  colour, 
with  a  bluish  cast,  somewhat  like  the  colour  of  a 
peach.  This  tumor  ulcerates,  and  sloughs,  and 
bleeds  profusely.  The  disease  is  propagated  by 
tubercles  under  the  skin,  towards  the  sternum  and 
clavicles;  and  it  is  a  case  soon  accompanied  with 
effusion  in  the  chest.  (C.  Bell,  in  Med.  Chir. 
Trans,  vol.  xii.  p.  216,  220.) 

On  dissection,  Sir  Astley  Cooper  observes,  that 
the  breast  is  one  solid  mass  like  cartilage,  with 
very  httle  vascularity  except  at  its  edges,  and  in- 
ternally fibrous.  When  the  breast  has  acquired 
any  magnitude,  he  says,  there  is  generally  an  open- 
ing in  It,  m  which  case  it  has  the  appearance  in- 
ternally of  being  worm-eaten,  and  spongy.  In  the 
situation  of  tlie  ulceration  it  is  very  vascular  and 
bloody  serum  is  met  with.  The  absorbent  glands 
put  on  the  same  character  as  the  scirrhous  breast 
The  cellular  membrane,  skin,  and  muscles  are  also' 
affected.  Sometimes  the  diseased  glands  above 
the  clavicle  press  upon  the  thoracic  duct,  and  thus 
interrupt  the  transmission  of  chyle  into  the  blood 
Hence  the  appetite  is  sometimes  voracious,  though 
the  patient  is  rapidly  wasting.  I„  the  chest,  on 
the  same  side  as  the  disease,  hydrotlior.nx  prevails 
and  the  absorbents  on  the  pleura  are  in  a  morbid 
state,  and  small  white  spots,  like  pins'  heads,  are 
!ible.  Iraces  of  scirrhous  disorder  Sir  Astlev 
Cooper  ikewise  represents  as  occasionally  existinc 
in  the  liver,  utprna.  A:,-  S 


[M.  Velpeau  s  experience  in  the  diseased  states 
of  the  breast  has  been  so  great,  that  it  seems  very 
desirable  to  present  a  brief  account  of  the  several 
forms  of  cancer  which  he  recognises  according  to 
naked  eye  inspection.  He  makes  two  principal 
varieties  (1)  Liyneous  scirrhus,  and  (2)  Lardaceous 
scirriius.  The  principal  characteristics  of  the 
former  are  hardness,  "  the  inextcnsibility  of  wood 
and  no  fixed  limits,  so  that  they  arc  continuous 
with  the  neighbouring  tissues,  without  appreciable 
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line  of  demarcation."  The  first  subvariety  (a) 
Globular  scirrhus,  seldom  is  larger  tlian  a  nut  or 
hen's  egg,  it  is  continuous  with  the  mammary 
gland,  and  as  it  grows  involves  the  skin,  which  as- 
sumes a  grej-  or  speckled  aspect.  It  is  pretty  easy 
to  ascertain  its  limits. 

(6)  Ramose,  or  Arborescent  scirrhus  extends  itself 
like  roots  amidst  the  neighbouring  organs.  The 
fibrous  tissue,  inter  woven  with  and  around  the  gland, 
seems  to  be  indurated,  and  to  have  undergone  the 
ligneous  transformation.  "  Thence  arises  an  irregu- 
lar, hard,  ill-circumscribed  tumor,  which  becomes 
lost  insensibly  towards  the  skin,  or  towards  the 
circumference  of  the  mamma,  in  the  form  of  rays, 
bridles,  irregular  septa,  or  divergent  cords."  This 
species,  with  its  central  nucleus,  from  which  the 
radii  proceed,  gave  origin  to  the  name  cancer,  the 
appearance  presented  being  not  unlike  that  of  the 
bod}'  of  a  crab  and  its  claws.  On  a  section  being 
made,  the  mamma  is  found  partitioned  by  hard  laj'ers, 
lardaceous,  and  creaking  under  the  knife.  These 
often  stretch  far  up  into  the  axilla,  or  in  other  direc- 
tions ;  they  do  not  so  much  seem  to  result  from  a 
new  growth  as  from  a  transformation  of  the  normal 
elements  of  the  part.    Removal  is  very  difficult. 

(c)  Teyumeniary  scirrhus,  or  in  the  form  of  a  breast- 
plate (en  euirasse).  This  subvariety  sometimes 
occurs  as  a  single  disc,  sometimes  at  various  points 
of  the  skin,  each  tolerably  distinct  from  the  other. 
"  In  the  first  variety,  the  integuments  are  hard  to 
the  touch,  roughened,  stiff,  thickened,  of  a  reddish 
tint,  and  of  a  stencilled  grey  colour,  which  is  alto- 
gether abnormal."  They  look  as  if  tanned,  or  like 
a  portion  of  stiff  leather.  In  the  second  sub- 
variety,  the  plates  are  smaller,  and  disseminated, 
but  of  the  same  characters.  On  section  it  is  easily 
seen  that  the  skin  is  the  exclusive  seat  of  the 
disease,  and  that  in  degenerating  it  has  (some- 
times doubled  in  thickness)  acquired  a  density 
like  the  hide  of  a  pig,  or  some  large  animal.  The 
patches  of  disease,  at  first  small  in  size,  attract 
little  attention  ;  afterwards,  as  they  enlarge,  they 
fuse  together,  "  forming  plates  of  larger  and  larger 
extent,  and  sometimes  even  a  regular  cuirass." 
After  a  time,  pain  and  heat  are  felt  in  the  diseased 
part,  with  general  distress  and  anxiety;  "  and  still 
later,  the  respiration  becomes  difficult,  the  move- 
ments of  the  chest  are  interfered  with  ;  it  appears 
as  if  surrounded  with  an  iron  girdle,  which,  becom- 
ing smaller  and  smaller,  threatens  to  stifle  the  un- 
fortunate patient.  Death,  indeed,  does  sometimes 
occur  in  this  way,  the  respiratory  movements  being 
no  longer  possible,  but  often  also  in  the  way  of 
exhaustion  from  ulceration,  with  discharge  taking 
place  at  various  points.  This  peculiar  form  of 
cancer  is  seldom  confined  to  the  integuments 
throughout,  it  may  even  commence  as  such  in  the 
deeper  parts.  It  is  sometimes  associated  with 
one  of  the  other  forms.  All  surgical  treatment  is 
useless. 

(d)  Ligneous  scirrhus  en  masse. — A  large  portion 
on  the  whole  of  the  mammary  gland  seems  to  be 
attacked  at  once  ;  the  breast  in  the  space  of  two 
months  may  acquire  the  density  of  cartilage,  "  with- 
out undergoing  any  marked  change  in  form."  The 
secreting  tissue  is  always  the  primary  seat  of  the 
disease. 

(e)  Atrophic  scirrhus  forms  a  "tumor,  some- 
times flattened  and  tolerably  accurately  limited,  at 
others  somewhat  lobulated,  or  furnished  with  roots, 
presenting  a  depression  towards  the  skin  of  greater 


or  less  extent,  which  proceeds  to  increase  in  size 
until  it  ulcerates,  or  becomes  excoriated."  The 
nipple  becomes  retracted,  and  the  integuments 
mottled,  and  then  buried  in  the  tumor.  It  is 
often  exceedingly  chronic,  lasting  ten  —  twenty 
years,  and  almost  invariably  occurs  at  an  advanced 
period  of  life.  Ulceration  is  very  gradual,  and 
may  be  interrupted  by  temporary  cicatrisation. 

(/)  Tuberculous  {pustule-like)  scirrhus.  —  The 
size  of  the  tubercles  varies  from  that  of  a  pin's 
head  to  that  of  a  hazel-nut.  Their  number  may 
be  four  or  five,  or  as  many  hundred.  They  may 
have  their  seat  on  the  surface  of  the  skin,  in  its 
texture,  in  the  subcutaneous  tissue,  or  in  the 
glandular  parenchyma.  They  somewhat  resemble 
the  pustules  of  ecthyma,  only  that  they  have  no 
tendency  to  softening  or  ulceration. 

(g)  Scirrhus  of  the  lactiferous  duets. — The  ex- 
istence of  this  form  is  not  positively  determined 
by  M.  Velpeau,  but  seems  to  be  very  probable. 
"  Externally,  as  regards  the  integuments,  it  is  not 
distinguishable  from  ordinary  scirrhus."  The  cut 
surface  of  one  is  described  as  being  covered  with  a 
large  number  of  open  orifices,  which  admitted  a 
probe.  Some  of  these  were  thus  followed  to  the 
root  of  the  nipple,  so  that  M.  Velpeau  was  con- 
vinced they  were  really  the  excretory  ducts.  All 
the  other  constituents  of  the  part  were  indurated, 
changed  in  character,  as  in  scirrhus,  In  this  case, 
no  recurrence  had  taken  place  at  the  end  of  a  3'ear; 
but  in  another  similar  one  fresh  cancerous  forma- 
tion appeared  around  the  cicatrix  at  the  expiration 
of  a  few  months.  I  have  e.x-amined  one  instance  of 
labial  cancer  in  which  gland  tubes  appe.ired  to  be 
distended  by  a  cell  growth  containing  numerous 
cancer  nuclei. 

(II.)  Lardaceous  scirrhus  appears  "  in  the  form 
of  hemispherical  tumors,  somewhat  irregular,  or 
slightly  lobulated  on  the  surface.  For  a  long  time 
the  tumor  remains  independent  of  the  skin,  and 
even  of  the  subcutaneous  structure ;  a  large  part  of 
the  mamma  is  usually  at  once  affected,  and  the 
swelling  is  continuous,  without  anj'  line  of  demar- 
cation whatever  with  the  glandular  parenchj-rna." 
The  density  is  less  than  that  of  ligneous  scirrhus, 
and  there  is  at  first  no  tendency  to  pucker  or  re- 
tract. On  section,  the  part  affected  appears  some- 
what marbled,  and  presents  shades  of  a  light 
brown,  yellow,  white,  or  reddish  white.  It  is 
with  some  difliculty  that  a  little  "sue  cancereux  " 
can  be  expressed  from  it.  Its  progress  is  mpid  ; 
it  returns  after  removal  with  the  greatest  obsti- 
nacy, and  is  most  certainly  fatal,  but  does  not  at 
first  affect  the  general  health  much. 

M.  Velpeau  concludes  by  remarking  that  the.=e 
difterent  varieties  of  scirrhus  are  but  slightly  dis- 
tinguished from  each  other  in  their  commencement 
and  in  their  termination,  as  also  in  their  intimate 
nature.  In  their  middle  period,  however,  they 
present  well-marked  difll'rential  characters. 

The  best  account  I  have  found  of  the  ulcemtion 
occurring  in  scirrhus  is  that  given  by  Mr,  Paget, 
of  which  I  subjoin  an  abridgment.  There  are  two 
principal  modes,  "  in  one  of  these  tiie  ulceration 
begins  superficiall)',  and  extends  inwards;  in  the 
other,  the  changes  leading  to  ulceration  begin  in 
the  substance  of  the  cancer,  and  thence  make  pro- 
gress outwards."  In  the  first,  as  the  skin  becomes 
infiltrated  by  the  cancer,  it  becomes  highly  con- 
gested, afterwards  more  and  more  thinned  as  the 
aincer  gradually  replaces  it,  until  at  last  it  is  all 


converted  into  cancer,  and  then  its  surface  is  ex 
coriated.  If  the  superficial  ulcer  thus  formed 
deepen,  it  does  so  "like  a  common  chronic  ulcer, 
deepening  by  sloughing  or  acute  inflammation." 
In  the  second  form,  softening  of  the  cancer  occurs 
in  the  interior  of  its  mass,  whether  as  the  result  of 
simple  or  inflammatory  degeneration,  and  the  soft- 
ened material,  when  discharged,  leaves  a  deep  ex- 
cavated ulcer.  The  edge  of  this  ulcer  is  raised 
and  everted  by  the  exuberant  growth  of  cancer  in 
and  beneath  the  adjacent  skin,  and  it  is  hard, 
nodular,  and  sinuous  in  correspondence  with  the 
characters  of  the  underlying  growth.  Cancerous 
formation  proceeds  all  around,  and  at  the  base  of 
the  ulcer,  at  a  greater  rate  than  the  destructive 
process,  and  the  morbid  material  may  even  take 
the  form  of  granulations.  "  In  all  its  course,  it  (the 
ulcer)  yields  a  thin,  ichorous,  and  often  irritating 
discharge,  that  smells  strongly  and  peculiarly." 

In  some  rare  cases  cancer  undergoes  a  spon- 
taneous regress,  and  becomes  obsolete.  This  is 
especially  rare  after  it  has  ulcerated.  A  highly 
interesting  instance  is  recorded  by  Mr.  Paget,  in 
which  recurring  cancerous  disease,  after  it  had  gone 
on  to  ulceration,  subsided  and  cicatrised  contem- 
poraneously with  the  development  of  pulmonary 
tuberculosis.  I  have  seen  two  instances  of  the 
converse,  cancer  destroying  life  while  tubercle  had  re- 
trograded and  become  obsolete.  Rokitansky  notices 
the  rare  occurrence  of  spontaneous  cure  of  cancer  by 
its  destruction  from  saniation,  the  mass  sometimes 
gradually  consuming  awaj%  sometimes  sloughing 
oflr  in  larger  masses.  In  the  First  Lines  of  Sur- 
gery, p.  353,  a  case  is  mentioned  of  the  mother  of 
a  young  woman,  who  died  of  cancer  uteri,  having 
had  both  her  breasts  entirely  destroyed  by  cancerous 
disease  which  had  terminated  in  extensive  slough- 
ing. The  woman  survived  to  at  least  the  age  of 
eighty,  with  of  course  a  very  mutilated  deformed 
condition  of  the  chest. 

_  Mr.  Paget  writes:  "Among  the  many  incon- 
sistencies in  the  life  of  cancers,  none,  I  think,  is 
more  striking  than  that  which  relates  to  the  attendant 
pain.  One  sees  cases  sometimes  that  run  through 
their  whole  career  without  any  pain."  lie  con- 
siders the  pain,  and  probably  with  justice,  to  be  of 
neuralgic  character  from  the  circumstance  that  "if 
we  compare  the  most  painful  and  the  kast  painful 
cancers  with  each  other,  we  may  find  their  struc- 
tnre  and  relations  exactly  similar."  In  the  earlier 
periods  of  the  disease  the  pain  is  generally  slight, 
and  does  not  assume  the  lancinating  character  till 
a  later  period.  When  growing  quicklj-,  inflamed, 
iilcerating,  or  about  to  slough,  the  pain  of  scirrhus 
IS  increased  ;  and  when  ulceration  is  progressive  a 
burning  or  scalding  sensation  is  added  to,  or  re- 
places, the  lancinating.] 

Ahemethy  pointed  out  the  error  of  dwelling  too 
much  on  lancinating  pain,  as  a  test  of  a  scirrhous 
tumor  :  first,  because  it  does  not  prevail  in  every 
case,  or  in  every  stage  of  cases  in  which  it  docs 
occur ;  and,  secondly,  because  it  is  a  symptom 
attending  other  tumors  which  arc  unlike  scirrhus  in 
structure.  (See  Abenielh/.t  Siiiyical  Worh,  vol.  ii. 
p.  69,  ^c.)  The  fact  of  scirrhous  tumors  being  often 
nnaccompanied  by  such  pain  is  now  so  familiarly 
known,  that  I  shall  merely  add  the  evidence  of 
Mr.  Travers,  on  this  interesting  point.  "  Not  un- 
frpfiuently  (says  he)  the  scirrhous  tumor  is  per- 
fectly inert,  from  the  period  of  its  formation  to 
the  close  of  life,  undergoing  very  slight,  if  any, 
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increase,  and  giving,  when  mental  apprehension  is 
appeased,  no  trouble  to  the  subject  of  it.  A  lady 
now  under  my  observation  has  been  many  years 
so  situated,  enjoying  uninterrupted  health,  though 
considerably  above  seventy  years  of  age.  The 
tumor  is  of  the  size  of  a  hen's  egg,  and  has  the 
genuine  scirrhous  character.  She  takes  sarsaparilla 
as  a  beverage,  and  the  probability  is,  that  what  in 
no  degree  affects  her  health  will  not  eventually 
shorten  her  life."  (See  Med.  Chir.  Trans,  vol.  xv. 
p.  214.) 

[Mr.  Paget  gives  the  following  account  of  the 
conditions  favouring  the  origin  of  scirrhous  tumors, 
(a)  Female  sex,  from  the  great  frequency  with 
which  the  breast  is  attacked  in  them,  (i)  Middle 
period  of  life,  or  more  exactly  the  years  intervening 
between  thirty-five  and  fifty.  The  comparative 
frequency  of  scirrhus  relatively  to  the  whole 
number  of  women  living  is  given  in  the  following 
table  :  —  ^ 


Relative  frequency  of 
origin  of  scirrhus. 


Ages  20  to  30    -    -      6  \ 
30  to  40    -    -  40 
40  to  50    -    -  100 
50  to  60    -    -  76 
60  to  70    -    -  38 
70  to  80    -    -    32 , 
(c)  Cessation  of  the  catamenial  discharge  does  not 
seem  to  be  an  important  "  moment  "  in  'the  origin- 
ation of  cancer.    Among  fifty-two  women  thus 
diseased  twenty-seven  menstruated  for  a  least  a 
year  after  their  discovery  of  the  cancer,  and  sixteen 
had  ceased  to  menstruate  for  a  year  or  two  more 
previous  to  it.    {d)  Hereditary  taint  does  not  seem 
to  be  of  very  much  influence,  it  is  estimated  as  being- 
present  m  about  one  out  of  six  suiferers.    It  does 
not  seem  to  determine  the  occurrence  of  cancer  at  an 
earlier  age  than  usual,    (e)  The  influence  of  pre- 
vious injury  or  disease  is  but  slight.    "  Only  six- 
teen out  of  ninety-one  ascribed  their  hard  cancer 
to  injury  or  any  such  local  cause."  (/)  The  eene 
ral  health,  in  a  remarkable  majority,  is  good  at 
the  time  when  the  cancer  is  first  observed     Of  one 
condition,  often  supposed  to  be  a  powerful  exciting 
cause,  VIZ.  mejital  affliction,  so  accurate  an  observer 
and  thinker  as  Dr.  Walshe  writes,  «  I  have  myself 
met  with  cases  in  which  the  connection  appeared 
so  clear  and  decisive,  that  to  question  its  reality 
would  have  seemed  a  struggle  against  reason.'' 
He  adds,  however,  immediately,  "but  the  extent 
to  which  this  influence  works  practically  has  doubt- 
less been  over  estimated."] 

[Encephaloid.] 
[This  species  appears  as  a  tumor  resembling  more 
or  less  the  white  cerebral  substance,  white  and 
softish,  sometimes  even  to  the  point  of  afi^b'rdinir 
the  most  marked  fluctuation.    The  softer  are  esti 
inated  as  being  twice  as  numerous  as  the  former 
by  Mr.  Paget.    'I  hey  may,  he  proceeds,  occur 
either  as  separable  tumors  or  infiltrations    "  In 
the  former  condition  they  are  most  frequent 
m  the  intermuscular  and  other  spaces  in  tho 
iimbs,  in  the  testicle,  the  mammary  gland  and  the 
eye  :  rarely  they  are  thus  found  in  tho  bones  In 
the  latter  condition  they  most  frequently  occunv 
the  substance  of  the  uterus,  the  digestive  canal  the 
serous  membranes,  the  periosteum,  and  the  bones  " 
1  lie  shape  of  snft  encephaloid  growths  is  generaliv 
round,  but  they  may  be  variously  lobed,  and  their 
outgrowths  may  extend  to  a  considerable  distance 
from  the  mam  mass.    Occasionally  a  distinct  cap- 
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sule  )3  formed  around  an  encephaloid  tumor,  and 
it  may  be  either  adherent  or  not  to  the  surrounding 
tissues.  When  compressed  a  milky  fluid  oozes  out 
from  these  tumors,  the  so-called  "cancer  juice," 
which  is  the  best  rough  test  of  their  nature,  if  the 
attention  be  confined  to  inspection  of  the  dead 
mass,  and  not  extended  to  its  vital  actions.  The 
firm  medullary  cancers,  as  Paget  describes  them, 
are  tense,  compact,  and  moderately  tough,  and 
"merge  into  exact  likeness  to  the  less  hard  and 
more  elastic  scirrhous  cancers."  They  sometimes 
present  a  strongly  marked  grain  as  if  from  fibres, 
but  usually  tear  or  split,  as  very  firm  coagulated  albu- 
men might.  Some  of  them  are  uniform,  others  lobed, 
even  to  the  degree  of  presenting  the  conglomerate 
appearance  like  a  salivary  gland  (pancreatic  sar- 
coma ?)  In  some  instances  the  characteristic  can- 
cer juice  cannot  be  obtained  on  pressure,  "  the 
firmest  tumors  may  give  only  a  thin  turbid  fluid." 
Rokitansky  notices  as  extreme  conditions  some 
growths  which  are  loose,  pulpx',  and  diffluent,  and 
others  which  in  density  and  resistance  approximate 
to  scirrhus.  This  difference,  he  says,  depends  as  well 
on  the  quantity  and  density  of  the  fibrous  stroma, 
as  also  on  the  relative  quantity  of  the  nuclei 
and  cells  and  fluid  intercellular  substance  consti- 
tuting the  cancer  juice  in  the  meshes  of  the  stroma. 
He  thus  describes  the  varieties  of  the  cancer 
cell-growih,  and  of  the  stroma,  (a)  Cells,  equal- 
ling or  exceeding  the  l-30th  millim.  {-^^  in.) 
in  size,  round,  or  oval,  angular,  with  processes, 
polyhedric,  like  ganglion  globules,  or  various 
epithelial  cells,  and  provided  with  one  or  several 
nuclei ;  sometimes  cells  containing  an  endogenous 
growth.  (6)  Club,  spindle-shaped,  caudate  cells, 
(c)  Naked  round  or  oval  nuclei,  of  ordinary  or 
larger  size,  elongated  like  a  staff' or  spindle.  Seve- 
ral of  these  elements  occur  very  often  together, 
one  or  other  usually  predominating.  (rf)  The 
nuclei,  whether  in  cells  or  free,  grow  on  very  often 
far  beyond  the  normal  size  into  round,  oval,  struc- 
tureless vesicles,  around  which  fibrously  elongated 
cells  and  nuclei  arrange  themselves  concentrically 
so  as  to  form  alveoli.  Rokitansky  considers  that 
tumors  such  as  these  are  often  identical  with  Le- 
bert's  "  fibro-plastic."  (e)  The  structureless  vesi- 
cles may  throw  out  pouch,  or  tube-like,  processes. 

The  stroma  may  consist  of  an  exceedingl}'  deli- 
cate areolated  tissue,  with  wide  meshes.  This 
condition  (as  I  have  myself  noticed)  ma)'  prevail 
at  the  periphery  of  a  growth,  while  at  its  base  the 
trabecule  and  lamellfe  are  very  much  stronger,  and 
the  meshes  smaller.  The  delicate  stroma  may  itself 
be  altogether  absent,  so  that  the  cancer  consists  of 
a  mere  cell-mass;  in  this  state  it  occurs  as  an  infil- 
tration of  spongy  osseous  tissue.  The  loculi  enclosed 
by  strong  trabeculae  may  be  as  large  as  a  bean  or 
millet  seed,  or  more.  They  may  form  tubes,  with 
terminal  dilatations.  The  trabeculre  may  assume 
a  dendritic  arrangement,  as  in  the  villous  cancer  to 
be  presently  described.  Sometimes  the  stroma  is 
osseous.  Growths  in  and  on  bones  are  penetrated 
by  thorn-like,  or  lamellar  osteophytes  springing  from 
the  bone,  and  produced  also  by  partial  ossification 
of  tlie  stronger  portions  of  the  fibrous  stroma. 
Sometimes  such  bony  skeletons  present  a  meshed 
or  tubular  arrangement.  Tliey  are  quite  independent 
of  the  osseous  shell  formed  in  some  cases  by  the 
growth  of  an  expanding  tumor  within  the  bone. 
Ossified  trabeculae  and  lamellte  occur  not  uncom- 
monly in  encephaloid  cancers  of  soft  parts,  Miiller's 


malignant  osteoid  seems  tobe  an  encephaloid  growth 
with  a  bony  skeleton.  The  supply  of  blood-vessels 
to  encephaloid  tumors  is  sometimes  very  great. 
They  do  not  diff'er  from  those  of  normal  tissues 
except  in  being  more  delicate  and  lacenible.  Some 
growths  resemble  erectile  tumors  in  the  number  of 
large  vessels  they  contain,  and  vary  in  size  accord- 
ing to  the  repletion  of  the  latter  with  blood. 
"  When  the  blood-vessels  are  chiefly  arterial,  the 
whole  mass  of  the  tumor  may  have  a  soft  full  pulsa- 
tion—  a  condition  which  seems  peculiarly  apt  to 
occur  when  tiie  tumor  is  in  part  imbedded  in  or 
supported  by  bone,  and  in  part  held  down  by 
fibrous  tissue,  such  as  that  of  the  periosteum." 
(Paget.)  Extravasations  of  blood  are  apt  to  take 
place  into  the  substance  of  these  tumors,  and  if 
wounded,  they  may  bleed  almost  as  if  a  vessel  had 
been  opened. 

(a)  The  female  sej;  does  not  so  powerfully  favour 
the  production  of  medullary  as  it  does  that  of  scir- 
rhous cancer.  (6)  Early  age  is  far  more  liable  to 
its  occurrence  than  it  is  to  that  of  scirrhus.  Out  of 
171  cases,  25  occurred  before  the  tenth  year,  and 
79  before  the  thirtieth.  Paget  and  Lebert  agree 
that  the  eyes,  the  testicles,  and  the  bones,  are  the 
situations  most  often  affected  at  the  earliest  age. 
(c)  The  influence  of  hereditary  tendency  is  probably 
about  the  same  in  medullary  as  in  scirrhous  cancer. 
{d)  An  injury  to  a  part  seems  not  unfrequently  to 
act  as  the  determining  cause  of  the  production  of 
cancer  of  this  kind  in  it.  (e)  The  Uglit-com- 
plexioned  appear  far  more  liable  to  be  the  subjects 
of  encephaloid  ;  the  darker,  of  scirrhus.  Indica- 
tions of  failing  health  occur  more  often  at  the  com- 
mencement of  the  former  than  of  the  latter.  The 
rate  of  growth  of  encephaloid  may  be  very  rapid. 
Mr.  Paget  has  known  it  to  exceed  a  pound  per 
month.  "  In  general,  the  more  rapid  the  growth, 
the  less  is  the  firmness,  and  the  less  perfect  the 
development  of  nuclei  and  cells."  The  growth  in 
other  cases  may  be  ver}'  gradual,  and  this  in  one 
tumor  while  others  are  increasing  rapidlj'.  The 
ulceration  which  takes  place  over  encephaloid 
growths  is  not  such  as  is  occasioned  by  scirrhus  ; 
"  it  is  only  such  as  may  ensue  over  any  quickly 
growing  tumor."  The  skin  and  covering  parts 
become  stretched  and  tliinned,  at  last  inflame  and 
ulcerate  ;  and  so  an  opening  is  formed,  out  of  which 
the  growth  protrudes  and  fungates  luxuriantly. 
Encephaloid  cancers,  though  themselves  diseases, 
have  their  normal  mode  of  life,  and  also  their  ab- 
normal deviations,  or  their  own  diseases.  They 
may  simply  degenerate,  by  a  kind  of  shrivelling  or 
condensation,  gradually  decrease,  and  at  last  dis- 
appear ;  or  they  may  undergo  fatty  metamorphosis, 
or  calcareous,  just  as  the  scirrhous  cancers.  They 
are  prone  to  be  the  seat  of  haemorrhage,  especially 
when  they  protrude,  and  also  of  apoplectic  extra- 
vasations into  their  substance,  by  the  changes  in 
wliich  they  may  come  to  present  various  colours. 
"The  extreme  examples  of  such  bleeding  cancers 
constitute  the  fnngiis  hcemalodes."  "  Acute  in- 
flammation, also,  is"  frequent,  especially  in  such  as 
are  exposed  through  ulcers.  It  may  produce,  not 
only  enlargement  of  the  blood-vessels  and  swelling 
of  the  tumor,  but  softening,  suppuration,  and 
I  believe,  other  of  its  ordinary  efl'ects.  The  soften- 
ing is  often  attended  with  a  rapid  fatty  degenera- 
tion or  disintt'gration  of  the  cancer  structures. 
"  By  slougliing,  also,  a  medullary  cancer  may  be 
wholly  ejected  ;  and  this  event  is  more  likely  to 


happen  than  with  any  other  kind  of  cancer,  hecansp 
no  other  is  common  in  the  form  of  an  isolable  mass." 
■  Mr.  Paget  proceeds  to  relate  a  case  in  which  a  whole 
large  cancer  in  the  thigh,  of  nine  months' growth, 
came  away,  together  with  nearly  three  inches  of 
the  femoral  artery  and  vein  which  ran  through  it. 
This  was  after  an  attempt  at  removal.  The  pain 
occasioned  by  encephaloid  tumors  seems  to  depend 
more  on  the  pressure  they  exert  on  surrounding 
parts  than  on  any  peculiarity  in  their  structure. 
Cachexia  is  often  very  apparent  in  the  early  stages 
of  the  disease.] 
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[Epithelial  Cancer.  (Cancroid,  Epithelial 
Cancroid,  Epithelioma.)] 
[It  occurs  chiefly  on  raucous  membranes,  or  the 
general  tegument,  but  frequently  penetrates  deep 
into  the  subjacent  tissues,  even  into  the  bones. 
VV  hiJe  thus  extending,  separate  masses  are  often 
lormed  in  the  vicinity  of  the  original  growth. 

The  special  situations  it  affects  are  the  mucous 
surfaces  of  the  larynx  and  trachea,  of  the  buccal 
cavity,  the  pharynx,  the  oesophagus,  the  stomach, 
the  rectum,  the  urinary  bladder,  vagina,  and  uterine 
cervix  ;  the  skin  and  sub-cutaneous  tissue  of  the 
lace,  lips,  and  cheeks,  ate  nasi,  scrotum,  prepuce 
glans,  labia,  extremities.    Its  occurrence  in  internal 
organs,  as  the  absorbent  glands,  the  liver,  lungs 
heart,  and  the  bones,  is  rare.  Rokitansky  (whose 
account  I  am  following)  describes  the  disease  on 
mucous  membranes  as  forming  roundish,  wartv- 
laminated,  whitish,  reddish-white,  or  reddish-blue 
tumors,  more  or  less  vascular  and  circumscribed  ■ 
or  appearing  as  a  flat,  degenerated  patch,  with  a 
warty,  granular  surface.    On  the  skin  it  may  form 
tumors  like  the  above  mentioned  ;  or,  more  often 
a  spreading  degeneration  of  the  tissue,  changing  it 
into  a  warty-laminar,  granular,  whitish-red  mass, 
tiome  of  these  growths  are  stifi;  dry,  brittle,  with 
a  nacreous  reflection  from  their  cut  or  broken  sur- 
face ;  others  are  softer  and  looser,  succulent  and 
tragile,  of  more  medullary  aspect. 

As  to  structure,  they  consist  (1)  ofaframeworh 
or  skeleton  ;  (2)  of  a  cell-groioth.  The  skeleton  in 
some  cases  is  absent,  so  that  the  growth  is  a  mere 
mass  of  cells  ;  in  others,  the  skeleton  forms  meshes 
ot  various  forms  ;  in  others,  again,  it  has  a  papil- 
lary or  dendritic  arrangement.  The  cell-groiuih  is 
especially  characterised  by  its  being  made  up  mainly 
of  particles  resembling  those  of  the  normal  epidermis 
or  epithelium  of  the  surface  afli-ected.  TJie  mature 
ones  are  flattened,  and  often  of  colossal  size  •  but 
the  younger  and  smaller  have  a  more  spherical  form 
and  granular  contents.    Free  nuclei  also  occur  in 

~  ./'Tk'^- <■ '^''^  production  of  hrood-cdU 
seems  also  o  be  a  feature  in  some  good  degree  pe- 
culiar 0  this  form  of  cancer  ;  as  well  as  the  i~- 
ment  to  which  the  name  of  "laminated  capsules," 
or     epidermic  globes,"  has  been  applied.  The 
brood-ce  Is  result  from  an  endogenous  formation 
taking  place  in  the  cavity  of  the  parent  cell  The 
nucleus  expands  into  a  large  clear  vesicle,  within 
whose  cavity  secondary  nuclei  appear  and  devclopo 
into  cells  ;  a  similar  process  taking  place  to  a  greater 
or  less  extent,  and  in  more  or  fewer  of  their  number 
It  the  primary  nucleus  remain  as  a  clear  vesicle  it 
'la  barren.    The  laminated  capsules  are  formed  bv 
the  great  expansion  of  one  nucleus  of  a  group  within 
i  primary  cell,  which  so  compresses  the  other  cells 
••hat  they  come  to  lie  as  flattened  scales  disposed 
'round  itself,  between  its  own  cell  wall  and  that  of 


the  parent  cell.  These  structures  are  not  absolutelv 
peculiar  to  epithelial  cancer  ;  they  have  been  seen 
m  sebaceous  cysts  and  myeloid  tumors  ;  but  thev 
are  nowhere  so  frequent  or  so  well  marked  as  thev 
are  in  nearly  every  epithelial  cancer." 

"  The  grey  substance  of  epithelial  cancers  crra- 
moiily  yields  to  pressure  only  a  small  quantity  of 
turbid_  yellowish  or  greyish  fluid  ;  but,  with  rare 
exceptions,  one  may  squeeze  or  scrape  from  certain 
parts  of  the  cut  surface,  as  if  from  small  cavities  or 
canals,  a  peculiar  opaque  white  or  yellowish  mate- 
rial.   It  is  "  like  the  comedones,  or  accumulated 
epithelial  and  sebaceous  contents  of  hair  follicles, 
or  even  more  like  scrapings  of  macerated  epidermis 
oi  the  sole.    This  material,  which  is  composed  of 
structures  essentially  similar  to  those  of  the  firmer 
substance  of  the  cancer,  but  difi-erently  aggregated 
supplies  one  of  the  best  characteristics  of' the  dis- 
ease.   {Paget.)    This  great  authority  describes  a 
peculiar  vanetj-  of  epithelial  cancer  which  has  not 
been  noticed,  I  believe,  by  others.    He  terms  it 
ths  deep-seated,  and  describes  it  as  essentially  con- 
sisting in  a  primary  infiltration  of  submucous  or 
subcutaneous  tissue  with  the  material  of  epithelial 
cancer     In  Us  primary  form,  the  disease  is  very 
rare  ;  but  is  more  frequent  in  recurrences  "  near 
the  seats  of  former  operations,  or  as  secondary 
deposits  about  the  borders  of  primary  superficial 
growths."    It  IS  very  curious  that,  at  least  in  the 
hrst  case  detailed  by  Mr.  Paget,'the  cancer  sub! 
stance  consisted  of  scaly  particles,  althoush  the 
epithelium  of  the  surface  was  of  the  iliated 
umnar  kind.  This  certainly  shows  that  Sve" 
character  oTrh*^'*'™"'"?         special 'morphical 
further,  that  the  epithelial  cancer  is  by  no  Aieans 
a  mere  hypertrophic  and  abnormal  devekpmTnTo 
an  existing  cell  growth,  to  serve  the  purpose  of 
eliminating  cancer  material  from  the  blood  ^ 

The  ulceration  which  takes  place  on  these  dis- 
eased  growths  is  thus  described  by  Mr.  St  - 
The  surface  of  the  base  of  the  ulcer  (formed"  bv 
a  layer  of  infi  trated  cancer)  is  usually  concave 
unequal,  coarsely  granulated,  nodular  or  wartv  k 
>s  florid,  or  often  of  a  dull  v'ermilion,  or  7ust?red 
colour;  i    bleeds  readily,  but  not  pwfuser.^and 
yields  a  thin  ichorous  fluid,  which  is  apt  to 'form 
scabs,  and  has  a  peculiarly  strong  offensive  0^0^ 
something  like  that  of  the  most  offensive  cutaneous 
exhalations     The  borders  of  the  ulcer,  or  some 
parts  of  them,  are  generally  elevated,  sL  ous 
tuberous,   or    nodulated  ;    frequently  they 
evened    and,    to  a  less  extent,  undermined  " 
Such  ulcers  are,  he  states  (especially  when  the 
lymphatic  glands  are  afiected),  more  nronp  1 
open  great  blood-vessels  than  any  other  tV'''^ 
he  has  seen  the  femoral  artery  n^S  'pd  T  '? 
cerations  extending  from    tli7  ?  ^y  ul- 

Epithelial  cancer  occur  "n  ^  S<  ,  l^'r"^'" 
■vhich  seems  to^  deserve  son":  'dSed''' n^™'. 


;husdescrib^d%^iSotr'(;:2^5"-L? 
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cells,  ana  a  very  fine  interior  cylinder  ZZT  \ 
an  extremely  little  connective  ^issne  wX  i 
vessels.    The  outer  layer  contains  ceils  "f  di 
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and  stages  of  development  ;  some  of  them  forming 
great  parent  structures  with  endogenous  corpuscles. 
The  vessels  are,  for  the  most  part,  colossal,  very 
thin-walled  capillaries.  At  the  beginning  of  the 
disease,  the  villi  are  simple  and  close-pressed,  so 
that  the  surface  appears  only  granulated,  as  Clarke 
describes  it ;  it  becomes  cauliflower-like  by  the 
branching  of  the  papillae,  which  at  last  grow  out  to 
fringes  an  inch  long,  and  may  present  almost  the 
appearance  of  an  hydatid  mole.  After  the  process 
has  existed  for  some  time  on  the  surface,  the  can- 
croid alveoli  begin  to  form  deep  between  the  layers 
of  the  muscular  and  the  connective  tissues  of  the 
organ."  On  this  Mr.  Paget  justly  remarks,  "  that 
which  he  (Virchow)  calls  the  simple  papillary  tu- 
mor is  an  e.xcessive  outgrowth  of  epithelial  cancer ; 
the  later  stage  of  the  same,  when  it  passes  into 
cancroid,  is  the  usual  extension  of  such  a  cancer 
into  deeper  parts  —  a  continuous  growth  of  the 
same  thing  in  a  new  direction."  Some  cauliflower 
excrescences  seem,  however,  to  be  rather  of  medul- 
lary than  epithelial  character. 

An  epitlielial  cancer,  in  a  state  of  ulceration, 
might  be  confounded  with  a  rodent  ulcer,  a  term 
which  best  expresses  such  diseased  conditions  as 
have  been  called  noli  me  tangere,  cancroid  ulcer, 
ulcus  exedens.  In  that  the  ulceration  is  constantly 
progressive,  extending  to  and  destroying  the  most 
various  tissues,  and  even  the  bones  ;  it  is  much 
like  unto  cancer,  but  it  ditfers  in  these  notable 
particulars  : — the  lymphatic  glands  do  not  become 
affected;  it  does  not  recur  if  completely  destroyed; 
it  is  not  associated  with  similar  disease  in  other 
parts,  and  there  is  no  layer  of  special  morbid  sub- 
stance surrounding  it,  and  forming  its  base;  the 
bordering  tissues  are  merely  infiltrated  with  com- 
mon exudation  matter.  I  think  it  cannot  be  de- 
nied that  these  ulcers,  though  certainly  not  iden- 
tical with  cancerous,  do  yet  show  a  real  affinity 
with  them ;  they  belong  to  an  intermediate  place 
in  the  series  between  the  cancerous  irapaSeiyiia 
and  the  innocent  ulcer  of  ordinary  inflammation. 
They  form  a  good  example  of  the  truth  of  the 
statement  that  what  we  cannot  see  is  far  more  im- 
portant than  that  which  we  can  see.  Mr.  Paget 
states  that  ulcers  with  prominent  warty  growths 
may  imitate  exactly  to  the  naked  eye  the  appear- 
ance of  epithelial  cancer,  no  cancerous  elements, 
however,  being  discoverable  with  the  microscope. 
Dr.  Bennett  is  inclined  to  separate  epithelial  can- 
cer from  the  other  species,  distinguishing  it  as 
epithelial  cancroid  growth,  and  not  considering  it 
as  truly  cancerous  (see  p.  181  of  his  work).  He 
coincides  with  Prof.  Simpson  in  the  conclusion 
that  cauliflower  excrescence  of  the  os  uteri  ratiier 
belongs  to  the  class  of  simple  papillary  growths,  as 
condylommata  and  soft  warts,  than  to  carcinoma. 
In  this  view  (as  an  exclusive  one)  I  cannot  join, 
believing  rather  with  Simon  that  "epithelial  cancer 
is,  in  regard  of  its  function,  as  true  a  cancer  as 
any;"  though  not,  on  the  other  hand,  adopting 
Velpeau's  teaching  entirely,  "that  epithelial  cancer 
is  one  of  those  which  returns  with  the  greatest  ob- 
stinacy, both  at  its  original  seat,  and  in  the  neigh- 
bourhood, and  even  far  distant."  One  of  Dr.  Ben- 
nett's own  cases,  obs.  Ivi.,  shows,  in  its  fatal 
sequel,  that  a  "  cancroid ''  may  bo  to  all  intents 
and  purposes  a  cancer. 

The  male  sex  is  liable  to  this  form  of  cancer, 
compared  with  the  female,  in  the  ratio  of  86  to  19. 
The  tendency  to  the  production  of  epithelial  cancer 


increases  with  advancing  age.  Injury,  or  some 
previous  morbid  condition  of  the  affected  part,  is 
found  in  an  unusually  large  proportion  of  cases  of 
this  cancer — in  19  out  of  34,  according  to  Mr. 
Paget's  figures.  "  It  is,"  he  says,  "  as  if  it  were 
necessary  that  the  part  should  be  considerably 
changed  in  structure  before  it  is  appropriate  for  a 
cancerous  growth."  This  fits  in  well  with  the 
acknowledged  less  intensity  of  the  constitutional 
element  of  the  disease  in  epithelial  cancer.  If  a 
lip,  for  instance,  be  constantly  irritated  by  the 
contact  of  a  pipe,  or  a  scrotum  by  soot,  these  parts 
are  very  apt  to  become  the  seat  of  warty  develop- 
ment, which  often  proceeds  to  something  worse. 
"  No  primary  cachexia  can  be  observed  "  before 
the  appearance  of  epithelial  cancer,  and  that  which 
occurs  subsequently  is  not  more  than  would  result 
from  the  severity  of  the  morbid  action.  The  rate 
of  progress  in  this  disease  may  be  very  slow,  or 
very  rapid.  The  general  opinion  is  that  the  lym- 
phatic glands  are  less  prone  to  be  affected  in  this 
form  of  cancer  than  in  others.  On  this  point  there 
is  much  discrepancy  between  the  observations  of 
Mr.  Paget  and  Lebert  and  Hannover.  The  former 
finds  the  glands  diseased  20  times  in  42  cases.  The 
others  not  oftener,  if  so  often,  as  3  times  in  60.  I 
feel  much  inclined  to  think  that  this  difference 
arises  from  the  circumstance  that  the  continental 
observers  have  ranked  many  instances  of  simple 
non-cancerous  epithelial  growths  together  with 
actual  epithelial  cancer. 

Rokitansky  describes  epithelial  cancer  as  not  un- 
frequently  becoming  destroyed  more  or  less  com- 
pletely by  saniation,  and  undergoing  therewith  a 
more  or  less  perfect  cure;  its  place  being  occupied  by 
tendinous  contracting  cicatrices.  The  cancer  mass 
may  wither  up  into  a  yellow  crumbling  tubercle- 
like detritus.  One  of  the  most  frequent  changes, 
according  to  Rokitansky,  is  to  the  so-called  choles- 
teatoma, the  epidermic  cells  losing  their  nuclei,  and 
becoming  filled  with  fluid,  and  yellow  granular  fat, 
and  cholesterine.] 

[Colloid  Cancer.] 

[Its  "most  frequent  primary  seats  are  the  sto- 
mach, the  intestinal  canal,  uterus,  mammary 
gland,  and  peritoneum  ;  as  a  secondary  disease,  it 
affects  most  frequently  the  lymphatic  glands  and 
lungs,  and  may  occur  in  other  parts."  {Paget.) 
Dr.  Walshe  thus  describes  the  naked-ej'e  appear- 
ance of  colloid  : — "  The  cut  surface  is  divided  into 
a  vast  number  of  distinct  loculi,  regularly  arranged, 
of  an  oval  or  rounded  shape,  varying  in  size  from 
that  of  a  grain  of  sand  to  the  largest  pea.  Tli.' 
septa  composing  the  walls  of  these  loculi  possess 
distinctly  fibrous  characters  ;  their  thickness  is 
pretty  uniform  throughout ;  occasionally,  however, 
they  are  broader  in  some  situations  than  in  others; 
in  this  case,  the  thicker  septa  may  generally  bo 
found  to  give  off  productions  forming  the  walls  ol 
secondary  loculi,  and  these  again  others,  constitut- 
ing a  tertiary  order.  The  loculi  sometimes  form 
shut  sacs,  in  other  instances  communicate  with  the 
circumjacent  cells;  it  is  not  very  unusual  to  observe 
some  of  these  loculi  in  which  the  walls  seem  to 
have  collapsed,  and  almost  coalesced  from  the  re- 
moval of  the  contained  matter.  In  point  of  con- 
sistence, a  colloid  mass,  of  which  the  loculi  are 
perfect,  usually  resembles  firm  cheese,  but  may  be 
much  Iiarder.  The  general  colour  of  the  divided 
surface  is  greenish  yellow,  the  tint  being  mainly 


dependent  on  that  of  the  contained  matter,  which 
IS  besides  semi-transparent,  tenacious,  and  clammy, 
and  resembles,  in  respect  of  density,  as  of  other 
physical  properties,  soft  jelly.    It  is  not  easily  ex- 
pressible from  the  containing  lociili,  but  may  be 
picked  out  with  the  point  of  a  scalpel,  or  removed 
by  maceration."    Uniformity  of  appearance,  in 
different  parts  of  the  mass,  is  considered,  by  this 
author,  as  a  remarkable  character  of  this  structure 
Mr.  Paget  and  Rokitansky  give  a  somewhat  dif. 
ierent  account.     The  former  says,  "when  the 
hbrous  texture  is  predominant,  it  forms  a  very 
tough,  white,  fascia-like  mass,  in  which  are  small 
separate  cysts  or  cavities  filled  with  the  colloid 
substance.    In  the  opposite  extreme  large  masses 
ot  the  colloid  substance  appear,  only  intersected  by 
fibrous  white  cords,  or  thin  membranes,  arranged 
as  in  areolar  tissue,  or  in  a  wide-meshed  network. 
Ihese  extremes  often  exist  in  different  parts  of  the 
same  mass.     The  form  of  colloid  growths  is  either 
rounded,  or  flattened,  with  a  tuberous  surface 
J.  he  latter  feature  seems  to  depend  on  the  promi- 
nence of  alveoli  tensely  tilled  with  gelatinous 
matter. 

When  colloid  growths  exist  on  the  peritoneal 
surface,  one  of  their  commonest  habitats,  they  may 
project  considerably  into  the  serous  cavity,  and  the 
latter  may  even  contain  prodigious  quantities  of  free 
colloid  matter,  which  has  prolapsed  out  of  the  alveoli 
on  their  dehiscence.     Rokitansky  describes  the 
framework  of  a  colloid  growth,  taking,  for  instance, 
one  ot  the  intestinal  canal,  as  a  small-meshed  net- 
work with  thick  septa  at  its  attachment  to  the 
submucous  tissue;  the  septa  becoming  slenderer 
and  the  meshes  wider  towards  the  surface,  till  at 
last  the  former  terminate  by  free  extremities.  The 
enclosed  meshes,  or  areolae,  communicate  freely 
with  one  another,  and  are  compared  by  Lebert  to 
the  pulmonary  air-cells.    The  septal  tissue  appears 
as  of  horaogeneo-fibrous  material,  and  contains 
elongated  nuclei,  and  sometimes  elastic  fibres 

The  colloid,  gelatinoid  contents  of  the  areolae  pre- 
sent a  good  deal  of  variety.    Rokitansky  describes 
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them  as  consisting  of  structureless  vesicles   

V  250-125       J     diameter,  surrounded  by 
a  clear,  often  laminated,  colloidal  matter  imbedding 
elongated  or  fibre-developing  nuclei,  and  presenting 
Itself  a  kind  of  wavy  fibrillation  in  some  cases.  In 
this  matter  are  also  seen  cells  with  very  large  nuclei 
developing  into  clear  vesicles.    The  large  vesicles 
contain  a  cell-growth,  which  may  be  very  manifest 
indeed  (as  m  Dr.  Bennett's  drawings,  fig.  136), 
or  ainiost  absent.    In  the  latter  case,  the  cells  have 
probably  fused  down  into  the  colloid  jelly,  which 
seems  to  exist  in  a  ratio  inverse  to  that  of  the 
shaped  elements.    Lebert  mentions  cells  lying  free 
in  the  colloid  substance,  or  large  brood-cells  (filled 
with  endogenous  cell-growth),  or  mere  colloid  jolly 
as  forming  the  contents  of  the  alveoli  of  the  stroma' 
Fattily  degenerating  cells  (glomeruli)  are  seen  both 
within  and  without  the  large  vesicles.    One  very 
peculiar  arrangement  is  described  and  figured  by 
Rokitansky,  in  which  the  stromal  septa  send  off  hol- 
low clavate  processes,  in  the  interior  of  which  colloid 
matter  and  structureless  vesicles  are  produced. 
The  stroma  may  even  extend  so  as  to  form  a 
;  pedicle  of  some  length,  at  the  extremity  of  which 
a  small  pouch-shaped  or  granulated  mass  of  colloid 
•  growth  IS  developed  (see  Rokil.  figs.  J14,  120) 
>  Certain  changes,  in  all  probability  of  the  nature  of 


degenerations,  occur  in  the  colloid  substance.  Cru- 
veilhier  has  noticed  a  pearl-like  condition  of  the 
cell-contents,  and  another  in  which  they  are 
opaque,  yellowish  and  tallow-like,  with  granular 
fracture  and  feel,  and  the  chemical  constitution  of 
casein.  Fatty  transformation,  together  with  depo- 
sit of  yellow  pigment,  such  as  occurs  in  the  other 
cancers,  would  produce  very  much  such  appear- 
ances. The  pearly  aspect  probably  depends  on 
the  presence  of  cholesterine. 

A  very  unequivocal  affinity  subsists  between 
colloid  cancer  and  cystic  formation,  sufficient  al- 
most  to  warrant  the  adoption  of  the  terra  "  cystic 
cancer,"  which  has  been  proposed  for  the  former. 
Mr.  Paget  alludes  to  the  existence  of  a  cystic  form 
of  medullary  cancer,  in  which  the  cysts  are  so 
numerous  "  that  the  tumor  appears  almost  wholly 
composed  of  them,  the  cancerous  structure  only 
filling^  die  interstices  between  their  close-packed 
walls.     Between  this  condition  and  that  of  colloid 
there  is  evidently  no  very  wide  difference.    On  the 
other  hand,  we  easily  pass  from  cancerous  colloid 
structure  to  similar  formations  whose  cancerous  cha- 
racter is  quite,  or  well  nigh,  effaced.  Rokitansky 
says  that  his  third  form  of  colloid  occurs  especially 
in  the  bones  and  in  the  ovaries.    In  the  former 
the  growths  are  very  often  numerous;  in  the  latter' 
commonly  single.    Frerichs  and  Virchow  would 
erase  ovarian  colloid  from  the  list  of  cancers,  and 
in  this  I  would  certainly  agree.    If,  however,  it 
seem  to  some  to  stand  on  the  border  ground  of 
cancer  (which  I  do  not  deny),  a  step  further 
brings  us  to  the  gelatinoid  connective  tissue  Cem- 
I'ryonal)  tumors,  of  which  a  good  case  is  re- 
1  «1  °f  *he  Pathol.  Soc.  for 

IBS*,  p.  ol9,  or  to  the  cystic  disease  of  the 
thyroid  gland  which  no  one  would  rank  amonff 
malignant  conditions.  «."uuug 
The  truly  cancerous  nature  of  colloid  growths 
as  above  described,  seems  to  me  well  established 
by  the  following  enumeration  of  the  features  which 
It  has  in  common  with  the  cancer  family     "  It» 
seats  of  election  are  remarkably  those  in  wiiich  the 
medullary  cancers  are,  at  the  same  time  of  life 
most  apt  to  occur."    It  « infiltrates,  and  at  length 
supersedes  and  replaces  by  substitution,  the  natural 
tissues  of  the  affected  part."    "  It  is  ^rone  to  ex- 
tend and  repeat  itself  in  lymphatic  glands,  the 
lungs,  and  other  parts  near  to  or  distant  from  its 
primary  seat."    It  "  is  often  associated  with  other 
forms  of  cancer  in  the  same  mass,  or  in  different 
tumors  in  the  same  person ;  it  appears  as  apt  as 
any  other  form  to  recur  after  removal ;  it  may  be 
derived  hereditarily  from  a  parent  having  scirrhous 
cancer,  or  a  parent  with  colloid  may  have  offsnrina 
with  medullary  cancer."     According  t„  lK 
sex  has  no  special  influence  in  determining  the 
appearance  of  colloid.    It  occurs  mostiv  in 
middle  period  of  life  and  is  very  .2tl,m.^l 
It  more  slowly  al  ects  the  lymphatics,  and  the 
organs  distant  from  its  primary  seat,"  than  medul- 
lary cancer.    «  I„  general,  its  symptoms  in  oa 
part  correspond  with  those  of  other  cancers  affect 
ing  the  same  part."    Rokitansky  says  tha  tJie 
marasmus  (cachexia)  ensuing  on  colloid  cancer 
agrees  in  us  stamp  with  the  cancerous,  but  pre' 
sents  notable  diflcrencos  according  to  the  deoree 
or  form.    Thus  it  is  less  in  the\aIveolar  S 
appears  late  in  ovarian  cystic  colloid,  but  is  early 
"nd  rapidly  developed  in  colloid  of  the  bones 
especially  when  the  tumors  are  multiple 
cc2 
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Melanoid  Variety. 
These  growths  may,  with  but  very  rare  excep- 
tions, be  considered  as  medullary  cancers  plus  a 
certain  amount  of  black  pigment.  This  pigmenta- 
tion may  occur  in  all  degrees.  Mr.  Paget  has  the 
interesting  remark  that,  even  in  cancers  that  look 
colourless  to  the  naked  eye,  the  microscope  may 
detect  single  cells  or  nuclei  having  the  true  mela- 
notic characters.  Of  25  cases  noted  by  him,  17 
were  females,  8  males.  "In  14  cases  the  pri- 
mary seat  of  the  disease  was  in  the  skin  or  sub- 
cutaneous tissue ;  in  9,  in  the  eye  or  orbit ;  in 
1,  in  the  testicle  ;  in  1,  in  the  vagina."  In  10  of 
the  25  cases  the  disease  appeared  before  the  age 
of  thirty.  The  remarks  which  Mr.  Paget  makes 
respecting  one  curious  point  in  the  history  of 
melanoid  cancers,  viz.  their  tendency  to  occur  pri- 
marily in  or  beneath  pigmentary  moles,  are  worthy 
of  special  notice.  He  says  :  —  "  The  fact,  I  sup- 
pose, is  quite  inexplicable;  but  it  may  be  usefully 
suggestive.  It  seems  a  striking  illustration  of  the 
weakness  in  resisting  disease  which  belongs  to 
parts  congenitally  abnormal.  It  seems  also  to  be 
an  evidence  that  a  part  may  very  long  remain  apt 
for  the  growth  of  cancer,  and  not  become  the  seat 
of  such  a  growth  till  the  cancerous  diathesis,  the 
constitutional  element  of  the  disease,  is  esta- 
blished." I  cannot  adopt  the  opinion  of  this  high 
authority  to  the  effect  that  melanoid  may  be  re- 
garded as  a  pigmental  degeneration  of  medullary 
cancer.  In  a  case  which  I  examined  latel}',  the 
morbid  growth  showed  no  evidence  of  withering 
or  degeneration  ;  the  nuclei  were  large  and  vigor- 
ous looking.  One  would  not  think  the  black  colour 
of  the  choroid,  or  of  the  hair,  a  sign  of  degenera- 
tion. The  multiplicity  of  the  melanotic  tumors 
was  well  exemplified  in  the  case  I  liave  men- 
tioned, and  which  is  recorded,  by  Dr.  Sanderson, 
in  the  Path.  Soc.  Trans,  for  1855.  Cancerous 
growths  pigmented  in  various  degrees  existed  in 
the  left  lobe  of  the  cerebellum,  the  posterior  me- 
diastinum, the  right  lung,  the  left  ventricle  of  the 
heart,  the  liver,  the  post-peritoneal  cellular  tissue, 
the  pancreas,  and  the  subcutaneous  tissue  of  the 
thorax  and  abdomen,  especially  around  the  mam- 
mary glands. 

Hjematoid.  —  Fungus  H^ematodes. 
Dr.  Walshe  applies  the  first  of  these  names  to 
unusually  vascular  encephaloid,  the  vessels,  as  in 
a  case  he  refers  to,  forming  a  dense  and  somewhat 
spongy  rete.  The  second  he  applies  to  sanguine- 
ous infiltration  of  an  encephaloid  mass,  or  to  con- 
siderable extravasations  into  its  substance,  and 
especially  to  the  case  of  a  rapid  development  of 
fungating  growths  after  perforation  of  the  skin  by 
ulceration.  The  terms  have  a  practical  use,  in- 
dicating a  cancer  which  has  either  a  great  tendency 
to  bleed,  or  has  already  been  the  seat  of  bleeding, 
and  therefore  are  worth  retaining,  but  they  imply 
no  special  peculiarity  of  the  cancer  substance. 

Villous  Cancer. 
This  variety  is  shortly  described  by  Rokitansky 
as  a  medullary  cancer,  with  a  stroma  vegetating  den- 
dritically.  Its  chief  seats  arc  the  mucous  surface 
of  the  urinary  bladder,  the  stomach,  the  rectum, 
the  gall-bladder,  the  interior  of  cystic  cancers  in 
the  ovaries,  the  pcritonreum,  the  skin,  the  inner 
surface  of  the  dura  mater,  the  parenchymata  of 
the  brain,  liver  and  uterus,  and  almost  certainly  in 


the  bones.  These  parts  are  mentioned  in  the 
order  of  the  frcfiuency  of  their  affection.  The 
colour  of  these  growths  is  usually  dark  red 
while  recent,  by  reason  of  their  great  vascu- 
larity. They  may  appear  as  pedicuiated,  cauli- 
flower masses,  sometimes  crisp  and  tense,  some- 
times more  soft  and  lax.  Often  they  are  consti- 
tuted by  an  aggregate  of  delicate  and  slender,  or 
pretty  extensive  spongy  villous  excrescences, 
branched  at  the  free  ends,  and  rising  from  a  cir- 
cumscribed base.  In  some  instances  they  appear 
over  a  largish  patch,  as  a  diffuse  growth  of  nu- 
merous scattered  villous  tufts,  or  isolated  ex- 
crescences. For  some  distance  around  them,  the 
surface  from  which  they  spring  has  an  areolated 
appearance.  This  depends  on  its  being  traversed 
by  a  very  delicate  or  more  developed  fine-meshed 
trellis-work,  from  the  trabeculfe  of  which  fine 
vesicles  or  villi  arise,  giving  the  whole  structure  a 
tumid  felt-like  aspect.  The  dendritic  stroma  of  vil- 
lous cancer  is  minutely  described,  and  illustrated  by 
Mr.  Paget,  after  Rokitansky.  Its  varieties  of  form 
seem  to  depend  chiefly  on  the  length  and  breadth 
which  the  primary  and  secondary  divisions  attain 
before  they  break  up  into  their  terminal  sprouts, 
which  are  flask-like,  or  clavate.  In  structure  the 
stromal  trabeculae  consist  either  of  a  hyaline  mem- 
brane containing  only  serous  fluid  ;  or  of  more 
fibrous  tissue.  In  both  cases  the  cancerous  cell- 
growth,  in  greater  or  less  amount,  may  occupy  the 
interior  of  the  trabeculae,  appearing  in  the  dilated 
extremities  as  structureless,  or  concentrically  lami- 
nated vesicles.  The  exterior  of  the  stroma  is 
covered  by  a  mass  or  layer  of  medullary  cancerous 
cell-substance,  which  invests  it  like  an  epithelium, 
and,  according  to  its  abundance,  imparts  a  greater 
degree  of  fulness  and  tenseness  to  the  whole 
formation.  The  vessels  are  large  ("  colossal and 
follow  the  ramification  of  the  stroma,  just  as  they 
do  in  the  placenta,  with  the  occasional  curious  pe- 
culiarity, mentioned  by  Mr.  Paget,  that  in  some  of  the 
terminal  sprouts  there  is  but  a  single  vessel,  which 
terminates  by  a  rounded  end.  The  stress  of  the 
circulation  in  the  terminal  loops  often  gives  rise  to 
considerable  haemorrhages.  Villous  cancer  may- 
exist  as  a  secondary  growth,  together  with  a  pri- 
mary one  of  medullary.  Mr.  Z.  Lawrence  doubts 
the  cancerousness  of  this  form  of  disease,  or  at  least 
suspects  that  two  distinct  species  of  growths  have 
been  confounded  under  the  one  terra,  the  non- 
malignant  one  "  containing  little  or  no  solid  ma- 
terial in  its  construction,  but  consisting  nearly 
entirely  of  vascular,  villous,  pencil-like  processes." 
I  should  agree  in  this  view  so  for  as  to  regard  the 
latter  form  as  cancerous  in  a  less  degree  than  the 
former.  It  would  rank  as  a  transitional  instance 
toward  simple  papillary  or  warty  tumors.  The 
same  degenerations  which  befall  the  otiier  cancers 
occur  in  this.  It  may  wither,  or  slough,  or  de- 
generate fattilJ^ 

Osteoid  Cancer 

Is  more  completely  described  by  Mr.  Paget  than 
by  any  author  tliat  I  have  seen,  and  from  his  ac- 
count the  following  abstract  is  taken.  Lebert. 
who  cites  MuUer's  description  at  length,  does  not 
rank  this  form  among  cancers,  although  he  is 
aware  of  its  co-existence  in  the  same  tumor  with 
encephaloid.  The  primary  seat  of  osteoid  cancer 
is  usually  some  bone,  but  it  is  not  limited  to  bones. 
It  may  occur  in  the  intermuscular  spaces,  and  ni 


the  lymphatic  glands.    Its  most  frequent  site,  how- 
ever, by  far,  is  the  lower  part  of  the  femur,  where 
it  forms  an  elongated  swelling,  with  smooth  surface, 
incompressible  and  painful.  Tlie  periosteum  usually 
is  continued  over  the  surface,  but  is  scarcely  sepa- 
rable from  it.    "A  section  generally  shows  that 
the  exterior  of  the  growth  is  composed  of  a  very 
firm,  but  not  osseous  substance  ;  while  its  interior 
part  is  partially   or  wholly  osseous.     The  two 
substances  are  closely  interblended  where  they 
meet,  and  their  relative  proportions  differ  much  in 
different   specimens,   according   to   the  progress 
already  made  by  ossification.    The  unossitied  part 
of  the  tumor  is  usually  exceedinnly  dense,  firm, 
and  tough,  and  may  be  incompressibly  hard."  Its 
cut  surface  is  pale,  greyish,  or  with  a  slight  yellow, 
or  pnik  tint,  marked  with  irregular  short  bars  of  a 
clearer  white.    The  homjpart  of  the  tumor,  when 
cleaned  by  maceration,  has  characters  altogether 
peculiar.    In  the  central  parts  it  is  (in  the  best 
marked  specimens)  extremely  compact,  scarcely 
showing  even  any  pores,  white  and  dry.    To  cut 
It  IS  nearly  as  hard  as  ivory,  yet,  like  hard  chalk. 
It  may  be  rubbed  or  scraped  into  fine  dry  powder. 
At  its  periphery,  it  is  arranged  in  a  tuberous  form, 
and  13  very  brittle,  flaky,  and  pulverulent.    "  In 
the  osteoid  cancers  of  the  lymphatic  glands,  and 
other   soft   parts,    the  bone   is  finely  porous, 
spongy,  or  reticulated,  or  it  may  be  finely  lamellar, 
and  look  fibrous  on  its  surface.    It  is  always  soft 
and  brittle,  and  often  it  has  in  these  parts  no  re- 
gular plan,  but  is  placed  in  small  close  set  grains, 
or  spicules,  which  fall  apart  in  maceration."  The 
interstices  are  filled  with  cancer-substance. 

The  unossified  part  of  the  tumor  is  made  up  of 
fibrous  tissue  of  a  peculiar  kind,  the  fibres  being 
short  and  imperfect,  but  densely  matted  together. 
Cancer  cells  like  those  of  scirrhus  my  be  imbedded 
in  the  interstices  of  the  fibres,  together  with  glo- 
meruli and  minute  oil  molecules.  They  and  their 
nuclei  may,  however,  be  entirely  absent,  as  in  a 
case  recorded  by  Mr.  Laurence,  Assoc.  Journal, 
Aug.  23,  1856.  Acetic  acid  renders  the  fibrous 
tissue  more  translucent,  .and  brings  into  view 
numerous  oval  well  defined  nuclei. 

"  The  microscopic  characters  of  the  ossified  part 
of  the  cancer  are  those  of  true  bone,  but  rarely  of 
well  formed  bone.  In  some  parts— especially  in 
the  secondary  cancers— that  which  appears  to  be 
bone  is  only  an  amorphous  granular  deposit  of  lime 
salts,  like  those  in  ordinary  calcareous  degenera- 
tions. In  other  parts  the  lacunfe  of  true  bone  are 
distinct,  but  they  are  small  and  their  canaliculi  are 
few,  and  short,  and  without  order.  Haversian 
canals  also  exist  with  these,  but  they  have  not  a 
large  series  of  concentric  lamellre  like  those  in 
normal  bone."  In  some  instances  bone  of  a  very 
fairly  peifect  structure  is  found,  and  this  not  ex- 
clusively in  primary  cancers,  or  near  the  natural 
bone  on  which  the  mass  grows  ;  but  it  may  be 
found  also  in  the  secondary  growths  in  the  glands, 
and  elsewhere. 

Between  such  osteoid  cancers  as  have  been  now 
described,  and  enccplialoid  growths  penetrated  by 
foliaceous  osteophytes  springing  from  the  bono  on 
which  they  are  seated,  there  is  much  apparent  dif- 
ference, but  not  any  absolute  and  essential  ;  a 
greater  ossifying  tendency  would  convert  the  latter 
into  the  former.  But  between  the  osteoid  cancer 
and  exostoses,  and  such  growths  from  bone  as  are  of 
innocent  nature,  there  ia  a  very  wide  difference 
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The  visible  structural  distinctions  between  the  two 
are  stated  at  length  by  Mr.  Paget  (p.  246,  vol.  ii.)  ; 
but  the  dynamic  characteristics  are  more  decisive.' 
After  removal  the  osteoid  cancers  recur  either  in 
the  original  or  in  the  encephaloid  form  ;  in  the  ad- 
jacent  lymphatic  glands,  or  in  internal  organs. 
They  grow  rapidly,  cause  much  pain,  and  are  at- 
tended with  cachexia  sometimes  early  and  intense. 
The  habits  of  exostoses  are  very  different.  Of 
20  cases  of  this  form  of  cancer,  15  occiirred  in  the 
male  and  5  in  the  female  sex.    Of  19  patients,  5 
were  between  10  and  20  years  old;  9  between  20 
and  30  ;  4  between  30  and  40  ;  1  between  40 
and  50. 


Carcinoma  Fasciculatum  sive  Hyalinum 
Requires  a  brief  notice  as  a   variety,  although 
rather  a  rare  one.    It  forms  sometimes  a  consider- 
able tumor  as  a  single  mass,  or  a  conglomerate  of 
smaller  ones,  which  partly  are  separated  from  each 
other  by  investments  of  connective  tissue,  partly 
are  fused  together.    Its  cut  surface  has  a  uniform 
aspect,  varies  from  translucency  to  a  whitish  opa- 
city, and  is  more  or  less  firm  and  consistent.  It 
splits  on  pressure,  so  as  to  give  the  idea  of  a 
fibrous  structure,  the  fibres  being  arranged  into 
bundles.     A  sticky  clear  fluid,  coagulable  by 
acetic  acid,  is   diffused    through  its  substance. 
The  microscope  shows  that  the  mass  is  made  up  of 
nuclei  or  cells,  more  or  less  and  variously  elongated, 
in  fact,  m  various  stages  of  transformation  into 
fibre  These  lie  Closely  together,  packed  in  bundles, 
which  run  parallel  or  interlace  variously  with  each 
other.    This  kind  of  tumor  occurs  mostly  in  the 
female  breast,  also  in  the  ovary,  rectum,  subcuta- 
neous tissue,  and  internal  organs.     It  returns 
(when  in  the  breast)  after  removal  with  great 
rapidity  in  the  cicatrix  and  vicinity.  Respecting 
Its  vital  aotions  and  tendencies  we  have  no  further 
account  from  Rokitansky.    It  seems  to  me  difficult 
to  forbear  the  suspicion  that  there  is  no  material 
difference  between  the  above  variety  of  cancer 
and  the  group  of  formations  to  which  Mr.  Paget 
has  given  the  name  of  malignant  fibrous  tumor 
which  behave  as  cancers,  though  their  structure  is 
identical  with  that  of  simple,  innocent  growths 
The  recurring  fibroid  seems  also  to  be  a  variety 
of  tumor  structurally  much  like  the  fasciculate 
cancer,  but  deficient  in  some  of  the  main  tendencies 
of  cancer  life. 

Chemistry  op  Cancer. 
Our  knowledge  on  this  head  is  very  imperfect 
and  there  seems  to  be  very  small  prospect  at  pre- 
sent of  Its  being  otherwise.  The  minuter  differ- 
ences of  chemical  composition  escape  the  efforts  of 
the  analyst,  and  the  constitution  of  organic  sub 
stances  is  so  varying  and  uncertain  that  one  can 
hardly  feel  any  confidence  as  to  whether  the 
d.fteriMg  results  of  several  analyses  depend  on 
some  slight  error  ni  manipulation,  or  on  an  actual 
difference  in  the  composition  of  the  specimens 
Leinnann  alhrms  that  the  blood-albumen  of  dif^ 
lerent  individuals,  and 


even   the   albumen  of 


different  albuminous  fluids  in  tha  same  individual 
docs  not  exhibit  quite  the  same  reactions.  As  a 
liasis  for  a  chemical  theory  of  cancer  it  would  be 
needful  to  prove  that  some  special  material  or 
mmiificntion  of  it,  was  found  in  cancer  constantlv 
which  by  Its  presence  in  the  blood  might  be  re- 
garded as  aflbrding  a  stimulus  to  the  development 
c  c  3 
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of  a  new  formation,  and  supplying  material  where- 
with to  build  it  up.  It  is  needless  to  say  that  not 
the  slightest  step  lias  been  made  towards  obtaining 
such  evidence.  All  that  we  know  amounts  to 
this  that  the  common  materials  out  of  which  the 
tissues  are  constructed  are  found  abundantly  in 
both  scirrhus  and  encephaloid.  Albuminous  and 
fatty  matter,  and  the  usual  salts  and  extractives 
form  the  list  of  constituents,  and  there  is  nothing 
to  show  that  there  is  any  special  modification  in 
any  of  them.  The  presence  of  gelatine-yielding 
material  in  scirrhus,  encephaloid,  or  colloid  is 
doubtful  ;  on  the  other  hand  it  certainly  exists  in 
tumors  which  behave  malignantly,  viz.  the  ma- 
lignant fibrous  tumor  of  Mr.  Paget.  The  species 
which  contains  the  most  special  kind  of  material, 
viz,  the  colloid,  is  certainly  that  in  which  the  ma- 
lignant characters  are  less  strongly  marked.  The 
analysis  of  colloid  by  Wurtz  shows  that  it  is  quite 
distinct  from  any  kind  of  gelatine,  and  is  a  feebly 
nitrogenised  substance,  differing  in  this  respect 
notably  from  tlie  albuminoid  constituents  of  scirrhus 
and  encephaloid. 


Causes  op  Cancer, 

Relative  to  the  conditions  which  give  rise  to 
cancer  but  little  can  be  said  that  has  any  claim 
to  rank  as  real  positive  knowledge.  The  facts 
detailed  in  the  foregoing  pages  afford  abundant 
proof  that  the  disease  is,  in  very  many  cases,  if  not  in 
all,  constitutional  ;  that  the  local  malady  is  in  fact 
only  the  expression  of  a  general  disorder.  Ence- 
phaloid, with  its  manifold  growths  springing  up  in 
different  parts,  and  its  early  and  grave  cachexia, 
illustrates  the  constitutionality  of  cancer.  On  the 
other  hand  the  influence  of  local  agencies  is  not  to 
be  rejected.  The  indubitable  effect  of  an  injury 
in  arousing  a  latent  predisposition  to  cancerous  for- 
mation, and  the  special  tendency  of  melanotic 
cancer  to  appear  in  the  site  of  moles,  show  that 
the  constitutional  element  is  materially  favoured 
in  its  development  by  whatever  weakens  the  life 
and  nutrition  of  the  part  in  which  it  is  to  have  its 
seat.  The  constitutional  tendency,  the  cancerous 
diathesis,  must  be  regarded  as  far  the  most  essen- 
tial condition  of  the  disease  ;  the  local  injury  or 
imperfection  can  only  be  considered  as  a  promoting, 
and  site-determining  cause.  Tliis  is  well  put  by 
Mr.  Paget,  vol.  ii.  p.  534.  But  can  we  go  any 
further,  and  point  out  with  any  probability  in 
what  the  constitutional  tendency  consists  ?  Mr. 
Paget  thinks  that  there  exists  some  specific  mate- 
rial in  the  blood,  which  is  "the  essential  consti- 
tuent of  the  cancerous  diathesis  or  constitution  ; 
and  when  its  existence  produces  some  manifest 
impairment  of  the  general  health,  independently 
of  the  cancerous  growth,  it  makes  the  primary 
cancerous  cachexia."  He  admits  that  neither 
the  microscope  nor  chemistry  have  afforded  one 
particle  of  evidence  in  favour  of  this  view  ;  and 
he  relies  for  its  support  on  the  conformity  of  cancer 
to  other  specific  diseases,  such  as  syphilis,  hydro- 
phobia, gout,  rheumatism,  the  exantheraatn.  Of 
these  he  says,  "  their  theory  in  its  most  general 
terms  is  that  each  of  them  depends  on  a  definite 
and  specific  morbid  condition  of  the  blood  ;  that 
the  local  process  in  which  each  is  manifested  is 
due  to  the  disorder  produced  by  the  morbid  blood 
in  the  nutrition  of  one  or  more  tissues  ;  and  tliiit 
generally  this  disorder  is  attended  with  tlio  accu- 
nuiliuion,  and  leads  to  the  discharge,  or  transfor- 


mation of  some  morbid  constituents  of  the  blood 
in  the  disordered  part."  It  would  occupy  far 
too  much  space  to  enter  upon  anything  like  a  full 
discussion  of  this  question,  but  I  will  instance  two 
points  in  which  the  weakness  of  Mr.  Paget's  view 
seems  very  apparent.  He  assumes  the  conformity 
of  cancer  to  the  specific  diseases,  but  may  it  not 
most  fairly  be  asked,  Whether  a  cancerous 
tumor  is  not  greatly  more  like,  more  analogous  to, 
a  fatty  tumor,  or  a  fibrous,  than  it  is  to  gout  or 
syphilis,  or  variola  ?  Now,  no  one  will  surely 
contend  that  a  fatty  or  fibrous  tumor  arises  be- 
cause there  is  much  fat  or  fibrine  in  the  blood. 
These,  it  is  true,  supply  the  necessary  materials 
for  their  formation,  but  would  never  cause  their 
production  apai-t  from  some  imknown  perversion  of 
organising  power.  Why  does  an  ovary  rush  into 
such  strange  aberrations  from  its  normal  life  as  are 
displayed  in  huge  colloidal  cystic,  or  sarcomatous 
growths,  or  such  as  contain  fat,  skin,  teeth,  bone, 
or  even  brain  ?  Is  it  because  the  necessary  con- 
stituents (chemical)  of  these  structures  were  over- 
abundant in  the  blood  ?  Is  there  not  much  more 
resemblance  between  an  ovarian  growth  and  a 
mammary  or  uterine  cancer  than  there  is  between 
the  latter  and  variola,  or  gout,  or  eczema?  Secondly, 
if  it  be  true  that  (as  Mr.  Paget  states)  the  increas- 
ing eruption  of  eczema  or  herpes  may  be  ranked 
with  the  multiplication  of  secondary  cancers,  as 
manifesting  that  peculiar  character  of  specific  dis- 
eases, viz.  self-augmentation,  there  seems  to  be 
pretty  certain  evidence  that  in  the  case  of  the  skin 
diseases  his  theory  (the  usually  accepted  one)  of  a 
specific  materies  morbi  is  incorrect,  and  so  it  may 
be  also  in  the  case  of  the  cancer.  Not  the  least 
evidence  exists  to  show  that  the  scale  of  psoriasis 
or  lepra,  the  crusts  of  impetigo  or  eczema,  or  the 
fluid  of  pompholix  blebs  contain  any  peculiar 
morbid  matter,  anything  which  retained  in  the 
blood  would  reproduce  the  disease.  On  the  other 
side,  the  fact  that  these  desquamations  or  dis- 
charges can  be  altogetlier  arrested,  and  the  healthy 
state  of  the  skin  restored  without  any  detriment, 
but  with  marked  improvement  of  the  health,  is 
very  strong  counter-evidence.  The  skin  eniptions 
are  in  fact  simple  inflammations  or  exudations  of 
nerve  origin,  depending,  i.  c.  on  paral3'sis  of  the 
vascular  nerves,  and  the  remarkable  influence  which 
arsenic  exerts  upon  them  when  well  managed  may 
be  most  justly  compared  (as  a  similar  action)  with 
its  effect  in  curing  a  neuralgia  or  an  ague^  A  huge 
ague-c.ike,  as  far  as  we  know,  consists  simply  of 
albuminous  matter  which,  after  repeated  floodings 
of  the  spleen  with  blood,  exudes  and  becomes 
lowly  organised.  There  is  no  reason  to  believe 
that  any  special  morbid  substance  is  accumulated 
in  the  splenic  tumor,  and  the  possibility  of  ob- 
taining its  absorption  by  the  use  of  quinine,  and 
by  change  of  air  without  any  particular  evacuating 
measures  point  to  the  same  conclusion.  These 
considerations  seem  to  me  to  leave  it  quite  open  to 
consider  that  cancer  has  nothing  to  do  essentially 
with  any  supposed  materies  inorhi  in  the  blood, 
but  that  it  is  simply  an  unexplained  perversion  of 
the  normal  initritivc  power. 

It  appears  to  me  rather  strange  that  so  many 
seem  reluctant  to  recognise  fully  and  frankly  the 
vast  supremacy  of  the  organising  power,  that  won- 
derful vital  energy  which  caused  the  shapeless, 
blastema  of  the  embryo  to  take  form  in  the  various 
tissues  and  organs,  each  in  their  appointed  locality, 
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and  of  the  ordained  measure  and  figure.  Who 
could  believe  that  a  tendon  was  formed  because 
there  existed  a  gelatigenous  substance  in  the 
blood  ?    So  neither  can  I  believe  that  a  cancer  is 
formed  because  a  carcigenous  matter  has  become 
evolved  in  the  blood.    That  power  which  once 
made  the  living  machine,  continues  to  maintain  its 
composition;  and  its  aberrations  and  perversions 
from  the  normal  mode  of  acting  are,  I  believe,  the 
root,  though  unseen  cause  of  all  morbid  changes 
in  which  the  development  and  increase  of  a  new 
formation  are  prominent  phenomena.    Mr.  Pagel's 
own  statement  of  the  transmission  of  cancerous 
tendencj'  by  hereditaiy  descent  is  quite  in  accord 
ance  with  the  above  view.    He  does  not  suppose 
that  cancerous  material  is  furnished  by  either 
parent,  but  that  "  one  or  more  of  the  materials, 
normal  as  they  may  seem,  are  already  so  far  from 
the  perfectly  normal  state,  that,  after  the  lapse  of 
years,  by  their  development  or  degeneration,  they 
will  engender  or  constitute  the  cancerous  material 
in  tiie  blood,  and  it  may  be  the  locality  apt  for  a 
cancerous  growth.    But  now  let  it  be  observed 
this  tendency  to  cancerous  disease  is  most  com- 
monly derived  from  a  parent  who  is  not  yet  mani- 
festly cancerous  ;  for  most  commonly  the  children 
are  born  before  cancer  is  evident  in  the  parent;  so 
that  as  we  may  say  that  which  is  still  future  to 
the  parent  is  transmitted  potentially  to  the  off- 
spring."  This  passage,  and  more  might  be  quoted, 
seems  to  me  to  admit  what  I  contend  for,  that  it  is 
a  tendency  which  is  transmitted,  a  power,  and  not 
a  material  thing  of  any  kind  whatsoever. 

One  cannot  surely  err  in  believing  that  that 
which  makes  the  ultimate  difference  in  the  evo- 
lution of  the  embryos  of  the  carthorse  and  the 
racer  is  not  at  all  a  chemical  difference  in  their 
component  materials,  but  a  difference  of  vital  en- 
dowments. There  may  be  the  very  same  oil  and 
albumen  and  salts  in  each,  but  the  power  that 
builds  with  and  fashions  them  acts  surely  not 
alike  in  both.  That  which  is  transmitted  in  here 
ditary  descent  is  a  power,  a  force,  which  deter- 
mines the  development  of  material  in  a  direction 
according  with  the  ancestral.  If  a  family  for 
several  generations  are  web-footed,  or  six-fingered, 
stirely  this  is  not  from  a  superabundance  of  such 
material  in  the  blood  of  the  original  parent,  but 
from  a  peculiarity  of  developmental  force. 

To  not  a  few,  I  believe,  such  expressions  as  the 
last  are  a  very  abomination,  because  they  refer  to 
something  unseen,  untangible,  not  to  be  weighed 
and  measured.    To  refer  any  phenomenon  to  the 
working  of  vital  power,  is,  according  to  them,  to 
abandon  all  sound  investigation.     Yet  it  does 
appear  to  me,  after  full  consideration,  that  it  is 
quite  necessary,  according  to  the  degree  of  know- 
ledge we  possess  at  present,  to  think  of  vital  force 
and  endowment  as  independent  of  chemical  com- 
position.   I  cannot  possibly  conceive  that  a  liver 
is  constantly  formed  in  one  place,  a  heart  in  an- 
other, and  a  kidney  in  a  third,  because  the  mate- 
rials fit  to  form  them  are  contained  in  the  circulat- 
ing blood.    Some  power,  then,  must  exist,  utterly 
mysterious  and  incomprehensible  though  it  bo 
under  whose  sway  the  indifferent  homogeneous 
matter  becomes  differentiated,  shaped,  and  endued 
with  particular  qualities  in  particular  sites.  This 
power,  though  resident  in  matter,  yet  varies  with- 
out con-esponding  variations  in  that  matter;  it  may 
be  wholly  annulled,  and  cease  as  at  death,  the  or- 
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ganic  structure  and  composition  for  a  short  time 
remaining  unchanged.    This  power,  for  instance, 
at  first  constructs  a  uterus,  or  mamma,  out  of  the 
liquor  sanguinis,  and  gradually  developes  it  up  to 
its  complete  state,  which  it  then  preserves.    If  it 
continue  in  proper  exercise,  the  nutrition  of  the 
organ  will  be  duly  performed,  a  certain  amount  of 
material  will  be  withdrawn  from  and  returned  to 
the  blood,  and  the  parts  will  remain  healthy.  But 
if  this  power  become  somewhat  perverted,  then 
some  portion  of  plasma,  probably  effused  in  excess, 
becomes  a  focus  of  independent  and  indefinitely 
limited  growth.    In  the  commonest  case  it  is  in- 
fluenced in  its  development  by  the  nutrition  force 
of  the  surrounding  tissue,  and  so  becomes  a  fibrous 
tumor,  or  fibro-muscular  tumor  (see  Dr.  Bristowe's 
paper,p.2l8,Paih.Soc.  Trans.  1853),  which  thence- 
forth assimilates  plasma,  and  grows,  it  may  be,  to 
a  far  larger  size  than  the  uterus  itself.    Is  not  the 
one  grand  "  moment "  here  the  origination  of  a 
new  abnormal  focus  of  growth  ?    If  we  could 
annul  that  dynamic  modification,  would  not  the 
crasis  of  the  blood  remain  quite  ineffectual  to  pro- 
duce the  fibrous  tumor  ?    In  conformity  with  this 
view,  I  believe  cancer  to  depend  upon  a  peculiar 
perversion  or  disorder  of  the  normal  assimilativo 
force,  not  at  all  upon  any  specific  alteration  of  th.j 
composition  of  the  blood. 

Hereditary  transmission  is  observed  in  a  com- 
paratively small  proportion  of  instances,  only  one- 
sixth  of  the  whole,  according  to  Mr.  Paget,  and 
in  a  far  smaller  proportion  according  to  Lerov 
d'Etiolles.    There  is  very  little  reason  to  think 
that  cancer  is  ever  produced  in  the  way  of  con  • 
tagion  or  inoculation.    The  experiment  of  inject- 
ing cancerous  matter  into  the  veins  of  animals,  ha  3 
very  rarely  succeeded,  and  in  the  one  or  two  suc- 
cessful instances  it  cannot  be  quite  certainly  af- 
firmed that  cancer  did  not  previously  exist.  In 
dogs,  which  were  the  subjects  of  Langenbeck's 
experiments,  as  well  as  in  other  animals,  cancer  is 
by  no  means  mfrequent.    Dr.  Walshe  considers 
that  there  is  no  fact  in  the  history  of  cancer  more 
absolutely  demonstrated  than  the  influence  exer- 
cised by  sex  on  its  development.     His  figures 
show,  "  that  the  female  population  of  this  country 
IS  destroyed  to  about  2f  times  as  great  an  extent 
by  cancer  as  the  male,"  although  the  rate  of  mor- 
tality is  rather  higher  among  males  than  it  is 
among  females. 

Mr.  Paget  does  not  speak  so  positively,  and  it 
would  seem  not  impossible  that  the  number  of 
cancers  occurring  in  males  may  be  under  estimated 
in  consequence  of  their  real  nature  not  being  so 
apparent  as  in  the  common  mammary  and  uterine 
of  the  female.  In  130  cases  collected  indifferently, 
I  find  S  cases  of  cancer  in  males,  and  4  in  females 
The  number  is  small,  but  the  autopsies  were  all 
pretty  thoroughly  performed.  ^  ' 

Both  Mr.  Paget  and  Dr.  Walshe  agree  as  to 
the  influence  of  age.  The  conclusion  of  the  latter 
Irom  the  records  of  death,  and  that  of  the  former 
Irom  the  periods  of  first  detection  of  the  cancers 
coincide  to  show  that  the  liability  to  the  disease  is 
alvvays  increasing  from  childhood  to  the  aee  of 
Righty.  «>- 

Dr.  Walshe  has  collected  evidence  to  the  effect 
that  certain  regions  of  the  globe  are  peculiarly 
exempt  from  cancer;  Africa,  East  Indies,  and  the 
tropical  parts  of  America  are  particularly  instanced 
Oliinn,  on  the  other  hand,  suffers  more;  but  the 
c  c  4 
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maximum  of  the  disease  occurs  in  Europe.    It  is, 
however,  by  no  means  ascertained  whether  the 
diminished  prevalence  of  cancer  is  to  be  ascribed 
to  modes  of  life  or  to  the  influence  of  climate. 
"  Wherever  the  disease  is  particularly  rare,  it  may 
be  remarked  that  a  low  state  of  civilisation  pre- 
vails; wherever  social  organisation  is  of  a  highly 
perfect  kind,  there  cancer  flourishes."   As  regards 
the  comparative  influence  of  a  rural  or  whan  life 
in  inducing  cancer,  the  result  of  statistical  inqui- 
ries is  opposed  to  a  priori  anticipation.  Dr. 
Walshe,  from  examination  of  the  registrations  for 
a  series  of  years,  concludes  that  a  town  life  is  far 
from  exercising  any  serious  influence  on  the  pro- 
duction of  cancer.    It  would  appear,  however,  that 
a  greater  proportion  of  males  perish  from  cancer  in 
the  country  than  in  towns,  while  in  the  case  of 
females  the  proportion  is  reversed.    It  does  not 
appear  that  temperament  is  materially  concerned 
in  the  causation  of  cancer.    Yet  Sabatier,  Lever, 
and  Tanchou  are  supported  by  Dr.  Walshe  in  the 
opinion  that  mammary  and  uterine  cancer  are  more 
irequent  in  women  of  high  colour  and  sanguineous 
temperament  than  in  others.    It  is  a  valuable  re- 
mai-k  which  Mr.  Paget  makes,  that  the  liability  of 
a  part  to  be  affected  by  cancer  depends  not  so 
much  upon  any  peculiaritj'  of  texture  or  tissue  in 
it  as  upon  its  mere  locality.     Thus,  medullary 
cancer  "  may  occupy  from  the  first  many  tissues 
both  within  and  around  the  eyeball,"  and  after  all, 
of  a  mammary  gland  has  been  removed  the  growth 
recurs  still  in  the  same  site.    This  indicates  that 
morbid  growths  have  their  loci  determined  by 
special  laws,  something  like  those  which  govern 
the  original  development  of  the  various  organs. 
Mr.  Paget's  experience  is  opposed  to  the  view  that 
other  tumors  in  course  of  growth  may  become  can- 
cerous.   With  regard  to  ovarian  cysts,  however, 
he  allows  that  they  may  become,  after  they  have 
existed  simply  as  such  for  a  time,  the  seat  of  can- 
cerous formation,  but  in  other  tumors  he  believes 
this  to  be  an  event  though  possible,  yet  "of  the 
greatest  rarity." 


ous  growth,  and  convey  it  back  to  the  veins,  just 
aa  they  do  the  residuary  fluid  of  normal  assimila- 
tion. In  its  transit,  it  has  to  pass  through  masses 
of  niiclcar  substance,  the  so-called  lymphatic  glands, 
and  is  apt  to  impai't  to  these  nuclei  its  own  evil 
properties,  and  set  them  vegetating  and  growing  in 
a  cancerous  manner.  The  reason  why  the  glands 
for  a  time  remain  unaffected,  though  traversed  by 
the  diseased  fluid,  is,  I  suppose,  that  as  long  as 
their  native  power  retains  a  certain  degree  of 
vigour  they  are  able  to  resist  the  influence  of  the 
cancerous  fluid,  and  compel  it  to  behave  nearly  as 
normal  lymph  would  do.  When,  however,  the 
cancerous  diathesis  increases  in  strength,  and  the 
normal  forces  of  the  system  fail,  then  the  glands 
yield  to  the  overmastering  influence. 

Cancerous  growths  appear,  in  some  instances,  in 
the  vicinity  of  a  primary  growth.  Mr.  Paget 
terms  this  "  irradiatmi,"  and  says  they  spring  up 
in  an  area  which  gradually  widens,  and  of  which 
the  primary  cancer  is  the  centre.  Thus,  tubercles 
may  form  in  the  skin  and  muscles  near  a  scirrhous 
breast,  and  I  have  seen  small  islets  of  cancer  in  the 
mucous  membrane  adjoining  a  mass  of  pyloric  dis- 
ease; The  following  passage  from  Mr.  Paget's 
work,  vol.  ii.  p.  580,  contains  the  same  opinion  as 
I  advanced  in  the  Manual  of  Palhol.  indepen- 
dently :  —  "  We  need  not  assume  that  corpuscles 
of  pus  or  cancer,  or  any  kind  of  germs  already 
formed,  must  be  thus  carried  for  the  multiplication 
or  dissemination  of  disease.  A  rudimental  liquid, 
an  unformed  cancerous  blastema,  mingled  with  the 
blood,  may  be  as  effectual  as  any  germs,  and  must 
almost  necessarily  be  assumed  in  the  explanation 
of  cases  in  which  the  dissemination  takes  place, 
not  in  the  lungs  or  liver  (the  common  sites),  but 
in  organs  beyond  them,  in  the  course  of  the  circu- 
lation." 

Diagnosis  of  Cancer. 


^■^         Dissemination  of  Canceu. 

This  may  take  place  in  three  ways.  First,  by 
immediate  contact.  The  opposite  serous  surface  to 
some  viscus  in  which  a  cancerous  growth  exists, 
may  become  similarly  diseased  at  the  point  of 
contact ;  or  the  raucous  surface  over  which  can- 
cerous discharge  passes  towards  the  outlet,  may 
come  to  present  patches  of  the  disease  along  its 
cxten  t. 

Secondly,  if  a  cancerous  growth  penetrates  in 
any  part  the  veins,  either  growing  into  a  large 
trunk,  or  opening  some  small  radicle  at  its  origin, 
the  particles  which  may  become  detached,  and 
carried  along  in  the  blood,  will  give  rise  to  secon- 
dary formations  at  any  part  where  they  may  be 
arrested,  usually  in  the  next  capillary  plexus. 
From  hence  again  fresh  particles  may  be  carried 
on  and  give  rise  to  tertiar}'  formations.  It  is  clear 
that  if  the  cancer  germs  reached  the  left  side  of 
the  heart,  as  they  would  from  masses  contained  in 
the  lungs,  they  would  be  dispersed  all  over  the 
body,  and  might  thus  cause  an  abundant  develop- 
ment of  cancer  growtiis  in  most  various  parts. 
Ihis  mode  of  dissemination  may  be  distinguished 
as  that  effected  tkronyh  the  circulation. 

riiirUly,  through  the  lymplMlic  channels.  These 
vessels  take  up  the  fluid  which  saturates  a  caucer- 


In  cancer,  as  in  all  other  diseases,  there  are  two 
classes  of  phenomena  to  be  regarded  with  a  view 
to  diagnosis.  One  of  these  is  the  physical  pecu- 
liarities, the  other  the  vital  actions.  I  will  con- 
sider each  of  these  briefly.  To  describe  the 
former,  would  be  to  enumerate  again  the  charac- 
ters of  the  several  species  alread}'  noticed,  both 
those  apparent  to  the  eye  and  the  microscopical. 
The  latter  consist  in  a  tendency  to  recur  after  re- 
moval, to  repetition  of  the  growth  in  the  lymphatic 
glands,  and  to  dissemination  in  other  parts  of  the 
body,  as  also  in  a  gi'eat  proneness  of  the  mass  to 
decay  by  sloughing  or  ulceration  even  while  grow- 
ing rapidly,  and  to  affect  the  general  systom  with 
a  peculiar  cachexia.  To  these  may  be  added  a 
special  power  of  infiltrating  all  tissues  of  every 
kind  which  it  approaches,  and  causing  their  dis- 
appearance by  substitution  of  its  own  substance. 
These  vital  actions  arc  for  more  strongly  declara- 
tive of  the  existence  of  cancer  than  the  physical 
peculiarities.  One  would  be  fully  justified  in 
affirming  the  e-xistence  of  cancer  in  any  case  where 
the  majority  of  these  were  decidedly  apparent, 
whatever  might  be  shown  by  observation  of  the 
former.  In  proportion  as  less  and  less  trace  of 
the  vital  actions  are  discernible,  in  the  same  degree 
would  the  cancerous  character  be  eftaced  or  dim- 
inished. For  the  most  part  the  physical  peculiarities 
accord  well  with  the  dynamic  manifestations,  but 
not  invariably.  With  regard  to  the  common  re- 
quest that  the  microscope  may  be  used  for  deter- 
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mmation  of  the  nature  of  a  tumor,  whether  can- 
cerous or  the  reverse,  it  may  be  stated,  that  this 
instrument  will  in  very  many  cases  enable  us 
confidently  to  affirm  that  a  specimen  is  a  cancer, 
but  that  its  negative  inlbrmation  is  much  less 
trustworthy.    If  we  find  certain  structural  pecu- 
harities  we  may  be  sure  tliat  we  are  dealing  with 
a  cancer,  or  almost  ;  but  the  absence  of  these  will 
not  be  sufficient  warranty  for  us  always  to  con- 
clude the  reverse.    Great  multiformity  in  the  cell 
substance  of  a  tumor,  the  presence  of  a  large  pro- 
portion of  the  peculiar  nuclei  and  cells  described 
p.  377,  the  vesicular  expansion  of  nuclei,  and 
endogenous   growth  within   parent  cells  would 
afiord  almost  infallible  evidence  of  the  cancerous 
character  of  a  growth.    Yet  M.  Velpeau  adduces 
instances  in  which  the  best  authorities  in  Paris 
found  cancer  cells  in  growths  which  clinicallj-,  i.  e. 
in  their  vital  actions,  showed  no  resemblance  to 
cancer..  Moreover  it  must  be  allowed  that  in  the 
great  majority  of  cases  where  the  information 
aftorded  by  the  microscope  is  positive  and  clear, 
that  obtained  by  the  unaided  eye  is  almost  equally 
so.    Again,  from  the  absence  of  microscopic  cha- 
racters of  cancer,  we  cannot  positively  in  all  cases 
predicate  the  absence  of  cancerous  quality  any 
more  than  we  can  affirm  that  a  tissue  is  not  con- 
tractile because  it  does  not  correspond  either  to 
the  striped  or  to  the  unstriped  vai-iety  of  muscular 
fibre.    In  this,  as  in  a  multitude  of  other  cases, 
we  find  that  structure  and  endowment  are  not 
necessarily    linked    together.    Fibrous  cancers, 
osteoid,  and  some  varieties  of  the  medullary  are 
instanced  by  Mr.  Paget  as  presenting  cancerous 
qualities  without  cancerous  structure.  M.  Velpeau 
mentions  a  case  where  he  removed  a  testis  affected 
with  encephaloid,  as  he  considered,  but  in  which 
M.  Lebert  found  no  cancer  cells,  and  therefore 
disbelieved  its  malignant  character.    In  a  few 
months  after  the  operation  the  patient  died  with 
enormous  soft  medullary  masses  filling  the  abdo 
men.    In  these,  again,  no  cancer  cells  were  found. 
Yet  surely  the  disease  was  to  all  intents  and  pur- 
poses cancer.     In  a  second  case,  "a  lardaceous 
scirrhus  of  the  worst  kind  "  from  a  woman's  breast, 
was  pronounced  by  five  of  the  leading  French 
observers  to  contain  no  cancer  cells.    Yet  in  a 
short  time  the  growth  recurred  in  the  cicatrix,  and 
the  patient  "  fell  into  the  most  complete  cancerous 
cachexia."    Dr.  Bennett  proposes  that  during  an 
operation  every  suspected  tissue  should  be  ex- 
amined with  a  microscope  at  hand  before  the 
wound  is  closed,  so  that  there  might  be  some 
certainty  that  every  particle  of  existing  diseased 
structure  is  removed.    This  cannot,  he  states, 
positively  be  ensured  by  mere  naked-eye  inspec- 
tion, and  I  quite  agree  with  him.     The  followinrr 
case,  however,  from  my  note  book,  shows  how 
difficult  even  with  the  aid  of  the  microscope  it 
might  be  to  say  positively  where  all  cancerously 
aflected  tissue  ceased.    Josephine  R.,  cook,  large 
and  fat,  had  the  rigiit  breast  amputated  for  an 
enormous  scirrhous  growth  at  least  as  large  as  two 
fists.    About  the  centre  there  was  a  roundish 
firm,  tthity-grey  mass,  the  size  of  a  walnut,  but 
the  rest  of  the  tumor  was  made  up  of  fatty  lobes 
intersected  by  patches  of  a  greyisli,  dense  fibrous 
tissue,  continuous  with  the  central  mass.  This 
:onsisted  of  a  very  abundant  fibrous  stroma,  the 
ihics  being  often  very  perfectly  formed,  and  intcr- 
iiciiig  in  a  dense  irregular  network.    Their  inter- 


393 


spaces  were  filled  up  either  by  imperfectly  formed 
fibroid  stroma,  or  by  oily  or  granular  matter,  with 
many  nuclei  and  granulous  corpuscles.    The  nu- 
clei were  for  the  most  part  of  that  large  clear  kind 
almost  diagnostic  of  cancer;   they  appeared  to 
expand  as  it  were  into  the  granulous  cells.  Some- 
times_  there  were  seen  longish  strands  made  up  of 
nuclei  imbedded  in  a  granulous  matter,  suggesting 
the  idea  of  their  having  been  formed  in  the  ducts. 
In  one  part  there  were  two  spherical  cystleta  full 
of  a  celloid  growth,  which  perhaps  resulted  from 
distension  of  the  terminal  gland  cavities.    A  por- 
tion of  the  growth,  some  distance  from  the  centra 
nucleus,  exhibited  to  the  naked  eye  nothing  but 
large  fat  masses  separated  by  bands  of  finn  whity 
fibrous  tissue  ;  these,  however,  consisted  of  the 
same  fibre  and  cell  structure  as  the  central  nucleus. 
In  the  most  distant  part  of  the  removed  mass  the 
layers  of  fibrous  tissue  presented  generally  no  trace 
of  cells  except  some  imprisoned  fat  ones.    At  one 
part,  however,  I  found  a  large  group  of  corpuscles, 
more  like  ordinary  nuclei  than  cancerous,  some  of 
them  were  elongated.    Between  these,  however, 
and  some  of  those  in  the  central  nucleus  there  was 
no  marked  difference  ;  the  latter,  I  noted  particu- 
larlj',  when  of  smaller  size,  were  indistinguishable 
from  healthy  nuclei.    This  was  a  case  of  scirrhus 
with  predominance  of  fibrous  stroma  ;  only  in  one 
part  was  cell  formation  notably  proceeding.  Yet 
it  cannot  be  supposed  that  the  fibrous  stroma 
which  extended  out  indefinitely  into  the  surround- 
ing fat  was  not  of  cancerous  quality.    The  group 
of  small  nuclear  corpuscles  in  the  most  remote  part 
one  cannot  but  think  might  have  developed  into 
large  evident  cancer  nuclei,  and  were  potentially 
equivalents.    What  hope  could  there  be  in  such 
a  case  as  this  that  the  microscope  could  determine 
where  disease  ceased  ! 

Masses  of  tubercle  may  occasionally  be  taken 
for  cancer,  as  Dr.  Bennett  states  was  the  case  in 
Obs.  xxxii.  of  his  work  ;  the  mistake  being,  how- 
ever, easily  rectified  by  microscopic  examination, 
ruberculated  glands,  he  says,  may  present  to  the 
naked  eye  all  the  external  characters  of  cancerous 
growths.  Infiltrated  tubercle,  he  thinks,  would 
generally  be  easily  distinguished,  but  I  think  I 
have  seen  a  case  where  the  presence  of  numerous 
enlarged  cervical  glands,  and  of  a  greyish  solidi- 
fied state  of  the  lung  made  the  distinction  by  no 
means  easy.  The  absence  of  fibrous  stroma,  and 
of  any  notable  amount  of  peculiar  cell  growth, 'with 
an  abundance  of  the  faint,  withered-looking 
tubercle  corpuscles  imbedded  in  much  granular 
and  oily  matter,  would  be  the  guiding  points  of 
the  diagnosis. 

From  enchondroma  cancer  can  usually  be  dis- 
tinguished without  much  difficulty,  but  when  the 
former  IS  softened,  it  may  present,  says  Dr.  Ben- 
nett, all  the  external  characters  of  encephaloma 
tven  on  microscopic  examination  the  two  may  be 
confounded,  as  the  cartilage  cells  which  then  float 
loose  mi.xed  with  granules  and  the  debris  of  i 
tumor  closely  resemble  those  in  cancerous 
growths.-  Mr  Paget  describes,  after  Bruch,  the 
colls  of  enchondroma  as  closely  imitating  in  their 
utter  diversity  the  multiform  ciinnictcr  of'  the  can- 
cerous. It  is  therefore  clear  that  in  cases  of  doubt 
we  must  look  rather  to  the  vital  actions  of  the 
tumor  than  to  its  structure  for  determination  of 
Its  nature.  Slow  and  painless  growth  •  the 
absence  of  cnchexia,  of  recurrence  after  removal,  of 
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affection  of  the  lymphatics  or  distant  parts,  would 
evidence  in  favour  of  the  non-cancerousness  of  a 
tumor.  Patches  of  enchondroma  may,  however, 
occur  in  the  substance  of  cancerous  tumors,  as 
was  the  case  in  a  specimen  I  recently  examined. 

Fatty  tumors  can  rarel}-  be  mistaken  for  cancer, 
but  Dr.  Bennett  cites  a  case  from  Sedillot,  in 
which  a  fatty  growth  assumed  all  the  symptoms 
and  signs  of  encephaloid,  and  was  so  pointed 
ont  by  a  professor  to  his  pupils.  The  patient  not 
only  presented  the  cachectic  aspect,  but  all  the 
local  lancinating  pains,  the  form,  feel,  and  ap- 
pearance of  an  encephaloid  growth  ;  yet  the 
microscope  showed  the  tumor  to  consist  solely  of 
adipose  and  filamentous  tissue.  Though  the  case 
certainly  is  remarkable,  one  can  hardly  think  that 
it  was  one  of  ordinary  fatty  tunior,  as  it  had 
returned  after  excision  twice. 

To  distinguish  fibrous  growths  from  scirrhous 
in  their  early  stages,  Dr.  Bennett  declares  to  be 
"  utterly  impossible."  This  of  course  applies  to 
their  condition  in  the  living  body;  after  removal  a 
microscopic  examination  would  in  most  cases 
readily  decide,  except  where  the  cancer  was  of 
the  rare  iibrous  variety.  The  presence  of  any  of 
the  peculiar  cells  or  nuclei  would  of  course  distin- 
guish positively  the  malignant  from  the  innocent 
growth. 

Harcomalous  tumors  constitute  an  ill-defined 
group  which,  it  may  be  well  conceived,  are  often 
not  easily  distinguished  from  cancer.  Tiiey  seem 
in  some  instances  to  be  as  it  were  undeveloped 
fibrous  tumors,  consisting  of  a  jelly-like  fibrine, 
containing  fluid  traversed  by  bands  of  fibrous 
tissue,  which  is  scanty  and  imperfectly  developed. 
This  is  the  Collonema  of  Miiller.  In  proportion  as 
the  fibrous  structure  becomes  more  perfectly  de- 
veloped they  approach  the  common  fibrous  tumor. 
Cutaneous  outgrowths  and  mucous  polypi  belong  to 
the  same  class,  as  well  as  many  ovarian  tumors. 
The  lobulated  masses  which  grow  into  the  interior 
of  mammary  cysts,  till  they  sometimes  fill  them, 
are  in  some  instances  made  up  of  nuclei  imbedded 
in  fibroid  tissue,  and  not  of  imitative  gland  struc- 
ture. Such  formations  are  well  termed  by  Roki- 
tansky  cysto-sarcomata.  A  tumor  I  examined 
from  the  region  of  the  pectoralis  major  consisted  of 
nuclei  and  lowly  developed  celloid  corpuscles  with 
much  granular  matter.  Its  exterior  was  lobulated 
much  like  a  conglomerate  gland,  but  less  minutely  ; 
in  this  respect,  and  in  its  colour,  it  resembled  the 
pancreas,  and  might  be  considered  a  specimen  of 
Abernethy's  pancreatic-sarcoma.  Lebert's  fibro- 
plastic tumors  are  termed  by  himself  sarcomatous, 
though  I  do  not  feel  sure  that  this  term  applies  to 
them  all.  The  most  distinctive  features  of  sarcoma 
are  that  its  vital  actions  are  unlike  those  of  cancer, 
and  that  it  differs  from  fibrous  tumors  in  yielding 
much  proteine  when  boiled  with  liquor  potassa3, 
and  treated  with  acetic  acid.  Many  of  these 
tumors  can  be  readily  distinguished  from  cancer 
by  tlic'se  characters,  and  by  the  simple  form  of  their 
cell  growth  (which  resembles  that  of  normally  ex- 
isting organs),  but  others  approach  very  close  to 
the  malignant  groups,  and  perhaps  are  not  to  be 
separated  by  any  absolute  line.  The  interesting 
history  recorded  by  Mr.  Paget,  at  p.  2()0,  2G1  of 
his  work,  illustrates  this  well.  He  says,  in  con- 
clusion, "  The  main  fact  of  all  the  cases  is,  that 
three  daughters  of  a  cancerous  niotlier  luid  mam- 
mary tumors  ;  in  two  of  them  at  least  the  structure 


was  probably  not  cancerous  ;  and  yet  the  rapid 
growth,  the  recurrences  in  one  of  them,  and  the  de- 
fective or  disordered  modes  of  growth  in  both,  were 
such  as  marked  a  wide  deviation  from  the  common 
rules  of  mammary,  glandular,  or  any  other  ini.ocent 
tumor,  and  a  deviation  in  the  direction  towards 
cancer." 

Adenoid  tumors  (chronic  mammary)  are  dis- 
tinguished from  cancer  in  the  following  particulars. 
They  occur  at  an  earlier  period  of  life  ;  they  not 
unfrequently  disappear  spontaneously  ;  they  are 
commonly  painless  ;  they  do  not  contaminate  the 
system  ;  they  are  easily  moveable  in  the  surround- 
ing tissue  ;  and  if  removed  they  do  not  return. 
Their  structure  is  that  of  conglomerate  glands, 
often  resembling  very  exactly  that  of  the  mammarj' ; 
so  much  so  that  M.  Lebert  seems  to  consider  the 
tunior  as  the  result  of  simple  enlargement  of  the 
gland,  and  distension  of  its  cavities  with  accumu- 
lated epithelium.  By  Velpeau  and  his  able  trans- 
lator, Mr.  Henry,  they  are  regarded  as  essentially 
new  formations,  and  no  doubt  correctly.  A  capsule, 
which  surrounds  their  surface,  completes  their  un- 
likeness  to  cancer,  and,  as  Mr.  Paget  suggests,  pro- 
bably proceeds  from  the  original  cyst  into  which 
the  growth  advanced,  and  which  it  has  filled. 

Myeloid  tumors  might  be  confounded  with 
cancer  of  the  bones,  but  the  following  list  of  their 
characters,  as  stated  by  Mr.  Paget,  will  aid  in 
diagnosis.  They  are  usually  single,  occiu-  most 
frequently  in  youth,  and  very  rarely  after  middle 
age,  grow  slowly  and  painlessly  in  most  cases,  have 
no  proneness  to  ulcerate  or  protrude,  are  not  apt  to 
recur  after  complete  removal,  and  have  not  in 
general  any  features  of  malignant  disease.  Often 
they  are  of  a  peculiar  dark  ruddy  colour,  either  in 
patches  or  throughout,  and  constantly  they  present 
as  a  structural  characteristic  large  cells  containing 
2 — 10  nuclei  ;  these  are  mingled  with  fibre-forming 
cells  or  nuclei. 

The  general  conclusion  in  the  matter  of  diagnosis 
I  think  must  be  ;  (1)  that  the  history  of  a  growth, 
and  naked-eye  inspection  of  it,  will  in  most  cases 
enable  the  experienced  man  to  predicate  its  cha- 
racter ;  (2)  that  the  microscope  may  often  afford  con- 
firmative, and  sometimes  corrective  information  ; 
(3)  that  the  vital  actions  of  a  growth  must  be 
mainly  regarded  as  the  exponents  of  its  invisible 
qualities.] 

Treatment  op  Cancer. 

Cancers  have  sometimes  been  supposed  to  be 
a  general  disorder  of  the  system  ;  sometimes  merelj' 
local  affections.  This  is  a  point  of  much  import- 
ance in  practice  ;  for  if  cancers  are  originally  only 
local  affections,  no  objection  can  be  made  to  extir  - 
pating them.  They  who  think  that  cancer  is  a 
constitutional  disease,  will  have  much  less  confi- 
dence in  the  operation,  which  they  may  even  regard 
as  useless,  perhaps  hurtful,  inasmuch  as  it  may 
convert  a  scirrhus  into  an  open  cancer,  or  bring  on 
the  affection  in  some  other  part. 

Some  practitioners,  however,  reject  the  doc- 
trine of  cancer  depending  on  constitutional  causes  ; 
and  Sir  E.  Home's  sentiments,  in  opposition  to  it. 
have  been  laid  before  the  reader.  When  cancer 
breaks  out  again  in  the  same  part,  after  the  per- 
foriiiaiice  of  an  operation,  it  is  often  owing  to 
some  portion  of  the  disease  having  been  blameably 
left  beiiind,  or  to  the  operation  having  been  put  off 
too  long.  How  likely  it  is  that  some  of  the  cancerous 


i 


CANCER. 


disease  may  be  left  unreraoved  by  the  operator,  is 
obvious  on  considering  the  manner  in  wliich  the 
white  bands,  resembling  ligament,  shoot  into  the 
suiTounding  fat ;  and  that  even  the  fibres  of  the 
muscles,  beneath  a  cancerous  disease,  are  lie 
quently  affected.  At  the  same  time,  it  must  be 
allowed,  that  the  disease  is  sometimes  to  all  ap- 
pearances, so  freely  and  completely  removed,  that 
its  recurrence  may  be  imputed,  perhaps  with  equal 
probability,  to  the  continued  operation  of  the  same 
unknown  cause  which  originally  produced  the 
first  cancerous  mischief.  Sir  Astley  Cooper,  and 
many  other  very  experienced  men  both  of  the  past 
and  present  time,  consider  cancer  as  decidedly  a 
complaint  connected  with  a  peculiar  state  of  the 
constitution.  But,  if  this  be  true,  it  may  be  asked, 
how  can  any  cure  be  expected  from  the  removal 
of  the  part,  as  the  continued  operation  of  the  same 
constitutional  causes  must  occasion  a  relapse  ? 
And  so  they  sometimes  do,  no  doubt,  independently 
of  the  accident  of  any  portion  of  the  disease  not 
being  completely  removed  with  the  knife.  How- 
ever, experience  proves,  that  the  operation  fre- 
quently effects  a  radical  cure,  and  no  other  organ 
13  afterwards  attacked  ;  which  is  analogous  to  what 
is  seen  after  the  amputation  of  a  scrofulous  limb  ; 
a  case  in  which  frequently  no  other  part  is  after- 
wards attacked,  though  the  constitution  is  im- 
sound. 

From  the  description  which  Sir  Astley  Cooper 
has  given  of  the  dissection  of  persons  destroyed  by 
scirrhus,  it  must  be  inferred,  not  only  that  the 
disease  is  constitutional,  but  that  the  hope  of  radi- 
cally curing  it,  either  by  medicines  or  an  operation, 
must  very  often  fail  in  advanced  cases.    He  says, 
that  a  scirrhus  in  the  breast  is  generally  accom- 
panied by  several  smaller  tumors  of  the  same 
character  in  different  parts  of  the  glandular  struc- 
ture.   He  notices  the  deposition  of  the  scirrhous 
matter  in  the  axillary  glands,  and  those  above  the 
clavicle.      On  the  left  side,  he  says,  the  latter 
sometimes  press  upon  the  termination  of  the  tho- 
racic duct.    According  to  his  observations,  the 
glands  behind  the  cartilages  of  the  ribs,  when  the 
disease  is  on  the  sternal  side  of  the  nipple,  are 
generally  diseased.    The  axillary  glands  on  the 
other  side  of  the  body  he  has  also  seen  in  the  same 
state.    The  lungs  are  often  found  inflamed,  and 
adherent  to  the  pleura  ;  serum  is  effused  in  the 
chest  ;  and  the  pleura  costalis  studded  with  scir- 
rhous  tubercles.    He  also    describes  the  liver, 
uterus,  ovaries,  and  bones,  as  participating  in  the 
morbid  changes.    (See  Lectures,  ^-c.  p.  ]  82,  vol. 
ii.)    In  addition  to  all  these  facts,  we  are  to  re- 
member the  occasional  presence  of  scirrhous  matter 
in  the  blood-vessels  themselves.    Under  such  cir- 
cumstances, the  inutility  of  any  treatment  must  be 
obvious. 

Until  late  years,  the  accounts  given  of  the  results 
of  operation  for  cancers  were  so  unpromising  that 
they  deterred  many  patients  from  undergoing  a 
timely  operation,  wliich  for  cancerous  complaints 
is  the  only  remedy  with  which  wc  are  as  yet  ac- 
quainted, entitled  to  any  confidence.  As  Mr. 
B.  Bell  remarks,  the  great  authority  of  Dr.  Alex- 
ander Monro  must  have  liad  no  inconsiderable  in- 
lluence  even  with  practitioners,  in  making  them 
much  more  backward  in  undertaking  the  extirjia- 
tion  of  cancers  than  they  otherwise  would  have 
been.    "  Of  near  sixty  cancers,"  says  he,  "  which 
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patients  remained  free  of  the  disease  at  the  end  of 
two  years  :  three  of  these  lucky  people  had  occult 
cancers  in  the  breast,  and  the  fourth  had  an  ulcer- 
ated cancer  on  the  lip."  {Edin.  Med.  Essays, 
vol.  V.)  Dr.  Monro  also  observes  that  in  those 
in  whom  he  saw  the  disease  relapse,  it  was  always 
more  violent,  and  made  a  quicker  progress  than  it 
commonly  did  in  others  on  whom  no  operation  had 
been  performed.  Hence  he  questions,  "  whether 
ought  cancerous  tumors  to  be  extirpated,  or  ought 
the  palliative  method  only  be  followed  ? "  and, 
upon  the  whole,  he  concludes  against  their  extir- 
pation, except  in  such  as  are  of  the  occult  kind,  in 
young  healthy  people,  and  have  been  occasioned 
by  bruises  or  other  external  causes. 

More  modern  experience,  however,  has  afforded 
a  very  different  result,and  given  rather  more  encou- 
ragement to  the  early  performance  of  an  operation, 
and  even  to  making  an  attempt  to  cut  away  the 
disease,  in  every  instance,  both  of  the  occult  and 
ulcerated  kind,  when  such  a  measure  can  be  so  ex- 
ecuted as  not  to  leave  a  particle  of  the  cancerous 
mischief  behind. 

Mr.Hill,  in  1772,  published  some  valuable  re- 
marks on  the  present  subject.  At  this  period,  he 
had  extirpated  from  different  parts  of  the  body 
eighty-eight  genuine  cancers,  which  were  all  ulcer- 
ated, except  four  ;  and  all  the  patients  except 
two  recovered  of  the  operation.  Of  the  first  forty- 
five  cases,  one  only  proved  unsuccessful  ;  in  three 
more,  the  cancer  broke  out  again  in  different  parts ; 
and  in  a  fifth,  there  were  threatenings  of  some 
tumors  at  a  distance  from  the  original  disease. 
These  tumors,  however,  did  not  appear  till  three 
years  after  the  operation  ;  and  the  woman  was 
carried  off  by  a  fever  before  they  had  made  any  pro- 
gress. All  the  rest  of  the  forty-five  continued  well 
as  long  as  they  lived  ;  or  are  so,  says  Mr.  Hill,  at 
this  day.  One  of  them  survived  the  operation 
above  thirty  years  ;  and  fifteen  were  then  alive, 
although  the  last  of  them  was  cured  in  March, 

Of  the  next  thirty-three,  one  lived  only  four 
months  ;  and,  m  five  more,  the  disease  broke  out 
afresh,  after  having  been  once  healed.    The  rea- 
son why,  out  of  forty-five  cases,  only  four  or  five 
proved  unsuccessful,  and  six  out  of  thirty-three 
was  as  follows :  "  The  extraordinary  success  I  met 
with  (says  Mr.  Hill),  made  cancerous  patients 
resort  to  me  from  all  corners  of  the  country 
several  of  whom,  after  delaying  till  there  was  little 
probability  of  a  cure  by  extirpation  or  any  other 
means,  forced  me  to  perform  the  operation  con- 
trary both  to  my  judgment  and  inclination." 
Upon  a  survey,  in  April,  17C4,  made  with  a 

view  to  publication,  the  numbers  stood  thus  •  

Total  cured,  of  different  ages  from  eighty  down- 
wards, sixty- three  ;  of  whom  there  were  then  livinir 
thirty-nine.  In  twenty-eight  of  that  number,  the 
operation  had  been  performed  more  than  two  years 
before  ;  and,  in  eleven,  it  had  been  done  in  the 
course  of  the  last  two  years.  So  that,  upon  the 
whole,  after  thirty  years'  practice,  thirty-nine  of 
sixty-three  patients,  were  alive  and  sound  ;  which 
gives  Mr.  Hill  occasion  to  observe,  that  the  dif- 
ferent patients  lived  as  long,  after  the  extirpation 
ot  the  cancers,  as,  according  to  the  bills  of  mor- 
tality they  would  have  done  had  they  never  had 
any  cancers,  or  undergone  any  operation. 

The  remaining  twenty-five,  which  complete  the 


.year  1764. 
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Twenty-two  of  these  had  been  cured  at  least  two 
years  ;  and  some  of  them,  it  may  be  remarked, 
were  seventy,  and  one  ninety  years  old, 

In  the  year  1770,  the  sum  of  the  whole  stood 
thus  :  —  Of  eighty-eight  cancers,  extirpated  at  least 
two  years  before :  not  cured,  two  ;  broke  out 
afresh,  nine  ;  threatened  with  a  relapse,  one  ;  in 
all,  twelve,  which  is  less  than  a  seventh  part  of 
the  whole  number.  At  that  time,  there  were 
about  forty  patients  alive  and  sound  whose  can- 
cers had  been  extirpated  above  two  years  before. 

Mr.  B.  Bell,  who  was  present  at  many  of  these 
cases,  bears  witness  to  Mr.  Hill's  accuracy  ;  and 
states,  that  "  from  these  and  many  other  authenti- 
cated facts,  which,  if  necessary,  might  be  adduced, 
of  the  success  attending  the  extirpation  of  cancers, 
there  is,  it  is  presumed,  great  reasons  for  consi- 
dering the  disease  in  general  as  a  local  com- 
plaint, not  originally  connected  with  any  disorder 
of  the  system."  With  respect  to  Mr.  Bell's  opi- 
nion, that  a  general  cancerous  taint  seldom,  or  per- 
haps never,  occurs,  but  in  consequence  of  the 
cancerous  virus  being  absorbed  into  the  constitution 
from  some  local  affection,  much  doubt  attends 
even  this  supposition,  though  the  practical  inference 
from  it  is  what  cannot  be  found  fault  with,  viz.  in 
every  case  of  real  cancer,  or  rather  in  such  scir- 
rhosities,  as,  from  their  nature,  are  known  generally 
to  terminate  in  cancer,  we  should  have  recourse 
to  extirpation  as  early  as  possible  ;  "  and  if  this 
were  done  soon  after  the  appearance  of  such  affec- 
tions, or  before  the  formation  of  matter  takes  place, 
their  return  would  probably  be  a  very  rare  occur- 
rence."   (Si/slem  of  Surgery,  vol.  vii.) 

Sir  Astley  Cooper  admits,  that  the  operation  is 
followed  by  a  return  of  the  disease  in  many  cases, 
the  average  number  of  which,  however,  he  does 
not  state,  though  he  says  that  they  do  not  amount 
to  one  fourth. 

How  often  is  the  operation  determined  upon,  be- 
cause the  nipple  is  retracted,  and  true  cancer  there- 
by announced  !  Yet,  says  Sir  Charles  Bell,  with 
reference  to  the  cause  of  this  change,  as  previously 
explained,  "  it  is  quite  clear,  that  if  the  nipple  be 
fully  retracted,  and  if  this  has  been  evident  for 
any  considerable  time,  the  operation  has  been  too 
long  deferred."  {Med.  Chir.  Trans,  vol.  xii.  p.  223.) 

Sir  Astley  Cooper  is  adverse  to  the  performance 
of  the  operation  when  dyspnoea  is  present  ;  for  he 
has  known  patients  die  in  two  or  three  days,  who 
had  been  operated  upon  while  labouring  under  that 
symptom.  On  examination  after  death,  water  was 
found  in  their  chests,  and  tubercles  in  the  pleura. 

The  same  experienced  surgeon  gives  it  as  his 
opinion,  that  a  breast  should  never  be  removed, 
unless  the  patient  has  undergone  a  course  of  altera- 
tive medicines,  as  compound  calomel  pills  and  the 
compound  decoction  of  sarsaparilla,  or  (what  he 
prefers)  the  infusion  of  gentian  with  soda  and  rhu- 
barb. Thus  he  thinks  the  constitution  may  be  im- 
proved, and  the  danger  of  a  relapse  diminished. 

After  comparing  tlie  different  accoinits  of  suc- 
cess given  by  Monro  and  Hill,  well  migiit  Riclitcr 
say:  '■^  Jure  sa7ie  dicceris,  da  uno  eodemquc  morbo 
Jios  viros  loqui,  dubilari  fere  potest."  {Obs.  Chir. 
fuse.  3.) 

Medicines  and  Plans  which  have  bbbn  tried 
FOR  THE  Cure  op  Scirrhus  and  Cancer. 

It  is  a  contested  point,  whether  a  truly  can- 
cerous disease  is  susceptible  of  any  process  by 


which  a  spontaneous  cure  can  be  effected.  It  ap- 
pears certain,  however,  that  a  violent  inflammation, 
ending  in  sloughing,  may  sometimes  accomplish 
an  entire  separation  of  a  cancerous  affection,  and 
that  the  sore  left  behind  may  then  heal.  Facts 
confirming  this  observation  are  occasionally  ex- 
emplified where  caustic  is  used,  and  accidental  in- 
flammations have  led  to  the  same  fortunate  result^ 
as  we  may  be  convinced  of  by  examples  recorded 
by  Sir  Everard  Home,  Richerand,  &c.  The  latter 
writer,  adverting  to  the  effort  which  nature  some- 
times makes  to  rid  herself  of  the  disease  by  the  in- 
flammation and  bursting  of  the  tumor,  takes  the  op- 
portiuiity  to  relate  the  following  case  :  — A  woman, 
aged  forty-eight,  of  a  strong  constitution,  was  ad- 
mitted into  the  Hospital  of  St  Louis,  with  a  can- 
cerous tumor  of  the  right  breast.  The  swelling, 
after  becoming  softer,  and  affected  with  lancinating 
pains,  was  attacked  with  an  inflammation,  which 
extended  to  the  skin  of  the  part,  and  all  the  adja- 
cent cellular  membrane.  The  whole  of  the  swell- 
ing mortified,  and  was  detached.  A  large  sore, 
of  healthj'  appearance,  remained  after  this  loss  of 
substance,  and  healed  in  two  months.  (Nosogra- 
pliie  Cldr.  t.  i.  p.  381,  edit.  2.) 

I  once  attended  a  woman  who  died  of  cancer 
of  the  uterus,  and  in  the  same  room  was  her  mo- 
ther, all  the  forepart  of  whose  chest  was  in  a  most 
mutilated  state  from  the  effects  of  sloughing,  by 
which,  at  different  periods,  she  had  been  freed  from 
cancers  of  both  her  breasts.  Baron  Dupuytren 
believed  that  it  was  particularly  when  the  can- 
cerous mass  was  encysted,  that  the  whole  of  it  was 
capable  of  being  destroyed  by  gangrene,  and  the 
patient  completely  cured.  (See  Jouni.  Hebdomad, 
de  Med.  t.  iv.  p.  38.)  Many  years  ago,  Mr.  Cline 
had  a  patient  in  St.  Thomas's  Hospital,  in  whom 
the  sloughing  process  went  on  to  such  an  extent, 
under  a  linseed  poultice,  that  the  ulcer  afterwards 
healed  soundly.  "  I  have  seen  (says  Mr.  Tra- 
vers)  more  than  one  case  in  which  extensive  cica- 
trices of  ulcers  existed,  with  much  puckering  and 
stretching  of  the  skin  of  the  chest,  and  no  vestige 
of  the  breast  remained.  In  one  of  these,  the  pa- 
tient a  lady  in  Berkshire,  resisted  the  pressing  ad- 
vice of  a  consultation  of  London  surgeons  to  allow 
the  extirpation  of  the  tumor  many  years  since. 
She  has  been  in  the  constant  habit  of  taking  the 
medicine  there  prescribed,  the  extract  of  hemlock, 
almost  ad  libitum.  She  is  still  a  stout  healthy 
looking  person,  as  formerly,  and  attributes  her  cur," 
to  the  medicine.  (See  Med.  Chir.  Trans,  vol.  xv. 
p.  213.) 

In  general,  however,  inflammation  renders  thinps 
worse  instead  of  better,  and  by  converting  cccult 
cancers  into  ulcerated  ones,  hastens  the  patient's 
death,  or  at  all  events  renders  the  cure  more  difii- 
cult,  and  forbids  any  attempts,  which,  on  such  a 
principle,  might  be  made  for  his  relief. 

Of  the  general  remedies,  narcotics,  as  conium, 
opimn,  belladonna,  &c.  have  been  employed  with 
most  hope. 

Cicuta,  or  conium  maculatum,  owed  its  repu- 
tation to  the  experimenting  talent  of  Storck,  who 
has  written  several  treatises  on  it.  According  to 
him,  cicuta,  possesses  very  evident  powers  over 
cancer,  and  has  cured  a  great  many  cases  ;  but, 
in  less  prejudiced  hands,  it  has  not  been  found 
successful  ;  and  oven  in  many  of  the  instances, 
adduced  by  Baron  Storck  of  its  utility,  it  is  by 
no  means  proved  that  the  disease  was  really  cancer. 


The  public  have  now  little  or  no  reliance  on  this 
medicine  as  a  means  of  relieving  cancer.    Mr.  J 
Bums  declares  that  in  cancerous  ulceration  he 
never  knew  hemlock  produce  even  temporary  me 
lioration.    (See  Conium.) 

Belladonna  was  highly  recommended  by  Lam 
bergen.  During  its  use,  he  kept  the  bowels  open 
with  clysters,  administered  every  second  day.  The 
dose  should  be,  at  first,  a  grain  of  the  dried  leaves, 
made  into  a  pill.  The  quantity  may  be  gradually 
increased  to  that  of  ten  or  twelve  grains.  The 
extract  is  now  frequently  exhibited,  the  dose  being 
at  first  one  grain,  and  afterwards  increased  by  de- 
grees to  five.  The  reputation  of  belladonna  has 
not  been  supported  by  any  decided  success  in  cases 
of  true  cancer. 

Hyosciamus  has  often  been  tried,  and  was  held 
in  great  estimation  by  the  ancients.  Mr.  .J.  Burns 
emplo3'ed  it  occasionally,  but  with  little  effect. 
The  common  dose,  at  first,  is  three  grains  of  the 
extract. 

Aconitum  has  also  been  given  ;  and  as  it  is  a 
powerful  and  dangerous  narcotic,  a  patient  usually 
begins  with  only  half  of  a  grain  of  the  extract  night 
and  morning.  Solanura  dulcamara,  Paris  quadri- 
folia,  Phytolacca,  &c.  have  also  been  recom- 
mended ;  but  they  are  now  hardly  ever  employed, 
which  is  a  sufficient  proof  of  their  inefficacy 
Mr.  J.  Burns  tried  the  hydro-sulphuret  of  ammo- 
nia ;  and  Richter  prescribed  the  laurus  cerasus, 
without  success. 

Digitalis  lessens  vascular  action,  and  may  act 
on  schirri  like  abstinence,  bleeding,  &c.  It  has, 
however,  no  specific  virtue  in  curing  cancerous 
diseases. 

Opium  is  seldom  emploj-ed  with  the  intention 
of  curing  cancer,  although  probably  it  has  just  ns 
much  power  of  this  kind  as  other  narcotics  which 
have  been  more  frequently  used.  For  the  purpose 
of  lessening  the  pain  of  cancerous  diseases,  it  is 
very  freely  prescribed. 

Tonics  sometimes  improve  the  general  health ; 
but  they  never  produce  any  specific  effect  on  the 
local  disease. 

Justamond  thought  arsenic  a  specific  for  can- 
cers. Further  experience  has  not,  however,  con- 
firmed the  truth  of  this  opinion,  though  there  are 
practitioners  who  continue  to  think  highly  of  the 
efficacy  of  this  mineral  in  certain  forms  of  disease 
which  have  sometimes  been  classed  with  cancer. 
It  cures  numerous  ill-looking  sores  on  the  face, 
lips,  and  tongue,  and  is  one  of  the  best  remedies 
for  lupus.  Arsenical  powder  and  paste,  em- 
ployed with  considerable  success  by  Dupuytren, 
as  external  applications,  in  the  treatment  of  inve- 
terate ulcers  of  the  lips,  nose,  and  other  parts,  are 
noticed  in  tlie  article  Ar.senic.  The  powder  I 
have  tried  in  some  cases,  in  the  North  London 
Hospital,  and  found  its  effects  correspond  to  Du- 
puytren's  account.  Mr.  Hill  even  thinks  that 
arsenic  will,  "  in  a  great  majurity  of  cases,  retard 
the  progress  of  the  true  scirrhous  tumor,  and 
often  prevent  its  becoming  cancer.  In  some,  it  has 
appeared  to  dissipate  such  swellings  completely." 
(See  JSdin.  Med.  and  SuryicalJourn. yo\.  vi.  p.  5!i.) 

Mercury,  in  conjunction  with  decoctions  of 
guaiacuni,  saraaparilla,  &c.  has  been  recommended, 
but,  as  Mr.  J.  Burns  remarks,  no  fact  is  more  cer- 
tainly ascertained  than  that  mercury  always 
exasperates  the  disease,  especially  when  in  the 
ulcerated  state. 
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Muriate  of  barytes  at  present  retains  no  charac- 
ter as  a  remedy  for  cancer. 

Carbonate  of  iron  was  particularly  recommended 
by  Mr.  Carmichael.  Besides  the  carbonate  of 
iron,  he  sometimes  prescribed  the  tartrate  of  iron 
and  potass,  and  the  phosphate,  oxyphosphate,  and 
suboxyphosphate  of  the  metal.  Some  constitutions 
can  bear  these  preparations  only  in  small  quanti- 
ties ;  they  affect  most  patients  with  constipation, 
and  many  with  headach  and  dyspnoea.  Mr.  Car- 
michael has  seldom  given  less  than  thirty  grains, 
in  divided  doses,  in  a  da}',  or  exceeded  sixty.  He 
prefers  the  suboxyphosphate  for  internal  use,  and 
states,  that  it  answers  best  in  small  doses,  fre- 
quently repeated.  It  should  be  blended  with 
white  of  egg,  have  a  little  pure  fixed  alkali  added, 
and  then  be  made  into  pills  with  powdered  liquor- 
ice. Aloes  is  recommended  for  the  removal  of 
costiveness.  "When  half  a  grain  is  combined  with 
a  pill,  containing  four  grains  of  carbonate  of  iron, 
and  taken  thrice  a  day,  the  constipation  will  be 
obviated.  When  the  internal  use  of  iron  brings 
on  headach,  difficult  respiration,  a  quick,  sometimes 
full  pulse,  which  is  also  generally  hard  and  wir}', 
excessive  languor,  lassitude,  &c.  tlie  iron  is  to  be 
left  off,  and  four  grains  of  camphor  given  every 
fifth  hour. 

At  the  same  time  that  preparations  of  iron  were 
internally  administered,  Mr.  Carmichael  employed 
externally,  for  ulcerated  cancers,  the  carbonate, 
phosphate,  oxyphosphate,  and  arseniate  of  iron, 
blended  with  water,  to  the  consistence  of  a  thin 
paste,  which  was  applied  once  every  twentj-'-four 
hours.  To  occult  cancers,  the  same  gentleman 
applied  a  solution  of  the  sulphate  of  iron,  Jj.  to  Ibj. 
of  water.  The  acetate  of  iron,  diluted  with  eight 
or  ten  times  its  weight  of  water,  was  also  used. 
These  lotions  were  put  on  the  part  affected  by 
means  of  folded  linen,  wet  in  them,  and  covered 
with  a  piece  of  oiled  silk  to  prevent  injury  of  the 
clothes.  (See  An  Essay  on  the  Effects  of  the  Car- 
bonate and  other  Preparations  of  Iron  tipon  Cancer, 
^0.  2nd  ed.  8vo.  Dublin,  1808.) 

Many  remedies  have  acquired  celebrity  in  cases 
of  cancer,  because  very  bad  and  malignant  diseases, 
only  supposed  to  be  cancers,  have  got  well  under 
their  use.  Such  is  probably  the  case  with  the 
carbonate  of  iron. 

The  only  mode  of  treatment  which  Mr.  Pear- 
son ever  saw  do  any  particular  benefit  to  cancer 
was  that  of  keeping  the  patient  on  a  diet  barely 
sufficient  for  the  support  of  life,  such  as  barley- 
water  alone,  tea,  &c.  A  milk  diet  has  also  been 
recommended. 

With  respect  to  the  effects  of  a  very  low  diet 
Sir  Astley  Cooper  protests  strongly  against  the 
plan  :  if  the  patient  be  already  weak,  he  says  you 
will  thus  render  her  still  weaker,  and  soon  bring 
her  to  the  gravu  :  m  proportion  as  the  strength  de- 
clines the  pulse  13  quickened.  He  further  declares 
that  we  possess  no  medicine,  which  has  any  specific 
power  oyer  the  disease,  though  the  state  of  the 
constitution  may  sometimes  be  improved  by  Plum- 
mer's  pills  given  at  bedtime,  and  the  followinir 
draught  in  the  day:  ^  Iiifus.  Gentian.  Jiss.  tinct 
colunibie  5j.  Ammoii.  carbon,  gr.  v.  Sodic  Carbon! 
3ss.  Misce.  Climate  he  also  regards  as  having  no 
particular  effect  on  scirrhous  disease.  Sir  Astley 
Cooper  only  sanctions  the  use  of  steel  medicines, 
when  the  uterine  secretion  is  defective.  In  such 
cases  he  recommends  the  compound  calomel  pill  at 
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night,  and  the'  following  draught  twice  a  day  : 
3f>  Villi  ferri  3j.  Amnion.  Carbon,  gr.  vij.  Aq. 
Menth.  Vir,  ^j.  Tinct.  Cardam.  c.  Jss.  He  also 
approves  of  anodynes  for  the  relief  of  the  suffer- 
ing ;  as  the  tinct.  opli,  the  liquor  opii  sedativus, 
or  the  black  drop,  combined  with  the  camphor 
mixture,  and  a  little  of  the  spir.  aetheris  comp. 
One  of  his  patients  derived  much  relief  from  the 
following  pill:  ^f>  Ext.  Stramonii  gr. i  Camph.  gr. 
ij.  M.  ft,  Pii.  i3is.  terve  in  die  sumend.  (See 
Lectures,  4'c.  vol.  ii.  p.  193.) 

The  old  surgeons  dressed  cancerous  sores  with 
narcotic  applications.  Vesalius  used  cloths  dipped 
in  the  juice  of  the  solanum  ;  whilst  others  employed 
it  mixed  with  oil  of  roses,  and  preparations  of  lead 
and  antimony.  Others  had  recourse  to  hyoscia- 
mus,  or  hemlock  poultices,  which  in  many  cases, 
as  Mr.  J.  Burns  observes,  have  abated  pain,  and 
diminished  fetor  ;  but  this  is  all  which  can  reason- 
ably be  expected.  He  thinks  carrot  poultices 
better  than  those  of  hemlock,  as  they  produce  as 
much  ease,  and  more  powerfully  diminish  the 
fetor. 

Sir  Astley  Cooper  has  no  confidence  in  the 
utility  of  evaporating  lotions.  Warm  applications 
he  also  represents  as  improper.  The  dressing, 
which  he  mostly  prefers  for  scirrhi  is  a  plaster, 
made  by  blending  jj.  of  the  extract  of  belladonna 
with  Jj.  of  soap  cerate.  When  inflammation  is 
present,  he  does  not  object  to  the  use  of  leeches. 
All  local  applications,  as  well  as  internal  medicines, 
he  considers  merely  as  palliatives. 

The  fetor  of  cancers  having  been  thought  to 
resemble  that  of  the  sulphuret  of  potash  (liver  of 
sulphur),  and  the  oxygenated  muriatic  acid  being 
the  best  agent  for  decomposing  and  destroying 
such  smell,  it  has  been  recommended  as  an  appli- 
cation to  cancerous  sores.  It  may  correct  the 
fetor,  but  it  will  never  accomplish  a  cure.  Carbonic 
acid  has  been  said  not  only  to  correct  the  fetor,  but, 
in  some  instances,  completely  to  cure  the  disease. 
It  was  long  ago  proposed,  says  Mr.  J.  Burns,  by 
Peyriihe,  and  was  again  brought  forward  by  Dr. 
Ewart.  Experience,  however,  has  not  shown  that 
the  efficacy  of  carbonic  acid,  in  cases  of  cancer,  is 
very  great.  Fourcroy  remarks  :  "  After  the  first 
applications,  the  cancerous  sore  appears  to  assume 
a  more  favourable  aspect  ;  the  sanies  which  flows 
from  it  becomes  whiter,  thicker,  and  purer,  and 
the  flesh  has  a  redder  and  fresher  colour  ;  but 
these  flattering  appearances  are  deceitful,  nor  do  they 
continue  long,  for  the  sore  speedily  returns  to  its 
former  state,  and  its  progress  goes  on  as  before 
the  application."  The  method  of  applying  carbo- 
nic acid  was  by  means  of  a  bladder,  the  mouth  of 
which  fastened  round  the  sore  with  adhesive 
plaster.  The  air  was  introduced  by  a  pipe,  in- 
serted at  the  other  end.  Sometimes  the  fermenting 
poultice  is  employed.  That  iodine  commonly  fails, 
is  now  universally  admitted,  and  this  even  in  very 
large  doses.  (See  Paper  by  Dr.  Ruclianan  of 
Glasyoiv,  in  Lo7id.  Med.  Gas.  of  Oct.  1836.) 

Tar  ointment,  gastric  juice,  absorbent  powders, 
&c.  have  been  tried  ;  but  without  any  evident 
good.    (See  J,  Burns,  On  Liflammation,  vol.  ii.) 

Mr.  Pearon  rejected  all  internal  remedies,  as 
inefficient  in  the  treatment  of  cancer,  and,  in  the 
early  stages  of  the  complaint,  recommended  a 
method  of  practice  founded  on  his  idea  of  the  in- 
flammatory nature  of  the  disease.  "  In  the  begin- 
ning of  scirrhous  affections  of  the  breast  and 


testis,  the  mode  I  have  adopted  of  taking  away 
blood,  is  by  leeches  repeatedly  applied  to  the  parts. 
In  this  course,  however,  I  have  often  been  inter- 
rupted by  the  topical  inflammation  produced  by 
tliese  animals  around  the  parts  where  they  fasten- 
ed. In  delicate  female  habits,  I  have  often  lost  a 
week,  before  I  could  proceed  to  the  re-application 
of  them.  When  the  symptoms  lead  me  to  suspect 
the  stomach,  uterus,  or  any  of  the  viscera  to  be  so 
affected  that  the  complaint  either  is,  or  most  pro- 
bably, soon  will  become  cancerous,  I  then  have 
recourse  to  general  bleedings.  But  whether  to- 
pical or  general,  perseverance  for  a  sufficient  length 
of  time  is  necessarj"-.  Though  the  pulse  never  in- 
dicated such  practice,  yet  the  patients  have  not 
suffered  by  repeated  bleedings  ;  on  the  contrar}', 
when  they  passed  a  certain  time  without  losing 
blood,  they  felt  a  return  of  their  symptoms,  and, 
of  their  own  accord,  desired  to  be  bled  again.  To 
this  plan  of  repeated  bleedings,  I  joined  a  milk  and 
vegetable  diet,  avoiding  wine,  spirits,  and  fermented 
liquors."  Mr.  Fearoii  used  also  to  keep  the  bell}' 
open,  and  employ  satm-nine  applications. 

Methodical  compression  was  first  recommended 
and  practised  in  this  country,  as  a  means  of  curing 
cancer,  by  Young  ;  and  the  same  practice  was 
afterwards  put  to  the  test  of  experience  in  the 
Middlesex  Hospital  ;  from  which  institution  the 
report  of  Sir  Charles  Bell  tends  to  prove,  that 
compression,  applied  either  to  scirrhous  or  to 
ulcerated  cancer,  is  decidedly  hurtful.  MM.  Bre- 
schet  and  Ferrus  also  came  to  the  same  conclusion. 
(See  Diet,  de  Med.  1822.)  The  principal  advocate 
for  it,  at  present,  is  M.  Re'camier,  who  attributes 
the  failures  of  it  in  the  Middlesex  Hospital  to  its 
not  having  been  applied  in  a  suitable  manner,  nor 
modified  according  to  the  stages  of  the  disease. 
M.  Re'camier  combines  likewise  the  administration 
of  hemlock  with  a  very  low  diet,  without  which 
he  observes  that  the  latter  medicine  produces 
scarcely  any  effect.  (See  Reclierches  sur  le  Trai- 
tement  du  Cancer  par  la  Compression,  Simple  on 
Combinee,  8vo.  2  tomes,  Paris,  1829.)  I  lately 
tried  Recamier's  plan  in  a  case  of  scirrhus  in  the 
North  London  Hospital  ;  but  it  seemed  only  to 
accelerate  the  conversion  of  the  disease  into  open 
cancer. 

From  the  preceding  accounts  we  may  infer  that 
no  reliance  is  to  be  placed  on  any  known  remedy, 
or  plan,  in  cases  of  real  scirrhi  and  ulcerated  can- 
cers. The  operation  is  the  only  rational  chance  of 
getting  rid  of  the  disease  ;  and  to  waste  time,  so 
as  to  allow  the  disorder  to  increase  in  a  serious 
degree,  merely  for  the  sake  of  trying  various  un- 
promising medicines,  is  conduct  unworthy  of  a 
wise  surgeon's  imitation. 

Perhaps,  in  the  early  stage,  it  may  be  right  to 
make  trial  of  arsenic,  conium,  prepar.ations  of  iron, 
or  those  of  iodine,  and  of  friction,  with  the  oint- 
ment of  the  hydriodato  of  potass.  In  this  country 
the  ointment  employed  varies  in  strength  from  9j. 
to  3iss  of  the  hydriodate  to  each  ounce  of  lard. 
Graefe  is  alleged  to  have  succeeded  in  bringing 
about  an  absorption  of  the  whole  of  the  diseased 
breast,  by  applying  an  ointment  composed  of  5j. 
of  hydriodate  of  potass,  and  ^ij.  of  lard.  Mr.  Hill, 
of  Chester,  has  recorded  one  case  very  favourable 
to  trials  of  iodine.  The  cancer  was  in  the  ulcerated 
state.  He  dressed  it  with  .an  ointment  consisting  of 
3j.  of  the  hydriodate  to  Jj.  of  lard  ;  and  gave  the 
patient  internally  thirty  drops  at  a  time  of  a  solu- 


tion  of  thirty-six  grains  of  the  hydriodate  in  an 
ounce  of  distilled  water.  The  result  was  such 
amendment  of  the  disease,  that  a  cui'e  was  confi- 
dently expected  ;  but  in  the  end,  the  ulcer 
resumed  its  former  dimensions  and  malignant 
character.  (See  Edin.  Med.  Journ.  No.  Ixxxvii. 
p.  283.) 

Upon  the  vyhole,  the  operation  is  the  most  likely 
means  of  getting  rid  of  cancerous  diseases.  It  is 
always  admissible  when  every  particle  of  the  dis- 
ease can  be  removed  by  it ;  when  the  absorbent 
glands  are  unaffected  ;  and  the  constitution  is  not 
too  far  deranged.  Even  open  cancers,  if  they  can 
be  entirely  cut  away,  may  yet  admit  of  it. 

The  removal  of  cancerous  disorders,  even  in  the 
slightest  and  most  trivial  cases,  should  always  be 
eflfected  with  the  scalpel,  in  preference  to  caustic ; 
the  use  of  which,  though  it  may  sometimes  succeed, 
by  producing  a  complete  destruction  of  the  diseased 
parts,  causes  severe  agony,  and,  in  the  event  of  its 
not  acting  sufficiently  on  all  the  diseased  parts, 
ofttn  renders  the  complaint  more  aggravated,  and 
kills  iha  patient  in  a  very  short  space  of  time. 

In  cases  of  cancer,  the  irritation,  generally  oc- 
casioned  by  every  application  of  the  caustic  kind, 
together  with  the  pain  and  inflammation  which 
commonly  ensue,  are  strong  objections  to  the  prac- 
tice. Plunkett's  remedy,  which  is  chiefly  arsenic, 
is  equally  objectionable.  Nor  can  we  at  once  so 
certainly  extirpate  every  atom  of  cancerous  mischief 
with  any  caustic  as  we  can  with  the  knife  ;  for, 
with  this,  we  immediately  gain  an  ocular  inspection 
of  the  surface  surrounding  the  disease,  so  as  to  see 
and  feel  whether  the  disordered  parts  are  com- 
pletely removed,  or  whether  any  portion  of  the 
disorder  requires  a  further  employment  of  the  in- 
strument. With  respect  to  the  pain,  that  of 
caustics  is  infinitely  greater,  more  intolerable,  and 
more  tedious  than  that  occasioned  by  the  knife. 
When  caustic  also  fails  in  destroying  every  particle 
of  the  disease  at  once  it  almost  always  tends  to 
enlarge,  in  a  very  rapid  way,  the  original  boundaries 
of  the  mischief.  For  an  account  of  the  method  of 
removing  scirrhi  and  ulcerated  cancers,  sboMamma, 
Removal  of. 

An  escharotic,  which  has  been  of  late  strongly 
recommended  for  cancerous  affections,  is  the  chlo- 
ride of  zinc,  employed  in  the  form  of  paste.  On 
this  subject  my  friend  Mr.  Crosse,  of  Norwich 
observes,  "  It  can  of  course  only  avail  when  the 
disease  is  still  local  ;  but  the  cases  related  by  Drs. 
Canquom,  Ure,  and  RioflFrey,  many  of  which  oc- 
curred under  the  eye  of  most  able  surgeons,  prove 
that  this  escharotic  destroys  the  scirrhous  tumor 
speedily  leaving  an  ulcerated  surface,  which  often 
readily  heals  ;  and,  moreover,  it  induces  no  danger 
from  absorption  which  is  a  recommendation  not 
possessed  by  the  arsenical  paste."     The  cuticle 
being  first  removed  by  a  blister,  the  ,,hngedenic 
paste  IS  applied,  composed  of  one  part  of  chloride 
of  zinc,  and  two  of  sulphate  of  lime.    (See  Urc  in 
Lond.  Med.  Gax.  vol.  xviii.  p.  287  ;  Canquoh, 
Mem.  sur  un  Nouveau  Mode  da  Trailcmo.nl  cLcs 
Afeclions  Cancerettses,  Paris,  18.3.^  ;  and  /{mfrn/ 
Neio  Treatment  of  Malignant  Diseases  and  Cancer 
Lond.  183G.)    This  writer  states,  that  the  paste 
not  only  destroys  the  tumor,  but  purifies  the  sur- 
rounding atmosphere.    He  uses  the  chloride  of 
zinc  mixed  with  different  proportions  of  flour,  and 
has  applied  it  to  a  tumor  on  the  inside  of  the 
mouth,  and  also  to  the  os  uteri,  with  a  good  result 
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(See  also  J.  G.  Crosse,  in  Prov.  Med.  Trans,  vol. 


V.  p.  25.) 

Dr.  Ure,  in  some  observations  on  lupus,  recently 
published,  communicates  the  following  particulars 
respecting  the  chloride  of  zinc  :  — "  The  prepara^ 
tion  of  the  chloride,  which  I  proposed  and  intro- 
duced into  practice  in  this  country,  differs  in  a 
mostimportant  feature  from  that  originally  employed 
by  M.  Canquoin.  The  wheaten  flour,  prescribed  in 
the  French  formula,  is  apt  to  envelope  the  chloride 
in  a  glutinous  dough,  which  blunts  its  power,  or, 
at  any  rate,  tends  to  confine  its  action  to  the  par- 
ticles on  the  surface  of  the  paste  ;  but  the  anhy- 
drous gypsum  of  my  formula,  while  it  can  exercise 
no  chemical  action  upon  the  chloride,  forms  a 
porous  medium,  through  which  the  whole  of  the 
particles  of  the  delitescent  chloride  may  transude 
upon  the  morbid  albuminous  tissue,  with  the  effect 
of  decomposing,  or  destrojnng  it,  with  certainty,  to 
any  definite  depth.    This  preparation  of  mine  has 
been  adopted  in  several  of  the  London  Hospitals, 
and  has  been  found  to  be  unfailing  in  its  escharotic 
powers."    (See  Lond.  Med.  Gaz.  Dec.  3,  1836.) 
The  action  of  the  chloride,  and  also  of  the  nitrate 
of  zinc  upon  albumen,  and  their  consequences,  in 
relation  to  the  albumen  of  cancer,  are  discoveries 
to  which  this  gentlemen  lays  claim.  (See  Zinc.) 

.histamond's  Account  of  tlie  Metliorts  pursued  In 
the  Treatment  of  Cancerous  and  Scirrhous  disorders, 
8vo.  Lond.  1780  :  also  Surarical  Tracts,  &c.  Svo.  Lond. 
1789.  James  Hill,  Cases  in  Surg-ery,  Svo.  Edin.  1772. 
A.  Storck.  An  Essay  on  the  Medical  Nature  of  Hem- 
lock, &c.  Svo.  l  oud.  17fiO.  Sir  .John  Hill,  Plain  and 
Uspful  Directions  for  those  who  are  afflicted  with 
Cancers,  2nd  ed.  Svo.  I.ond.  N.  Zaffarini,  Storia  di 
due  IWammelle  Demolite  nella  di  cui  Scirrosa  sos- 
tanza  sono  stati  trovati  nove  A^hi.  Svo.  Venez.  1761. 
C.  Petrits,  Diss,  sistens  histnriam  rariorem  mamm<e 
cancrosje,  sanguinem  menstruum  fundentis,  methodo 
simpliciore  .sanatae.  (Frank.  Del.  Op.  in.)  W.  Beckett, 
New  Discoveries,  relating  to  the  Cure  of  Cancers 
wherein  a  mpthod  of  dissolving  cancerous  substance 
VrlZTY'r^^^'  f-o"d.  1711.   .7.  Burrows, 

Practical  Essay  on  Cncers,  Svo.  Lond.  1767.    J.  An- 
drce,  Obs.  upon  a  Treatise  on  the  Virtues  of  Hem- 
lock, in  the  Cure  of  Cancers,  written  by  Dr.  Storck 
of  Vienna,  wherein  the  Doctor's  Cases  in  favour  of 
that  veg-etable  are  proved  insufficient.  Svo.  Lond. 
1761.    E.  Kentish,  Cases  of  Cancer;  with  Obs.  on  tlie 
Use  of  Carbonate  of  Lime,  Svo.    Newcastle  1802 
Fearon  on  Cancers,  with  an  Account  of  a  new  and 
successful  Method  of  operating,  particularly  in  Can- 
cers of  the  Breast,  or  Testicle,  Svo.  Lond.  17S6.  A 
Crawford,  Experiments  on  the  Matter  of  Cancer' 
Sto.  Lond.  1790.   ^'fnjw*  on  Cancerous  Breasts,  Svo' 
Lond.  1801 ;  and  on  Morbid  Poisons,  2nd  ed  ISO?" 
Medical  Museum,  vol.  i.  Med.  Trans,  vol.  i.  Goonh's 
Med.  Obs.  vol.  iii.    G.  L.  Bavle,  Sur  le  Cancer  Svo 
Pans,  I8I2.    Prnct.  Obs.  on  Cancer,  by  J.  Howard' 
Svo.  Loud  isn.   J.  P.  Rom,  Memoire  renfermnnt 
quelques  Vues  G(^ii(5rales  sur  le  Cancer,  in  CEuvres 
Chir.  de  Desault,  par  Bichat,  t.  iii.  p.  406,  &c  Paris 
1803.  Inquiry  into  the  Origin  and  Cure  of 

Constitutional  Diseases,  Svo,  Lond.  1S05  ;  and  Re 
ports  of  the  Effects  of  a  peculiar  Regimen  in  Cancer- 
ous Complaints,  Svo.  Lond.  181.5.  iJnWc',  Moihid 
Anatomy  of  some  of  the  most  important  Parts  of  11  e 
Human  Body.  The  Queries  of  the  Society  for  In 
vestiirat  Off  the  Nature  and  Cure  of  CaiS  inuy  be" 

P.  .182  &c.  Diet  des  Sciences  Mdd.  art.  Cancer. 
Mihcrt,  Noso  .  Naturelle,  t.  i.  fol.  Paris.  isH 
Wardrop  on  Kunjfous  Haimatodes,  in  which  may  be 
seen  an  interesting  comparative  View  of  this  last  Af 
fection  and  Cancer,  Svo.  1809.  ])cnman\'!  Olis  on 
Cancer,  Svo.  Lond.  1810.  CarmichacVs  Essay  on  the 
iMIects  of  Carbonate  and  other  Preparations  of  Iron 
upon  Cancers, 2nd  ed.  Svo.  Dublin.  1S09.  il'.Thnmas 
Commentaries  on  the  Treatment  of  Scirrhi  and  Can' 
cer,  8V0.  Lond.  ISO.--,,  1817.  -V.  Younf,,  Inquiry  into 
the  Nature,  &c.  of  Cancer,  Svo.  Lond.  1805.  Also 


Minutes  of  Cases  of  Cancer  and  Cancerous  Tendency 
8V0.  Lond.  1816;  also  further  Reports  of  Cases  treated 


400 

by  tlic  New  Mode  of  Pressure,  8vo.  Lend.  1818.  J. 
Pearson,  Practicfil  Obs.  on  Cancerous  Co  plaints; 
with  an  Account  of  some  Diseases,  which  have  been 
confounded  with  Cancer;  also  Critical  Remarks  on 
some  of  the  Operations  performed  in  Cancerous 
Cases,  Svo.  Lond.  1793.  Abernethi/'s  Surgical  Works, 
vol.  ii.  Lond.  1811.  J.  Rodman,  A  Practical  Explana- 
tion of  Cancer  in  the  Breast,  8vo.  Lond.  1815.  Sir  E. 
Home,  Obs.  on  Cancer,  Svo.  Lond.  1805.  Sir  C.Bell 
on  the  Varieties  of  Diseases  comprehended  under  the 
name  of  Carcinoma  Mammse,  in  Med.  Chir.  Trans, 
vol.  xii.  Lond.  1322.  Sir  A.  Cooper's  Lectures,  vol. 
ii.  1825.  Also  Illustrations  of  the  Diseases  of  the 
Breast.  Lond.  1829.  4to.  Hill,  in  Edin.  Med.  Journ. 
No.  87.  Dr.  Hodgkin,  On  the  Anatomical  Characters 
of  some  Adventitious  Structures;  Med.  Chir.  Trans, 
vol.  XV.  p.  265.  Benj.  Travers,  Obs.  on  the  Local 
Diseases  termed  Malignant ;  Med.  Chir.  Trans,  vol, 
XV.  p.  195,  230;  also  vol.  xvii.  p.  300.  J.  A.  Reca- 
micr,  Recherches  sur  le  Traitement  du  Cancer  par 
Compression,  2  vols.  Svo.  Paris,  1829.  A.  Ure, 
M.D.  in  Lond.  Med.  Gaz.  vol.  xviii.  p.  287.  Caesar 
Hawkins,  in  Lond.  Med.  Gaz.  for  Aug.  1834.  Andral, 
Prdcis  d'Anat.  Pathol,  t.  i.  p.  501,  &c.  Svo.  Paris, 
1829.  L.  J.  Bdffin,  art.  Cancer,  in  Diet,  de  M^d.  et 
de  Chir.  Pratiques,  Svo.  Paris,  1830.  J.  Cruveilhier, 
Anat.  Pathol.  Paris,  1829.  Rob.  Carswell,  M.D. 
Illustrations  of  the  Elementary  Forms  of  Disease, 
p.  2,  3.  Lond.  1833.  fol. 

Treatment. 


[Since  tlie  publication  of  the  first  edition  of  this 
work  our  acquaintance  with  the  structure  and 
relations  of  cancer  has  been  greatly  advanced,  as 
the  foregoing  resume,  of  the  labours  of  others  fully 
shows.  But  of  the  treatment  of  cancer  we  cannot 
say  nearly  as  much.  We  look  over  the  long  list 
of  internal  remedies  that  have  been  tried,  and  we 
lay^  it  down  with  the  sorrowful  conviction  that  there 
is  not  one  on  which  we  can  put  any  reliance. 
Local  treatment  seems  to  oifer  somewhat  more  of 
hope,  especially  if  timely  and  judiciously  employed. 
Iodine  and  arsenic  are  the  only  internal  remedies 
that  seem  to  deserve  any  particular  notice,  and  their 
compound  the  iodide  of  arsenic.  M.  Velpeaii, 
though  disbelieving  entirely  in  the  power  of  iodide 
of  potassium  to  remove  any  tumor  whose  cancerous 
nature  is  positively  apparent,  at  least  as  a  general 
rule,  yet  gives  two  cases  in  which  tumors,  which, 
at  any  rate  very  much  resembled  scirrhus,  disap- 
peared under  full  doses  (14  to  20  grains  daily) 
of  this  salt  with  inunction  of  iod.  plumbi  oint- 
ment. Dr.  Walshe  (whose  calm  and  accurate  judg- 
ment commands  confidence)  is  evidently  not  inclined 
to  reject  in  toto  the  accounts  given  of  cures  effected 
by  it.  He  prefers,  however,  the  iod.  arsenic  in 
doses  of  gr.  his  die,  and  in  cases  of  non-ulcerated 
mammary  scirrhus  he  has  witnessed  the  following 
effects  from  its  use.  The  pain  of  the  tumors  de 
creases  in  violence.  Its  bulk  diminishes,  and  its 
enlargement  is  arrested.  The  general  health  im 
proves.  The  remedy  may  be  taken  without  risk 
for  several  months.  Of  arsenic,  Velpeau  says,  that 
not  being  able  to  do  good  by  its  agency,  he  has 
feared  to  do  injury.  This  feeling,  though  not 
itnreasonable,  is  yet,  I  am  inclined  to  think,  often 
allowed  to  operate  to  too  great  an  extent.  Prac 
titioners  are  averse  to  the  use  of  arsenic  because  it 
sometimes  disagrees  decidedly,  and  because  its  good 
effects  are  slowly  produced,  and  then  only  with 
careful  and  skilful  management. 

Eixlcrnal  remedies. — Local  abstraction  of  blood 
in  the  way  recommended  by  Fearon  does  not 
seem  advisable.  Dr.  Walshe  coincides  with  Mr. 
Burns  in  the  opinion  "  that  the  obstinate  and 
senseless  reiteration  of  leeching  can  only  tend  to 
weaken  the  patient,  and  sooner  break  up  the  con- 
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stituton."  "  In  the  very  earliest  stages  of  diseased 
induration  one  or  two  applications  of  leeches  are  ad- 
visable, even  as  a  guide  to  the  diagnosis  of  tumors 
of  doubtful  character."  Or  if  inflammation  arists 
in  the  vicinity  of  the  diseased  growth,  it  may  be 
combated  by  leeching.  But  if  a  tumor  has  become 
adherent  to  the  skin,  it  is  not  to  be  thought  of,  as 
the  leech  bites  may  become  permanent  ulcerations. 

Ligature  of  nutrient  arteries  has  produced,  ac- 
cording to  repeated  testimonies,  good  effects, 
sometimes  even  complete  cure.  It  seems,  however, 
difficult  to  believe  that  this  could  be  other  than  a 
most  rare  occurrence,  even  where  the  anatomical 
disposition  rendered  such  a  proceeding  possible. 

Congelation  by  means  of  a  mixture  of  pounded 
ice  (four  parts),  and  bay-salt  (two  parts)  is  con- 
sidered by  Velpeau  as  capable  of  being  emplo3'ed 
as  a  palliative  if  not  curative  measure  in  certain 
cases  of  cancer.  After  its  application  "  the  parts 
become  blanched,  assume  a  dead  colour,  and  hard?n, 
and  should  the  congelation  be  continued  beyond  a 
quarter  of  an  hour  it  transforms  the  tissues  into  a 
genuine  eschar,  which,  at  a  later  period,  will  be  eli- 
minated by  inflammatory  reaction."  One  advan- 
tage it  has,  is  that  of  checking  for  the  time  all 
flow  of  blood,  discharge,  or  other  fluid,  and  there- 
fore may  be  employed  with  benefit  in  ulcerated 
cancer  or  fungous  growths.  A  remarkable  case 
has  been  recorded  by  Mr.  Simon  in  the  report  of 
the  Path.  Sao.  for  1864,  of  a  female  set.  36,  or 
more,  who  was  treated  for  a  mammary  scirrhus 
by  the  application  of  a  bladder  of  pounded  ice  to 
the  breast.  It  was  applied  at  first  for  half  an 
hour,  afterwards  for  two  hours  or  more  daily.  Its 
use  afforded  great  relief  to  the  pain,  and  produced 
such  diminution  of  the  tumor  that  in  thirty-four 
days  there  only  remained  some  flat  fibrous-feeling 
indui'ation,  over  which  the  skin  was  adherent. 
The  general  health  had  greatly  improved.  In 
about  nine  months  after  leaving  the  hospital  she 
returned,  and  was  readmitted  suffering  with  s. 
large  hard  tumor  in  the  epigastrium.  In  about  six 
weeks  she  died,  v;hen  cancer  was  found  in  the  liver 
to  a  great  extent,  in  the  peritoneum,  pleurae,  peri- 
cardium, and  breast.  The  latter  part,  which  was 
not  of  large  size,  was  indurated  and  scirrhous,  and 
its  integuments  presented  small  cancerous  tubercles. 
Such  a  case  certainly  shows  the  power  of  cold  in 
checking  morbid  growth,  and  indeed  arresting  it, 
but  at  the  same  time,  makes  it  probable  that 
actual  mortification  and  destruction  of  the  tumor 
by  the  cold  would  have  been  preferable. 

Preparations  of  Iodine.— Oi  these  Dr.  Walshe 
gives  the  preference  to  the  iodide  of  lead.  His 
experience  (corroborated  by  that  of  others)  does 
not  allow  him  "  to  conceive  a  single  doubt  that 
tumors  actually  and  truly  scirrhous  in  structure, — 
tumors  which  would  have  run  the  common  course 
of  cancer,  —  may  be  arrested  in  their  progress  by 
early  and  judicious  use  of  these  agents."  Such 
recommendation  should  certainly  not  be  forgotten 
in  dealing  with  non-ulcerated  cancer  of  any  ex- 
ternal part. 

Velpeau  states  that  he  has  employed  compremon 
in  cancer  with  a  hearty  and  sincere  desire  of 
finding  it  efficacious,  but  that  he  has  been  entirely 
disappointed.  Some  apparent  temporary  dim. nu- 
tion'i'n  size,  he  says,  may  be  effccted  by  the  tum^ 


becoming  flattened,  and  getting  hidden  between 
two  of  the  ribs,  but  this  is  all.  He  does  no  seem 
to  have  used  the  app.-u-atus  invented  by  Dr.  N. 


Amott,  aiid  described  iu  detail  by  Dr.  Walshe 
ill  his  worlf.    This  appears  to  be  more  effectual 
than  any  means  of  tlie  kind  yet  employed,  and 
more  free  from  defects.     The  testimony  of  Dr. 
Walshe  respecting  this  mode  of  proceeding  in  ap- 
propriate cases  is  as  follows  :  —  "  The  effects  pro- 
duced by  pressure  are  removal  of  existing  adhesions, 
total  cessation  of  pain,  disappearance  of  swelling 
in  the  communicating  lymphatic  glands,  gradual 
reduction  of  bulky  masses  to  small   hard  flat 
patches,  or  rounded  nodules  (which  appear  to  be 
both  locally  and  generally  perfectly  innocuous), 
and  in  the  most  favourable  cases  total  removal  of 
the  morbid  production.   The  relief  of  pain  afforded 
by  this  instrument  is,  without  exaggeration,  almost 
marvellous;  this  effect  is  insured  by  the  peculiar 
softness  and  other  properties  of  the  air-cushion, 
the  medium  through  which  the  pressure  of  the 
spring  is  transmitted  to  the  surface.  Females 
unable  to  obtain  sleep  even  from  enormous  doses  of 
laudanum  cease  instantaneously  to  suffer  onits  appli- 
cation, and  sleep  thenceforth  as  though  they  were 
perfectly  free  from  the  disease."    If  the  growths 
be  very  large,  or  of  the  encephnloid  species,  or  in- 
filtrated instead  of  tuberous,  or  if  the  situation  be 
unfavourable,  more  than  some  degree  of  palliation 
cannot  be  hoped  for.    The  same  is  to  be  said  of 
growths  that  are  extensively  softened,  ulcerated, 
or  in  a  state  of  fungous  vegetation,  or  are  ad- 
herent to  the  skin.    In  one  case,  treated  by  Br. 
Walshe  with  iodide  of  arsenic,  iodide  of  lead 
ointment,  and  compression,  a  tumor  which,  in 
November,  1843,  was  fully  two  inches  in  breadth 
and  length,  had  totally  disappeared  at  the  end  of 
April,  1844,  and  had  not  reappeared  there  or  else- 
where in  August,  1845.    M.  Velpeau  would  affirm 
that  such  a  tumor  was  not  cancerous,  principally 
from  the  circumstance  of  its  having  been  thus 
cured  ;  but  to  my  mind  such  scepticism  is  unrea- 
sonable. 

Cuuslics.  —  M.  Velpeau,  tliough  in  most  cases 
preferring  the  use  of  the  knife,  would  yet  adopt 
caustics  as  curative  means  in  certain  conditions, 
which  he  thus  specifies.    (L)  When  the  cancer  is 
ulcerated  in  patches,  and  is  rather  sprouting  than 
narrowed  ;  (2.)  when  even  with  a  cutting  instru- 
ment it  would  be  impossible  to  preserve  a  portion 
of  the  integuments  of  the  part  invaded  by  the 
tumor;  (3.)  in  all  cases  in  which  the  cancer  is 
fungous,  exactly  bounded,  and  the  patient  has  an 
extreme  dread  of  the  knife;  (4.)  ulcerated,  ca- 
vernous, and  disseminated  scirrhus  may  be  treated 
with  caustics  more  advantageously  than  by  in- 
cision;  (5.)  ulcerated  cancers  which  are  adiierent 
to  the  summit  of  the  axilia,  or  to  the  clavicle,  or 
extend  to  the  neighbourhood  of  the  boneis.  He 
also  r^'cognises  the  possibility  of  certain  caustics 
producing  "some  important  action"  (alterative)  in 
the  tissue  around  them.     On  the  whole,  therrfore, 
he_  thinks  that  considerable  attention  should  be 
paid  to  this  class  of  remedies.    (<«,)  Chloride  uf 
vntimony,  on  account  of  its  deliquescence,  is  difh- 
cult  to  m.nnage,  but  is  very  powerful.    (6.)  Vienna. 
piiMc  and  caustic  piMish  are  tolerably  manageable, 
but  their  action  is  interfered  with  l)y  the  sanguine- 
ous exudation  to  which  they  give  rise,    (f.)  A'ilric 
acid  acts  rapidly  and  deeply,  causes  no  bleeding, 
and  may  be  applied  with  tolerable  facility  if  made 
ijito  a  paste  with  lint,  tow,  or  wadding.  ((/.) 
Sulphuric  acid  mixed  with  saffron,  so  as  to  form  a 
paste,  seems  to  be  much  used  by  M,  Velpeau.  He 
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says  no  other  caustic  has  seemed  to  liim  to  possess 
such  advantages.    Its  action  is  rapid,  energetic, 
and  as  deep  and  extensive  as  we  can  desire  ;  easily 
limited  without  giving  rise  to  any  bloody  dis- 
charge, and  after  the  succeeding  day  producing 
neither  inflammatory  reaction,  redness,  pain,  nor 
swelling  on  or  around  the  cicatrix.     I  have  seen 
fungous  encephaloid  cancers  larger  and  thicker 
than  the  fist,  completely  subside  in  this  way,  and 
become  reduced  to  the  level  of  the  surrounding 
parts  in  the  space  of  twenty-four  hours.  The 
eschar  shortly  sinks  in,  and  forms  a  black  dry  ex- 
cavation, as  if  carbonised,  which  remains  in  place 
of  the  tumor.    Its  disadvantages  are,  that  it  causes 
acute  and  long  continued  pain,  and  is  cften  dif- 
ficult to  appl}'.    (e.)  Chloride  of  zinc.  Nothing 
more  needs  be  said  respecting  this  caustic  in  addi- 
tion to  what  is  contained  in  the  original  article, 
except  to  mention  that  its  use  is  exceedingly  pain- 
ful, the  suffering  being  prolonged  for  more  than 
twenty-four  or  thirtj-six  hours.    (/)  Arsenical 
p)rcparatioiis  have  been  employed  from  an  early 
period,  and  are  beyond  doubt  capable  of  producing 
good  effects,  especially  where  the  cancer  is  super- 
ficial.   The  objections  to  their  use  are,  that  they 
cause  much  pain  and  inflammation  in  the  sur- 
rounding parts,  and  that  the  absorption  of  more 
than  a  certain  small  quantity  of  the  mineral  may 
cause  even  fatal  poisoning.    The  various  suscepti- 
bility of  different  persons  to  the  action  of  arsenic 
makes  the  risk  of  injurious  consequences  more  to 
be  apprehended  ;  the  quantity  which  circulates  in 
the  blood  of  one  person  without  injury  may  affect 
another  severely.    The  principal  preparations  that 
may  be  employed  are  Rousselot's  powder  {arsenic 
8  parts,  cinnabar  64,  dragon's  blood  64) ;  Frere 
Come's  [cinnabar  64  parts,  arsenic  8,  burnt  savine 
\6,drago7i's  blood  16);  Dubois'  {arsenic  i  parts, 
cmnahar  64,  dragon^s  blood  34).    These  powders 
are  to  be  made  nUo  a  paste  with  saliva,  and  spread 
like  an  ointment  somewhat  thickly  on  the  surface 
to  be  destroyed.    It  is  important,  however,  to 
operate  on  a  small  extent  of  surface  only  at  one 
tmie,  lest  too  much  arsenic  should  be  absorbed. 
M.  Manec  thinks  he  can  prevent  all  risk  of  danrrei- 
from  too  caily  a  reapplication  of  the  arsenic  by 
examining  the  urine  daily  so  as  to  ascertain  when 
it  ceases  to  be  eliminated  from  tlie  blood,  which 
generally  occurs  from  the  fourth  to  the  sixth  day. 
This  surgeon  states  that  the  arsenical  caustic  he 
uses  (a  niiidification  of  Fiere  Come's)  "  has  so 
strong  an  affinity  for  abnormal  tissues,  and  such  a 
predilection  that  it  searches  them  out  in  the  very 
midst  of  the  healthy  tissues,  and  poisons  and 
destroys  them." 

The  mode  of  treatment  employed  by  Dr  Fell 
which,  as  long  as  it  was  kept  secret,  excited"  ureat 
curiosity,  requires  some  notice.    In  cases  of  ulcer- 
ated cancer  he  uses  the  following  ointment-  R 
.S,u,yumariai  Camdcusis  .?ss  —  Sj,  /^im-i  chloridi 
3SS— 31.1,  aquco  5ij,  I'ulv.  semin.  tritici  hibcrni 
q.s.    Mix,  and  lorm  a  paste  of  the  consistence  of 
treacle.    I  his  is  spread  on  lint,  and  the  ulcerated 
surface  covered  therewith  on  the  first  day  A 
superficial  layer  of  the  growth  is  thereby  killed 
On  the  following  days  incisions  are  made  about 
Halt  an  inch  apart,  into  the  necrosed  tissue,  avoid inir 
the  living  structuiea,  into  which  strips  of  cloth 
cotton,  or  wool,  saturated  with  the  ointment,  are 
inserted.    The  deeper  parts  of  the  growth  are  thus 
attiickcd,  the  incisions  being  gradually  carried 
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deeper,  and  the  necrosing  agent  further  introduced, 
until  at  last  the  whole  tumor  is  converted  into  a 
dead  mass,  which  is  enucleated  by  a  natural  process 
of  ulceration  (as  in  the  case  of  a  gangrenous  limb), 
and  falls  out  from  ten  to  fourteen  days  after.  If  the 
tumor  is  not  ulcerated,  but  it  is  judged  requisite  to 
remove  it  cn  masse,  the  skin  covering  it  is  first 
destroyed  with  nitric  acid.  "  Cases  of  an  incipient 
nature,  where  the  disease,  though  fully  developed, 
is  still  in  a  quiescent  or  dormant  state,  are  often 
cured  by  means  of  absorption.  The  absorbing 
agent  is  the  following  ointment,  Sulphal.  Zivci 
^vi,  Sanguinarice  Sij,  Myricce  conifer i,  5i,  Extract, 
opii  aquos.,  Extr.  conii  afi  3^1,  Ungt.  cetaceiZV],  M. 
cl  ft.  Ungt.  In  conjunction  witii  this  preparation, 
I  use  an  ointment  of  the  iodide  of  lead,  generally 
applying  each  twelve  hours  alternately.  The  fol- 
lowing is  the  formula  used.  lodid.  plumbi  3i — 
Ghjcerimi  5',  Ungt,  cetacei'^\]  M.ft.  Ungt.  With  a 
steady  persevering  use  of  these  two  ointments,  I 
have  often  dispersed  incipient  tumors,  which  I 
Lave  no  doubt  were  cancerous.  These  are  the 
external  means  of  treatment  I  employ,  which 
although  in  themselves  eminently  successful,  yet  I 
am  not  content  with  them  alone,  but  also  pay  par- 
ticular attention  to  the  general  health,  ordering  a 
nourishing  and  sustaining  diet,  besides  giving  in- 
ternally the  puccoon  {Sangumaria  Canad.)  in  small 
and  repeated  doses.  A  remedy  that  exerts  so 
much  influence  when  applied  externally  must  be 
exhibited  with  caution,  I  therefore  seldom  exceed 
half-grain  doses,  three  times  dail}'.  This  is  given 
in  the  powder  or  decoction  ;  in  tlie  former  cases  I 
give  it  either  alone  or  combined  with  the  sixteenth 
or  twentieth  of  a  grain  of  the  iodide  of  arsenic  and 
one  grain  of  the  extract  of  cicnta  made  into  pills  ; 
or  if  given  in  decoction,  I  generally  combine  it 
■with  the  fluid  extract  of  taraxacum.  The  oint- 
ment of  sulphate  of  zinc  I  have  been  in  the  habit 
of  applying  with  marked  success  in  cancer  of  the 
womb.  Unlike  the  Vienna  paste,  it  can  be  ap- 
plied not  only  with  safety,  but  with  impunity,  as 
it  does  no  injury  to  the  adjoining  tender  parts.  I 
have  also  used  these  preparations  with  marked 
benefit  in  cases  of  lupus,  both  exedens  and  non- 
exedens  ;  indeed  I  have  never  known  a  case  in 
■which  the  judicious  use  of  these  remedies  has 
failed.  Indolent  ulcers  have  long  been  an  oppro- 
brium to  the  profession,  from  their  intractable 
nature  ;  in  such  cases  these  applications  are  most 
efficacious,  as  I  have  known  phagedenic  and  in- 
dolent ulcers  of  long  standing  to  be  speedily  and 
permanently  cured  in  the  course  of  two  or  three 
■weeks." 

The  experience  of  the  surgeons  of  the  Middlesex 
Hospital,  as  to  the  truth  of  Dr.  Fell's  pretensions, 
is  to  the  following  effect.  (1.)  'nvi  Sanguinaria 
Canai/ensis  appears  to  be  practically  inert  for  the 
purpose  of  destroying  cancer.  Dr.  Fell  himself 
does  not  advise  its  use  in  internal  cancer,  or  hope- 
less external.  It  may  be  observed  that,  with  the 
half-grain  doses  of  puccoon,  iodide  of  arsenic  was 
also  given.  The  puccoon,  in  one  case  of  gastric 
cancer,  I  gave  internally,  but  only  with  the  effect 
of  causing  some  irritation.  (2.)  Tiie  method  o{ 
introducing  caustics  by  gradual  incision  places  in 
the  hands  of  surgoons  an  important  advantage. 
Those  whose  tumors  have  liitlierto  been  judged 
unfit  for  the  use  of  the  knife,  or  of  ordinary 
caustics,  have  been  subjected  to  this  method  with 
very  decided  benefit.    The  shrinking  and  retrac- 


tion of  the  necrosed  part  brings  deep  prolongations 
of  the  tumor  within  reach  of  the  paste,  which  at 
first  appeared  hopelessly  beyond  it.  "  The  average 
of  pain  was  in  these  very  patients  the  least  ;  and 
nothing  could  be  more  striking  than  the  contrast 
between  the  distressed  condition  of  such  patients 
before  they  were  treated,  and  their  comparative 
ease  afterwards  ;  healing  sores  or  temporary  scars, 
taking  the  place  of  foetid,  tender,  discharging,  and 
constantly  growing  masses  of  cancer.  .  .  .  This 
plan  of  treatment  is  a  clear  advance  upon  the  past." 
(3.)  As  to  the  tendency  to  relapse,  although  there 
has  not  j'et  been  sufficient  time  to  form  a  complete 
opinion,  yet  the  present  results  are  such  as  indicate 
that  the  new  method  has  in  this  respect  no  superi- 
ority over  the  old.  "  There  has  already  (in  barely 
two  months)  been  a  return  of  the  disease  in  four 
out  of  the  fourteen  cases,  and  a  failure  in  extir- 
pating it  in  three  others  out  of  the  whole  number 
of  twenty-one."  It  does  not  appear  that  any  satis- 
factory evidence  was  obtained  of  the  absorbing 
power  of  the  ointment  applied  by  Dr.  Fell  to 
tumors  in  a  more  quiescent  state. 

The  tediousness,  and  the  not  unfrequently  severe 
pain,  attending  Dr.  Fell's  proceedings,  must  be  ac- 
counted grave  objections  to  it  ;  and,  for  all  that 
yet  appears,  it  cannot  for  a  moment  be  compared 
with  excision  under  chloroform,  in  any  case  where 
the  tumor  is  easily  accessible  to  the  knife.  But 
in  the  class  of  cases  specially  pointed  out  by  the 
surgeons  of  the  Middlesex  Hospital,  the  writer  can- 
not but  think  its  employment  maybe  highlj'  bene- 
ficiah  It  has  been  stated  that  the  method  of 
gradual  incision  is  not  new,  having  been  used  by 
Justamond,  surgeon  to  the  Westminster  Hospitiil. 
The  following  extract  shows  what  he  performed. 
"  In  expectation  of  facilitating  this  separation,  I 
made  a  few  scarifications  on  the  destroyed  surface, 
and  filled  the  crevices  with  more  of  the  powder 
(arsenical),  applying  over  it  a  pledget  of  the  same 
kind  as  the  former.  But  this  second  application 
did  not,  as  I  imagine,  produce  any  effect,  for  it 
caused  no  pain.  I  then  waited  a  few  days  to  ob- 
serve what  would  happen.  The  separation  began 
to  take  place  more  evidentlj'  at  the  edges,  which 
now  looked  florid,  though  the  tumor  did  not  yet 
seem  ready  to  come  away.  To  hasten  this  event,  I 
judged  it  proper  to  put  some  of  the  powder  all 
round  the  separating  edges,  as  low  down  as  il 
could  be  insinuated  between  the  diseased  gland 
and  the  sound  skin.  I  soon  found  this  contrivance 
had  its  effect,  for  the  pain  it  occasioned  was  more 
violent  than  that  produced  by  the  first  dressing 
(which  was  very  great).  I  was,  however,  obliged 
to  repeat  the  application  of  the  powder  to  dilFereiit 
parts  of  the  edges  at  intervals,  but  never  in  so  large 
a  quantity  as  before.  By  this  method,  the  separa- 
tion of  tho  tumor  was  effected  in  little  more  than 
two  months,  and  the  gland  came  out  as  entire  as  a 
nut  out  of  its  shell,  or  as  if  it  had  been  cleanly 
dissected  with  a  knife."  It  does  not  appear  that 
Justamond  attached  much  importance  to  this  pro- 
cedure, or  particularly  urged  i_ts  adoption  ;  and  we 
do  not  think  it  fair  to  speak  of'itas  an  anticipation 
of  Dr.  Fell's.  To  hiui  belongs  certainly  the  credit, 
whatever  it  be,  of  introducing  this  method  of  usnig 
caustics.  We  would  remark  that  the  action  ofj 
the  paste  is  not  properly  that  of  a  caustic,  as  it| 
were  burning  and  destroying  the  parts  it  coines  m 
contact  with,  it  is  rather  a  necrosing  agent,  killing 
the  tissues,  and  converting  them  into  inert  se- ' 


questra.  That  tlie  chloride  of  zinc  (or  the  sulphate) 
is  the  real  potential  means  employed  is  plain,  from 
the  ciicumswuce  that  Mr.  Moullin  has  sncceeded 
perfectly  well  with  it  alone  in  necrosing  and  enu- 
cleating eighteen  tnmors.  He  has  favonred  me 
■with  the  following  statement  relative  to  recurrences. 
Of  seven  cases  which  were  operated  on  two  years 
ago,  there  has  been  no  return  in  any.  Two,  iiow- 
ever,  have  died  from  other  causes  within  tlie 
period.  No  return  of  the  disease  has  occurred  in 
any  of  six  cases  which  were  operated  on  about 
eighteen  months  ago  ;  nor  in  four  cases  which  have 
been  operated  on  about  one  year  ago.  In  one  case, 
operated  on  two  years  ago,  the  tumor  was  only 
partially  removed,  and  is  still  kept  in  abeyance 
by  the  application  of  tannin.  The  patient  is  a 
female,  at.  seventy-four  ;  her  health  at  present  is 
very  fair.  He  does  not  by  any  means  affirm  that 
all  these  tumors  were  cancers,  but  he  cannot  doubt 
that  the  majority  were. 

il/.  Lando/fi's  treatment  of  cancer,  which  he 
conducts  in  a  most  open  candid  manner,  demands 
some  notice.    He  applies  the  paste,  of  which  the 
following  is  the  formula,  to  the  diseased  parts,  and 
gives  at  the  same  time  pills  containing  a  minute 
proportion  of  the  chloride  of  bromine  internallj'. 
Chloride  of  bromine,  three   parts  ;    chloride  of 
zinc,  two  parts  ;  chloride  of  antimony,  one  part  ; 
chloride  of  gold,  one  part  ;  liquorice  poivdcr,  q.  s. 
to_  make  a  paste.    The  chloride  of  bromine  is  the 
principal  agent,  and  has  lately  been  used  by  itself. 
Cancers  of  the  skin,  the  epithelial  variety,  lupus, 
&c.  are  treated  by  a  combination  of  chloride  of 
bromine,  rvith  basilicon  ointment.     Lint  pledgets, 
spread  with  the  caustic  paste,  are  allowed  to  remain 
on  twenty-four  hours,  and  then  removed,  when  a 
line  of  demarcation  is  observed  separating  the 
altered  from  tlie  healthy  tissues.    Bread  poultices 
or  other  soothing  applications,  are  then  to  be  em- 
ployed until  the  eschar  separates,  which  occurs 
from  the  eighth  to  the  fifteenth  daj'.    The  only 
independent  testimony  I  have  met  with  regarding 
this  mode  of  proceeding  is  that  of  Dr.  Lamlje,  in  a 
communication  respecting  villous  cancer,  contained 
in  Virchow's  Archiv.  vol.  8,  p.  13C.    He  says, 
"  the  advantage  of  this  caustic  application  consists 
in  its  causing  the  morbid  growth  to  be  replaced  by 
a  purulent  layer  of  the  same  shape,  while  the 
borders  of  the  excavation  at  the  same  time  become 
smooth  and  clean,  and  closely  approximated  to  the 
base.    This  advantage,  however,  is  counterbalanced 
by  the  long  continuance  of  the  pain  (twenty-four 
to  thirty-six  hours) ;  and,  still  more,  by  the  circum- 
stance that  the  inflammation  provoked  in  the  tumor 
excites  a  more  rapid  growth  of  the  morbid  forma- 
tion, and  that  one  is  never  done  with  cauterizing." 
It  appears  sometimes  that  the  slough  adheres  to 
the  surface,  as  a  protective  covering,  and  that 
growth  proceeds  more  rapidly  beneath  it,  as  uiuler 
a  hot-bed.    This  is  especially  the  case  with  more 
homogeneous,  gelatinoid  formations,  which  shoot 
up  under  the  slough  in  a  night,  while  the  epithelial 
formations  require  a  longer  time. 

Operations  by  Knifk, 

The  importance  of  the  question  as  to  whether  a 
cancer  should  he  submitted  to  the  knife  or  not,  re- 
quires a  fuller  discussion  than  was  possible  when 
the  original  article  was  written.  M.  Velpeau  takes 
exception  to  the  unfavourable  opinions  formed  by 
physicians,  because  they  only  (ho  says)  see  the 
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hopeless  cases  of  disease,  on  whom  surgeons  have 
exhausted  their  skill  in  vain.     The  deliberate 
judgment  of  Dr.  Walshe,  which  I  first  cite,  is  not 
formed  on  the  personal  experience  of  any  class 
but  rests  on  the  evidence  of  facts  admitted  by  all! 
"  First :  Inasmuch  as  the  number  of  permanent 
recoveries  is  infinitely  small,  and  as  no  combination 
of  circumstances,  however  favourable,  protects  the 
patient  from  relapse, — the  operation  cannot,  in  any 
individual  case,  be  recommended  as  likely  io  cure  the 
disease.    Secondly:  Inasmuch  as  no  operation  by 
excision  is  performed  without  the  chance  of  some 
of  the  diseased  structure  being  left  behind,  an 
accident  which  hastens  the  progress  of  the  malady, 
—inasmuch  as  absolute  certainty  of  the  freedom  of 
internal  organs  from  the  disease  is  unattainable  ; — 
inasmuch  as  the  dormant  cancerous  diathesis'  is 
sometimes  roused  into  activity  by  removal  of  a 
tumor  ;  inasmuch  as  cancers  in  a  state  of  active 
growth  acquire  increased  energy  of  vegetation  if 
reproduced  after  extirpation      and,  lastly,  inas- 
much as  the  operation  itself  has  not  verv  unfre- 
quently  proved  both  the  occasion  and  the  cause  of 
death  ;  excision  cannot  be  tinderiaken  iviihout  im- 
minent risk  of  placing  the  patient  in  a  luorse  con- 
dition than  he  or  she  ivas  previously  to  the  use  of  the 
knife.    Thirdly  :  As  a  corollarv  from  the  first  and 
second  inferences  ;  and  inasmuch  as  the  disease  has 
unquestionably  been  cured,  or  arrested  in  its  pro- 
gress by  milder  measures      and  inasmuch  as  the 
disease  does  not  by  any  means,  inevitably  and  un- 
fnling]^-,  run  a  course  destructive;  of  life  ;— and  in- 
asmuch as  quiescent  cancers  have  sometimes  been 
succeeded  by  most  active  and  virulent  growths  in 
consequence  of  untimely  extirpation  ;  and  inas- 
much as  life  has  sometimes  fallen  a  s.acrifice  to 
operations  for  the  removal  of  putative  cancers  •  the 
operation  slmuld,  as  a  general  rule,  be  abstained 
Jrom.    These  inferences  refer  to  the  general  pro- 
priety of  extirpation."    More  particularly,  it  may 
be  stated,  that    "patients,  having  a  cancerous 
tumor  distinctly  traceable  to  a  blow  as  its  apoa- 
rcntly  exciting  cause,  whose  constitution  is  as  vet 
unimpaired,  and  in  whom  no  hereditary  taint  can 
be  discovered  ;  in  whom  the  lymphatic  system  is 
unaffected  ;  ni  whom  the  new  growth  is  of  the 
scirrhous  species,  tuberiform,  and  not  infiltrated 
free  from  adhesion,  of  moderate  size,  unaccompanii'd 
with  morbid  changes  in  the  skin,  and  spriiigin<r 
from  bone  (except  the  skull),  or  connected  with  the 
lip,"  may  entertain  "  some  faint  hopes  of  perma- 
nent recovery"  from  the  operation.    On  the  other 
hand,  "  the  operation  is  absolutely  contraindicated 
as  a  curative  measure"  in  patients  "who  have 
cancers  either  so  placed  that  any  part  of  them  must 
of  necessity  be  left  behind,  or  manifestly  in  a  state 
of  active  growth  ;  in  whom  the  presence  of  interli-il 
cancer  is  even  matter  of  faint  likelihood  ;  in  whom 
the  cancerous  cachexia  is  clearly  established  •  in 
whom  the  communicating  lymphatic  system  'has 
even  apparently  grown  cancerous;  in  whom  the 
morbid  mass  is  of  the  enceplialoid  species  (unless  it 
be  connected  with  bone),  and  of  large  dimensions  • 
in  whom  the  tumor  is  so  placed  and  constituted' 
that  the  manual  part  of  the  operation  (or  its  im- 
mediate consequences)  is  in  itself  attended  with 
senons  risk  to  life  ;  or  when  the  ago  and  debility 
of  the  individual  arc  such  as  to  entail  similar 
danger.  .    Persons  in  whom,  on  the  other 

iiaiul,  the  disease  has  existed  for  a  number  of 
years  in  an  almost  stationary  condition,  giving  rise 
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to  no  serioug  derangement  of  health,  and  forming 
rather  a  local  inconvenience  tlian  a  malady,  should 
certainly  not  be  interfered  with." 

Mr.  Paget  estimates  the  avernge  duration  of  life 
in  persons  affected  with  scirrhus  at  something 
more  tii;ni  4.9  months.  But  out  of  60,  there  were 
2'2  dead  in  2  years,  32  dead  in  2^  years,  and  only 
15  lived  bej-ond  the  average.  In  these  cases  there 
was  no  operation.  "  In  47  cases,  in  which  the 
cancer  was  once  or  more  removed  by  operation, the 
average  duration  of  life  after  the  first  observation  of 
the  disease  was  again  something  more  than  49 
months."  The  removal  of  the  local  disease,  there- 
fore, does  not  increase  the  average  duration  of  life, 
but  it  appears  from  the  table  as  if  the  course  of 
disease  that  would  otherwise  be  very  rapid  is 
retarded  by  it.  Recurrence  of  the  cancer  took 
place  within  3  months  in  23  cases,  and  within  6 
months  in  45  cases,  out  of  74  (21  Lebert's,  53 
Paget's).  In  only  8  cases  was  the  recurrence 
delayed  beyond  2  years.  The  result  of  Dr.  Mac- 
farlane's  experience,  as  stated  by  Dr.  Walshe,  is 
that  the  chances  are  7  to  I  that  extirpation  either 
proves  fatal  alone,  or  is  followed  by  reproduction 
of  the  disease  within  12  months. 

The  period  which  should  be  selected  for  the 
performance  of  extirpation  is  not  absolutely  deter- 
mined. The  weight  of  general  conviction,  says 
Dr.  Walshe,  is  in  favour  of  early  operation,  and  it 
is  considered  that  this  gives  a  better  chance  of 
avoiding  the  injurious  influence  of  the  local  disease 
on  the  system.  In  this  view  the  first  appearance 
of  cancer  is  a  local  morbid  change.  Mr.  Paget 
remarks  that,  "if  this  opinion  were  true  we  ought 
to  find  that  the  average  interval  between  removal 
of  the  disease  and  its  recurrence  bears  an  inverse 
proportion  to  the  time  of  duration  of  the  cancer 
liefore  removal.  No  such  proportion,  liowever, 
exists ;  nor  does  it  even  appear  that  recurrence  is 
on  the  whole  later  after  early  than  after  delayed 
operations."  The  evidence  collected  by  Leroy 
d'Etiolles  is  to  the  same  effect.  Out  of  801  ex- 
tirpations of  cancer,  117  were  performed  in  less 
then  a  year  after  the  appearance  of  the  tumor ;  out 
of  these  recurrence  took  place  in  61  within  the 
first  year.  Out  of  the  remaining  56  in  which  re- 
currence had  not  taken  place  at  the  end  of  the 
year  there  were  62  in  which  the  morbid  growtli 
had,  when  removed,  existed  for  5  j'ears.  Some 
indeed  have  advocated  late  operation,  provided  the 
disease  continued  limited,  as  affording  a  better 
chance  of  cure. 

Mr.  Paget,  by  examination  of  the  facts  he  has 
collected,  does  not  obtain  any  proof  of  the  correct- 
ness of  the  common  opinions  that  cancerous  disease 
of  the  communicating  lymphatic  glands,  or  adhesion 
of  the  cancerous  tumor  to  the  skin,  cause  an  ope- 
ration to  be  followed  by  more  speedy  recurrence 
and  fatal  termination  than  when  such  is  not  the 
case.  Dr.  Waishe's  and  Mr.  Liston's  opinions 
(condemnatory)  on  this  point  are  very  strong.  M. 
Velpeau  thinks  that  the  presence  of  diseased 
axillary  glands  in  mammary  cancer  renders  the 
success  of  extirpation  extremely  doubtful,  but  is 
not  a  formal  contraindication. 

Dr.  AValslie  and  Mr.  Paget  are  both  agreed  as  to 
the  conclusion  that  the  extirpation  of  cancer  hy  tiio 
knife  cannot  possitily  be  regarded  with  any  reason- 
able hope  as  a  final  remedy  for  the  disease.  From 
ilic  figures,  however,  which  the  former  adduces  lie 
further  concludes  that  it  is  not  to  be  expected,  tliat 


the  operation  shall  prolong  a  sufferer's  existence. 
The  latter,  though  scarcely  questioning  the  correc- 
ness  of  the  conclusion,  and  indeed  as  it  seems 
adding  no  little  to  its  probability  by  the  statement 
that  the  mortality  from  the  operation  itself  is,  at 
least  in  hospital  practice,  as  high  as  ten  per  cent, 
yet  contemplates  certain  cases  in  which  the  risk 
and  alarm  of  an  operation  may  wisely  be  en- 
countered for  the  sake  of  the  relief  that  may  be 
anticipated.    There  are  (1.)  cases  of  acute  hard 
cancer  ;  (2.)  cases  where,  while  the  cachexia  is  not 
very  great,  the  local  disease  is  producing  very  dire 
effects;  (3.)  where  it  is  not  probable  that  the  opera- 
tion will  shorten  life.  He  discountenances  operation 
(I.)  in  chronic  cancers,  especially  of  the  old  ;  (2.) 
where  cachexia  is  intense ;  (3.)  where  there  is  any 
reasonable  suspicion  of  internal  cancer  ;  (4.)  where 
the  system,  from  any  cause,  is  in  an  unfavourable 
condition  for  surgical  operation.  The  above  remarks 
have  reference  to  scirrhus,  but  they  do  not  require 
much  modification  to  make  them  applicable  to 
encephaloid.     Mr.  Paget  thinks  the  operation  jus- 
tified as  a  means  of  lengthening  life,  and  alleviating 
suffering  whenever  the  disease  can  be  wholly  re- 
moved, and  the  cachexia  is  not  so  manifest  as  to 
make  it  most  probable  that  the  operation  will  of 
itself  prove  fatal.    The  average  duration  of  life 
in  unoperated  cases  is  something  more  than  two 
years ;  in  operated  ones  is  something  more  than 
twenty-eight  months.    The  difficulty  of  diagnosing 
a  myeloid  tumor  in  a  bone  from  a  medullary  cancer 
during  life  is  so  great  that,  where  the  doubt  is 
considerable  it  is  better  to  act  on  the*  most  fa- 
vourable supposition,  as  thus  a  life  maj'  be  pre- 
served which  would  otherwise  be  lost. 

In  epithelial  cancer  Mr.  Paget  estimates  four 
years  as  about  the  true  average  duration  of  life, 
and  the  effect  of  operations  is  to  obtain  only  "a 
very  trivial  prolongation  of  life."  Still  this  surgeon 
thinks  the  operation  is  to  be  advised  as  a  general 
rule,  "  whenever  the  whole  of  the  disease  can  be 
removed  without  great  risk  of  life,  or  producing 
worse  deformity  tlian  already  e.^ists."  His  reasons 
are  that  in  some  rare  cases  a  cure  is  effected,  or  a 
long  immunity  from  the  disease  obtained;  .and  that 
the  removal  of  the  disease  gives  great  comfort  for  a 
time  in  most.  He  does  not  consider  the  extension 
of  the  disease  to  the  adjacent  lymphatic  glands  as 
an  insuperable  objection  to  operations. 

In  certain  cases  the  cancerous  growth  by  its 
mere  presence  causes  such  distress  that  an  operation 
may  be  undertaken  merely  to  procure  temporary 
relief.  A  good  instance  of  this  kind  is  recorded  by 
M.  Velpeau,  p.  483  of  the  Syd.  Soc.  translation 
A  vast  encephaloid  fungus  discharging  a  pint  o 
nauseous  sanious  fluid  every  twenty-four  hours,  as 
well  as  bleeding  occasionally  was  removed  at  the 
earnest  request  of  the  patient  and  her  friends.  It 
was  considered  by  all,  including  M.  Cruveilhier,  so 
certain  tiuit  the  encephaloid  (microscopically  exa- 
mined) would  return  that  nothing  else  was  thought 
of  except  some  temporary  alleviation.  However, 
the  wounds  cicatrised,  liealth  returned,  and  tliere 
had  been  no  reproduction  of  the  disease  for  three 
years. 

It  would  be  a  great  omission  to  close  this  article 
without  citing  the  opinion  of  M.  Velpeau,  as  to  the 
circumstances  under  whicli  an  operation  is  ad- 
visable. His  observations  refer  to  the  various 
kinds  of  mammary  cancer  only,  but  of  course  may 
apply  to  tlie  disease  in  other  parts.    Generally,  ho 
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thinks,  "extirpation  ouglit  to  Le  the  rule,  notwith- 
standing tile  niituraily  ret'nictoiy  natiu-vj  of  cancer, 
when  the  whole  nf  the  external  tumor  or  tutnors 
can  be  removed  without  too  much  difficulty  or 
diinger  ;  but  it  ought  on  the  contrary  to  be  re- 
jected in  those  instances  where  the  reverse  of  these 
conditions  is  present."    He  specifies  the  following 
conditions  as  forbidding  the  operation.   "  Scirrhus 
in  plates,  or  en  cuirasse,  should  never  be  extirpated. 
Even  at  the  commencement,  and  when  there  is 
but  a  single  plate,"   recurrence  invariably  takes 
place,  and  usually  with  great  rapidity.    "  The 
same  must  be  said  of  tubercular  pustular  cancer, 
whether  discrete  or  confluent.     I  am  persuaded 
that  cancers  of  this  kind  have  never  been  cured 
by  operation.     Stony  scirrhus  en  masse  and  dif- 
fused lardaceous  scirrhus  stand  in  precisely  the 
same  position.    Even  when  the  integuments  are 
unaffected,  these  species  of  cancer  invariably  re- 
turn.   Whenever  the  scirrhous  mass  and  the  skin 
are  confounded  together  in  a  diffused  form,  when 
the  scirrhus  is  rather  protuberant  than  depressed, 
and  the  tegunientary  degeneration  has  no  appreci- 
able limit,  and  the  whole  mamma  is  more  or  less 
thickened,  there  is  also  nothing  to  be  hoped  for 
from  the  operation.    Even  when  it  is  possible  to 
remove  with  certainty  all  the  diseased  parts,  when 
even  there  is  no  appearance  of  a  tumor,  either  in 
the  axilla,  or  under  the  border  of  the  pectoralis 
major,  or  on  the  clavicle,  or  around  the  principal 
diseased  mass,  we  may  still  be  assured  that  the 
disease  will  return.     Experience  also  enables  us 
to  affirm  still  more  broadly  that  every  cancer, 
whether  in  the  form  of  scirrhus  or  encephaloid, 
which  presents  itself  with  the  aspect  of  a  dif- 
fused or  disseminated  turnor,  will  infallibly  return 
after  operation."    "  In  the  other  varieties,  on  the 
contrary,  if  the  boundaries  of  the  disease  are 
evident,  and  the  degenerated  glands  under  the 
pectoralis  major,  or  on  the  side  of  the  axilla  are 
still  movealile,  and  if  in  short  it  does  not  seem  to 
be  too  difficult  to  remove  all  the  tumors  with 
certainty,  the  operation  is  permissible,  affords  some 
chance    of  success,    and   should   be  performed. 
Whether  an  encephaloid  cancer  be  ulcerated  or 
not,  if  the  tumor  be  still  intact,  or  if  it  be 
flattened  externally,  like  a  mushroom,  and  whether 
it  be  moveable  or  not  amidst  the  tissues,  extirpa- 
tion is  indicated  so  long  as  there  is  no  cancerous 
tumor  elsewhere,  either  in  the  form  of  a  tubercle 
or  of  a  mass  in  the  neighbourhood,  and  when  the 
general  health  of  the  patient  affords  no  proof  of 
cachexia  or  of  internal  disease.     The  operation 
ought  not  to  be  rejected  because  there  may  be 
swelling  upon  the  clavicle,  along  the  neck,  or  in 
any  other  more  distant  part.    It  ought,  however, 
to  be  renounced  if  the  axilla  be  filled  either  with 
disseminated    glands,   or    with    masses  situated 
deeply  under  the  clavicle,  or  amidst  the  pectoral 
muscles."]  C.  Ilanc/fiahl  Jones. 
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Growths,  fiimon.  Lectures  on  Putliolosy.  Pnget, 
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Breast.  Fell,  on  Cancer  and  its  Treatment.  Ileiiort 
of  tlie  fiurgicnl  Staff  of  Ike  Middlesex  Hospil<a  on 
Dr.  Fell's  Treatment.] 

CANCER  SCROTI.  CHIMNEY-SWEEP- 
ERS' CANCER.    (See  Scrotum.) 

CAN'CRUM  ORIS.  A  deep,  foul,  irregular, 
fetid  ulcer,  with  jagged  edges,  on  the  inside  of 


the  lips  and  cheeks,  attended  with  a  copious  flow 
of  offensive  saliva.  It  is  a  perfect  specimen  of 
phagedenic  ulceration,  and  in  its  worst  forms  not 
unlike  hospital  gangrene,  as  I  have  seen  several 
deplorable  instances  of.  It  also  resembles  the 
ulceration  and  sloughing  in  the  mouth,  produced  by 
mercury.  The  gangrenous  inflammation  of  the 
pudenda  of  children  is  of  a  similar  character.  (See 
Kinder  Wood,  in  Med.  Chit:  Trans,  vol.  vii.) 

The  disease  is  rarely  seen  in  adults  ;  but  most 
commonly  in  children  from  the  age  of  eighteen 
months  to  that  of  six  or  seven  years.  The  gums, 
as  well  as  the  lips  and  cheeks,  are  sometimes 
affected,  in  which  circumstance  the  teeth  are  ge- 
nerally carious  and  loose,  The  ulceration  is  oc- 
casionally attended  with  abscesses,  which  burst 
either  through  the  cheek,  lip,  or  just  below  the 
jaw.  Exfoliations  are  not  unfrequent,  and,  when 
the  disease  is  neglected,  extensive  sloughing  some- 
times happens. 

According  to  Dr.  Cuming,  in  most  instances, 
the  ulceration,  commencing  in  the  gums,  extends 
to  the  lips  and  cheek,  but  sometimes  it  begins  in 
ihe  mucous  membrane  of  the  lips  or  cheek,  and 
thence  extends  to  the  gums.  This  disease  is  set 
down  by  Dr.  Cuming  as  most  frequently  making 
its  attack  during  the  period  of  the  first  dentition, 
though  often  met  with  in  children  between  three 
and  seven  years  of  age. 

"  When  the  disease  occurs  in  infants  at  the 
breast,  it  is  generally  attended  with  a  purplish  and 
spongy  appearance  of  the  gums  and  roof  of  the 
mouth  ;  and  the  ulceration,  which  lays  bare  the 
necks  of  the  teeth,  both  externally  and  internally, 
IS  of  a  greenish,  or  ash-colour,  and  very  much 
disposed  to  bleed.  The  salivary  discharge  is  in- 
creased ;  the  tongue  is  white  ;  the  mouth  feels 
hot ;  the  bowels  are  for  the  most  part  confined  : 
and  the  child  in  general  labours  under  a  greater 
or  less  degree  of  fever."  (See  Dublin  Hospital  Re- 
ports, vol.  iv.  p.  331.)  Dr.  Cuming  has  not  seen 
this  form  of  the  disease,  previously  to  the  irruption 
of  the  four  superior  incisors,  but  he  has  frequently 
seen  it  when  the  child  had  only  six  or  eight  teeth  • 
and  he  has  constantly  observed,  that,"  when  it 
occurs  thus  early,  it  is  the  upper  gum  that  is 
first  and  principally  attacked.  This  appears,  to 
Dr.  Cuming,  the  mildest  and  most  manageable 
form  of  the  disease  ;  and  he  describes  it  as  rarely 
attended  with  sloughing. 

The  second  variety  noticed  by  Dr.  Cuming, 
occurs  in  children  between  tlie  ages  of  twenty 
months  and  seven  years.  The  ulceration  generally 
begins  in  the  gums,  whence  it  extends  to  the  lips 
or  cheek.  Sometimes  it  is  of  an  acute,  sometimes 
of  a  chronic  nature,  and  attended  accordingly  with 
more  or  less  sloughing.  In  the  very  worst  forms 
however,  though  the  sloughing  is  considerable,  the 
ulceration  is  always  predominant.  (Op.  et  vol 
cit.  p.  341.) 

The  third  variety  described  bv  Dr.  Cuming  is 
at  first,  confined  principally  to  the  cheek  or  lips' 
It  begins  with  ulceration  of  their  membrane,  which 
IS  soon  followed  by  that  hard,  red,  shining,  and 
circumscribed  swelling,  which,  if  the  disease  be 
not  arrested,  will  speedily  pass  into  gangrene,  In 
this  variety,  gangrene  predominates  over  ulcer- 
ation ;  and  the  constitutional  disturbance  result- 
ing from  it  m.ay  prove  fatal. 

Living  in  a  marshy  situation,  want  of  wholesome 


food,  and 


inattention  to  cleanliness,  are  condu- 
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civo  to  this  disorder,  which  is  often  met  with  in 
houses  where  children  are  crowded  together. 
One  of  the  worst  cases,  Iiowever,  wliieh  1  have 
ever  seen,  was  in  a  cliild  of  an  opulent  family  in 
Essex.  Tlie  complaint  is  sometimes  suspected  to 
be  contayioiis. 

The  first,  or  mildest  form,  is  well  known  gene- 
rally to  admit  of  being  cured  by  pnrgntives,  aided 
by  some  of  the  applications  presently  specified. 

In  the  second  form.  Dr.  Cuming,  after  clearing 
out  the  bowels  with  a  brisk  cathartic,  confides 
chiefly  in  an  alternative  of  mild  mercurials  with 
aperients.  The  local  applications  preferred  by 
him,  are  the  black  wash  and  a  dilute  solution  of 
muriatic  acid  in  lione^-.  When  the  ulcerated  sur- 
face is  in  contact  with  carious,  or  loose  teeth, 
these  should  be  removed.  Dr.  Cuming  tried  the 
liquor  arsenicalis  and  cold  salt  water  bath,  without 
advantage. 

In  the  third  variety  where  gangrene  is  predomi- 
nant, the  disease  mostly  proves  fatal.  Dr.  Cum- 
ing has  en)plo3''ed  various  local  applications,  such 
as  the  mineral  acids,  dilute  and  pure,  the  oxymei 
asruginis,  the  butter  of  antimony,  solution  of  the 
nitrate  of  silver,  the  black  wash,  &c.,  but  mostly 
without  any  good  efliect.  I  have  likewise  tried  all 
these  applications  in  vain,  as  well  as  solutions  of 
the  chloride  of  soda  of  different  strength.  With 
such  external  means,  cinchona,  sulphate  of  qui- 
nine, carbonate  of  ammonia,  opium  and  wine, 
have  been  prescribed  ;  yet,  for  the  most  part,  un- 
availing! v.  (See  Cximiny,  in  Dub.  Hosp,  Reports, 
vol.  iv.  p.  343,  345.) 

The  treatment  recommended  by  Dease,  con- 
sisted in  administering  muriatic  acid  internalh', 
using  it  as  an  application  to  the  disease  ;  giving  the 
patient  a  nourishing  diet,  with  jelly,  wine,  &c.,  and 
occasionally  prescribing  an  emetic. 

In  the  worst  form  of  the  disease,  I  have  found 
the  concentrated  nitric  acid  one  of  the  most  useful 
applications,  especially  when  assisted  with  the  in- 
ternal exhibition  of  sulphate  of  quinine  and  dilute 
sulphuric  acid. 

Mr.  Pearson  extracted  diseased  teeth  and  loose 
pieces  of  bone  ;  directed  a  milk  and  vegetable  diet, 
with  a  prudent  quantity  of  fermented  liquors  ;  and 
prescribed  bark,  sarsaparilla,  and  elm  bark  with 
sulphuric  acid.  The  best  applications  seemed  to 
him  to  be  diluted  mineral  acids  ;  burnt  alum  ;  the 
decoctum  cinchonaj,  with  sulphate  of  zinc  ;  tinc- 
ture of  myrrh  ;  lime- wa'er,  with  spirit  of  wine,  &c. 
(See  Pearson's  Principles  of  Surgery,  ed.  2,  p.  287.) 

CANTHARIDES.  Spanish  flies,  with  which 
the  common  blisiering  plaster  is  made.  In  surgery, 
the  tincture  of  cantharides  is  sometimes  prescribed 
in  incontinence  of  urine,  gleets,  &c.  It  is  occasion- 
ally added  to  stimulating  liniments,  to  increase 
their  eifect.  Cantharides  applied  to  the  skin,  or 
taken  into  the  stoniacli,  liave  a  peculiar  tendency 
to  act  upon  tlie  urinary  organs,  and  especially  to 
irritate  and  inflame  the  neck  of  the  bladder,  and 
occasion  strangurj'.  In  children  these  eflccts  are 
particulaily  frequent.    (See  Blisters.) 

[CANULA-INSTRUMKNTS.  The  minute 
anstrumeiits  which  recent  ingenuity  has  introduced 
into  ophthalmic  practice  under  the  names  of  camila 
forceps,  canula  scissors,  and  canula  lancet  mnj' 
often  be  used  with  good  ellect  in  operations  on  the 
oye.  The  idea  of  converting  the  end  of  a  bit  of 
sti'cl  wire  no  thicker  than  a  cataiact  needle,  into  a 
pair  of  forceps,  tlie  blades  of  whidi  are  to  open 


by  their  own  elasticity,  and  to  be  shut  by  means  of 
a  canula  pressed  forwards  on  the  wire,  l)eloiigs,  it 
seems,  to  M.  Charriere,  a  well  known  surgical  in- 
strument-maker in  Paris.  To  Mr.  Bowman  we 
owe  the  adaptation  of  the  same  mecliaiiisni  to  the 
working  of  a  minute  lancet,  which  is  used  for 
piercing  the  obstructed  lachrymal  sac  to  admit  tlie 
passage  of  probes,  &c. 

Mr.  Bowman,  to  adapt  the  canula  scissors  for 
snipping  the  border  of  the  pupil  at  a  given  point, 
without  risking  the  lens,  has  had  the  short  blade 
made  blinit,  instead  of  sharp-pointed,  so  that  it 
might  be  passed  behind  the  iris,  and  not  wound  the 
capsule  of  the  lens,  if  it  touched  it.]    C.  Badcr. 

CAPILLARY  FISSURE.  A  very  minute 
crack  in  the  skull.  The  term  came  into  use  from 
its  presenting  the  appearance  of  a  hair. 

CAPISTRUM.    (See  Bandage.) 

CARBUNCLE  (from  carbo,  a  burning  coal),  is 
divided  into  the  benig7i  and  maligncqit  kinds,  or  into 
what  are  termed  by  French  pathologists  anthrax 
and  charbon,  examples  of  which  last  are  alTorded, 
in  what  is  sometimes  termed  the  vialiynani  pustule, 
and  in  the  carbuncle  of  plague,  called  therefore 
pestilential.  Fortunatelj'-,  all  cases  met  with  in 
England  correspond  to  the  anthrax  of  Dupuytren  ; 
for  no  opportunities  of  remarking  the  pestileutial 
carbuncle  have  occurred  in  England  since  the  de- 
plorable periods  of  1665  and  1666. 

Besides  the  diffuse  forms  of  gangrene  and  spha- 
celus of  the  subcutaneous  cellidar  tissue,  there 
is  likewise  "  a  circumscribed  form,  which  is  ob- 
served in  furunculus,  carbuncle,  or  anthrax.  Tlie 
great  accumulation  of  blood,  and  the  still  greater 
and  rapid  effusion  of  serosit)%  which  takes  place  in 
these  circumscribed  acute  inflammatory  affections, 
produce  a  state  of  extreme  induration  of  ti\e  cel- 
lular tissue,  a  greater  or  lesser  portion  of  which, 
being  thus  as  if  strangulated,  dies  from  want  of 
nutrition,  becomes  separated  from  the  living  parts, 
and  is  expelled  in  the  form  of  a  grcj'  or  straw- 
coloured  spongy  or  pulpy  mass,  through  an  opening 
made  in  the  skin  by  a  similar  process,  by  ul- 
ceration, or  a  surgical  operation."  (See  Carf- 
well's  llliistraiions  of  ilie  Elementart/  Forms  of 
Disease,  p.  7.) 

Anthra.x,  or  common  carbuncle,  resembles  a 
boil  (see  Furunculus),  in  being  attended  with 
gangrene  of  the  subcutaneous  cellular  tissue, 
and,  if  one  high  authority  can  be  credited,  o\ 
certain  processes  of  that  texture  within  the  skir 
[Dupmi/treii,  Clin.  C/iir.  vol.  iv.  p.  109.)  It  i- 
remarkable  for  constituting  a  circumscribed  daii 
rod,  or  livid  swelling,  accompanied  by  burning 
heat,  stiffness,  and  soreness  in  the  part.  It  occurs 
most  I'reqiiently  in  parts  of  the  body  where  tlie 
skin  is  thickest,  and  abounds  most  in  those  pro- 
cesses of  cellular  tissue  wliich  are  described  by 
Dupuytren  as  extending  between  its  areola;.  Thus, 
the  nape  of  the  neck,  the  back,  and  spaces  over  the 
scapulic,  the  sides  of  the  chest,  and  the  nates,  arc 
the  ordinary  situations  of  anthrax. 

Anthrax  differs  from  a  boil,  not  only  in  being 
of  more  considerable  size,  but  in  being  usually 
single,  and  bursting  by  several  small  apertures ; 
whereas  several  boils  frequently  form  togetiior,  or 
occur  in  succession,  and  when  one  of  these  tu- 
nuirs  bursts,  it  docs  so  by  n  single  opening  in  its 
apex.  The  skin,  which  covers  the  anthrax,  and 
especially  what  lies  over  its  centre,  is  of  a  deeper 
and  more  livid  red  colour  than  what  is  seen  over 
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a  boil.  The  mortified  cellulai'  tissue  is  deeper  and 
more  extensive  in  antlirax  tlian  a  boil,  in  which 
it  forms  only  a  central  miclei.is,  or  core.  The  sur- 
face of  the  tumor  is  flatter  than  that  of  a  boil, 
which  ahvaj-s  rises  in  a  conical  shape  above  the 
level  of  the  skin,  while  its  base  does  not  penetrate 
so  deeply  as  that  of  a  carbuncle,  which  is  a  great 
deal  broader  than  the  more  superficial  part  of  the 
tumor.  Boils  chiefly  occur  in  children,  and  young 
plethoric  persons ;  the  anthrax  is  mostly  seen  in 
subjects  beyond  the  middle  period  of  life,  whose 
constitutions  have  been  seriously  impaired  by  in- 
temperance, or  other  causes. 

The  occurrence  of  anthrax  on  the  limbs  is  un- 
common. Mr.  Hunter,  however,  had  seen  the 
disease  so  situated  :  I  have  met  with  examples  of 
it  on  the  occiput,  side  of  the  neck,  in  various 
parts  of  the  back,  and  on  the  nates. 

Anthrax,  or  common  carbuncle,  is  essentially 
different  from  the  malignant  pustule,  so  frequent 
in  some  of  the  southern  parts  of  Europe  (see 
Larrey,  Mem.  de  Chir.  JMilitairc,  t.  i.  p.  104,  &c.), 
in  not  being  contagious.  It  differs  also  from  pes- 
tilential and  malignant  carbuncle  (the  charhon  of 
French  pathologists),  in  the  same  important  respect. 
(See  Dupvi/iren,  Clin.  Cliir.  t,  iv.  p.  111.)  The 
Latter  author  also  regards  the  malignant  pustule  and 
pestilential  carbuncle  as  essentially  gangrenous  dis- 
eases, whereas  simple  anthra,x  seems  to  him  to  be 
so  merely  from  strangulation  of  the  processes  of 
cellular  tissue  extending  into  the  structure  of  the 
true  skin.  The  correctness  of  this  statement  seems 
to  be  rather  doubtful  ;  because  there  can  be  no 
carbuncular  disease,  whether  benign  or  malignant, 
•without  a  gangrenous  disorganisation  of  the  cellular 
tissue,  and  the  influence  of  constitutional  causes. 
This  is  certain  ;  but,  whether  constriction  of  the  in- 
flamed tissues,  as  alleged  by  Dupuytren,  be  the 
principal  cause  of  gangrene,  is  a  point  which  is  far 
less  clear.  We  find,  indeed,  that  it  is  the  character 
of  carbuncular  inflammations,  first  to  produce 
sloughing  of  the  cellular  tissue,  even  where  this 
may  not  be  covered  by  anj'  dense  unyielding  parts, 
though  occasionally  it  afterwards  destroys  all 
textures  down  to  the  vertebras,  or  scapulaj,  them- 
selves. The  gangrene,  I  should  say,  is  independent 
of  the  constriction  and  confinement  of  the  textures 
affected.  The  first  symptoms  are  great  heat  and 
violent  pain  in  some  part  of  the  body,  on  which 
arise  one  or  several  vesications,  attended  with  great 
itching  and  a  burning  heat ;  below  which  a  cir- 
cumscribed, but  very  deep-seated  and  extremely 
hard  tumor  may  be  felt. 

The  progress  of  carbuncles  to  the  gangrenous 
Btate  is  generally  quick.  Their  size  is  various  : 
they  have  been  known  to  be  as  large  as  a  plate. 
Consider.able  local  pain  and  induration  always  at- 
tend the  disease.  The  skin,  indeed,  has  a  peculiar 
feel,  like  that  of  brawn.  As  the  complaint  ad- 
vances, several  little  vesicles  arise,  and  under 
these,  apertures  generally  form  in  tlic  tumor, 
through  which  a  greenish,  bloody,  irritating  matter 
is  discharged.  The  internal  sloughing  is  olten  ex- 
tensive, even  when  no  sign  of  mortification  can  be 
outwardly  discovered. 

The  degree  of  peril  may  generally  be  estimated 
by  the  magnitude  and  situation  of  the  tumor,  the 
nge  of  the  patient,  and  the  state  of  his  constitution. 
Ciirbuncles  on  the  head  are  often  fatal, 

Anthrax,  or  common  carbuncle,  sometimes  ap- 
pears in  persons  affected  with  typhoid  symptoms, 


in  which  case  it  is  attended  with  great  weight  and 
stiffness  of  the  adjacent  parts  ;  the  patient  is  rest- 
less and  pale,  the  tongue  white,  or  of  a  deep  red, 
and  moist  ;  the  pulse  low,  urine  sometimes  pale, 
sometimes  very  turbid,  with  all  the  other  symp- 
toms, in  an  exaagerated  degree,  which  attend 
tvphoid  fevers.  The  patient  often  complains  much 
of  his  head,  either  from  pain  or  giddiness.  Some- 
times he  is  drowsy  ;  at  other  times,  he  cannot  get 
the  least  sleep.  Occasionallj'-,  he  is  delirious.  The 
case  is  also  apt  to  be  attended  with  chilliness  or 
rigors,  and  profuse  perspirations.  The  patient  is 
sometimes  costive,  sometimes  afflicted  with  a  pro- 
fusion of  stools  ;  he  generally  complains  of  loss  of 
appetite,  nausea,  and  vomiting  ;  takes  but  little 
nourishment  ;  complains  of  difficulty  of  breathing, 
and  is  extremely  low,  with  palpitations  of  the  heart, 
and  sometimes  faintinga.  (See  Brmnfield^a  Obs. 
vol.  i.  p.  122.) 

With  regard  to  the  local  treatment,  the  principal 
thing  is  to  make  an  early  and  free  incision  into 
the  tumor,  so  as  to  allow  the  sloughs  and  matter 
to  escape.  If  the  carbuncle  be  large,  a  crucial 
incision  is  mostly  preferred,  because  the  compact 
mass  of  disorganised  cellular  tissue  will  be  long 
in  getting  completely  out,  unless  the  opening  be 
made  very  free.  The  extremities  of  each  cut 
should  go  two  or  three  lines  beyond  the  boundaries 
of  the  disease.  (See  Dupuytren,  Clin.  Chir.  t.  iv. 
p.  11-2.) 

As  much  of  the  contents  as  possible  should  at 
once  be  pressed  out,  and  the  part  covered  with  a 
poultice.  Until  the  tumor  is  opened,  no  applica- 
tions are  more  proper  than  an  emollient  poultice  ;  but 
after  an  incision  has  been  made,  the  poultice  should 
be  made  rather  stimulating ;  like  that  composed  of 
oatmeal  and  port  wine,  the  common  fermenting 
poultice,  or  a  linseed  one,  with  which  a  proportion 
of  Peruvian  balsam  is  blejided.  Fomentations  also 
afford  considerable  relief,  both  before  and  after 
an  opening  has  been  made.  Poultices  are  to  be 
continued,  till  all  the  sloughs  have  separated,  and 
the  cavity  becomes  clean,  after  which  the  ulcer 
may  be  dressed  with  red  precipitate  ointment. 
Friar's  balsam,  Peruvian  balsam,  or  a  solution  of 
nitrate  of  silver,  10  grains  to  the  ounce  of  water. 
Dupuytren,  after  opening  the  tumor  sometimes 
continued  the  poultice,  and,  in  other  instances, 
employed  gently  stimulating  dressings.  When  the 
carbuncle  is  situated  on  the  posterior  part  of  the 
trunk,  the  patient  should  not  lie  on  his  back  ;  for 
then  the  skin  would  slough,  notwithstanding  the 
incision.  {^c&  Dupuytren,  Clin.  Chir.  t.  iv.  p.  113.) 

The  manner  in  which  the  disease  is  protracted, 
by  not  making  a  proper  opening  in  duo  time,  can- 
not be  too  strongly  impressed  upon  the  mind  of 
every  practitioner,  and  it  may  justly  be  regarded 
as  a  frequent  reason  of  the  fatal  terminations 
of  numerous  cases.  Mr.  Bromficld  long  .ago 
forcibly  inculcated  the  necessity  of  making  a  timely 
opening  for  the  discharge  cf  tho  sloughs;  for,  says 
he,  "  in  case  you  rely  on  the  opening  made  by 
nature,  the  thin  matter  only  will  bo  discharged,  the 
sloughy  membranes  will  remain,  and  the  orifice 
close  up."    (See  vol,  i.  p.  128.) 

It  was  formerly  not  an  uncommon  custom  to 
remove  the  most  prominent  portions  of  carbuncles 
with  the  knife,  or  to  destroy  them  with  the  actual 
and  potential  cauteries.  Many  foreign  surgeons 
are  partial  to  tlic  hot  iron,  tho  employment  of 
which  was  sanctioned  by  Pouteau.  (See  his 
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CEuvres  Posthmes.)  Even  now  tliey  sometimes 
toucli  the  apex  of  tlie  swelling  with  muriate  of 
antimony,  oi-  the  actual  cautery,  especially  when 
the  pain  is  excessively  severe;  and  tlie  practice  is 
alleged  to  be  the  most  expeditious  mode  of  relief. 
However,  Dupuytren  makes  a  distinction  between 
anthrax  and  malignant  carbuncles,  observing  that 
the  proper  cure  for  the  former  is  an  incision,  but 
for  the  latter,  the  actual  or  potential  cauterv. 
In  America,  emollient  poultices  are  continued 
until  vesications  appear,  openings  form,  and  a 
bloody  serum  begins  to  be  discharged  :  the  surfVice 
of  the  tumor  is  then  freely  covered  with  caustic 
vegetable  alkali,  which  of  course  produces  a  good 
deal  of  pain,  but  this  soon  subsides,  and  the  severe 
burning  agon}-,  peculiar  to  the  complaint  is  now 
quite  removed.  It  was  Dr.  Physick  who  first  ex- 
plained the  proper  period  for  the  application  ; 
without_  which  knowledge.  Professor  Gibson  says, 
much  mischief  has  resulted  from  ill-timed  incisions 
and  the  actual  and  potential  cauteries.  {Instiltiies 
of  Surgery,  vol.  i.  p.  52.) 

With  respect  to  the  constitutional  treatment,  the 
continental  surgeons,  in  the  beginning  of  the  case, 
before  a  slough  has  formed,  usually  prescribe 
gentle  diaphoretic  drinks,  containing  a  sufficient 
quantity  of  tartrate  of  antimony  to  open  the  bowels. 
After  this  stage,  they  have  immediate  recourse  to 
tonics  and  cordials.  It  should  always  be  remem- 
bered, that  the  disease  is  for  the  most  part  met 
with  in  bad  constitutions,  and  in  persons  who  are 
weak  and  irritable.  Hence  bleeding  is  rarely  allow- 
able. Bark,  sulphate  of  quinine,  camphor,  wine, 
opium,  ffither,  and  the  regulation  of  the  bowels, 
with  calomel  and  other  means,  are  the  internal  me- 
dicines ^  most  commonly  needed.  The  diluted 
sulphuric  acid  is  highly  proper,  as  well  as  aroma- 
tics  and  a  nourishing  diet.  As  the  pain  is  severe, 
opium  is  essential.  The  constitutional  treatment 
is  analogous  to  that  of  mortification.  (See  Mor- 
tification.) 

[M.  N^laton  takes  a  different  view  of  the  patho- 
logy and  local  treatment  of  carbuncle  and  boil  to 
that  generally  received.    He  denies  that  the  core, 
or  yellow  pulpy  mass,  constituting  the  charac- 
teristic feature  of  these  ailments,  is  composed  of  a 
sloiigh  of  the  subcutaneous  cellular  tissue.  He 
maintains  that  it  is  of  the  nature  of  a  false 
membrane,  a  membrano  gelatinous  secretion,  re- 
sulting from  an  inflammation  of  a  peculiar  type. 
"Gangrenous  masses,"  he  observes,  "from  the 
time  of  their  elimination,  possess  a  peculiar  in- 
fectious odour,  while  the  so-called  slough  of  a  boil 
or  carbuncle  is  devoid  of  smell  ;  that,  in  a  slough 
are  found  the  greater  portion  of  the  elements  of  the 
organ  which  has  been  deprived  of  life,  especially 
the  vessels  ;  but  that  in  the  core  of  a  carbuncle  no 
trace  of  organisation  is  observed  ;  tliat  cellular 
tissue,  which  dies  from  violent  inflanmiation,  is 
struck  with  death  at  the  time  only  when  the 
inflammation  has  attained  its  highest  degree  of 
intensity,   and  that  the  core  (bourbillon)  exists 
long  before  this  period,  for  it  is  found  completely 
formed  from  the  first  appearance  of  the  swelling, 
nnd  that  then  and  afterwards  it  offers  no  appear- 
ance of  vessels.    In  proof  of  his  assertion  that  tlie 
core  IS  the  product  of  a  pseudo  membranous  secre- 
tion, he  adds,  "  when  serous  membranes  inflame 
they  become  covered  sometimes  by  false  mem- 
branes; cellular  tissue,  which  has  a  jfrroat  analogy 
With  serous  surfaces  in  its  structure,  f'unctions,  and 


diseases,  secretes  also,  under  some  circumstances, 
a  yellowish  white  albuminous  gelatinous  m  itter, 
which  _^is  deposited  in  its  meshes,  where  it  con- 
cretes. M.  Ndaton  objects  to  incisions  in  car- 
buncles, which  he  conceives  have  been  practised 
under  the  erroneous  impression  that  a  slou'-h 
existed  under  the  skin  and  required  a  free  openin"' 
for  its  escape.  " 


It  has  been  long  known  that  carbuncle  and  boils 
have  been  associated  with  diabetes.  Dr.  Prout 
says,—"  Diabetes  very  frequently  (as  far  as  my 
experience  goes,  always)  accompanies  carbuncles 
and  malignant  boils,  or  abscesses  allied  to  car- 
buncles." [Prout,  On  the  Nature  and  Treatment  of 
Stomach  and  Remd  Diseases,  p.  35.)  Dr.  Garrod, 
however,  although  he  admits  that  diabetic  patients 
are  very  liable  to  carbuncles  or  boils,  denies  that 
persons  suffering  from  these  latter  affections  ex- 
hibit any  trace  of  sugar  in  their  urine,  unless  pre- 
viously diabetic.  He  says, — "  In  one  instance,  a 
gentlemen  aged  about  seventy,  suffering  from  a 
large  carbuncle  between  the  shoulders,  from  which 
he  subsequently  died,  I  examined  the  urine  very 
carefully  when  the  disease  was  fully  developed, — 
no  trace  of  sugar  was  discovered.  In  the  second, 
a  gentleman  about  sixty  years  old,  the  urine,  at 
the  time  when  a  carbuncle  existed  on  the  back  of 
the  neck,  exhibited  no  trace  of  sugar.  I  have  also 
made  several  other  examinations  of  the  urine  of 
patients  suffering  from  boils  and  carbuncles,  with- 
out being  able  to  find  any  saccharine  impregnation. 
I  think  I  am  justified,  therefore,  in  concluding 
that,  although  carbuncles  and  boils  are  of  very 
common  occurrence  in  diabetic  subjects,  the  pre- 
sence of  sugar  in  the  urine  of  patients  suffering 
from  these  aflFections  is  by  no  means  constant,  pro- 
bably very  rare  ;  and  that,  when  carbuncles  and 
boils  occur  in  patients  not  previously  diabetic,  sugar 
is  very  seldom  found  in  their  urine."  [Gulsionian 
Lectures,  British  MedicalJoiirnal,  April  18,  1857, 
p.  319.)] 

CARIES  (from  caries,  rottenness  or  worm-eat- 
enness  in  wood).  Caries  is  a  disease  of  the  bones, 
supposed  to  be  very  analogous  to  ulceration  of  the 
soft  parts  ;  and  this  comparison  is  one  of  great 
antiquity,  having  been  made  by  Galen.  However, 
by  the  generality  of  the  ancients,  caries  was  not 
discriminated  from  necrosis. 

It  was  from  the  surgeons  of  the  eighteenth 
century,  that  more  correct  opinions  w-ere  derived 
respecting  caries.  Until  that  period,  writers  had 
done  little  more  than  mention  the  complaint  and 
the  methods  of  treating  it.  Some  new  liglit  was 
thrown  upon  the  subject  by  J.  L.  Petit,  in  his 
remarks  upon  exostosis  and  caries.  (il/<(/.  des 
Os,  t.  ii.  chap.  xvi.  p.  27.)  But  as  he  only 
spoke  of  the  disorder  as  one  of  the  terminations 
of  exostosis,  he  has  not  entered  far  into  the  con- 
sideration of  it.  The  best  observations  on  caries 
wore  first  made  by  Dr.  A.  Monro,  ^W;hhs.  {Edin. 
Med.  Essays,  vol.  v.  art.  25.)  This  memoir  con- 
tains the  earliest  correct  ideas  of  dry  caries,  or  ne- 
crosis, which  is  rightly  compared  to  mortification  of 
the  soft  parts,  and  named  gangrenous  caries. 

[There  need  no  longer  be  any  hesitation  about 
pronouncing  caries  to  be  the  affection  of  the  osseous 
tissue,  which  corresponds  to  ulcerntioii  in  soft  parts. 
It  is  a  molecular  death  and  disintegration  of  the 
bone,  attended  with  suppuration,  resulting  from 
inflanimatioii,  (osteitis);  to  the  particular  inflam- 
mation which  so  results,  the  terms  ulcerative  and 
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rarefying  liave  been  applied,  the  latter  being 
used  to  illustrate  a  fact  alluded  to  by  Mr.  Syrae, 
viz: — that  although  the  spongy  bones  are  the 
most  frequent  seat  of  caries,  yet"  that  tiie  compact 
osseous  tissue  is  often  affected,  and  when  so,  the 
affection  is  invariably  preceded  by  a  form  of 
inflammation  which  expands,  softens,  and  sepa- 
rates the  dense  tissue,  causing  it  to  resemble 
the  cancellous  texture  iu  appearance.  Caries, 
then,  is  the  molecular  death  of  bone,  and  corres- 
ponds to  ulceration,  while  necrosis  is  the  death 
of  bone  on  a  larger  scale,  the  sloughing,  gan- 
grene, or  mortification  of  bone,  both  being  the 
result  of  inflammation.  Simple  superficial  ulcera- 
tion of  bone,  the  result  of  local  inflammation,  be- 
comes readily  amenable  to  proper  treatment,  while, 
i7icorrigibleiiess,  as  Mr.  Syme  says,  is  the  peculiar 
characteristic  of  a  carious  bone.] 

The  bones,  like  other  parts  of  the  body,  are 
composed  of  arteries,  veins,  absorbent  vessels, 
nerves,  and  cellular  texture  ;  they  are  endued 
with  vitality  ;  they  are  nourished,  they  grow, 
waste,  are  repaired,  and  undergo  various  muta- 
tions according  to  the  age  of  the  individual  ;  and 
they  are  subject  to  diseases  analogous  to  those  of 
the  soft  parts.  To  the  phosphate  of  lime,  which 
is  more  or  less  abundantly  distributed  in  their 
texture,  they  owe  all  their  solidity  ;  and,  perhaps, 
it  is  to  the  same  inorganic  substance  that  the  dif- 
ference in  their  vital  properties  and  in  their  dis- 
eases, from  those  of  the  rest  of  the  bod}',  is  to  be 
referred.  In  fact,  this  particular  organisation 
and  inferior  vitality  of  the  bones,  are  generally 
supposed  to  account  for  the  small  number,  pecu- 
liar character,  and  generally  slow  progress  of  their 
diseases.    {Did.  des  Sciences  Med.  t.  iv.  p.  80.) 

Bones  of  a  spongy  texture  are  more  frequently 
attacked  by  caries  than  such  as  are  compact. 
Hence,  the  vertebrs  ;  astragalus,  and  other  bones 
of  the  tarsus  ;  those  of  the  carpus  ;  the  sternum  ; 
the  bones  of  the  pelvis,  and  the  heads  of  the  long 
bones,  are  often  affected  ;  and  the  bones  of  young 
persons  are  unquestionafjly  more  frequently  the 
seat  of  caries  than  those  of  old  subjects. 

But  though  the  soft  and  spongy  bones  are  most 
subject  to  caries,  they  sometimes  suffer  a  degree 
of  injury  sufficient  to  produce  the  death  of  a  por- 
tion of  their  texture.  Thus  in  a  case,  where  a 
musket-ball  had  struck  the  liead  of  the  tibia,  a 
sequestrum  was  found  in  it,  with  a  cloaca  leading 
down  to  it.  [Liston,  in  Kdin.  Aled.  and  Surij. 
Journ.  No.  Ixxviii.  p.  50.)  In  the  fine  plates  of 
Weidmann,  andthe  cases  recorded  by  him,  the  same 
fact,  as  the  effect  of  disease,  was  long  ago  illustrated. 

According  to  the  observations  of  Mr.  Syme, 
when  caries  occurs  in  the  tables  of  the  skull  or 
the  cylindrical  bones,  it  is  uniformly  preceded  by 
a  morbid  expansion  of  the  compact  structure  into 
a  state  resembling  that  which  naturally  belongs 
to  those  where  the  disease  usually  resides.  He 
notices  that  the  shafts  of  bones,  a)ul  especially 
that  of  the  tibia,  are  frequently  enlarged  and 
thickened,  in  consequence  of  chronic  inflamma- 
tion, and  at  the  same  time  loosened  in  tlicir  tex- 
ture, so  as  to  present  nearly  the  same  appearance 
as  that  of  the  spongy  articulating  extremities. 
"In  bones  so  altered,  caries  occasionally  occurs, 
or,  I  should  rather  say,  a  condition  resembling 
caries,  since  it  differs  from  this  disease  in  one 
important  feature,  viz.  incorrir/iblcness.  I  have 
hardly  ever  known  this  pseudo-cariea  resist  the 
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local  application  of  blisters,  and  internal  use  of 
oxymuriate  of  mercury ;  and  I  have  felt  very 
uiicomforiable  in  seeing  extensive  incisions,  rasp- 
ing, trephining,  actual  cauteries,  &c.  employed 
ineft'ectually  to  cure  complaints  admitting  of  such 
easy  remedy."  (See  Edin.  Med.  and  Suig.  Journ. 
vol.  xxxi.  p.  257.) 

In  necrosis,  the  bone  is  entirely  deprived  of  life  : 
in  caries,  the  vital  principle  exists  ;  but  a  morbid 
action_  is  going  on,  whereby  the  texture  of  the 
bone  is  altered,  and  rendered  softer  aud  lighter 
than  natural.  Birt,  though  these  disorders  are  es- 
sentially different  from  each  other,  they  frequently 
occur  together  in  the  same  part,  as  Weidmann, 
Liston,  and  others  have  correctly  explained.  In 
syphilis,  this  fact  is  often  exemplified,  the  degree 
of  necrosis  predominating  over  that  of  caries. 

In  the  most  common  species  of  caries,  a  loose, 
fungous  flesh  grows  out  of  the  interstices,  formed 
on  the  surface  of  the  diseased  bone,  and  bleeds 
from  the  slightest  causes  ;  while,  in  the  soft  parts, 
a  sinus  generally  leads  down  to  the  caries,  and 
emits  a  fetid,  dark-coloured  sanies.  These  symp- 
toms, however,  as  well  as  the  tendency  in  the 
accompanying  ulcer  or  sinus  to  pi-oduce  large 
fungous  granulations,  are  more  constant  in  cases 
of  necrosis  than  in  those  of  caries,  some  of  which 
may  remain  a  considerable  time  unattended  with 
any  outward  sore,  abscess,  or  sinus,  as  is  illus- 
trated in  caries  produced  by  various  diseases  of 
the  joints. 

[Mr.  Stanley  gives  the  following  very  clear  and 
practical  account  of  the  afi'ection.  "  Caries  ex- 
hibits in  its  progress  the  following  phenomena. 
Inflammation  extending  from  the  bone  to  its  in- 
vesting soft  parts,  these  become  swollen,  thickened, 
and  tender;  and  abscesses  are  formed  in  them, 
which  contract  into  fistulous  passages  leading  to 
the  diseased  bone.  The  periosteum  covering^'the 
diseased  bone  becomes  thickened,  very  vascular 
and  readily  separable  from  it.  The  bone  itself  is 
at  first  very  vascular,  then  its  ceils  become  filled 
with  a  reddish-brown  fluid,  apparently  a  mixture 
of  blood  and  pus,  and  occasionally  combined  with 
oily-  particles.  Absorption  of  the  bone,  but  chiefly 
of  its  animal  part,  ensues  ;  that  which  remains  is 
porous  and  fragile,  and  of  a  grey,  brown,  or  black 
colour,  probably  from  decomposition  of  the  matter 
within  its  cells  ;  to  which  cause,  likewise  the 
fetid  odour  of  the  matter  discharged  throui'h  the 
fistulous  passages  may  be  ascribed."  "  Ulceration 
in  some  instances,  commences  within  the  bone  hol- 
lowing it  out,  and  reducing  it  to  a  thin  shel'l-  in 
others,  ulceration  commences  in  the  outer  surface 
of  the  bone,  and  extends  progressively  inwards. 
Whilst  these  changes  are  in  progress,  granulations,' 
very  loose  and  spongy,  and  bleeding  on  the  slight- 
est touch,  often  arise  from  the  diseased  bone 
filling  the  cavities  in  its  interior,  and  protruding 
through  the  fistulous  passages  in  the  soft  parts 
covering  it."  May  not  these  peculiar  granulations 
be  regarded  as  essentially  pathognomonic  of  dis- 
eased bone.'  "The  phenomena  just  described 
occur  most  frequently,  and  most  distinctly  in  the 
caries  of  bones  composed  wholly  of  cancellous  tex- 
ture ;  but  they  are  also  observed  in  long  and  in 
flat  bones  ;  and  among  the  former,  most  frequently 
ill  Uic  tibia.  In  bones  that  are  deeply  situated 
caries  is  often  accompanied  by  very  little  evidence 
of  iiiflanmiation,  cither  in  the  bone  or  in  its  in- 
vesting soft  parts.    Thus  the  scrofulous  caries  of 
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the  spine  often  advances  to  the  destruction  of  the 
bodies  of  many  vertebrfe,  without  tenderness  in 
the  bones  or  in  the  soft  parts  investing  them." 
(Siunlet/,  On  Diseases  of  ike  JBu?ies,  p.  52.) 

The  condition  of  bones  just  described,  and  to 
which  M.  Gerdy  has  given  the  name  of  soft  caries, 
is  generally  described  by  pathologists  as  the  first 
period  or  degree  of  caries.    In  this  condition  the 
bone  is  rendered  unnaturally  soft,  and  a  probe 
passed  in  at  one  of  these  fistulous  openings,  sur- 
rounded by  the  very  peculiar  granulations  alluded 
to  above,  when  firmly  pressed,  penetrates  into  the 
osseons  structure,  breaking  down  the  softened  tissue 
with  a  crackling  sensation  perceptible  both  to  the 
hand  and  the  ear.    The  second  period  or  der/ree 
presents  the  same  characteristic  lesions  in  a  more 
advanced  form ;  the  softening  has  advanced,  even 
to  loss  of  substance;  the  cancelli  have  become  much 
enlarged,  and  then  contain  the  blood,  or  pus,  or 
oily  fluid  mentioned  above;  the  surface  of  the  bone 
hus  become  rugous  by  the  destruction  of  its  super- 
ficial lamella,  and  resembles  pumice  stone.  The 
portions  destroyed  by  ulceration  may  either  be  re- 
moved molecule  by  molecule,  and  may  sometimes 
be  felt  as  grit  in  the  discharges,  or,  as  is  common 
in  cases  of  scrofulous  caries,  the  ulcerative  process 
may  have  so  completely  surrounded  a  larger  por- 
tion of  osseous  tissue  as  to  cut  off  from  it  all  sup- 
ply of  nutritive  material,  and  thus  cause  its  death  ; 
such  instances,  although  in  their  origin  essentially 
caries,   have,  frequently,  as  the  writer  believes, 
been  mistaken  for  cases  of  necrosis  (or,  death  of 
bone  from  a  totally  different  cause),  and  when 
such  portion  of  dead  bone  (sequestrum,  as  it  has 
falsely  been  supposed  to  be)  has  been  removed, 
delusive  hopes  of  recovery  have  been  entertained 
by  the  surgeon  and  given  to  the  patient.  (See 
Necrosis.)    It  is  in  this  stage  of  the  disease,  that 
the  new  osseous  secretions,  which  are  so  constantly 
seen  to  accompany  the  ulcerative  process,  take  place 
as  the  result  of  the  neighbouring  periostitis.  In  some 
instances  the)"-  resemble  spines  and  tubercles  ;  in 
the  case  of  scrofulous  disease  of  the  vertebr£E  they 
often  unite  together  the  remains  of  the  bodies 
of  several  vertebrae  which  have  been  partially  de- 
stroyed, and  thus  maintain  the  erect  position  of 
the  vertebral  column.    They  seem  to  have  their 
chief  seat  iu  the  anterior  and  posterior  ligaments 
of  the  spine.     M.  Gerdj',  under  the  term  liard 
caries,  describes  very  closely  what  I  have  already 
alluded  to  above  as  frequently  occurring  in  scro- 
fulous caries  ;  viz.  the  formation  of  something  like 
a  sequestrum. 

The  tendency  to  new  formation,  and  thus  to 
reparation  and  cicatrisation,  is  very  marked  in 
syphilitic  caries,  spots  may  bo  detected  iu  close 
pro.ximity,  where  tlie  two  actions  are  going  on  pari 
passu  ;  it  is  probably  owing  to  this  double  action 
that  the  syphilitic  caries  is,  of  all  forms  of  the 
disease,  the  most  amenable  to  judicious  treatment] 

"  The  absorption  of  bone,  like  that  of  soft  parts 
Csays  Dr.  Thomson),  may  be  distinguished  into 
interstitial,  progressive,  and  ulcerative.  We  have 
ample  proofs  of  the  interstitial  absorption,  or  that 
wliicli  is  daily,  hourly,  and  unceasingly  taking 
place  from  every  pan  of  the  substance  of  bone,  iu 
the  disposition  and  removal  of  phosphate  of  lime, 
that  has  been  tinged  with  madder.  If  too  much 
earth  bo  removed,  tiio  quantity  of  animal  matter 
will  bo  relatively  increased,  and  a  disposition  given 
to  softness  of  the  bonea — a  state,  which  exists  in 


the  bones  of  children  in  the  disease  called  the 
rickets,  and  in  the  bones  of  older  people,  in  that 
denominated  mollities  ossium,  or  the  rickets  of 
grown  people.'' 

"  I  have  already  had  occasion  to  mention  the 
effects  of  the  progressive  absorption  of  bone,  as 
manifested  in  the  progress  of  aneurisms  and  other 
tumors  of  the  skin  ;  but  the  formation  of  pus  is 
by  no  means  a  necessary,  constant,  or  even  fre- 
quent attendant  on  the  progressive  absorption  in 
bone.  Hydatids  in  the  brains  of  sheep,  tumors 
growing  from  the  pia  or  dura  mater  in  the  human 
body  (see  Dura  Mater),  or  aneurism  seated  over 
the  cranium,  or  within  the  cavity  of  the  chest,  are 
often  the  cause  of  the  whole  substance  of  a  bone 
being  removed,  layer  after  layer,  by  progressive 
absorption,  without  the  formation  of  a  single  par- 
ticle of  pus.  (See  Aneurism.)  This  state  of  the 
bone  has  often  been  confounded,  but  improperh-, 
with  that  state  of  the  bone  which  arises  from  ul- 
cerative absorption,  the  state  which  is  properly 
denominated  caries,  and  in  which  one  or  more 
solutions  of  continuity  may  be  produced  upon  the 
surface,  or  in  the  substance  of  the  bones.  The  ul- 
cerations, occasioned  in  bones  by  the  venereal 
disease,  afford  by  far  the  best  marked  examples 
of  the  effects  and  appearances  of  ulcerative  absorp- 
tion, or  caries  in  bones,"  &c.  (See  Thomson's 
Lectures  on  Infiammalion,  p.  389.) 

The  prominent  feature  both  of  ulceration  and 
caries,  is  loss  of  substance  through  absorption. 
But,  as  Mr.  Mayo  properly  observes,  "  caries  is 
something  more  than  mere  absorption.  AVhen  an 
aneurism  of  the  aorta  presses  against  the  sternum, 
or  the  vertebras,  the  bones  are  gradually  eaten 
through  ;  they  are  partially  absorbed ;  but  thej^ 
are  not  carious.  When,  however,  the  face  is  at- 
tacked with  lupus,  and  the  tilcer,  spreading  in 
depth  and  breadth,  reaches  the  bones,  and  they 
become  excavated  simultaneously  with  the  soft 
parts  in  the  enlarging  ulcer,  the  osseous  tissue  is 
not  only  absorbed,  but  truly  carious.  In  caries, 
alisorption  is  preceded  b}'  a  change  in  the  bone, 
which  (with  very  few  and  doubtful  exceptions) 
has  a  well  marked  inflammator)'  character.  Tiie 
same  condition  exists  during  the  progress  of  the 
absorption.  There  is  further  present  an  imperfect 
restorative  action,  which  is  shown  in  the  more  or 
less  partial  growth  of  unwholesome  granulations 
from  the  ulcerated  surface.  Of  these  changes, 
the  inflamed  condition  of  the  bone  is  the  primarjf 
and  most  important;  the  absorption  is  secondary 
and  accidental.  Absorption  may  be  prevented  by 
subduing  the  inflammation  ;  or  may,  after  hav- 
ing begun,  be  arrested,  and  the  crop  of  unwuole- 
sonio  granulations  converted  into  a  healtliy  resto- 
rative growth,  if  the  case  is  of  such  a  nature  as  to 
allow  of  the  suppression  of  the  inflammatory  or  spe- 
cific action."  (See  Outlines  of  Human  Pai/iolopi/, 
p.  36.) 

Caries  has  been  divided  into  several  kinds,  ac- 
cording to  the  nature  of  its  causes:  1.  Caries 
from  external  causes  ;  2.  From  constitutional  dis- 
ease, in  wliicli  cases,  besides  local  remedies,  it  is 
necessary  to  employ  such  medicines  as  are  calcu- 
lated to  "obviate  the  particular  aflection  of  the  sys- 
tem, whence  the  diseased  state  of  the  bone  has 
originated. 

Mr.  Mayo  enumerates  four  kinds  of  canes: 
1.  Simple.  When,  in  a  person  of  sound  constitu- 
tion, a  state  of  unwholesome  and  protrncted  in- 
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lamumlion  is  set  up  in  a  bone,  through  some  ac- 
cidental local  cause.  2.  Syphi/Hic.  When  a  dis- 
position to  a  specific  periosteal  inflamniution  is 
produced  by  lues.  3.  Stnmioiis.  AVlien  the  scro- 
fulous diathesis  gives  oiiy;in  to  caries.  4.  Malig- 
nant. When  the  bones  are  absorbed  in  the  spread 
of  malignant  ulcers.  (See  Outlines  of  Human  Pa- 
tholoffjj,  p.  36.) 

[To  these  must  be  added  scurvy  as  a  not  un- 
common cause,  and  the  abuse  of  mercury  in  the 
treatment  of  disease  in  scrofulous  constitutions  as 
a  verj"  common  one.] 

But  many  circumstances,  in  relation  to  the 
varieties  of  caries,  yet  lie  in  obscurity.  If,  as  a 
modern  writer  remarks,  the  situation  of  the  bones, 
the  nature  of  their  organisation,  and  the  slowness 
of  their  diseases,  would  let  an  attentive  observer 
trace  the  formation,  development,  and  progress  of 
caries,  no  doubt  there  would  be  noticed  a  diver- 
sity in  its  symptoms,  corresponding  to  its  different 
species  ;  and,  probably,  it  would  be  found,  that  a 
venereal  or  scrofulous  caries  would  vary  in  its  ori- 
gin and  progress,  as  much  from  a  caries  arising 
from  a  purely  local  cause,  as  a  venereal  or  scrofu- 
lous ulcer  differs  from  the  kind  of  ulceration  that 
follows  a  common  abscess.  (Diet,  des  Sciences 
Med.  t.  iv.  p.  84.)  The  tcorm-euten  caries,  as  it 
has  been  termed,  which  penetrates  the  whole  sub- 
stance of  a  bone,  and  gives  it  an  appearance  as 
if  it  had  been  bored  in  hundreds  of  places,  is  a 
very  different  affection  from  some  other  forms  of 
the  disease,  whether  superficial,  or  extending  to 
the  deeper  texture  of  the  bone. 

Around  the  carious  part  there  is  always  a  de- 
posit of  new  osseous  matter,  in  the  form  of  tuber- 
cles, extending  to  a  considerable  distance,  and 
greatly  increasing  the  thickness  of  the  bone.  The 
new  bone,  on  superficial  inspection,  appears  rough 
and  porous,  the  pores  being  for  the  transmission  of 
blood-vessels. 

According  to  Mr.  Mayo,  syphilitic  caries  begins 
•with  inflammation  of  the  periosteum,  and  "  does 
not  lead  to  much  enlargement  of  the  bone.  The 
bones  commonly  attacked  are  those,  which,  lying 
near  the  surface,  are  obnoxious  to  cold :  the  tibia, 
for  instance,  the  ulna,  the  clavicle,  the  cranial 
bones.  The  swelling,  by  which  syphilitic  caries 
first  manifests  itself,  is  called  a  node.  It  is  an 
inflammation,  either  confined  to  the  periosteum,  or 
involving  at  most  the  cortex  of  the  bone.  The 
periosteum  becomes  thickened,  and  is  exquisitely 
painful.  If  the  integuments  are  divided  down  to 
the  bone  at  this  period,  a  thick,  viscid,  glary 
matter,  like  honey,  is  often  found  in  the  cells  of 
the  periosteum,  &c.  The  surfiice  of  the  bono  now 
gradually  enlarges,  or  is  thrown  up  in  particles  of 
porous  bone,  either  furrowed  by  longitudinal 
grooves,  or  spongy  and  sieve-like,  riddled  with 
innumerable  minute  holes."  The  outer  table  of 
the  skull  in  venereal  caries,  generally  has  the  ap- 
pearance of  being  worm  eaten.  Mr.  Mayo  adds, 
that,  while  the  caries  is  making  progress,  the  in- 
teguments inflame  ;  and  matter  forms  below  the 
skin,  which  afterwards  ulcerates.  The  skin  before 
breaking  has  a  livid  colour;  and  afterwards  the 
skin  around  the  ulcer  has  the  same  hue.  The 
edges  of  the  sore  are  commonly  a  little  raised;  its 
outline  uneven,  and  the  granulations  irregular, 
and  covered  by  a  viscid  a.sh-colnured  secretion. 
A  probe  readily  passes  throiigli  the  soft  and  gritty 
texture  of  the  caries.    The  co-existcnco  of  ulcer- 


ated fauces  and  squamous  eniptlon,  or  other  dis- 
ease of  the  skin,  generally  leaves  no  doubt  of  the 
nature  of  the  caries.  Sometimes,  however,  the 
latter  exists  alone.  (See  Mayo's  Outline  of  Human 
Pallioloijy,  p.  40.) 

Mr,  Mayo  is  unacquainted  with  any  essential 
diilbrence  in  the  appearance  of  carious  bones  in 
some  forms  of  scrofula,  and  in  the  parallel  cases  de- 
pendent upon  lues.  "  Less  pain,  less  periosteal  in- 
flammation, and  a  smaller  extent  of  surface  attack- 
ed, the  absence  of  other  symptoms,  and  the  general 
physical  appearance  of  the  patient  (he  adds),  afford 
a  strong  presumption  of  the  scrofulous  origin  of 
the  disease."    (Op.  cit.  p.  41.) 

The  instances  of  malignant  caries,  adduced 
by  Mr.  Mayo,  are  those  from  lupus  and  cancer, 
(p.  48.) 

Mr.  Syme  regards  the  distinction  of  caries  into 
the  dry,  moist,  worm-eaten,  &c.  only  as  the  result 
of  the  confusion  of  caries  with  other  morbid  states 
of  the  osseous  tissue.  The  dry  is  in  reality  necrosis, 
as  already  noticed.  A  carious  bone,  after  macer- 
ation, according  to  Mr.  Syme,  looks  as  if  it  had 
been  burned  ;  being  harder,  whiter,  and  more 
brittle  than  usual,  and  always  attended  with  more 
or  less  excavation,  so  as  to  expose  the  cellular 
structure.  It  resembles  a  piece  of  loaf  sugar,  that 
has  been  partially  dissolved  by  momentary  immer- 
sion in  hot  Mater.  (See  Edin.  Med.  and  Surg. 
Journ.  vol.  xxxi.  p,  Ibl,  and  Syme's  Hinciples 
of  Surgery,  p.  171,  ed.  2,  8vo.  Edinb.  1837.) 

Caries  from  scrofula,  the  most  frequent  case,  is 
more  difficult  of  cure  than  that  from  syphilis  and 
scurvy  ;  for  some  efficacious  remedies  against  the 
latter  diseases  are  known,  but  scrofula  cannot  be 
said  to  be  much  within  the  reach  of  medicine.  The 
prognosis  is  less  favom-able  in  old  than -young  sub- 
jects ;  and  much  depends  on  the  extent  of  the  dis- 
ease, the  patient's  strength,  and  the  state  of  the 
soft  parts. 

When  caries  arises  from  constitutional  disease, 
mternal  remedies  are  of  course  indicated.  Thus 
iodide  of  potassium,  sarsaparilla,  tonics,  and  su- 
dorific medicines  have  a  tendency  to  cure  (per- 
haps even  more  frequently  than  mercury)  caries 
from  syphilis  ;  while  vegetable  diet  and  acids  cure 
both  scurvy  and  the  caries  dependent  on  it. 

According  to  writers,  the  indications  in  the 
treatment  of  caries  are,  either  to  produce  a  change 
in  the  action  of  the  diseased  portion  of  bone 
whereby  it  may  regain  a  healthy  state,  or  to  do' 
stroy  it  altogether. 

In  the  caries  from  constitutional  causes,  the 
first  object  seems  to  be  brought  abimt  by  the 
operation  of  such  remedies  as  remove  the  original 
disease  ;  and,  I  should  much  doubt  whether  in 
these  cases,  any  very  active  local  treatment  ia 
necessary,  or  free  from  objection.  Of  course  this 
remark  is  meant  to  apply  only  to  examples  in 
which  we  possess  some  medicine  or  plan  which  is 
known  to  be  a  tolerable  sure  remedy  for  the  gene- 
ral disease.  This  is  not  the  case  "in  caries  from 
scrofula,  and  here  issues,  blisters,  friction,  with 
other  local  moans  are  unquestionably  advantageous. 
(See.ToiNTS,  and  VEnTKUR«.)  But  Burueons  have 
proceeded  further;  and  not  content  with  issues, 
blisters,  fomcntation.s,  &c.  as  means  for  quicken- 
ing the  action  of  the  diseased  bone,  they  have 
commonly  rccnmmcnded  applying  directly  to  it  the 
strongest  stimulant.?,  as  the  tincture  of  aloes  or 
myrrh,  a  solutiou  of  the  nitrate  of  silver,  the 
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acetic  acid,  or  diluted  muriatic  or  nitric  acid.  The 
actual  and  potential  cauteries,  and  cutting  instru- 
ments, have  also  been  employed. 

On  the  Continent,  and  particularly  in  France, 
the  plan  of  touching  carious  parts  ol'  bones  with 
the  actual  cautery,  alter  bringing  them  fairly  into 
view  by  tlie  previous  use  of  the  knife,  is  still  pur- 
sued. It  is  thought  that  the  burning  iron  acts  by 
changing  the  caries  into  a  necrosis,  irritating  the 
subjacent  sound  parts,  and  exciting  that  action  of 
the  vessels,  by  which  the  dead  or  diseased  part  of 
the  bones  must  be  thrown  oif.  Such  is  the 
doctrine  inculcated  by  Boyer,  ,ind  such  is  the 
practice  sanctioned  by  other  surgeons  of  the  present 
day. 

[The  pathology  of  caries  indicates  clearly  its 
appropriate  treatment.  As  it  is  essentially  a  con- 
stitutional affection,  so  must  it  be  met  by  appro 
priate  general  remedies;  those  forms  of  the 
affection  which  are  produced  by  any  of  the  specific 
causes  already  alluded  to  are  the  most  amenable  to 
treatment :  but  in  every  case,  soothing  local  anti- 
phlogistic applications,  the  early  evacuation  of 
abscesses,  the  administration  of  remedies  calculated 
to  siTstain  the  powers  of  the  patient,  judiciously 
combined  with  alteratives,  the  free  use  of  a 
nourishing  diet,  and  above  all,  sea  air,  are  the 
means  to  be  relied  on  for  the  correction  of  the  cari 
ous  constitution.  In  the  former  editions  of  this 
■work,  much  space  was  allotted  to  the  description 
of  tlie  various  modes  of  removing  carious  bones, 
and  the  different  appropriate  instruments.  The 
gouge  has  been  much  extolled  and  much  used  of 
late  years  ;  indeed  surgeons  would  appear  to  have 
ignored  the  constitutional  origin  of  this  affection 
altogether,  and  to  have  indulged  in  the  idea  that 
they  could  excise  an  ulcerating  surface  with  bene- 
fit to  a  patient  already  reduced  in  health,  and  for 
whose  cure  the  largest  local  supply  of  blood  is  re- 
quired rather  than  a  considerable  local  depletion. 
But  it  is  refreshing  to  learn  that  the  day  for  local 
interference  is  passing  away,  and  the  most  expe- 
rienced surgeons  now  admit  that  local  interference 
with  carious  bone  is  not  satisfactory  in  its  results. 
At  no  time  are  we  justified  in  interfering  locally, 
save  when  a  portion  of  bone  is  felt  loose  and  de- 
tached, or  when  the  improvement  of  the  general 
health  is  sufficiently  manifest  to  warrant  the  hope 
that  the  ulcerative  action  is  arrested.  For  the 
same  reason,  great  care  should  be  observed  in  the 
application  of  blisters,  and  counter-irritants  in  the 
neighbourhood  of  diseased  bones  :  they  should 
always  be  placed  at  a  sufficient  distance  to  prevent 
their  acting  as  immediate  excitants.  When  placed 
in  close  contact,  as  on  the  carpus,  and  tarsus,  where 
little  soft  parts  intervene,  they  almost  invariably 
increase  the  mischief  considerablj'.] 

Speticer  Smith. 

[Disease  of  the  liver,  spleen,  and  kidneys,  con- 
sisting of  "  waxy  degeneration,"  occurs  consecu- 
tively to  .long  continued  caries  and  necrosis  ;  and 
both  in  the  diseased  bone  and  diseased  viscera, 
and  also  in  the  blood,  those  peculiar  particles 
denominated  "corpora  amylacea,"  have  been 
detected.]  En.    (See  IIeterochymensis.) 

(See  .7.  L.  Petit,  Traitd  des  Mai.  des  Os.  Paris,  1741. 
yl.  Monro,  in  Kdin.  Med.  Essays,  v(]l.  5.  VVcidmnnti, 
iJe  Necrosi  Ossiiirn,  Kruncof- 1793.  CuUisen,  Systomn 
CliiruiKiiE  Ilodieriuc,  vol.  i.  p.  493.  Hoi/er,  Traitd 
dos  Maliidies  Cliir.  t.  iii.  p.  453,  et  scq.  I'aris,  1814 
Uict.  des  Sciences  Mt'd.  t.  iv.  p.  78,  &c.  ./.  IVi/san, 
on  the  Structure,  Physiology,  and  Diseases  of  the 


Bones,  &c.  p.  263,  8vo.  Lond.  1820.  L.  Whsmann, 
De  Kite  Ci)enoscendis  ct  Cuiandis  Nudutione,  Carie 
et  NecroM  Ossium,  8vo.  11.  Liston,  lisaay  on  Canes, 
in  lidin.  Med.  and  Surg.  Journ.  No.  78.  B.  Bell,  on 
Diseases  of  the  Bones,  cliap.  2.  l2mo.  Uduib.  1828. 
Ilerhert  Tl/aiyo'i- Outlines  of  Human  PutholoKy,  sect, 
vii.  p.  30.  8V0.  Loud.  1835.  i!<tanteij.  Treatise  on 
Diseases  of  the  Bones,  8vo.  London,  1849.  Diction- 
naire  des  Dictionnaires  de  Mddeoine,  &c.  t.  ii. 
Paris,  1850.  Gcrdy,  Chirurgie  Pratique,  t.  iii.  Parisj 
1855.  Houcl,  Manuel  d'Anatomie  Patholosiaue. 
Paris,  1857.] 

(See 


CARTILAGES,  ULCERATION  OF. 
Joints.) 

CASTRATION.  The  operation  of  removing 
a  testicle.  For  an  account  of  the  cases  rendering 
this  measure  necessary,  see  Testicle,  Diseases  op. 
The  manner  of  operating  is  as  follows  — The  pa- 
tient being  laid  on  a  table  of  convenient  height, 
the  first  incision  should  begin,  as  nearly  as  pos- 
sible, opposite  to  the  abdominal  ring,  and  be  con- 
tinued at  least  to  the  bottom  of  the  scrotum. 

The  manner  of  beginning  this  incision  is  dif- 
ferently described  by  writers  :  some  of  them  ad- 
vising that  the  skin  be  held  up  by  an  assistant ; 
others,  that  the  knife  be  used  perpendicularly  in 
this  as  in  other  parts.  The  latter  mode  is  gene- 
rally preferred  by  English  surgeons.  The  length 
of  the  division  is  a  more  important  consideration. 
A.  small  wound  would  indeed  serve  to  lay  bare  the 
spermatic  cord ;  but  it  will  not  permit  the  oper- 
ator to  do  what  is  necessary  afterwards  with  dex- 
terity or  facility ;  and  as  the  scrotum  must,  either 
at  first  or  at  last,  be  divided  nearly  to  the  bottom, 
it  had  better  be  done  at  first. 

Dupuytren  recommends  it  to  be  carried  also  a 
little  further,  in  the  direction  backwards.  "In 
scirrhous  cases  (says  he),  not  only  is  the  testicle 
affected,  hut  often  a  portion  of  the  spermatic  cord. 
It  is  therefore  for  the  purpose  of  following  up  the 
diseased  parts  that  the  incision  is  extended  up  to 
the  abdominal  ring.  It  is  carried  down  the  whole 
length  of  the  organ,  in  order  that  this  may  be  re- 
moved entire  from  the  scrotum  ;  for,  if  the  opening 
were  only  two  or  three  inches  long,  the  testis  could 
not  be  easily  drawn  out,  and  the  dissection  would 
be  extremely  painful.  The  intention  of  prolong- 
ing the  incision  backwards  is  not  less  obvious ; 
if  this  were  not  attended  to,  the  scrotum  would 
retract,  and  form  a  sac,  in  which  the  pus  would 
accumulate."  (See  Dujmytrcn,  Clin.  C/iir.  t.  i. 
p.  91.) 

The  spermatic  cord  is  next  to  belaid  bare  by 
another  incision.  If  the  external  pudendal  artery  is 
divided,  the  bleeding  from  it  may  be  checked  by 
an  assistant  putting  his  finger  on  it.  The  sper- 
matic cord  having  been  detached  from  its  sur- 
rounding connections,  the  operator,  instead  of  put- 
ting a  ligature  round  it,  which  is  an  excessivelj' 
painful  proceeding,  should  first  transfix  it  with 
a  tenaculum  or  vulsellum,  so  as  to  hinder  its  re- 
traction within  tlie  abdominal  ring  ;  then  divide 
t  just  below  the  teuaculum  with  tiie  scalpel  ;  and 
next  tie  the  arteries  of  the  cord  as  separately  as 
possible  from  the  rest  of  it.  This  plan,  which  lias 
ong  been  adopted  by  tlic  best  surgeons  in  London, 
was  also  preferred  by  Dupuytren.  (See  Clin.  Chir. 
t.  i.  p.  94.)  Then  the  testicle  is  to  bo  dissected  out 
fi-oni  its  connection  with  the  scrotum:  the  loose 
texture  of  tlie  connecting  cellular  substance,  the 
previous  separation  of  the  testicle  from  the  sper- 
matic cord,  and  the  help  of  an  assistant  to  hold  up 
the  lips  of  the  wound,  will  enable  the  surgeon  to  do 
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this  with  great  facility,  particularly  if  he  takes  hold 
of  the  cord,  and  draws  the  testicle  outward  hy  means 
of  it.  As  Dupuytren  directs,  all  the  cellular 
tissue  around  the  testicle  and  cord,  the  tunica 
vaginalis,  and  even  the  cremaster,  should  be  taken 
away.  Before  the  cord  is  cut,  it  should  be  care- 
fully examined,  lest  the  incision  bo  made  so  low, 
as  to  leave  some  of  the  disease  behind.  (See  Z)«<- 
ptiylren,  Clin.  Chir.  t.  i.  p.  92.)  In  dissecting  out 
a  large  testis,  care  must  be  taken  not  to  wound 
the  urethra,  corpora  cavernosa,  nor  the  testis  of  the 
opposite  side. 

[After  the  first  incision  has  been  formed,  instead 
of  dissecting  the  skin  of  the  scrotum  from  the 
diseased  testicle,  the  operator  may,  by  grasping  the 
tumor  cause  the  skin  of  the  scrotum  to  recede  from 
the  testicle,  and  the  latter  to  protrude  forwards 
through  the  external  wound.  Where  no  preter- 
natural adhesion  between  the  scrotum  and  dis- 
eased testicle  exists,  the  method  here  mentioned 
facilitates  the  enucleation  of  the  disease  which  will 
be  completed  by  a  few  movements  of  the  knife.  The 
cord  also  may  be  divided  subsequent  to  the  isola- 
tion of  the  testicle  from  its  bed,  if  the  surgeon 
prefers  it,  adopting  the  precaution  of  using  a 
tenaculum  or  vulsellum  to  prevent  the  retraction  of 
the  cord. 

M.  Aumont  has  proposed  to  make -the  first  inci- 
sion on  the  posterior  aspect  of  the  scrotum,  but  this 
plan  does  not  appear  to  possess  any  decided  advan- 
tage over  the  ordinary  method  above  described. 
M.  Rima  has  recommended  a  different  procedure 
when  the  diseased  testis  is  of  moderate  size.  It 
consists  in  separating  as  far  as  possible  the  dis- 
eased from  the  sound  testicle,  and  transfixing  the 
skin  of  the  scrotum  immediately  behind  the  cord. 
The  knife  is  then  to  be  carried  downwards,  close 
behind  the  testicle  to  be  removed,  and  to  be  made 
to  cut  its  way  out,  forming  a  sort  of  flap  of  the 
testicle  covered  in  front  by  integument.  This 
flap  is  raised  and  the  operation  completed  by  one 
sweep  of  the  knife  through  the  cord  and  its 
covering  of  integument.  It  is  said  that  the  cel- 
lular attachments  prevent  the  cord  from  retracting, 
and  that  ample  integument  will  be  left  for  ap- 
proximation. This  operation  may  be  more  rapidly 
performed  and  admit  of  more  display,  but  I  know 
of  no  other  advantage  attending  it. 

M.  Malgaigne  divides  the  cord  without  caring 
to  secure  the  spermatic  and  deferential  arteries, 
trusting  to  arrest  the  haemorrhage  from  these  vessels 
by  compression  ext  rted  on  the  inguinal  canal  througli 
the  means  of  a  herniary  bandage,  kept  in  position 
for  twenty-four  hours.  This  novelty  is  not  men- 
tioned here  for  imitation.  Deligation  of  the  arteries 
in  the  usual  way  is,  in  my  opinion,  far  preferaljlc.] 

Desault  first  divides  the  cord,  and,  holding  its 
upper  end  bi'tween  the  index  finger  and  tliumb 
of  his  left  hand,  he  then  takes  up  the  arteries 
with  a  pair  of  forceps,  and  they  are  immediately 
tied  by  an  assistant.  {Oiuvres  Chir.  par  Dichat, 
t.  ii.)  The  spermatic  artery  will  be  found  in  the 
anterior  part  of  the  cord  ;  and  as  soon  as  this 
vessel  has  been  tied,  the  surgeon  is  to  secure 
another,  which  accompanies  the  vas  deferens,  the 
latter  part  being  carefully  excluded  from  the 
ligature.  (See  Sir  A.  Cooper's  Lectures,  &c.  vol.  ii. 
p.  ICl.) 

Pott  used  to  fill  the  cavity  of  the  wound  with 
lint ;  but  Desault  and  all  the  modern  surgeons  of 
this  country  bring  the  edges  of  the  wound  together. 
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and  endeavour  to  heal  as  much  of  it  as  possible  by 
the  first  intention. 

The  plan  of  dressing,  adopted  by  Mr.  Law- 
rence, consists  in  retaining  the  edges  of  the  skin 
together  with  two  or  three  sutures,  and  then 
applying  a  narrow  strip  of  simple  dressing.  A 
folded  cloth,  kept  constantly  damp,  is  also  laid 
over  the  wound.  {Med.  Chir.  Trans,  vol.  vi.  p.  197.) 
Sir  A.  Cooper  also  employs  two  sutures :  one, 
opposite  the  end  of  the  cord  ;  the  other  at 
the  mid-point  between  the  first  suture  and  the 
termination  of  the  incision.  {Lectures,  &c.  vol.  ii. 
p.  101.) 

After  castration,  the  edges  of  the  scrotum 
separate  and  become  inverted,  so  that,  if  brought 
together,  only  the  skin  covering  them  is  in  apposi- 
tion. Hence,  as  Dupuytren  has  explained,  one 
reason  for  sutures,  with  which  he  imitated  Eng- 
lish surgeons  in  endeavouring  to  unite  as  much 
of  the  wound  as  he  cotdd.  (See  Cliti.  Chir.  t.  i, 
p.  94.) 

Sometimes,  one  or  more  vessels  begin  to 
bleed  soon  after  the  patient  is  in  bed,  although 
they  effused  no  blood  just  after  the  removal  of 
the  testicle.  Keeping  the  dressings  and  scrotum 
continually  wet  with  the  cold  saturnine  lotion 
very  often  suffices  for  the  prevention  and  suppres- 
sion of  such  hEcmorrhage  :  if  not,  the  wound  must 
be  opened  again,  and  the  vessels  tied. 

J.  L.  Petit  made  some  useful  remarks  on  this 
operation.  The  vessels  of  the  scrotum,  says  he, 
are  not  the  only  ones  which  may  be  the  source 
of  haemorrhage.  Anatomists  know  that  the  sep- 
tum which  divides  this  part  into  two  cavities,  is 
furnished  with  an  artery  that  is  not  considerable, 
but  which  becomes  materially  enlarged  in  the 
case  of  a  sarcocele  or  other  tumor.  It  is  some- 
tmies  so  considerable  that  it  causes  a  bleed intr, 
which  makes  a  surgeon,  who  has  had  no  previous 
opportunity  of  seeing  the  occurrence,  exceedingly 
uneasy.  Such  hajmorrhage,  says  Petit,  may  be 
easily  suppressed  with  a  ligature  ;  and  he  assures 
us,  that  he  has  seen  a  surgeon  dress  the  patient 
three  times,  without  ever  suspecting  that  the  bleed- 
ing, for  which  the  applications  were  a  third  time 
removed,  proceeded  from  this  artery.  (Maladies 
Chir.  t.  ii.  p.  524,  525.) 

The  same  experienced  surgeon  also  acquaints 
us,  that  he  has  more  than  once  extricated  from 
trouble  persons,  who  know  not  hovv  to  stop  the 
bleeding  after  the  operation.  He  has  seen  some 
of  them  take  off  the  dressings  several  times  with- 
out discovering  the  wounded  vessel.  As  they 
imagined  that  the  only  hajuiorrhage  which  could 
follow  castration  must  be  from  the  spermatic 
artery,  they  contented  themselves  with  examining 
the  ligature  of  the  cord,  and  increasing  the  com- 
pression, in  order  to  stop  the  bleeding  ;  but  find- 
ing their  attemps  fiiil,  they  were  compelled  to 
seek  assistance,  On  being  sent  for,  M.  Petit 
found,  that  the  blood  did  not  issue  from  the  cord 
but  from  a  small  artery  under  the  skin,  at  the  in- 
ferior angle  of  the  wouiul.  He  easily  stopped  tlio 
uemnrrhage,  and  explained,  not  only  that  the  cord 
had  no  share  in  the  accident,  but  that  it  is  gene- 
rally suspected  without  foundation. 

In  general,  after  the  removal  of  a  diseased  testis 
there  is  more  risk  of  bleeding  from  tlio  vessels  of 
the  scrotum  than  those  of  the  cord. 


f 

I  have 

never  seen  hajuiorrhage  from  the  spermatic  artery 
give  trouble  alter  the  operation,  but  have  often 
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known  surgeons  obliged  to  take  ofF  tlic  dressings 
on  account  of  bleeding  in  the  scrotum.  I  believe 
the  most  likely  way  of  avoiding  this  disagreeable 
occurrence  is  to  imitate  Mr.  Tyrell,  "  always  to 
allow  the  patient  to  become  warm  in  bed  before 
the  dressing  is  completed;  "  for,  until  this  period, 
it  is  not  known  what  vessels  in  the  scrotum  will 
bleed.  (See  Sir  A.  Cooper'' s  Lectures,  &c.  vol.  ii. 
p.lGl.) 

When  the  diseased  testicle  is  exceedingly  large, 
or  a  part  of  the  scrotum  is  diseased,  the  surgeon 
should  take  care  to  remove  the  redundant  or 
morbid  portion  of  the  skin,  by  including  the  piece, 
■which  he  designs  to  take  away,  within  two  long 
elliptical  incisions,  which  are  to  meet  at  the  upper 
and  lower  parts  of  the  swelling.  In  this  manner, 
as  Mr.  Samuel  Sharp  has  observed,  the  haemor- 
rhage will  be  much  less,  the  operation  greatly 
shortened,  the  sloughing  of  the  distended  skin  pre- 
vented, and  the  recurrence  of  cancerous  disease 
rendered  less  likely.  (See  Treatise  on  ilia  Oper- 
ations, chap.  X.) 

Mr.  Lawrence  concurs  with  M.  de  la  Faye  in 
thinking  it  best  always  to  remove  a  large  piece 
of  the  scrotum  with  the  testicle,  by  which  means 
the  surface  of  the  wound  is  lessened.  (See  Med. 
Chir.  Trans,  vol.  vi.  p.  196.)  Sir  Astley  Cooper 
approves  of  the  practice  when  inflammation  has 
rendered  the  testicle  adherent  to  the  scrotum,  as 
being  preferable  to  a  tedious  and  painful  dissec- 
tion for  the  separation  of  the  parts.  (See  Lectures, 
&c.  vol  ii.  p.  160.) 

If  the  tumor  be  of  a  pyriform  figure,  perfectly 
smooth  and  equal  in  its  suiface,  and  free  from 
pain,  notwithstanding  the  degree  of  hardness  may 
be  great,  and  the  surgeon  may,  in  his  own  opi- 
nion, be  clear  that  the  tumor  is  not  produced  b}' 
fluid,  but  is  a  true  scirrhus,  it  is  an  excellent  rule 
to  make  a  small  opening  tlirough  the  scrotum  into 
the  fore  part  of  the  tunica  vaginalis,  previously  to 
the  commencement  of  the  operation,  as  recom- 
mended by  Mr.  Pott,  so  that  if  the  case  be  one 
of  serum  or  blood,  its  nature  may  be  ascertained, 
and  perliaps  the  testicle  saved.  "  My  reason  for 
giving  this  advice  (says  Pott)  is,  that  I  was  once 
80  deceived  by  every  apparent  circumstance  of  a 
true,  equal,  indolent  scirrhus,  that  I  removed  a 
testicle,  which  proved  upon  examination  to  be  so 
little  diseased,  that,  had  I  pierced  it  with  a  trocar 
previous  to  the  operation,  I  could,  and  certainly 
should,  have  preserved  it."  J.  Cloquet  has  seen 
castration  performed  in  two  'instances  of  simple 
hydrocele,  accompanied  with  great  tension,  but 
presenting  no  transparency  nor  manifest  fluctua- 
tion. (Paihologie  Chir.  p.  45.) 

The  best  way  in  cases  of  doubt,  is  to  make  a 
small  opening  with  a  lancet  or  knife,  or  to  intro- 
duce a  small  trocar  in  the  manner  advised  by 
Pott, 

The  agony  of  tying  the  cord  is  immensely  in- 
creased by  including  tlic  vas  deferens  ;  and,  as  no 
good  results  from  so  dning,  the  practice  should  be 
renounced  in  every  part  of  the  world,  as  it  long 
has  been  in  this  metropolis. 

Cases  are  recorded,  in  which  the  inclusion  of 
the  whole  of  the  spermatic  cord  appears  to  have 
occasioned  severe  iind  perilous  consequences,  and 
these  in  so  great  a  degree,  that  it  was  found 
necessary  to  cut  and  remove  the  ligature.  Some- 
tunes,  says  Petit,  patients  on  whom  castration 
haa  been  performed,  suffer  more  or  less  acute 
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pain  in  the  kidneys.  The  sufTering  often  becomes 
insupportable  and  highly  dangerous,  the  belly 
being  swelled,  tense,  and  painful  ;  the  patient 
bemg  affected  with  syncopes,  and  affections  of 
the  heart,  sometimes  with  vomiting,  and  a  reten- 
tion of  urine  :  lastl}',  a  universal  inflaunnation  of 
the  belly,  and  a  violent  fever,  accompanied  with 
delirium,  are  occasionally  the  fatal  consequences 
of  this  operation.  Petit  was  required  to  visit  a 
patient,  who  had  been  in  this  deplorable  state  for 
twenty-four  hours,  after  having  suffered  castra- 
tion, and  this  distinguished  surgeon  could  impute 
the  sudden  and  violent  symptoms  to  nothing 
except  the  ligature  on  the  spermatic  cord  ;  conse- 
quently, he  advised  the  ligature  to  be  removed. 
The  patient  received  some  slight  relief  from  this 
step  ;  and,  after  having  been  bled  twice  within  a 
short  space  of  time,  he  found  himself  a  great  deal 
better  ;  but  as  the  dressings  became  wet  with 
blood,  apprehension  of  bleeding  began  to  be  en- 
tertained. Petit,  therefore,  had  recourse  to  mo- 
derate compression  of  the  cord.  No  hajmorrhage 
ensued  ;  the  case  afterwards  went  on  well  ;  and 
the  patient  recovered  sooner  than  was  expected, 
(Traite  des  Maladies  Chir.  t.  ii.  p.  527,  528.) 

In  the  operation  of  removing  a  testicle,  one 
caution  seems  particularly  necessary,  viz.  if  the 
cord  should  be  at  all  enlarged,  the  surgeon  ought 
carefullj'  to  examine,  whether  the  augmentation 
of  its  size  may  not  be  owing  to  a  portion  of  in- 
testine, or  omentum,  that  is  contained  within 
it.  {Sahatier,  Medicine  Operaloire,  t.  i.  p.  533, 
edit.  1.)  In  one  case  of  extirpation  of  the  tes- 
ticle, "after  the  operation  was  completed,  and  the 
wound  dressed,  the  patient  being  seized  with  a 
fit  of  coughing,  to  the  astonishment  and  dismay  of 
the  surgeon,  the  dressings  were  forced  off  by  a 
protrusion  of  several  convolutions  of  small  in- 
testines :  from  this,  it  was  proved  that  the  pa- 
tient had  had  a  hernia  ;  but,  the  diseased  en- 
largement of  the  testicle  had  acted  as  a  truss,  and 
prevented  the  rupture  from  coming  down."  (See 
Operative  Surgery,  by  Sir  C.  Bell,  vol.  i.  p.  226  ; 
also  p.  224.) 

Another  circumstance  merits  attention  :  when 
there  are  reasons  which  oblige  us  to  divide  the 
cord  high  up,  and  this  part  has  not  been  tied 
before  such  division  is  made,  it  may  be  drawn  up 
by  the  cremaster  within  the  abdominal  ring,  and 
some  difficulty  may  be  experienced  in  securing 
the  spermatic  arteries.  Sir  C.  Bell  saw  this 
happen  twice,  and  the  patients  lost  their  lives 
from  hajmorrhage.  Hence,  when  it  is  necessary 
to  cut  through  the  cord  near  the  ring,  it  is  best 
always  to  transfix  it  with  a  tenaculum  first,  as  above 
recommended.  However,  were  the  cord  to  happen 
in  any  instance  to  be  drawn  up  within  the  ring, 
a  surgeon  would  be  guilty  of  most  supine  neglect  to 
let  the  patient  die  of  bleeding  ;  for,  as  Sir  C.  Bell 
has  remarked,  we  may  follow  the  cord  with  per- 
fect safety,  even  to  the  origin  of  the  cremaster, 
whicli  puils  it  up,if  attention  be  paid  to  the  course 
of  the  cord,  obliquely  upward  and  outward,  within 
the  inguinal  canal.  Mr.  Clinc  was  present  at  the 
removal  of  a  testicle,  after  which  the  cord 
could  not  be  found  ;  he  therefore  slit  up  the  in- 
guinal canal,  and  brought  it  into  view  ngnin.  In 
order  to  avoid  this  inconvenience,  Sir  Astley 
Cooper  approves  of  the  practice  of  passing  a 
temporary  ligature  tlirough  the  cord,  as  soon  as 
it  has  been  exposed.    (See  Lectures,  &c.  vol.  ii. 


p.  61.)  Either  this  expedient,  or  that  of 
naculuni,  is  luiquestinnably  prudent. 
A  feu-  years  ago,  the  operation  for  a  bubonocele 
was  performed,  and  as  the  testicle  was  found  dis- 
eased, the  surgeon  made  a  complete  division  of  the 
spermatic  cord,  tied  the  spermatic  arteries,  and 
then  left  the  testicle  in  its  natural  situation.  After 
a  time,  the  absorbents  had  diminished  the  part  to  a 
very  small  inconsiderable  tumor.  (H.  Wcinhold, 
in  Journ.  der  Pract.  Heilkunde  von  C.  W,  Ilufeland 
und  K.  Ilimly,  1812,  zehites  stuck,  p.  112.)  This 
case  merits  attention,  because  it  is  the  first  instance, 
I  believe,  in  which  such  practice  was  ever  tried. 
Subsequently,  the  following  work  waspublished :  — 
Nouvelle  Mitliodc  de  trailer  le  Sarcocele,  sans  avoir 
recours  a  I'Ejctirpation  dii  Testicule  ;  par  C.  Tli. 
Maunoir,  8vo.  Ge'neve,  1820.  The  new  plan 
consists  in  dividing  and  tying  the  spermatic  arteries, 
and  leaving  the  rest  of  the  cord  and  the  testis  un- 
disturbed. Instead  of  this  plan,  another  has  been 
proposed,  which  consists  in  merely  removing  an 
inch  or  two  of  the  vas  deferens  from  the  cord. 
I  do  not  find  that  these  methods  have  yet  been 
established. 

When  disease,  not  merely  an  cedematous  swell- 
ing, extends  far  up  the  cord,  Pott  considered  cas- 
tration as  too  late.  In  such  cases  Lisfranc  has 
Been  Dubois  pull  down  the  cord  and  then  divide 
it,  and  Baron  Dupuytren  cut  up  the  inguinal  canal 
to  the  internal  ring  ;  but  all  the  patients  died.  (C. 
Averil,  Operative  Surgery,-^.  103.    Lnnd.  1823.) 

In  one  instance,  I  removed  a  testis  for  medullary 
disease,  and  observed  in  the  part  of  the  cord 
removed  little  white  bodies,  like  millet  seeds  in  size 
and  shape.  This  led  me  to  apprehend  a  relapse, 
but  the  patient  has  continued  well  for  some  years. 
In  University  College  Hospital,  I  removed  another 
testis,  for  the  same  kind  of  disease  ;  but  I  fear  that 
the  patient  will  ultimately  die  of  another  medullary 
tumor  in  the  abdomen. 

See  filiarp's  Operations  of  Surgery,  chap.  x.  Pott, 
On  the  Hydrocele,  &c.  Habaticr,  Ue  la  M^d.  Oper. 
torn.  i.  Berfrrindi,  Traits  des  0\)6r.  de  Chiruriric, 
chap.  xi.  CEuvres  Cliir.  de  Desault,  par  Bicliat, 
torn.  11.  p.  449.  Larrev,  M6m.  de  Chirurgie  Mili- 
taire,  torn.  iii.  p.  423,  &c.  John  Fearsmi,  On  Can- 
cerous Complaints.  J.  L.  Petit,  'VraxUs  des  Malailies 
Chir.  torn.  ii.  p.  519,  &c.  C.Bell's  Oi)erativo 
Surgery,  vol.  i.  Roiix,  Parall&le  de  la  Chirurnie 
AnKloise  avec  la  Chirurgie  Fran^oise,  p.  119,  &c. 
Lawrence,  in  Med.  Chir.  Trans,  vol.  vi.  p.  ISO,  197. 
Sketches  of  the  Medical  Schools  of  Paris,  by  J.  Orcen 
Cronse,  p.  i:)9,  &c.  flir  A.  Cooper's  Lectures  on  the 
Princi[)le8  and  Practice  of  Surgery,  vol.  ii.  p. 
8vo.  Lend.  1825.  Baron  Vupui/lren,  Lemons  Oroles 
de  Cliniquc  Chir.  t.  iv.  p.  109,  &c.  8vo.  Paris,  1834. 
A.  L.  M.  Vclpcau,  Nouveaux  Eldm.  do  M^d.  Opt-rat. 
t.  ni.  p.  537.  8vo.  Paris,  1832.  ./.  F.  Malgaiijne,  Ma- 
nuel de  M^d.  Op<!rat.  p.  624. 

CATAPLASM  A  ACETI.  Made  by  mixing 
ft  sufficient  quantity  of  vinegar  with  cither  oatmeal, 
linseed  meal,  or  bread  crumb.  When  linsfed  is 
employed,  it  is  best  to  add  a  little  oatmeal  or  bread 
crumb,  in  order  to  keep  the  poultice  from  becoming 
hard.  The  vincgir  poultice  i.^  generally  applied 
cold,  and  is  principally  used  in  cases  of  bruises  and 
sprains. 

CATAPLASMA  ALUMINI.S.  Made  by 
stirring  the  whites  of  two  eggs  with  a  bit  of  alum, 
till  they  are  coagulated.  In  cases  of  chronic  and 
purulent  ophthalmia  it  hag  been  applied  to  the  eye, 
between  two  bits  of  rag;  and  it  has  been  praised 
as  a  good  application  to  chilblains  which  are  not 
broken. 
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CATAPLASMA  CARBONIS.  Made  by 
mixing  powdered  charcoal  and  linseed  meal  with 
warm  water,  and  applied  as  an  antiseptic,  to  destroy 
the  foetor  of  unhealthy  and  gangrenous  ulcers.  One 
part  of  powdered  charcoal  should  be  mixed  with 
three  or  four  parts  of  linseed  meal. 

CATAPLASMA  CEREVISI^E.  Made  by 
stirring  some  oatmeal,  or  linseed  meal,  in  strong 
beer  grounds.  It  is  used  in  the  same  cases  as  the 
Cataplasma  Fermenti. 

CATAPLASiMA  CONII.  R  Herlm  eicutji 
exfoLiatm,  3  ij.  Aquce,  113  ij.  To  be  boiled  till 
only  a  pint  remains,  when  as  much  linseed  meal  as 
necessary  is  to  be  added.  Hemlock  poidtice  is  an 
application  for  cancerous,  scrofulous,  and  other 
ill-conditioned  idcers,  frequently  producing  a  great 
diminution  of  the  pain  of  such  diseases,  and  im- 
proving their  appearance.  Justamond  preferred 
the  fresh  herb  bruised.  A  solution  of  the  extract 
is  sometimes  added  to  an  ordinary  linseed  poultice. 
[It  is  in  this  way  that  the  Cataplasma  Conii  is 
ordered  to  be  made  in  the  present  Pharmacopceia. 
1851.] 

CATAPLASMA  DAUCI.  Carrot  poultice. 
Some  bruise  tlie  carrots  in  a  mortar  into  a  pulp  ; 
while  others  first  boil  them.  This  poultice  is  em- 
ployed as  an  application  to  ulcerated  cancers,  scro- 
fulous sores,  and  various  inveterate  ulcers. 

CATAPLASMA  FAEINACEUM.  The 
bread  and  milk  poultice,  made  by  putting  some 
slices  of  bread-crumb  in  milk,  and  letting  them 
gently  simmer  over  the  fire  in  a  saucepan,  till  they 
are  properly  softened.  The  mass  is  then  to  be 
mixed  and  stirred  about  with  a  spoon,  and  spread 
on  linen. 

CATAPLASMA  FERMENTI  CEREVISIiE. 
Yeast  Poultice.  R  Farino)  Tritici,  \1b }.  Fermenti 
cerevisue,  Yeast  diclce,  jfe  ss.  These  are  to  be 
inixed  together  and  exposed  to  a  moderate  heat 
till  effervescence  begins.  In  cases  of  sloughing 
and  many  dl-conditioned  ulcers,  this  is  an  applica- 
tion of  great  repute.  [It  operates  as  a  gentle  stimu- 
lus and  as  a  corrector  of  fetid  effluvia.  The  car- 
bonic acid  which  it  gives  off  is  considered  to  be 
its  active  ingredient.  The  Cataplasma  Ffficula: 
Cerevisiaj,  or  beer  groiindpoultice,  is  sometimes  used 
in  similar  cases.] 

CATAPLASMA  LINI.  Linseed  Poultice. 
Ik  Farincv  Lini,  lb  ss.  Aq.  Fenentis,  tb  jss.  The 
powder  is  to  be  gradually  sprinkled  iiuo  the  hot 
water,  wliilc  they  arc  quickly  blended  together 
with  a  spoon. 

This  is  one  of  the  best  and  most  convenient  of  all 
the  emollient  poultices  forconnnon  cases,  and  it  has 
nearly  superseded  that  of  bread  and  milk,  which 
was  formerly  much  more  frequently  emplo\'ed 

Mr.  Hunter  speaks  in  the  following  terms  of 
the  linseed  poultice,  and  its  uses  .   ' 

» Poultices  are  connnonly  made  too  thin ;  bv 
which  means  the  least  pressure,  or  their  own 
gravity  removes  them  from  tiie  part :  they  should 
he  thick  enough  to  support  a  certain  hi'm  when 
applied. 

"  They  are  generally  made  of  stale  bread  and 
milk.  This  composition,  in  general,  makes  too 
Oriltlo  an  application  ;  it  breaks  easily  into  dilTerent 
porlious  from  the  least  motion,  and  often  leaves 
some  part  of  the  wound  uncovered,  which  is  fms- 
trating  the  first  intention. 

"  The  poultice,  which  makes  the  best  application, 
and  continues  most  nearly  the  same  between  each 
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dressing,  is  that  formed  of  the  meal  of  linseed  ;  it 
is  made  at  once,  and  when  applied  it  keeps  always 
in  one  mass. 

"  The  kind  of  wound  to  which  the  above  appli- 
cation is  best  adapted,  is  one  made  in  a  sound 
part,  which  we  intend  shall  heal  by  granulation 
The  same  application  is  equally  proper  when  parts 
are  deprived  of  life,  and  consequently  will  slough. 
It  is  therefore  the  very  best  dressing  for  a  gunshot 
wound,  and  probably  for  most  lacerated  ivounds  ; 
for  lint,  applied  to  a  part  that  is  to  throw  off  a 
slozic/h,  will  often  be  retained  till  that  slough 
separated,  which  will  be  for  eisht,  ten,  or  "more 
days." 

CATAPLASMA  PLUMBI  DIACETATIS 
^  Liquoris  Plamhi  Diacetatis,  5  j.  Aqtim  des 
iillatce,  ^  xvj.  Micce  panis  q.  s.  —  Misce.  Prac- 
titioners, who  place  much  confidence  in  the  virtues 
of  lead,  externally  applied,  often  use  this  poultice 
either  in  a  warm  or  cold  state. 

[CATAPLASMA  SODiE  CPILORINAT/E. 
Tliis  is  an  excellent  stimulant  and  antiseptic  poul 
tice  for  sloughing  sores.  It  is  ordered  in  the  Ph. 
Lond.  1851,  to  be  made  as  follows  :  Aquce  fer 
reniis  f  ^  Pu^v.  Lini,  3  ivss.  Liquoris  Sodce 
cMorinatce  f.  3  'j-  -A-dd  the  linseed  gradually  to 
the  water,  then  mis  in  the  chlorinated  soda.] 

CATARACT.  {Fmm  KaTo-paffcrw,  to  confound 
or  disturb  ;  because  the  disease  confounds  or 
destrojrs  vision.  Vhavic<au.a-ini6xvi-i-a..  Gutlaopaca. 
Stijrusio.  Der  Grcme  Staar.)  Is  usually  defined 
to  be  a  dnlness  or  impediment  of  sight,  produced  by 
opacity  of  the  crystalline  lens  or  its  capsule. 

A  cataract  is  also  described  as  a  partial  or 
general  opacity  of  the  crystalline  lens,  or  of 
its  capsule,  with  a  corresponding  diminution  of 
sight.  "  The  most  striking  circumstances  ob- 
servable in  cataract  (says  Mr.  Lawrence),  are  an 
opaque  body  placed  behind,  or  even  filling  up  the 
pupil,  and  the  impaired  state  of  vision  which  is 
the  result  of  that  change.  In  both  these  respects 
it  agrees,  in  its  incipient  stage,  witli  glaucoma  and 
some  forms  of  amaurosis ;  but  as  the  treatment  is 
essentially  different  in  these  several  affections,  it  is 
necessarj'  to  discriminate  them  accurately.  In 
incipient  cataract,  we  can  do  little  or  nothing ;  we 
must  wait  until  the  opacity  has  become  complete 
before  we  perform  an  operation  ;  but  active  mea- 
sures must  be  resorted  to  in  the  earliest  stage  of 
amaurosis:  if  we  should  leave  the  case  to  itself 
under  the  supposition  of  its  being  cataract,  loss  of 
sight  would  be  inevitable  and  irremediable."  (See 
Lawrence,  On  Dis.  of  the  Eye,  p.  397.) 

Hippocrates  and  the  imcient  Greeks  described 
cataract  as  a  disease  of  the  crystalline  lens,  un- 
der the  name  of  ^Acty/ctu/^o;  but  no  sooner  had 
Galen  promulgated  the  doctrine  of  the  lens  being 
the  immediate  organ  of  sight,  than  the  correct 
opinion  of  the  ancient  founder  of  medicine  began  to 
decline,  and,  for  many  years  afterwards,  had  no  in- 
fluence in  practice.  In  fact,  the  seat  of  cataract 
was  entirely  forgotten  till  about  165U,  when  first 
Lnsnier,  and,  afterwards  Borel,  Bonctus,  Bicgnj'-, 
Geoffroi,  &c.  revived  the  trutli,  which  had  been  so 
long  extinct ;  and  they  and  a  few  others  believed 
that  tlie  disease  was  situated  in  the  crystalline  lens. 
The  bulk  of  practitioners,  however,  remained 
ignorant  of  this  fact  even  as  late  as  the  beginning  of 
the  eighteenth  century,  when  the  several  publica- 
tions of  Miiitre-,Ian,  Biisseau,  St.  Ives,  and  Ileister, 
ombincd  to  render  the  truth  universally  known. 


In  1708,  M.  Mdry,  who  had  hitherto  joined  in 
the  belief  that  cataract  was  not  a  disease  of  the 
lens,  communicated  to  the  Academy  of  Sciences  a 
memon-,  in  which  he  acknowledges  the  correct- 
ness of  the  statement  made  by  Brisseau  and  Maitre- 
Jan,  that  vision  can  take  place  without  the  assist- 
ance of  the  crystalline  lens  ;  and  he  recommended 
a  clergyman  who  had  a  cataract  to  have  the  lens  ex- 
tracted, which  was  successfully  done  by  M.  Petit. 

A  cataract,  even  in  its  highest  degree,  does  not 
produce  complete  blindness.  For  the  most  part, 
its  formation  takes  place  slowly ;  the  cases  in 
which^  it  originates  quickly  being  but  few,  and 
those  in  which  it  is  suddenly  produced  in  a  com- 
plete form  still  more  unusual.  A  well-marked 
case  is,  however,  related  by  Dr.  Wendelstrom,  in 
the  American  Journal  of  Medical  Science,  Auffust 
1829,  p.  502. 

When  a  cataract  is  slowly  formed  :  1 .  All  ob- 
jects, especially  white  ones,  seem  to  the  patient 
to  be  covered  by  a  haze  or  cloud,  which  is 
generallj'  perceived  before  any  opacity  is  visible 
in  the  pupil.  2.  The  decline  of  vision  bears  an 
exact  proportion  to  the  increasing  opacity  distin- 
guishable behind  the  pupil.  3.  In  most  cases,  the 
opacity  is  first  discerned  behind  the  pupil,  most 
plainly  also  at  the  central  point ;  the  instances  in 
which  it  first  presents  itself  at  the  edge  of  the  pupil 
being  less  frequent.  4.  In  ej^es  with  a  light- 
coloured  iris,  the  greater  progress  a  cataract  makes 
the  more  clearly  can  one  perceive  at  the  edge  of 
the  pupil  a  blackish  ring,  which  partly  arises  from 
the  shadow  of  the  iris  falling  on  the  cataract,  but 
chiefly  from  the  dark-coloured  pupillary  edge  of 
the  iris,  which,  in  a  clear  pupil,  cannot  be  seen, 
but  now  that  a  greyish  surface  lies  behind  it,  is 
rendered  very  manifest.  This  blackish  ring  is  per- 
fectly evident  in  cases  of  soft  cataracts,  and  arises 
from  the  back  of  the  pupillary  edge  of  the  iris 
being  pushed  forward  by  the  size  of  the  lens.  But 
if  the  dilatation  be  increased  to  its  full  extent  bj' 
the  application  of  belladonna,  an  internal  blacker 
circle  will  be  seen  to  surround  the  turbid  part 
behind  the  iris,  and  the  patient  sees  better  for  a 
short  time.  {Gidhrie''s  Operative  Surgeri/  of  the 
Eye,  p.  197.)  5.  As  a  cataract  generally  begins 
at  the  central  point  behind  the  pupil,  such  objects 
as  are  placed  directly  in  front  of  the  eye  are  worst 
seen,  even  in  the  early  stage  of  the  disease  ;  but 
those  which  are  laterally  placed,  especially  when 
the  light  is  not  too  strong,  and  of  course  the  pupil 
a  good  deal  dilated,  can  yet  be  seen  tolerably  well. 

Hence,  when  the  oiiacitj-,  at  the  central  point 
behind  the  pupil,  is  at  all  considerable,  the  patient 
s  completel}'  blind  in  a  strong  light,  while,  oa  the 
contraiy,  in  a  moderately  dark  room,  a  degree  of 
aion  is  j-et  enjoyed.  When  the  opacity  is  not  far 
advanced,  the  eyesight  may  be  improved  by  the 
patient's  turning  his  back  to  the  light.  Bella- 
donna, by  increasing  the  size  of  the  pupil,  is  of 
service,  and  by  means  of  if,  "  the  patient  may  be 
conducted,  with  comparative  comfort,  through  that 
stage  of  the  disease  which  intervenes  between  a 
oderate  defect  of  vision  and  the  period  of  the  oper- 
ation. I  know  (contin\u-s  Mr.  ISIiddlemore)  that 
some  surgeons  object  to  its  continued  use:  they 
say,  that  ils  prolonged  employment  induces  a  torpid 
state  of  the  retina,  the  susceptibility  of  which  be- 
comes permanently  diminished  under  its  influence; 
but  although  it  has  been  used  under  my  observ- 
ation in  these  and  other  cases  very  extensively 


and  for  a  long  period,  T  do  not  remember  to  have 
witnessed  n  single  instance  tending  in  the  slightest 
degree  to  confirm  this  opinion."  (See  Middlemore, 
Oil  Dis.  oftkeEi/e,  vol.  ii.  p.  77.)  7.  Persons  with 
incipient  cataracts  derive  palliative  aid  from  the  use 
of  convex  glasses,  becanse  objects  arc  magnified 
by  them  ;  but  they  only  answer  while  the  opacity 
is  inconsiderable.  8.  To  such  patients  the  flame  of 
a  candle  seems  to  be  enveloped  in  a  whitish  misty 
halo,  which  ahvaj-s  becomes  broader,  the  further  the 
patient  is  from  the  light.  "A  candle  or  street 
lamp  seems  expanded  into  a  large  globe  of  weaker 
light ;  it  looks,  to  use  the  phrase  of  a  countryman  at 
the  Glasgow  Eye  Infirmary,  as  if  every  lamp  was 
as  big  as  a  corn-sieve."  (See  Mackenzie,  On  Dis. 
of  the  Eye,  p.  673.)  When  the  cataract  is  far  ad- 
vanced, the  flame  of  the  candle  cannot  be  seen, 
and  the  patient  can  only  indicate  the  place  near 
which  the  light  is,  or  say  whether  it  is  close,  or  at 
a  distance.  9.  A  cataract  which  forms  slowly, 
produces,  in  the  course  of  its  progress,  no  change  in 
the  mobility  of  the  iris  ;  and  if  this  eft'ect  sometimes 
takes  place  when  the  disease  is  completely  de- 
veloped, the  nature  of  the  case  is  now  so  manifest, 
:  that  no  surgeon  is  in  any  danger  of  mistaking  the 
complaint  for  amaurosis. 

The  characteristic  appearances  of  amaurosis  are 
entirely  different.    ].  The  change  of  colour  occa 
sionally  perceptible  behind    the  pupil,  is  at  a 
considerable  distance  from  this  opening,  as  may 
be  best  seen  when  the  eye  is  viewed  sideways. 
2.   The  opacity  is  somewhat   concave.     3.  Its 
colour  inclines  rather  to  a  greenish  or  reddish 
cast.    4.  The  decline  of  tlie  eyesight  is  not  at 
all  in  a  ratio  to  the  degree  of  opacity,  for  the 
patient  may  be  almost  blind,  thougli  there  may 
be  only  a  slight  greenish  discoloration  of  the 
pupil,  very  inadequate  to  account  for  the  defect  of 
vision.    5.  The  pupil  is  more  or  less  dilated  ;  the 
iris  sluggish  or  motionless,  its  pupillary  edge  not 
e.icactly  circular,  sometimes  angular.    6.  Even  the 
cornea  itself,  is  not  quite  so  clear  and  transparent 
as  in  the  natural  state.    7.  The  temporary  increase 
or  diminution  of  blindness,  so  common  in  patients 
with  incomplete  amaurosis,  never  depends,  as  in 
those  with  cataracts,  upon  the  degree  of  dilatation 
of  the  pupil,  but  upon  causes  which  tend  either  to 
depress  or  excite  the  system,  or  upon  the  degree 
ofli^ht.    In  general,  wliere  vision  begins  to  fail 
from  diminished  sensiljility  of  the  retina,  the 
patient  courts  a  strong  light,  and  when  he  attempts 
to  read  by  candlelight,  he  brings  the  book  as  close 
as  he  can  to  tlie  candle.    His  period  of  most  dis- 
tinct vision  is  noonday,  when  objects  are  most 
brilliantly  illuminated  by  the  sun.  This  is  the  very 
time  wlien  the  cataract  patient  sees  worst.  (See 
Mackenzie,  On  Jjis.  of  l/ic  Eye,  p.  G73.)    8.  The 
halo  which  amaurotic  patients   perceive  around 
the  flame  of  a  candle  is  not  like  a  whitish  cloud, 
but  has  all  the  hueS  of  the  rainbow:  indeed,  the 
flame  itself  presents  these  colours,  and  when  the 
patient  goes  to  some  distance  from  it,  it  generally 
seems  split,  or  the  rays  are  scattered  like  those  of 
a  star.    9.  At  no  period  of  the  complaint  arc  spec- 
tacles of  any  service  in  enabling  the  patient  to  see 
better.    In  many  cases,  objects  situated  to  one 
side  cannot  be  seen  more  plainly  than  those  which 
'  ire  directly  in  front  of  the  eye.    But  in  some  in- 
'stnnces,  where  the  sensibility  of  the  retina  is 
(beginning  to  diminish,  or  even  where  amaurosis  is 
'  idvanccd,  the  patients  see  objects  placed  to  one 
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side  better  than  such  as  are  directly  before  the 
eye.  10.  The  sight  is  not  temporarily  improved 
by  the  application  of  belladonna.  [In  doubtful  cases, 
recourse  may  be  had  to  the  catoptric  test  of  Purk- 
inje,  in  the  following  manner  :  The  pupil  of  the 
diseased  eye  being  dilated,  the  patient  should  be 
seated  in  a  dark  room  in  front  of  and  somewhat 
lower  than  the  observer,  who  holds  a  lighted  taper 
in  one  hand,  shading  the  light  from  his  own  eyes 
with  the  other. 

When  a  healthy  eye  has  a  candle  thus  held 
before  it  at  the  distance  of  a  few  inches,  three 
reflected  images  of  the  flame  are  seen,  one  behind 
the  other,  the  anterior  and  posterior  being  erect, 
the  middle  image  inverted,  and  much  smaller  than 
the  others.  The  anterior  image  is  formed  by  the 
cornea,  and  is  much  the  brightest.  The  middle 
image  is  formed  by  the  posterior  surface  of  the 
crystalline,  the  posterior  image  by  the  anterior 
surface.  The  posterior  surface  of  the  crystalline 
thus  viewed,  acts  as  a  concave  mirror  giving  rise 
to  an  inverted  image,  the  focus  of  which  is  positive, 
and  is  situated  within  the  crystalline.  When  the 
candle  is  moved,  the  erect  images  move  in  the  same 
direction,  the  inverted  in  the  opposite  direction. 

In  the  diagnosis  of  incipient  cataract  and  in- 
cipient amaurosis,  this  test  is  decisive  ;  for  in 
simple  amaurosis  the  three  images  are  quite  dis- 
tinct, while,  in  even  the  early  stage  of  cataract,  the 
inverted  image  is  obscure,  or  even  extinct. 

Our  diagnosis  may  be  still  more  assisted  by  the 
ophthalmoscope  ;  with  its  aid  we  are  enabled  to 
detect  with  certainty  opacities,  great  or  small,  of 
the  lens  and  capsule,  and  thus  to  decide  very  con- 
fideiitly  upon  the  nature  of  the  case.  (See  Jaerjer 
Ueilraga  Pailiol.  des  Auges,  taf.  ii.  and  iii.)] 

For  the  difi:erence  between  cataract  and  glau- 
coma, see  Glaucoma. 

The  nature  of  the  affection  is  sometimes  eluci- 
dated by  its  history.  Cataract  forms  without  any 
uneasiness  m  the  eye  or  head,  or  any  disturbance 
of  the  health.  Glaucoma  and  amaurosis  are  pre- 
ceded and  accompanied  by  various  uneasy  sensa- 
tions, and  functional  disorder.  (See  ZrHi))-e«ce  On 
Dis.  o/ihe  Eye,  p.  399.)  ' 

Unless  the  disease  be  well  marked,  a  positive 
opmion  on  the  existence  of  cataract  should  not  be 
given  without  dilating  the  pupil  with  belladonna 
so  as  to  bring  the  whole  field  of  disease  into  view! 
"It  is  important  also  to  observe  the  degree  of 
celerity  with  which  the  pupil  yields  to  the  in- 
fluence of  belladonna.  If  the  retina  is  sound  in 
half  an  hour  the  pupil  is  generally  widely  dilated  • 
in  an  amaurotic  eye  there  is  often  very  little  dila- 
tation at  the  end  of  twenty-four  hours."  (See 
Mackenzie,  On  Dis.  of  lha  Eye,  p.  077.)  The 
extract  of  belladonna,  dissolved  in  water  to  the 
consistence  of  cream,  may  be  rubbed  on  the  fore- 
head and  eyebrow ;  or,  a  little  more  diluted,  may 
be  dropped  into  the  eye.  A  still  more  elegant 
application  is  the  solution  of  sulphate  of  atropine 
two  grains  to  an  ounce  of  water.  In  speakinV  of 
the  advantages  of  dilating  the  pupil  with  bella- 
donna, a  writer  remarks:— "This  will  enable  us  to 
detect  the  characters  of  the  opaque  lens,  as  regards 
Its  colour,  its  consistence,  and  the  seat  and  extent 
of  .the  opacity,  much  better  than  where  wc  have 
not  this  advantage  ;  and  it  will  also  assist  us  in 
ascertaining  the  true  state  of  the  retina  ;  and  ns 
regards  the  iris,  whether  or  not  it  has  acquired 
any  morbid  adhesions,  and,  il'  any,  their  nature 
EI-;  ' 
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their  seat,  and  extent,  and  also  (wliat  is  of  great 
moment)  how  far  the  pupil  retains  the  capacity  of 
being  dilated  by  artificial  means.  (See  Middle- 
more,  On  Dis.  of  the  Eye,  vol.  ii.  p.  73.) 

Tiie  obstacle  to  vision,  situated  in  the  posterior 
chamber,  between  the  vitreous  humour  and  the 
uvea,  and  making  what  is  termed  a  cataract,  may 
be  either  within  the  limit  of  the  capsule  of  the  lens, 
or  between  the  anterior  laj-er  of  that  capsule  and 
the  uvea.  The  first  case  is  the  genuine,  the 
second,  the  spurious  cataract, 

A  genuine  cataract,  when  a  primary  disease,  and 
luiattended  from  the  first  with  other  morbid  effects 
in  the  eye,  is  mostly  a  single  independent  affection  ; 
on  the  contrary,  as  the  spurious  cataract  is  gene- 
rally the  consequence  of  internal  ophthalm)',  it  is 
generally  combined  with  a  partial  opacity  of  the 
anterior  layer  of  the  capsule,  and,  of  course,  with 
a  genuine  cataract. 

The  first  variety  of  genuine  cataract  noticed  by 
Beer,  is  the  lenticular;  it  usually  begins  in  the  cen- 
tre or  nucleus  of  the  lens,  mostly  presenting  a  dull 
yellowish  grey  colour,  which  is  somewhat  deeper 
at  the  centre  than  at  the  margin  of  the  pupil  ;  a 
character  retained  even  when  the  disease  is  in  its 
most  complete  stage.  If  the  lenticular  cataract  is 
hard  or  firm,  "  the  opacity  has  a  greyish  appear- 
ance, with  more  or  less  of  the  yellowish  brown  or 
amber  tint  towards  the  centre.  In  the  firm  and 
darker  coloured  portion,  it  resembles  wax  slightly 
softened  by  heat ;  the  circumference  is  lighter- 
coloured  and  softer,  being  about  the  consistence 
of  soft  jelly.  The  more  we  see  of  the  amber 
colour,  and  the  deeper  the  tint,  the  harder  is  the 
cataract;  the  greyer  its  appearance,  the  softer  is 
the  consistence."  The  central  portion  is  firmer  than 
the  rest.  In  a  few  instances,  the  lens  has  been  of 
a  dark  brown,  or  mahogany  colour,  and  hard 
throughout.  An  ordinary  firm  cataract  presents 
the  consistence  of  wax.  The  firm  cataract,  with 
the  amber  tint  in  the  middle,  gradually  shaded  off 
into  grey,  is  the  ordinary  form  of  the  complaint  in 
advancing  age.  {Laiurence,  op.  cit.  p.  399.)  It 
always  forms  slowly ;  and  except  when  the  iris  is 
too  dark  coloured,  it  is  more  or  less  attended  with 
a  blackish  ring  at  the  edge  of  the  pupil,  which  ring 
becomes  plainer  as  the  disease  advances.  It  never 
causes  any  alteration  in  the  expansion  or  contrac- 
tion of  the  iris  ;  nor  does  it  even  in  its  highest  de- 
gree deprive  the  patient  of  all  power  of  vision,  who 
in  shady  places,  or  when  the  pupil  is  artificially 
dilated,  is  often  capable  of  distinguishing  pretty 
well  many  objects  which  are  placed  laterally  with 
respect  to  the  ej'e.  A  lenticular  cataract  is  usually 
at  some  distance  from  the  uvea,  so  that  the  extent 
of  the  posterior  chamber  is  manifest,  while  the 
opacity  presents  more  or  less  of  a  convex  appear- 
ance, and  never  that  of  very  white  cloudy  specks. 
Frequently  the  lenticular  cataract  is  unattended 
with  any  change  in  the  capsule. 

The  second  species  of  genuine  cataract  noticed 
hy  Beer  is  the  capsular.  The  disease  seldom 
commences  in  the  centro  of  the  pupil,  and  usually 
arises  at  its  margin  in  the  form  of  distinct  white 
shining  points,  streaks,  or  specks  ;  its  colour, 
therefore,  _  is  always  very  light  and  never  alto- 
gether uniform,  even  when  the  disease  is  com- 
pletely formed.  The  disease  has  some  effect  on 
tJio  motions  of  the  iris,  at  least  their  quickness. 
A  capsular  cataract  seldom  remains  long  tlic  only 
fillection,  but  is  followed  bv  disease  of  the  lens 
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itself ;  a  fact  which  cannot  surprise  us,  when  we 
consider  that  it  is  through  the  medium  of  the  cap- 
sules that  the  particles  of  the  lens  are  incessantly 
undergonig  the  changes  of  removal  and  reproduc- 
tion. 

The  capsular  cataract  is  subdivided  by  Beer 
into  the  a«tow;  iha  posterior ;  and  the  capsular 
cataract,  in  which  both  the  front  and  back  portions 
of  the  capsule  are  opaque. 

The  anterior  capsular  cataract  may  be  known 
by  its  light  grey,  and  in  some  places,  completely 
chalk-white  coloiu-,  intersected  by  shining  mother- 
of-pearl-like  streaks  and  spots.  As  the  capsule  is 
at  the  same  time  thicker  than  natural,  the  posterior 
chamber  is  lessened,  and  the  cataract  is  not  unfre- 
quently  close  to  the  uvea,  especially  when  the  lens 
has  also  completely  lost  its  transparencj^  In  this 
stage,  the,  movements  of  the  iris  are  likewise  . 
rendered  less  quick,  and  the  shadow  at  the  margin 
of  the  pupil  is  entirely  absent.  Hence,  vision  is 
not  only  hurt,  but  quite  impeded,  in  regard  to  any 
correct  sensation  of  light,  whether  the  patient  be 
in  a  light,  or  shady  situation  ;  and  frequently  a 
faint  light  is  completelj'-  invisible  to  him. 

The  posterior  capsidar  cataract  belongs  to  the 
rarer  forms  of  the  disease  of  the-  eye.  Like  the 
anterior  capsular  cataract,  it  is  denoted  by  a 
whitish-grey  unequal,  variegated  colour ;  but  no 
light  coloured,  chalk-white  spots  and  streaks  are 
ever  discernible,  which,  while  the  lens  retains  its 
transparency,  may  be  owing  to  the  distance  of  the 
cataract  from  the  pupil.  However,  the  opacity 
situated  behind  the  pupil  always  seems  concave 
when  the  eye  is  inspected,  not  from  before,  but 
from  every  side  of  it.  While  the  posterior  half  of 
the  capsule  is  not  completely  opaque,  the  lens  is 
not  materially  affected ;  the  eyesight  is  only  more 
or  less  weakened  ;  and  sometimes,  especiall}^  with 
the  aid  of  a  magnifying  glass,  a  tolerable  degree 
of  vision  is  enjoyed,  notwithstanding  the  consider- 
able opacity  behind  the  pupil.  This  species  of 
cataract  has  not  itself  any  influence  over  the  nid- 
tions  of  the  iris,  and  after  the  lens  becomes  opaque 
it  is  not  softened. 

Though  the  p>erfcct  or  anlero-posterior  capsular 
cataract  is  not  the  rarest  species  of  genuine  cataract, 
it  cannot  be  said  to  be  very  common.  In  addition 
to  the  sj'mptoms  of  the  anterior  capsular  cataract, 
the  iris  is  occasionally  nearly  motionless,  the  cata- 
ract tying  close  to  that  membrane  ;  the  posterior 
chamber  for  the  same  reason  is  eflaced  ;  and  an 
inexperienced  surgeon  might  suppose  the  anterior 
portion  of  the  capsule  were  adherent  to  the  uvea, 
unless  he  convinced  himself  of  the  contrary  by 
producing  an  artificial  dilatation  of  the  pupil. 

The  existence  of  perfect  capsular  cataract  can- 
not be  easily  ascertained ;  for  if  the  anterior  por- 
tion of  the  membrane  be  opaque  it  will  prevent 
us  from  knowing  whether  the  posterior  be  so 
or  not.  (See  Lawrence,  On  Diseases  of  tlie  Eye, 
p.  494.) 

When  any  portion  of  the  capsule  is  left  behind 
after  operations  with  the  needle,  and  becomes 
opaque,  the  case  is  termed  a  secondary  mem- 
branous, or  capsular  cataract. 

The  third  species  of  genuine  cataract  is  the 
cataracta  Moir/agniana.  It  is  one  of  the  rarest 
forms  of  the  disease ;  so  rare,  indeed,  that  it  haa 
been  regarded  as  purely  hypothetical.  [The  most 
remarkable  character  (if  the  Morgagnian  cataract 
is  the  difference  of  colour  Avhich  it  presents  ac- 


cording  ns  the  patient  is  in  the  erect  or  in  the 
horizontal  posture.  In  the  former,  the  cataract 
presents  a  dark  brownish  colour,  owing  to  the 
kernel  of  the  lens  gravitating  forwards  towards 
the  pupil  ;  but  the  instant  the  patient  lies  down, 
the^  cataract  assumes  a  white  colour,  the  kernel 
falling  back  towards  the  vitreous  humour.  On 
puncturing  the  capsule  the  fluid  part  of  the  cataract 
escapes,  and  mixes  with  the  aqueous  humour.  Se- 
vere vomiting  is  apt  to  follow,  if  this  turbid  fluid 
is  allowed  to  remain  in  the  anterior  chamber.  Mr. 
W.  R.  Wilde  has  published  a  valuable  paper 
on  this  disease.  [Obserealions  on  Morgagniaji 
Cataract.  Medical  Times  and  Gaxette,  Oct.  2, 
1852.)] 

The  fourth  species  of  genuine  cataract  described 
by  Beer  is  the  capsulo-lenticiilar  cataract.  It  is 
by  no  means  uncommon,  and  attended  with  the 
following  characteristic  symptoms : — The  colour  of 
the  opacity,  close  to  the  uvea,  is  partly  chalk-white, 
partly  like  that  of  mother-of-pearl,  and  in  many 
places  both  these  colours  can  be  evidently  seen 
disposed  one  over  the  other,  that  of  mother-of-pearl, 
however,  being  always  most  superficial.  After  the 
application  of  the  extract  of  belladonna,  the  iris 
contracts,  and  the  pupil  is  long  in  returning  to  its 
former  diameter.  Besides  the  obliteration  of  the 
posterior  chamber,  the  anterior  one  itself  is  mostly 
diminished,  in  consequence  of  the  iris  being  pushed 
towards  the  cornea  by  the  very  large  size  of  the 
cataract. 

The  capsulo-Ientlcular  cataract  is  not  unfre 
quently^  the  consequence  of  a  slow  inflammatory 
process  in  the  iris,  the  lens  and  its  capsule  ;  and 
hence  several  varieties  of  this  case,  and  its  not 
unfrequent  combination  with  a  spurious  cataract  ; 
which  modifications  should  be  correctly  understood 
previously  to  an  operation,  in  order  to  form  a  just 
prognosis  of  its  event,  and  to  know  what  method 
of  operating  ought  to  be  adopted. 

Of  these  varieties,  the  first  is  the  capsido-lenti- 
cvlar  cataract,  conjoined  with  sliyU  depositions  of 
neiv  matter  upon  the  anterior  capside  of  the  lens. 
These  after-formations  upon  the  front  layers  of  the 
capsule,  as  Beer  calls  them,  put  on  very  different 
appearances,  and  accordingly  receive  various  appel- 
lations. For  instance,  the  marbled  capsulo-lenli- 
cular  cataract,  when  the  chalk-white  new-formed 
substances  upon  the  anterior  layer  of  the  capsule 
are  so  arranged  as  to  resemble  the  variegated  ap- 
pearance of  marble.  The  tviiidmv  or  lattice  cupsulo- 
Icnticular  cataract,  when  the  new-deposited  sub- 
stances cross  each  other,  leaving  darker  coloured 
interspaces.  The  stellated  eapsulo-lcnticular  cata- 
rnc<,  when  the  new  matter  runs  in  concentric  streaks 
towards  the  middle  of  the  pupil,  The  central 
capsulo-lenticular  cataract,  when  a  single,  elevated, 
white,  shining  point  is  formed  on  the  anterior 
capsule,  while  the  rest  of  this  membrane  is  toler- 
ably clear,  and  tlie  lens  not  completely  opaque. 
The  doited  capsulo-lenticular  cataract,  when  the 
front  layer  of  the  capsule  presents  several  dislinct 
unconnected  depositions  on  its  surface.  The 
half-cataract,  or  cataracta  cnpsulo-lenticidaris  di- 
midiata,  when  one  half  of  the  front  of  the  capsule 
is  covered  with  a  white  deposit. 

Another  variety  of  the  capsulo-lenticular  cataract 
is  the  silif/uoso.  Though  principally  met  with  in 
young  children,  it  is  not  one  of  the  most  uncommon 
affections  in  adults,  and,  in  the  former,  it  is  often 
falsely  regarded  as  a  congenital  complaint.  When 
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this  cataract  is  extracted  either  from  cJiildren  or 
grown-up   persons,  _  Beer  says  that  the  dried 
shrivelled  capsule  is  always  found  round  the 
equally  dry  nucleus  of  the  lens,  like  a  husk  or 
shell.    In  children,  however,  he  says,  that  the 
nucleus  of  the  lens  is  often  scarcely  perceptible, 
while  in  adults  it  is  always  of  considerable  size  ; 
and  this  may  be  the  reason  why  this  cataract  in 
children  does  not  present  so  bright  a  j'ellow-white 
colour  as  it  does  in  grown»iip  persons.    In  infants, 
in  which  it  is  frequently  seen  in  the  first  weeks  of 
their  existence,  it  is  manifestly  produced  by  a 
slow  and  neglected  inflammation  of  the  lens  and 
its  capsule,  arising  from  too  strong  light.  In 
adults,  the  inflammation  exciting  this  form  of 
cataract  is  always  owing  to  external  violence  ; 
yet  Beer  supposes  that  a  considerable  diminution 
of  cohesion  between  the  capsule  and  the  adjacent 
textures  must  likewise  have  a  principal  share  in 
bringing  on  the  disease,  which,  in  grown-up  per- 
sons, is  constantly  preceded  by  a  concussion  of  the 
eyeball,  from  the  cut  of  a  whip,  the  lash  of  a 
horse's  tail,  &c.    In  children,  says  Beer,  this  form 
of  cataract  may  be  known  by  its  light-grey, 
whitish,  though  seldom  very  white,  coloiu: ;  its 
diminutive  size,  and  considerable  distance  from 
the  uvea  ;  and  by  the  freedom  with  which  the  iris 
moves  when  no  adhesions  exist  at  any  points 
between  this  organ  and  the  cataract,  as  occasion- 
ally happens ;  a  proof  of  the  previous  inflammation 
of  the  capsule,  lens,  and  neighboiu-ing  textures. 
The  eyesight  is  never  quite  impeded,  but  only 
much  diminished.    On  the  contrary,  in  adults, 
this  cataract  invariably  presents  a  dazzling  white 
hue,  and  only  a  few  points  of  it  are  of  a  smutty 
yello\yish-white  colour,  whence  the  case  has  been 
sometimes  termed  the  gypsum-cataract.    It  is  not 
convex,  but  rather  flat ;  it  does  not  approach  the- 
m's ;  and  when  free  from  adhesions  to  the  uvea 
which  are  more  likely  to  happen  in  adults,  it  has 
no  effect  on  the  motion  of  the  iris.    Vision  is  cc- 
nerally  entirely  lost,  with  the  exception  of  the 
power  of  discerning  the  light,  and  even  this  faculty 
IS  sometimes   destroyed,  in  consequence  of  the 
previous  violence  done  to  the  eye,  whereby  not 
merely  the  lens  and  its  capsule  but  also  the  retina 
have  sufiered. 

A  rare  variety  of  the  capsulo-lenticular  cataract, 
mentioned  by  Beer,  is  that  described  by  the 
French  under  the  name  of  caiaracic  harree,  the 
bar  cataract,  and  by  Schmidt  under  the  appellation 
of  the  cataract  tvith  a  girth  or  zone.  The  diagnosis  is 
easy;  for  behind  the  diminished,  more  or  less  an- 
gular pupil,  the  cataract  can  be  plainly  seen,'  to 
which  is  attached,  either  in  a  more  or  less  perpen- 
dicular, or  horizontal  direction,  a  chalk-white 
generally  very  shining  and  thickish  kind  of  bar 
or  girth,  which  is  closely  adherent  at  both  its 
extremities  to  the  pupillary  margin  of  the  uvea 
and  sometimes  reaches,  but  often  only  on  one  side' 
more  or  less  towards  the  ciliary  processes.  The 
iris  is  therefore  completely  motionless,  the  uvea 
not  being  merely  adherent  to  the  substance  forminir 
what  is  termed  the  bar  or  girth,  but,  also  closely 
connected  with  the  whole  front  portion  of  the  cap- 
sule. The  perception  of  light  is  cither  very  indis- 
tinct, or  quite  lost,  and,  not  unfrequently,  the 
globe  of  the  eye  is  somewhat  smaller  than  natural. 
Beer  says  that  he  has  never  met  with  this  variety 
of  cataract,  except  after  violent  internal  iiiiiamma- 
tion  of  the  eye. 
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Of  Spurious  Cataracts. 
The  most  frequent,  according  to  Beer,  is  what 
ho  names  tlie  li/mph-calanwt.  It  is,  without  ex- 
ception, the  effect  of  an  inflammation,  which  is 
chiefly  situated  in  the  iris,  the  lens  and  its  capsule. 
Hence,  it  is  frequently  combined  with  a  genuine 
cataract.  The  nature  of  the  disease  may  be  known 
from  the  patient's  account  that  the  present  blind- 
ness has  been  preceded  by  a  painful  tedious  affec- 
tion of  his  e^-e  and  head  ;  and  from  an  examination 
of  the  eye  itself,  in  which  the  pupil  will  be  found 
more  or  less  diminished  and  angular  ;  the  iris 
either  perfectly  motionless,  or  nearly  so  ;  the  eye- 
sight and  even  sometimes  the  perception  of  light 
more  or  less  impeded,  or  lost,  and  this  not  merely 
in  proportion  to  the  quantity  of  lymph  observable 
immediately  behind  the  pupil,  but  also  in  propor- 
tion to  other  morbid  effects  produced  in  the  organ 
by  inflammation.  Lastly,  the  surgeon  may  notice, 
directly  behind  the  pupil,  a  plastic  lymph,  either 
in  the  form  of  a  delicate  kind  of  network,  or  of  a 
thick  web  of  a  snow-white  colour.  Sometimes,  in 
this  variety  of  spurious  cataract,  though  very  little 
coagulating  lymph  appears  upon  the  anterior  portion 
of  the  capsule  of  the  lens,  and  what  is  effused,  as 
well  as  the  lens  itself,  is  almost  clear  and  transpa- 
rent, yet  the  eyesight  is  considerably  impaired, 
and,  on  more  careful  examination  of  the  pupil, 
something  of  a  dark-brown  colour  is  perceived, 
which  often  projects,  at  several  points  behind  the 
pupillary  edge  of  the  iris,  a  good  way  towards  the 
centre  of  the  pupil.  In  this  substance  one  may 
discern,  with  a  good  magnifying  glass,  new  vessels 
extending  from  those  of  the  uvea,  and  formed  by 
the  previous  inflammation  ;  by  means  of  which 
vessels,  this  mass,  and  the  delicate  layer  of  lymph 
are  connected  with  the  capsule  of  the  lens. 

A  rare  variety  of  spurious  cataract  described  by 
Beer  is  the  hlood-catarael.  Either  from  some  con- 
siderable injury  of  the  eye,  a  large  quantity  of 
blood  is  extravasated  in  the  chambers,  and  slovWy 
absorbed,  a  part  of  it,  however,  remaining  in  the 
posterior  chamber  in  the  form  of  small  clots,  en- 
cysted in  the  lymph  which  was  clYused  during  the 
inflammation  ;  or  else,  in  the  course  of  a  more 
tedious  and  neglected  case  of  hypopium,  blood  is 
effused  in  the  chambers  of  the  eye,  and  still  con- 
tinues in  the  same  form  behind  the  pupil,  after  the 
matter  has  been  absorbed.  In  the  first  example 
this  cataract  looks  like  a  reddish  web,  interwoven 
with  silvery  streaks  or  threads;  the  pupil,  though 
angular,  is  seldom  contracted  ;  the  iris  nearly  or 
quite  motionless';  and  not  only  is  the  light  clearly 
distinguished,  but  a  partial  degree  of  vision  some- 
times retained.  On  the  contrary',  in  the  second 
instance,  the  opacity  behind  the  pupil  is  very 
dense,  white,  studded  with  reddish  or  brownish 
points  or  specks,  having  a  clustered  appearance, 
and  frequently  projecting  tlirough  the  pupil  into 
the  anterior  chamber  ;  while  the  pupil  itself  is 
very  small  and  angular,  the  iris  quite  incapable  of 
motion,  and  generally  either  no  perception  of  light 
remains,  or  only  a  very  confined,  indeterminate 
sensation  of  it. 

Another  classification  of  cataracts,  which  is  of 
great  importance  to  an  operator,  is  founded  upon 
their  consistence  ;  for  this  makes  not  only  a  great 
difference  in  the  prognosis,  but  also  in  the  choice 
or  a  method  of  operating. 

When  the  opaque  lens  is  cither  more  indurated 


than  in  the  natural  state,  or  retains  a  tolerable  de- 
gree of  firmness,  the  case  is  termed  a.  firm  or  liard 
cataract.  When  the  substance  of  the  lens  seems 
to  be  converted  into  a  whitish  or  other  kind  of 
fluid  lodged  in  the  capsule,  the  case  is  denominated 
a  inilky  01- fluid  cataract.  When  the  opaque  lens 
is  of  a  middling  consistence,  neither  hard  nor 
fluid,  but  about  as  consistent  as  a  thick  jelly  or 
curds,  the  case  is  named  a  soft  or  caseous  cataract. 
When  the  anterior,  or  posterior,  layer  of  the  crys- 
talline capsule  becomes  opaque,  after  the  lens 
itself  has  been  removed  from  this  little  membran- 
ous sac,  by  a  previous  operation,  the  affection  is 
named  a  secondary  cataract. 

The  harder  the^  cataract  is,  the  thinner  and 
smaller  it  becomes.  In  this  case  the  disease  re- 
presents either  an  ash-culoured,  a  yellow,  or  a 
brownish  appearance.  Tlie  interspace  betwixt  the 
cataract  and  pupil  is  considerable.  The  patient 
distinctly  discerns  light  from  darkness,  and  when 
the  pupil  is  dilated,  can  even  plainly  perceive 
large  bright  objects.  In  the  dilated  state  of  the 
pupil,  a  black  circle  surrounding  the  lens  is  very 
perceptible.  The  motions  of  the  iris  are  free  and 
prompt  ;  and  the  anterior  surface  of  the  cataract 
appears  flat,  without  any  degree  of  convexity. 

Beer  says  that  it  is  only  the  genuine  lenticular 
cataract  which  can  be  hard,  and  it  is  chiefly  met 
with  in  thin  elderly  persons ;  but  the  opinion 
that  all  cataracts  in  old  persons  are  firm  is  con- 
tradicted by  experience.  In  cataracts  extracted 
from  thin  aged  individuals,  the  lens  is  sometimes 
found  dwindled,  as  hard  as  wood,  nearly  of  a 
chestnut-brown  colour,  and  with  its  two  surfaces 
as  flat  as  if  they  had  been  compressed.  This  case 
has  sometimes  been  denominated  the  dark-grey 
cataract,  and  is  very  diiRcult  to  make  out  previously 
to  an  operation,  being  liable  to  be  mistaken  for  air 
incipient  amaurosis.  Hence,  in  order  to  judge  of 
it  effectually,  the  pupil  should  always  be  dilated. 

The  fluid  or  milky  cataract  has  usually  a  white 
appearance,  and  irregular  spots  and  streaks,  differ- 
ent in  colour  from  the  rest  of  the  cataract,are  often 
observable  on  it.  These  are  apt  to  change  their 
figure  and  situation  Avhen  frequent  and  sudden 
motions  of  the  eyes  occur,  or  when  the  ej'es  are 
rubbed  and  pressed  ;  sometimes  also  these  spots  and 
streaks  vanish,  and  then  re-appear.  The  lower 
portion  of  the  pupil  seems  more  opaque  than  the 
upper,  probablj'  because  the  untransparent  and 
heavy  parts  of  tlie  milky  fluid  sink  downward  to 
the  bottom  of  the  capsule.  The  crystalline  lens, 
as  it  loses  its  firmness,  commonl}'  acquires  an 
augmented  size.  Hence,  the  fluid  cataract  is  thick, 
and  the  opacity  close  behind  the  pupil.  Some- 
times ono  can  perceive  no  space  between  the 
cataract  and  margin  of  the  pupil.  In  sidvanced 
cases,  this  aperture  is  usually  very  much  dilated, 
and  the  iris  moves  slowly  and  inertlj'.  This  hap- 
pens because  the  cataract  touches  tlie  iris  and  im- 
pedes its  action.  The  fluid  cataract  is  sometimes 
of  such  a  thickness  that  it  protrudes  into  the  pupil, 
and  presses  the  iris  so  much  forward  as  to  make 
it  assume  a  convex  appearance.  Patients  who 
have  milky  cataracts  may  distinguish  light  from 
darkness  very  indistinctlj'.  i 
According  to  Beer,  a  fluid  cataract  is  mostly  i 
conjoined  with  a  complete  opacity  of  the  capsule  :  I 
its  diagnosis,  therefore,  is  commonly  difficult,  and  I 
sometimes  its  nature  cannot  bo  known  with  cer-  I 
tainty  until  an  operation  is  undertaken.    When  I 


CATARACT. 


421 


the  capsule  is  opaque  only  in  some  places,  he 
states  that  the  following  circumstances  may  be 
noticed  :  —  The  cataract  lies  close  to  the  uvea,  and 
when  the  patient  inclines  his  head  forwards  the 
cataract  presses  the  iris  towards  the  cornea,  and 
the  anterior  chamber  becomes  evidently  smaller; 
but  Avhen  he  lies  upon  his  back,  the  cataract  recedes 
in  some  degree  from  the  uvea.  The  power  of  dis- 
tinguishing the  light  is  unequivocal.  When  the 
head  is  kept  quiet  for  a  long  time,  a  thick  sediment 
and  a  thinner  part  can  be  plainly  remarked  in  the 
cataract  ;  during  which  state,  that  is,  while  the 
two  substances  are  undisturbed,  the  patient  can 
sometimes  distinguish  large  well-lighted  objects 
as  through  a  dense  mist ;  but  -i^-hen  the  head  or 
eye  is  quickly  moved,  these  two  substances 
become  confused  together  again,  and  the  cataract 
again  presents  an  imiform  white  colour. 

Sometimes  the  opaque  lens  is  of  a  middling 
consistence,  neither  hard  nor  fluid,  but  about  as 
consistent  as  thick  jelly,  curds,  or  new  cheese. 
Cases  of  this  description  are  termed  soft  or  caseous 
cataracts.  The  consistence  here  spoken  of  may  be 
confined  to  the  two  surfaces  of  the  lens,  or  mny 
exist  in  its  very  centre.  The  first  case  is  the  most 
frequent.  The  diagnosis  is  not  difficult  ;  for  it 
always  has  a  light  grey,  greyish-white,  or  sea-green 
colour.  AVhen  it  is  far  advanced,  it  quite  impedes 
the  eyesight,  and  sometimes  considerably  interferes 
with  the  perception  of  light.  As  the  lens  softens 
in  this  manner  it  commonly  grows  thicker  and 
larger,  even  acqiriring  a  much  greater  size  than 
the  fluid.  The  motions  of  the  ins  are  very 
sluggish.  Indeed,  it  is  sometimes  requisite  to  use 
belladonna,  in  order  to  ascertain  that  no  adhesions 
exist  between  the  uvea  and  the  cataract,  for  in 
sucli  cases  the  posterior  chamber  is  very  often 
completely  abolished,  and  tlie  black  ring  at  the 
edge  of  the  pupil  is  not  at  all  owing  to  the  shadow 
of  the  iris,  but  entirely  to  the  dark  border  of  the 
iris  at  the  margin  of  that  opening.  According  to 
Mr.  Travers,  the  caseous  cataract  has  a  heavy 
dense  appearance,  uiiiformlj'  opaque,  a  clouded, 
not  a  fleecy,  whiteness,  and  sometimes  a  greenish 
or  dirty  white  tinge.  {Med.  Chir.  Trans,  vol.  iv. 
p.  28.').)  It  is  observed  that  cataracts  are  never 
hard  in  the  young,  and  that  a  hard  lens  is  never 
met  with  below  the  age  of  puberty.  Cataracts  are 
not  always  hard  in  old  persons:  we  may  have 
soft  cataracts  in  the  old,  and  hard  ones  in  the 
middle  period  of  life.  (See  Laiorence,  op.  cit.  p. 
410.)  I  lately  attended,  with  Mr.  Alexander, 
•ind  Mr.  Bainbridge  of  Tooting,  a  young  woman 
eighteen  years  of  age,  from  whom  Mr.  Alexander 
extracted  a  lens  which  was  as  firm  as  cartilage. 
The  case  was  one  of  congenital  cataract. 

In  estimating  the  consistence  of  cataracts,  per- 
haps their  size  is  a  better  criterion  of  it  than  their 
colour  ;  and  "  the  larger  and  more  protuberant 
the  lens,  pressing  forwards  into  the  pupil  and 
against  the  iris,  the  greater  is  the  certainty  of  its 
being  soft."  (See  Guthrie  s  Operative  Sarr/crt/  of 
the  Eye,  p.  20.').)  In  simple  Cataract,  the  colour 
of  the  opacity  is  grey,  yellowish-grey,  greyish  or 
darkish-brown,  milky,  or  chalkj-- white,  and  some- 
times pearly,  or  silvery.  In  young  persons,  the 
cataract  is  almost  invariably  white  or  grey,  or 
of  a  milky,  or  bluish  white  tint.  When  a  brownish, 
or  yellowish  state  of  the  Ions  is  seen  in  a  young 
person,  it  may  almost  certainly  bo  ascribed  to  in- 
ternal disease  of  the  eye  (p.  407).    The  inves- 


tigations of  Dr.  Mackenzie  have  taught  him  that 
"  whiteness  denotes  either  a  dissolved  lens,  or  a 
capsular  cataract ;  greyness,  a  lenticular  cataract; 
amber,  or  dark  grej',  that  the  cataract  is  hard  ; 
light  grej',  that  it  is  soft.  If  the  whole  extent  of 
the  pupil  is  uniformly  opaque,  the  cataract  is  pro- 
bably lenticular  ;  if  the  opacity  is  streaked  or 
speckled,  it  is  probably  capsular.  If  the  opaque 
streaks  radiate  from  a  centre,  the  posterior  hemi- 
sphere of  the  capsule  is  probably  the  seat  of  the 
disease.  If  the  form  of  the  opacity  is  convex,  the 
anterior  hemisphere  of  the  capsule  is  the  part  af- 
fected ;  if  concave,  the  posterior  hemisphere.  With 
the  light  concentrated  on  the  pupil  by  means  of  a 
double  convex  glass,  all  these  particulars  arc  to  be 
carefully  investigated."  (fin  Dis.  of  tlie  Eye, 
p.  675,  ed.  2.) 

[For  a  clear  and  concise  account  of  the  true 
mature  cataract,  see  Dixon's  Guide  to  Dis.  of  the 
Eye,  p.  197.] 

A  cataract,  which  is  recent,  and  has  originated 
suddenly,  especially  in  young  subjects,  requires 
much  more  circumspection  ere  an  operation  is  de- 
termined npon  than  a  cataract  which  has  already 
existed  a  long  while,  and  the  formation  of  which 
has  been  only  gradual,  particularly  in  an  old  sub- 
ject ;  for  the  first  case  is  more  frequently  owing 
to  a  concealed  slow  kind  of  inflammation  than  is 
generally  supposed.    {Beer,  vol.  cit.  p.  314.) 

Formerly  cataracts  were  denominated  mature, 
and  immature;  terms  which,  previously  to  tlie 
time  of  Mr.  Pott,  who  fully  exposed  their  impro- 
priety, often  led  to  the  erroneous  supposition  that 
every  cataract  must  acquire  an  increase  of  con- 
sistence with  time,  a  hardness  indicated  by  a 
pearly  colour,  and  be  thereby  rendered  more  fi't  to 
be  depressed  or  extracted.  "This  opinion  (as 
Mr.  Guthrie  has  observed)  founded  on  the  liard- 
ness  or  softness  of  the  cataract,  as  dependent  upon 
its  duration,  is  contradicted  by  experience  ;  for 
cataracts  of  fifteen  or  twenty  years'  duration,  and 
of  a  pearly  colour,  have  been  extracted  perfectly 
soft,  whilst  others  of  one  year's  standing,  and  of  a 
milky  colour,  have  been  found  hard.  Neither  is 
the  relative  state  of  blindness,  under  these  parti- 
cular circumstances,  a  more  just  criterion;  patients 
having  been  found  almost  entirely  blind  with  a  soft 
cataract,  whilst,  through  a  hard  one,  they  could 
still  distinguish  objects  and  colours."  (Opcraiivo 
Surgery  of  the  Eye,  p.  190.)  If,  however,  the 
term  mature  be  used,  as  denoting  the  full  develop- 
ment of  the  cataract,  previously  to  which  stage 
an  operation  should  not  be  undertaken,  the  phrase 
is  not  destitute  of  foundation.  (See  Laxorencc 
op.  cit.  p.  408.)  ' 

Another  division  of  cataracts  is  into  simplclocal 
and  complicated .  A  simple  local  cataract  is  so 
denominated  by  Beer  when  the  patient  is  in  every 
other  respect  perfectly  healthy,  mid  no  disease 
prevails  in  any  other  part,  however  distant  from 
the  eye. 

Amongst  the  locally  complicated  cases  is  the  ad- 
hcrc7it  cataract.  The  preterniituial  cohesion  may 
be  of  the  anterior  layer  of  the  capsule  with 
the  uvea,  produced  by  ellimed  lymph  ;  it  mny 
consist  in  a  very  firm  connection  of  the  posterior 
layer  of  the  capsule  with  the  mcmbrana  hyaloidca  • 
or  it  may  be  an  unusually  dose  cohesion  of  the' 
whole  of  the  capsule  with  the  lens  ;  or,  says  Beer 
all  the  three  species  of  adhesion  mav  exist  to"cthcr 
(p.  318). 
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CATARACT 
Tho  adhesion  of  tlie  capsule  of  the  lens  to  the 
uvea  (synechia   posterior)   is  generally  obvious 
enough  ;  lor  the  pupillary  margin  of  the  iris  is  not 
completely  cuxular,  and  is  more  angular  the  stronger 
the  light  is.    The  cataract  lies  close  to  the  uvea 
and  IS  very  white.  Th^otions  of  the  iris  are  more 
or  less  obstructed,  and  when  the  adhesion  is  exten- 
sive are  quite  prevented.    The  perception  of  light 
js  mdistinct,  often  very  faint,  and  sometimes  en- 
tirely lost,  lor  the  preternatural  adhesion  is  always 
the  consequence  of  previous  internal  ophthalray 
which,  besides  occasioning  opacity  of  the  lens  and 
Its  capsule,  readily  produces  other  serious  effects 
upon  the  retina,  the  choroid  coat,  and  vitreous 
humour,  perfectly  adequate  to  account  for  the  loss 
of  sight,  and  the  incapacity  of  distinguishing  the 
rays  of  light.    When  the  anterior  layer  of  the 
capsule  is  adherent  only  at  a  single  point  to  the 
uvea,  the  extent  of  the  adhesion  may  be  readily 
ascertained  by  artificially  dilating  the  pupil,  and  the 
information  thus  obtained  will  have  great  weight 
in  the  selection  of  a  method  of  operating. 

Some  other  local  complications  of  cataract  are 
so  obvious  that  they  cannot  fail  to  be  understood- 
as,  for  instance,  its  combination  with  an  adhesion 
of  the  ins  to  the  cornea  {synechia  anterior),  with 
closure  of  the  pupil,  unattended  by  any  adhesion 
of  the  uvea  to  the  anterior  capsule  of  the  lens  (s?/- 
mcha  posterior);  the  complications  with  atrophy 
hydrophthalmia,  cirsophthalmia  specks  and  scars 
upon  the  cornea,  pterygium,  and  various  forms  of 
ophthalmj% 

According  to  Beer,  tie  combination  of  cataract 
with  glaucoma  is  also  readily  made  out  by  any 
body  who  has  once  seen  the  case  ;  for  the  cataract 
always  presents  a  greenish  and  sometimes  quite  a 
sea-green  colour ;  it  is  of  a  prodigious  size,  so  as  to 
project  through  the  pupil  towards  the  cornea  ;  the 
colour  of  the  iris  is  more  or  less  changed,  in  the 
same  manner  as  after  iritis  ;  the  iris  is  perfectly 
motionless  ;  the  pupil  very  much  expanded  and 
drawn  into  angles,  for  the  most  part  towards  (he 
canthi;  the  lesser  circle  of  the  iris  is  nowhere 
visible,  the  light  cannot  be  perceived,  though  the 
blinded  patient  is  frequently  conscious  of  false 
luminous  appearances  within  the  eye  (photopsia)  ; 
and  lastly,  the  case  is  invariably  accompanied  with 
more  or  less  of  a  varicose  state  of  the  blood-vessels 
of  the  eye.    The  origin  of  this  sort  of  cataract  is 
constantly  attended  with  severe  obstinate  neuralgia 
of  the  brow  and  head. 

There  are  two  other  local  complications  which 
are  much  more  difficult  to  learn  before  an  operation. 
The  first  is  a  cataract  combined  with  a  dissolution 
of  the  vitreous  humour  {si/ncliysis) ,  the  diagnosis  of 
which,  indeed,  when  the  affection  prevails  in  a  con- 
siderable degree,  is  tolerably  easy,  as  the  cataract 
trembles,  and  the  iris  always  swings  backwards 
and  forwards  upon  the  slightest  motion  of  the  eye- 
ball ;  the  globe  itself  is  somewhat  affected  with 
atrophy  ;  the  eye  is  quite  spoiled,  and  feels  flaccid 
and  unresisting  ;  the  sclerotica,  immediately  around 
the  cornea,  is  bluish  as  in  infants,  and  the  per- 
ception of  light  is  uncertain.    On  the  other  hand, 
when  the  synchysis  is  not  far  advanced,  the  only 
symptoms  are  a  suspicious  softness  of  the  eyeball, 
and  a  vibration  of  the  iris  when  the  eye  is  suddenly 
or  violently  moved. 

v.J^i"  <?"'7  <=°'npl''^fition  of  cataract,  sometimes 
vc ly  difiicuU  to  detect  previously  to  an  operation, 
>s  amaurosis.    When,  indeed,  tho  pupil  s  extra- 


ordinarily large,  the  iris  nearly  or  quite  motionless, 
and  the  patient  cannot  distinguish  day  from  night 
and  of  course  not  the  least  glimmei  of  light,  no  , 
great  powers  of  divination  are  required  to  nred  t 
with  certainty  that  no  operation  will  restore  the 

bnfft  '"'"''^  "'^"^'^^'^^  '=«taract 
but  by  the  existing  amaurosis.  On  the  other  hand 
when  the  motions  of  the  iris  are  nearly  as  free  as 
m  the  natural  state,  the  pupil  as  small  as  it  usually 
IS  in  a  given  degree  of  light,  the  patient  capable  of 
judging  accurately  of  the  strength  of  the  light,  and 
yet  the  cataract  conjoined  with  amaurosis,  which 
with  the  exception  of  the  faculty  of  perceiving  the 
light,  completely  impedes  vision,  it  is  then  only  by 
a  careful_  inquiry  into  the  history  of  disease  that 
certain  circumstances  attending  the  origin  of  the 
cataract,  and  indicating  in  some  measure  the  preva- 
lence of  amaurosis,  can  be  traced.  Sometimes,  in 
consequence  of  one  eye  being  affected  with  amau- 
rosis, and  not  with  cataract,  a  reasonable  suspicion 
may  be  entertained  that  the  eye  with  cataract  is  also 
amaurotic  ;  yet,  says  Beer,  in  such  a  case,  nothing 
certain  can  be  known  before  an  operation  is  done. 

Causes,  Pkognosis,  &c 
Old  age  may  be  regarded  as  one  of  the  predis- 
posing causes  of  cataract,  inasmuch  as  the  disease 
is  most  frequent  in  advanced  life.  Of  500  ca- 
taract patients  treated  by  Dr.  Fabini,  2Ga  were  ' 
males  and  232  females.  The  ages  of  these  indi- 
viduals were  as  follows :  — 

From  1  to  10  years  14 
11  to  20  ]6 
21  to  30  la 
31  to  40  18 
41  to  SO  51 
51  to  60  102 
61  to  70  172 
71  and  upAvards.  109 

500 


(See  Maclmnzie,  On  Bis.  of  ilio  Eye,  p.  679,  and 
Gr'dfe  u?id  Walther's  Journ.  vol.  xiv.  p.  445. 
Berlin,  1 830.)  This  table  may  afford  a  tolerably 
correct  view  of  the  comparative  frequency  of 
cataract  at  different  ages. 

It  was  the  doctrine  of  Wcnzel  that  persons, 
much  exposed  to  strong  fires,  and  above  the  age 
of  forty,  were  more  liable  to  catai-acts  than  other 
individuals. 

Beer  assents  to  the  general  correctness  of  the 
opinion  that  old  age  is  conducive  to  cat;iracts, 
since  the  disease  is  most  frequently  observed  in  old 
persons.    Yet,  says  he,  that  age,  nay,  n  very 
great  age,  cannot  be  deemed  a  regular  cause  of 
cataract,  is  clear-  from  the  circiuustance  of  many 
very  old,  and  even  decrepit,  individuals  being  able, 
with  the  aid  of  spectacles,  to  read  the  smallest 
print ;  and  it  would  seem  that  other  causes  besides 
old  age  are  essential  to  the  production  of  cataracts; 
as,  for  instance,  immoderate  exertion  of  tho  eye 
during  youth,  particularly  in  such  employments 
as  expose  the  organ  to  a  strong  reflected  light, 
{Lchre  von  den  Auffciib:  b.  ii.  p.  325.)    And,  ac- 
cording to  the  same  author,  one  of  the  most  im- 
portant, though  least  noticed,  causes  promoting 
the  formation  of  cataract,  is  allowing  a  strong  light 
suddenly  to  enter  the  eyes  of  a  ncn--born  or  very 
young  delicate  infant,  the  consequence  of  which 
is  that  cataracts  form  more  or  less  quickly  with 
'nflamniation  of  the  capsule  and  lens,  or  remain 
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for  life  incomplete,  as  is  the  case  in  the  central 
capsiilo-lenticular  cataract. 

Frequently  (says  a  modern  writer)  the  cataract 
"  proceeds  from  an  hereditary  disposition,  which 
has  existed  for  several  successive  generations ; 
while,  in  other  cases,  it  attacks  several  members 
of  the  same  family,  without  any  disposition  of 
this  kind  being  recognisable  in  their  progenitors. 
Among  others,  Janin  mentions  a  whole  family  of 
six  persons  who  laboured  under  this  disease." 
(Obs.  sur  VQiil,  p.  149.)  Richter  extracted  the 
cataract  from  a  patient  whose  father  and  grand- 
father had  been  affected  with  the  same  malady, 
find  in  whose  son,  at  that  period,  it  had  begun  to 
manifest  itself.  He  adds  that  he  had  seen  three 
children,  all  born  of  the  same  parents,  who  ac- 
quired cataracts  at  the  age  of  three  j-ears.  {On 
ilte  different  Kinds  of  Cataract,  p.  3.)  "  During 
my  apprenticeship  with  the  late  Mr.  Hill,  of 
Barnstaple,  I  was  present  when  he  operated  on 
two  brothers  and  a  sister,  all  of  whom  were 
adults,  and  who  stated  that  three  of  four  others 
of  their  family  were  affected  with  symptoms  not 
unlike  those  which  thej'  had  experienced  at  the 
commencement  of  the  complaint.  I  myself  re- 
cently operated  on  two  gentlemen  advanced  in 
years,  who  informed  me  that  they  had  a  brother  on 
his  return  from  India,  who  was  similarly  affected." 
(See  Adams's  Pract.  Obs.  oh  Eetropimn,  Artificial 
Pupil,  and  Cataract,  p.  101.    London,  1812.) 

The  dust  of  lime  is  supposed  to  be  conducive  to 
the  disease,  cataracts  being  said  to  be  frequent 
amongst  the  workmen  in  lime-pits  and  kilns.  In 
Buch  cases,  I  conceive  that  the  cataract  has  mostly 
been  the  result  of  inflammation. 

AVounds  of  the  e3'e,  where  the  weapon  has 
pierced  the  capsule  and  the  lens,  and  violent  con- 
cussions of  the  fore  part  of  the  globe  of  the  eye, 
though  no  wound  may  exist,  are  in  general  fol- 
lowed by  a  cataract,  as  an  immediate  consequence. 

"  Inflammation  is  in  some  cases  the  proximate 
cause  of  cataract.  Indeed,  anterior  and  posterior 
capsular  cataracts  may  be  compared  to  specks 
of  the  cornea  ;  while,  in  some  instances,  the  lens 
also  from  long  continued  inflammation,  becomes 
opaque,  dissolves  into  a  milk-like  fluid,  or  even 
suppurates.  Ossification  of  the  lens  and  its  capsule 
is  {mother  termination  of  inflammation  of  these 
parts."  Iritis  is  sometimes  followed  by  opacit)' 
of  the  capsule  and  lens.  (See  Mackenzie,  On  Dis. 
of  the  Eye,  p.  077.) 

Dr.  Mackenzie  has  met  with  a  greater  number 
of  stocking-weavers  affected  with  cataract  than  of 
any  other  trade.  The  disease  in  them  was  often 
attended  with  amaurosis.  "  Looking  intensely  at 
an  object  in  motion,  which  their  occupation  re- 
quires, is  probably  the  cause  of  their  eyes  becoming 
diseased."  According  to  the  same  authority,  the 
inhabitants  of  volcanic  countries,  as  Naples  and 
Sicily,  are  very  subject  to  cataract.  Respecting 
his  statement  that  wine  .ind  spirituous  liquors 
promote  its  occurrence,  I  may  observe,  that  the 
disease  does  not  appear  to  be  particularly  frequent 
among  the  drunken  classes  of  society  in  London. 

[It  has  been  the  opinion  of  many  writers  that 
the  opacity  of  the  lens  termed  cataract  is  equivalent 
to  its  death,  and  it  is  pretty  generally  supposed 
that  the  cataract  of  age  is  marasmus  of  the  lens. 
The  true  nature  of  the  changes  taking  place  in 
cataract  have  of  late  been  carefully  investigated 
by  Dr.  Robert  Taylor,  Stellwag,  Robin,  Testelin, 


and  Lohmeyer,  and  their  observations  have  thrown 
considerable  light  upon  the  subject. 

Dr.  Taylor  has  published  his  researches  in  the 
seventh  vol.  of  the  Transactions  of  the  Patho- 
logical Society  of  London.  The  cataracts  exa- 
mined were  from  patients  varying  from  forty  to 
seventy-seven  years  of  age,  the  majority  being  of 
the  variety  called  "  cortical,"  in  which  the  opacity 
commences  in  the  superficies  of  the  lens :  a  few 
being  nuclear — in  which  the  opacity  begins  in  the 
nucleus. 

It  is  stated  by  Dr.  Taylor  that  in  cortical  cata- 
ract, the  superficial  la3'ers  of  the  lens  are  con- 
verted into  a  soft  grey  semi-fluid  pulp  ;  the  tubes 
that  have  escaped  disintegration  separate  from  each 
other,  and  break  into  short  fragments  with  the 
slightest  touch  of  the  needle,  thus  contrasting 
strongly  with  the  tubes  of  the  healthy  lens  which 
are  tough  and  elastic,  and  cohere  firmlj'.  Indica- 
tions of  a  similar  change  were  foimd  in  the  super- 
ficial layers  of  nuclear  cataracts. 

A  still  more  remarkable  change  of  consistence 
takes  place  in  the  nucleus  of  both  varieties.  In 
the,  healthy  lens  it  is  known  to  increase  in  density 
with  advancing  years,  but  does  not  exceed  the  con- 
sistence ofstrong  jelly,  and  however  highly  coloured 
it  may  be,  isjclear,  sparkling,  and  transparent.  * 

In  cataract,  when  fully  developed,  the  nucleus 
becomes  exceedingly  hard  and  dry,  the  divided 
surfaces  being  rough,  dry,  and  crumbling,  and  this 
change  does  not  seem  to  have  reference  to  the  age 
of  the  patient. 

The  soft  grey  pulp  of  which  the  outer  part  of  a 
cataract  is  composed,  presents  a  quantity  of  fine 
molecular  matter,  partly  floating  free,  partly  ag- 
gregated in  masses,  and  partly  adhering  to  the 
exterior  of  the  tubes,  so  as  to  render  them  more  or 
less  opaque.  This  appears  to  be  the  result  of  the 
coagulation  of  the  albuminous  fluid  in  which  all 
the  lens  tissues  are  immersed. 

More  or  less  change  is  also  found  in  the  large 
cells  of  the  superficies  of  the  lens  ;  many  are  ren- 
dered opaque  by  fine  granular  matter  in  their  in- 
terior ;  others  are  bent,  twisted,  and  crumpled. 
They  are  generally  yellow  in  colour,  and  the  tinge 
is  deepest  in  those  which  are  most  altered.  Dr. 
Taylor  also  found  a  number  of  irregular  cells, 
thick,  hard,  and  highly  refractive,  in  every  speci- 
men of  cataract  which  ho  examined.  The  tubes 
of  the  cortex  were  softened  and  studded  with 
minute  granules.  The  tubes  of  the  nucleus  were 
hard  and  brittle,  without  cohesion,  and  loaded 
with  fine  granular  deposit.  Their  outline  irre- 
gular, and  displaying  sometimes  fissures,  at  other 
times  tubercles  and  nodules  ;  many  of  the  tubes 
were  shrivelled  as  if  atrophied. 

In  none  of  these  cataracts  were  oil-globules, 
crystals  of  cholesterine,  nor  other  evidence  of  fatty 
degeneration  discovered,  though  these  are  common 
in  fluid  cataracts.  Dr.  Taylor  remarks  that  the 
healthy  lens  contains  a  considerable  quantity  of 
fatty  matter,  the  cholesterine  of  which  has  a  strong 
tendency  to  separate  by  crystallisation  alter  death. 
Its  appearance  in  old  disorganised  lenses,  may, 
therefore,  be  regarded  rather  as  a  physical  than 
a  pathological  phenomenon. 

M.  Kletzinsky  has  pointed  out  some  interesting 
facts  connected  with  the  combustion  of  the  dried 
crystalline  and  the  dried  cataract.  The  combus- 
tion of  the  crystalline  yielded  l'.")G25  per  cent,  of 
ashes,  that  of  the  cataract  2-!J000  per  cent.  In 
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each  case  theash  was  composed  of  chloride  of  sodium 
with  traces  of  sulphate  and  phosphate  of  soda,  of 
lime,  and  of  oxide  of  iron.    Treated  by  steam  the 
crystal  line  took  up  88-437  per  cent.,  the  cataracts 
only  64-927  per  cent.    Alcohol  displayed  in  each 
chloresterine,  fatty  fluid,  crystals  of  fatty  acid' 
and  traces  of  urea.  (See  Heller's  ArcUv  f.  physiol. 
u  pathol  Chemie,  1853.    For  full  .information  on 
the  histology  of  cataract,  the  reader  is  referred  to 
the  researches  of  C.  Robin  ;  Sichd,  IconographicB 
Ophlhalmologique;  Desmarres,  Trail6  des  Maladies 
des  leux,  t.  Hi.  2°  ed.;  and  Arclnves  d'OpMhalmo- 
logie,  t.v.;  Testelin,  Ann.  d' OcuUstique,  1855  and 
1856,  and  Lolmieyer,  Zeitschrifi  fur  rationelle 
Mcdecm,  nouv.  sir.  t.  v.  1854.  .  Valuable  statisti- 
cal notes  are  given  by  Stellivag  Von  Carion,  Zft 
der  Wie?i.  Aerxle,  1852.) 

Cataracts  are  said  to  have  been  cured  in  venereal 
patients  while  under  a  course  of  mercury.  Pro- 
bably, however,  many  such  cases  might  have  been 
mere  opacities  of  the  cornea,  or,  at  most,  only  tran- 
sient opacities  of  the  capsule,  or  depositions  of 
Ij'iuph  in  the  posterior  chamber,  the  consequence 
ot  existing  or  previous  inflammation.  Wenzel 
placed  no  reliance  whatever  on  the  power  of  any 
remedies  to  dissipate  a  cataract,  and  as  he  had  re- 
marked their  inefficiency  in  numerous  instances,  he 
ielt  authorised  m  declaring  that  internal  remedies 
either  of  the  mercurial  or  any  other  kind,  are  in- 
adequate to  the  cure  of  this  disorder  ;  and  equally 
so  whether  the  opacity  be  in  the  cr3'stalline  lens  or 
in  the  capsule,  whether  incipient  or  advanced. 

Ware,  who  at  one  time  supposed  that  incipient 
cataracts  might  be  cured  by  spirituous  applications, 
and  particularly  the   sulphuric   ather,  latterly 
abandoned  the  opinion.    In  short,  the  operation  is 
now  regarded  as  the  only  means  afi'ording  any 
rational  hope  of  restoring  the  eyesight  of  patients 
afflicted  with  cataracts.    Speaking  of  genuine  ca- 
taracts, Mr.  Lawrence  delivers  his  belief  that  no 
external  nor  internal  medicines  with  which  we 
are  at  present  acquainted  can  alter  the  condition 
of  the  opaque  lens  and  capsule.    General  or  local 
measures  may  occasionally  alleviate  particular 
symptoms,  or  remove  concomitant  affections ;  but 
they  have  absolutely  no  influence  on  the  cataract. 
(On  Dis.  of  ihe  Eye,  p.  411.)    Another  experi- 
enced and  well-informed  writer  on  this  subject 
joins  ill  the  belief  that  most  of  the  alleged  cures 
have  in  all  probability  been  either  instances  of 
mere  fibrinous  efliisions  on  the  surface  of  the  cap- 
sule, or  else  cases  of  ruptured  capsule,  in  which 
the  removal  of  the  opaque  lens  has  been  effected 
by  the  solvent  power  of  the  aqueous  humour; 
"while,  on  other  occasions,  it  is  scarcely  to  be 
doubted  that  no  affection  of  the  lens  or  its  capsule 
existed ;  but,  that  glaucoma,  with  incipient  amau- 
rosis, was  mistaken  for  cataract,  .and  submitted  to 
certain  modes  of  treatment,  which  not  unfrequently 
prove  eflicacious  in  restoring  to  a  certain  degree 
the  sensibility  of  the  retina.    (See  A/ac/cenzie,  On 
^'s.  of  the  Eye,  p.  698,  ed.  2.)    The  late  JMr. 
■  VVare  has  been  the  only  practitioner  who  has  at- 
tempted the  cure  of  cataract  by  local  stimulants. 
M.  Gondret  employs  eloctricitj'-,  galvanism,  and 
ammoniacal    coUyria,    and  cauterisation  of  the 
ioreliead  cither  with  the  actual  cautery,  or  an 
ointment  composed  of  a  highly-concentratcd  solu- 
tion of  ammonia.     M.  MageiKlie   regards  the 
iiiiity  of  this  practice  as  depending  upon  its  stimu- 
lating the  fifth  nerve,  the  influence  of  which  is 


so  essentially  concerned  in  the  nutrition  of  the  eve, 
that,  when  divided,  tlie  cornea  becomes  opaque 
™  'r  transformed  into  a  substance 

esembling  curd  Cataract  being  often  suspected 
0  ause  from  defective  nutrition  of  the  lens,  some 
imperfection  of  the  nerve,  it  is  conceived,  mav  be 
concerned.  Here  the  question  arises,  were  M 
Gondret  s  cases  true  or  spurious  cataracts  »  Dr 
Mackenzie  expresses  his  suspicion,  that  most  of 
them  were  of  the  latter  kind.    (Op.  cit.  p.  699  ) 

Notwithstanding  the  perfection  to  which  the 
operation,  with  all  its  different  modifications, 
really  has  been  brought,  its  performance  will  not 
always  re-establish  vision  ;  and  even  in  favour- 
able  cases,  the  result  is  exposed  to  many  contin- 
gencies. 

A  surgeon  should  be  able  to  distinguish,  first, 
the  cases  of  cataract  in  which  an  operation  may  be 
done  with  the  best  chance  of  success  ;  secondl}', 
the  examples  in  which  the  prognosis  is  more  or 
less  doubtful;  and  lastly,  the  cases  in  which 
there  is  a  great  probability,  or  an  absolute  cer- 
tainty, of  the  operation  failing,  in  which  last  cir- 
cumstance the  practice  is  prohibited. 

According  to  Beer,  the  result  of  an  operation 
will  probably  be  favourable:— 1.  When  the  cata- 
ract is  a  genuine  local  complaint,  perfectly  free 
from  every  species  of  complication.     2.  When 
the  conformation  of  the  eye  and  surrounding  parts 
is  such,  as  to  allow  whatever  method  of  operating 
may  be  most  advantageous  for  the  particular  case 
to  be  done  without  diflicultj-.    3.  When  the  pa- 
tient is  intelligent  enough  to  behave  himself  in  a 
manner  which  will  not  disturb  the  precision  and 
safety  of  the  requisite  proceedings  in  the  operation 
or  the  subsequent  treatment.    4.  When  the  oper- 
ator not  only  possesses  all  requisite  medical  and 
surgical  knowledge  in  general,  but  is  capable  of 
judging  correctly  what  method  of  operating  suits 
the  particular  case  ;  and  when  besides  he  has  de- 
rived from  nature  and  acquirement  such  mental 
and  corporeal  qualities  as  are  essential  to  a  skilful 
operator  on  the  eye;  viz.  an  acute  ej-esight,  a 
steady,  but  light,  skilful  hand,  excellently  qualified 
for  mechanical  artifice  in  general ;  long  pliant 
fingers;  a  delicate  touch;  a  certain  tenderness  in 
the  scientific  treatment  of  this  particular  organ  ; 
complete    fearlessness;     invincible   presence  of 
mind;  and  proper  circumspection.    5.  When  the 
requisite  instruments  are  not  too  complicated  ;  but 
well  adapted  to  the  purpose,  and  in  right  order. 
6.  When  the  domestic  condition  of  the  patient  is 
such  as  not  to  occasion  any  particular  disadvan- 
tages during  or  after  the  operation.     Yet,  says 
Beer,  even  with  this  fortunate  combination  of  cir- 
cumstances, uniform  success  must  not  be  expected  ; 
for  a  patient,  whose  sight  is  quite  prevented  by 
this  disease,  and  who,  previously  to  its  origin,  was 
already  far-sighted,  will  be  still  more  so  after  the 
removal  of  the  diseased  lens,  and,  in  order  to  sec 
distinctly  the  most  common  objects  which  are  near, 
he  will  be  obliged  constantly  to  employ  suitable 
glasses.    An  individual  of  this  description,  though 
the  operation  be  done  with  great  success,  is  apt 
not  to  be  satisfied.  ■   But  such  patients  as  were 
short-sighted  previously  to  the  formation  of  tlieir 
cataracts,  are  more  pleased  with  the  restoration  of 
vision,  as  before  the  operation  their  eyesight  was 
much  less  than  what  it  is  now,  and  in  general  they 
can  lay  aside  the  glasses  wliicli  they  formerlj'- made 
use  of  without  having  occasion  for  any  others. 
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Lastlj',  as  Beer  remarks,  although  patients  who, 
before  the  origin  of  their  cataracts,  were  neither 
far  nor  short-sighted  are  sensible  of  the  important 
benefit  of  an  operation,  inasmuch  as  they  nov/ 
plainly  discern  all  objects  again,  yet  they  are 
usually  obliged  to  employ  spectacles  in  reading, 
writing,  or  doing  any  kind  of  fine  work.  The  re- 
".crse  of  the  above  conditions  may  be  regarded  as 
unfavourable  to  the  success  of  the  operation. 

In  almost  every  case  of  congenital  cataract  in 
a  child,  under  eight  years  of  age,  where  the  ca- 
pacity to  distinguish  the  different  degrees  of  light 
is  possessed,  and  where  the  eye  is,  in  other  respects, 
healthy  and  perfectly  formed,  the  prognosis,  with 
reference  to  the  probable  result  of  an  operation, 
will  be  favourable.  {Richard  Middlemore,  On  Dis. 
of  the  Eye,  vol.  ii.  p.  68.) 

The  result  of  the  operation  may  be  more  or  less 
unfavourable: — 1.  When  the  patient  is  affected 
with  gutta,  or  acne  rosacea,  not  the  effect  of  hard 
drinking,  but  rather  of  scurvy.  2.  When  evident 
traces  of  some  general  disease  of  the  constitution 
are  present.  3.  When  the  patient  has  been  ill, 
and  is  only  yet  convalescent.  4.  When  any  other 
disease,  though  not  constitutional,  is  present.  5. 
When  the  cataract  is  adherent  for  a  considerable 
extent  to  the  uvea,  or  an  incurable,  though  not 
very  severe  chronic  inflammatory  affection  of  the 
eyelids,  or  eyeball,  prevails,  as,  for  instance,  an 
habitual  inflammation  of  the  Meibomian  glands  ; 
ectropium  of  the  lower  eyelid  ;  the  remains  of  a 
pannus  ;  or  a  strong  aversion  to  light. 

Lastly,  every  operation  must  fail  when  the 
cataract  is  manifestly  joined  with  complete  amau- 
rosis, a  dissolution  of  the  vitreous  humour,  dropsy, 
or  atrophy  of  the  eye,  glaucoma,  or  a  general  vari- 
cose affection  of  the  blood-vessels  of  the  eye. 

The  capacity  of  distinguishing  light  from  dark- 
ness, and,  in  a  shady  place,  where  the  pupil  is  not 
to»  much  contracted,  of  perceiving  bright  colours 
and  the  shadows  of  objects,  is  a  very  important 
desideratum  in  every  case  selected  for  operation. 

The  power  of  distinguishing  light  from  darkness 
is  even  more  satisfactory  than  motion  of  the  iris. 
I  have  met  with  several  cases  of  complete  gutta 
Serena  in  both  eyes,  in  which  there  was  the  freest 
contraction  and  dilatation  of  the  pupils.  Had  suoh 
patients  been  also  afflicted  with  cataract  (a  com- 
plication by  no  means  unfrequent),  and  a  surgeon, 
induced  by  the  moveable  state  of  the  iris,  had 
undertaken  an  operation,  it  must  of  course  have 
proved  unavailing,  since  the  rays  of  light  could 
only  have  been  transmitted  to  an  insensible  retina. 
Hence,  motion  of  the  iris  is  not  an  infallible  cri- 
terion, as  authors  have  stated  (IKa^/ic?;),  that  the 
retina  is  endued  with  sensibility.  Mr.  Lucas  at- 
tended, in  conjunction  with  Hey  and  Jones,  five 
children  of  a  clergyman  at  Leaven,  near  Beverley, 
who  were  all  born  blind.  He  writes,  "  None  of 
them  can  distinguish  light  from  darkness  ;  and 
although  the  pupil  is,  in  common,  neither  too 
much  dilated  nor  contracted,  and  has  motions, 
yet  these  do  not  seem  to  depend  upon  the  usual 
causes,  but  are  irregular."  {Med.  Obs.  and  Imj. 
vol.  vi.) 

Tlie  reciprocal  sympathy  between  the  two  or- 
gans of  sight  is  so  active,  that  no  one  solicitous 
to  acquire  either  physiological  or  pathological 
knowledge  respecting  them,  ought  for  a  moment 
to  forget  it.  Ilence,  in  the  examination  of  cata- 
racts, it  is  of  the  highest  importnnce  to  keep  one 


eye  entirely  secluded  from  the  light,  wliile  the 
surgeon  is  investigating  the  state  of  the  iris  in  the 
other  ;  for  the  impression  of  the  rays  of  light  upon 
one  eye,  sensible  to  this  stimulus,  is  known  to  be 
often  sufficient  to  produce  corresponding  motions 
of  the  iris  in  the  opposite  one,  although  in  the  state 
of  perfect  fimaurosis.  It  is  now  well  established 
that  the  action  of  the  iris  is  not  exclusively  sym- 
pathetic with  the  impression  of  light  upon  the 
retina  of  the  eye  to  which  it  belongs.  The  action 
of  the  iris  may  depend,  indeed,  first,  upon  the 
direct  agency  of  light  upon  its  irritable  and  con- 
tractile texture  ;  secondlj',  upon  the  stimulus  of 
light  upon  the  retina;  or,  thirdl}"-,  upon  a  sympathy 
with  the  iris  of  the  opposite  eye.  In  investigating 
the  state  of  the  retina  in  several  forms  of  disease, 
these  three  influences  over  the  action  of  the  iris 
should  be  remembered.  {See  Middle7nore,  Ott  Dis. 
of  ike  Eye,  vol.  ii.  p.  70.)  In  other  examples  of 
cataract,  the  pupil  may  be  quite  motionless,  and 
yet  sight  shall  be  restored  after  the  performance  of 
an  operation.  {Wenzel.) 

But  although  the  power  of  distinguishing  light 
from  darkness  is  more  satisfactory  than  motion  of 
the  iris,  it  is  not  an  unequivocal  test  of  the  retina 
being  perfectly  free  from  disease.  While  amau- 
rosis is  incomplete,  the  patient  can  yet  distinguish 
light  and  the  shadows  of  objects.  Dilatation  of 
the  pupil  is  also  a  deceitful  criterion  of  the  com- 
plication of  this  disease  with  the  cataract.  When 
the  cataract  is  large,  or  adherent  to  the  iris,  the 
pupil  is  flrequently  much  dilated,  though  the  optic 
nerve  may  be  natural  and  sound  ;  the  pupil  often 
continues  quite  imdilated  in  a  perfect  gutta  serena. 
{Richtor.) 

From  all  this  it  must  be  manifest,  1st,  That  the 
irregularity  and  inconsistency  of  the  symptoms  of 
amaurosis,  together  with  the  possibility  of  particular 
states  of  the  cataract  rendering  the  patient  utterly 
unconscious  of  the  stimulus  of  light,  make  it  neces- 
sary for  the  surgeon  to  be  particularly  attentive  to 
the  appearance  and  to  the  history  of  the  origin  and 
progress  of  the  disease,  in  order  to  understand  the 
real  condition  of  certain  cases.  2ndly,  That,  when 
the  patient  can  distinguish  light  from  darkness, 
though  the  iris  may  be  motionless,  there  is  good 
ground  for  trying  an  operation.  Possibly,  in  this 
circumstance,  an  incipient  amaurosis  may  exist  • 
but  the  chance  of  the  defect  of  the  iris  arisino-  from' 
other  causes,  the  cerhiinty  ihni  the  opaque  body 
must  be  removed  from  the  axis  of  sight  (even  if 
the  disease  of  the  retina  be  cured)  ere  sight  can 
be  restored,  and  the  improbahility  that  an  operation 
to  cure  the  cataract  will  render  the  other  complaint 
at  all  less  remediable,  fully  justify  the  attempt 
Frequently  the  patient  has  a  fully  formed  cataract 
in  one  eye  which  presents  the  signs  of  amaurosis 
while  an  incipient  cataract,  or  one  as  much  ad' 
vanced  exists  in  the  other,  which  at  present  is 
free  from  these  symptoms  :  in  this  case  (says  Mr 
Travers),  the  cataract  of  the  latter  should  be  re- 
moved without  delay.    {Synopsis,  .(j-c.  p.  31 4.) 

The  concurrent  testimony  of  almost  all  writers 
upon  the  subject  tends  to  prove  that  the  restoration 
of  sight  has  sometimes  been  effected  in  the  most 
hopeless  cases  ;  and  I  am  therefore  of  opinion 
with  Mr.  Lucas  that  in  all  doubtful  cases  an 
operation  should  bo  tried  as  a  remedy  by  no 
means  violent  or  hazardous.  {l\fcd.  Obs.  ami 
Inquiries,  vol.vi,  p.  '2t>7.} 

I  shall  conclude  this  part  of  the  subject  with 
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annexing  the  _  sentiment  of  Mr.  Travers,  viz.  that 
It  would  be  incorrect  to  say,  that  the  operation 
IS  unadvisable  in  all  cases  of  cataract  in  which 
the  patient  has  no  sense  of  light  ;  for  it  is  possible 
that  tlie  density  of  the  lens  may  be  such  as  abso- 
lutely to  exclude  the  light,  and  that  the  motions 
of  the  ins  may  be  therefore  suspended  :  or  from 
some  degree  of  the  pressure  of  the  lens,  or  adhe- 
sion of  the  u  vea  to  the  capsule,  that  the  pupil  may 
be  undiluted,  and  the  circumference  of  the  lens 
permanently  covered.    But,  undoubtedly,  says 
Mr.  Travers,  a  case  of  this  description  is  unpio- 
mising.    "A  strong  sense  of  light  by  which  at 
least  to  know  the  direction  in  which  it  enters  the 
apartment,  to  be  sensible  of  its  falling  on  the  eve 
and  of  a  shade,  as  the  hand  for  example,  inter- 
cepting it,  with  a  corresponding  freedom  of  motion 
of  the  pupil,  13  the  most  favourable  state  for  the 
operation."  {S?/,iopsis  of  ike  Diseases  of  the  Eve 
p.  315.)  ^  ' 

As  it  not  mifrequently  happens  that  cataracts 
produced  by  external  violence  spontaneously  dis- 
appear, (Po«,  Hey,  Ware,  &c.,)  the  operation 
should  never  be  too  hastily  recommended  for  them. 

Respecting  the  question  whether  an  operation 
ought  to  be  done  when  only  one  eye  is  aifected 
with  cataract  and  the  other  is  sound,  some  dif- 
ference of  opinion  prevails. 

When  there  are  cataracts  in  both  eyes,  some 
authors  are  of  opinion  that]  there  is  no  reason  why 
one  should  not  be  operated  upon  immediately  after 
the  other.  As,  however,  the  inflammation  is  likely 
to  be  more  severe,  cceteris  parihiis,  when  both  eyes 
are  operated  upon  at  the  same  time,  Scarpa,  who 
gives  the  preference  to  the  needle,  disapproves  of 
this  mode  of  proceeding,  and  assures  us  that  in 
patients  with  cataracts  in  both  eyes,  his  experience 
had  taught  him  that  it  is  better  to  wait  till  one  eye 
is  well  before  any  attempt  is  made  upon  the  other. 
(Saffgio  di  Osservazioni,  tC-c.  p.  255.) 

On  this  point  the  following  is  Beer's  sentiment:  

When  cataracts  are  completely  formed  in  both 
eyes,  the  patient  willing,  and  everything  promises 
a  favourable  result,  both  eyes  may  be  operated 
upon  at  the  same  time.  On  the  contrary,  when 
any  circumstances  are  present  which  render  the 
event  of  the  operation  very  doubtful,  it  is  most  ad- 
visable to  make  the  attempt  only  on  one  eye,  even 
though  the  patientabsolutely  wish  more  to  be  done; 
so  that  if  the  first  operation  should  fail,  but  the' 
complication  of  this  cataract  afterwards  change  con- 
siderably to  the  advantage  of  the  patient,  one  eye 
would  still  be  left  for  a  second  more  favourable 
attempt.    (Lehre  von  deti  Augenkr.  b.  ii.  p.  350.) 

If  division  of  the  cataract  is  the  operation  to  be 
performed,  Dr.  Mackenzie  approves  of  operating 
on  both  eyes  at  the  same  time;  if  extraction,  then 
lie  deems  it  best  to  await  the  result  of  the  operation 
on  one  eye  before  touching  the  other.  "  Double 
extraction  (says  ho)  decidedly  exposes  the  eyes  to 
greater  risk  of  inflammation."  (On  Bis.  of  the 
J^ye,  p.  700,  ed.  2.) 

The  propriety  of  operating  on  the  cataracts  of 
children  is  now  firmly  fixed  on  the  basis  of  ex- 
perience. The  needle  may  be  successfully  em- 
ployed on  children  of  the  most  tender  ago.  The 
Jiite  Mr.  Saunders,  surgeon  to  the  London  Infir- 
inary  for  Diseases  of  the  Eye,  bad  the  principal 
snare  in  promoting  the  adoption  of  this  important 
mprovoment.  Ilia  practice  confirmed  what  reason 
ii.ia  long  ago  made  probable  ;  and  tiie  judgment. 


tenderness  and  skill  with  which  he  operated  on  the^ 
eyes  of  infants  as  well  as  those  of  adults  were  fol- 
lowed by  a  degree  of  success  which  had  ne  'er  b  en 
previously  witnessed,  and  which  infused  m.  te  a 
new  spirit  into  this  most  interesting  Ech  sur- 
gery. Subjects  from  eighteen  months  to  f  ur  vea  s 
old  received  most  benefit  from  Mr.  Saunders's^ope 
rations;  and  if  any  intermediate  times  be  selecTed 
Dr.  Farre  is  inclined  to  recommend  the  age  of 
two  years.  «  The  parts  have  then  attained  a  dLee 
of  resistance  which  enables  the  surgeon  to  operate 
vvi  h  g,eater  precision  than  at  an  earlier  pS; 
yet  the  capsule  has  not  become  so  tough  and  flex- 
ible as  It  does  at  a  later  period,  after  the  lens  has 
been  more  completely  absorbed. 

"But  this  is  not  the  greatest,  although  a  con- 
siderable advantage,  of  an  early  operation  ;  for,  in 
cases  in  which  the  patient  has  no  perception  of  ex- 
ternal objects,  the  muscles  acquire  such  an  invete- 
rate habit  of  rolling  the  eye,  that  for  a  very  lonrr 
time  after  the  pupil  has  been  cleared  by  an  opera- 
tion no  voluntary  efibrt  can  control  this  irremilar 
motion  nor  direct  the  eye  to  objects  with  sufficient 
precision  for  the  purpose  of  distinct  and  useful 
vision.    The  retina  too,  by  a  law  common  to  all 
the  structures  of  an  animal  body,  for  want  of  being 
exei-cised,  fades  in  power.  Its  sensibility,  in  many 
ot  the  cases  cured  at  the  ages  of  four  years  and 
under,  could  not  be  surpassed  in  children  who  had 
enjoyed  vision  from  birth;  but  at  eight  years,  or 
even  earber,  the  sense  was  evidently  less  active- 
at  twelve,  it  was  still  more  dull ;  and  from  the  age 
ot  fifteen  and  upwards  it  was  generally  very  im- 
perfect, and  sometimes  the  mere  perception  of  liaht 
reraamed.    But  these  observations  do  not  apply"  to 
those  congenital  cataracts  in  which  only  the  centre 
of  the  lens  and  capsule  is  opaque,  the  circumference 
being  transparent ;  for  in  those  the  retina  is  ex- 
ercised by  a  perception,  although  an  imperfect  one, 
of  external  objects,  the  motions  of  the  mus*les 
which  direct  the  globe  are  associated,  and  an  ab- 
sorption of  the  lens  does  not  take  place:  therefore 
in  this  variety  of  the  disease,  the  argument  in  favoiu: 
of  an  early  operation  is  not  so  much  a  medical  as 
a  moral  one  —  it  is  preferable  for  the  purposes  of 
education  and  enjoyment."  (Saunders,  On  Diseases 
of  the  Eye,  p.  153,  155.) 

Dr.  Mackenzie  is  also  an  advocate  for  operatin" 
in  infancy,  if  possible,  before  teething  commences! 
{On  Dis.  of  the  Eye,  ed.  2,  p.  702.)  Mr.  Lawrence 
has  operated,  with  perfect  success,  on  infants  of 
six  weeks,  but  considers  the  age  of  two  months  as 
generally  early  enough.  He  has  always  operated 
m  the  first  year,  where  he  has  had  the  choice. 
{On  Dis.  oftlie.Eye,  p.  51.) 

Mr.  Guthrie  considers  the  period  of  dentition  an 
unseasonable  one  for  the  operation ;  but  excepting 
the  time  of  this  process,  if  the  child  be  health}-,  he 
thinks  it  qualified  for  the  attempt  at  any  age, 
reckoning  from  that  of  six  months  :  and  that, 
"  even  if  the  operation  be  delayed  until  the  end  of 
the  third  or  fourth  year,  little  or  no  inconvenience 
is  found  to  arise  from  it."  {Operative  Surgeru  of 
the  Eye,  p.  3C2.) 

When  once  it  is  decided  to  operate  upon  a 
:ataract,  the  sooner  the  operation  is  done,  in 
general,  the  better;  because  the  anxiety  of  tlic  pa- 
tient increases  every  day,  my,  every  liour.  A\'lien 
the  operation  is  delcrred  for  a  few  days,  the  great- 
est caution  must  be  used  not  to  let  him  expose  him- 
self to  any  causes  likely  to  bring  on  catarrhal  or 
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iheuraatic  complaints.  (Beer,  h,  ii.  p.  The 
following  advice,  delivered  by  Mr.  Lawrence, with 
respect  to  preparation  of  the  patient  for  operation, 
seems  judicious:  — After  recommending  the  opera- 
tion not  to  be  performed  if  the  tongue  is  foul,  he 
observes,  "  No  fermented  liquors,  and  generally 
no  animal  food,  should  be  taken  for  a  week  or  fort- 
night previously,  and  the  bowels  should  be  evacu- 
ated by  some  mild  aperient  every  other  day  during 
this  time;  they  should  be  also  well  cleared  on  the 
morning  of  the  operation.  These  remarks  will 
apply  to  all  cases  ;  and  generally  speaking  this 
is  the  only  preparation  necessary.  Some  patients, 
however,  require  other  preparatory  measures;  in 
plethoric  subjects,  and  such  as  manifest  great  de- 
termination of  blood  to  the  head,  direct  depletion 
is  necessary.  In  robust  persons,  in  those  about  the 
middle  period  of  life,  it  will  be  necessary  to  resort 
to  venesection  ;  and  if  the  pulse  were  full  and  the 
patient  young  and  strong,  it  might  be  advisable  to 
take  blood  freely  and  repeatedly  before  operating 
In  general,  it  is  sufficient  to  take  some  blood  on  the 
morning  of  the  operation.  In  those  of  a  plethoric 
habit,  with  symptoms  of  determination  to  the  head, 
we  must  practise  active  depletion;  and  this  is  occa 
sionally  necessary  even  in  old  persons."  {Lawrence 
On  Bis.  of  the  Eye,  p.  415.)  [At  the  present 
day  such  active  depletion  as  the  above  is  not 
found  necessary.  If  the  bowels  are  disordered, 
tongue  foul,  and  appetite  lost,  a  dose  of  calomel, 
every  second  or  third  night,  followed  by  salts  and 
senna  next  morning,  ought  to  be  given,  three  or 
four  times.  "  Even  if  the  patient  appears  to  be  in 
perfect  health,  three  or  four  saline  purges  ought 
to  be  administered  at  proper  intervals,  and  a  strict 
antiphlogistic  plan  of  diet  followed,  for  at  least 
eight  or  ten  days."    {Mackenzie,  op.  cit.  p.  701.) 

Mr.  Middlemore  states  that  he  has  repeatedly 
operated  for  cataracts  upon  very  gouty  persons, 
with  almost  uniform  success.  His  plan  is  to  place 
an  issue  in  the  arm,  about  a  week  prior  to  the  ope- 
ration; to  select  proper  weather  for  the  operation, 
and  to  take  care  that  no  fit  of  gout  is  expected  to 
occur  about  the  time  of  its  performance.  In  this 
particular  case  he  also  prefers  operating  upon  both 
eyes  at  the  same  period.  {On  I)is.  of  the  Eye,  vol. 
ii.  p.  120.)  If  a  fit  of  gout  is  impending,  or  is 
supposed  to  be  likely  to  occur,  it  should  be  allowed 
to  pass  over  before  the  operation  is  performed,] 

oi?  the  vahious  operations  for 
Cataract. 

Four  different  operations  are  practised  for  the 
cure  of  cataracts,  viz.,  one  termed  eotcchinf/,  or  de- 
pression, of  which  the  method  called  reclination 
is  a  modification:  a  second,  named  extraction:  a 
third,  in  which  the  lens  is  neither  extracted  nor 
depressed,  but  after  the  needle  has  been  intro- 
duced into  the  eye  in  the  same  manner  as  for  de- 
pression, the  lens  is  disturbed,  or  divided,  and  left 
in  its  place  to  be  removed  by  absorption.  This 
method  is  frequently  termed  the  operation  by 
solution  or  absorption,  which,  however,  is  not 
altogether  an  unobjectionable  phrase,  because  these 
processes  are  also  concerned  as  a  means  of  restor- 
ing vision  after  keratonyxis  :  and  a  fourth,  deno- 
minated keratonyxis,  which  consists  in  puncturing 
the  cornea  with  a  needle,  the  point  of  which  is  to 
be  conveyed  through  the  pupil,  so  as  to  reach  the 
cataract,  which  is  to  be  gently  broken  into  frag- 
ments.   In  particular  cases,  as  Beer  observes,  each 


of  these  modes  has  manifest  advantages  over  the 
others;  but  no  single  method  will  ever  be  exclusively 
preferred  by  any  man  of  experience  and  judgment. 

In  every  operation  for  a  cataract,  the  position  of 
the  patient,  assistants,  and  surgeon,  is  of  great 
importance.  In  order  to  enable  the  assistant 
who  stands  behind  the  patient,  to  be  conveniently 
near  the  head  of  the  latter.  Beer  prefers  letting 
the  patient  sit  on  a  stool  which  has  no  back. 
However,  some  surgeons  have  been  in  favour  of 
employing  a  chair  which  is  completely  perpen- 
dicular. When  the  left  eye  is  to  be  operated 
upon,  the  same  assistant  is  to  apply  his  right  hand 
under  the  patient's  chin,  and  press  the  head  of  the 
latter  against  his  breast,  at  the  same  time  that  he 
inclines  it  and  himself  more  or  less  forwai'd  to- 
wards the  operator,  who  sits  upon  rather  a  high 
stool,  in  front  of  the  patient.  In  this  country,  a 
music-stool  is  commonly  preferred,  the  height  of 
which  can  be  regulated  in  a  moment,  by  simply 
turning  the  seat  round  to  the  right,  or  left,  whereby 
the  screw  with  which  it  is  connected  is  made  to 
rise  or  descend,  as  may  be  found  most  desirable. 
The  same  assistant  then  places  his  left  hand  flat 
upon  the  left  side  of  the  patient's  forehead,  with  the 
pointsof  the  fore  and  middle  fingers  somewhat  under 
the  edge  of  the  upper  eyelid  ;  and,  with  the  fore- 
finger, he  is  now  to  raise  the  edge  of  this  eyelid  as 
much  as  possible,  following  that  finger  immediately 
with  the  middle  one,  so  as  to  fix  the  eyelid  with 
greater  certainty.  The  ends  of  these  fingers,  how- 
ever, must  be  so  applied,  as  not  to  touch  the  globe 
of  the  eye  in  the  slightest  manner,  much  less  make 
any  pressure  upon  it;  yet  so  that  the  upper  part  of 
the  eyeball  and  cornea  may  be  gently  resisted  by 
them  when  the  eye  rolls  upwards  away  from  the 
instrument  about  to  be  introduced,  whereby  this 
position,  which  is  extremely  inconvenient  to  the 
operacor,  may  be  immediately  rectified.  The 
patient  should  also  sit  opposite  a  clear  window, 
so  that  a  sufficient  light  may  fall  obliquely  upon 
the  eyes,  without  any  rays  being  reflected  to  the 
cornea,  and  becoming  a  hindrance  to  the  ope- 
rator. Nor  should  light  from  any  other  quarter 
be  ever  allowed  to  fall  upon  the  eyes.  The 
surgeon  should  sit  in  front  of  the  patient,  whose 
head  ought  to  be  directly  opposite  the  operator's 
breast,  whereby  the  latter  will  be  enabled  to  see 
from  above,  with  the  greatest  correctness,  every 
thing  in  the  eye  during  the  operation,  and  will . 
not  be  under  the  necessity  of  raising  his  arms 
too  considerably.  Supposing  it  to  be  the  left 
eye  which  is  to  be  operated  upon,  he  next  effect- 
ually draws  down  the  lower  ej^elid  with  the 
left  forefinger,  the  end  of  which  must  bo  placed 
over  the  edge  of  tho  eyelid  towards  the  globe 
of  tlie  eye.  The  middle  finger  is  then  to  be 
applied  in  a  similar  w;iy  over  the  caruncula  la- 
chrymalis.  Tho  operator  now  takes  in  his  right 
hand  the  requisite  instrument  for  the  operation 
viz.  tho  needle  or  knife,  which  is  to  be  held  like' 
a  pen,  between  the  thumb  and  the  fore  and  middle 
fingers.  By  this  particular  arrangement  of  tho 
fingers  of  the  assistant  and  operator,  which,  in- 
deed, is  partly  ineffectual  where  tho  fissure  of'  the 
eyelids  is  very  narrow  and  the  cyebnll  is  diminu- 
tive and  sunk  in  tho  orbit,  the  restless  eye  of  the 
timid  patient  is  fixed ;  for  a  point  of  tlie  finger  is 
disposed  on  every  side  to  which  the  eye  can  pos- 
sibly turn  away  from  the  instrument  about  to  bo 
introduced,  and  when  the  cornea  is  gently  touched 
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with  the  extremity  of  the  finger,  the  wrong  position 
which  the  eye  is  about  to  take  is  immediately  pre- 
vented. 

Mr.  Alexander,  whose'great  skill  in  operations 
on  the  e3'e  is  universally  acknowledged,  employs 
no  assistant  for  raising  the  upper  eyelid,  or  fiximr 
the  eye,  which  objects  he  accomplishes  himself" 
and,  in  Germany,  this  independent  mode  of  pro- 
ceeding has  been  particularly  commended  by  Earth. 
(Eluas  iiher  die  Auszicliung  das  grcaien  Staarcs,Jur 
den  ffciibleii  Operate  III:  8vo.  VVien,  1797.)  Mr. 
Alexander,  however,  mostly  divides  the  upper  seg- 
ment of  the  cornea.  ° 


Of  Couching,  or  Dephession  op  the  Cata- 
ract, AND  RecLINATION, 
The  operation  of  couching  was  once  supposed 
to  consist  altogether  in  removing  the  opaque  lens 
out  of  the  axis  of  vision,  by  means  of  a  needle 
constructed  for  the  purpose  ;  but  it  is  well  known 
to  be  frequently  effectual  on  another  principle, 
even  when  the  nature  and  consistence  of  the 
cataract  do  not  admit  of  the  depression  of  the 
opaque  body.  Experience  fully  proves  that  the 
diseased  lens  when  broken  and  disturbed  with 
the  needle,  and  especially  when  freely  exposed  to 
the  contact  of  the  aqueous  humour  by  a  proper 
laceration  of  its  capsule,  is  gradually  dissolved  and 
removed  by  the  action  of  the  absorbents. 

Indeed,  couching  now  means  a  variety  of  ope- 
rations ;  for  it  comprehends  not  merely  the  de- 
jwssion  of  the  cataract,  not  simply  its  displace- 
ment in  any  direction  whatsoever,  not  only  the 
hrcaking  of  it  piecemeal;  but  likewise  the  mere  dis- 
turbance of  the  ojxiqtte  body,  whereby  its  absorption 
is  sometimes  effected  without  any  kind  of  depres- 
sion or  displacement  of  it  at  all  with  the  needle. 
When,  therefore,  the  merits  of  couching  are  inves- 
tigated, it  is  necessary  to  define  precisely  what 
modification  of  it  is  meant,  and  for  what  particular 
kind  of  case  its  application  is  designed  ;  for,  no 
surgeon  of  the  present  day  would  confine  himself 
exclusively  to  one  method  of  operating  ;  and  as 
Mr.  Guthrie  has  remarked,  "  In  considering  the 
advantages  or  disadvantages  from  any  or  all  of 
the  different  operations  for  cataract,  it  is  abso- 
lutely necessary  to  recollect,  that  no  individual 
operation  is  applicable  to  every  species  of  the 
disease;  tliat  each  kind  requires  an  operation  for 
its  relief  or  cure,  sometimes  of  a  particular  nature, 
and  differing  essentially  from  that  which  is  found 
most  advantageous  in  another.  To  collect,  then,  all 
the  objections  which  can  be  urged  against  any  of 
the  operations,  from  a  consideration  of  every  case 
of  cataract  to  which  it  is  and  is  not  applicable,  is 
merely  to  confuse  the  subject,  and  has  generally 
been  done  for  the  purpose  of  recommending  some 
particular  mode  of  proceeding,  rather  than  to  regu- 
late these  operations  by  the  general  principles  of 
surgery."  {Operative  Sim/ery  of  the  Eye,  p,  3S5.) 

Mr.  Travers  remarks,  that  the  real  objection  to 
couching  is  the  breaking  up  of  the  fine  texture 
of  the  globe  of  the  eye,  by  the  forcible  depression 
of  tlie  lens.  "  Whether  it  be  depressed  edgeways 
or  breadthways,  makes  no  difference  in  the  result; 
It  must  still  occupy  a  breach  in  the  cells  of  the 
vitreous  humour,  and  must  derange  and  disorder 
that  delicate  texture  and  those  connected  with 
It.  A  slow  insidious  inflammation,  marked  by  a 
gradual  development  of  the  symptoms  of  disor- 
ganisation, viz.  congestion  of  vessels,  turbid  hu- 


mours, flaccid  tunics,  and  palsied  iris,  is  too  oft. 
the  consequence.  The  sight,  instead  of  irapro^- 
mg  when  the  immediate  effects  of  the  injury  are 
passed  away,  remains  habitually  weak  and  dim,  or 
declines  and  fades  altogether.  The  advocates  for 
reehnation  seem  to  forget  that  the  principle 
winch  is  the  same  in  both  operations  is  the  real 
ground  of  objection.  As  to  the  position  of  the 
lens,  I  suspect  less  mischief  is  done  by  the  old 
method  of  depression,  as  less  force  is  required  to 
break  a  space  for  the  vertical  than  the  horizontal 
lens,  provided  the  depression  be  carried  to  no 
greater  extent  than  is  necessary  to  clear  the  in- 
ferior border  of  the  pupil."  {Syiiopsis  of  the 
Diseases  of  the  Eye,  p.  318.) 

The  cases  suited  to  depression  and  reclination 
are  those  in  which  the  lens  is  firm  and  not  particu- 
larly large,  and  where,  for  various  reasons,  we  can- 
not with  propriety  perform,  or  are  unwilling  to  per- 
form, the  operation  of  extraction. 

The  form  of  couching-needles  should  vary  accord- 
mg  to  the  object  designed  to  be  effected  in  the 
operation, 

_  Scarpa  employed  a  very  slender  needle,  possess- 
ing sufficient  firmness  to  enter  the  eye  without 
hazard  of  breaking,  and  having  a  point  which  is 
slightly  curved.     The  curved  extremity  of  the 
needle  is  flat  upon  its  dorsum,  or  convexity  ;  sharp 
at  its  edges;  and  has  a  concavity  constructed  with 
two  oblique  surfaces  forming  in  the  middle  a  gentle 
eminence  that  is  continued  along  to  the  very  point 
of  the  instrument  ;  there  is  a  mark  on  that  side  of 
the  handle  which  corresponds  to  the  convexity  of 
the  point.    A  couching-needle  is  sufficiently  long 
when  it  does  not  exceed,  at  most,  an  inch  in  length: 
this  affords  the  operator  a  greater  command  over 
the  motions  of  the  point,  and  enables  him  to  judge 
more  accurately  how  far  it  has  penetrated  the 
globe  of  the  eye,  before  he  has  an  opportunity  of 
seeing  it  through  the  pupil.   When  Scarpa's  needle 
is  preferred  it  should  therefore  be  of  no  greater 
length  than  the  operation  requires.     The  needle, 
here  described,  will  penetrate  the  sclerotic  coat  as 
readily  as  any  straight  one  of  the  same  diameter, 
and  by  reason  of  its  slenderness  will  impair  the 
internal  structure  of  the  ej^e  less  in  its  move- 
ments, tlian  common  coucliing-needles.  AV'hen 
cautiously  pushed  in  a  transverse  direction,  till  its 
point  has  reached  the  upper  part  of  the  opaque 
lens,  it  becomes  situated  Avith  its  convesitj'  to- 
wards the  iris,  and  its  point  in  the  opposite  di- 
rection ;  and  upon  the  least  pressure  being  made 
with  its  convex  surface,  it  removes  the  cataract  a 
little  downward,  by  which  a  space  is  afforded  at 
the  upper  part  of  the  pupil  between  the  cataraci  and 
ciliary  processes,  through  which  the  instrument  may 
be  safely  conveyed  in  front  of  the  opaque  body  and 
its  capsule,  which  it  is  prudent  to  lacerate  in  the 
operation.    In  cases  of  caseous,  milky,  and  mem- 
branous cataracts,  the  soft  pulp  of  the  crystalline 
may  be  most  readily  divided  and  broken  piecemeal 
by  tlie  edges  of  its  curved  extremity;  and  the 
front  layer  of  the  capsule  lacerated  into  numerous 
membranous  flakes  which,  by  turning  the  point 
of  the  instrument  towards  the  pupil,  may  be  as 
easily  piislied  through  this  aperture  into  the  anterior 
chamber,  where  Scarpa  finds  absorption  takes  place 
more  quickly  than  behind  the  pupil. 

Beer  and  many  ether  skilful  oper.ntors  give  the 
preference  to  a  straiglit  spear-pointed  or  lance-shaped 
needle,  with  cutting  edges.    Mr.  Middleiiiorc  pre- 
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fers  this  construction,  Lut  witli  the  point  slightly 
curved,  the  neck  round,  and  surface  broad  enough 
to  act  upon  the  lens  in  depression,  or  reclination. 
(See  Middlcmorc,  On  Diseases  of  the  Ei/e,  vol.  ii.  p. 
158.)  Scarpa's  needle,  made  quite  straight,  is  an 
eligible  instrument  ;  and  Beer's  small  spcar-pointed 
needle,  which  is  sold  at  almost  every  sliop  for  sur- 
gical instruments,  deserves  all  the  reputation  which 
it  possesses. 

Full  dilatation  of  the  pupil  is  a  point  of  the  first 
importance. 

Many  operators  apply  the  moistened  extract  of 
belladonna  to  the  eyebrow  on  the  evening  before 
and  on  the  morning  of  the  operation  ;  [but  the 
best  application  is  a  solution  of  atropine  to  the  eye 
itself.]  The  upper  eyelid  is  to  be  raised  and  held 
steady  against  the  superciliary  ridge  by  means  of 
the  index  and  middle  fingers  of  the  assistant,  who 
stands  behind  the  patient  and  supports  his  head, 
while  the  operator  draws  down  the  lower  eyelid 
himself  with  the  fore  and  middle  fingers  of  the  hand 
not  engaged  with  the  needle.  Supposing  the  eye 
about  to  be  operated  upon,  is  the  left,  the  surgeon's 
fingers  employed  for  depressing  the  lower  lid 
should  project  a  little  bej'ond  the  margin  of  the 
tarsus  ;  the  index  finger  being  situated  towards 
the  external  cantlms,  and  the  middle  one  towards 
the  carnncula  lachrymalis,  so  that  the  movements 
of  the  eyeball  upwards  and  inwards  may  be  con- 
trolled. 

The  couching-needle  (if  the  curved  one  be  used) 
is  to  be  held  with  its  convexity  forward,  its  point 
backward,  and  its  handle  parallel  to  the  patient's 
temple.  The  surgeon,  having  directed  the  patient 
to  turn  the  eye  toward  the  nose,  is  to  introduce  the 
instrument  boldly  through  the  sclerotic  coat,  at  the 
distance  of  one  sixth  of  an  inch  from  the  margin  of 
the  cornea,  for  fear  of  injuring  the  ciliary  processes. 

Nor  is  it  a  matter  of  indifference  at  what  height 
the  needle  is  introduced,  if  it  be  desirable  to  avoid 
as  much  as  possible  effusion  of  blood  in  the  opera- 
tion. Anatomy  reveals  to  us  that  the  long  ciliary 
artery  pursues  its  course  to  the  iris  along  the  mid- 
dle of  the  external  convexity  of  the  eyeball,  between 
the  sclerotic  and  chloroid  coats;  and  hence,  in  order 
to  avoid  this  vessel,  it  is  prudent  to  introduce  the 
instrument  one  line  below  the  transverse  diameter 
of  the  pupil.  If  the  couching-needle  w'ere  intro- 
duced liigher  than  the  tract  of  the  long  ciliary 
artery,  it  would  be  inconvenient  for  the  depression 
of  the  cataract. 

Beer  divides  both  the  operations  of  couching  and 
reclination  into  three  stages  :  the  first  is  that  in 
■which  the  needle  is  introduced  into  the  oye  ;  the 
second  that  in  which  it  is  passed  into  the  posterior 
chamber,  and  placed  across  the  anterior  surface  of 
the  cataract  ;  and  the  third  that  in  which  the 
depression  or  reclination  of  the  cataract  is  accom- 
plished. 

If  a  straight,  slender,  spear-pointed  needle  be 
used,  and  the  second  stage  of  the  operation  be  com- 
pleted by  the  introduction  of  the  extremity  of  the 
instrument  into  the  posterior  chamber  (which  I  par- 
ticularly recommended  to  be  done  in  the  manner 
directed  by  Scarpa),  then,  according  to  the  direc- 
tions given  by  Professor  Beer,  when  depression  is 
indicated,  the  needle  is  to  be  immediately  carried 
to  the  uppermost  part  of  the  cataract,  with  its  point 
directed  somewhat  obliquely  downwards;  and, with 
that  surface,  which,  in  the  first  instance,  was  applied 
to  the  front  of  the  lens,  now  placed  upon  its  superior 


edge;  then  the  opaque  body  is  to  be  pushed  rather 
obliquely  downwards  and  outwards,  so  far  below 
the  pupil  that  it  can  no  longer  be  distinguished. 
After  this  has  been  done,  the  needle  is  to  be  gently 
raised,  in  order  to  see  whether  the  cataract  will 
continue  depressed  ;  and  if  it  be  found  to  do  so, 
the  needle  is  to  be  withdrawn  in  the  same  direction 
in  which  it  was  introduced. 

On  the  other  hand,  says  Beer,  when  reclination 
is  to  be  practised,  the  needle  after  being  applied  to 
the  front  surface  of  the  cataract  is  not  to  be  moved 
further  out  of  the  position  of  the  second  stage  of 
the  operation,  but  its  handle  is  merely  to  be  raised 
diagonally  forwards,  whereby  the  cataract  will  be 
pressed  downwards  and  outwards  to  the  bottom  of 
the  vitreous  humour,  and  turned  in  the  manner  al- 
ready specified.  Beer  has  delivered  what  appears 
to  me  one  valuable  piece  of  advice  for  operators  on 
the  eye  Avith  the  needle  :  whether  depression  or 
reclination  is  to  be  done,  says  he,  a  surgeon  can 
only  use  this  instrument  without  injurious  conse- 
quences on  the  principle  of  a  lever  ;  and  every  at- 
tempt to  press  with  the  whole  length  of  the  instru- 
ment is  not  only  ineffectual  with  respect  to  the 
progress  of  the  operation,  but  so  hurtful  to  the  eye 
that  bad  effects  must  follow,  as  may  be  readily  con- 
ceived when  it  is  recollected  how  violentlj- the  ciliary 
nerves  must  be  stretched. 

As  for  the  modifications  of  the  manceuvres  ren- 
dered necessary  by  the  varieties  of  cataracts,  they 
are  (says  Beer)  so  unimportant  in  all  cases  of  de- 
pression that  a  young  operator  will  easily  under- 
stand them  himself.  But  things  are  far  otherwise 
in  the  practice  of  reclination  ;  for  when  the  case  is 
a  completely  formed  capsulo-lentictilar  cciiaract,  aY\di 
the  opaque  capsule  is  so  thin  as  to  be  torn  during 
the  turning  of  the  lens,  the  latter  body  will  indeed  be 
placed  in  the  intended  position  at  the  bottom  of  the 
eye,  but  the  capsule  itself,  which  has  merely  been 
lacerated,  must  form  a  secondary  cataract,  tmless 
the  surgeon,  with  a  sharp  double-edged  needle,  im- 
mediately divide  it  in  every  direction,  and  remove 
it  as  far  as  possible  from  the  pupil.  When,  during 
reclination,  a  softish  Ions,  or  one  which  is  puljiT/  to 
its  very  nucleus,  breaks  into  several  pieces,  it  is 
necessary,  in  order  not  to  have  afterwards  a  con- 
siderable secondary  lenticular  cataract,  to  put  the 
larger  fragments  separately  in  a  state  of  reclination, 
while  the  smaller  ones  may  either  be  depressed,  or 
(if  the  pupil  be  not  too  much  contracted)  they  may 
be  pushed  into  the  anterior  chamber,  where  they 
will  soon  be  absorbed.  When  the  cataract  is  par- 
iially  adherent  to  the  uvea.  Beer  recommends  an 
endeavour  to  be  first  made,  with  the  edge  of  the 
needle  (which  is  to  be  introduced  flat  between  the 
cataract  and  the  uvea,  above  or  below  the  adhesion) 
to  separate  the  adherent  parts  before  the  attempt  at 
reclination  is  made.  Should  it  be  a  cataract  which 
always  rises  again  as  soon  as  the  needle  is'  taken 
from  it,  though  the  instrument  has  not  pierced  it 
at  all,  the  case  is  termed  the  clastic  cataract,  in 
which  the  lens  is  not  only  firmly  adherent  to  its 
own  capsule,  but  this  also  to  the  membrana  hya- 
loidea.  Here  Beer  tliinks  that  the  best  plan  is 
first  to  carry  the  needle  to  the  uppermost  point  of 
the  posterior  surface  of  the  lens,  and  by  means  of 
perpendicular  movements  of  the  cutting  part  of  the 
instrument,  to  endeavour  completely  to  loosen  this 
preternatural  adhesion  of  the  cataract  to  the  vitreous 
humour,  when  reclination  may  be  tried  again,  and 
will  periiaps  succeed.    But,  says  Beer,  wlien  tiio 
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contviual  rising  of  tlie  catamct  is  caused  by  the 
operator's  running  the  needle  into  it,  the  instrument 
must  either  be  withdrawn  far  enough  out  of  the 
eye  to  let  it  be  again  properly  brought  into  the 
posterior  chamber,  when  reclination  may  be  effec- 
tually repeated  ;  or  if  the  cataract  be  firmly  fixed 
on  the  needle  at  the  bottom  of  the  e3'e,  the  instru- 
ment should  not  be  raised  again,  but,  previously 
to  being  withdrawn,  it  should  be  rotated  a  couple 
of  times  on  its  axis,  whereby  the  pierced  lens  will 
be  more  easily  disengaged  from  the  needle,  and  at 
last  continue  depressed.  (Lehre  von  den  Auqenh- 
b.  ii.  p.  356—358.)  ^ 

In  addition  to  Beer's  directions  for  couching  and 
reclination,  the  following  observations  seem  to  me 
to  merit  attention  :  — 

When  the  case  is  a  fluid  or  milky  cataract,  the 
operator  frequently  finds  that  on  passing  the  point 
of  the  couching-needle  through  the  anterior  layer 
of  the  capsule,  its  white  milky  contents  instantly 
flow  out :  and,  spreading  like  a  cloud  over  the  two 
chambers  of  the  aqueous  humour,  completely  conceal 
the  pupil,  the  iris,  and  the  instrument  from  his 
view  ;  who,  however,  ought  never  to  be  discouraged 
at  this  event.    Although  it  seems  to  me  most  pru- 
dent to  postpone   the  completion  of  operations 
with  the  needle,  in  the  example  of  blood  concealing 
the  pupil,  in  the  first  step  of  couching,  and  not  to 
renew  any  attempt  before  the  aqueous  humour  has 
recovered  its  transparency,  I  am  inclined  to  adopt 
this  sentiment,  chiefly  because  the  species  of  cata- 
ract is,  in  this  circumstance,  generally  unknown  to 
the  operator,  consequently  he  must  be  absolutely 
incapable  of  employing  that  method  of  couching 
which_  the  peculiarities  of  the  case  may  demand. 
Speaking  of  this  case,  however,  Beer  says,  "The 
surgeon  must  hasten  the  completion  of  extraction 
or  reclination,  though  possibly  the  operation  may 
not  always  admit  of  being  continued  ;  or  if  gone 
on  with,  it  must  be  done,  as  it  were,  blindfold." 
{Lehre,  ^'c.  b.  ii.  p.  361.)    When  a  milky  fluid 
blends  itself  with  the  aqueous  humour,  and  prevents 
the  surgeon  from  seeing  the  iris  and  pupil,  this 
event  is  itself  a  source  of  information  to  him,  inas- 
much as  it  gives  him  a  perfect  insight  into  the 
nature  of  the  cataract  which  he  is  treating,  and  in- 
structs him  what  method  of  operating  it  is  his  duty 
to  adopt.     The  surgeon,  guided  by  his  anatomical 
knowledge  of  the  eye,  should  make  the  curved 
point  of  the  needle  describe  the  segment  of  a  circle 
from  the  inner  towards  the  outer  canthus,  and  in  a 
direction  backward,  as  if  he  had  to  depress  a  firm 
cataract.    {Scarpa.)    Thus  he  will  succeed  in  la- 
cerating as  much  as  is  necessary  the  anterior  layer 
of  the  capsule,  upon  which,  in  a  great  measure,  the 
perfect  success  of  the  operation  depends  ;  and  not 
only  in  the  milky,  but  almost  every  other  species 
of  cataract. 

The  extravasation  of  the  milky  fluid  in  the 
chambers  of  the  aqueous  humour,  spontaneously 
disappears  very  soon  after  the  operation,  and  leaves 
the  pupil  of  its  accustomed  transparency.  "  In 
twelve  cases  of  a  dissolved  lens  on  which  I  have 
operated,"  says  Latta,  "  the  dissolution  was  so 
complete,  that  on  entering  the  needle  into  the  cap- 
sule of  the  lens  the  whole  was  mixed  with  the 
aqueous  humour,  and  all  that  could  be  done  was 
to  destroy  the  capsule  as  completely  as  possible, 
Wiat  all  the  milky  matter  might  be  evacuated.  In 
ton  of  tiiesc  cases  vision  was  almost  comijletely 
restored  in  four  weeks  from  the  operation."  Mr. 


Pott,  ni  trcatmg  of  this  circumstance,  viz.  the  efi l 
sion  of  the  fluid  contents  of  the  capsule  into  tl: 
aqueous  humour,  observes,  that  so  far  from  beii: 

'''"'^  Pr-^ventive  of  success,  it 
proves,  on  the  contrary,  productive  of  all  the  bene- 
fit which  can  be  derived  from  the  most  successful 
depression  or  extraction,  as  he  has  often  and  often 
seen. 

When  the  cataract  is  of  a  soft  or  caseous  descrip- 
tion, the  particles  of  which  it  is  composed  will  fre- 
quently elude  all  eflforts  made  with  the  needle  to 
depress  them,  and  will  continue  behind  the  pupil 
in  the  axis  of  vision.    This  has  been  adduced  as 
one  instance  that  baflles  the  efiicacy  of  couching 
and  may  really  seem,  to  the  inexperienced,  an  un- 
fortunate circumstance.    It  often  happens  in  the 
operation  of  extraction  that  fragments  of  opaque 
matter  are  unavoidably  overlooked  and  left  behind; 
yet  such  matter  is  Irequently  removed  by  the  ab- 
sorbents.   Supposing  a  caseous  cataract  were  not 
sufficiently  broken  and  disturbed  in  the  first  opera- 
tion, and  that,  consequently,  the  absorbents  did  not 
completely  remove  it,  such  a  state  might  possibly 
require  a  re-application  of  the  instrument ;  but  this 
does  not  generally  occur,  and  is  the  worst  that  can 
happen.  It  is  quite  impossible  to  determine  a  priori, 
what  efi'ect  will  result  from  the  most  trivial  disturb- 
ance of  a  cataract ;  its  entire  absorption  may,  in 
some  instances,  follow,  while  in  others  a  repetition 
of  the  operation  becomes  necessary  for  the  restoration 
of  sight.    Even  where  the  whole  firm  lens  has  re- 
ascended  behind  the  pupil,  as  Latta  and  Hey  con- 
firm, the  absorbents  have  superseded  the  necessity 
for  couching  again.     The  disappearance  of  the 
opaque  particles  of  cataracts  was,  in  all  times  and 
all  ages,  a  fact  of  such  conspicuousness,  that,  as  ap- 
pears from  the  authority  of  Barbette  and  others,  it 
was  recorded  even  previously  to  the  discoveiy  of 
the  system  of  lymphatic  vessels  in  the  body.  In- 
deed, the  observation  of  Scarpa  and  others  so 
strongly  corroborate  the  account  which  I  have 
given  of  the  vigorous  action  of  the  absorbents  in 
the  two  chambers  of  the  aqueous  humom-,  and 
particularly  in  the  anterior  one,  that  from  the 
moment  the  case  is  discovered  to  be  a  soft  or  caseous 
cataract,  it  seems  quite  unnecessary  to  make  any 
further  attempt  to  depress  it  into  the  vitreous  hu- 
mour. 

One  great  advantage  of  couching,  insisted  upon 
by  Scarpa,  depends  upon  its  generally  removing 
the  capsule,  at  the  same  time  with  the  lens,  from 
the  passage  of  the  rays  of  light  to  tlie  retina. 
Sometimes,  however,  this  desirable  event,  by  which 
the  patient  is  extricated  from  the  danger  of  a 
secondary  memlranoiis  cataract,  does  not  take 
place.    What  most  frequently  constitutes  the  se- 
condary membranous  cataract,'is  the  anterior  half 
of  the  capsule,  which  not  having  been  removed, 
or  sufliciently  broken,  in  a  previous  operation, 
continues  more  or  less  entire  in  its  natural  situa- 
tion, afterwards  becomes  opaque,  and  thus  impedes 
the  free  transmission  of  the  rays  of  light  to  the 
seat  of  vision.    Sometimes  the  secondary  mem- 
branous cataract  presents  itself  beyond  the  pupil, 
in  the  form  of  membranous  flakes,  apparently 
floating  in  the  aqueous  humour,  and  shutting  up 
the  pupil :  at  other  times,  it  appears  in  the  I'orm 
of  triangular  membranes,  with  their  bases  affixed 
to  the  mcmhraiia  Jiyaloidca,  and  their  points  di- 
rected towards  the  centre  of  the  pupil.  When 
there  is  only  a  minute  membranous  flake  suspended 
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in  the  posterior  cliamber,  Scarpa  thinks  it  by  no 
means  necessary  for  the  patient  to  STibmit  to 
another  operation  ;  vision  is  tolerably  perfect,  and 
in  time  the  small  particles  of  opaque  matter  will 
spontaneously  disappear.  But  when  the  secondary 
membranous  cataract  consists  of  a  collection  of 
opaqxie  fragments  of  the  capsule,  accumulated  so 
as  either  in  a  great  degree  or  entirely  to  close  the 
pupil  ;  or  when  the  disease  consists  of  the  whole 
anterior  half  of  the  opaque  capsule,  neglected  in  a 
prior  operation,  and  continuing  adherent  in  its 
natural  situation,  it  is  indispensable  to  operate 
again  ;  for,  although,  in  the  first  case,  there  may 
be  good  reason  to  hope  that  the  collection  of 
membranous  fragments  might,  in  time,  disappear, 
yet  it  would  be  unjustifiable  to  detain  the  patient 
for  weeks  and  months  in  a  state  of  anxiety  and 
blindness,  when  a  safe  and  simple  operation  would 
restore  him,  in  a  very  short  space  of  time,  to  the 
enjoyment  of  this  most  useful  of  the  senses. 

[Modern  ingenuity  has  greatly  improved  upon 
the  old  mode  of  dealing  with  these  secondary 
cataracts.  It  was  customary  to  endeavour  to  re- 
move them  out  of  the  pupil  by  means  of  a  needle, 
but  from  their  great  toughness  and  the  elasticity 
of  the  surrounding  media  it  was  extremely  difficult 
to  make  a  satisfactory  impression  upon  them.  To 
obviate  this  difficulty,  Mr.  Wilde  of  Dublin  in- 
vented a  beautiful  instrument  called  capsular 
scissors,  by  which  shreds  of  capsule  may  be  neatly 
severed.  The  same  principle  has  been  applied  to 
forceps,  so  that  these  portions  of  membrane  may 
be  drawn  out  of  the  eye  through  small  apertures, 
made  either  in  the  cornea  or  in  the  sclerotica.  Mr. 
Bowman  has  introduced  the  use  of  two  needles, 
by  the  simultaneous  working  of  which,  each  fur- 
nishing the  other  with  a  point  of  I'esistance,  the 
capsule  may  be  torn  open  or  membranous  shreds 
divided,  without  drag  on  the  neighbouring  struc- 
tures. (See  Med.  Chir.  Trans,  vol.  xviii.  1853.) 
Dr.  Isaac  Hays  of  Philadelphia  has  invented  a 
fine  knife-needle  for  the  division  of  the  lens  or 
capsule.  {Amer.  Jotirn.  Med.  Science,  July  1 855.)] 

No  other  topical  application  is  generally  requi- 
site, after  the  operation,  but  a  small  compress  of 
fine  linen  upon  each  eye  ;  and  the  patient  ought 
to  be  kept  in  a  quiet,  moderately  darkened  room. 
On  the  following  morning,  a  dose  of  some  mild 
purgative  salt,  such  as  the  sulphate  of  soda,  or 
magnesia,  may  usually  be  administered  with  ad- 
vantage. When  the  inflammation  exceeds  the 
ordinary  bounds  then  the  treatment  applicable  to 
iritis  becomes  proper. 

Beer  remarks,  that  although,  after  extraction, 
very  cautious  trials  of  the  sight  are  indispensable, 
they  are  by  no  means  proper  after  depression  or 
reclination  ;  for  the  action  of  the  muscles  of  the 
eye,  in  the  inspection  of  objects  at  various  dis- 
tances, is  very  liable  to  make  the  opaque  body 
rise  again.  Ilcnce,  as  soon  as  the  pupil  is  clear. 
Beer  recommends  covering  both  eyes  (oven  when 
one  only  has  been  operated  upon)  with  a  plaster, 
and  simple  linen  compress,  which  last  is  to  be 
fastened  on  the  forehead  with  a  common  bandage, 
The  same  experienced  operator  also  enjoins  per- 
fect quietude  of  the  body  and  head  for  some  days. 
The  patient,  he  says,  may  either  lie  in  bed,  or  sit 
in  an  arm-chair,  as  may  be  most  agreeable,  care 
being  taken  to  avoid  all  sudden  motions.  The 
most  proper  food  for  the  patient  is  such  as  is 
easily  digested,  not  too  nutritiou.s,  and  does  not 


require  much  mastication.  Everything  must  be 
avoided  which  has  a  tendency  to  excite  inflamma- ' 
tion  in  the  eye.  On  the  third  or  fourth  day,  the 
eye  should  be  opened,  and  afterwards  be  merely 
protected  by  a  green  silk  eye-screen,  which 
should  also  be  gradually  dispensed  with.  The 
patient  should  be  careful  to  do  whatever  is  agree- 
able to  the  eye  which  has  been  operated  upon, 
and  as  carefully  avoid  everything  which  irritates 
it  or  causes  a  disagreeable  sensation  in  it,  a  difii- 
culty  of  opening  the  eyelids,  or  keeping  them  open, 
a  discharge  of  tears,  or  a  redness  of  the  white  of 
the  eye,  &c. 

Of  the  thrombus  under  the  conjunctiva,  some- 
times caused  by  the  prick  of  the  needle,  and  of 
the  readily  bleeding  granulations  which  occasion- 
ally shoot  up  at  the  puncture,  I  need  not  here 
particularly  speak.  For  relieving  the  obstinate 
vomiting  sometimes  excited  by  injury  of  the  ciliary 
nerves  or  that  of  the  retina.  Beer  recommends 
castor,  musk,  and  opium,  except  when  the  eye  is 
in  a  state  of  inflammation,  in  which  circumstance 
antiphlogistic  treatment  is  preferable.  Such 
vomiting.  Beer  joins  other  writers  in  believing, 
is  often  produced  by  a  firm  lens  being  depressed 
too  far,  so  as  to  injure  the  retina  ;  a  case,  how- 
ever, which  is  usually  combined  with  a  suddenly 
produced,  complete  or  incomplete  amaurosis. 
Here,  imless  the  position  of  the  lens  can  be 
changed  by  a  sudden  movement  of  the  head,  the 
above  class  of  medicines  will  be  of  no  use.  This 
kind  of  amaurosis  may  also  take  place,  without 
any  vomiting,  and,  as  Beer  has  had  opportunities 
of  remarking,  it  will  not  always  subside,  even 
though  the  cataract  be  made  to  rise  again.  The 
same  amaurotic  afl^ection  may  also  result  from  the 
surgeon  hurting  the  retina  by  pushing  the  needle 
too  deeply  against  this  membrane.  According  to 
Beer,  the  ophthalmy  liable  to  happen  in  these 
cases  as  well  as  after  extraction  and  keratonyxis, 
is  alwaj-s  most  severe  in  the  iris  and  neighbouring 
textures.    {Von  den  Augenkr.  b.  ii.  p.  3G1 — 3G3.) 

I  cannot  help  remarking  how  judicious  it  is 
never  to  attempt  too  much  at  one  time  in  any 
mode  of  couching.  It  happens  in  this,  as  in  most 
other  branches  of  operative  surgery,  that  celerity 
is  too  often  mistaken  for  skill :  the  operator  should 
not  only  be  slow  and  deliberate  in  achieving  his 
purpose  ;  he  should  be  taught  to  consider,  that 
the  repetition  of  couching  maj',  like  the  puncture 
of  a  vein,  be  safely  and  advantageously  put  in 
practice  again  and  again  ;  and  with  far  greater 
security  than  if,  for  the  sake  of  appearing  expe- 
ditious, or  avoiding  the  temporary  semblance  of 
failure,  a  bolder  use  of  the  couching-needle  should 
be  made  than  tlie  delicate  structure  of  the  eye 
warrants.  We  read,  in  Mr.  Hey's  Practical 
Ohsermlions  on  Surgery,  that  he  couched  one  eye 
seven  times,  before  perfect  success  was  obtained- 
had  he  been  less  patient,  and  endeavoured  to' 
effect  by  one  or  two  rough  applications  of  the 
instrument  what  he  achieved  by  seven  elTorts  of 
a  gentler  description,  it  is  highly  probable  that 
the  structure  of  the  eye  would  have  been  so  im- 
paired, as  well  as  the  consequent  ophthalmy  so 
violent,  as  to  have  utterly  prevented  the  restoration 
of  sight. 

Beer  thinks  that,  in  general,  depression  and 
reclination  are  indicated  only  in  cases  in  which 
extraction  is  absolutely  impracticable  or  attended 
with  too  great  difticulty,  as  will  be  better  under- 
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stood  when  this  operation  is  considered.    As  ex- 
amples of  this  kind,  Beer  specifies  an  extensive 
adhesion  of  the  iris  to  the  cornea  ;  a  very  flat 
cornea,  and  of  course  so  small  an  anterior  cham- 
ber, that  an  incision  of  proper  size  in  the  cornea 
cannot  be  made ;  a  broad  arcus  senilis ;  an  habi- 
tually contracted  pupil  (incapable  of  being  artifi- 
cially dilated)  ;  an  eye  much  sunk  in  the  orbit, 
with  a  small  fissure  between  the  eyelids  ;  eyes 
affected  with  incessant  convulsive  motions ;  a 
partial  adhesion  of  the  cataract  to  the  uvea ;  un- 
appeasable timidity  in  the  patient ;  and  an  im- 
possibility of  managing  him  during  and  after  the 
operation,  in  consequence  of  his  childhood  or  stu- 
piditj^     Amongst  the  circumstances  enumerated 
by  Mr.  Middlemore  as  rendering  the  operation 
of  depression  or  reclination  more  advantageous 
than  extraction,  is  an  emaciated  feeble  condition  of 
the  patient,  which,  if  the  latter  operation  were 
performed,  might  interfere  with  the  union  of  the 
wound  in  the  cornea,  and  be  followed  by  ulcera- 
tion, sloughing,  and  staphyloma  of  that  texture. 
(See  Middlemore,  On  Bis.  oftheEye,  vol.  ii.  p.  1 1 1 .) 
The  same  gentleman  also  expresses  his  opinion, 
that  in  certain  examples  of  hard  cataract,  where 
extraction  cannot  be  performed  with  propriety, 
reclination  is  generally  preferable  to  depression, 
because  not  so  likely  to  be  followed  by  a  rising  of 
the  lens  again,  or  to  cause  pressure  on  the  retina. 
He  adds,  indeed,  direct  depression  of  the  lens  be- 
neath the  pupil  is  very  seldom  practised  now,  as 
it  is  in  a  great  measure  superseded  by  extraction 
and  reclination  (p.  112). 

Tlie  manner  of  operating  with  the  needle  upon 
the  congenital  cataracts  of  children  will  be  here- 
after explained. 

[Until  recently  we  have  not  been  in  possession 
of  accurate  information  as  to  the  statistics  of  cata- 
ract in  the  East  Indies.  Tliis  want  has  been  sup- 
plied by  Mr.  W.  Martin,  Superintendent  of  the 
Calcutta  Eye  Infirmary,  who  has  published  a  Re- 
turn of  the  Principal  Operations  on  the  Eye  per- 
formed in  that  Infirmary  between  the  years  1848 
and  1851.  {Indian  Annals  of  Medical  Science, 
No.  1.)  From  this  interesting  report  we  learn 
that  the  number  of  cataract  operations  was  586, 
comprising  lenticular  cataracts  373,  capsulo-lenti- 
cular  164,  capsular  49.  Of  these  25  were  hard, 
116  soft,  24  fluid,  372  mixed,  and  49  capsular. 
The  operations  were,  extraction  14,  depression  194, 
solution  88,  drilling  1,  laceration  of  capsule  49. 
The  remainder  of  the  operations  were  combinations 
of  the  above. 

Mr.  Martin  states,  that  extraction  is  not  an 
operation  suited  to  the  Bengalee.  The  prominent 
brow,  small  sunken  eye,  with  a  proportionally 
large  lens,  render  the  performance  of  the  operation 
very  difficult  ;  whilst  the  feeble  constitution  ren- 
ders the  union  of  the  section  uncertain  and  rare 
compared  with  the  same  in  the  European  patient. 
By  far  the  largest  proportion  of  operations  found 
necessary  with  the  natives  of  India  arc  depression 
and  depression  with  division.] 

The  operation  most  frequently  performed  in 
the  United  States,  is  that  of  passing  the  needle  of 
Adams,  Scarpa,  Saunders,  or  Hey,  through  the 
sclerotica,  immediately  behind  the"  iris,  and  then 
lacerating  the  capsule,  or  the  lens  itself,  and  per- 
muting the  aqueous  liumour  to  act  upon  it,  either 
hy  pressing  the  fragments  of  the  lens  througii  the 
pupil  into  the  interior  chamber,  or,  where  this  is 


impracticable,  leaving  them  in  situ.  One  of  the 
most  successful  operators  in  the  United  States,  ii 
Dr.  John  Harper  of  B.-jhimore,  and  he  seldom 
adopts  any  other  operation  than  this,  which  he 
repeats,  as  often  as  necessary,  on  the  same  eye. 
In  the  case  of  a  young  lady,  Dr,  Reese  performed 
It  on  both  eyes  at  once,  and  to  promote  absorption 
gave  her  the  blue  pill  ;  in  three  weeks  her  vision 
was  restored,  although  she  had  been  blind  twelve 
years.  Depression  seems  to  have  but  few  advo- 
cates in  the  United  States;  nor  is  extraction  often 
preferred  there  even  for  hard  cataracts.  (See 
Reese,  in  Amer.  ed.  of  this  Diet.) 

E.XTUACTION  OF  TliE  CaTAR.-ICT. 

From  some  passages  in  the  works  of  Rhazes, 
Hal}',  and  Avicenna,  specified  by  Mr.  Guthrie,  it 
is  sufficiently  clear  that  the  practice  of  opening 
the  cornea  for  the  removal  of  cataracts  was  not 
unknown  to  the  ancients.  Rhazes  says  that 
about  the  end  of  the  first  century,  Antyllus  opened 
the  cornea,  and  drew  the  cataract  out  of  the  eye 
with  a  fine  needle,  in  which  practice  he  was  fol- 
lowed by  Lathyrion.  However,  while  doubts 
were  entertained  respecting  the  true  seat  of  the 
cataract,  it  is  hardly  to  be  supposed  that  this 
mode  of  treatment  could  have  been  frequently 
adopted  ;  but  as  soon  as  it  was  fully  proved  that 
the  true  cataract  was  an  opacity  of  the  crystalline 
lens;  that  the  loss  of  sight  would  not  be  occasioned 
by  the  removal  of  this  body;  that  the  cornea 
might  be  divided  without  danger;  and  that  the 
aqueous  humour  would  be  quickly  regenerated; 
the  mode  of  cure,  hy  extracting  the  cataract 
out  of  the  eye,  would  naturally  present  itself. 
(Wcixel.) 

Freytag  is  perhaps  the  first  in  modem  times 
who  made  an  attempt  to  extract  the  cataract;  this 
was  about  the  close  of  the  17th  century.  After 
him,  Lotterius  of  Turin  performed  the  operation. 
But  nobody  has  so  strong  a  claim  as  M.  Daviel 
to  the  honour  of  bringing  the  merits  of  the  practice 
before  the  public;  and  he  not  onh-  adopted  it  him- 
self, but  published  the  first  good  description  of  it. 
(Siir  une  Nonvdle  Mithode  da  guirir  la  Calaracle 
2xir  I' Exiraciion  dii  Cristallin,  1747.  Also  Me- 
moires  de  I' Acad.  Royale  de  Cldrurgic,  t.  ii.  4 to. 
1753.)  Two  cases  in  which  the  cataract  had  ac- 
cidentally slipped  through  the  pupil  into  the  an- 
terior chamber,  whence  they  were  extracted  in 
the  years  1707  and  1708  by  ilerj-  and  Petit, 
as  related  by  St.  Ives,  seem  to  have  had  con- 
siderable influence  in  bringing  about  the  regular 
performance  of  this  method  of  removing  the  cata- 
ract; for  they  served  as  an  encouragement  to 
Daviel,  by  whom  the  practice  was  completely 
established.  The  operation  was  afterwards  brought 
considerabl}'  nearer  to  perfection  by  the  ingenuity 
and  industry  of  Wenzol.  {liramhilla  lustrumcnt- 
arium  Chir.  Aitstriacum,  1782,  p.  71.) 

The  extraction  of  the  cataract  may  now  be  re- 
garded as  brought  to  the  highest  state  of  improve- 
ment. It  admits  of  division  into  three  stages,  the 
first  of  which,  as  in  depression  and  reclination,  is 
the  most  important ;  because,  unless  it  be  per- 
formed exactly  as  it  ought  to  be,  the  operation 
would  be  very  liable  to  foil,  and  it  is  exceedingly 
difficult  to  make  amends  for  any  fault  committed 
in  this  early  part  of  the  proceedings.  The  first 
stage  consists  in  making  an  cflectual  opening  in 
the  cornea  with  a  suitable  knife.    The  second,  in 
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dividing  the  anterior  \a.yeT  of  the  capsule.  In  the 
third  stage,  the  expulsion  of  the  cataract  from  the 
eye  is  etYected  either  by  the  well-regulated  action 
of  the  eyebail  itself,  or  by  the  assistance  of  art. 

[Various  knives  have  been  designed  for  the  opera- 
tion of  extraction  :  Wenzel's  knife  has  mucli  resem- 
blance to  the  ordinary  bleeding  bncet ;  Beer's 
knife  had  the  form  of  a  hay-knife  ;  Scott  and 
Dalryraple  used  a  peculiar  sickle-shaped  knife  cut- 
ting on  the  convex  edge.  But  the  form  now  gene- 
rally preferred  is  a  modification  of  Boer's  knife;  the 
cutting  edge  being  placed  at  an  angle  of  about  15" 
with  the  back,  which  is  straight.  The  point  is 
double  edged  for  the  space  of  a  line,  the  blade  is 
slightly  convex  on  both  sides,  and  in  order  that  it 
should  exactly  fill  np  the  wound  it  ought  to  in- 
crease gradually  in  thickness  from  point  to  lieel: 
the  temper  should  be  perfect,  the  point  firm  and 
very  sharp,  and  the  edge  extremelj'  keen.  With 
modifications  according  to  particular  fancy,  this  is 
the  knife  generally  used  on  the  Continent  as  well 
as  in  England. 

It  was  formerly  the  custom  to  prepare  patients 
for  the  operation  by  rigorous  abstinence  for  a  week 
or  a  fortnight,  with  purgatives  every  other  day  ; 
and  not  unfreqiiently  venesection  was  added. 
Such  severe  measures  are  generally  abandoned  in 
this  country  ;  the  patient  should  be  brouglit  as 
near  the  standard  of  health  as  possible,  the  diet 
should  be  light  for  a  day  or  two  before  the  opera- 
tion, and  an  aperient  may  be  given  the  day  prior 
to  its  performance.  As  many  of  the  subjects  for 
extraction  are  old  and  feeble,  it  may  be  proper  to 
feed  them  well  and  give  tonics  instead  of  lowering 
them,  otherwise  the  section  will  not  heal  kindly. 

A  difference  of  opinion  exists  as  to  tlie  dilata- 
tion of  the  pupil  previous  to  the  performance  of  ex- 
traction. In  truth  it  matters  little  whether  it  be 
dilated  or  not,  as  it  generally  contracts  the  moment 
the  aqueous  humour  escapes. 

In  the  former  editions  of  this  work,  the  descrip- 
tion of  the  operation  of  extraction  was  culled  from 
various  sources  now  somewhat  obsolete.  It  is 
considered  bettor  to  substitute  for  them  a  concise 
account  founded  on  the  clear  directions  given  by 
the  late  Frederick  Tyrrell,  whose  skill  in  the  per- 
formance of  the  operation  and  subsequent  success 
could  not  be  surpassed. 

Supposing  that  one  eye  is  to  be  subjected  to 
operation,  a  light  bandage  is  to  be  tied  over  the 
other  eye,  and  the  patient  is  to  be  placed  on  a  couch 
near  a  window  in  such  a  position  that  the  light  shall 
fall  obliquely  upon  the  cornea,  so  that  no  dazzling 
from  reflection  may  arise  in  any  movement  of  the 
eye.  If  the  right  eye  be  submitted  to  operation, 
and  the  upper  section  of  the  cornea  practised,  the 
surgeon  should  be  seated  at  the  head  of  the  patient, 
at  a  convenient  height  ;  and  taking  his  knife  in 
the  right  hand  he  ought  to  hold  it  as  a  pen  or  pen- 
cil. He  should  then  raise  and  fix  the  superior  lid 
with  the  fingers  of  the  left  hand  in  the  I'cillowing 
manner  : — The  point  of  the  forefinger  should  bo  ap- 
plied to  the  centre  of  the  margin  of  the  lid  below 
the  cilia,  so  as  to  touch  the  surface  of  the  globe  ; 
the  lid  should  then  be  pressed  upwards  towards  the 
eyebrow,  the  point  of  the  finger  still  resting  on  tlie 
globe  ;  then  the  extremity  of  the  middle  finger 
should  be  applied  upon  the  globe  near  to  the  inner 
canthus.  At  the  same  time  the  assistant  is  to  de- 
press the  lower  lid  by  stress  on  the  integument  with- 
out pressing  on  the  globe.   The  operator  now,  rest- 


ing his  liand  upon  the  temple  of  the  patient,  should, 
gently  place  the  blade  of  the  knife  flat  upon  tlie 
cornea,  and  ascertain  if  he  can  carry  the  point  of 
the  instrument  to  the  nose  without  shifting  his 
hand.  He  may  now,  having  thus  lightly  touched 
the  cornea,  ask  the  patient  some  question  requiring 
thought,  and  thus  the  eye  generally  unconsciously 
assumes  the  proper  position.  When  it  has  done 
so,  the  point  of  the  knife  is  to  puncture  the  cornea 
near  the  mesial  line,  close  to  its  jimction  with  the 
sclerotic,  the  edge  being  directed  upwards  or 
downwards,  according  as  the  upper  or  lower  section 
is  intended.  The  blade  is  to  be  then  steadily,  not 
too  hurriedly,  pushed  across  the  anterior  chamber, 
until  it  again  penetrates  the  cornea,  opposite  to  the 
point  at  which  it  entered  ;  and  then  slowly 
carried  on,  pausing  from  time  time,  until  the  flap 
of  the  cornea  has  been  completed.  As  soon  as  the 
knife  has  penetrated  the  inner  margin  of  the  cornea 
the  globe  can  be  commanded  with  it  ;  pressure 
from  the  fingers  is  therefore  no  longer  necessary, 
but  if  continued  might  lead  to  escape  of  the  hu- 
mours. The  points  of  the  fingers  should  therefore 
be  removed  from  the  eye  as  soon  as  the  knife  has 
pierced  the  inner  side  of  the  cornea.  The  section 
must  be  made  by  the  onward  progress  of  the  knife  ; 
the  least  retraction  infallibly  leads  to  escape  of  the 
aqueous  humour,  and  the  falling  of  the  iris  before 
the  edge  of  the  knife. 

It  is  very  important  to  allow  all  spasm  of  the 
muscles  of  the  eye  to  subside  before  dividing  the 
last  few  fibres  of  the  cornea,  otherwise  the  lens 
will  leap  out  with  a  gush  of  vitreous  humour  to 
an  extent  which  may  peril  the  safety  of  the  eye, 
and  the  lid  should  be  allowed  to  drop  the  instant 
the  section  is  completed. 

The  extent  of  the  section  should  be  nearly  one 
half  of  the  circumference  of  the  cornea. 

The  patient  should  be  permitted  to  rest  a  few 
moments  after  the  section  of  the  cornea  has  been 
made,  to  allow  the  irritability  of  the  eye  to  sub- 
side. 

The  next  step  in  the  operation  is  to  lacerate  the 
anterior  capsule,  which  is  effected  with  the  sharp 
extremity  of  the  curette.  The  superior  lid  is  again 
to  be  raised,  but  merely  by  the  integument,  which 
is  to  be  pressed  against  the  eyebrow.  The 
curette  is  to  be  held  as  the  knife,  and  as  soon  as 
the  section  is  exposed,  the  sharp  extremity  of  the 
instrument  is  to  be  passed  beneath  the  flap  of  the 
cornea,  taking  care  that  the  point  does  not  become 
entangled  in  the  iris.  When  it  has  reached  the 
pupil,  the  point  should  be  brought  to  bear  on  the 
capsule  of  the  cataract,  which  is  to  be  freely  lace- 
rated by  repeated  light  scratches  of  the  instrument, 
the  lens  being  disturbed  as  little  as  possible.  The 
instrument  is  then  to  be  cautiously  withdrawn. 
The  surgeon  should  now  place  the  concavity  of  the 
scoop  of  the  curette  against  the  eye,  a  little  below 
the  margin  of  tho  cornea,  and  whilst  firm  but  not 
violent  pressure  is  made  with  it,  counter-pressure 
should  be  made  with  the  finger  on  the  upper  part 
of  the  globe.  The  lens  will  now  be  seen  to  turn, 
to  quit  its  capsule,  and  gradually  to  pass  throuo-h 
tho  pupil,  and  then  through  the  wound  in  the 
cornea.  As  soon  as  tho  large  diameter  of  the  lena 
has  passed  the  pupil,  tho  pressure  siiould  be  re- 
moved, or  the  hyaloid  membrane  may  be  ruptured. 
The  lens  is  to  be  removed  with  the  curette,  and 
tho  lid  allowed  to  fall.  After  a  few  moments'  pause, 
gentle  friction  with  the  point  of  the  linger  may  be 
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made  on  the  upper  lid,  to  stimulate  contraction  of 
the  pupil. 

It  was  formerly  the  custom  to  test  the  sight  of 
•    the  patient,  by  holding  a  goblet  of  water  before 
his  eye,  and  desiring  him  to  point  out  the  water 
line,  but  it  is  far  safer  not  to  risk  disturbance  of 
the  section  by  such  a  proceeding. 

The  patient  may  be  directed  to  gently  open  the 
eye,  and  if  the  flap  is  properly  adjusted,  the  pupil 
circular,  and  the  iris  in  its  proper  place,  the  eye 
should  be  finally  closed.  In  operating  on  the  left 
eye,  the  surgeon,  if  ambidextrous,  will  operate 
with  his  left  hand,  and  the  proceedings  will  in  no 
wise  diifer  from  those  already  described.  If,  how- 
ever, he  prefer  to  use  his  right  hand,  he'  must 
place  himself  before  the  patient,  who  is  to  be 
seated  in  a  low  chair,  and  the  assistant  must  be 
behind  the  patient,  whose  head  he  must  firmly 
support.  The  assistant  must  also  take  charge  of 
the  upper  lid,  and  must  be  particularly  cautioned 
not  to  make  undue  pressure  on  the  globe.  It  is  a 
great  advantage  to  an  operator  to  have  an  as- 
sistant who  thoroughly  nnderstands  his  work,  and 
is  acquainted  with  every  step  of  the  proceedings. 
The  operator  is  now  to  support  his  hand  npon 
the  patient's  cheek,  and  taking  charge  of  the  lower 
lid  with  his  left  hand,  he  proceeds  to  make  the 
section,  either  superior  or  inferior,  as  he  prefers. 

The  most  common  accident  during  the  perform- 
ance  of  extraction,  is  premature  escape  of  the 
aqueous  humour.    This  will  occur  if  the  knife  be 
in  the  slightest  degree  retracted  after  the  cornea 
has  been  punctured  ;  if  the  eye  be  allowed  to 
escape  from  it,  or  if  the  blade  be  not  perfectly 
true  ;  and  it  may  be  remarked  that  comparatively 
few  knives  possess  this  valuable  quality.  Should 
this  accident  happen  when  but  a  small  aperture 
has  been  made,  it  is  best  to  withdraw  the  instru- 
ment and  defer  the  operation,  for  there  will  be 
great  risk  of  inflicting  extensive  injury  to  the  iris 
if  the  knife  be  pushed  on  ;  but  if.  the  anterior 
chamber  has  been  crossed  before  the  accident 
happens,  and  the  iris  then  falls  before  the  edge  of 
the  knife,  the  operator  should  pause,  and  with 
the  point  of  his  finger  gently  rub  the  cornea;  this 
frequently  causes  the  iris  to  contract,  when  the 
knife  may  be  cautiously  pushed  on  and  the  section 
completed.    If  a  small  piece  of  the  edge  of  the 
pupil  be  shaved  oif,  it  is  not  a  matter  of  conse- 
quence; but  if  the  edge  of  the  knife  remain  covered 
with  the  iris,  it  is  better  to  withdraw  the  knife 
and  complete  the  operation  with  the  blunt-pointed 
knife.    This  has  a  small  and  narrow  blade,  which 
is  to  be  passed  through  the  wound  and  in  front  of 
the  iris,  and  then  the  edge  being  brought  to  bear 
upon  the  cornea,  that  is  to  be  divided  with  a 
gentle  sawing  motion  in  the  direction  previously 
intended. 

It  is  better  to  have  the  incision  rather  too  free, 
than  so  small  that  a  good  deal  of  force  is  required 
to  press  out  the  cataract,  for  not  only  does  it  then 
escape  in  a  broken  condition,  leaving  fragments 
hphind,  but  there  is  considerable  risk  of  the 
vitreous  iiuinour  escaping. 

A  very  common  occurrence,  especially  with 
young  operators,  is  for  tlie  knife  to  pass  out  before 
it  reaches  the  proper  point  for  ci)untcr-|nincturc, 
wherobj'  the  size  of  the  section  is  much  diminished; 
when  this  is  the  case,  the  wound  m.ay  be  eiilarijcd 
with  the  blunt-pointed  knife,  in  tlio  nianneralrendy 
described  :  if  on  making  pressure,  the  lens  docs 
not  pass  through  the  pupil,  tlic  section  had  better 


be  enlarged,  rather  than  undue  force  applied  to 
squeeze  it  out.  If  the  section  be  so  small  as  not 
to  admit  of  the  passage  of  the  lens,  and  too  great 
pressure  be  used,  the  hyaloid  may  give  way,  and 
so  much  vitreous  flow  out  as  to  cause  the  cataract 
to  sink  behind  the  iris  ;  this  is  especially  likely  to 
happen  if  there  be  fluid  vitreous  humour.  If  the 
lens  be  out  of  sight,  the  eye  should  be  closed,  and 
no  attempt  made  to  fish  it  out,  for  the  pupil  is 
clear,  and  the  case  may  do  well.  If  it  be  .only 
partially  sunk,  the  section  should  be  carefully 
enlarged,  and  then  the  lens  may  perhaps  be  lifted 
out  with  the  sharp  hook  intended  for  the  purpose; 
but  the  most  gentle  management  is  necessary. 

A  rare  accident  after  extraction  is  hfemorrhawe 
from  the  choroidal  vessels.  This  usually  takes  place, 
either  during  the  performance  of  the  operation, 
or  within  a  few  hours  afterwards.  In  a  patient 
of  the  writer's,  however,  profuse  hfemorrhage 
took  place  ten  days  after  the  performance  of  the 
operation.  It  was  in  a  feeble  old  woman,  and  the 
section  had  not  united  ;  but  with  this  exception, 
there  had  been  nothing  unusual  in  the  progress  of 
the  case,  nor  anything  to  account  for  the  sudden 
burst  of  blood  which  unexpectedly  poured  from  the 
eye  whilst  the  patient  lay  quietly  in  bed.  The 
haemorrhage  indicates  a  diseased  condition  of  the 
blood  vessels,  and  is  from  this  circumstance  some- 
tim.es  difficult  to  stop.  Ice  may  be  applied  to  the 
lid,  and  a  compress  bound  on  pretty  firmly;  the 
globe  is  of  course  filled  with  blood,  and  "either 
suppurates  or  atrophies. 

A  valuable  article  on  the  accidents  which  may 
arise  during  or  after  the  performance  of  extraction, 
is  to  be  found  in  the  fourth  volume  of  the  Archives 
d'Ophthalmologie  (De  POpcraiion  dc  la  Caiaracla 
par  Keraiotomie  superieiire,  4-0.).  It  is  founded 
on  observations  deduced  from  780  cases  operated 
on  by  Dr.  Sichel,  and  is  well  worthy  of  perusal. 

After  the  eyelids  have  been  finally  closed,  they 
may  be  covered  with  strips  of  soft  rag,  kept  in 
place  by  a  bandage  passed  round  the  head  ;  undue 
pressure  upon  the  eye  is  to  be  avoided,  and  the  lids 
are  to  be  kept  perfectly  quiet. 

The  patient  should  be  placed  in  bed  on  his  back, 
and  it  is  proper  to  secure  the  hands  with  tapes  at 
night,  to  obviate  the  chance  of  the  ej-e  being 
rubbed  or  struck, 

Oculists  have  differed  as  to  the  time  for  opening 
the  ej'e  after  extraction,  but  the  modem  practice 
is  not  to  do  this  before  the  fifth  daj' :  it  is  highly 
important  that  the  section  should  be  firmly  united 
before  the  lid  is  raised,  and  this  is  not  to  be  ex- 
pected before  the  fifth  da)'.  It  is  better  to  be  late 
than  too  early  in  looking  at  the  eye.  If,  011  ex- 
amining the  eye  cautiouslj',  all  be  well,  the  patient 
may  assume  a  shade,  but  must  be  warned  not  to 
be  too  eager  to  use  the  eye :  for  some  days  very 
subdued  light  is  necessarj-,  and  it  is  higlily  im- 
portant to  avoid  flashes  of  light  entering  the  room 
by  suddenly  drawing  up  the  blind  or  opening  the 
door.  From  ten  days  to  a  fortnight  may  be  con- 
sidered the  period  in  which  the  most  favourable 
recovery  may  bo  expected.] 

Beer  saj's  the  eye  sliould  seldom  be  opened 
before  the  fifth  or  sixth  day.  When  tliis  is  first  ^ 
done,  the  light  sliould  be  vcr}-  modeintc,  and  the 
patient  placed  with  liis  back  towards  it,  all  un-  ^' 
necessary  lateral  light  being  kept  from  the  eye  by 
the  linen  attaclicd  to  the  forehead,  wliile  the  daily 
tri;ils  of  the  newly-recovered  powers  of  the  eye 
should  be  made  with  the  utmost  caution.    On  the 
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8th,  flth,  or,  at  latest,  on  the  lOth  day,  Beer  re- 
commends leaving  the  eye  open,  but  screened  above 
by  a  green-eye  stiade,  in  a  half-darkened  chamber; 
and  the  patient  is  afterwards  to  be  treated,  until 
his  eye  is  perfectly  well,  according  to  the  rules 
already  laid  down  as  proper  to  be  observed  after 
couching.  And  especially  when  the  patient  has  had 
cataracts  in  both  eyes,  iSoer  thinks  it  as  well  to 
apprise  him,  in  order  to  prevent  unnecessary  alarm, 
that,  upon  first  going  out  into  the  open  air,  particu- 
larly in  the  evening,  he  will  be  for  some  moments  al- 
most blinded,  and  then  begin  to  see  again,  but  every 
object  will  now  appear  covered  with  a  white,  shining 
circle,  which  at  length  goes  off ;  though,  in  the 
open  air,  it  will  sometimes  continue  for  several 
days.    {Beer,  b.  ii.  p.  300.) 

[In  the  former  editiims  of  this  work  the  follow- 
ing practice  was  quoted  as  proper  to  follow.  "  A 
few  hours  after  the  operation,  Mr.  Guthrie  always 
bleeds  the  patient,  whether  pain  comes  on  or  not : 
and  if  it  continue  or  afterwards  takes  place,  he 
repeats  the  evacuation.  In  another  few  hours,  if 
no  amendment  occur,  he  has  recourse  to  a  third 
bleeding.  For  the  first  twenty-four  hours  he  does 
not  wish  the  patient  to  be  disturbed  with  purgative 
medicines,  so  as  to  produce  any  risk  of  the  edges 
of  the  cornea  being  displaced,  but  after  this  period 
he  exhibits  saline  aperients,  and  when  much  in- 
flammation is  expected,  he  prescribes  calomel  com- 
bined with  opiate  confection  ;  and  if  the  inflam- 
mation continue,  he  gives  two  grains  of  calomel 
with  J  or  of  a  grain  of  opium,  three  or  four  times 
in  the  course  of  twenty-four  hours,  so  as  to  affect 
the  system,  and  prevent  the  bad  consequences  of 
inflammation  of  the  iris  and  internal  parts  of  the 
eye." 

Such  was  the  general  practice  thirty  years  ago, 
and  it  was  reserved  for  the  late  Frederick  Tyrrell 
to  break  through  the  routine,  and  to  point  out  the 
true  principles  by  which  we  should  be  guided. — 
{Tyrrell,  On  Diseases  of  the  £[ye,  vol.  ii.  p.  427.)  It 
seems  to  have  been  quite  overlooked  in  the  exces- 
sive fear  of  inflammation,  that  a  certain  amount  of 
constitutional  power  is  necessary  for  the  healing 
of  the  extensive  wound  in  the  cornea,  and  that  this 
draining  away  of  the  blood  and  exhausting  of  the 
patient  was,  in  old  or  feeble  persons,  the  very 
means  to  defeat  that  necessary  object.  Juster 
views  are  now  entertained,  and  the  practice  in 
England  at  the  present  day  is  to  watch  the 
patient  closely,  depleting  little,  and  treating  each 
case  according  to  its  special  requirements. 

Mr.  Dixon  makes  some  very  excellent  remarks 
on  the  evils  attending  the  lowering  and  depleting 
system  after  extraction,  and  recommends  the  fol- 
lowing judicious  course  to  be  pursued  :  "  As 
regards  diet,  patients  are  usually  but  little  disposed 
to  take  much  that  is  solid  on  the  day  of  the  opera- 
tion, good  broth  or  beef  tea  being  the  most  accept- 
able form  of  animal  food  ;  but  provided  all  appears 
to  be  going  on  well,  most  patients  may  be  allowed 
a  moderate  quantity  of  solid  animal  food  on  the 
second  or  third  day.  Old  and  feeble  persons, 
however,  will  require  to  have  meat  finely  minced, 
or  some  other  nutritious  and  light  food,  given  in 
moderate  quantities  and  at  proper  intervals,  from 
the  very  day  of  the  operation.  With  regard  to 
Stimulants,  it  is  impossible  to  lay  down  any  ab- 
solute rule.  Those  habitually  accustomed  to  take 
wine,  beer,  or  spirits  must  by  no  mcatis  be  wholly 
debarred  from  them  at  a  time  when  the  nutritive 


powers  of  the  body  are  called  upon  to  form  new 
material  for  rapidly  repairing  a  breach  of  surface. 
In  short,  the  surgeon's  object  must  be  carefully  to 
regulate  both  food  and  stimidants  according  to  the 
patient's  previous  habits  ;  neither  keeping  him  too 
high  nor  too  low,  but  as  near  as  possiljle  up  to  the 
ordinary  level  of  healthy  vigour. — {Dixon,  On  Dis- 
eases of  the  Eye,  p.  341.)] 

The  late  Mr.  Ware  published  some  remarks  on 
the  bad  consequepces  of  allowing  foreign  bodies  of 
any  kind,  after  the  operation,  to  press  unequally 
on  the  globe  of  the  eye  ;  comprehending,  under 
this  head,  the  intervention  of  the  edge  of  the  lower 
eyelid  between  the  sides  of  the  divided  cornea;  the 
inversion  of  the  edge  of  the  lower  eyelid  ;  and  the 
lodgement  of  one  or  more  loose  eyelashes  on  the 
globe  of  the  eye. 

To  prevent  the  first  accident,  every  operator, 
before  applying  the  dressings,  should  carefully  de- 
press the  lower  eyelid  ;  and  before  he  suffers  it  to 
rise  again,  should  take  care  that  the  flap  of  the 
cornea  be  accurately  adjusted  in  its  proper  posi- 
tion ;  and,  that  the  upper  lid  be  dropped,  so  as 
completely  to  cover  it.  After  this,  the  eyelid 
should  not  be  opened  again  for  three  or  four  days, 
that  is,  until  there  is  good  reason  to  suppose  the 
wound  in  the  cornea  closed. 

The  inversion  of  the  lower  eyelid  is  hurtful  in 
consequence  of  its  making  the  eyelashes  rub  against 
the  eye.  These  shouH  be  extracted  the  day  before 
the  operation.  For  the  mode  of  effecting  a  per- 
manent cure,  see  Trichiasis. 

Besides  the  danger  to  which  the  eye  is  exposed 
from  the  inversion  of  the  edge  of  the  lid,  the  eye 
may  receive  injury  from  the  improper  position  of 
the  eyelashes  alone  ;  one  or  more  of  which  dur- 
ing the  operation  may  happen  to  bend  inwards  ; 
or,  becoming  loose,  may  afterwards  insinuate  them- 
selves between  the  inside  of  the  lid  and  the  eye. 
An  eyelash  bent  inward  should  be  rectified  ;  if 
broken  off  and  loose,  it  should  be  removed. 

The  following  observations  by  Beer  are  inter- 
esting:— When  the  dressings  have  been  unskilfully 
applied  ;  when  the  incision  of  the  cornea  has  been 
made  horizontally  upon  a  large  prominent  eye  ; 
when  the  fissure  of  the  eyelids  is  exceedingly  nar- 
row, or  the  patient  is  restless,  a  proper  cicatris- 
ation of  the  wound  in  the  cornea  may  not  follow. 
Though  the  aqueous  humour  may  collect  in  the 
anterior  chamber,  the  partially  united  lamella3  of  the 
cornea  may  be  incapable  of  duly  resisting  the  pres- 
sure of  that  fluid,  and  may  consequently  protrude 
in  the  form  of  a  light-grey,  semi-transparent,  oval 
vesicle,  extending  nearly  the  whole  length  of  the 
wound  in  the  cornea,  and  being  most  prominent  in 
the  centre.  The  patient  complains  of  an  annoying 
sense  of  pressure  in  the  eye,  as  in  cases  of  protru- 
sion of  the  iris  ;  but  the  discharge  of  the  aqueous 
humour  has  completely  stopped,  and  therefore  the 
anterior  chamber  presents  its  natural  appearance, 
and  the  pupil  its  regular  round  shape,  though  the 
edges  of  the  wound  in  the  cornea  are  whitish  and 
swollen.  This  case  was  formerly  regarded  as  a 
prolapsus  of  the  membrane  of  the  aqueous  humour; 
but  Beer  considers  it  as  a  sort  of  hernia  of  the 
cornea,  termed  ccraiocelc.  Merely  puncturing,  or 
cutting  away  the  cyst  is  of  no  service  ;  for,  though 
the  aqueous  humour  immediately  flows  out,  the 
wound  soon  closes  again  and  the  tumor  re-ap- 
pears, attended  also  with  some  risk  of  the  iris  fall- 
ing into  the  cyst,  and  becoming  adherent  to  it. 
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Effectual  relief  cannot  be  obtained  unless  tlie 
tumor  be  removed  with  Daviel's  scissors,  as  close 
as  possible  to  the  wound  ;  the  dressings  skilfully 
arranged  :  and  the  eye  kept  closed  and  quiet  for 
eight  days  or  a  fortnight.  In  such  a  case,  a 
whitish  scar  is  always  permanently  left.  (Beer. 
b.  ii.  p.  393.)  ^ 

Beer  observes,  that  when  the  pupil  contracts 
very  considerably  after  the  incision  in  the  cornea 
has  been  made,  and  the  cataract  at  the  same  time 
remains  at  some  distance  from  the  uvea,  too  small 
an  opening  has  generally  been  formed,  and  it  ought 
to  be  enlarged.  But  if  the  cataract  cannot  be  forced 
through  the  pupil,  without  making  pressure  on  the 
lower  part  of  tlie  eyeball,  and  the  closure  of  the 
pupil  should  still  continue,  the  circumstance  pro- 
ceeds from  the  loss  of  the  aqueous  humour,  and  the 
second  stage  of  extraction  must  be  deferred  a  little 
while,  until  the  pupil  dilates  again,  and  the  oper- 
ation must  then  be  finished  in  a  very  moderate 
light.  (Also  GutJirte's  Operative  Surqeni  of  tie 
Eye,  p.  305.)  ^  ./  ^ 

_  Beer  notices  the  occasional  protrusion  of  the 
ins,  in  the  third  stage  of  the  operation,  more  or  less 
between  the  edges  of  the  incision  in  the  cornea, 
immediately  after  the  exit  of  the  cataract.  Here, 
says  Beer,  the  iris  should  be  reduced  without  the 
least  delay  ;  and  the  pupil,  which  is  completely 
oval,  made  round  again  ;  a  thing,  which  the  oper- 
ator may  easily  perform  by  applying  his  hand  flat 
upon  the  patient's  forehead,  letting  the  latter  shut 
his  eye,  rubbing  the  upper  eyelid  quickly,  yet 
gently,  with  the  thumb,  and  then  suddenlv  openino- 
the  eye.  by  which  means  a  moderate  light  will  at 
once  strike  it,  and  produce  an  expansion  of  the 
iris. 

As  Beer  observes,  if  the  patient  be  verv  restless, 
make  frequent  attempts  to  open  his  eyes  in  the 
least,  and  partly  lie  upon  the  eye,  or  if  in  changing 
the  compresses  the  greatest  caution  be  not  used, 
the  eye  will  perhaps  be  roughly  pressed  upon,  and 
the  ins  protrude  between  the  displaced  and  half- 
opened  edues  of  the  incision  in  the  cornea,  to  which 
it  will  become  adherent  during  a  slow  and  seldom 
very  violent  inflammation.  From  the  moment 
when  the  iris  thus  interprises  itself  between  the 
sides  of  the  wound,  the  aqueous  humour  begins  to 
collect,  and  at  length  pushes  the  iris  considerably 
forwards.  In  this  case,  Beer  recommends  carefully 
opening  the  eye  in  a  very  moderate  light,  and 
adopting  the  expedients  formerly  mentioned  for 
the  purpose  of  making  the  iris  recede.  The  dres- 
sings should  be  re-applied,  and  the  eye  kept  closed 
and  very  quiet  for  at  least  eight  or  ton  days,  so  as 
to  hinder  a  recurrence  cff  this  disagreeable  accident. 
But,  if  the  iris  should  be  already  adherent  to  the 
edges  of  the  wound  in  the  cornea,  the  eye  incapable 
of  bearing  light,  and  the  aqueous  humour  more  or 
less  accumulated  in  the  anterior  chamber,  Beer 
says  everything  must  be  loft  to  time,  while  the 
eye  is  kept  lightly  covered  for  about  a  fortnight, 
and  the  existing  inflammation  [iroperly  treated. 
Then,  if  the  protrusion,  or  staphyloma  of  the  iris 
should  not  be  diminished  by  the  means  calculated 
for  lessening  the  inflammation,  caustic  or  the  knife 
must  be  employed.  {Beer,  b.  ii.  p.  391.)  The 
same  causes,  which  have  been  .-ibove  specified,  as 
conducive  to  a  protrusion  of  the  iris,  may  also  pro- 
duce a  discharge  of  the  vitreous  luimour. 

In  all  patients  who  have  bi^en  operated  upon  for 
cataracts,  the  edges  of  the  eyelids  become  glued 


together  with  mucus  on  the  first  night  after  the 
operation  :  yet  according  to  Beer,  in  individuals 
particularly  subject  to  copious  secretions  of  mucus, 
It  IS  not  imusual  for  the  puncta  lachrymalia  and 
lachrymal  ducts  to  be  blocked  up  with  thickened 
mucus,  whereby  the  tears  are  prevented  from  duly 
passing  down  into  the  nose,  so  that  from  time  to 
time  they  are  discharged  from  the  inner  angle  of 
tlie  eye,  and  collect  under  the  eyelids.  In  this 
case,  the  patient  soon  begins  to  complain  of  a  vio- 
lent, continual,  and  increasing  sense  of  pressure  on 
the  eye,  and  the  upper  eyelid  swells,  unattended 
\vith  any  redness.  Irritable  persons  also  expe- 
nence  a  stupifying  dull  headach.  These  incon- 
veniences may  be  immediately  removed  by  clear- 
ing away  the  mucus  with  a  little  lukewarm  milk 
from  the  inner  canthus,  and  letting  a  stream  of 
clean  water  fall  over  the  cheek.  Care  must  also 
be  taken  to  hinder  a  recurrence  of  the  circumstance, 
and  to  remove  it,  if  it  should  happen. 

After  extraction,  the  loss  of  the  lens  must 
be  supplied  by  proper  spectacles,  which  should 
not  however  be  fitted  to  the  eyes  for  several 
weeks  after  the  cure  has  been  accomplished,  in 
order  to  let  the  eye  recover  first  as  much  power 
as  possible,  without  artificial  aid.  The  power  of 
adjustment  will  necessarily  be  lost,  and  two  pairs 
of  spectacles  be  required  ;  one  for  near,  the  other, 
for  distant  objects. 


Of  Keratonyxis. 
Gleize,  having  commenced  an  operation  by 
extraction,  was  prevented  from  completing  it  by 
a  sudden  movement  of  the  patient's  head  ;  "instead 
of  enlarging  the  opening  in  the  cornea  with 
scissors,  he  introduced  a  needle  through  it,  and 
depressed  the  lens.  This  case  led  to  the  invention 
of  the  new  method  of  operating  by  Iceratonyxis, 
as  it  is  now  termed,  a  description  of  which  Gleize 
published  in  1786.  Gleize's  method  was  sim- 
plified by  Conradi,  who  merely  opened  the  cornea 
and  capsule  of  the  lens  with  a  lance-shaped  knife, 
and  left  the  removal  of  the  cataract  to  be  effected 
by  the  absiirbeiits.  Several  improvements  were 
sniisequeiitly  made  in  this  method  by  Dr.  H. 
Buchhorn,  who  first  gave  it  the  name  of  Kcra- 
tonyjcis,  and  adopted  the  practice  of  dividing  the 
lens,  as  well  as  the  capsule,  and  of  bringing  the 
fragments  forward  into  the  anterior  chamber. 
About  the  same  time,  Mr.  Saunders,  in  England, 
perfected  a  similar  operation,  and  applied  it  par- 
ticularly to  congenital  cataracts.  (See  Guthrie's 
Operative  Surgery  of  the.  Eye,  pp.  331,  332.) 

This  operation  requires  tlie  pupil  to  be  first  arti- 
ficially dilated.  The  belladonna  should  be  applied 
the  day  before,  and  on  the  morning  of  the  operation, 
in  order  that  the  pupil  may  be  completely  dilated  ; 
and  a  few  drops  of  a  solution  of  belladonna,  or  of 
atropine,  shoidd  be  dropped  into  the  eye,  half  an 
hour  before  its  commencement,  so  as  to  prevent  a 
contraction  of  the  pupil  during  the  operation.  In  the 
absence  ofcliloroform  thebost  method  of  keeping  very 
young  patients  suliiciently  steady  dnringtlie  perform- 
ance of  keratonyxis,  is  to  bind  their  arms  firmly  to 
their  side  with  a  broad  roller  or  folded  sheet.  They 
arc  then  to  be  placed  on  a  table  in  the  recumbent 
position,  and  the  head  prevented  fioni  moving  by 
an  assistant  pressing  his  hands  firmly  upon  the 
temples.  Keratonyxis  admits  of  being  divided 
into  two  stages  :  first,  the  introduction  of  the  needle 
through  the  cornea  and  pupil  as  far  as  the  cata- 
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lact ;  and,  sccoudlj',  the  breaking  of  the  lens  to 
pieces,  and  the  division  and  laceration  of  its  capsule. 
For  these  purposes,  Beer  prefers  a  common,  straight, 
spear-shaped,  sharp-edged,  couching-needle,  to  any 
curved  one,  however  fine  it  may  he  made  ;  first, 
because  it  pierces  the  cornea  with  greater  facility  ; 
secondly,  because  both  a  soft  cataract  and  the  cap- 
sule can  be  more  effectually  cut  with  it,  a  larger 
opening  being  made,  through  which  the  aqueous 
luimour  may  flow  over  the  fragments  of  the  lens, 
and  the  dissolution  of  the  cataract  be  thus  ren- 
dered more  certain  ;  whereas,  with  a  curved  needle, 
Beer  says,  the  lens  can  only  be  distiu-bed,  and  the 
capsule  torn,  under  which  circumstances  inflamma- 
tion and  a  secondary  capsular  cataract  are  likely  to 
be  produced.  He  directs  the  instrument  to  be 
introduced  either  at  the  lower,  or  at  the  external 
part  of  the  cornea,  one  line  and  a  half  from  its 
margin,  the  point  being  directed  obliquelj*  towards 
the  pupil,  and  the  capsule  is  to  be  efreclually  cut 
by  moving  the  extremity  of  the  needle  laterally  in 
various  ways  ;  and,  above  all  things,  it  is  neces- 
sarj',  at  the  time  of  breaking  the  lens  piecemeal, 
not  to  let  the  instrument  continue  always  witliiii 
this  body  ;  but,  at  every  stroke,  to  lilt  it  con  pletely 
out  of  the  lens  and  capsule,  and  then  introduce  it 
into  them  again  in  different  directions. 

Dr.  Jacob  prefers,  fur  the  performance  of  this 
operation,  a  fine  sewing-needle,  curved  at  the 
point.  He  says,  that  it  rarely  or  never  leaves  the 
slightest  mark  in  the  cornea.  "  The  capsule  can 
be  opened  to  ai  y  extent  ;  a  soft  or  friable  lens  can 
bo  actually  broken  up  into  a  pulp,  by  pushing  the 
curved  extremity  of  the  needle  into  its  centre, 
and  rev  living  the  handle  between  the  fingers; 
large  fragments  can  be  taken  up  on  the  point  of 
the  needle  from  the  anterior  chamber,  and  forced 
back  out  of  the  way  of  the  iris  ;  or,  if  sufficiently 
soft,  may  be  divided  by  pressing  them  against  the 
back  of  the  cornea  with  the  convexity  of  the 
needle,"  &e.  (See  Dublin  Hospital  RepoHs, 
vol.  iv.  p.  224.) 

Others  give  the  preference  to  an  extremely  fine, 
small,  and  sharp  needle,  slightly  flattened  for  a 
short  distance  from  its  point,  and  with  cutting 
edgrs  to  facilitate  its  passage  through  the  cornea. 
It  should  increase  in  size  from  its  point,  so  that  its 
introduction  may  not  cause  the  escape  of  the 
aqueous  humour.  (See  Middlcmore,  On  Dis.  of 
ilie  Eiic,  vol.  ii.  p.  155.) 

It  may  be  necessary  to  repeat  keratonyxis  two 
or  three  times,  and  this  is  more  prudent  than  doing 
too  much  injury  on  any  one  occasion.  {Middlo- 
tnore,  vol.  ii.  p.  156.) 

After  the  operation,  the  same  light  mode  of 
dressing  and  the  same  after-treatment  are  proper, 
as  are  adopted  in  cases  of  depression  and  reclination. 
Under  the  most  favourable  circumstances,  several 
weeks,  and  sometimes  as  many  months,  elapse, 
before  the  pupil  becomes  quite  transparent. 

According  to  Beer,  keratonyxis  is  not  liable  to 
many  accidents.  Sometimes,  says  he,  the  artifi- 
cially dilated  pupil  contracts,  as  soon  as  the  needle 
has  pierced  the  cornea,  and  reached  the  cataract : 
in  this  circumstance,  the  operator  must  wait  quietly, 
until  the  pupil  gradually  expands  again,  a  change 
which  may  be  promoted  by  screening  the  eye 
with  the  hand.  If  the  operation  were  to  be  con- 
tinued without  delay,  either  the  pupillary  edge  of 
the  iris  would  be  seriously  and  dangerously  hurt 
by  the  needle,  or  the  cataract  could  not  be  effec- 


tually divided.  When,  contrary  to  expectation, 
the  nucleus  of  the  cataract  is  too  hard  to  be  broken 
piecemeal,  reclination  and  depression  should  be 
done  through  the  cornea,  as  well  as  circumstances 
will  allow,  and  these  objects  can  be  more  easily 
effected  with  a  part  than  with  the  whole  of  the 
lens.  When  the  lens  is  found  completely  fluid, 
but  the  capsule  opaque  only  at  some  points,  Beer, 
with  the  view  of  preventing  a  secondary  capsular 
cataract,  recommends  cutting  the  membrane  in  all 
directions,  and  annihilating  it  as  much  as  possible. 
Keratonyxis  may  be  followed  by  the  same  evils 
which  occasionally  take  place  after  depression  and 
reclination,  and  which  will  require  similar  treat- 
ment. But,  according  to  Beer's  experience,  one 
of  the  most  frequent  consequences  is  a  secondary 
capsular  cataract,  which  often  ensues  even  though 
the  pupil  was  quite  clear  at  the  time  of  the  opera- 
tion ;  and  though  it  may  not  quite  blind  the  pa- 
tient, it  considerably  lessens  his  power  of  vision; 
and  renders  the  operation  incomplete. 

When  the  sole  object  of  keratonyxis  is  to  break 
and  cut  the  catarnct  and  its  capsule  piecemeal, 
and  the  fragments  are  to  be  left  to  dissolve  and 
be  absorbed,  the  operatimi  can  be  indicated  only 
where  this  division,  breaking,  dissohitioii,  and 
absorption  of  the  cataract  can  be  successfully 
wrought.  Hence,  Beer  sets  down  the  method 
as  not  calculated  for  firm,  hard,  lenticular  cata- 
racts ;  nor  for  those  which  are  softish  and  sca- 
brous only  upon  their  surface  ;  and,  he  says,  that 
it  is  not  suited  for  capsuln-lenticuiar  cataracts, 
nor  for  any  cases,  trrmed  false  cataracts,  which 
are  of  a  membranous  nature.  Keratonyxis,  he 
observed,  may  be  exjiected  to  answer  nnly  in  fluid 
or  fielatinous  cataracts,  when  the  capsule  is  either 
little  or  not  at  all  opaque  ami  thickened,  and  of 
course  can  be  easily  opened  and  cut  to  pieces,  as 
in  the  case  described  under  the  name  of  encysted 
cataract.  For  the  above  reasons,  the  method  is 
well  adapted  for  children  and  young  subjects,  in 
whom  the  origin  and  general  complications  of  a 
cataract  involve  the  case  in  suspicious  circum- 
stances. 

After  keratonyxis,  the  dilatation  of  the  pupil 
should  be  kept  up  by  means  of  belladonna,  until 
all  symptoms  of  inflammation  have  subsided. 
(See  Guthrie's  Operative  Surgery  of  the  jEi/e, 
p.  336.) 

Keratonj'xis  (the  anterior  operation  of  solu- 
tion) and  extraction  seem  to  Mr.  Middlemore 
to  comprise  all  the  feasible  operations  per- 
formed for  the  cure  of  lenticular  cataract  an- 
terior to  the  iris  ;  for  he  is  unwilling  to  include 
reclination  and  depression,  which  he  believes 
are  more  advantageonsl)'  executed  throngli  the 
sclerotica.  "  If,"  says  ho,  "  we  review  the 
number  and  importance  of  the  textures  which 
have  been  divided  or  injured,  we  find,  that, 
with  the  exception  of  the  parts  actually  impli- 
cated in  the  disease,  the  cornea  alone  is  injured. 
At  least,  they  are  the  only  parts,  the  texture  of 
which  is  necessarily  penetrated."  The  cornea,  it 
is  well  known,  is  not  a  highly  sensible  part ;  and 
hence  the  anterior  keratonyxis  and  extraction  give 
less  pain  than  other  operations  for  cataract.  (See 
Middlemore,  On  Dis.  of  the  Eye,  vol.  ii.  p.  156.) 

Valuable  information  on  keratonyxis  has  been 
published  by  Ijangenbeck  in  the  4th  vol.  of 
his  first  Bibliothek  ;  in  the  1st  vol.  of  his  now 
Bibl.  p.  1,  &c.  1815  ;  and  in  a  tract  entitled 
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Prilfmg  dor  Keralonyxis,  einer  Melhodc  den 
gramii  Staar  dureh  dio  Tloiiilmd  zu  redbtire^i, 
Oder  zuzerslucMr.  nehsl  erliiuicrndeji  Operations, 
gescMcldm.  Gottingen,  18]  1,  See  i\\io  Conradi, 
in  Arnemann's  Magazin,  b.  i.  p.  95,  1 791.  Gleize. 
Nouvelles  Obs.  Pratiques  surles  Mal<;tdies  de  I'CEil, 
p.  no,  1812.  G.  II.  Buchhom's  Diss,  de  Ke- 
raloni/,mle,  Halre,  1811. 


Of  Congenital  Cataract. 
I  sLall  not  stop  here  to  inquire  wliether  tlie 
expression  congenital  cataract  is  used  with  strict 
propriety  ;  but  the  term  is  reprobated  by  Beer  as 
being  in  general  incorrectly  applied. 

So  much  lias  been  already  said  in  a  preceding 
section  of  this  article  concerning  the  propriety 
and  striking  advantages  of  operating  for  the  ca- 
taracts of  children,  that  to  expatiate  further  upon 
this  point  would  be  a  mere  waste  of  time. 

We  have  noticed  the  case,  which  Scarpa  terms 
the  primnr?/  memlranous  cataract,  and  which  is 
mentioned  by  that  distinguished  professor,  as  being 
met  with  in  children,  or  young  people,  under  the 
age  of  twentj',  the  substance  of  the  crystalline 
itself  being  almost  entirely  absorbed,  while  the 
capsule  is  left  in  an  opaque  state,  including,  at 
most,  only  a  small  nucleus,  not  larger  than  a  pin's 
head.    This  disease  is  described  by  Scarpa  as 
being  exceedingly  rare,  and  characterised  by  a 
certain  transparency  and  similitude  to  a  cobweb  ; 
by  a  whitish  opaque  point,  either  at  its  centre  or 
circumference,  and  by  a  streaked  and  reticulated 
appearance.    Now,  this  example,  which  is  repre- 
sented by  Scarpa  as   rare,  appears   from  the 
experience  of  Mr.  Saunders,  to  be  by  no  means  un- 
common ;  since  at  the  London  Infirmary  for  dis- 
eases of  the  eye,  it  was  found,  that  the  majority  of 
congenital  cataracts  were  capsular  or  membranous. 
We  learn  from  Mr.  Saunders's  publication,  that, 
in  the  congenital  cataract,  after  the  crystalline  lens 
has  been  converted  into  an  opaque  substance,  it  is 
gradually  absorbed ;  and,  in  proportion  to  the 
progress  of  absorption,  the  anterior  lamella  of  the 
capsule  approaches  the  posterior,  until  they  form 
one  membrane,  which  is  white,  opaque,  and  very 
elastic.    This  process  is  commonly  completed  long 
before  the  eighth  year,  and  the  operator  will 
now  find  a  substance,  which  he  will  in  vain  en 
deavour  either  to  extract  or  depress.    But  there 
is  one  form  of  the  congenital  cataract,  in  which  the 
absorption  of  the  lens  does  not  proceed,  viz.  when 
the  centre  of  the  lens  is  opaque,  and  its  circum- 
ference  is  perfectly  transparent.     Should  the 
capsule  and  lens  be  penetrated,  however,  with  any 
instrument,  the  opacity  soon  becomes  complete, 
and  from  this  moment  the  substance  of  the  lens 
begins  to  be  absorbed. 

According  to  the  experience  of  Mr.  Saunders 
in  congenital  cataract,  the  lens  may  be  either 
solid,  soft,  or  fluid,  but  more  frequently  it  is 
partially  or  completely  absorbed,  and  the  cataract 
is  capsular. 

[Mr.  Dixon  considers  that  there  are  four  well- 
marked  forms  of  congenital  cataract.  fOp.  cit. 
204.)]  ^ 

The  following  table  of  forty-four  cases  is  given 
in  Mr.  Saunders's  work,  for  the  purpose  of  show- 
ing in  what  proportion  each  species  of  cataract  has 
been  found  to  prevail  in  congenital  cases :  — 
Solid  opaque  lens,  with  or  without  opacity  of  the 

capsule.    Three  single,  two  double  cataracts  5 


-  2 


-  1 


Solid  lens,  opaque  in  the  centre,  transparent  in 
the  circumference,  with  capsule  in  the  same 
state.    Five  double  -       -       .       .  .5 
Soft  opaque  lens,  with  or  without  opacity  of  the 

capsule.    Two  single,  two  double-       .  .4 
Soft  opaque  lens,  with  solid  nucleus.  One 

single,  two  double  3 

Soft  opaque  lens,  with  dotted  capsule,  the  spots 

white,  the  spaces  transparent.    Two  double  -  2 
Fluid  cataract,  with  opacity  of  the  capsule. 

Two  single       -       -       .       .       .  .9 
Fluid  cataract,  with  opacity  of  the  capsule,  and 

closed  pupil.  Two  double  -  -  .  .2 
Opaque  and  thickened  capsule,  the  lens  being 
completely  absorbed,  or  the  remains  of  it 
being  thin  and  squamose.  Six  single,  twelve 
double  18 
Opaque  and  thickened  capsule,  with  only  a  very 
small  nucleus  of  the  lens  unabsorbed  in  the 

centre.    Two  single  

Opaque  and  thickened  capsule  in  the  centre, 
remains  of  the  lens  in  the  circumference, 
One  double      -       .       -  . 
Here  the  corresponding  character  of  congenital 
cataracts  in  the  eyes  of  each  individual  is  exhibited 
by  the  number  of  double  cases,  and  we  are  inform- 
ed that  the  same  character  was  preserved  in  the 
cataracts  of  several  children  of  the  same  family. 
{Saunders,  On  Diseases  of  the  Eye,  edit,  ly  Dr 
i^'an-e,  pp.  135,  136.) 

Mr._  Lawrence  observes,  that  congenital  cata- 
ract "  is  sometimes  lenticular,  but  more  frequently 
capsulo-lenticular.  The  lens  is  generally  opaque 
throughout  ;  generally  of  its  natural  consistence, 
which  is  gelatinous,  sometimes  softer,  or  even  fluid, 
but  never  hard.  After  losing  its  transparency,  the 
crystalline  lens  frequently  undergoes  absorption : 
hence,  we  often  find  it  lessened,  reduced  to  a  small 
fragment,  or  as  thin  as  a  wafer."  {On  Dis.  of  the 
Exjc,  p.  443.)  With  reference  to  the  statement, 
that  a  congenital  cataract  is  never  hard,  I  may 
mention  that  Mr.  Alexander,  this  autumn  (1836), 
in  the  presence  of  Mr.  Bainbridge  of  Tooting  and 
myself,  extracted  from  the  eye  of  a  young  woman, 
aged  eighteen,  who  had  congenital  cataracts,  a  lens, 
wlvich  was  as  hard  as  that  of  the  eye  of  a  boiled 
mackerel.  Another  gentleman  of  great  experience 
in  this  subject  believes,  that,  when  lenticular 
cataract  occurs  in  very  early  life,  it  is  always  soft, 
unless  the  lens  be  the  seat  of  cretaceous,  or  osseous 
deposition.  (See  Middlemore,  On  Dis.  of  the  Eye, 
vol.  ii.  p.  94.) 

Congenital  cataract  appears  frequently  to  afilict 
several  children  of  the  same  parents.  In  the  course 
of  the  present  article,  I  have  already  had  oc- 
casion to  advert  to  two  striking  examples  of  this 
fact.     The  first  is  related  by  Mr.  Lucas,  who 
attended  five  children  of  a  clergyniijn  at  Leaven, 
near  Beverlej',  all  born  with  cataracts.  (See  il/erf. 
Obs.  and  Inquiries,  vol.  vi.)     The   second  is 
mentioned  by  Mr.   Gibson,  who  saw  five  or 
six  children,  the  families  of  two  sisters,  who 
were  all  totally  blind,  and  in  an  idiotic  state,  hav- 
ing cataracts  accompanied  with  amaurosis.  {Edin. 
Med.  aitd  Surgical  Journal,  vol.  viii.  p.  398,) 
Several  instances  occurred  to  the  late  Mr.  Saun- 
ders.   In  one  famil}',  two  brothers  were  thus 
afflicted.    In  a  second  familj',  two  brothers,  twins, 
became  blind  with  cataracts  at  the  nge  of  twenty- 
one   months,  each  within  n  few  daj-s  of  the 
other.    It  is  remarkable,  that  the  four  cataracts 
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liad  precisely  the  same  character.  In  a  third 
family,  a  brother  and  two  sisters  were  horn  with 
this  disease.  The  eldest  sister  was  affected  with  it 
only  in  one  eye,  the  brother  and  youngest  sister  in 
both  eyes.  In  a  fourth  family,  three  brothers  and 
a  sister  had  all  congenital  cataracts.  {Saunders,  On 
Diseases  oftheEye,  pp.  1 34, 135.)  One  very  remark- 
able example  is  recorded  by  Diipuytren  (see  Clin. 
C/iir.  t.  i.  p.  39.),  where  a  lady,  her  daughter, 
and  three  grand-children,  were  all  afflicted  with 
cataract. 

Children  with  congenital  cataracts  possess  vari- 
ous degrees  of  vision  ;  but,  when  they  are  totally 
blind,  their  eyes  not  being  attracted  by  external 
objects,  volition  is  not  exercised  over  the  muscles 
of  these  organs,  which  roll  about  with  an  irregular, 
rapid,  and  trembling  motion. 

I  shall  now  proceed  to  speak  of  the  manner 
of  operating  upon  children.  Until  the  time  of 
Pott,  the  intention  of  surgeons,  in  couching,  or 
depressing  the  cataract  (as  indeed  the  expression 
itself  implies,)  was  to  push  the  opaque  crystalline 
downward,  away  from  the  pupil.  Pott,  con- 
scious that  the  cataract  often  existed  in  a  fluid  or 
soft  state,  was  aware  that  it  could  not  then  be  de- 
pressed ;  and,  therefore,  in  such  cases,  he  recom- 
mended using  the  couching-needie  for  the  express 
purpose  of  breaking  down  the  cataract,  and  of 
making  a  large  aperture  in  the  capsule,  so  that  the 
aqueous  humour,  which  he  believed  to  be  a  solvent 
for  the  opaque  crystalline,  might  come  into  imme- 
diate contact  with  this  body.  This  operation,  sub- 
sequently to  Pott,  has  been  strongly  and  ably 
recommended  by  Hey,  of  Leeds,  and  Professor 
Scarpa,  of  Pavia.  In  the  cases  of  children,  it  even 
received  the  approbation  of  Ware.  {On  the 
Operation  of  Puncturing  He  Capsule  of  the  Crys- 
talline Humour,  p.  9.) 

But,  notwithstanding  the  utility  and  efficacy  of 
lacerating  the  front  layer  of  the  crystalline  capsule 
had  been  so  much  iiisisted  upon  by  Scarpa  and 
others,  their  observations  were  confined  to  the  ca- 
taract in  the  adult  subject,  and,  before  the  example 
set  by  Saunders,  no  one  (excepting,  perhaps, 
Gibson  of  Manchester)  ventured  to  apply,  as  a 
regular  and  successful  practice,  such  an  operation 
to  the  eyes  of  infants  and  children. 

Tlie  principle  on  which  Saunders  proceeded  in 
his  operations  on  the  congenital  cataract,  was 
founded  on  the  opinion,  that  the  only  obstacle  to  the 
absorption  of  the  opaque  lens  is  the  capsule  ;  and 
that,  as  the  latter  also  is  most  generally  opaque, 
"  the  business  of  art  is  to  eifect  a  permanent  aper- 
ture in  the  centre  of  this  membrane.  This  applies 
to  every  case  of  congenital  cataract  which  can 
occur."  Saunders  used  to  overcome  the  difficulty 
of  operating  upon  children,  by  fixing  the  eyeball 
with  Pellicr's  elevator,  having  the  patient  held  by 
four  or  five  assistants,  dilating  the  pupil  with  bel- 
ladonna, and  employing  a  very  slender  needle, 
armed  with  a  cutting  edge  from  its  shoulder  to  its 
point,  and  furnished  with  a  sharp  point,  calcu- 
lated to  penetrate  with  the  utmost  facility. 

Before  the  operation,  the  extract  of  belladonna, 
diluted  with  water  to  the  consistence  of  cream,  is 
to  be  dropped  into  the  eye,  or,  to  avoid  irritation, 
the  extract  itself  may  be  smeared  in  considerable 
qu.antity  over  the  eyelid  and  brow.  In  less  than 
an  hour,  if  there  be  no  adhesions,  it  produces  a 
full  dilatation  of  the  pupil,  exposing  to  view  nearly 
the  whole  anterior  surface  of  the  cataract.  The 
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application  should  then  bo  washed  from  the  ap- 
pendages of  the  ej^e. 

In  using  the  needle,  Saunders  most  carefully 
abstained  from  doing  any  injury  to  the  vitreous 
humour,  or  its  capsule,  audit  was  an  essential  point 
with  him  to  avoid  displacing  the  lens.  In  directing 
the  extremity  of  the  instrument  to  the  centre  of  the 


capsule,  he  passed  it  either  through  the 
near  the  edge  of  this  membrane  (the  operation 
now  called  keratonyads),  or  through  the  sclerotica, 
a  little  way  behind  the  iris.  By  the  first,  which  is 
called  the  anterior  operation,  Mr.  Saunders  con- 
ceived that  less  injury  would  be  inflicted,  and  less 
irritation  excited,  than  by  introducing  the  needle 
behind  the  iris,  through  all  the  tunics  of  the  eye. 
In  every  case,  the  first  thing  aimed  at  was  the  per- 
manent destruction  of  the  central  portion  of  the 
capsule  to  an  extent  equal  to  that  of  the  natural 
size  of  the  pupih  If  the  capsule  contained  an 
opaque  lens,  Saunders  used  next  to  sink  the  needle 
gently  into  the  body  of  the  crystalline,  and  mo- 
derately open  its  texture,  cautiously  observing  not 
to  move  the  lens  at  all  out  of  its  natural  situation. 

When  the  case  was  a  fluid  cataract,  Saunders 
was  content  in  the  first  operation  with  simply  lace- 
rating the  centre  of  the  capsule,  being  desirous  of 
avoiding  to  increase  the  irritation  following  the 
diffusion  of  the  matter  of  the  cataract  in  the  aque- 
ous humour. 

■  When  the  cataract  was  entirely  capsular,  Saun- 
ders acted  with  rather  more  freedom,  as  he  enter- 
tained in  this  case  less  fear  of  inflammation :  but, 
in  other  respects,  he  proceeded  with  the  same  ob- 
jects in  view,  which  have  been  already  related, 
and  of  which  the  princip.il  consisted  in  effecting  a 
permanent  aperture  in  the  centre  of  the  capsule, 
without  detaching  this  membrane  at  its  circum- 
ference ;  for  then  the  pupil  would  have  been 
more  or  less  covered  by  it,  and  the  operation  im- 
perfect, "  because  this  thickened  capsule  is  never 
absorbed,  and  the  pendulous  flap  is  incapable 
of  presenting  a  sufficient  resistance  to  the  needle  to 
admit  of  being  removed  by  a  second  operation." 
(P.  145.) 

Mr.  Saunders  found,  that  the  greatest  success 
attended  the  operation  between  the  ages  of  eight- 
teen  months  and  four  years. 

The  only  particularity  in  Saunders's  treatment 
of  the  eye  after  the  operation,  was  that  of  applying 
the  belladonna  externally,  for  the  purpose  of  mak- 
ing the  pupil  remain  dilated,  till  the  inflammation 
had  ceased,  so  as  to  keep  the  edge  of  the  iris  from 
contracting  adhesions  with  the  margin  of  the  torn 
capsule.  This  last  practice  is  found  to  be  so  im- 
portant, that  it  is  never  neglected  by  any  good 
operator  of  the  present  day.  In  leaving  this  part 
of  the  subject,  I  must  advise  every  surgeon  to  read 
the  interesting  account  of  Saunders's  practice,  pub- 
lished by  his  friend  and  colleague.  Dr.  Farre. 

[The  necessity  for  assistants,  or  any  measures 
to  overcome  the  resistance  of  the  children,  is 
now  entirely  obviated  by  the  introduction  of  chloro- 
form :  there  are  no  patients  who  bear  anieathetics 
better  than  children,  and  none  in  whom  their  aid  is 
more  valuable.  Under  the  influence  of  chloroform 
the  operation  for  congenital  cataract  can  be  per- 
formed vvitli  the  utmost  facility,  and  frequently 
without  even  reddening  the  eye. 

The  anterior  operation  is  that  preferred  at  tho 
present  day,  and  is  performed  much  after  tho 
manner  reconmiended  by  Mr.  Saunders.  More 
v  F  4 
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stress,  however,  is  laid  on  the  advantage  of  doinn- 
but  httle  at  a  time.    For  though  the  cure  may  be 
somewhat  more  tedious,  the  risk  of  inflammation  is 
far  less  than  when  the  lens  is  extensively  cut  up 
and  disturbed.    Generally  speaking,  three  opera- 
tions suffice  for  the  removal  of  congenital  cata- 
ract :   less  may  be  required  —  more  are  seldom 
needed  ;   and  if  the  pupil  be  well  dilated,  and 
the   operations  performed   with    judgment,  the 
proceeding  may  almost  certainly  lie  expected  to 
succeed.     I  may,  however,  remark,   that  the 
danger  of  inflammation  holds  a  direct  ratio  to 
the  age  of  the  patient.    I  have  never  known  it 
to  arise  in  infants,  seldom  under  puberty  ;  but 
after  that  age  the  patient  should  be  carefull}'^'  pre- 
pared by  diet,  regimen,  and,  if  necessary,  by  medi- 
cine; not  but  that  a  patient  may  be  over-prepared 
and  brought  into  such  a  state  of  irritability,  as  to 
bring  about  the  very  event  intended  to  be  obvi- 
ated.   In  like  manner,  he  may  be  over-treated 
after  the  operation  ;  and  I  am  decidedly  of  opinion 
that  success  is  to  be  obtained  after  all  operations 
on  the  eye,  just  in  proportion  to  the  judgment  and 
tact  Avith  which  the  patient  is  treated.  (Med. 
Times  and  Gazette,  July  17,  1852.)] 
_  Great  manual  skill,  and  invariable  gentleness, 
mdeed,  seem  to  me  to  have  had  more  share  in 
rendering   Mr.  Saunders's  operation  successful, 
than  any  particularity  either  in  his  method  or  his 
instrument.    I  have  no  hesitation  in  declaring  my 
own  partiality  to  the  principles  on  which  his 
practice  was  founded,  and  my  belief,  that  they 
are  well  calculated  to  improve  most  materiallv 
this  interesting  branch  of  surger3%    I"  conclusion, 
I  shall  mention  Mr.  Guthrie's  general  opinion  re- 
specting the  kinds  of  operation  suited  for  the  three 
classes  of  cataracts,  into  which  he  arranges  them 
for  the  consideration  of  this  important  point;  the 
liard  admit  only  of  extraction,  or  displacement; 
the  soft,  seldom  of  displacement,  or  of  extraction, 
but  usually  of  division;  tiie  capsular,  neither  of 
displacement,  extraction,  nor  division,  purely  con- 
sidered as  such,  but  by  laceration,  and  removal  of 
the  opaque  body  from  the  axis  of  vision  by  dif- 
ferent operations,  which  although  they  may  par- 
take of  the  nature  of  all,  are  yet  not  precisely 
either.    All  intermediate  states" of  disease,  such, 
for  instance,  as  the  caseous  and  fluid  cataracts, 
admit  of  some  slight  deviations  from  tliese  rules, 
but  are  still  regulated  by  the  same  principles. 
(Operative  Suryery  of  the  Eye,  p.  365.) 

With  respect  to  extraction,  also,  it  deserves 
careful  recollection,  that  it  is  a  method,  which, 
though  the  cataract  may  be  of  a  hard  consistency, 
is  often  prohibited  by  various  unfavourable  cir- 
cumstances, which  I  have  taken  notice  of  in  the 
foregoing  pages.    When  cataract  takes  place  in 
an  extremely  old,  or  in  a  very  feeble  individual, 
reclination,  or  depression,  is  preferred  by  Mr.  Mid- 
dlemore  to  extraction,  unless  there  be  reason  to 
believe  that  the  lens  is  unusually  large.  The 
ground  for  this  prelerence  is  the  tendency  of  the 
cornea  to  slough  in  such  persons,  and  the  hazard 
of  there  being  an  insufficient  degree  of  reparative 
power  to  effect  the  union  of  the  divided  cornea. 
(See  Middtcmore,Oii  Dis.  of  the  Eye,  vol.  ii.  p.  11 1.) 
Yet,  1  have  known  incisions  in  the  cornea  hcnl  as 
lavourably  in  extremely  old  persons,  as  in  young 
The  case  of  tlie  late  Sir  William  Blizard,  who  had 
a  cataract  cxtiactod  by  Mr.  Lawrence  at  the  age 
of  ninety,  was  a  memorable  example  of  it. 


When  the  crystalline  lens  is  extracted,  depressed, 
or  destroyed,  vision  can  never  be  restored  toils 
vZ^'  ,  near-sighted  persons,  in 

whom  the  power  of  refraction  is  too  great,  regain 
ordinary  vision;  but  far-sighted  individuals^see 
worse  than  they  did  previously  to  the  formation  of 
the_ cataract.  These  will  require  convex  glasses, 
which,  however,  they  should  not  begin  to  employ 
till  long  after  the  operation,  lest  the  intensity  of  the 
impression  produced  by  them  should  bring  on  in- 
ilammation  of  the  eye,  and  deprive  the  patient  of 
the  benefit  already  derived  from  the  operation, 
(bee  Dupuytren,  Clin.  Chir.  t.  i.  p.  77.)  Some 
weeks,  says  another  experienced  surgeon,  should 
elapse,  before  the  patient  begins  to  use  his  glasses, 
and  he  will  act  prudently  in  employing  spectacles 
at  all  times  sparingly-.  (See  Laicrence,  On  Dis.  of 
the  Eye,  p.  427.)  W.  White  Cooper. 

Consult  P.  Brisseau,  Nouvelles  Obs.  sur  la  Cata- 
racte,  proposdes  a  I'Acad.  des  Sciences,  1705.  Tour- 
^^in^-J>^aitre.Ta7i,Trait6  des  Maladies  de 
1  (Ell,  4to.  Pans,  1707.  Charles  de  fit.  Ives,  Nouveau 
iraite  des  Maladies  des  Yeux,  12mo.  Paris,  17''2 
T  Ue  Catai  acta,  Ar?ent.  1721.  A.  Petit, 

l^ettre  dans  laquelle  il  ddinontre  que  le  Crystallin  est 
tort  prfis  de  I'Uvde,  et  rapporte  de  nouvelles  Preuves, 
qui  concernent  I'Opdration  de  la  Cataracte.  (Haller 
Uisp.  Chir.  V.  570.)   L.  Heisler,  De  Cataracta,  &c. 
tract.  Alt.  1713;  Vindicia:  de  Cataracta,  &c.  Alt. 
1713;  and  Apologia  et  uberior  Illustratio  Systematis 
sui  de  Cataracta,  Glaucomate,  et  Amaurosi,  12rao. 
Altorf.  1717.    PoiiV  Remarks  on  the  Cataract,  vol. 
111.  of  his  Chirureical  Works.   Daviel,  Sur  une  Nou- 
velle  M^thode  deGuerirla  Cataracte  par  I'Extractlon 
du  Crystallin,  1747;  and  in  Mdni.  de  I'Acad.  de  Clii- 
rurffie,  t.  v.  p.  369,  M\t.  I2mo.   A.  Bischoff,  A  Trea- 
tise on  the  Exlraction  of  the  Cataract,  8vo.  Lond. 
1793.    WenzeVs  TiealKi  on  the  Cataract,  by  JT'ffre. 
8vo.  Lond.  1791.    W.  H.  J.  Buchhurn,  Die  Kera- 
tonyxis,  Line  neue  geCahrlosere  Methode  den  g:rauen 
Staar  zu  operiren,  &c.  8vo.  Mag:d.  1811.  Jlic/iter's 
Treatise  on  the  Extraction  of  the  Cataract,  transl. 
8vo.  Lond.  1791 ;  and  Antangsgr.  der  Wundarzney- 
Kunst,  b.  ill.    Jo7i.  Wathen,  A  Diss,  on  the  Theory 
and  Cure  of  the  Cataract,  in  which  the  Practice  of 
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CATHETER  (from  icaBiTifxt,  to  thrust  into). 
A  tube  which  is  introduced  through  the  urethra 
into  the  bladder,  for  tlie  purpose  of  drawing  off  the 
urine  when  it  has  accumulated  in  this  organ,  and 
cannot  be  discharged  in  the  natural  way  (see 
Urine,  Retention  of)  ;  or  sometimes  for  pro- 
moting its  quick  evacuation  as  soon  as  it  has  de- 
scended from  the  kidneys,  as  whore  the  bladder 
or  urethra  has  given  way,  or  been  wounded,  and 
it  is  a  matter  of  urgent  importance  to  prevent  any 
further  effusion  of  urine.  Plere  the  patient's 
chance  of  preservation  will  depend  partly  upon 
free  incisions  for  the  discharge  of  the  urine  already 
effused,  and  partly  upon  the  prompt  use  of  the 
catheter,  to  hinder  fresh  quantities  of  this  fluid  from 
getting  into  the  cellular  tissue,  or  even  sometimes 
into  the  cavity  of  the  peritoneum,  as  in  a  wound  or 
rupture  of  the  bladder.  (Sec  RLAnDER,  Gun- 
shot Wounds,  and  Wounds.)  Catheters  arc  also 
very  important  means  in  the  treatment  of  stric- 
tures of  the  urethra,  and  fistula;  in  perina:o.  (See 
Fistula  in  Peiun/Eo;  Urethra,  Stiuctuiies 
OF  ;  and  Urinary  Aisscesses.)  Occasionally, 
they  are  employed  for  tlie  injection  of  lluid  into 
the  bladder,  as  where  coagula  are  lodged  in  this 
viscus,  or  where  it  is  advantageous  to  have  il  in  a 
distended  state  during  the  performance  of  an  opera- 
tion, as  that  of  LitkotrUy.  (Sec  this  word.)  Of 
course,  there  arc  two  kinds  of  catheters ;  one  in 
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tended  for  the  male  ;  the  other,  for  the  female 
urethra.  With  respect  to  catheters,  three  things 
arc  to  be  considered  :  —  1st,  tlie  instrument  itself  ; 
2nd,  the  manner  of  introducing  it ;  and  3rd,  the 
conduct  to  be  pursued  after  its  introduction. 

[Catheters  are  either  inelastic,  and  made  of 
metal,  rendering  thein  finn,  and  resisting;  or  elastic 
and  flexible,  made  of  elastic  gum,  and  usually 
called  gum  catheters.]    Metal  catheters  were  an- 
ciently composed  of  copper  ;  Celsus  knew  of  no 
other  kind.    As  these,  however,  had  the  incon- 
venience of  becoming  incrusted  with  verdigris, 
they  at  length  fell  into  disuse,  and  others,  made 
of  silver,  were  substituted  for  them.    This  change, 
which  was  made  as  early  as  the  time  of  the  Arabian 
practitioners,  still  receives  the  approbation  of  the 
best  modern  surgeons.    A  common  silver  catheter 
is  a  tube,  of  such  a  diameter  as  will  allow  it  to  be 
introduced  with  ease  into  the  urethra,  and  of  va- 
rious figures  and  lengths,  according  as  il  is  in- 
tended for  the  young  or  adult,  the  male  or  female, 
subject.    For  an  adult  female  it  should  be  about 
six  inches  long;  and,  for  young  girls,  four  or  five. 
For  men,  the  length  ought  to  be  from  ten  inches 
and  a  half  to  eleven  inches.    But,  as  the  instru- 
ment need  not  enter  far  into  the  bladder,  Mr.  John 
Bell's  advice  to  avoid  too  great  a  length  merits 
observance.  {Principles  of  Surgery,  vol.  ii.  p.  193.) 
In  cases  of  diseased  prostate  gland,  the  catheter 
should  be  much  longer  than  in  others.  (See 
Prostate  Gland.)   As  the  urethra  in  some  in- 
stances is  narrow,  and  in  others  wide,  surgeons 
should  be  furnished  with  catheters  of  different 
diameters.    The  choice  of  the  instrument,  with 
respect  to  its  width,  is  likewise  determined  very 
much  by  the  nature  of  the  disease  of  the  urethra. 
{Langenheck,  Bihl.  b.  i.  p.  1177.)    For  a  woman, 
the  diameter  ought  to  be  at  least  tvi'o  lines ;  and 
for  girls,  a  line  and  a  half.    For  male  adult  sub- 
jects, Desault  recommends  the  thickness  of  two 
lines  and  one-third  ;  and  for  boys,  that  of  a  line 
and  a  half.    In  general,  whenever  the  urethra  is 
pervious,  it  is  better  to  follow  the  advice  of  De- 
sault, and  employ  a  largish  catheter,  which  will 
enter  the  passage  more  easily,  and  not  be  entangled 
in  the  folds  of  the  membranous  lining  of  the 
canal,  while  it  will  afford  a  more  ready  outlet  for 
the  urine.    On  the  other  hand,  a  small  catheter 
should  be  preferred,  when  there  are  obstructions 
in  the  passage.    Catheters  also  differ  in  shape : 
those  which  Desault  used  for  male  subjects  had 
only  a  slight  curvature  of  one-third  of  their  length  ; 
a  curvature  which  began  insensibly  from  their 
straight  part,  and  was  continued  to  the  very  end  of 
their  beaks.  The  curvature  was  also  regular,  so  as 
to  form  the  segment  of  a  circle  of  six  French  inches 
in  diameter.     Amussat  recommends  the  use  of 
straight  catheters,  which  arc  passed  as  far  as  the 
pubes,  while  the  penis  is  drawn  upwards,  which  is 
then  brought  down  between  the  thighs  so  as  to 
lessen  the  bend  of  the  urethra.    One  advantage 
imputed  to  a  straight  catheter  is,  that  it  may  be 
rotated  between  the  surgeon's  fingers,  whei'eby  the 
chanco  of  its  surmounting  every  obstacle  will  be 
increased.    {Archives  Ghi.  de  Mid.  t.  iv.  Also 
P.  Ecot,  Diss,  du  Catharismo  c.vcrcee  avcc  la  Sonde 
droite,  Strasb.,  I!i2r),  4to.)    As  the  course  of  the 
healthy  urethra  in  the  male  subject  is  regular,  the 
caprice  evinced  by  surgeons  in  the  different  curv- 
atures of  their  catheters  cannot  be  founded  on 
any  correct  anatomical  principles,  and  the  bend 
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of  the  nistruraent  (at  least  for  subjects  of  the  same 
age  and  stature)  should  generally  not  vary  at Tn! 
but  be  stnctly  adapted,  as  Langenbeck  remarks,  to 
tl  e  uatural  track  of  the  urethra!  {Bihl.  i.  p.  I177  ) 
The  female  catheter,  however,  has  only  a  sligh 
curvature  towards  its  beak  ;  a  shape  adapted  to 
the  direction  of  the  meatus  urinarius.  Desault 
improved   sj  ver  catheters,  by  causing  them  to 
sidpTnf  ^;;>"\'=1''P"«'''  openings,  or  eyes,  at  the 
sides  of  the  beak,  with  rounded  edges,  instead 
of  the  longitudinal  slits  previously  i„  use,  in  which 
the  lining  of  the  urethra  was  frequently  Entangled 
pinched    and  lacerated,  so  that  acute  pain  "and 
profuse  hemorrhage  were  the  consequences  With 
the  view  of  preventing  these  evils,  he  also  filled 
up  the  openings  with  lard.    (See  (Et.vres  Chir 
de  Desault,  t.  m    p.  ngj     Qn  each   side  of 
the    external   end  of  the  catheter  is  a  small 
ring,  by  means  of  which,  and  some  tape,  it  can  be 

[Mr  Briggs,  my  late  colleague  at  the  Lock  Hos- 
pital,  devoted  much  time  and  care  in  ascertaining 
the  natural  curve  of  the  urethra  in  the  adult  male! 
He  rehed  principally  on  casts  of  the  urethra  made 

,,L;."J''''"!  "f^d  ^''^  the  urethra  and 
bladder  of  the  dead  subject.  His  investigations 
led  him  to  the  conclusion  that  the  curve  of  the 
adul  t  urethra  corresponded  to  a  segment  of  a  circle 
01  to  3i  inches  m  diameter.  « In  a  plaster  cast," 
he  saye,  "  taken  from  a  lateral  vertical  section  ^f 
the  pelvis  of  an  adult  after  the  urethra  had  been 
injected  with  wax,  the  curve  was  found  to  com" 
mence  at  li  inch  anterior  to  the  bulb,  and  from 
tHis  point  to  Its  termination  in  the  bladder  to  form 
*T  'Tr  u''  °^  Scinches  in  diameter,  the 

chord  of  the  arc  being  2f  inches,  or  rather  less  than 
one  third  of  the  circumference.  In  another  cast 
the  chord  Ox  the  segment  was  found  to  measure 
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2to  inches  of  a  circle  of  3^  inches  in  diameter." 
Mr  Henry  Thompson,  in  his  lately  published  work 
on  the  pathology  and  treatment  of  stricture,  adopts 
Mr.  J3riggs  s  conclusion,  and  recommends  that  the 
curve  given  to  metallic  catheters  should  form  about 
foths  of  a  circle  of  3^  inches  in  diameter.   He  ob- 
serves, the  curves  of  the  catheters  usually  found  at 
the  instrument  makers'  describe  arcs  of  circles  va- 
rying from  4  to  4i  inches  in  diameter,  and  that 
the  arcs  comprise  rather  less  than  ^th  of  the  circum- 
lerence.   Mr.  Briggs  also  points  out  the  advantage 
ot  having  the  catheter  graduated,  so  that  the  sur- 
.  fiwn  may  read  off  in  inches  or  in  fractions  of  inches 
the  extent  to  which  the  instrument  has  passed  into 
the  urethra  during  its  introduction,  by  which  means 
more  precise  knowledge  may  be  obtained  of  the 
normal  length  of  the  whole  or  of  separate  parts  of 
the  canal,  and  the  position  of  any  obstruction  in 
It  more  exactly  defined.    Mr.  Briggs  estimates  the 
average  length  of  the  adult  male  urethra,  as  thus 
measured  by  the  graduated  catheter,  to  be  about- 
'.J  or  7f  inches,  of  which  5i  inches  belong  to  the 
spongy  portion,  and  the  remainder  to  the  mem- 
branous and  prostatic.  He  found  the  same  relative 
measurements  to  hold  good  when  taken  from  post 
mortem  casts  of  the  urethra.    In  a  plaster  cast  of 
a.  vertica  section  of  the  male  pelvis,  where  the  eu- 
me  urethra  measured  8^  inches,  ho  found  that  Ca 
inches  belonged  to  the  spongy,  and  the  remaining 
tion  "lembrauous  and  prostatic  port 

iions    {^Brisas  On  Slrwture  of  the  Urclhra,  pp.  12 
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the  catheter  just  advocated  it  will  be  as  well  to 
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l^nfi    f  !t    "  ^'      o''"<"i8  that  if  the 

length  of  the  arc  of  the  curve  be  either  increased 
or  dnnmished,  the  point  will  form  either  a  greate. 
01  less  than  a  right  angle  with  the  stem.  The  Z. 
geon  should  on  all  occasions  note  carefully  the  dt 
glee  of,  the  curve  as  well  as  its  length  in  the 
instrument  he  may  be  about  to  use,  otLrJL  h 
may  be  deceived  as  to  the  exact  position  of  the 
point  during  Its  introduction.] 

Besides  silver  catheters,  surgeons  now  fre- 
quently employ  flexible  ones  made' of  elastic  gum. 
These  last,  indeed,  are  of  so  much  importance, 
that  they  may  be  said  to  constitute  one  of  the 
greatest  improvements  in  surgery.     I  shall  not 
here  inquire  whether  they  were  first  invented  by 
Theden,  Pickel  of  Wurzburg,  or  Bernard  of  Paris  • 
this  is  a  pmnt  which  the  Germans  and  French 
must  settle  themselves.     Imperfect  attempts  had 
been  made  by  others  at  earlier  periods  to  invent 
catheters  possessing  the  property  of  flexibility. 
Van  Helmont  proposed  the  use  of  catheters  made 
ot  horn  ;  but  this  substance  was  found  to  be  too 
stiff,  and  to  be  very  quickly  coated  with  depo- 
sitions  from  the  urine.    Fabricius  ab  Aquapen- 
dente  employed  leather  catheters,  which  were 
objectionable,  inasmuch  as  they  were  soon  softened 
by  the  urine  and  mucus  of  the  urethra,  when  they 
shnvelled  and  became  impervious.    Other  flexible 
catheters  were  also  formerly  tried,  composed  of 
spiral  springs  of  silver  wire,  covered  with  the  skins 
of  particular  animals.    These  last,  however,  were 
quickly  spoiled  by  putrefaction ;  and  when  left 
m  the  urethra  any  considerable  time,  the  beak 
sometimes  entirely  separated  from  the  rest  of 
the   instrument  and  was  left  behind  ia  the 
bladder. 

The  gum  catheters,  now  in  use,  are  liable  to 
none  of  the  preceding  inconveniences  ;  they  are 
formed  of  silk  tubes,  woven  for  the  purpose,  and 
covered  with  a  coat  of  elastic  gum  (see  Bougie)  ; 
they  are  sufiiciently  flexible  to  accommodate  them- 
selves to  the  different  curvatures  of  the  urethra  • 
they  are  not  softened  by  the  urine  ;  and  they  con- 
stantly remain  with  their  cavity  unobliterated. 
Their  smooth  and  polished  surface  makes  them" 
continue  a  long  while  free  from  incrustations  de- 
posited from  the  urine.    Sometimes  they  are  intro- 
duced with  a  stilet,  or  wire,  which  is  passed  into 
their  canal,  in  order  to  give  them  a  certain  c-ir- 
vature,  and  a  greater  degree  of  firmness  :  but,  in 
general,  it  is  withdrawn  as  soon  as  the  tube  is  in 
the  bladder. 

Elastic  catheters  are  less  irritating  to  the  uretlira, 
and  less  apt  to  become  covered  with  calculous  in- 
crustations, than  silver  tubes  ;  they  can  also  be 
frequently  introduced,  when  a  metallic  one  will 
not  pass. 

The  selection  of  good  bougies  and  catheters, 
especially  for  the  male  subject,  is  a  business  of 
the  first  importance  ;  for,  by  employing  such  ns 
are  disposed  to  break,  "  many  a  practitioner  has 
doomed  his  patient  to  years  of  dreadful,  and, 
perhaps,  hopeless  suffering,  and  brought  domi  ir. 
reparable  disgrace  upon  his  own  liead."  {Med. 
Chir.  Jourii.  vol,  v.  p.  75.)    M.  Nicod,  in  per- 


forming  the  operation  of  litliotomy  upon  a  male, 
found  tlie  stone,  which  was  very  brittle,  one  inch 
and  a  half  long,  and  eight  or  nine  lines  thick,  tra- 
versed, in  the  direction  of  its  greater  diameter  by 
a  piece  of  elastic  gum  catheter,  which  had  acted  as 
a  nucleus  for  the  deposition  of  calcareous  matter. 
(See  04s.  sur  le  Danger  d'emplot/er  des  mauvaises 
Sondes  de  Gommo  elastique;  Journ.  de  Medicine,  par 
Leroux,  Oct.  181 C.)  A  short  time  ago  M.  Roux 
was  obliged  to  cut  into  the  bladder  to  extract  an 
elastic  gum  catheter,  which  in  consequence  of  not 
having  been  properly  secured,  had  slipped  into 
that  viscus.  (See  Velpeau,  Nouv.  Eltm,  de  Med. 
Oper.  t.  iii.  p.  921.) 

Formerly,  the  best  elastic  catheters  used  to  be 
fabricated  at  Paris  ;  but  such  as  are  now  made  in 
London  are  in  some  respects  better  than  French, 
being  generally  more  regular.  Gum  catheters  are 
of  twelve  different  sizes,  which  correspond  to  twelve 
holes  in  a  plate  of  brass.  "  Each  catheter,  therefore 
(says  Mr.  Crosse),  has  its  size  designated  by  its 
number,  which  greatly  facilitates  the  ascertaining 
of  the  progress  of  the  case  towards  a  cure.  Num 
bers  1  and  2  are  so  small  and  slender  that  I  thought 
there  might  be  danger  of  their  breaking,  until  I  was 
convinced,  by  seeing  the  method  of  making  them, 
that  there  is  no  reason  for  fearing  any  such  thing. 
A  firm  tissue  of  silk  is  woven  upon  a  brass  stilet,  of 
the  size  of  the  cavity  of  the  instrument  to  be  made, 
In  weaving  this  tissue,  the  orifice  or  eye  is  left, 
and  the  whole  therefore  consists  of  one  entire 
thread.  The  successive  layers  of  varnish  are  de 
posited  on  the  outer  surface  of  the  silken  tissue, 
their  number  depending  on  the  size  of  the  in- 
strument ;  and  each  coating  of  varnish  undergoes 
a  long  process  of  scouring  before  the  next  is 
put  on,  for  which  purpose  women  are  employed 
by  Feburier."  (See  Sketches  of  tlie  Medical 
Schools  of  Paris,  by  J.  G.  Crosse,  1815,  pp.  122, 
123.) 

According  to  this  gentleman,  however,  English 
gum  catheters  possess  advantages :  —  "  They  retain 
their  curve  better  without  the  stilet,  are  less  liable 
to  crack,  and  have  eyes  more  smooth  and  better 
formed."    (P.  124.) 

When  the  object  of  passing  a  catheter  is  merely 
to  empty  thebladder,  without  any  design  of  leaving 
the  instrument  afterwards  in  the  urethra,  Langen- 
beck  prefers  one  made  of  silver.  {Dibl.  fur  die 
Chir.  b.  i.  p.  1176,  Also  Velpeau,  Mid.  Oper.  t.  iii 
p.  912.) 

In  retention  of  urine  from  stricture,  a  surgeon 
will  often  succeed  in  introducing  into  the  bladder 
a   silver  catheter,  or  an  elastic  gum  catheter, 
mounted  on  a  firm  iron  stilet.    The  catheter  re 
commended  on  such  an  occasion  by  Sir  Benjamin 
Brodie,  if  the  stricture  be  of  recent  formation. 
ia  nearly  of  the  full  size  of  the  urethra  j  but,  if  th 
stricture  has  been  of  lony  duration,  the  instrument 
should  be  considerably  smaller.    He  also  preferi 
one,  which  is  shorter,  and  less  curved,  than  ; 
ordinary  silver  catheter  ;  and  which  is  fixed  in 
wooden  handle,  whereby  it  is  rendered  more  ma- 
nageable.    {On  Bis.  of  Urinary  Organs,  p.  34 
ed.  2.)    If  an  elastic  gum  catheter  is  used,  1 
says,  that  the  iron  stilet  should  have  a  flat  hand] 
like  that  of  a  common  sound.    (See  UiiiNB,  Re- 
tention of.)    In  retention  of  urine  from  chron 
enlargement  of  the  prostate  gland,  Sir  B.  Brod 
rarely  uses  anything  but  a  gum  catheter,  whic 
has  one  advantage,  viz.  that  it  may  bo  retained  in 
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the  urethra  and  bladder  with  vory^ little  inconvo- 
ience  to  the  patient,  which  is  not  the  case  with  a 
silver  catheter.    {Brodie,  op.  cit.  p.  143.) 

Sometimes  spasm  about  the  perineum  renders 
the  introduction  of  a  catheter  difficult.  In  this 
case,  a  warm  bath  should  be  had  recourse  to,  and 
dose  of  opium  administered  before  a  second  at- 
tempt is  made.  When  inflammation  prevails  in  the 
passage,  the  introduction  may  often  be  facilitated 
by  a  previous  application  of  leeches  to  the  peri- 
neum. 

The  operation  of  introducing  the  catheter  may 
be  performed,  either  when  the  patient  is  standing 
up,  sitting,  or  lying  down,  which  last  posture  ia 
the  most  favourable.  In  order  to  pass  a  catheter 
with  ease  and  dexterity,  the  following  circum- 
stances must  be  observed  :  — The  instrument  must 
be  of  suitable  shape  and  size  ;  a  just  idea  of  the  pe- 
rineum and  curvature  of  the  urethra  must  be  enter- 
tained ;  the  catheter  must  be  introduced  with  the 
greatest  care  and  delicacy  ;  and  the  relaxation  of 
the  abdominal  muscles  has  been  insisted  upon, 
{Langenhcch,  Bill.  i.  p.  1177),  though  I  confess, 
that  it  does  not  appear  to  me  how  this  circumstance 
is  of  importance. 

A  catheter  should  always  be  used  with  a  light 
hand,  and  held,  as  it  were,  loosely  in  the  fingers. 
"  It  will  then  in  great  measure  find  its  own  way 
in  that  direction  in  which  there  is  the  least  resist- 
ance. If  you  grasp  it  firmly,  it  can  only  go  where 
you  direct  it,  and  it  is  likel}'  to  puncture  and  lace- 
rate the  membrane  of  the  urethra,  and  the  substance 
of  the  prostate,  and  to  make  a  false  passage.'' 
(See  Brodie,  On  JDis.  of  the  Vrin.  Organs,  p.  145, 
ed.  2.)  Force,  says  another  distinguished  surgeon, 
is  never  necessary.  The  instrument  should  be 
allowed  to  find  its  way,  as  much  by  the  influence 
of  its  own  weight,  as  by  that  of  any  extraneous 
power.  If  it  meets  with  resistance,  it  is  to  be 
withdrawn  a  little  way,  and  then  tried  in  another 
direction.  (See  Velpeati,  Nouv.  Elem.  &c.  t.  iii. 
p.  915.) 

There  are  three  methods  of  introducing  a  male 
catheter,  viz.  with  the  concavity,  in  the  first  stage 
of  the  operation,  directed  either  towards  the  ab- 
domen, towards  the  left  groin,  or  towards  the  sur- 
geon himself.  Of  course,  the  latter  plan  requires 
the  instrument,  which  is  introduced  with  the  curve 
downwards,  to  be  turned  so  as  to  place  its  concavity 
upwards,  as  soon  as  -the  beak  has  arrived  in  the 
perineum  ;  and  hence  the  French  surgeons  call 
this  method  the  "  tour  de  maitre." 

The  operation  may  be  divided  into  three  stages. 
In  the  first,  the  catheter  passes,  in  the  male  sub- 
ject, that  portion  of  the  urethra  which  is  surromided 
by  the  corpus  spongiosum  ;  in  the  second,  it  passes 
the  membranous  part  of  the  canal,  situated'  be- 
tween the  bulb  and  the  prostate  gland  ;  and  in  the 
third,  it  enters  the  gland,  and  the  neck  of  the 
bladder. 

In  the  first  stage,  little  trouble  is  usually  expe- 
rienced ;  for  the  canal  is  here  so  supported  by  the 
surrounding  corpus  spongiosum,  that  it  cannot  easily 
be  pushed  into  the  form  of  a  pouch,  in  which  the 
end  of  the  instrument  can  be  entangled. 

When  the  catheter  is  to  bo  introduced  with  its 
concavity  towards  the  abdomen,  and  the  patient  is 
in  the  recumbent  posture,  the  thighs  are  to  be  se- 
parated, and  the  legs  moderately  bent.  The  sur- 
geon is  to  draw  back  the  prepuce,  and  to  hold  the 
penis  between  the  thumb  and  forefinger  of  his  left 
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hand,  which  are  to  be  applied  on  each  side  of  the 
corona  glandis,  and  not  at  all  to  the  under  surface 
ol;tlie  penis,  so  as  to  avoid  pressing  upon  the  com 
mencement  of  the  urethra.    [Many  of  the  conti- 
iiental  surgeons  recommend  that  the  penis  should 
be  held  between  the  middle  and  ring  fingers,  the 
palm  of  the  left  hand  being  directed  upwards,  so 
tliat  the  thumb  and  the  forefinger  may  be  at 
liberty  to  hold  the  prepuce  out  of  the  way  1  After 
the  catheter  has  been  well  oiled,  its  handle  is  to 
be  held  between  the  thumb  and  forefinger  of  the 
right  hand,  the  back  of  the  little  finger  resting- 
upon  the  patient's  abdomen,  in  the  vicinity  of  the 
navel     Now,  while  the  handle  is  parallel  to  the 
axis  of  the  body  the  beak  is  to  be  introduced  into 
the  lu-ethra  ;  the  penis  being  extended,  and  drawn 
as  It  were,  over  the  instrument,  while  the  latter  is 
gently  pushed  on,  until  its  beak  has  reached  th 
arch  of  the  pubes.    When  the  penis  cannot  be 
drawn  further  over  the,  catheter,  the  beak  has 
arrived  in  this  situation,  where  it  stops  in  front  of 
the  pubic  arch,  and  is  pressing  against  the  posterior 
side  of  the  urethra.    At  this  particular  moment, 
the  handle  is  to  be  depressed  towards  the  patient's 
thighs,  and  the  manoeuvre  well  managed  generally 
directs  the  end  of  the  catheter  at  once  through  the 
membranous  and  prostatic  portions  of  the  urethra 
into  the  cavity  of  the  bladder.    In  short,  as  soon 
as  the  beak  of  the  instrument  has  passed  under  the 
arch  of  the  pubes,  and  the  surgeon  very  slowlv 
brings  the  handle  forwards,  and  downwards  the 
beak  IS  elevated,  and  glides  into  the  bladder  I, 
this  stage  of  the  operation,  the  penis  must  be 
allowed  to  sink  down,  and  not  be  kept  tense,  as 
this  would  only  render  the  passage  of  the  instru- 
ment more  difficult. 

Tlie  operation,  however,  is  not  always  success^ 
fully  accomplished.  The  beak  of  the  catheter  may 
be  stopped  by  the  margin  of  the  urethral  opening 
in  the  deep  perineal  fascia  ;  or  it  may  take  a  wrong 
direction,  so  as  to  push  the  membranous  part  ol 
the  urethra  to  one  side  or  the  other. 

The  first  kind  of  impediment  is  best  avoided  by 
not  depressing  the  handle  of  the  catheter  ton  soon  - 
that  IS,  before  the  point  has  passed  beyond  the  arch 
of  the  pubes.    Wlien  the  membranous  part  of  the 
urethra  is  pushed  to  one  side  or  the  other,  the  in- 
strument ought  to  be  withdrawn  a  little,  and  then 
gently  directed  in  a  different  course;  but,  if  this 
expedient  is  unavailing,  the  index  finger  of  the  left 
hand  may  be  introduced  into  the  rectum,  for  the 
purpose  of  guiding  the  extremity  of  the  catheter 
[With  the  finger  in  the  rectum  the  surgeon  can  dis- 
tnictly  feel  the  curve  and  beak  of  the  instrument 
as  it  passes  the  membranous  portion  of  the  urethra; 
he  can  also  distinguish  the  prostate  gland,  through 
which  the  instrument  is  to  be  directed  into  the 
bladder.     The  thickness  of  the  structures  inter- 
vening between  the  finger  and  the  instrument,  while 
traversing  the  membranous  and  prostatic  portions  of 
the  canal,  as  well  as  the  direction  the  be;il<  should 
take,  are  best  studied  by  the  frequent  use  of  the  in- 
Btrument  in  the  dead  body  while  the  finger  is  in 
the  rectum.]    The  passage  of  the  catheter  through 
the  opening  in  the  deep  perineal  fascia,  and  especi- 
a  iy  the  attempt  to  liit  the  entrance  of  the  prostate 
gland,  are  tlie  most  difficult  things  in  the  operation. 
•I  t  IS  by  using  too  much  force,  and  directing  the  end 
w  tlie  catheter  in  a  wrong  manner,  that  unskilful 
^urgeons  sometimes  vupturo  the  membranous  portion 
01  the  urethra,  • 


When  the  prostate  gland  is  enlarged,  the  urethra 
becomes  lengthened  ■  and   aa  it  i  .1 

Kiori,i  ,.  1       '       '  ^  "  approaches  the 

bladder,  it  makes  a  more  sudden  turn  upwards 
than  13  natural.  The  catheter,  therefore  Tuh 
be  longer,  and  more  bent  in  that  direction,  than  in 
otiier  cases. 

In  the  third  stage  of  the  operation,  the  beak  of 
the  instrument  has  to  pass  the  prostate  gland  and 
neck  of  the  bladder.    The  principal  obstacles  to 
I  S  passage,  in  this  situation,  arise  from  spasm  of 
the  neck  of  the  bladder  and  muscles  in  the  peri- 
neum, and  from  the  instrument  being  pushed 
against  the  prostate  gland,  instead  of  into  the  con- 
tinuation of  the  urethra  through  it.    The  first  im 
pediment  may  generally  be  obviated  by  waiting  a 
ew  moments  before  attempting  to  push  the  catheter 
lurther  into  the  passage.    The  hindrance  caused 
by  the  prostate  is  best  eluded  by  using  an  in- 
strument, the  end  of  which  is  more  curved  than 
usual. 

When  the  catheter  has  turned  round  the  pubes 
and  IS  just  about  to  enter  the  neck  of  the  bladder' 
IS  the  critical  moment,  at  which  may  be  seen  whe- 
ther a  surgeon  can  or  cannot  manage  the  opera- 
tion with  skill  ;  for  if  he  knows  how  to  pass  the 
instrument,  he  suddenly,  but  not  violently,  changes 
Its  direction.  He  depresses  the  handle  with  a  par- 
ticular kind  of  address,  and  raises  the  point,  which, 
as  if  it  had  suddenly  surmounted  some  obstacle, 
slips  into  the  neck  of  the  bladder,  and  the  urine 
bursts  out  in  a  jet  from  the  mouth  of  the 
catheter. 

They  who  are  unskilful  press  the  tube  forward, 
and_  persist,  as  they  first  began,  in  drawing  up  the 
penis,  on  the  supposition  that,  by  stretching  this 
part,  they  lengthen  the  urethra,  and  make  it 
straight,  whereas  they  elongate  only  that  part  of 
the  canal  into  which  the  catheter  has  already 
''^213  )  ^'^^'''^  Principles  of  Surgery,  vol.  ii. 

Dr.  Quain's  view  of  some  of  the  foregoing  points, 
as  deduced  from  anatomical  facts,  I  consider  in- 
teresting:—"  If  (says  he)  the  integument,  super- 
ficial fascia,  and  muscles,  be  removed  from  the 
penis  and  perineum,  we  can  observe  what  takes 
place  on  the  iiitroduction  of  a  catheter.    No  im- 
pediment occurs,  during  its  passage  through  that 
part  of  the  tube  which  corresponds  with  the  cor- 
pus spongiosum  :  for,  there  it  is  supported  by  the 
body  of  the  penis,  and  it  is  also  quite  straight. 
But,  wliere  it  corresponds  with  the  bulb,  it  is  com- 
paratively unsupported,  and  also  slightly  dilated 
at  its  lower  surface.    On  arriving  close  to  the  pe- 
rineal fascia,  should  the  point  of  the  catheter  de- 
viate to  either  side,  or  be  elevated,  or  depressed  toe 
much,  it  will  miss  the  foramen,  carrying  the  ure- 
thra with  it,  and  so  the  latter  will  be  pinched 
between  the  margin  of  the  foramen  and  the  in- 
strument.   If,  ill  such  a  position  of  the  parts,  force 
be  used,  or  if  the  catheter  be  depressed,  with  a 
view  to  make  it  correspond  with  the  curves  of  the 
urethra,  the  latter  must  be  torn  through,  or  consi- 
derably injured.    A  catheter,  in  its  construction, 
resembles  an  angular  lever,  though  not  intended  to 
act  as  such  ;  but  it  virtually  becomes  such,  if, 
after  its  progress  is  impeded,  and  it  is  thereby  ren- 
dered fixed,  an  effort  be  made  to  depress  the  handle ; 
for,  then  the  beak  is  made  to  move  in  the  opposite 
direction,  and  will  readilj'  tear  through  tlie  urethra. 
The  effect  of  drawing  the  penis  upwards  may  be 
exemplified  in  this  way  :  when  the  catheter  has 
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reached  the  bulb  (the  urethra  and  perhieal  fascia 
being  fully  exposed),  if  it  deviates  to  either  side, 
the  point  will  be  observed  to  catch  on  the  margin 
of  the  foramen  ;  but,  if  the  urethra  is  drawn  up- 
wards, the  impediment  will  be  removed  by  the 
widening  of  the  aperture."  (See  Quains  Anaiomij, 
p.  454,  ed.  3.)    With  respect  to  the  opinion,  that 
the  direction  of  the  urethra  becomes  horizontal  and 
its  canal  straight,  when  the  penis  is  drawn  directly 
forwards.  Dr.  Quain  states,  that,  when  the  penis 
is  so  placed,  the  urethra  has  to  descend  nearly  an 
inch,  to  reach  the  urethral  aperture  iu  the  deep 
perineal  fascia,  after  which  it  turns  somewhat  up- 
wards. "Moreover,  the  part  of  the  urethra,  between 
the  root  of  the  penis  cand  the  neck  of  the  bladder, 
will  be  found  loose  and  relaxed,  no  matter  with 
what  degree  of  force  the  penis  be  drawn  forwards  ; 
for  that  will  aifoct  only  the  part  of  the  urethra 
which  corresponds  with  the  body  of  the  organ,  as 
must  be  evident,  when  the  attachments  of  the  latter 
to  the  bones  by  its  suspensory  ligament  and  crura 
are  considered."    {Quain,  op.  cit.  p.  455.) 

Whether  the  m-ethra  can  be  made  to  accommo- 
date itself  to  a  straight  instrument,  is  another  ques- 
tion. The  urethra  is  naturally  not  straight,  nor 
nearly  so.  If  it  had  been  straight,  it  would  have 
extended  in  the  direction  of  the  bulb,  in  a  line, 
that  would  pass  above  the  anus  to  the  point  of  the 
03  coccygis.  "  Instead  of  this  (aslcs  M.  Velpeau) 
what  happens  ?  The  urethra  gradually  disengages 
itself  from  the  corpus  spongiosum  and  the  whole 
of  the  bulb,  to  pass  through  the  deep  perineal 
fascia,  enter  the  pelvis,  and  terminate  at  least  two 
inches  above  the  level  of  the  anus,  and  conse- 
quently higher  up  than  the  line  above  specified." 
(See  Nuuv.  Elhn.  de  Med.  Oper.  t.  iii.  p  911.) 
When,  however,  the  symphysis  is  short,  the  pro- 
state not  much  thickened,  the  urethra  passing 
through  it  nearer  to  its  lower  than  its  upper  surface, 
and  the  pelvis  is  wide,  M.  Velpeau  alleges,  that, 
extending  the  penis  will  efface  a  good  deal  of  this 
curve,  and  allow  straight  instruments  (which  on 
their  part  also  press  downwards,  with  more  or  less 
force,  the  bottom  of  the  prostatic  portion  of  the 
urethra,  and  the  neck  of  the  bladder)  to  be  con- 
veyed without  much  difficulty  into  the  latter  or- 
gan. The  latter  fact  we  see  exemplified  every 
day  :  the  question  whether  the  curve  can  be  el- 
faced  by  drawing  the  penis  forwards,  is  easily 
settled  by  an  examination  instituted  in  the  way 
proposed  by  Dr.  Quain.  For  additional  obser- 
vations on  the  surgical  anatomy  of  the  urethra, 
see  Urkthra. 

When  the  catheter  is  to  be  introduced  with  its 
concavity  downwards,  or  by  the  "  tour  de  maitrc, 
the  beak  is  to  be  passed  into  the  urethra,  and  the 
penis  drawn  over  it,  as  it  were,  as  in  the  foregoing 
method.  In  other  words,  the  instrument,  well 
oiled,  is  to  be  introduced,  with  its  convexity  upper- 
most, as  far  as  it  can  be,  without  using  force.  As 
soon,  however,  as  the  end  of  the  catheter  has 
reached  the  point  at  which  the  canal  begins  to  form 
a  curve  under  the  pubes,  the  surgeon  is  to  make  the 
instrument  perform  a  semicircular  movement,  by 
inclining  it  first  towards  the  left  groin,  and  then 
towards  the  abdomen.  In  the  execution  of  this  man- 
ccuvro,  care  is  to  be  taken  to  keep  the  beak  of  the 
catheter  stationary,  so  that  it  may  be  the  centre  of 
the  movement,  and  simply  revolve  upon  itself.  This 
part  of  the  operation,  the  object  of  which  is  to  turn 
the  concavity  of  the  catheter  upwards,  ought  to  be 


done  very  slowlj',  a  large  sweep  being  made  with 
the  handle,  while  particular  care  is  taken  not  trf 
retract,  nor  move  the  beak  from  its  position.  The 
handle  is  then  to  be  depressed,  and  the  operation 
finished  exactly  in  the  same  manner  as  when  the 
first  plan  is  pursued.  As  Desault  properly  observes, 
the  only  circumstance  in  which  the  first  two  methods 
differ  from  the  third,  is,  that  in  this  the  same  thing 
is  performed  by  two  movements,  which  is  done  in 
the  others  by  one  ;  so  that  the  operation  is  rendered 
more  complex.    No  doubt  there  is  great  difficulty 
in  keeping  the  point  of  the  catheter  entirely  sta- 
tionary during  the  semi-circular  movement  of  the 
handle.    Indeed,  it  is  alleged,  that  if,  after  laying 
bare  the  urethra  and  the  deep  perineal  fascia  in 
the  dead  subject,  "  a  catheter  be  passed  down  with 
its  concavity  turned  towards  the  perineum,  we 
shall  find,  that,  as  the  turn  is  being  made,  the  point 
of  the  instrument  will  describe  the  arc  of  a  circle, 
carrying  the  uretin-a  with  it  round  the  margin  of 
the  urethral  foramen,"  and  an  impediment  will 
occur,  unless  the  urethra  is  kept  perfectly  tense. 
(See  Quain's  Anatomy,  p.  455,  ed.  3.)  Hence, 
many  judicious  surgeons  never  practice  the  "tour 
de  maitre,"  except  when  their  patients  are  cor- 
pulent ;  and,  indeed,  many  of  them  not  then,  as 
they  prefer  the  method,  which  is  begun  with 
the  handle  of  the  catheter  inclined  towards  the 
patient's  left  groin.    In  treating  retention  of  urine 
from  diseased  prostate  gland,  "  I  generally  find," 
says  an  able  surgeon,  "  that  I  introduce  the  ca- 
theter best  by  keepmg  the  handle  of  it  at  first 
close  to  the  left  groin  of  the  patient.    I  pass  it,  as 
far  as  possible,  in  this  position  ;  then  I  bring  the 
handle  forwards,  nearly  at  a  right  angle  to  the 
pubes,  and  not  elevating  it  towards  the  patient's 
navel.    The  next  thing  is  to  depress  the  handle, 
which  is  to  be  done  gently  and  slowly,  by  placing 
a  single  finger  on  it,  and  pressing  it  downwards 
towards  the  space  between  the  thighs.  In  depress- 
ing the  handle,  you  generally  find  the  point  of 
the  catheter  slide  into  the  bladder.  Sometimes, 
however,  this  does  not  happen,  until  (supposing  an 
elastic  catheter  to  be  used)  yon  withdraw  the 
stiiet  ;  and,  in  the  act  of  doing  this,  the  introduc- 
tion of  the  catheter  is  completed."    In  many  in- 
stances, the  operation  will  be  best  accomplished  by 
taking  care,  at  the  moment  when  the  handle  is 
depressed,  to  keep  the  concave  surface  closely 
pressed  against  the  arch  of  the  pUbes,  so  that  it 
may  turn  round  it  as  a  centre.   {Drodie,  On  Dis.  of 
Urin.  Onjans,  p.  1 45,  ed.  2.) 

The  depth  to  which  the  catheter  has  entered  the 
urethra,  the  cessation  of  any  feeling  of  resistance 
to  the  motions  of  the  benk  when  revolved  upon  its 
axis,  and  the  issue  of  the  urine,  are  the  circumstances 
by  which  the  surgeon  knows,  that  the  instrument 
1ms  passed  into  the  bladder.  In  most  persons,  the 
signs  denoting  the  entrance  of  the  instrument  into 
the  bladder,  arc  sufficiently  clear.  But,  in  certain 
instances  several  of  thorn  may  bo  absent,  and  the 
diagnosis  be  so  obscure  as  to  embarrass  the  sur- 
geon. Then,  if  thick  nuicus,  or  clots  of  blood, 
fill  the  eyes  of  the  catheter,  the  urine  will  not  flow. 
Again,  when  the  bladder  is  empty,  or  contracted, 
the  catheter  may  enter  to  so  inconsiderable  a  depth, 
tlie  elevation  and  depression,  and  the  rotation  of 
it  to  the  right,  or  left,  may  be  so  limited,  that 
doubts  may  exist  about  the  situation  of  its  beak, 
A  large  collection  of  blood  in  the  anterior  half  of 
the  bladder  may  cause  deception,  as  no  urine  will 
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escape  till  tlio  cntlietcr  has  passed  completely 
through  it.  A  catheter  also  has  been  known  to 
penetrate  deeply  between  the  bladder  and  rectum, 
and  admit  of  almost  as  extensive  movements,  as  i 
it  had  entered  the  bladder.  A  mistake  is  still  more 
likely  to  happen,  when,  in  consequence  of  ulcer 
ation  of  the  lower  side  of  the  nrothra^  an  accidental 
pouch  has  been  formed,  in  front  of  the  rectum, 
and  in  the  substance  of  the  perineum,  as  M, 
Velpeau  once  noticed  in  a  man  who  died  in  the 
hospital  in  1825,  and  as  M.  Roux  observed  in 
several  instances.  In  fact,  such  a  pouch  may  be 
supposed  to  be  a  diseased  bladder,  and  this  the 
more  readil}-,  as  the  catheter,  directly  it  passes  into 
it,  gives  issue  to  a  small  quantity  of  urine.  (See 
Velpeau,  Nouv.  Elem.  de  M&d.  Oper.  t.  iii.  p.  fll7.) 

When  the  catheter  is  to  be  retained  in  the  blad- 
der, according  to  the  experience  of  Desault,  the 
practice  of  gradually  letting  out  a  part  of  the 
urine  is  by  no  means  advantageous.    He  also  dis- 
approves of  running  into  the  opposite  extreme,  that 
is  to  say,  of  letting  the  urine  flow  out  of  the  catheter 
as  fast  as  it  is  secreted  ;  for,  then,  the  bladder  is 
kept  constantly  relaxed,  and  the  detrusor  muscle 
will  not  be  likely  to  recover  its  tone.    When  tlie 
bladder  is  continually  empty,  it  is  liable  to  come 
into  contact  with  the  end  of  the  catheter  ;  a  cir- 
cumstance which  has  sometimes  caused  consider- 
able irritation,  pain,  and  even  ulceration  of  that 
viscus.    Besides  these  inconveniences,  there  are 
Bome  others  ;  the  catheter  is  sooner  obstructed  with 
mucus,  and  lined  with  incrustations,  than  when 
it  is  closed  with  the  stilet.    The  patients  are  like 
■\yise  obliged  to  remain  in  bed,  where  they  are 
either  wet  with  their  urine,  or  compelled  to  have 
incessantly  a  vessel  for  its  reception.  The  best  prac- 
tice, therefore,  seems ,  to  be  that  of  letting  out  all 
the  lU'ine,  as  soon  as  the  catheter  is  introduced,  and 
then  closing  the  instrument  until  the  bladder  has 
become  moderately  distended  again  ;  for  experi 
ence  proves,  that  such  moderate  distension  and 
relaxation  of  the  muscular  fibres  of  the  bladder, 
alternately  kept  up,  have  the  same  good  effects 
upon  that  organ,  as  moderate  exercise  has  upon 
other  parts  of  the  body. 

When  a  catheter  is  to  be  left  in  the  urethra,  it 
should  always  be  properly  fixed,  or  else  it  is  apt  to 
slip  out,  or  even  pass  too  far  into  the  passage.  For 
this  purpose,  some  surgeons  use  cotton  thread,  or  a 
piece  of  narrow  tape,  which  they  fasten  to  the  rings, 
or  round  the  external  end  of  the  catheter.  The 
two  extremities  of  the  thread  or  tape  are  then 
carried  some  way  along  the  dorsum  of  the  penis, 
■when  they  are  tied  together,  and  afterwards  con- 
veyed in  opposite  directions  round  the  part,  till  they 
meet  underneath  it,  where  they  are  tied  in  a  bow. 
When  a  silver  catheter  is  employed,  a  tape,  or 
narrow  riband,  is  passed  through  each  of  the  rings, 
and  conveyed  to  each  side  of  the  pelvis,  where  it  is 
fastened  to  a  circular  bandage.  Mr.  Hunter  re- 
marks, that  the  common  bag-truss  for  the  scrotum 
answers  extremely  well,  when  two  or  three  rings 
arc  fixed  on  each  side  of  it  along  the  side  of  the 
scrotum,  and  the  ring  of  the  canula  is  fastened  to 
siny  of  them  with  a  piece  of  tape.    (On  the  Venereal 

'^{TtV'  ^'  P-  '  ^^•)  '^"^  notices  another  metliod : 
When  the  catheter  (says  he)  is  fairly  in  the  blad- 
der, the  outer  end  is  rather  inclined  downwards, 
nearly  in  a  line  with  the  body.  To  keep  it  in  this 
position  wo  may  take  the  connnon  strap,  or  belt 
pnrt,  of  a  bag-truss,  with  two  thigh  straps,  cither 


fixed  to  it,  or  liooked  to  it,  and  coming  round  each 
thigh  forwards  by  the  side  of  the  scrotum,  to  be 
fastened  to  the  belt,  where  the  ends  of  the  bag  are 
usually  fixed.    A  small  ring  or  two  may  bo  fixed  to 
each  strap  just  where  it  passes  the  scrotum,  or  root 
of  the  penis  ;  and  with  a  piece  of  small  tape,  the  ends 
of  the  catheter  may  be  fixed  to  those  rings,  which 
will  keep  it  in  the  bladder.    It  seems  Mr.  Hunter 
did  not,  like  Desault,  disapprove  of  leaving  the  ca- 
theter unclosed,  and  he  adds,  therefore,  a  bit  of  rag, 
about  four  or  five  inches  long,  with  a  hole  at  the  end 
of  it,  passed  over  the  exterior  end  of  the  catheter, 
and  the  loose  end  allowed  to  hang  in  a  basin,  placed 
between  the  thighs,  will  catch  the  water,  which 
cannot  disengage  itself  from  the  catheter,  and  keep 
the  patient  dry :  or,  if  another  pipe  is  introduced 
into  the  catheter,  it  will  answer  the  same  purpose." 
(Op.  cit.  p.  191.)    The  following,  which  is  the 
French  method  of  retaining  the  catheter  in  the 
bladder,  is  the  most  convenient  with  which  I  am 
acquainted  :  —  "A  metallic  ring,  the  circumference 
of  which  should  be  more  than  sufficient  to  encircle 
the  penis,  is  to  be  covered  with  cloth,  and  four 
long  pieces  of  tape,  with  the  same  number  of  short 
ones,  attached  to  it,  [or  the  ring  may  be  made  of 
wood  and  perforated  at  four  separate  points,  for  the 
reception  of  the  tapes.]    This  ring,  enclosing  the 
penis,  is  fixed  against  the  pubes  by  the  long  pieces 
of  tape,  which,  surrounding  the  pelvis  in  different 
directions,  meet  and  are  tied  posteriorly.    One  of 
the  short  pieces  is  carried  through  the  rings  or 
round  the  groove  of  the  catheter,  on  each  side  ;  and 
being  tied  to  its  fellow,  fixes  the  instrument  se- 
curely in  the  bladder."    (See  Averiirs  Operative 
Surgery,  p.  105.)    But  there  are  numerous  modes 
of  fixing  a  catheter,  which  need  not  be  specified  ; 
for  although  they  are  of  importance,  the  principles 
which  should  be  observed  in  adopting  them  are 
the  main  things  to  be  understood.    These  are, 
first,  never  to  fix  a  catheter  in  such  a  way,  that 
too  much  of  the  instrument  projects  into  the  cavity 
of  the  bladder  (^Lallemand,  Perforation  de  la  Vessic 
par  les  Sondes  fixes;  Revue  Med.  Nov.  1 822,  p.  299 J ; 
and,  secondly,  to  be  careful,  that  the  thread,  or 
tape,  which  is  applied,  will  not  irritate  or  make 
too  much  pressure  upon  the  parts. 

Mr.  Hej'  has  offered  some  good  practical  re- 
marks on  the  introduction  of  the  catheter.  If, 
says  he,  the  point  of  the  catheter  be  less  turned  up 
than  the  urethra,  the  point  will  be  pushed  against 
the  posterior  part  of  the  passage,  instead  of  follow- 
ing the  course  of  the  canal.  The  posterior  part 
of  the  urethra  has  nothing  contiguous  to  it  which 
can  support  it ;  and  a  degree  of  force  not  very  consi- 
derable may  push  the  point  of  the  catheter  through 
that  part  between  the  bladder  and  the  rectum.  If 
this  accident  is  avoided,  still  the  point  will  be 
pushed  against  the  prostate,  and  cannot  enter  the 
bladder.  Mr.  Hey  tells  us,  that  the  truth  of  this 
is  illustrated  by  the  assistance  which  is  derived, 
whenever  the  catheter  stops  at  the  prostate,  from 
elevating  the  point  of  the  instrument  with  a  finger 
introduced  in  the  rectum.  He  notices  the  impro- 
priety of  pushing  forwards  the  point  of  the  catheter, 
before  its  handle  is  sufficiently  depressed,  as  the 
point  would  move  in  a  horizontal  direction,  and 
)e  likely  to  rupture  the  posterior  side  of  the 
urethra. 

Throughout  the  writings  of  Sir  Benjamin  Brodio 
on  this  subject,  I  find  the  same  caution  repeatedly 
given,  not  to  let  the  catheter  press  too  much  upon 


the  inferior  and  posteriov  side  of  the  wrethra;  and 
the  same  thing  is  insisted  upon  by  the  best  practical 
sursreons  in  France  :  — "  If  the  end  of  the  catheter 
were  directed  too  much  against  the  lower  side  ot 
the  m-ethra,"  says  M.  Velpeau,  "  it  would  pass 
with  difficulty,  and  be  likely  to  hitch  first  m  the 
fossa  navicularis,then  in  the  excavation  atthe  bulp, 
and  next  in  the  prostatic  depression,  and  make  m 
one  of  these  situations  a  false  passage.    By  making 
the  beak  keep  regularly  along  the  upper  side,  such 
accidents  will  be  avoided,  unless  it.be  raised  too 
much,"  &c.    He  adds,  that  even  this  erroneous 
direction,  if  not  excessive,  will  be  attended  with  no 
real  inconvenience,  except  between  the  crura  penis^ 
and  the  part  of  the  urethra  just  in  front  of  the 
symphysis  of  the  pubes.     (See   Velpeaii,  Nouv. 
mm.  de  Mkl.  Opb:  t.  iii.  p.  915.)    The  skill  ap- 
pears  to  this  surgeon,  as  it  did  long  ago  to  Hey 
and  Brodie,  to  consist  in  guiding  the  catheter,  in 
the  axis  of  the  urethra,  from  the  glans  to  the 
bladder,  keeping  it  lightly  resting  against  the  dorsal 
side  of  the  passage.    (See  also  Malyaigne,  Man.  da 
Med.  Opir.  p.  650.)  .  . 

If  the  surgeon  uses  a  flexible  gum  catheter,  is 
of  great  consec[uence  to  have  the  stilet  made  of 
some  firm  metallic  substance,  and  of  a  proper 
thickness.  If  the  stilet  is  too  slender,  the  catheter 
will  not  preserve  the  same  curvature  during  the 
operation  ;  and  it  will  be  difficult  to  luake  the  point 
pass  upwards  behind  the  symphysis  pubis  in  a 
proper  direction.  If  the  stilet  is  too  thick,  it  is 
withdrawn  with  difficult}'. 

When  the  stilet  is  of  a  proper  thickness,  this 
instrument  has  one  advantage  over  the  silver  ca- 
theter, which  is,  that  its  curvature  may  be  increased 
while  it  is  in  the  urethra,  which  is  often  of  great 
use,  when  the  point  approaches  the  prostate  gland. 
In  all  cases  where  an  elastic  gum  catheter  is  to  be 
worn,  care  must  be  taken  that  it  does  not  pass 
unnecessarily  far  into  the  bladder  ;  and,  if  it  be  too 
long,  a  part  of  it  ought  to  be  cut  off,  or  a  shorter 
one  employed.  . 

When  the  proper  manoeuvres  with  a  given  silver 
catheter  do  not  succeed,  the  surgeon  must  change  it, 
taking  a  larger  or  a  more  slender  one,  with  a 
greater  or  less  curve,  according  to  such  observa- 
tions as  he  may  have  made  in  his  first  attempt. 
But,  if  the  catheter  has  been  of  a  good  form  or 
commodious  size,  yet  has  not  passed  easily,  he 
should,  instead  of  choosing  a  rigid  catheter  ot 
another  size  or  form,  take  a  flexible  one  for  his 
second  attempt.    The  flexible  catheter  is  made  ol 
various  sizes,  and  of  sufficient  length,  and  its  shape 
may  be  accommodated  to  all  occasions  and  to  all 
forms  of  the  urethra  :  for,  having  a  stiff  wire,  we 
can  give  that  wire,  either  before  or  after  it  has 
been  passed  into  the  catheter,  whatever  shape  we 
please  ;  and,  what  is  of  still  greater  importance,  we 
can  introduce  the  instrument  without  or  with  tlie 
wire,  as  circumstances  may  require  ;  or  what 
more  advantageous,  we  can  introduce  the  w 
so  as  not  (luite  to  reach  the  point  of  the  catheter 
but  only  to  within  two  inches  or  a  little  more  of  this 
part,  by  which  contrivance  the  point,  if  previously 
warmed,  and  wrought  in  the  hand,  has  so  much 
flexibility,  that  it  follows  the  precise  curve  of  the 
urethra,  and  yet  has  sufficient  rigidity  to  surninnnt 
any  slight  resistance.    If  this  too  fail,  and  especially 
if  there  be  the  slightest  reason  to  suspect  that  the 
resistance  is  not  merely  sjiaamodic,  but  arises  from 
Stricture  near  the  neck  of  the  bladder,  in  a  young 
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man,  or  swelling  of  the  prostate  in  an  old  one,  we 
may  take  a  small  bougie,  turn  up  the  extremity  of 
it  with  the  finger  and  thumb,  so  as  to  make  it  in- 
cline towards  the  pubes,  and,  allowing  no  time  for 
the  wax  to  be  softened,  pass  it  quickly  down  to  the 
obstruction,  turn  it  with  a  vertical  or  twisting  ino- 
tion,  and  make  it  enter  the  constricted  part.  On 
withdrawing  it,  in  about  ten  minutes  or  a  quarter 
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of  an  hour,  the  urine  generally  escapes,  or  the 
catheter  may  now  be  introduced.  (John  Bell  s 
Principles  of  Surgery,  vol.  ii.  p.  21o.)  _ 

Mr  Hey  found,  that,  m  withdrawing  the  stilet 
of  an  elastic  gum  catheter,  the  instrument  becomes 
more  curved ;  and  he  availed  himself  of  this  in- 
formation, by  withdrawing  the  stdet,  as  he  intro- 
duced the  catheter  beyond  the  arch  of  the  pubes, 
by  which  artifice  the  point  was  raised  in  the  due 
direction.  He  says,  you  may  sometimes,  though 
not  always,  succeed  in  introducing  an  elastic  gum 
catheter,  by  using  one  which  has  acquired  a  con- 
siderable degree  of  curvature  and  firmness,  by 
having  had  a  curved  stilet  kept  in  it  a  long  while. 
Introduce  this  without  the  stilet,  with  its  concavity 
towards  the  abdomen,  taking  care  not  to  push  on 
the  point  of  the  instrument,  after  it  has  reached  the 
symphysis  pubis,  until  its  handle  is  depressed  into 
a  horizontal  position. 

Sir  Benjamin  Brodie,  in  speaking  of  retention 
of  urine  from  diseased  prostate  gland,  advises  sur- 
geons to  provide  themselves  with  a  sufficient  num- 
ber of  gum  catheters,  "mounted  not  on  small 
flexible  straight  wires,  but  on  strong  iron  stilets, 
having  the  curve  of  a  silver  catheter.    The  stilets, 
which  belong  to  the  larger  gum  catheters,  should 
have  flattened  iron  handles,  resembling  that  of  a 
common  sound.    Like  Mr.  Hey,  he  approves  of 
keeping  catheters,  thus  prepared,  for  a  considerable 
time  before  they  are  wanted  for  use;  they  will 
then  become  fixed  in  the  proper  curvature.  With 
the  stilet,  such  a  catheter  is  as  inflexible  as  if  it 
were  made  of  silver  ;  without  it,  it  is  capable  of 
retaining  its  shape  to  a  certain  extent,  yet  it  is  flex- 
ible.   Sir  B.  Brodie  always  first  tries  to  pass  such 
an  instrument.    In'  difficult  cases,  he  admits  that 
the  gum  catheter  without  the  stilet  will  not  succeed. 
He  concurs  with  all  experienced  surgeons,  that,  in 
chronic  enlargement  of  the  prostate  gland,  a  ca- 
theter, large  enough  to  fill  the  urethra,  without 
stretching  it,  is  more  easy  of  introduction  than  a 
small  one;  and  that  the  stilet  ought  to  be  con- 
siderably curved.  {OnDis.  of  the  Urinary  Orgims, 
144    ed.  2.)    Speaking  of  catheters,  another 
excellent   modern   practitioner  remarks,   "  Elles 
pdne'trent  d'autant  niieux,  toute  proportion  gaide'e, 
que  leur  volume  est  plus  considdrable."  (  Velpeau, 
Nouv.  Elan,  dc  Med  Oper.  t.  iii.  p.  912.) 

When  it  is  necessary  to  dravv  off  the  urine 
frequently,  and  the  surgeon  cannot  attend  often 
enough  for  this  purpose,  a  catheter  must  be  left  in 
the  urethra,  till  an  attendant,  or  the  patient  him- 
self, has  learnt  the  mode  of  introducing  the  instru- 
ment. 

In  cases  of  retention  of  urine,  where  the  bladder 
iias  been  over  distended,  it  is  an  unsettled  point, 
whether  it  is  best  to  leave  the  catheter  in  the 
urethra,  until  tlio  power  of  expelling  the  urine  has 
been  regained,  or  to  drawolT  the  urine  twice  adaj', 
and  withdraw  the  catheter  after  each  operation. 
Mr.  Hey  thinks,  that  im  general  rule  can  bo  laid 
down;  some  patients  cannot  bear  the  catheter  to 
remain  introduced;  otlicrs  seem  to  suffer  no  incon- 
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venience  from  it.     On  the  whole,  however,  he 
commonly  prefers  removing  the  catheter.    In  this 
manner,  he  is  of  opinion,  that  the  power  of  expel- 
ling the  urine  again  is  soonest  acquired. 

The  preceding  question  is  often  determined  by 
the  nature  of  the  disease;  and,  as  Mr.  Hunter  ob- 
serves, in  cases  of  debility  of  the  bladder,  and 
where  a  catheter  passes  with  difficulty,  or  with 
great  uncertainty,  as  well  as  in  other  instances  in 
which  it  must  be  used  frequently,  and  for  a  length 
of  time,  it  will  be  necessary  to  keep  it  introduced, 
so  as  to  allow  the  water  to  pass  freely  through  it 
{O/i  the  Ven.  Bis.  edit.  2,  p.  191.  )  ° 

In  the  majority  of  retentions  of  urinefrom  diseased 
prostate  gland,  Sir  Benjamin  Brodie  deems  it  pru 
dent  to  allow  the  catheter  to  remain.  "  If  you 
remove  it,  so  abundant  is  the  flow  of  urine,  which 
immediately  takes  place  from  the  kidneys,  that 
you  will  find  the  bladder  loaded,  and  requiring 
the  reintroduction  of  the  catheter,  within  five  or 
six,  perhaps  even  within  three  or  four  hours.  It 
will  be  necessary  to  use  the  catheter  again,  after 
another  short  interval;  and  it  will  often  happen, 
when  there  has  been  no  difficulty  in  the  first  intro- 
duction of  it,  that  there  is  considerable  difficulty 
afterwards."  {Brodie,  OnDis.  of  the  Urin.  Ornans, 
p.  148,  ed.  2.) 

In  France,  a  conical  silver  catheter  {sonde  coni 
que)  has  sometimes  been  employed  in  difficult 
cases  by  Boyer,  Roux,  &c.  This  instrument  has 
a  very  slight  curvature,  and  an  extremity  almost 
pointed.  By  force,  regularly  applied,  it  is  intro- 
duced into  the  bladder  in  spite  of  all  opposition. 
Care  is  taken  to  keep  it  in  the  centre  of  the  pas 
sage,  and  the  direction  of  its  point  is  judged  of  by 
the  position  of  the  lateral  rings.  The  rule  men 
tioned  by  Roux,  for  commencing  the  great  depres 
sion  of  the  outer  extremity  of  the  instrument,  is 
when,  by  the  finger  in  the  rectum,  the  point  can 
be  felt  to  have  reached  the  apex  of  the  prostate. 
(See  Sicetches  of  the  Medical  Schools  of  Paris,  by 
J.  G.  Crosse,  p.  112.)  In  bad  cases,  the  conical 
catheter  is  usually  allowed  to  remain  introduced 
three  or  four  days :  and  on  being  withdrawn,  a 
small  gum  catheter  generally  admits  of  being 
used. 

The  forcible  manner  in  which  the  conical  silyer 
catheter  has  been  employed,  must  have  often  caused 
great  and  dangerous  mischief.  Thus,  in  two  exam- 
ples, whicli  were  witnessed  and  examined  by  M. 
Roux  himself  after  the  decease  of  the  patients,  a 
false  passage  had  been  made,  no  gum  catheter  could 
be  passed,  the  urine  was  effused  in  the  cellular 
membrane,  and  the  parts  were  gangrenous.  (See  p. 
lie  of  the  above  work.)  1  have  heard  of  instances, 
in  which  John  Hunter  employed  great  force  with 
the  silver  catheter,  and  overcame  the.  obstruction. 
I  have  seen  Mr.  Pearson  (who  generally  treated 
strictures  as  mildl}-,  and,  I  need  hardly  say,  as 
successfully,  as  any  man)  take  a  steel  sound,  and 
pass  it  gradually  and  forcibly  on  into  the  bladder, 
at  the  same  time  feeling  his  way,  as  it  were,  by 
keeping  one  finger  in  the  rectum :  the  relief  of  the 
patient,  and  the  ultimate  cure  of  the  disease,  were 
the  results  of  this  practice."  (P.  118.)  The  conical 
silver  catheter  has  been  used  by  Sir  A.  Cooper. 
Without  altogether  condemning  tlio  occasional  em- 
ployment of  this  instrument,  1  perfectly  coincide 
with  Mr.  Crosse,  that  it  is  one,  with  which  young 
"len,  of  little  caution  and  no  experience,  may  do 
niore  hai'm  in  the  first  few  cases  they  meet  with. 


than  the  rest  of  their  life  will  afford  them  oppor- 
tunities of  doing  good. 

Mr.  Hunter  refers  to  instances,  in  which  the- 
common  catheter  had  been  pushed  throuch  the 
projectmg  part  of  the  prostate  gland  into  the  blad- 
der, and  the  water  then  drawn  off;  but,  «  in  one 
patient,  the  blood  from  the  wound  passed  into  the 
bladder,  and  increased  the  quantity  of  its  contents. 
The  use  of  the  catheter  was  attempted  a  second 
time;  but,  not  succeeding,  I  was  sent  for.  I  passed 
the  catheter  till  it  came  to  the  stop,  and  then,  sus- 
pecting that  this  part  of  the  prostate  projected 
forwards,  I  introduced  my  finger  into  the  anus, 
and  found  that  gland  very  much  enlarged.  By 
depressing  the  handle  of  the  catheter,  which  of 
course  raised  the  point,  it  passed  over  the  projec- 
tion; but  unfortunately  the  blood  had' coagulated  in 
the  bladder,  wliich  filled  up  the  holes  in  the  cathe- 
ter, so  that  I  was  obliged  to  withdraw  it,  and  clear 
it  repeatedlj-.  This  I  practised  several  days  ;  but, 
suspecting  that  the  coagulum  must  in  the  end  kill, 
I  proposed  cutting  him  (the  patient)  for  the  stone; 
but  he  died  before  it  could  be  conveniently  done, 
and  the  dissection,  after  death,  explained  the  case," 
&c.    {On  the  Ven.  Dis.  ed.  2,  p.  172.) 

To  a  surgeon  duly  acquainted  with  anatomy, 
the  introduction  of  the  female  catheter  is  exceed- 
ingly simple.    From  motives  of  delicac}',  the  in- 
strument should  be  passed  without  any  exposure. 
The  surgeon  should  hold  the  catheter  in  his  right 
hand,  while  he  introduces  the  forefinger  of  his  left 
hand  between  the  nympha;,  so  as  to  feel  upon  the 
upper  surface  of  the  vaginal  passage  the  little 
papilla,  which  surrounds,  and  denotes  to  the  touch, 
the  precise  situation  of  the  orifice  of  the  meatus 
urinarius.    Holding  the  concavity  of  the  catheter 
forward,  the  surgeon,  guided  by  the  forefinger  of 
his  left  hand,  is  then  to  introduce  the  instrument 
upward  into  the  bladder.     A   female  catheter 
should  always  be  furnished  with  some  contrivance 
to  prevent  its  slipping  completely  into  the  bladder: 
the  following  case,  mentioned  in  a  respectable  peri- 
odical work,  fully  proves  the  truth  of  this  remark  : 
Some  years  ago,  a  surgeon,  practising  in  the 
country,  was  required  to  introduce  the  catheter 
for  a  lady  labouring  under  retention  of  urine. 
During  the  operation  he  was  observed  to  exhibit 
signs  of  confusion,  and  to  quit  his  patient  in  con- 
siderable embarrassment.    The  same  daj'  he  ab- 
ruptly left  his  home,  and  was  never  seen  afterwards. 
The  lady  passed  several  years  of  dreadful  suffering, 
attributed,  by  herself  .and  the  professional  gentle- 
man on  whom  the  treatment  of  the  case  devolved, 
to  aggravation  of  the  original  complaint.  At  length 
an  abscess  presented  itself  in  the  sacral  region,  and 
the  surgeon  punctured  it,  when  his  instrument 
came  in  contact  with  some  unusually  hard  sub- 
stance imbedded  in  the  centre  of  the  abscess. 
With  a  pair  of  forceps,  he  now  extracted,  to  his 
utter  astonishment,  a  blackened  female  catheter. 
From  this  period,  the  lady's  sufferings  all  ter- 
minated.   A  similar  accident  nearly  happened  in 
the  practice  of  another  gentleman.  (See  Pkostatk 
Gland;  Urethra;  and  Urine,  Retentioxof.) 

Medico-Chir.  Jonrn.  vol.  v.  p.  75.  Lond.  1818.  J. 
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CATLIN  is  a  long,  narrow,  double- edged, 
sharp-pointed,  straight  knife,  whicli  is  chiefly  used 
in  amputations  of  the  leg  and  forearm,  for  dividing 
the  interosseous  ligaments,  and  the  muscles,  &c. 
situated  between  the  two  bones. 

CAUSTICS  [  (from  Kuiw,  to  burn),  are  sub- 
stances which  corrode,  penetrate,  and  destroy  the 
organic  textures  with  which  they  are  brought  in 
contact,  giving  rise  to  the  formation  of  an  eschar, 
which  is  eventually  separated  from  the  living 
parts.  As  a  general  rule,  they  cannot  act  eiBcient- 
ly  without  the  presence  of  moisture,  either  derived 
from  the  animal  tissues,  or  supplied  from  without. 
The  caustics  which  are  chiefly  employed  are : — 
the  mineral  acids,  as  the  nitric,  muriatic,  sul- 
phuric, chromic,  and  arsenious  ;  certain  alkaline 
hydrates,  as  the  hydrate  of  potash,  of  soda,  quick 
lime  ;  various  metallic  salts,  as  nitrate  of  silver, 
chloride  of  zinc,  sulphate  of  zinc,  chloride  of 
antimony,  sulphate  of  copper,  bichloride  of  mer 
curv. 

K'ilrie  acid  is  a  powerful  corrosive,  rapidly  ox- 
idising the  animal  tissues,  and  producing  a  yellow- 
ish white  eschar.  It  is  used  advantageously  for 
the  removal  of  nrevus,  when  the  integument  is 
thin  and  the  growth  presents  a  deep  purple  colour, 
or  where  the  nsevus  is  flat,  or  is  situate  behind 
the  ear,  and  wliere  it  is  difficult  to  employ  the 
ligature  or  needles.  It  is  also  resorted  to  for 
getting  rid  of  warty  growths,  of  vascular  haemor 
rhoidal  tumors,  and  of  cutaneous  syphilitic  tuber 
cles.  In  phageda:nic  ulceration,  it  constitutes  a 
most  valuable  application,  arresting  _  the_  septic 
process,  and  inducing  a  healthy  action  in  the 
adjunct  parts. 

Hydrocldoric  acid  occasions  a  hard  white  eschar. 
It  has  been  found  serviceable  in  diphtheria,  and  in 
foul  ulcers  of  the  fauces.  Mr.  Duffin  informs  me, 
tliat  he  has  succeeded  in  curing,  by  its  means, 
cases  of  obstinate  ulceration  of  the  neck  of  the 
womb. 

Sulphuric  acid  is  an  energetic  caustic;  its  energy 
may  be  partly  ascribed  to  its  intense  affinity  for 
water.  It  seems  to  determine  a  veritable  charring 
of  the  part,  the  resulting  eschar  being  of  a  dirty 
brownish  black.  Brought  to  the  consistence  of 
paste  by  the  addition  of  powdered  wood- charcoal, 
it  is  recommended  by  M.  Ricord  to  be  applied 
freely  to  virulent  chancre  within  the  first  four 
days  of  its  development.  It  destroys  the  morbid 
character  of  the  ulcerous  spot,  and  the  resulting 
eschar  drops  off  in  "a  few  days,  leaving  a  healthy 
sore,  which  readily  heals  by  suitable  treatment. 
M.  Velpeau  extols  the  use  of  a  paste,  made  by 
trituration  of  sulphuric  acid  with  saffron  in  a 
mortar,  in  cases  of  ulcerated  and  fungous  tumor 
of  tlin  mamma.  A  layer  of  variable  thickness, 
according  to  the  amount  of  tissue  to  be  destroyed, 
is  to  be  spread  on  the  part,  and  tJie  caustic 
allowed  to  remain  until  it  has  dried  into  a  black 
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or  brown  hard  eschar.  Tlie  whole  must  be  ex- 
posed to  the  air  for  at  least  four  or  five  hours;  in 
this  way  an  incredible  diminution  of  the  tumor  . 
is  produced.  M.  Velpeau  has  seen  fungous  en- 
cephaloid  cancers  larger  and  thicker  than  the  fist 
completely  subside  by  this  means,  and  become 
reduced  to  the  level  of  the  surroimding  parts  in 
the  space  of  twenty-four  hours.  This  caustic 
seems  to  prevent  htemorrhage  —  a  notable  ad- 
vantage in  dealing  with  morbid  vascular  struc- 
tures. 

Chromic  acid  is  a  powerful  oxidising  agent, 
yielding  half  its  oxygen  readily  to  organic  sub- 
stances, and  being  reduced  to  sesquioxide.  On 
this  principle  I  was  led  to  employ  it  as  an  escha- 
rotic,  and  first  directed  attention  to  it  in  a  notice, 
published  several  years  ago,  in  the  35th  volume  of 
the  Medical  Gazelle.  It  is  convenient  for  appli- 
cation, inasmuch  as  it  consists  of  a  thick  crystalline 
pap,  which,  when  rightly  managed,  does  not  spread 
beyond  the  prescribed  limits,  and  so  soon  as  its 
erosive  operation  is  finished,  passes  into  the  state 
of  inert  pulverulent  sesquioxide  above  mentioned. 
Mr.  Marshall  considers  it  as  an  escharotic  superior 
to  any  other  in  use  for  removing  warts  of  the  genital 
organs,  whether  venereal  or  otherwise.  The  solu- 
tion for  this  purpose  is  made  by  dissolving  100 
grains  in  an  ounce  of  water. 

Arsenious  acid  has  long  been  extolled  as  an 
efficient  escharotic  in  the  treatment  of  cancer.  It 
determines  a  powerful  vascular  reaction,  rapidly 
destroying  the  parts  with  which  it  is  in  contact, 
and  causing  a  severe  and  abiding  sensation  of 
pain,  which  does  not  abate  until  the  flesh  has 
become  dead  and  arid  like  that  of  a  mummy.  It 
seems  to  exercise  a  favourable  alterative  influence 
on  the  adjacent  tissues,  and  thus  insures  a  greater 
immunity  from  a  relapse  of  the  local  malady,  than 
most  other  medicinal  agents  of  the  class.  If 
properly  used,  there  will  remain,  after  the  separa- 
tion of  the  eschar,  a  healthy  sore,  which  will  heal 
kindly  with  a  firm  and  sound  cicatrix.    As  the 
topical  employment  of  arsenious  acid  is  not  exempt 
from  risk  of  danger  through  absorption,  great 
caution  must  be  observed  in  its  application  ;  accord- 
ing to  Christison,  (^Dispensatory,  p.  185,)  absorption 
seems  less  likely  to  occur  when  a  strong  arsenical 
mixture  is  used,  containing  one-tenth  or  even  one- 
fourth  of  its  weight  of  arsenious  acid,  than  when 
the  weaker  mixtures  are  applied,  which  are  had 
recourse  to  generally  on  the  Continent.    A  conve- 
nient mode  of  applying  it  is  to  form_  it  into  an 
ointment  with  lard,  or  into  a  paste  with  conserve 
of  roses,  thickened,  if  necessary,  with  powder  of 
gum,  and  to  add  some  powder  of  opium  to  allay 
the  pain.     M.  Manec  has  introduced  a  formula, 
which  is  a  modification  of  that  of  Frere  Come, 
and  which  I  have  employed  successfully  in  a  case 
of  noli  me  langere,  occurring  on  the  side  of  the 
nose  of  an  elderly  man.    Its  composition  is  as 
follows:  arsenious  acid,  1'5  parts,  cinnabar  7'5, 
burnt  sponge,  3'7-5.    This  is  to  bo  formed  into  a 
homogeneous  paste  with  a  few  drops  of  water  ;  a 
layer  of  this,  one-twelfth  of  an  inch  in  thickness, 
is  to  be  placed  on  tlie  diseased  surface,  and  the 
whole  covered  over  with  a  piece  of  moist  amadou. 
M.  Manec  gives  the  judicious  precept  not  to  apply 
the  remedy  over  a  surface  exceeding  in  size  a  two 
franc  piece.    The  application  may  bo  repeated,  if 
necessary,  in  a  fortnight. 
Taking  into  account  the  poisonous  nature  of  the 
O  O 
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medicament,  and  tlie  severity  of  the  pain  attendant 
on  its  application,  the  employment  of  arsenious 
acid  ought  to  be  restricted  to  small  superficial 
affections  ;  as,  for  example,  cancer  of  the  skin, 
epithelioma,  and  obotinate  ulcers  which  some- 
times occur  at  the  roots  of  the  nails.  In  some 
cases  it  may  be  advisable  to  use  it  after  the  abla- 
tion of  circumscribed  adventitious  growths  by  the 
knife,  in  order  to  ensure  complete  removal  of  the 
disease.  It  ought  never,  however,  to  be  applied 
before  the  third  day  after  the  operation,  and  when 
suppuration  is  established. 

Hydrate  of  potash  rapidly  and  completely 
destroys  the  vitality  of  the  soft  organised  textures, 
inducing  a  kind  of  moist  gangrene.  From  its 
liquescency  it  is  advantageously  resorted  to  in 
cases  of  malignant  pustule.  Here  it  was  employed 
by  Dupuytren  in  the  form  of  troches.  It  is  em- 
ployed for  the  cure  of  scrofulous  ulcers  of  a  torpid 
character,  where  the  surrounding  integuments  arc 
undermined  ;  in  chancre,  where  the  obstinacy  of 
the  sore  is  excessive  ;  in  poisoned  wounds,  in  virtue 
of  its  extending  its  action  to  a  considerable  depth 
beneatli  the  surface.  Mr.  Mayo  proposed  its  use 
for  the  ciu'e  of  varix,  an  eschar  being  made  with 
the  caustic  over  the  vein  at  a  sound  part  of  its 
course,  in  order  to  excite  such  inflammation  of  the 
vessel  as  might  suffice  to  occasion  obliteration  of  its 
cavity  by  the  effusion  of  lymph.  The  practice, 
however,  is  not  exempt  from  danger,  and  has  been 
followed  by  alarming  inflammation.  Mr.  Wardrop 
advocated  its  employment  in  naevus.  It  is  also 
employed  for  opening  abscesses. 

The  most  exact  way  of  manipulating  the  potash 
is  to  fit  the  fused  cylinder  within  a  glass  tube,  and 
by  means  of  a  probe  passed  up  from  the  opposite 
end  to  keep  it  in  contact  with  the  integument  or 
morbid  surface.  The  slimy  shreds  are  wiped  away 
with  a  soft  rag,  and  after  enough  caustic  has  been 
expended,  the  part  is  covered  with  an  emollient 
poultice.  Hydrate  of  potash  is  generally  preferred 
for  forming  issues  ;  and  the  most  convenient  mode  of 
employing  it  for  that  purpose  is  to  apply  to  the  skin 
a  piece  of  linen,  spread  with  adhesive  plaster, 
having  a  circular  opening  in  its  centre  corresponding 
to  the  intended  size  of  the  issue,  and  then  to  rub 
upon  the  skin  within  the  opening  a  piece  of  the 
caustic,  previously  moistened  at  one  end.  The 
application  is  to  be  continued  till  the  life  of  the 
part  is  destroyed,  when  the  caustic  should  be  care- 
fully washed  off.  Poultices  are  afterwards  to  be 
applied  till  the  separation  of  the  eschar  is  effected. 
As  a  general  rule  in  using  this  caustic,  owing  to 
its  •diffluent  tendency,  the  erosion  of  the  sound 
integument  ought  to  occupy  a  narrower  compass 
than  that  of  tlie  eschar  about  to  be  formed. 

To  obviate  the  inconvenience  arising  from  the 
too  rapid  liquefaction  of  the  potash,  it  has  been 
found  expedient  to  mix  it  with  quicklime.  A 
compound  of  this  kind,  the  so-called  Vienna  caustic, 
consists  of  five  parts  of  hydrate  of  potash,  and  six 
parts  of  quicklime..  The  mixture  is  kept  in  a 
well  stoppered  phial  ;  when  intended  for  use,  it  is 
made  into  a  paste  with  a  few  drops  of  spirit  of 
wine  or  water.  In  this  state  it  determines  a  speedy 
disorganisation  of  the  part,  which  is  afterwards 
to  be  washed  with  water  and  vinegar.  If  an 
energetic  effect  is  required,  it  may  be  allowed  to 
remain  on  for  twenty  minutes,  The  pain,  though 
lively,  is  not  intense,  and  does  not  lust  more  than 
half  an  hour.    The  administration  of  an  ancesthetic 


agent  enables  the  surgeon  to  apply  efficiently  these 
powerful  escharotics.  M.  Velpeau  considers  it  the 
best  form  of  caustic  for  the  destruction  of  a  non- 
ulcerated  malignant  tumor  of  little  thickness.  It 
is  to  be  surrounded  with  a  border  of  diachylon 
plaster,  and  left  in  contact  with  the  part  for  ten 
minutes.  When  the  tumor  is  thicker,  or  larger 
and  nodulated,  the  preference  should  be  given  to  the 
zinc  paste,  be  the  skin  ulcerated  or  not  {Lib.  cit. 
p.  560).  It  deserves  notice,  that  all  caustics 
having  potash  for  their  base,  are  prone  to  occasion 
sanguineous  exudation,  and  to  provoke  considerable 
reaction  in  the  surrounding  parts. 

Ilydraie  of  soda.  As  an  efficient  substitute  for 
the  potash,  I  have  for  several  years  past  been  in 
the  habit  of  using  hydrate  of  soda.  It  is  equally 
energetic  as  a  caustic,  and  has  not  the  same  ten- 
dency to  run.  Tlie  resulting  carbonate,  on  exposure 
to  the  air,  is  of  an  efflorescent  nature,  while  that 
of  potash,  on  the  contrary,  rapidly  absorbs  moisture. 
It  may  be  had  in  fused  cylinders. 

QuioJdime  mixed  with  soap  is  an  old-fashioned 
escharotic.  Three  parts  by  weight  of  quicklime, 
and  two  parts  of  dry  soap,  reduced  both  to  powder, 
are  to  be  intimately  mixed.  This  is  to  be  formed 
into  a  paste  by  the  addition  of  spirit  of  wine,  and 
a  layer  of  variable  thickness,  according  to  the  in- 
tended effect,  is  to  be  applied  to  the  part  which  is 
to  be  cauterised.  It  determines  a  sense  of  smoul- 
dering heat,  and  a  smeary  decomposition  of  the 
tissues.  It  is  less  prone  to  cause  htemorrhage  than 
caustic  potash.  I  succeeded,  by  a  compound  of 
this  nature,  in  destro}'ing  a  cancer  of  the  female 
manmia  ;  in  this  case  the  patient  enjoyed  immunity 
from  the  disease  for  a  period  of  seven  years. 

Nitrate,  of  silver  is  in  more  extensive  use  than 
any  other  caustic.  On  a  granulating  surface  it 
produces  a  whitish  film,  but  if  applied  more  freel)-, 
a  kind  of  mummy-like  transformation  of  the  soft 
parts,  resembling  senile  gangrene.  Its  operation  is 
comparatively  superficial,  and  the  resulting  eschar 
does  not  separate  for  several  days,  owing  to  the 
slight  amount  of  reaction  in  the  adjacent  textures. 
It  exercises  a  salutary  alterative  and  stimulant 
effect  when  applied  to  foul  and  mihealthj'-  ulcers, 
and  serves  also  to  repress  exuberant  granulation. 
It  is  a  useful  application  to  fistulous  sores,  and  to 
fissures  and  excoriations  .at  the  outlets  of  passages 
lined  with  mucous  membrane.  It  has  been  em- 
ployed with  advantage  in  some  cases  of  irritable 
stricture  of  the  urethra,  producing,  under  such  cir- 
cumstances, a  marked  sedative  elTect.  A  cylinder 
of  lunar  caustic,  moistened  with  water,  and  freely 
applied  over  an  inflamed  bubo,  frequently  promotes 
the  absorption  of  the  effused  serous  exudation  and 
the  dispersion  of  the  swelling  ;  to  the  surf.ice  of 
the  eyelid  in  scrofulous  ophthalmia  with  ulcerated 
cornea,  it  abates  the  intolerance  of  light,  the  morbid 
vascularity  of  the  conjunctival  vessels,  and  accele- 
rates the  cicatrisation  of  the  ulcer ;  applied  in  the 
same  manner  round  the  confines  of  an  erysipelatous 
surface,  it  frequently  limits  the  spread  of  the 
cutaneous  inflammation ;  passed  along  the  outer 
surface  of  the  urethra,  so  as  to  produce  vesication, 
it  has  afforded  relief  in  severe  cases  of  spasmodic 
stricture  ;  lightly  applied  to  burns  and  scalds  it 
allays  pain  and  favours  healing.  Its  employment 
is  indicated  in  punctured  aTid  jmrticularly  poisoned 
wounds;  here  a  saturated  solutionis  generally  pre- 
ferable to  the  solid  cnustic. 

Chloride  of  xine  has  in  a  great  measure  super- 


seded  other  escharotic  agents  in  the  treiitment  of 
carcinomatous  atYcctions.  I  directed  the  attention 
of  the  profession  to  its  properties,  in  a  series  of 
papers  published  several  years  back  in  the  18th 
and  19th  volumes  of  the  Medical  Gazatle.  It  had 
been  used  extensively  by  llanke  of  Breslau,  and 
by  Canquoin  of  Paris.  Canquoin  suggested  its 
admixture  with  wheaten  flour,  in  different  pro- 
portions. Thus,  hia  paste  No.  1  is  composed  of 
one  part  of  the  chloride  with  two  parts  of  flour  ; 
No.  2  of  one  of  the  chloride  with  three  of  flour  ; 
and  No.  3  of  equal  parts  of  each.  The  powder  is 
mixed  with  a  few  drops  of  spirits  of  wine,  then 
set  aside  in  order  to  attract  sufiicient  moisture  to 
render  it  soft  and  plastic,  To  augment  the  sup- 
pleness of  the  paste,  one  part  of  chloride  of-  anti- 
mony is  sometimes  added.  Instead  of  flour, 
powdered  gum  or  gluten  may  be  employed  ;  the 
addition  of  a  portion  of  oxide  of  zinc  is  said  to 
counteract  deliquesence.  In  order  to  fulfil  the 
same  indication,  I  have  been  in  the  habit  of  sub- 
stituting a  portion  of  anhydrous  gypsum.  This, 
while  it  can  exercise  no  chemical  action  upon  the 
chloride,  forms  a  porous  medium,  throilgh  which 
the  particles  of  the  liquescent  chloride  may 
transude  upon  the  morbid  surface,  with  the  eft'ect 
of  decomposing  or  destroying  it  with  certainty,  to 
any  definite  depth. 

When  the  integuments  are  sound,  the  cuticle 
may  be  removed  by  means  of  a  blister,  and  on  the 
following  day,  one  or  other  of  the  above  prepara 
tions,  corresponding  to  the  thickness  of  the  tissue 
to  be  destroyed,  is  to  be  applied  to  the  cutis  of  the 
diseased  part.  Nitric  acid  will  answer  the  same 
purpose;  but  I  have  generally  employed,  on  account 
of  convenience,  caustic  ammonia  or  hydrate  of 
soda. 

The  depth  to  which  the  phagedsenic  paste  will 
corrode  the  morbid  texture,  can  always  be  esti- 
mated before  hand  ;  its  action  is  unfailing,  and  the 
eschar  is  separated,  in  most  cases,  from  the  eighth 
to  the  twelfth  day,  coming  away  quite  entire  in 
the  form  of  a  whitish-grey  mushroom-like  sub 
stance,  and  leaving  behind  a  singularly  healthy 
sore,  which  heals  with  great  rapidity.  Unlike 
hydrate  of  potash,  it  does  not  occasion  sanguine- 
ous exudation,  but  seems  rather  to  act  as  a  styptic, 
and  stanch  bleeding'by  coagulating  the  albuminous 
element.    To  insure  its  operation  in  depth,  pro- 
gressive incisions  may  be  made  through  the  eschar, 
and  the  paste  spread  on  strips  of  calico,  or  cotton 
wool,  daily  introduced,  until  it  has  pervaded  the 
disease  in  its  entire  thickness.  {Sec  Report  of  Sur- 
gical Staff  of  Middlesex  Hospital,  1857.)  In 
numerous  instances,  where  I  have  employed  it  very 
largely,  I  have  very  rarely  known  it  productive  of 
constitutional  disturbance.     The  pulse  remains 
natural,  and  the  skin  cool  ;  yet  it  acts  as  a  power- 
ful topical  stimulant,  causing  swelling,  redness,  and 
pain.    The  last  is  of  a  violent  burning  character, 
persisting  with  great  intensity  for  the  first  eight  or 
nine  hours  ;  after  that  time,  and  when  the  surface 
is  fairly  eroded,  it  becomes  supportable,  as  the 
patients  express  it,  and  continues  so  during  the 
remainder  of  the  application  of  the  remedy.  An 
important  point  is,  that  the  pain  is  in  a  great 
measure  under  the  control  of  opium,  a  full  dose  of 
this  drug,  previously  administered,  seldom  failing 
to  give  great  relief. 

From  considerable  experience  in  its  use,  I  am 
disposed  to  conclude  that  it  is  chiefly  useful  in 
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those  so-called  semi-malignant  tubercles  and  ulcers, 
which, make  their  appearance  about  the  face  of 
persons  advanced  in  life,  where  the  skin  is  in- 
volved, but  without  any  depth  of  new  structure  ;  in 
the  circumscribed  tubercle  of  the  cicatrix  following 
the  operations  for  cancer  ;  in  superficial  epithelial 
growths  of  small  compass  ;  in  a  form  of  lupus 
which  I  have  described  {Med.  Gazette,  vol.  xix. 

328),  as  the  erosive  ulcer  of  the  follicles  of  the 
skin,  and  in  nsevus.  In  true  carcinoma,  aflfecting 
glandular  and  fleshy  parts,  it  will  effect  meliora- 
tion, provided  the  disease  is  circumscribed,  the 
patient's  health  good,  and  there  is  no  morbid  change 
in  the  neighbouring  glands. 

From  the  report  of  the  surgeons  of  the  Mid- 
dlesex Hospital,  already  alluded  to,  it  would  ap- 
pear that  the  plan  of  repeatedly  introducing  the 
caustic  by  means  of  progressive  incisions  into  the 
eschar  was  adapted  to  primary  cancers  with  or  with- 
out disease  of  glands  ;  to  some  cancers  which  were 
both  ulcerated  and  adherent  ;  to  some  which  had 
recurred  after  operation  ;  and  to  some  in  which 
relief  could  be  afforded  to  the  patient,  although  the 
whole  disease  could  not  be  removed  (p.  28). 

In  cancer  of  the  male  breast,  M.  Velpeau  is  in- 
clined to  believe  that  extirpation  by  caustics  affords 
a  better  chance  of  success  than  in  that  of  the  fe- 
male. {On  Diseases  of  iJie  Breast,  p.  604.) 

Sulphate  of  zinc  has  been  recommended  by 
Professor  Simpson  in  the  treatment  of  cancerous 
affections.  It  is  inferior  in  point  of  energy  to  the 
chloride  of  the  same  metal.  I  have  known,  how- 
ever, an  instance  of  noli  me  tangere  in  which  it 
effected  a  cure,  v^'here  other  escharotics  had  failed. 
It  was  applied  in  the  form  of  ointment,  incorpo- 
rated with  half  its  weight  of  stiff'  cerate.  The  - 
eschar  separates  in  four  or  five  days.  The  salt 
is  used  in  the  anhydrous  state,  finely  levigated,  or 
made  into  a  paste  by  the  addition  of  an  eighth 
part  of  glj'cerine.  It  is  said  to  be  the  basis  of  the 
nostrum  of  certain  American  cancer  doctors  of  the 
present  day. 

Chloride  of  antimony.  This  caustic,  which  is 
always  employed  in  the  liquid  state,  is  endowed 
with  great  activity.  It  destroys  the  animal  tissues 
at  the  instant  of  contact,  provided  they  are  stripped 
of  epidermis,  and  gives  rise  to  violent  and  abiding 
pain.  The  resulting  eschar  is  white,  soft,  and 
more  or  less-thick  in  proportion  as  the  chloride  is 
decomposed  by  the  afflux  of  liquid  ;  it  separates 
in  from  ten  to  fifteen  days.  From  the  facility 
with  which  it  penetrates  the  tissues,  and  from  the 
fact  of  any  excess  being  speedily  deprived  of  action, 
this  caustic  has  been  recommended  in  the  instanco 
of  the  bite  of  rabid  animals,  or  venomous  reptiles, 
as  also  in  malignant  pustule,  and  anthrax.  It  has 
been  resorted  to  with  advantage  in  the  treatment 
of  lupus  {Iicrpes  e.vedens). 

Sulphate  of  copper.  This  escharotic,  although 
not  essentially  active,  is  capable  of  producing  great 
pain.  The  eschar  which  it  forms,  is  brown  and 
hard,  and  slow  of  separating.  It  is  employed  for 
removing  small  warty  growths,  and  for  repressing 
(exuberant  granulation  on  ulcerated  surfaces.  A 
strong  solution  has  been  found  useful  in  obstinate 
sores  of  the  fauces,  and  of  the  genital  organs. 

Bichloride  of  mercury  is  but  little  resorted  to 
as  a  caustic,  on  account  of  its  being  a  virulent 
poison.  Its  action  does  not  extend  deeply.  The 
resulting  eschar  is  white  and  soft,  and  separates  in 
about  three  days.  It  is  employed  in  the  foiin  of 
OG  2 
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troches  for  fistulous  passages  which  follow  absces- 
ses developed  in  the  inguinal  or  axillary  regions. 
The  tubular  eschar  thus  formed  is  detached  on 
the  third  day,  and  allows  cicatiisation  to  proceed, 
especially  if  aided  by  gentle  compression. 

In  nsBvus,  I  have  seen  Grafe  use  the  sublimate 
as  an  efficient  escharotic  in  the  form  of  a  paste 
made  by  mixing  one  part  of  the  salt  with  two  of 
gum,  and  the  addition  of  water  to  bring  it  to  a 
proper  consistence.  A  small  caustic  issue  may  be 
made  by  inserting  a  minute  quantity  reduced  to  im- 
palpable powder,  into  a  fine  incision  made  with  the 
edge  of  a  lancet  in  the  skin.]    Alexander  Ure, 

CAUTERY  (from  Kaia>,  to  burn).  Cauteries 
are  of  two  kinds,  namely,  actual  and  potential. 
By  the  first  term  is  implied  a  heated  iron,  by  the 
second  surgeons  understand  the  various  caustic 
applications  treated  of  in  the  preceding  article. 

The  high  opinion  which  the  ancients  entertained 
of  the  efficacy  of  the  actual  cautery,  may  be  well 
conceived  from  the  following  passage  : —  "  Quos- 
cunque  morbos  medicamenta  non  sanant,  ferrum 
sanat;  quos  ferrum  non  sanat,  ignis  sanat ;  quos 
vero  ignis  non  sanat,  insanabiles  existimare  oportet." 
{Hipp.  sect.  8,  apt.  C.) 

[The  actual  cautery  has  been  employed  for  the 
stoppage  of  bleeding,  where    the  vessels  could 
neither  be  tied  nor  compressed,  as  for  example,  in 
the  throat  and  dental  alveoli,  in  vascular  htemor- 
rhoids  ;  and  in  bleeding  fungus.    It  has  also  been 
employed   for  the  destruction  of  carcinomatous 
tumors  and  ulcers.    Delpech  often  had  recourse 
to  the  actual  cautery  to  destroy  fungous  tumors  of 
the  antmm.    The  same  practice  was  followed  by 
Pelletan  and  other  eminent  surgeons  in  France. 
The  part  of  the  fungus  which  could  be  cut  awayj 
was  so  removed,  and  the  deeper  portion,  out  of  the 
reach  of  the  knife,  was  cauterised.    The  actual 
cautery  has  been  found  eifectual  in  stopping  the 
fatal  progress  of  bad  cases  of  hospital  gangrene, 
the  iron  being  applied  red  hot,  so  as  to  produce  an 
eschar  on  every  part  of  the  surface  of  the  sore. 
It  has  likewise  been  used  in  carbuncle;  in  organic 
defects,  such  as  cleft  palate;  for  the  closure  of  fistul- 
ous openings,  and  for  the  purpose  of  depriving  carious 
bone  of  its  vitality.  In  the  last-named  instance,  the 
heated  iron  should  be  of  a  spherical  or  ovate  shape  ; 
it  ought  to  be  pressed  down  firmly,  and  be  suc- 
ceeded by  two  or  three  others,  until  the  whole 
morbid  surface  has  been  subjected  completely  to 
their  action.    The  object  here  is  to  procure  necro- 
sis of  the  part.    The  principal  use,  however,  to 
which  the  actual  cautery  is  resorted  to  in  the  pre- 
sent day,  is  in  the  treatment  of  diseased  joints. 
Thus,  in  hip-disease,  "if,"  says  M.  Sj^me,  "  the 
pain  is  severe,  so  as  to  disturb  the  patient's  sleep, 
recourse  must  be  had  to  the  actual  cautery  as  the 
most  powerful  remedial  means  thatcan  be  employed. 
The  best  place  for  applying  it  is  the  hollow 
hetween  the  trochanter  major  and  the  tubero- 
sity of  the  ischium,  where  a  broad  eschar,  several 
inches  in  length,  should  be  formed."    {Prin.  of 
Sxcrgenj,  p.  22.)     In  like  manner,    in  disease 
affectmg  the  cartilages  in  other  joints,  its  use  is 
equally  indicated,  an  eschar  three  or  four  inches 
long  being  formed  on  each  side  of  the  joint.  In 
angular  curvature  of  tlie  spine,  when  pain  and  other 
symptoms  denote  the  existence  of  inflammatory 
action,  the  actual  cautery  may  be  advantageously 
applied  longitudinally  to  the  extent  of  a  few  inches 
"»  each  side  of  the  affected  part,  except  wlien 


the  neck  is  concerned,  in  which  case  the  middle 
ine,  as  Mr.  Syme  recommends,  may  be  se- 
lected for  the  purpose.  (Op.  cit.  p.  197.)  The 
actual  cautery  has  proved  useful  in  chronic  inflam- 
mation of  the  spongy  bones  of  the  carpus  and 
tarsus. 

The  cauterised  streaks  present  a  brown,  bkck 
and  yellowish-grey  aspect,  surrounded  by  a  red  halo! 
The  resulting  eschars  are  occasionally  not  detached 
before  some  weeks  have  elapsed,  and  the  ulcers  of 
burns  being  slow  in  healing,  is  a  main  advantage 
which  the  cautery  possesses  over  caustics.  Emollient 
poultices  constitute  the  local  treatment.  Before 
the  cautery  is  applied,  the  patient  may  be  rendered 
insensible  by  chloroform,  or  the  part  may  be  be- 
numbed by  congelation. 

Burning  ought  never  to  be  employed  with  young 
children,  except  under  most  urgent  circumstances, 
because  it  is  dangerous,  prone  to  induce  trismus 
and  other  nervous  affections. 

Cauteries  are  of  diflferent  shapes  and  sizes.  Those 
commonly  used,  are  the  spherical,  the  ovate,  and 
the  prismatic.  The  iron  should  be  heated,  if  pos- 
sible, to  incandescence,  and  the  surrounding  soft 
parts  protected  by  dry  or  moist  folds  of  Imen. 
Great  care  is  required  in  applying  the  cautery 
within  the  mouth,  and  before  each  introduction  of 
the  iron,  a  large  dossil  of  lint  held  in  forceps  is  to 
be  passed  round,  the  lips  and  cheeks  being  shielded 
as  above  stated.  Here  folds  of  dry  linen  are 
preferable  to  wet,  as  tending  to  conduct  the  heat 
less  rapidly.  In  cauterising  the  rectum,  a  horn 
or  wood  speculum  must  be  previously  introduced. 

I  may  briefly  allude  to  the  galvanic  cauterj--, 
which  has  been  succesfully  employed  in  paLital 
and  vaginal  fistulas,  and  would  refer  the  reader  to 
Mr.  Marshall's  writings  on  the  subject.] 

Alexander  Ure. 
CERATUM  CALAMINE,  (P.  L.)   A  good 
simple  dressing. 

CERATUM  CANTHARIDIS  (P.  L.),  form- 
erly used  as  a  dressing  for  blisters,  when  it  was 
wished  to  keep  up  a  discharge  from  them.  On 
account  of  the  tendency  of  cantharides  to  bring  on 
strangury  by  being  absorbed,  the  ceratum  sabina; 
is  now  generally  preferred  to  the  cerate  of  can- 
tharides. 

CERATUM  CETACEI.  (P.  L.)  The  sperma- 
ceti cerate.  A  mild,  unirritating  salve,  for  common 
purposes. 

CERATUM  CONII.  R.  Unguenti  conii  Ibj. 
(See  Unguentum.)  Cetacei  5  ij.  Cerw  alhce, 
%  iij.  M.  One  of  the  fomulaj  at  St.  Bartholomew's 
Hospital,  occasionally  applied  to  cancerous,  scro- 
fulous, and  phagedajnic  sores. 

CERATUM  HYDRARGYRI  COMPOSI- 
TUM.  (P.  h.)  ipt.  Ung.  hydrarg.  Cerat.  sa- 
ponis  camp,  aa  3  vj.  Camphorce  5  jss.  M.  This  is 
sometimes  eraploj'ed  as  a  dressing  for  promoting 
the  absorption  of  indolent  swellings. 

CERATUM  PLUMBl  ACETATIS.  (P.  L.) 
A  mild,  astringent,  unirritating  salve. 

CERATUM  PLUMBl  COMPOSITUM. 
(P.  L.)  An  excellent,  gentlj'  astringent  salve, 
for  common  purposes. 

CERATUM  SABINiE.  ^.  Sahinai  folio- 
rum  recciitiuiii  contnsorum,  Ibj.  Cera:  favx,  Ibss. 
Adipis  pra:parat<B,  Ibij.  Mix  the  savin  with  the 
melted  wax  and  hog's  lard,  and  strain  the  com- 
position. 

The  common  application  for  keeping  open  blis- 
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turs,  on  tte  plan  tecommended  by  Mr.  Crowtlier. 
(See  Blisters.) 

CERATUM  SAPONIS.  (P.  L.)  9..  Sapoms 
?  X.  CercE,  3  xijss.  Plumbi  oai/di  contriti,  3  xv. 
OUccD  old  0.  j.  Aceti  c.  j.  Boil  the  vinegar 
with  the  oxide  over  a  slow  fire,  constantly  stirring 
them  until  they  incoiporate  ;  then  add  the  soap, 
and  boil  again  in  like  manner,  until  all  the  moisture 
is  evaporated  ;  lastly,  with  these  mix  the  wax,  first 
dissolved  in  the  oil. 

[CHAMBERS  OF  THE  EYE.]  [Inflam- 
mation.   in  the  Aqueous  cJiamber.      Aquo  cap- 
sulitis.    It  seems  doubtful  whether  we  are  jns- 
tified  anatomically  in  using  the  term,  aquo  cap- 
sulitis ;  recent  investigations  show  that  there  is 
no  distinct  membrane  lining  the  aqueous  chamber. 
The  disease  is  probably  seated  in  the  inner  or  elastic 
laminaof  the  cornea,  and  extends  slightlyand  super- 
ficially over  the  surface  of  the  iris  :  perhaps  the  term 
"  corneo-iritis  "  would  most  correctly  indicate  its 
true  seat.   This  disease  resembles  in  some  respects 
"true  comeitis;"  it  occurs  most  frequently  in 
children,  and  in  young  adults;  it  comes  on  very 
insidiously,  usually  attacks  one  eye  at  a  time,  and 
is  often  limited  .to  one  eye.  The  pain  is  slight;  there 
is  but  little  intolerance  of  light;  the  patient  chiefly 
complains  of  dulness  of  vision;  the  sclerotic  vessels 
around  the  margin  of  the  cornea  are  considerably 
injected.  On  examining  the  cornea  carefully,  it  is 
observed  to  be  quite  smooth  and  bright  on  its  sur- 
face instead  of  finely  granular,  as  in  corneitis;  and 
upon  the  inner  layers  of  the  cornea  are  some  to- 
lerably well-defined  whitish  spots  or  patches,  va- 
rying very  much  in  size,  shape,  and  thickness;  but 
they  are  usually  round,  and  most  thickly  studded 
near  the  centre  of  the  cornea.    It  is  very  difficult 
to  ascertain  how  far  the  iris  is  involved,  because 
looking  through  an  altered  medium  its  colour  seems 
changed,  and  its  natural  transparency  lost.  This, 
however,  is  frequently  not  the  case  in  the  early 
stage  of  the  disease,  aa  shown  by  the  perfect  activity 
of  the  pupil;  and  when  it  does  extend  to  the  iris  it 
seems  to  be  limited  to  the  delicate  membrane  cover- 
ing this  structure,  and  not  to  invade  its  proper  tex- 
ture, because  the  pupil  can  generally  be  acted  upon 
by  belladonna ;  and  when  the  cornea  regains  its 
transparency  no  change  is  observable  in  the  iris,  ex- 
cept some  slight  adhesions  to  the  capsule  of  the  lens. 
This  disease  presents  great  varieties  as  regards  its 
intensity.    In  some  cases  almost  the  only  evidence 
of  the  disease  ia  the  presence  of  a  few  small  well- 
defined  spots  on  the  inner  surface  of  the  cornea,  the 
remaining  parts  being  clear  and  bright,  and  vision 
being  only  slightly  interfered  with,  and  there  being 
little  or  no  increase  of  vascularity;  whereas,  in  the 
other  extreme,  the  patches  on  the  inner  surface  .are 
larger,  more  irregular  in  shape,  and  denser,  and  the 
intermediate  parts  of  the  cornea  are  hazy;  the  sur- 
face of  the  cornea  is  dull  and  vascular;  the  scle- 
rotic vessels  are  much  injected,  and  there  is  severe 
dull  aching  pain  and  intolerance  of  light;  vision  is 
also  very  seriously  impaired.  This  disease  may  often 
be  traced  to  some  remote  syphilitic  taint,  either  he- 
reditary or  acquired,  but  usually  the  former.    It  is 
very  protracted  in  its  duration, and  does  not  seem  to 
yield  to  any  specific  plan  of  treatment,  but  usually 
passes  away  from  the  inner  surface  of  the  cornea 
at  the  end  of  some  months,  leaving  in  the  more  se- 
vere cases  some  adhesions  of  the  pupillary  niargin, 
The   treatment  should  be  principally  directed 
to  the  establishment  of  general  power,  Prepara- 
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tions  of  iodine  and  the  iodide  of^ron  seem  useful; 
and  where  any  syphilitic  taint  is  suspected  small 
doses  of  mercury  are  indicated  and  appear  to  act 
as  a  tonic.  This  medicine  is  of  particular  value  in 
those  cases  which  one  might  call  strumo-syphilitic, 
occurring  in  children  from  eight  to  twelve  years  of 
age,  the  condition  of  the  eyes  forming  part  of  a 
group  of  symptoms,  resembling  very  closely  the 
tertiary  forms  of  syphilis,  such  as  loss  of  the  soft 
palate,  exfoliation  about  the  nasal  bones,  periosteal 
inflammations,  &c.  The  local  treatment  should  be 
merely  soothing:  and  where  there  is  reason  to  sus- 
pect that  the  iris  is  involved,  belladonna  may  be 
advantageously  employed  in  the  early  stages,  to 
prevent  adhesions  and  to  counteract  any  tendency 
to  closed  pupil. 

Pus  in  the  anterior  cliamber.    When  pus  is 
formed  in  the  anterior  cliamber,  it  gravitates  to 
the  lower  part  of  the  cavity,  and  to  this  condition 
the  term  hypopion  is  applied  (see  art.  HyponoN). 
As  this  is  a  symptom  resulting  from  various  causes, 
it  is  not  correct  to  describe  it  as  a  separate  disease  ; 
but  it  may  be  convenient  to  mention  some  of  the 
usual  sources  of  this  morbid  product  within  the 
aqueous  chamber.    The  most  common  cause  of 
pus  in  this  situation,  is  the  occurrence  of  an  ulcer 
upon  the  inner  surface  of  the  cornea,  correspond- 
ing to  a  similar  ulcer  on  its  external  surface,  the 
middle  laminEe  remaining  entire;  the  matter  may 
often  be  seen  trickling  down  from  the  ulcerated 
part  to  the  bottom  of  the  anterior  chamber,  where 
it  remains  during  the  upright  posture,  but  readily 
passes  to  either  side  when  the  head  is  sufficiently 
inclined  either  way;  another  source  of  this  symp- 
tom is  an  abscess  between  the  layers  of  the  cornea 
bursting  internally  ;  occasionally  in  very  acute 
inflammation  of  the  aqueous  chamber,  pus  is 
poured  -out  into  this  cavity  without  any  evidence 
either  of  an  ulcerated  surface  or  of  a  false  mem-  ' 
brane.    An  organised  tubercle  upon  the  iris  may 
suppurate  and  thus  become  a  source  of  this 
symptom,  and  in  one  or  two  rare  instances  I 
have  seen  hypopion  follow  a  severe  attack  oE 
fever  in  an  eye,  in  other  respects  perfectly  normal 
and  free  from  every  trace  of  inflammatory  action. 
The  presence  of  matter  in  the  anterior  chamber  is 
of  no  moment,  except  as  it  forms  an  index  and 
measure  of  the  amount  and  severity  of  diseased 
action  that  is  going  on  in  the  eye.   It  has  been  sug- 
gested to  evacuate  it  with  a  small  cutting  needle,  but 
this  would  be  a  rash  and  injurious  proceeding,  un- 
less the  extreme  pain  and  seventy  of  the  general 
sj'mptoms  indicated  aggravation  from  tension  of  the 
globe,  when  great  relief  may  follow  the  evacuation 
of  the  pus  together  with  some  of  the  aqueous  hu- 
mour. Such  cases  must  be  treated  in  other  respects 
upon  general  principles  —  warm  and  soothing  ap- 
pliances being  more  particularly  indicated  where 
pus  is  present. 

Blood  in  the  anterior  chamber.  Occasion- 
ally blood  is  found  in  the  anterior  chamber  ; 
it  is  usually  the  result  of  a  blow,  but  in  a 
few  rare  instances  it  has  been  found  to  be  vi- 
carious with  the  menstrual  function.  Blood  be- 
comes readily  absorbed  in  this  situation,  excepting 
in  people  who  suft'er  from  some  dyscrasia  as  diabetes 
mellitus,  albuminuria,  &c.,  wliere  the  blood  may 
remain  unchanged  for  years.  In  cases  of  injury  it 
is  important  to  give  a  guarded  prognosis,  as  it  pro- 
bably results  from  such  an  amount  of  violence  as 
will  cause  Borae  permanent  injury  to  one  or  more 
G  u  3  ' 
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of  t).e  delicate  stfuctures  of  the  eye,  which  ^vill 
not  show  Itself  until  the  blood  is  entirely  absorbod 
Jurljul  secretions  in  the  anterior  chamber.  Ano- 
ther curious  change  in  the  anterior  chamber  is 
when  the    natural  secretion  becomes  altered  in 
colour  and  quality,  being  yellow  and  highly  al- 
buminous and  much  increased  in  quantity  The 
result  of  these  changes  is,  that  the  cavity  is  much 
increased  ni  size  by  the  thrusting  back  of  the  iris 
and  lens,  and  the  surface  of  the  iris  appears  of  a 
green  colour,  there  is  also  very  severe  pain  and 
tension  and  much  dimness  of  vision;  such  eyes  are 
more  or  less  damaged  by  previous  attacks  of  in- 
flammation.   The  best  mode  of  relieving  the  pain 
in  these  cases,  is  to  puncture  the  cornea  with  a 
needle,  and  to  evacuate  a  portion  of  this  yellow 
albuminous  fluid,  so  as  to  remove  all  tension-  this 
may  require  a  repetition  of  the  same  treatment 
iiutil  the  abnormal  tendency  is  worn  out     It  is 
important  not  to  allow  all  the  fluid  to  escape,  other- 
Wise  the  iris  will  faU  in  contact  with  the  cornea 
which  for  a  time  occasions  great  pain.  ' 

The  above  remarks  have  been  taken  from  the 
Lectures  of  Mr.  Critchett  {On  Diseases  of  the  Eye 
Lancet,  August  12.  1854).  Consult  also  Macken' 
zie  {On  Diseases  of  the  Eye,  4tli  edit.  1854).] 

CHEMOSIS  (from  xaivo.,  to  gape).  When  the 
eye  is  violently  inflamed,  it  frequently  happens  that 
serum,  lymph,  or  blood  is  eflused  in  the  tissue  which 
connects  the  conjunctiva  with  the  anterior  surface 
of  the  sclerotic  coat  of  the  eye.  Hence  the  con- 
junctiva IS  gradually  elevated  from  the  sclerotic 
and  projects  forwards,  so  as  to  conceal  within  it 
the  cornea,  which  appears  as  if  it  were  depressed, 
(bee  Conjunctivitis.) 

CHILBLAIN.  [Chilblain  is  one  of  the  com 
mon  effects  of  cold.  Just  as  heat  will  produce 
simple  redness,  mere  vesication,  or  total  destruction 
ot  parts  oHhe  body,  according  to  its  degree  and  the 
length  ot  Its  application,  so  cold  is  followed  in  the 
same  way  by  redness,  by  vesication,  and  by  gan- 
grene.   The  ordinary  form  of  chilblain,  so  common 


they  yield  a  thin,  ichorous,  or  aanious  discharge, 
and  are  m  general  brought,  only  after  a  loiu'  time 
and  wuh  much  difficulty,  t^  a  h'eaUh;Lp  u^a  i  n! 
In  neglected  cases,  those  ulcers  not  unfrequently 
beeomecovered  w  th  foul  sloughs.  Ulceration  o  t^ 
supervenes,  and  the  soft  parts,  covering  the  bones 
are  destroyed."  (0»  Injlammltion,  p.  G38  )  The 
worst  stage  of  chilblains  is  attended  with  sloughing. 

Chilblains  are  particularly  apt  to  occur  in  per- 
sons who  are  in  the  habit  of  going  immediately 
to  the  fire  when  they  come  home  in  winter  with 
their  hugers  and  toes  very  cold  ;  thev  are  also 
frequent  in  persons  who  often  go  suddenly  into 
the  cold  while  very  warm.  Hence,  the  disease 
most  commonly  affects  parts  of  the  body  which 
are  peculiarly  exposed  to  these  sudden  transitions  • 
lor  instance,  the  nose,  ears,  lips,  toes,  heels,  and 
fingers.  Richter  remarks,  that  they  are  still  more 
Irequently  occasioned  when  tlie  part  suddenly 
exposed  to  cold  is  in  a  moist  perspiring  state,  as 
wel  as  warm.  Young  subjects  are  much  more 
liable  to  this  troublesome  complaint  than  adults  ; 
and  females,  brought  up  in  a  delicate  manner,  are 
generally  more  afflicted  than  the  other  sex. 

The  most  likely  plan  of  preventing  chilblains  is 
to  accustom  the  skin  to  moderate  friction  ;  to  avoid 
hot  rooms  and  making  the  parts  too  warm  ;  to 
adapt  the  quantity  and  kind  of  clothing  to  the  state 
of  the  constitution,  so  as  to  avoid  extremes,  both 
in  summer  and  winter ;  to  wash  the  parts  frequently 
with  cold  water ;  to  take  regular  exercise  in  the  open 
air  in  all  kinds  of  weather  ;  and  to  take  particular 
care  not  to  go  suddenly  into  a  warm  room,  or  very 
near  the  fire,  out  of  the  cold  air. 

One  of  the  best  modes  of  curing  chilblains  of  the 
milder  kind  is  to  rub  them  with  snow,  or  ice-cold 
water,  or  to  bathe  them  in  the  latter  several  times 
a  day,  keeping  them  immersed  each  time,  till  the 
pam  and  itching  abate.  After  the  parts  have  been 
rubbed  or  bathed  in  this  way,  they  should  be  well 
dried  with  a  towel,  and  covered  with  flannel  or 
leather  socks.  ■ 

This  plan  is  perhaps  as  good  a  one  as  any  ;  but 


in  the  winter  in  this  counTry  o  relmnds  and  ^^^^^^^^  it  s  not  t L   T?' T"*  '       '^T^  ' 
is  an  instance  of  the  mildest  form  of  threffec/roH  L^^        }     M      always  congenial  to  the 
cold  brought  before  the  siSeon  1  °M  I'rl'T  P'-^t'^"*'  !  •''"d  with  the  con 


cold  brought  before  the  surgeon.  ] 

lu  its  mildest  form  it  is  attended  with  a  mode- 
rate redness  of  the  skin,  a  sensation  of  heat  and 
Itching,  and  more  or  less  swelling,  which  symptoms, 
after  a  time,  spontaneously  disappear.   The  intole- 
rable Itching  and  sense  of  tingling,  accompanyinn- 
the  inflammation  of  the  milder  description  of  chil- 
blains, are  observed  to  be  seriously  aggravated  by 
exposure  to  heat.    In  a  more  violent  degree,  the 
swelling  13  larger,  redder,  and  sometimes  of  a  dark 
blue  colour  ;  and  the  heat,  itching,  and  pain,  are  so 
excessive,  that  the  patient  cannot  use  the  part.  In 
tile  third  degree,  small  vesicles  arise  upon  the  tumor, 
which  burst  and  leave  excoriations.    These  often 
change  into  ill-conditioned  sores,  commonly  known 
as    broken  chilblains,"  which  sometimes  penetrate 
even  as  deeply  as  the  bone,  discharge  a  thin  ichor- 
0119  matter  and  generally  prove  very  obstinate.  As 
ur.  John  riiomson  has  remarked,  "  When  the  serum 
contained  in  the  vesications  is  let  out  by  a  small 
polling  a  portion  of  new  cuticle  is  usually  formed 
to  supply  the  place  of  that  which  has  been  sepa- 
latea  ;  but,  when  the  inflammation  is  severe,  mid 
mrts  w^"?"  '"^e'f i">P>-"Perly  treated,  the 
Paits  which  are  the  seat  of  vesication  are  liable  to 
pass  mto  the  state  of  vitiated  ulcer.s.    In  this  state, 


stitutions  of  some  it  may  even  disagree.    In  such 
cases,  the  parts  affected  may  be  rubbed  with  spirit 
of  wine,  linimentum  saponis,  a  mixture  of  tincture 
of  opium  and  hartshorn,  tincture  ofmyrrh,  or  a  strong 
solution  of  alum  or  vinegar.    Mr.  Wardrop  speaks 
highly  of  one  part  of  the  tincture  of  cantharides,  with 
six  of  soap  liniment.    {Mcdico-Chir.  Trans,  vol. 
v.  p.  142.)    [A  solution  of  camphor  in  eau  de  co- 
logne, is,  perhaps,  the  best  application  for  patients  of 
the  upper  classes,  and  equal  parts  of  turpentine  and 
olive  oil,  for  dispensary  patients,  or  a  table-spoon- 
ful of  mustard  rubbed  up  with  four  ounces  of  water, 
answers  as  well  .as  cither.] 

Vesications  from  cold  are  treated  on  precisely 
the  same  principles  as  vesications  from  heat.  See 
Burns. 

When  chilblains  suppurate  and  ulcemto,  they 
require  stimulating  dressings,  such  as  lint  dipped 
in  a  mixture  of  the  liquor  pluinbi  diacetatis  dilu- 
us,  and  liquor  calcis  ;  tinctura  myrrhic,  or  warm 
vinegar.  If  a  salve  be  employed,  one  which  con- 
tains the  hydiargyri  nitrico-oxydum,  or  the  un- 
guentum  zinci  witli  myrrh,  camphor,  opium,  or  the 
Peruvian  balsam,  will  be  found  most  beneficial, 
'^'he  muriate,  or  h^-drocliloratc  of  lime,  in  the  form 
of  an  ointment,  has  been  found  by  Lisfranc  to 


be  an  excellent  application  to  ulcerated  chilblains 
(Revue  Mid.  Feb.  1826.)  Ulcers  of  tins  kind 
ii-equently  require  to  be  touched  with  the  nitrate 
of  silver,  or  dressed  with  a  solution  of  it. 

Chilblains,  attended  with  sloughing,  should  be 
poulticed,  till  the  dead  parts  are  detached.  A 
poultice  made  of  linseed  meal  and  port  wine  is  one 
of  the  best.  The  sores  should  then  be  first  dressed 
with  some  mildly  stimulating  ointment,  such  as 
the  unguentura  resinre  flav£B,  or  unguentum  zmci. 
With  the  first  of  these,  in  a  day  or  two,  a  little 
hydrargyri  nitrico-oxydum  may  be  mixed,  or  lint 
wetted  in  Peruvian  balsam  may  be  applied  ;  but 
the  surgeon  should  not  venture  on  the  employment 
of  very  irritating  applications,  till  he  sees  what  the 
parts  will  bear,  and  whether  such  will  be  requisite 
at  all  ;  for,  were  he  too  bold,  immediately  he 
leaves  off  the  poultices,  he  might  bring  on  slough- 
ing again.  [When  there  is  much  fetid  discharge  a 
soft  layer  of  cotton  wool  containing  peat  charcoal 
may  be  applied  over  the  other  dressings  with  great 
advantage.]  T.  Spencer  Wells. 

Rees't  Cyclopedia,  art.  Chilblains.  Richter's  An- 
fano-siT  fler  Wundarzn.  b.  1.  Thomson's  Lectures 
on  inlammation,  p.  637,  &c.  Lassus,  Pathologie 
Chirur-^.  t.  ii.  p.  388,  &c.  Callisen,  Systema  Chirur- 
gise  Hodierns,  vol.  i.  p.  304,  &c.  ed.  1798.  Pl^rson's 
Principles  of  Surgery,  p.  153,  &c.  ed  1808.  M. 
J.  Chelius,  Handb.  der  Chir.  b.  i.  p.  72.  Heidelb. 
1826. 

[CHLOROSIS  (from  x^^P^^;  paleness,  yel- 
lowish-green).] [This  disease  is  treated  of  fully  by 
medical  writers,  but  surgical  cases  occur  in  chlorotic 
subjects,  and  the  morbid  condition  of  the  blood 
influences  their  course  and  treatment. 

In  chlorosis,  the  proportion  of  the  solid  consti 
tuents  of  the  blood  is  diminished,  owing  to  a  de- 
crease in  the  number  of  the  red  corpuscles.  The 
proportion  of  albumen  in  the  liquor  sanguinis,  m 
almost  every  case,  is  above  the  standard  of  health  ; 
the  proportion  of  fibrin  being  about  the  same  as  in 
health,  and  accordingly  large  in  relation  to  the 
red  corpuscles  and  to  the  sum  of  the  solid  consti- 
tuents. Owing  to  the  two  latter  qualities  the  blood 
is  more  viscid  than  natural. 

This  condition  commences  insidiously,  and  may 
progress  until  the  red  corpuscles  are  reduced  even 
to  a  third  of  the  healthy  standard.    In  one  case, 
Andral  found  the  cypher  38-7  ;  it  very  frequently 
sinks  from  127  to  below  50  parts  in  1000  of  blood. 
It  has  been  observed  as  low  as  27.    The  corpuscles 
are  also  paler  than  natural,  smaller,  and  many  of 
them  lose  their  proper  form  {Andral).    On  sepa- 
rating the  fibrin  by  whipping,  it  is  generally  found 
somewhat  less  dense  and  consistent  than  usual, 
but  the  clot,  although  small,  and  sometimes  soft, 
may  yet  be  normal  in  consistence,  and  is  occasion- 
ally even  firmer  than  natural;  it  frequently  presents 
a  buffv  coat,  and  is  sometimes  cupped.    The  serum 
is  usually  abundant,  transparent  and  very  pale,  or 
of  a  greenish-yellow  hue.     Blood  drawn  from  a 
vein  has  been  observed  to  be  white  (  Vun  Sivieten 
Com.  Aph.  2.?). 

A  great  number  of  predisposing  and  exciting 
causes  are  enumerated  by  medical  writers.  It  ir 
met  with  most  frequently  in  the  lymphatic  tempera 
ment;  in  young  girls  about  the  age  of  puberty,  bu 
occasionally  at  other  periods  of  life,  and  rarely 
in  the  male  sex ;  it  occurs  also  in  tlioae  of 
sedentary  habits,  who  indulge  excessively  in  the 
use  of  dilute  fluids,  and  are  subject  to  nervous 
exhaustion  from  the  depressing  passions  and  other 
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influences.  Although  chlorosis  often  follows  haiinor- 
rhage,  occurring  insidiously,  as  it  does  other  causes 
of  debility  and  exhaustion,  it  is  not  produced  by  the 
loss  or  expenditure  of  blood,  it  is  rather  a  defect  of 
assimilation  and  of  the  organisation  of  red  corpuscles. 
All  the  assigned  causes  more  or  less  directly  in- 
fluence the  processes  of  hjematosis  ;  either  those 
constituting  the  primary  digestion  and  essential  to 
the  formation  of  a  nutritive  pabulum  for  the  supply 
of  liquor  sanguinis,  or  those  constituting  the  chemico- 
vital  metamorphoses  and  transpositions  by  which 
the  chyle  poured  into  the  liquor  sanguinis  is  cor- 
pusculated  and  converted  into  red  blood.  Their 
modus  operandi  has  not  been  made  out,  but  the 
assimilation  of  iron  from  the  food  appears  to  be 
essentially  at  fault,  and  the  formation  of  hsmatin 
affected.    "Although  food  he  taken  and  converted 
into  chyle,  the  chyle  does  not  pass  through  its  stages 
into  red  blood."    {Van  Swieten.) 

The  general  symptoms  are,  deficient  or  depraved 
appetite,  often  with  a  craving  for  unwholesome  diet, 
and  sometimes  nausea  and  vomiting  ;  costiveness  ; 
pale  urine  ;  amenorrhosa  or  scanty  pale  menstrua- 
tion from  deficiency  of  red  blood  ;  blood  flowing 
from  a  vessel  produces  a  pale  stain;  the  countenance 
and  skin  are  at  first  pale,  then  often  waxy,  and 
subsequently  assume  a  greenish-yellow  tint  ;  the 
conjunctiv£e,  lips,  gums,  tongue,  and  mucous  mem- 
branes generally  are  pallid  ;  the  eyelids  livid.  As 
the  disease  advances,  the  soft  solids  become  flaccid  ; 
the  pulse  is  soft  and  weak  ;  the  tongue  is  pale, 
flabby,  and  often  indented  at  the  edges  by  the  teeth. 
The  viscidity  of  the  blood,  and  the  weakness  of 
its  moving  powers,  renders  its  motion  in  the  capil- 
lary vessels  languid,  and  there  is  a  tendency  to  con- 
gestion and  obstruction  ;  and  also  to  oedema,  par- 
ticularly in  the  face,  tongue,  and  ankles ;  with  dimi- 
nished temperature  of  the  surface  general!}-,  and 
cold  extremities.    Among  the  most  constantly  ob- 
served  symptoms  are  also  languor,  listlessness, 
debility  and  torpor,  an  indisposition  to  bodily  and 
mental  exertion,  great  lassitude  from  the  least 
motion,  with  dyspnoea,  vertigo,  palpitation  of  the 
heart,  and  disturbed  sleep,  pain  in  the  head  and 
side,  and  other  nervous  symptoms,  most  of  which  are 
referrible  to  the  morbid  condition  of  the  blood,  and 
particularly  to  the  deficiency  of  red  corpuscles  ;  hut 
chlorosis  is  often  intimately  associated  with  dyspep- 
sia in  various  forms,  hysteria,  amenorrhaa,  anaemia, 
and  hydr«;mia,  the  two  latter  being  among  its  most 
serious  complications.    There  is  a  deficiency  of 
biliary  matter  formed  in  the  blood,  the  greenish- 
yellow  hue  being  attributable  to  the  retention  of 
yellow  and  blue  colouring  matter  in  the  liquor  san- 
guinis. 

The  diagnosis  is  sometimes  aided  by  the  exis- 
tence of  a  bruit  da  soufflet,  which  may  be  either 
arterial  or  venous,  or  both  ;  although  the  occurrence 
of  this  bruit  does  not  correspond  with  a  definite 
degree  of  diminution  of  corpuscles,  it  was  fomid  by 
Andral  as  a  constant  symptom  when  the  cypher 
ranged  below  80  ;  when  above  00,  it  often  existed, 
but  was  no  longer  constant  ;  being  most  frequently 
heard  when  the  cypher  oscillated  between  80  and 
100,  and  much  less  frequently  when  it  passed  100. 
Its  intensity  also,  and  whether  intermittent  or  con- 
tinuous, is,  in  some  measure,  subordinate  to  the 
degree  of  dimlmition  of  tlio  corpuscles.    The  ar- 
terial and  vdiibns  murmurs  of  chlorosis  and  other 
diseases  of  impoverished  blood  are  sometimes  asso- 
ciated with  themurmurs  produced  by  organic  disease, 
o  0  4 


1  .  „  ,  CPiOL^EMIA 
The  mfluence  of  a  chlorotic  state  of  the  blood  in 

wh  ch  the  fibrm  is  essentially  deficient  in  quantity 
or  defective  m  quality,  as  in  scorbutus,  hyperinosis, 
and  many  aflfect.ons  resulting  from  the  action  of 
septic  poisons.    In  chlorosis  there  is  usually  a 
sufficient  quantity  of  organisable  plastic  exudation 
forheahngby  the  adhesive  process/and,  accordingly 
less  tendency  to  suppuration,  and  a  rarity  of  14 
morrhages,  either  active  or  passive  ;  this  being  due 
as  remarked  by  Andral,  to  the  fibrin  remaining  nor- 
ma although  the  corpuscles  are  diminished.  Many 

Ovving  to  anemia  being  one  of  its  most  serious 
complications,  loss  of  blood  ought  to  be  sedulousW 
guarded  agamstin  chlorotic  subjects,  and  operations 
involving  a  risk  of  hemorrhage  should,  ifSwe 
be  delayed  until  the  blood  has  been  ^stored  to  a 
healthy  state.  Iron  is  the  appropriate  remedy 
After  I  S  employment  for  a  few  weeks  the  solid  con- 
stituents have  been  found  on  analysis  to  be  doubled 
and  the  red  corpuscles  nearly  trebled.  The  general 

Sains  or^^^^AV'  *°  fif'^^'^  '-nty 

S  JI  ^y"^^'  °'  soB^e  other 

ciLf  ^  "^''T  f  ^g'tive,  for  two  or  three  suc- 
cessive days  for  the  purpose  of  clearing  the  prim* 
via;,_i^peat>iig  this  course  as  occasion  may  requirr 
or  giv.ng  subsequently,  inspissated  ox-gall,  both  as' 

Wood.    These  medicines  are  ancillary  to  iron  in 
their  operation.    Iron,  in  some  of  its  fbrms,  shou  d 
be  steadily  administered,  and  exercise  with  other 
Jiygienic  measures  enjoined.    Friction  of  the  sur- 
lace,  or  shampooing,  is  also  a  most  useful  auxiliary. 
After  a  few  days  treatment  on  these  principles,  the 
cheeks,  hps,  and  gums,  begin  to  regain  their 
colour,  and  in  a  few  weeks  all  the  symptoms  sub- 
side.   On  recurring  to  exhausting  practices  and 
delective  hygienic  customs,  the  patient  is  very  apt 
to  suffer  a  relapse  ;  as  remarked  by  Van  Swieten 
we  are  sometimes  called  on  to  repeat  this  course 
three  or  four  times,  even  in  the  space  of  a  year, 
belore  the  patient  becomes  obedient  to  rules.] 

rriTTrvT  !r^,^r  .  Henry  Ancdl. 

[CHOL^MIA.  Biliary  Rood.  Jaundice.1  [A 
biliary  condition  of  the  blood  may  result  from  ---l 
_i  he  materials  of  bile  being  received  into  or  formed 
111  the  blood  in  excess  ;  2.  A  failure  in  the  action 
ot  the  bile-secretmg  cells  of  the  liver  ;  3.  An  ob- 
struction to  the  passage  of  the  bile  in  its  ducts,  fol- 
lowed by  the  reabsorbtion  of  its  constituents.  These 
causes  may  operate  simultaneously  ;  obstruction 
cannot  continue  long  without  producing  a  remora  of 
bile  m  the  ducts,  modifying  their  calibre,  and  in- 
teriering  with  the  function  of  the  hepatic  cells  ;  and 
excessive  production  of  the  elements  of  bile  may 
co-exist  with  diminished  secretion.    In  some  indi- 
viduals there  appears  to  be  an  habitual  excess  of 
the  materials  of  bile  in  the  blood,  marking  a  pecu- 
J.ar  temperament  and  rendering  its  subjects  torpid 

wLn"f,!'P^'f-^       ''"'■''y  •'^"'^  "'«"tal  exertion. 

V  len  the  biliary  contamination  is  more  decided, 
it  ^  '^■^''^•^"•'^d  state  of  the  system 

1  l  itterT  f^'^'^y  symptoms 
tZ  ^tlCV  ""^T"^  tongue-the  ft.;  pai-ticu- 
^''^'"S  a  yellow  tinge  j  loss  of 
li^h    1  •  •  """'f^  °'  ^°™iti"S  ;  sometime 

y  S  v  i  ToV  rl^"'''  '''^  Sreonish! 

aad  skin  1      '  '  '"'"^""^ 
«a  skin,  sometimes  amounting  to  jaundice  ;  and 


there  is  often  supraorbital  Iieadache,  and  various 
cerebral  disturbances;  with  «vo.,*  Za-  \-  . 
mental  and  bodily  exertfon  Inw  •  ^'T""? 
driacism  or  melancS  In  ''P'"*''  ^y^^'^"^- 
the  blood  probabTyt:tgo  ngTu:rL'r'chnr""t 
IS  attended  with^he  gre^esf  d^^"  L^Si u 
and  sinking  of  the  vital  powers;  irritab  1  tTif 

SiJn'anI  -l  ""'""^""S  functiorand 
emaciation  j  and  it  may  give  rise  to  hydrothorav 
a  cites  or«dema  ;  or  to  delirium,  or  convu  siot,^' 
or  lethargy  coma,  apoplexy,  or  palsy.  When 
produced  suddenlyby  a  total  cessation  of  he  action 
of  the  liver,  these  symptoms  may  result  in  Tp  d  or 

sm  of  the  ducts  leads  to  accumidation  of  bile 
n  the  secreting  cells  of  the  liver,  and  also  o 
d.sintegra  ion  ;  and  recent  experiments  on  Tn  maS 
appear  to  indicate  that  diseased  conditions  0^10 

thi^r.  r  ^^/PuP^""^'?  ^'^^  incrustation  of 
the  branches  of  the  cceliac  axis  and  mesenteric 
arteries  and  to  perforating  ulceration  of  the  duode- 
num.   {Bnt.  and  For.  Med.  Rev.    Jan.  1857  ) 

Jaundice  may  result  from  either  of  the  patholo- 
gical conditions  here  described,  but  is  not  neces- 
sarily present  when  the  blood  is  bilious.    It  con 
sists  in  an  accumulation  of  colouring  matter  ren- 
denng  the  liquor  sanguinis  usually  of  a  deep  golden- 
yellow  tmt  ;  the  serum  and  clot,  and  the  b  Jy  coat 
when  formed,  are  tinged  with  the  same  colour 
Uwmgto  the  circulation  of  this  liquor  within  theves- 
sels  and  the  discolouration  of  the  parenchymatous 
fluids,  the  skm,  mucous  and  serous  membranes.fibrous 
tissues,  osseous  part  of  the  teeth,  and  even  the  hairs, 
lymphatic  glands  and  brain,  the  secretions  of  milk 
sweat,  sputa,  urme,  and  of  the  serous  membranes' 
and  the  pathological  products  of  these  membranes 
may  be  tinged  yellow  ;  after  a  time  all  the  free 
fluids  and  the  more  stationary  solids  become  alike 
'tII  :  ^    ""t^  'P?"'™  exception  being  the  enamel 
oi  the  teeth.  In  this  condition  of  blood  organic  che- 
mists have  detected  the  resin  of  bile,  cholic  acid, 
leucine  and  tyrosine  (products  of  the  decomposition 
ot  albuminous  substances),  and  an  excess  of  chole- 
sterine  and  fatty  matter  generally;  audit  is  proba- 
ble that  other  compounds  usually  removed  by  the 
secretory  action  of  the  liver  may  be  detained  in 
the  blood,  and  that  new  compounds  are  often 
formed,  as  indicated  by  a  bluish,  greenish,  or  red- 
dish tint,  superseding  the  pure  yellow  of  bile  pig- 
ment.   In  typhus  fever  and  small-pox,  leucine  is 
detected  in  the  blood,  nitrogenous  materials  being 
probably  converted  into  this  substance  instead  of 
into  bile  and  urea. 

The  effects  of  choL-cmia  on  the  system  depend 
much  upon  the  action  of  the  skin  and  kidneys, 
winch  perform  a  vicarious  function,  and  act  as 
safetj'-valves,  the  materials  of  the  bile  being  de- 
tectable in  the  urine. 

The  temporary  re-absorption  of  bile,  owing  to 
obstruction  of  the  ducts,  although  attended  with 
jaundice,  is  not  in  general  followed  by  such  serious 
results  as  the  retention  of  the  biliary  constituents 
in  the  blood.    Some  of  these,  as  the  resinous 
acids,  are  intended  for  absorption  and  for  ulterior 
use  in  the  sconomy,  and  the  colouring  matter 
is  probably  identical  with  that  of  the  liquor 
sanguinis.    The  colouring  matter  in  excess,  and 
the  resinous  acids,  have  been  observed  in  the  blood 
without  any  train  of  symptoms.    Absorption  being 
gradual,  the  kidnej's  have  more  power  to  prevent 
accumulation  and  the  formation  of  new  compounds. 


,  1, 11  indice  thus  produced  may  continue  for  months 
without  severe  effects.  At  tlie  same  time,  com- 
plete obstruction  to  the  passage  of  bile  tends, 
as  already  stated,  to  disorganise  the  hepatic  cells, 
and  thereby  prevent  secretion  and  depuration,  and 
may  produce  all  the  risks  of  a  primary  biliary  state 
of  the  blood.  (_Di:  T.  Williams'  Gmfs  Hospital 
Repoits,  1843.) 

The  causes  of  a  biliary  state  of  the  blood  are 
e-ttremely  numerous.    Whether  the  materials  of 
bile  be  derived  from  the  disintegrating  blood 
corpuscles  or  from  the  tissues,  as  taught  by  some 
physiologists,  or  from  other  sources,  this  diseased 
condition  may  be  produced  by  some  deep-seated 
interruption  to  the  catalytic  changes  which  those 
materials  must  undergo  in  the  blood,  in  prepai'ing 
them  for  secretion  as  bile.    Cholajmia  is  liable  to 
occur  in  individuals  who  lead  a  sedentary  life  and 
those  who  are  subject  to  high  ranges  of  tempera- 
ture, as  in  cooks,  bakers,  and  persons  residing  in 
the  tropics  ;  also  in  persons  who  take  too  full  a 
diet  of  fatty  and  other  hydrocarbonaceous  sub- 
stances.   It  occurs  also  in  biliary  and  malignant 
fevers,  in  diseases  resulting  from  malaria,  and  in 
the  diseases  produced  by  various  poisons,  and 
particularly  by  the  bites  of  venomous  animals.  In 
all  these  cases  it  may  occur  without  any  mechanical 
obstruction.    It  results  also  from  diseases  of  the 
liver  and  biliary  apparatus,  and  particularly  as  a 
consequence  of  gall  stones,  and  in  diseases  of  the 
neighbouring  parts  producing  obstruction  of  the 
gall  ducts.     In  surgical  practice  it  is  most  fre- 
quently met  with  in  individuals  addicted  to  the 
abuse   of  intoxicating   liquors,   or   to  venereal 
excesses,  and  in  those  who  have  been  subjected 
to  mercurial  courses  ;  it  frequently  accompanies 
acute  or  chronic  inflammation  of  the  liver,  leading  to 
abscess,  and  occurs  on  the  retrocession  of  discharges 
and  eruptions ;  and  it  sometimes  takes  place  sud- 
denly as  the  result  of  fright,  rage,  or  other  mental 
or  moral  emotions,  and  from  the  shock  of  operations. 

The  results  of  cholsemia  depend  not  only  upon 
the  cause  which  has  produced  it,  upon  the  actual 
condition  of  the  skin  and  kidneys  at  the  time, 
upon  the  continuance  of  the  liver  to  perform  its 
function  in  part,  and  upon  the  more  or  less  sudden 
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tainly  aggravates  the  course  of  diffuse  cellular  in- 
flammation and  pyotemia.     It  may  lay  the  foun- 
dation for  hepatic  inflammation  and  abscess  after 
injuries  and  operations,  and  for  cerebral  and  other 
visceral  complications.     Hence  the  necessity  of 
preparing  biliary  patients  for  operations,  and  of 
attending  to  the  state  of  the  biliary  secretion  and 
the  blood  throughout  the  course  of  all  surgical 
cases.    Where  the  symptoms  of  chotemia  exist, 
the  diet  should  be  restricted,  and  hydrocarbon- 
aceous food  and  potations  withdra\vn,  or  diminished. 
The  action  of  the  kidneys  should  be  very  carefully 
looked  to,  and  diuretics  and  other  remedies  em- 
ployed where  necessary  to  promote  their  func- 
tions.   Cholologue  purgatives  and  diaphoretics  are 
also  indicated,  by  which  the  hepatic  ducts  and  blood 
vessels  may  be  cleared  and  the  liver  and  skin  excited 
to  an  increase  in  their  depurating  functions.  In  the 
slighter  and  more  chronic  cases  a  course  of  blue 
pill  or  of  the  compound  calomel  pill,  more  or  less 
prolonged,  is    often  completely  successful;  and 
taraxicum  and  the  nitro-hydrochloric  acid  are  most 
useful  remedies  when  appropriately  administered. 
Operations  are  not  generally  undertaken  in  a 
jaundiced  condition.     {Jaundice  is  treated  of  in 
full  by  medical  lunlers  ;  a  very  complete  article, 
tuitli  copious  hibliograpldcal  references,  ivill  he  found 
in  Copland's  Medical  Dictionary.)'^    Henry  Ancell. 

[CHOROIDITIS.  Injlammation  of  tlie  choroid 
coat  of  the  eye.]  Mr.  Dixon,  when  speaking  of  this 
affection  (Diseases  of  the  Eye,  p.  120,  1855),  re- 
marks : — "  I  believe  we  have  at  present  no  means  of 
satisfactorily  answering  the  question,"  (as  to  which 
are  the  symptoms  of  choroiditis,)  "  nor  do  I  think 
we  in  any  way  advance  the  science  of  ophthal- 
mology by  assigning  a  name  to  a  morbid  condition, 
the  existence  of  which  cannot  be  demonstrated. 
No  one  who  has  examined  a  well-injected  prepa- 
ration of  the  choroid,  and  has  seen  how  it  is,  for 
the  most  part,  made  up  of  a  mass  of  blood  vessels, 
can  need  to  be  told  that  such  a  tissue  in  the  living 
body  must  be  peculiarly  liable  to  inflammation." 
(See  article  Ophthalmoscope.)  "  Indeed,  we 
night  take  it  for  granted,  that  in  inflammation 
attacking  the  whole  eyeball,  it  would  be  in  the 
choroid  that  the  chief  inflammatory  changes  would 
take  place.    We  may  feel  assured,  too,  that  in  the 


and  complete  invasion  of  the  morbid  condition,  but         ^  ,     .  r,         .  . 

also  upon  the  particular  stage  at  which  the  series  severer  forms  of  intis  the  inflammation  is  by  no 
of  metamorphoses  of  biliary  matter  in  the  blood  means  limited  to  the  tissue  from  which  the  disease 


may  have  been  arrested,  and  probably  upon 
the  production  of  poisonous  compounds  in  some 
stage  of  its  progress.  Biliary  materials  are  also 
often  met  with  in  the  blood  in  connection  with 
a  state  of  active  hyperinosis,  marked  by  an  ex 
cess  of  fibrin  and  a  deficiency  of  red  corpuscles 
Whether  the  inflammatory  state  of  the  blood  is 
produced  by  the  biliary  particles,  or  the  excess  of 
these  by  the  increased  destruction  of  the  red 
corpuscles  in  excited  states  of  the  blood,  may  be 
uncertain,  but  either  of  these  pathological  results 
may  occur.  Even  in  an  impoverished  state  of  the 
blood  the  effects  are  often  similar,  but  slighter  in 
degree.  .  . 

It  is  important  in  surgical  practice  to  scrutinise 
rery  closely  the  state  of  the  blood  as  to  its  bili- 
ary constituents.  Choliemia  predisposes  to  many 
diseases.  This  is  so  niucii  the  case  as  respects 
erysipelas  tliat  you  have  a  distinct  variety  de- 
scribed as  biliary.  (See  Eiiy8Ipei,as.)  It  pre- 
disposes also  to  rheumatism  and  to  the  gouty 
paroxysm.    It  probably  predisposes  to  and  cer- 


derives  its  name,  but  that  the  connection  subsist- 
ing between  the  vessels  of  the  iris  and  those  of 
the  choroid  will  involve  both  structures  in  the 
morbid  process." 

Mr.  Bowman  (Lectures,  <^'c.,  ip.  iS,  1849),  ob- 
serves:— "  The  capillaries  form  on  the  inner  surface 
of  the  choroid,  a  plain  plexus,  with  close  meshes, 
known  as  the  tunica  Ruyshiana.  This  network  is 
closer,  i.e.  its  meshes  are  smaller  in  the  hinder 
part  tlian  in  front,  and  the  vessels  finer.  It  is  the 
most  important  part  of  the  choroid,  because  the 
capillaries  are  a  more  important  structure  than 
either  arteries  or  veins — more  important,  I  mean, 
in  regard  to  the  function  of  the  membrane,  and 
also  as  respects  its  diseases.  In  no  other  part  of 
the  body  are  the  arteries  and  veins  so  separated, 
by  a  natural  disposition  from  their  own  capillaries ; 
and  it  is  most  interesting  to  notice,  in  accordance 
with  this  circumstance,  that  when  the  choroid  ia 
inflamed,  so  that  inflammatory  products  result, 
they  are  poured  out  from  its  inner  surface  rather 
than  from  its  outer." 


CHOROIDITIS. 

The  only  two  good  observations  of  choroiditis 
which  I  ain  acquainted  with  are  those  given  in 
Mr.  Bowman  s  Lectures.  {Appendia,,  Cases  M.  and 
AT.,  p.  123,  1.  c.) 

"Case  M.—Pklebilic  opMlmlmUis  after  ampu- 
tahon,  wiek  an  account  of  the  post-mortem  eaa- 
nmialion  of  the  teoeture  of  the  eye,  and  remarks. 
....    The  patient  complained  of  his  left  eye 
smarting  and  itching,  and  it  appeared  to  be  affected 
with  slight  catarrhal  ophthalmia.  There  was  super- 
licial  redness  with  mucous  discharge.    On  the  fol- 
lowing day  the  inflammation  had  increased  with 
frightful  rapidity;   there  was   excessive  florid 
chemosiB  partly  concealing  the  cornea  ;  the  lids 
wore  turgid,  and  the  eye  wanted  none  of  the 
characters  of  a  severe  attack  of  purulent  ophthal 
mia,  except  the  purulent  discharge.    The  pain  in 
the  globe  was  of  an  aching,  darting  kind.  The 
cornea  remained  clear,  but  the  aqueous  humor 
and  ins  were  muddy,  and  sight  was  totally  lost. 
Ihe  chemosed  membrane  was  scarified,  and  four 
leeches  were  applied,  which  had  the  effect  of 
speedily  reducing  the  colour  of  the  conjunctiva  to 
a  pale  yellowish  pink  tint,  and  the  chemosis  be- 
came of  the  sort  which  is  known  as  'serous.'  This 
speedy  change  was  accelerated  by  his  weakened 
state,  and  showed  that  active  depletion  was  inad- 
missible.   Fomentations  were  then  applied.  The 
general  treatment  was  continued,  with  an  opiate 
at  bed-time.    The  day  after,  dull  pain  in  the  eye 
continued,  and  the  chemosis  had  increased  and 
projected  between  the  lids,  but  was  pale  and 
serous.     The  cornea   had  become  cloudy,  the 
chambers  were  yellowish,  the  iris  obscured  by 
lymph,  the  pupil  occupied  by  a  yellow  mass  of 
lymph,  which  looked  like  an  opaque  lens.  Thi 
lids  had  become  less  cedematous,  so  that  the  con- 
dition of  tlie  interior  of  the  organ  could  be  more 

exactly  noted  One  week  later  was 

the_  IjTnph  absorbed  from  the  iris  and  the  pupil, 
which  resumed  very  nearly  their  natural  appear- 
ance, the  Mtter  only  remaining  rather  turbid.  He 
had  lost  almost  all  pain  in  the  organ,  and  the 
rnorbid  action  within  seemed  entirely  checked. 
Some  pale  chemosis  remained,  but  the  cornea  was 
clear,  and  the  globe  wore  no  appearance  of  internal 
suppuration.  All  pain  in  the  organ  had  likewise 
ceased. 

On  examination  of  the  eye  after  death,  the  iris  as 
seen  through  the  transparent  cornea  was  clear  green, 
without  lymph  on  its  surface,  but  firmly  adherent  by 
its  entire  posterior  surface  to  the  capsule  of  the  lens, 
which  presented  only  a  partial  opacity  near  its 
centre.  This  posterior  synechia  and  opacity  of  the 
capsule  appeared  of  old  standing,  (and  the  patient 
had  stated  that  this  eye  had  been  a  poor  one,  and 
vision  imperfect  with  it  for  many  years).  The  lens 
itself  was  perfectly  transparent.    Under  one  of 
the  recti,  immediately  behind  its  insertion,  the 
sclerotica  (and  also  the  choroid)  was  much  bulged 
•ind  so  distended  as  to  be  almost  giving  way, 
by  pressure  from  within.    It  formed  what  would 
have  been  termed,  from  its  shape  and  circum- 
scribed figure,  a  staphyloma  sclerotiere.    In  order 
to  ascertain  its  nature,  I  carefully  cut  all  round 
It  through  the  sclerotica  only,  and  in  detaching  this 
coat,  1  toniid  that  it  was  extremely  thin,  and  its 
"l'"''"^' "  ^vere,  unravelled  at  the  apex,  where 

iecLt  1       1™"^  7",',  '^^'l'^''"'',      it      a  film  of  luue  else  tnan  nucicatca  cells,  wnicu  lormcu  i, 
from  wifr    '  '""'ri  sclerotica,  distended   of  rounded  shape,  floating  in  a  turbid  serum.  The 

wuuin,     I  lie  outer  surface  of  the  choroid!  capillaries  of  the  retina  and  the  nervous  tissue  of 


was  perfectly  natural,  except  at  the  apex  of  the 
swelling.  On  now  cutting  through  the  choroid,  a 
whey-like  fimd,  with  particles  of  lymph  floating  in 

XlTf-^""  "^""fT^"^'.        I  fo"nd  that  t'his 
effused  fluid  was  filled  with  nucleated  and  other 
irregular  granules  hanging  together  in  little  masses 
and  resembling  lymph  rather  than  pus.    In  this 
turbid  fluid  there  lay  loosely  a  great  number  of 
smooth,  roimd  or  oval  beads  of  soft  yellow  lymDh 
of  every  size  up  to  that  of  a  rape-seed,  and  these 
consisted  of  an  agglomeration  of  nucleated  lymi.h 
particles,  with  many  shapeless  granules  in  the  con- 
necting material.     Scarcely  any  fibres  could  be 
discovered.     I  emptied  the  cavity  between  the 
choroid  and  retina  in  which  this  effusion  had  col- 
lected, by  syringing  it  under  water,  and  the  inner 
surface  of  the  choroid  then  exhibited  a  coatin?  of 
yellow  lymph,  which  appeared  to  be  deposited  not 
merely  on  the  surface  but  also  in  the  interstices  of 
the   capillary  network   which  lies  under  the 
epithelium  forming  that  smface,  almost  all  trace 
of  epithelium  being  lost.    The  vitreous  humor  in 
Its  enveloping  hyaloid  membrane,  together  with 
the   broken  remains  of  the  retina,  had  been 
thrown  by  the  effusion  to  the  central  part  of  the 
globe,  where  they  occupied  only  about  half  their 
natural  space.    The  retina  was  not  at  all  coated 
with  lymph,  and  its  capillary  network  was  perfect, 
but  the  nervous  substance  was  in  a  great  measure 
destroyed,  as  though  macerated;  yet  what  remained 
exhibited  the  characteristic  elements  of  the  nervous 
substance  of  that  part.    Jacob's  membrane  was 
nowhere  visible.    The  hyaloid  texture  was  ever^-- 
where  entire,  but  thrown  into  innumerable  minute 
folds,  in  consequence  of  its  collapsed  form.  A  good 
many  lymph  globules  were  accumulated  on  its  ex- 
terior in  certain  parts,  and  the  nuclei  naturally 
present  on  its  inner  surface  were  very  distinctly 
visible.     Every  part  of  the  vitreous  humor  was 
turbid  and  cloudy,  from  a  finely  granular  and 
amorphous  deposit  in  its  substance.    In  addition 
to  this  there  were  disseminated  through  thevitreous 
humor  innumerable  nucleated  cells,  like  those  of 
the  lymph  already  described.     These  nucleated 
particles  were  much  more  numerous  immediately 
within  the  hyaloid  capsule,  in  the  superficial  por- 
tions of  the  vitreous  humor,  than  towards  the 
centre,  where  they  very  gradually  ceased.   In  the 
central  part  of  the  vitreous  humor  there  were 
none  of  the  nucleated  particles,  but  in  the  neigh- 
bourhood of  the  optic  foramen  and  yellow  spot, 
and  particularly  near  the  ciliary  processes  at  the' 
border  of  the  lens,  and  near  its  posterior  surface, 
they  were  so  abundant  as  to  render  the  vitreous 
humor  perfectly  opaque  and  yellow;  yet  even 
here  they  only  differed  in  number  from  those  found 

elsewhere  Remarhs :  The  principal 

seat  of  the  effusion  of  lymph  in  this  case  is  veiy 
interesting  to  notice,  if  wo  bear  in  mind  that  the 
choroid  membrane,  from  which  it  seems  to  have 
proceeded,  has  its  capillaries  on  its  inner  surface; 
its  arteries,  and  especially  its  ample  veins  on  its 
outer  surface.  The  effusion  was  on  the  inner  sur- 
face and  clearly  from  the  capillaries  ;  the  arteries 
and  veins  forming  the  outer  surface  were  quite 
healthy;  there  was  not  a  particle  of  lymph  nbout 
them,  except  where  the  tunics  were  giving  way. 
The  deposit  was  of  lymph — of  lymph  consisting  of 
'ittle  else  than  nucleated  cells,  which  formed  masses 


Llie  retina,  though  to  some  extent  macerated  and 
disorganised  by  the  contact  and  pressure  ot  the 
eiTusion  within  the  choroid,  yet  did  not  appear  to 
have  any  lymph  adhering  to  them,  or  to  liave 
themselves  exuded  any." 

"  Case  N— Ophthalmitis,  similar  to  that  oj  vie 
last  case,  hut  not  so  clearly  of  pMchitic  origin, 
accompanying  extensive  inflammalion  of  heart  and 

brain  A.  B.  discovered  that  the  sight 

of  the  left  eye  was  impaired,  and  on  the  following 
day  he  could  not  distinguish  light  from  darkness. 
All  this  was  without  any  scintillations  or  other 
symptoms  of  retinitis,  as  ordinarily  described. 
He  had,  however,  some  dnll  deep-seated  pam  m 
the  globe,  but  not  extending  to  the  brow  or  head. 
Leeches  relieved  the  pain  for  a  short  time,  but  the 
blindness  was  complete.  The  pupil  was  half 
dilated,  almost  immovable,  the  humors  quite 
clear.  No  morbid  appearance  in  the  tissue  of  the 
iris,  which  was  of  a  dark  brown.  Slight  con- 
junctival and  sclerotic  injection.  (Aug,  31.) 

Sept.  1.— The  pain  continues  in  the  eye,  though 
mitigated;  more  injection  of  the  conjunctiva  and  dis- 
position to  chemosis;  the  margin  of  the  pupil  slightly 
irregular,  otherwise  the  eye  appears  the  same. 

•2nd. — The  eyelids  somewhat  swollen  ;  decided 
serous  chemosis,  overlapping  the  cornea  a  little. 
Humors  clear.  Iris  apparently  natural,  except 
that  the  pupil  is  puckered.  The  pain  in  the  eye,  as 
before,  deep-seated  and  aching,  not  acute  or  in- 
tolerable, or  preventing  sleep. 

3rcl. — More  serous  chemosis,  projecting  a  little 
between  the  lids,  which  are  swollen,  but  allow  us 
just  to  see  the  cornea.  This  is  clear,  and  so  is  the 
aqueous  humor.  The  lens  has  a  pale  milky  tinge, 
especially  at  the  border  of  the  pupil,  which  is 
in-egular.  Frontof  the  iris  natural.  Pain  in  the  eye 
not  severe.    Total  blindness  continues  in  this  eye. 

4th.— The  chemosis  has  disappeared,  the  sclero- 
tica being  still  dull  with  vessels  ;  pupil  fixed,  lens 
more  milky. 

6th.— The  pupil  is  occupied  by  opaque  milky 
effusion  ;  the  chemosis  is  gone,  and  there  is  much 
less  redness. 

Examination  t-wenty-s&oen  hours  afte)-  death : 
Left  eye:  Ail  chemosis  and  outward  redness  has 
subsided,  and  the  globe  looked  very  much  like  the 
other,  except  that  the  pupil  was  rendered  opaque 
by  an  effusion  of  lymph,  adherent  to  its  border 
and  to  the  capsule  of  the  lens.  The  front  of  the 
iris  had  hardly  lost  any  of  its  brilliance;  the 
aqueous  humor  was  clear,  and  the  cornea  trans- 
parent. On  dissecting  the  outer  surfiice  of  the 
eyeball,  the  areolar  tissue  contiguous  to  the 
sclerotica  was  found  in  some  parts  thickened  and 
rendered  semi-transparent  by  the  effusion,  which 


had  attended  tlie  external  inflammation. 

On  carefully  opening  the  sclerotica,  the  choroid 
was  found  everywhere  in  contact  with  it,  and 
apparently  healthy.  The  vessels  and  nerves  on 
its  outer  surface  seemed  as  usual.  Tlie  ciliary 
muscle  also  natural.  But  the  moment  a  puncture 
was  made  in  the  choroid,  a  turbid  yellow  serum, 
with  small  flakes  and  grannies,  escaped.  This 
effusion  lay  between  the  choroid  and  retina,  which 
latter  was  thrown  somewhat  inwards  upon  the 
vitreous  humor,  and  lay  in  folds.  The  quantity 
of  fluid  altogether  may  have  been  about  twenty 
minims.  It  coagulated  by  heat.  On  examination 
under  the  microscope,  it  was  seen  to  contain — 
1.  Small  masses  of  granules,  very  like  the  ag- 
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glomerated  granules  of  the  retina ;   2.  Many 
exudation  corpuscles  merging  into  pus  corpuscles; 
and  3.  Much  amorphous  finely  granular  matter. 
Nothing  like  the  particles  of  Jacob's  membrane, 
or  fragments  of  them,  could  be  found  in  it.  The 
cavity  in  which  this  effusion  lay,  extended  in_a 
forward  direction  only  as  far  as  the  ora  serrata,  in 
front  of  which  the  ciliary  processes  of  the  choroid 
adhered  naturally  to  the  vitreous  body.  Backwards 
it  did  not  reach  the  point  of  entrance  of  the 
optic  nerve,  being  limited  by  a  quantity  of  yellow 
lymph  (with  pus  in  its  centre)  disposed  in  a  layer 
one-twelfth  of  an  inch  thick,  uniting  the  choroid  and 
retina,  but  most  intimately  adherent  to  the  latter. 
The  inner  surface  of  the  choroid  in  contact  with 
the  effused  fluid  was  everywhere  coated  with 
lymph,  which  gave  it  a  mottled  aspect,  and  varied 
in  quantity  at  different  parts.    None  of  the  pig- 
ment seemed  detached,  and  the  lymph  appeared 
to  lie  on  the  retinal  surface  of  the  choroidal 
epithelium.  The  choroid  was  somewhat  thickened, 
and  tore  more  readily  than  usual.    It  also  con- 
tained more  blood  than  natural  

Glaucoma  has  been  considered  as  a  form  of  cho- 
roiditis ;  it  will  be  treated  of  under  the  article 
Eye.  Ossification  of  the  inner  (retinal)  surface 
of  the  choroid  has  frequently  been  observed  ; 
it  appears  to  constitute  one  of  the  changes  which 
inflammatory  products  may  undergo.  Such  eyes 
are  blind,  and  the  other  tissues  are  considerably 
diseased.  For  wounds  of  the  choroid,  see  Eye, 
Injuries  of. 

Dr.  Mackenzie,  when  speaking  of  non-malignant 
tumors  of  the  choroid  and  corpus  ciliare,  remarks : 
— "  The  posterior  part  of  the  choroid  is  sometimes 
the  seat  of  a  tumor,  which  is  probably  of  the 
nature  of  scrofulous  tubercle,  or  of  fibro-plastic 
tumor.  It  separates  the  membrane  in  two 
lamina;,  between  which  it  is  deposited.  Much 
more  frequently  have  non-malignant  growths  been 
observed  in  the  anterior  part  of  the  choroid;  cases 
have  been  reported  by  Lawrence,  Saunders,  Jaeger 
and  others." 

For  malignant  tumors  of  the  choroid,  see  article 

Eye. 

See  Mackenzie,  On  the  Diseases  of  tlie  Eye. 
4th  edition.  _18S4;  Bowman,  Lectures  on  the 
Parts  concerned  in  the  Operations  on  the.  Eye. 
1849;  and  Dr.  Stelhvag  von  Carion,  Die  Oph- 
thalmologie,         1857.]  C.  Bader. 

CICATRISATION.  [The  formation  of  a  cicai/'U' 
or  scar  is  the  completion  of  the  process  by  which 
open  wounds  and  ulcers  are  healed.  The  word 
cicatrix  is  commonly  taken  to  signify,  both  the 
outward  mark  or  scar  or  patch,  and  the  material  of 
which  it  is  composed. 

In  the  article  Repaiu,  it  is  shown  that  the  lymph 
or  reparative  material  of  the  blood,  is  capable  of 
being  developed  into  fibrous  tissue,  epithelium,  and 
bone;  and  that  the  accessory  structures,  such  as 
vessels  and  nerves,  are  developed  within  it. 

Cicatrisation,  then,  of  skin  and  mucous  mem- 
brane must  bo  a  process  in  which  a  "  solution  of 
continuity"  becomes  more  or  less  filled  with  fibrous 
tissue,  and  covered  in  with  a  layer  of  cuticle  or 
epithelium. 

In  tlie  most  perfect  examples  of  repair,  those, 
namely,  in  which  the  edges  of  a  wound  in  the  skin 
can  be  accurately  adjusted  together;  or  in  which 
an  abrasion  or  loss  of  surface  can  be  induced  to 
heal  under  a  scab;  and  in  which  the  repair  is  ac- 


,  ,  ,     ,  CICATRISATION 
comp  .shed  by  the  exudation  and  development  of 
yniph   without  inflammation,  the  process  seem 

.  Hn/of  '• ,  ^^^y^'  °f  ly"'Ph  dries  into 

.1  iund  of  skin,  or  ci-ust,  under  which  a  succeeding 
layer  developes  itself  into  cuticle.    The  newlv 
formed  cut.cle  is  succeeded  by  fresh  formations  from 
the  vascu  ar  surface  beneath  it,  that  is  to  say,  from 
the  lymph  which  has  formed  a  connective  tissue 
uniting  the  deeper  parts  of  the  wound.   When  suf' 
licient  cuticle  has  been  fomed  to  admit  of  the  na- 
timil  process  of  exfoliation,  the  outside  crust  comes 
oiF,  revealing  a  tender  red  surface  or  line,  corre- 
sponding to  the  surface  of  the  new  reparative 
tissues.    In  the  case  of  a  wound  or  ulcer  which 
has  been  the  seat  of  inflammatory  exudation,  the 
process  of  cicatrisation  is  much  slower.    It  consists 
n  the  gradual  exudation  of  lymph,  part  of  which 
becomes  vascular  and  forms  gmmlations,  whilst 
part  degenerates  into  pus;  and  when  the  granula- 
tions have  increased  to  a  certain  extent,  then  their 

khealed™'  '""^""^  ^""^  '° 

In  order  that  this  may  be  accomplished,  several 
conditions  are  necessary.    I„  the  first  place,  all 
mflamraation  must  cease,  and  there  must  be  no 
Iresh  inflammatory  exudation  ;  on  the  contrary, 
one  of  the  earhest  signs  of  the  healing  of  a 
wound  IS  the  decrease  of  swelling  and  the  absorp- 
tion  ot  exudations  in  the  surrounding  parts,  inso- 
much that  the  wound  may  be  reduced  to  one  half 
ot  Its  former  size  before  one  particle  of  new  cicatrix 
be  formed.    It  is  evident  that  this  must  be  the 
case  so  soon  as  the  subcutaneous  and  other  tissues 
are  re  leved  of  infiltration  and  swelling,  and  the 
skin  allowed  to  recover  its  natural  elasticity. 
_  In  the  next  place,  the  lymph  exuded  and  formed 
in  0  granulations,  besides  being  in  a  state  of  vas- 
cular tranquillity,  without  hyper£emia  and  inflam- 
matory exudation,  must  be  endowed  witli  the 


themical  composition  and  "vital  properties"  re- 
quisite for  the  development  into  epithelium.  If  not 
the  surgeon  must  make  the  requisite  alteration  in 
the  condition  of  the  blood  by  diet,  iron,  bark,  and 
the  other  remedies  spoken  of  in  the  article  on  Ul- 
cers Weak  and  Indolent,  Scrofula,  &c. 

Then,  again,  the  granulating  surface  must  not 
be  subjected  to  local  conditions  which  may  irritate 
or  poison,  or  disturb  it.  The  pressure  of  the  blood 
must  be  taken  off  if  requisite  by  rest  and  an  ele- 
vated posture,  or  must  be  counteracted  by  a  band- 
iige.  The  local  applications  must  be  calculated  to 
agree  with"  the  surface;  and  it  will  be  shown 
under  the  head  of  Wounds  and  Ulcers,  how 
some  granulations  do  best  if  absolutely  not  inter- 
fered with,  whilst  others  will  not  cicatrise  without 
the  application  of  some  mineral  or  vegetable 
astringent. 

_  So  soon,  however,  as  every  requisite  condition 
IS  present  the  work  of  cicatrisation  begins.  The 
sore  contracts  ;  the  edge,  instead  of  being  abruptly 
flehned  is  smoothed  off;  it  dips  downwards,  and  is 
uiended  as  it  were  with  the  surface  of  the  granula- 
tions ;  and  then  begins  a  bluish  white  line,  which 
fciaaually  widensand  extends  from  the  circumference, 
over  the  surface  of  the  sore,  and  which  consists 
mZ  .J  ''"r         and  tender  cuticle.    As  the 
to  cftn'"     ^T'  °J  g'-^ni'I'^'ions  developes  itself 
issl  ! ^°  connective 
c     Hv    1        """^'-'''^'^  incessantly,  so  that  the 


_  It  is  from  the  edge  of  the  sore  tliat  the  cicatris- 
ing process  spreads,  for  it  seems  as  if  the  ^  pulse 
n  SrtSrtrTo'"  "f"^''  by  the'^k 

to  countenance  the  idea  that  the  centre  of'a  sorc' 
has  the  power  of  originating  cuticle  as  well  as  the 
edges  But  in  cases  like  these  it  is  certain  that 
the  who  e  thickness  of  the  cutis  has  not  lee„  de- 
stroyed throughout,  and  any  fragment  that  remains 
trisation  ^""^^^      commencing  the  work  of  cica- 

Not  only  does  cicatrisation  seem  to  depend  on 
he  natm-al  skm  for  its  origin,  but  it  also  seems  to 
advance  to  any  distance  from  it  with  great  slowness 
and  difficulty.    The  last  portions  of  surface  are 
always  more  tedious  in  healing  than  the  first. 

l<rom  this  It  maybe  understood  how  great  an 
obstacle  the  size  and  shape  of  a  sore  may  present  to 
the  healing  process.  As  Sir  A.  Cooper  remarked, 
a  sore  of  circular  form,  cceteris  paribus,  will  always 
be  longer  in  healing  than  another  of  much  greater 
length,  but  less  diameter.  It  may  be  seen  further 
how  important  it  is  to  save  plenty  of  skin  in  opera- 
tions, and  not  to  leave  more  surface  to  be  covered 
in  by  granulations  than  can  possibly  be  helped 

Everything,  too,  which  hinders  that  contraction 
wliich  nature  in  her  wise  economy  employs  in 
order  to  abridge  the  cicatrising  process,  is  equally 
a  hindrance  to  the  completion  of  the  reparative 
process.    Hence,  recovery  is  notoriously  tedious 
after  burns,  and  after  the  destruction  of  large  tracts 
of  skin  by  nitric  acid  in  the  American  cancer  cure 
Because  in  these  instances  the  subcutaneous  areolar 
tissue  has  been  destroyed,  and  so  the  cicatrix  in- 
stead of  resting  on  that  natural  basis,  which  allows 
of  a  ghding  movement,  and  so  permits  the  skm  to 
be  drawn  together  from  every  side,  is,  from  the 
tirst,  glued  down   to  the  surface  of  the  fascia 
beneath,  and  is  unable  to  move.    The  same  thino- 
occurs  when  extensive  portions  of  skin  have  been 
lost  from  over  the  shin,  or  from  the  scalp. 

Moreover,  it  is  as  Mr.  Paget  observes,  an  error 
to  speak  of  the  "  filling  up  "  of  a  chasm  with  gra- 
nulations ;  for  nature  is  as  sparing  in  the  depth  as 
she  IS  in  the  breadth  of  cicatrices.     "In  the 
deepest  open  wounds,"  says  Mr.  Paget,  "the  granu- 
lation layer  is  but  from  one  to  three  lines  thick  • 
and  when  such  a  wound  grows  shallower  in  heal- 
ing, it  is  not  by  the  rising  of  the  granulations,  but 
by  the  lowering  of  its  margins.    The  granulations 
and  the  scars  of  deep  open  wounds  remain  alike 
thin  and  depressed."  ' 
A  recently  formed  cicatrix  is  reddish,  tender 
and  covered  with  a  delicate  cuticle,  and  consists 
under  the  cuticle  of  connective  or  areolar  tissue  in 
an  imperfect  state  of  development.    Even  though  a 
cicatrix  of  the  skin  only,  it  is  more  adherent  than 
natural  to  the  fascia  beneath  ;  whilst,  as  before 
said,  if  the  subcutaneous  areolar  tissue  has  been 
destroyed,  it  will  be  adherent  to  the  bone  or  fascia 
beneath. 

But  in  the  course  of  weeks,  or  months,  or  years, 
there  ensues  a  process  of  shrinking,  of  accommoda- 
tion, and  of  perfecting  of  tissue.  The  scars  become 
paler,  then  of  a  dense  bloodless  Avhite — a  change 
which  is  but  too  familiar  after  small-pox.  It  ac- 
quires the  characters  of  more  perfect  lihrous  tissue, 
and  the  elastic  fibres  are  developed  in  it ;  the 
cuticle  becomes  more  perfect  ;  the  subcutaneous 
portion  looser,  and  more  like  natiiml  areolar  tissue 
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,1  as  to  allow  of  gliding  ;  and,  provided  tlio  whole 
tliickness  of  the  skin  Ima  not  been  destroyed, 
papilliB  are  developed  on  the  surface,  and  pig- 
ment in  the  deeper  layers  of  cuticle.  To  a  cer- 
tain degree  also, — not  any  great  degree  if  much 
of  the  skin  has  been  destroyed, —the  scar  loses 
its  distinctness,  and  the  natural  characteristics 
of  the  skin  are  regained. 

In  the  case  of  burns,  the  contraction  of  cica- 
trices is  commonly  a  source  of  prodigious  defor- 
mity and  trouble.  (See  Burns.)  In  like  man- 
ner, the  contraction  of  the  cicatrices  of  ulcers  in  the 
intestines  and  urethra,  or  of  new  fibrous  tissue  de- 
veloped from  disease,  gives  rise  to  strictures.  In 
the  mouth,  after  sloughing  of  the  inside  of  the 
cheeks  and  gums  from  profuse  salivation,  the  cica- 
trised surface  is  so  rigid  as  scarcely  to  allow  of  the 
separation  of  the  teeth,  but  it  becomes  more  pliant 
in  time.  After  rupture  of  the  perinaium,  the  cica- 
trix contracts  longitudinally,  so  as  to  draw  the 
posterior  commissure  of  the  viilva  down  to  near 
the  anus.  When  cicatrices  have  been  subjected 
to  great  and  long  continued  irritation,  they  are 
liable  to  acquire  the  most  grisly  hardness,  as  in  fis- 
tulte  of  the  perinseum,  and  in  stricture. 

Morbid  States  op  Cicatrices. 

The  newly  formed  tissue,  even  when  perfected, 
is  liable  to  morbid  states  which  may  occupy  the 
surgeon's  attention.  Thus 

It  is  said,  that  in  the  scurvy,  cicatrices,  even  of 
years'  duration,  are  liable  to  break  out  afresh  into 
open  wounds.  If  attacked  by  inflammation  before 
the  healing  process  is  complete,  they  are  sure  to  be 
melted  down  by  suppuration,  and  the  work  of 
weeks  or  months  may  be  destroyed  in  a  few  hours, 
Nevertheless,  it  is  said  that  they  are  not  attacked 
by  the  small-pox,  measles,  or  the  scarlatina.  {Du- 
puytren,  Clin.  C7«V.  t.  ii.  p.  47.)  If  this  is  so,  it  is 
because  the  vascular  surface,  which  is  the  seat  of 
the  erythema,  is  absent. 

The  cicatrix  of  a  chancre,  so  long  as  it  remains 
indurated  and  swelled,  seems  still  to  contain  some 
of  the  syphilitic  poison,  and  is  liable  to  ulcerate 
afresh,  and  to  propagate  infection  as  the  original 
sore  would  have  done. 

The  contraction  of  cicatrices,  after  burns,  renders 
it  often  necessary  to  resort  to  operation  for  the 
purpose  of  loosening  parts  bound  together,  and  re 
storing  the  natural  form  and  use  to  the  parts  im 
plicated.  (See  Cicatrix.)  Similar  operations  are 
sometimes  requisite  in  the  case  of  irregular  cica- 
trices about  the  eyelids. 

In  contradistinction  to  the  common  process  of 
shrinking  and  atrophy,  cicatrices  are  sometimes 
liable  to  bo  the  seat  of  a  hypertrophic  process 
which  produces    flat,  slightly  elevated  tumors, 
similar  to  those  which  are  called  Keloid.  Such 
tumors  seem  to  consist  of   the  ordinary  skin 
tissues  intermixed  with  fihro-j^laslio  elements.  M 
Lcbert  narrates  the  history  of  a  child  ten  years 
and  a  half  old,  who  had  on  the  back  numerous  Ice 
hid  tumors  developed  in  the  scars  which  resulted 
from  several  applications  effused  potass  by  a  quack 
who  had  promised  by  that  means  to  cure  a  scrofu- 
lous affection  from  which  the  child  suffered.  {Traitc 
pratique  des  Maladies  Canccrouses,  p.  G83.)  (See 
Tumors.)  As  M.  Lebert  observes  elsewhere,  ke 
hid  may  be  designated  a  spontaneous  cicatricial 
alteration  of  the  skin.    Rokitansky  and  Wedl  gay 
the  same. 


a 

puytren. 


Lastly,  cicatrices,  especially  of  the  lower  ex- 
tremitj',  are  occasionally  the  seat  of  warty  growths, 
which  degenerate  into  epithelioma — q.  v.] 

It.  Druili. 

[Ihrntet-  on  the  Blood,  &c.  Paget,  Lectures  on 
Sursical  Patliology,  &c.  vol.  i.  Wedl,  Pathological 
Histology  (Sydenham  Society).  Caisar  Ihmhins  on 
Warty  Tumors,  of  Cicatrices,  Med.  Chir.  Trans.  1855. 
Lehcrt,  Anatomie  Pathologique.  Hannover,  das 
Epithelioma,  &c.  1852,  pp.  106,  113,  &c.  Rokitansky, 
vol.  ill.  (Sydenham  Soc)- 

CICATRIX.    A  scar:  the  mark  left  after  the 
healing  of  a  wound  or  ulcer.    Also,  the  new 
formed  production,   or   the    substance    of  _  tho 
cicatrix,  which  is  covered  with  a  very  delicate 
adherent,  and  smooth,  shining  cuticle,  the  ex- 
istence of  which  is  easily  demonstrated  by  means 
f  a  blister  or  maceration.     Under  this  stratum 
dense  tissue,  composed,  according  to  Du- 
of  fibrous  layers,  more  or  less  dense, 
and  crossing  one  another  in  all  directions.  Be- 
tween the  tissue  of  (lie  cicatrix,  as  Dupuytren  calls 
it,  —  the  tissue  inodulaire  of  Delpech  and  other 
French  writers  —  and  the  cuticle,  there  is  no  trace 
of  rete  mucosum,  or  deep,  soft,  layers  of  epidermis, 
which  circumstance  seems  to  Dupuytren  to  explain, 
why  a  cicatrix  presents  the  same  colour  in  the  negro 
and  the  European.    The  tissue  of  a  cicatrix  contains 
neither  sebaceous  follicles,  nor  hair-bulbs  ;  at  all 
events,  this  is  the  case  when  the  whole  thickness 
of  the  skin  has  been  destroyed.    The  same  tissue 
is  pierced  by  a  small  number  of  exhalant,  or  ab- 
sorbent pores.    [In  some  cases  the  original  sub- 
cutaneous cellular  tissue  beneath  it  is  in  a  healthy, 
lax  condition,  permitting  the  cicatrix  to  move  freely 
upon  the  deeper  parts.    In  other  cases,  the  cellular 
tissue  has  been  destroyed,  or  so  altered  that  there 
is  a  firm  attachment  between  the  cicatrix  and  the 
subjacent  parts.] 

The  appearance,  and  likewise  in  some  measure 
the  texture  of  a  cicatrix,  were  observed  by  Du- 
puytren to  differ  according  to  the  causes  which 
produced  the  solution  of  continuity.  The  lapse  of 
many  years  will  not  prevent  a  man  of  experience 
from  distinguishing  the  cicatrices  of  burns  from 
those  which  have  been  caused  by  sharp  instruments ; 
and  both  these  kinds  from  others  resulting  from 
ulcerated  cancer,  herpetic  diseases,  syphilitic  sores, 
scrofulous  abscesses.  The  importance  of  this 
kind  of  knowledge  in  medical  jurisprudence  is 
very  property  insisted  upon  by  Dupuytren,  some- 
times to  establish  the  identity  of  individuals,  and 
sometimes  to  define  the  nature  of  the  cause  by 
which  the  solution  of  continuity  has  been  pro- 
duced. 

The  vascularity  of  cicatrices  is  various.  In  ge- 
neral they  are  only  furnished  with  a  few  very 
minute  capillary  ramifications,  scarcely  capable  of 
being  injected.  In  the  face  they  are  sometimes 
seen  retaining  all  their  whiteness  in  the  midst  of 
the  general  redness  of  the  countenance  occasioned 
by  heat,  blushing,  &c.  ;  yet  they  are  not  insensible 
to  external  impressions,  and  as  they  are  acutely 
painful,  when  inflamed,  they  must  receive  nerves, 
though  in  small  number.  How  sensitive  they  are 
with  respect  to  different  states  of  tho  atmosphere, 
and  how  faithfully  the  painful  shootings  in  them 
announce  to  many  individuals  the  temperature  and 
moisture  of  the  air,  is  another  point  adverted  to  by 
Dupuytren  in  proof  of  their  having  nerves.  (See 
Cliniqicc  Chir.  t.  ii.  p.  42.) 

[The  reader  will  find  under  Burns  a  full  descrip 


CICATRIX. 

tion  of  the  means  employed  during  the  healing  of 
cicatrices,  to  prevent  those  deformities  or  impair- 
ments of  function  produced  by  the  process  of  contrac- 
tion which  follows  the  healing  process  ;  a  process 
more  fully  described  under  Cicatrisation.  It 
only  remains  now  to  point  out  the  means  of  repair- 
ing, or  removing,  those  ill  effects  in  cases  where 
they  have  occurred.] 

Of  the  Means  for  correcting  the  Deformities,  and 
relieving  the  Impairment  of  Functions  arising  froin 
tlie  unfavourable  Cicatrisation  of  Burns.  These 
deformities  consist  of  inequalities,  fleshy  bands, 
frsena,  adhesions,  depressions,  a  puckering  up  of 
the  parts,  and  discolourations  or  stains  of  the 
skin. 

With  respect  to  the  marbled  or  mottled  disco- 
lorations  left  as  consequences  of  exposure  to  mo- 
derate degrees  of  heat,  the  treatment  recommended 
by  Diipuytren  consists  in  removing  the  exciting 
cause,  and  using  astringent  lotions,  particularly 
those  of  the  acetate  of  lead.  He  acknowledges,  at 
the  same  time,  that  the  plan  is  generally  unavailing, 
and  suspects  that  it  would  prove  more  successful 
if  combined  with  methodical  compression.  The 
slow  and  prolonged  action  of  caloric  here  adverted 
to  he  found  to  be  not  unfrequently  the  cause  of 
varices. 

The  following  are  some  examples  of  the  various 
deformities  which  Dupuytren  had  known  to  follow 
burns.    In  some  patients  all  the  integuments  at 
the  base  of  the  skull,  and  with  them  the  ears  and 
ej^ebrows,  were  strongly  drawn  upwards  by  a  cica- 
trix which  had  contracted  itself  towards  the  top 
of  the  head.    In  others,  the  eyebrow  and  upper 
eyelid  were  drawn  up  and  rendered  immovalsle 
by  a  cicatrix  on  the  forehead.    In  one,  the  eyelids 
were  everted,  with  scars  on  their  fore  part  or  at  the 
base  of  the  orbit.    In  another,  the  commissures  of 
the  eyelids  were  drawn  outwards  or  inwards  by 
cicatrices  on  the  temples  or  the  root  of  the  nose  ;  or 
the  ala  of  the  nose  was  pulled  upwards  by  a  cica- 
trix above  it,  and  the  nostril  obliterated.  In 
others,  again,  the  commissure  of  the  lips  was  drawn 
upwards,  outwards,  or  downwards,  by  cicatrices  on 
various  parts  of  the  cheek  ;  or  the  upper  lip  was 
united  to  the  septum  of  the  nose  ;  or  the  lower  one 
to  the  chin,  so  as  to  be  incapable  of  preventing  the 
escape  of  the  saliva.    In  others,  the  ears  adhered 
to  the  temples,  and  the  meatus  was  contracted  or 
obstructed  ;  or  the  chin,  with  its  prominence  effaced, 
was  fixed  to  the  front  of  the  neck,  or  upper  part 
of  the  chest ;  or  the  skin  of  the  neck  adhered  to 
tlie  thyroid  cartilage,  or  hyoid  bone,  whence  a 
difficulty  of  swallowing,  and  an  incurable  enroue- 
mcnt.     In  other  instances  the  shoulder  was  drawn 
upwards,  and  the  head  to  one  side,  by  a  cicatrix 
on  the  lateral  part  of  the  neck.    In  some  girls,  in 
consequence  of  the  horrible   mutilation  of  the 
breast,  the  mammary  glands   could  not   be  de- 
veloped, or  serve  for  the  secretion  of  milk.  In 
other  cases  seen  by  Dupuytren,  the  trunk  was 
bent  forwards,  by  bands  extending  from  the  front 
of  the  chest  to  the  abdomen  ;  or  the  shoulder  was 
depressed  towards  the  hip,  and  thus  pulled  up- 
wards by  a  cicatrix  on  the  side  of  the  trunk  ;  or 
the  elbow  was  fixed  close  to  the  side  by  a  cicatrix 
in  the  axilla,  resembling  a  kind  of  fin,  when  an 
attempt  was  made  to  lift  the  humerus  from  tiu; 
sulo  :  or  the  forearm  was  held  in  the  bent  position 
]>y  the  effects  of  a  cicatrix  situated  on  the  front  of 
It  or  the  upper  arm.      In  other  instances  the 


wrist  was  bent  or  extended,  or  the  fingers  simi- 
larly affected  were  all  united,  and  blended  toge- 
ther  ju  one  mass,  covered  by  the  cicatrix  Du- 
puytren had  seen  the  penis  either  fixed  to  the  linea 
alba  by  a  cicatrix  which  represented  a  sort  of  fold 
like  what  prevails  in  quadrupeds  ;  or  else  drawn 
to  one  side  and  adherent  to  the  scrotum,  which 
had  grown  to  the  thighs.     In  one  case  the  thigh 
was  fixed  in  the  bent  posture  by  a  cicatrix  in  tiie 
groin,  which  cicatrix,  though  scarcely  apparent 
when  the  limb  was  quiet,  was  converted  into  a 
very  prominent  band  by  the  least  movement  of 
extension.    Dupuytren  had  known  the  abdominal 
ring  so  weakened  by  a  cicatrix  in  front  of  it,  that 
a  hernia  took  place,  attended  with  the  peculiarity 
that  the  cicatrix  formed  such  a  projection  when 
the  limb  was  extended,  that  it  prevented  the  pa- 
tient from  keeping  up  the  bowels  with  a  truss, 
until  it  had  been  divided.    In  other  cases  he  had 
seen  the  leg  kept  permanently  bent  by  bands  in 
the  ham  ;  or  the  feet  twisted  outwards  or  inwards 
in  consequence  of  burns  on  the  sides  of  these  parts, 
or  the  legs,  which  had  occurred  in  early  life  ;  or 
the  toes  pointing  straight  upwards,  or  downwards 
sometimes  with  their  dorsal  surface  directed  to- 
wards the  ground,  so  as  entirely  to  incapacitate 
the  patient  from  walking. 

Mr.  Earle  has  known  the  contraction  of  the  ci- 
catrix of  a  burn  act  with  such  force  as  to  bring 
the  shoulders  towards  one  another  by  a  partial 
absorption  of  the  clavicles.  He  mentions  another 
case  in  which  not  only  the  whole  head  was  bowed 
down  towards  the  sternum,  but  the  lower  jaw- 
bone curved  down  wards,  so  as  only  to  admit 
of  the  last  molar  teeth  coming  in  contact ;  the 
mouth  being  kept  permanently  open,  and  the  di- 
rection of  the  incisor  teeth  so  altered  that  they 
projected  nearly  in  a  horizontal  line.  In  a  third 
case  the  arm  was  pinioned  to  the  side,  and  the 
hair  and  scalp  drawn  many  inches  down  the  back 
between  the  scapulaa.  (See  Ttco  Led.  on  Burns, 
p.  41.)  Such,  indeed,  is  the  force  adverted  to, 
that  dislocations  may  he  produced  by  it.  I  have 
known  instances  of  this  with  reference  to  the 
thumb  and  fingers  :  and  Cruveilhier  describes  the 
particulars  of  a  rare  example,  in  which  the  carpus 
was  luxated  from  the  radius  from  the  same  cause. 
(See  Jnat.  Pathol.  liv.  ix.) 

However  numerous  or  diversified  the  deform- 
ities from  burns  may  be,  Dupuytren  considered  all 
of  them  as  admitting  of  being  classed  under  a  few 
heads.  All  of  them  consist  either  of  cicatrices, 
which  are  too  narroic,  or  too  prominent ;  or  in  un- 
natural adMsions,  or  obliterations,  or  in  losses  of 
organs. 

With  respect  to  operations  undertaken  for  the 
cure  of  deformities  from  burns,  Dupuytren  lays 
down  the  following  principles: — 1.  The  attempt 
should  never  be  made  till  several  months,  or  even 
years,  after  the  formation  of  the  cicatrix.  This 
rule,  he  says,  cannot  be  deviated  from,  without  tho 
risk  of  incurring  a  great  loss  of  substance,  pro- 
duced by  the  destruction  of  the  new-formed  sub- 
stiince  of  the  cicatrix.  2.  An  operation  should 
never  be  practised  unless  a  less  deformed  cica- 
trix than  that  which  it  is  wished  to  correct  can 
certainlj"-  be  obtained  with  the  aid  of  position  and 
bandages.  This  precept  Dupuytren  deemed  spe- 
cially applicable  to  cicatrices  on  the  face,  which 
in  general,  he  says,  should  not  be  meddled  with. 
3.  An  operation  should  only  be  imdertakeu  when 
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it  will  restore  the  original  shape  and  functions  of 
tlie  parts.  Hence,  it  must  be  abstained  from 
whenever  ankylosis  exists,  or  the  muscles  and 
tendons  are  destroyed.  Occasionally,  however, 
it  may  be  performed  for  the  removal  of  deformity, 
though  the  functions  of  the  part  cannot  be  restored 
by  it.    (See  Clin.  Chir.  t.  ii.  p.  .51,  &c.) 

But  in  what  manner,  and  according  to  what 
rules,  is  the  operation,  if  judged  advisable,  to  be 
performed  ?  Now  Dupuytren  does  not  admit, 
■1.  That  every  operation  which  leaves  the  texture 
of  the  cicatrix  subsisting,  will  be  followed  by  a 
return  of  the  contraction  as  before.  2.  Or  that, 
in  order  to  attain  success,  it  is  absolutely  necessary 
to  cut  away  the  cicatrix,  and  then  bring  the  edges 
of  the  wound  together,  so  as  to  unite  them  by  the 
first  intention.  He  found,  that  when  the  cicatrices 
had,  after  a  length  of  time,  acquired  their  com- 
plete soliditj',  and  the  frsena  or  bands  had  become 
perfectly  organised,  that  the  substance  of  the  cica- 
trix is  scarcel}'  more  disposed  to  contract  than  an 
original  texture.  Hence  the  rule  which  he  lays 
down,  that  no  surgical  operation  should  ever  be 
done  until  the  cicatrices  and  adhesions  have  at- 
tained this  perfect  organisation.  When  the  object 
was  to  remedy  too  narrow  a  cicatrix,  Dupuytren 
used,  1.  To  make,  at  various  points  of  the  fi'cBnum, 
transverse  incisions  completely  through  it,  so  as  to 
be  able  perfectly  to  extend  it  without  removing 
any  of  its  texture.  2.  To  extend  the  parts,  and 
bring  them  into  the  opposite  direction  to  that  in 
which  they  had  been  drawn  by  the  burn,  and  thus 
obtain  a  cicatrix  Iiy  the  production  of  a  new  cuta- 
neous tissue.  The  requisite  position  was  then 
maintained  by  means  of  bandages,  machinerjr,  &c. 
If  the  parts  were  supple  and  yielding,  they  were 
put  at  once  into  the  right  posture  ;  in  the  opposite 
case,  a  slow  and  gradual  extension  of  them  was 
made,  for  which  purpose  Dupuytren  conceived 
that  splints  furnished  with  elastic  springs,  so  as  to 
keep  up  a  gentle  but  permanent  effect,  would  be 
of  great  use.  In  this  country,  springs  with  hinges, 
and  allowing  their  angle  of  flexion  to  be  regulated 
by  a  screw,  are  often  employed.  3.  Theoperation 
having  been  performed,  the  case  seemed  to  Du- 
puytren to  be  nearly  in  the  same  condition  as  di- 
rectly after  the  separation  of  the  eschar.  Hence 
his  advice  is,  that  the  formation  of  the  cicatrix 
should  be  regulated  by  the  means  already  specified; 
and  every  effort  made  to  hinder  it  from  taking 
place  by  the  approximation  of  the  edges  of  the 
wound.  If  secondary  fra;na  or  bands  form,  they 
are  to  be  immediately  cut  through,  without  sparing 
one  of  them.  To  the  neglect  of  this  precept, 
Dupuytren  ascribes  the  failure  of  many  opera- 
tions. 

If  the  removal  of  too  prominent  a  cicatrix  was 
the  object,  Dupuytren  first  sliced  off  the  project- 
ing part  of  it  on  a  level  with  the  skin  :  secondly, 
he  kept  the  edges  of  the  wound  apart :  thirdly,  he 
frequently  cauterised  the  surface,  so  as  to  keep  it 
rather  below  the  level  of  the  integuments.  (Sec 
Clin.  Chir.  t.  ii.  p.  GO.) 

Instead  of  slicing  off  the  prominent  cicatrix,  Mr. 
Iligginbottom  rubs  it  with  the  nitrate  of  silver,  ox- 
poses  it  to  the  air  for  three  days,  and  then  covers 
the  part  with  ointment.  The  application  is  re- 
peated as  often  as  necessary.  (See  J.  Higijinbol- 
iom.  On  Ihe  Use  of  tltc  Nitrate  of  Silver,  p.  157, 
I    ed.  2.) 

If  the  deformity  consisted  in  eimple  adhesions, 


Dupuytren's  practice  was  as  follows  : — 1.  After 
having  divided  them,  he  dissected  them  freely  to 
beyond  theii-  origin.  2.  Then  he  drew  the  parts 
asunder.  3.  Methodical  and  constant  pressure 
was  maintained  on  the  point  wlience  the  cicatrix 
must  proceed,  which  is  always  at  the  angle  of  union 
of  the  parts.    (Clin.  Chur.  t.  ii.  p.  69.) 

When  the  surfaces  adherent  to  one  another  are 
extensive,  as  in  cases  of  union  of  the  arm  to  the 
trunk,  or  the  two  thighs  together,  Dupuytren  cau- 
tions surgeons  not  to  complete  the  operation  at 
once,  as  dangerous  consequences  may  follow  so 
large  a  wound.  The  same  rule  is  applicable  to 
extensive  callous  prominences.  Here  it  is  best  to 
proceed  by  fractions,  and  to  let  the  wound  of  one 
operation  be  cured  before  another  is  undertaken. 
(P.  73.)  Another  important  caution  given  by 
Dupuytren  is,  to  be  certain,  before  any  operation 
is  attempted,  that  the  limb,  retained  in  a  faulty 
position,  is  not  incapable  of  being  brought  into 
a  better  one ;  if  there  were  deformity  of  the  arti- 
cular surfaces,  ankylosis,  or  atrophy  of  the  limb, 
the  division  of  the  adhesions  and  contractions  would 
be  entirely  useless. 

[Of  late  years,  more  especially  since  the  writings 
of  Dieffenbach  have  become  better  known,  the 
surgical  treatment  of  cicatrices  has  become  better 
understood,  and  four  different  methods  have  been 
planned,  upon  one  or  other  of  which  we  may  pro- 
ceed to  remove  deformity,  to  restore  the  impaired 
function  of  an  injured  part,  or  to  remove  a  cica- 
trix the  structure  of  which  has  degenerated  into 
a  morbid  condition.    These  methods  are — 

I.  Subcutaneous  Division. 
II.  Division  from  without, 

III.  Extirpation,  and 

IV.  Incision  or  Extirpation  wit/i  Transplanta- 

tion. 

_  I.  The  Suhcuianeous  Division  of  disfiguring 
cicatrices  may  be  frequently  undertaken  in  cases 
where  the  skin  about  the  face,  neck,  or  arms  is 
drawn  inwards  by  a  cicatrix,  and  attached  to  the 
subjacent  bone  in  such  a  manner  as  to  form  a  sort  of 
hole  or  deep  pit-like  exaggeration  of  a  dimple.  This 
pitting  of  the  skin  of  the  face  is  sometimes  at- 
tended with  considerable  deformity,  commencing 
in  the  orbital  region,  and  running  in  different 
directions  over  the  face.  Attempts  are  often  made 
to  loosen  attachments  to  bone  by  constant  rubbing 
and  traction,  or  inunction  of  simple  ointments- 
but  all  this  is  generally  ineffectual,  and  it  is 
better  to  recommend  immediate  operation  in  cases 
where  the  deformity  is  at  all  sufficient  to  warrant 
it.  A  sharp-edged  needle,  or  a  small  tenotomy 
knife,  is  used.  A  pimcture  is  made  in  the  sound 
skin,  just  beyond  tlie  edge  of  the  depression  ;  and 
then,  keeping  the  flat  surface  of  the  kniie  parallel 
with  the  skin,  the  base  of  the  cicatrix  is  divided 
as  close  as  possible  to  the  bone,  without  enlarging 
tho  wound  in  the  skin.  When  dealing  with  a 
long,  narrow,  trough-like  depression,  it  is  better  to 
make  several  punctures  than  to  attempt  to  do  too 
much  by  one  ;  because  the  object  is  to  divide  the 
attachment  with  the  least  possible  disturbance  of 
the  healthy  lax  cellular  tissue  around,  nnd  to  avoid 
subcutaneous  extravasation  of  blood,  and  tho  sup- 
puration to  which  this  might  give  rise.  After  the 
division,  it  is  always  necessary  to  fix  a  compress 
over  the  spot  firmly  by  straps  of  plaster  and  a 
bandage,  so  that  the  pressure  may  prevent  any 
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collection  of  blood  from  taking  place.    About  the 
third  day  the  puncture  is  healed,  and  the  deform 
ing  pitting  of  skin  completely  removed. 

In  some  cases,  cicatrices  which  attach  the  skin 
of  tlie  face  to  the  bones  beneath  may  be  divided 
without  touching  the  skin,  by  making  separation 
from  the  mouth.  In  either  case,  if  the  skin  has 
been  firmly  attached  to  the  bones  to  any  great 
extent,  it  will  be  necessary,  after  separating  it, 
and  carefully  pressing  out  any  effused  blood,  to 
apply  strips  of  plaster  upon  the  skin,  and  draw  it 
by  them  in  such  a  direction  that  the  apposition  of 
the  two  wounded  surfaces  is  prevented.  If  this 
be  not  carefully  done,  the  parts  might  return 
readily  to  their  former  condition. 

Similar  cicatrix  pittings  about  the  lower  jaw 
form  after  the  healing  of  dental  fistulaj ;  or  on 
the  inner  or  outer  border  of  the  sterno-mastoid,  the 
upper  part  of  the  sternum,  or  the  anterior  part 
of  the  clavicle,  after  abscesses  about  the  neck. 
Scrofulous  abscesses  in  early  childhood  often  cause 
such  deformities.  They  are  treated  most  success- 
fully by  subcutaneous  division,  as  above  described, 
provided  the  skin  itself  be  healthy.  If  unhealthy, 
one  of  the  other  methods,  to  be  described  imme- 
diately, must  be  adopted.  More  care,  to  avoid  im- 
portant vessels  and  nerves,  is,  of  course  necessary, 
than  when  operating  about  the  face. 

Subcutaneous  division  is  also  often  required  to 
relieve  the  contraction  produced  by  cicatrices 
about  the  hands  and  fingers.  The  condition  de- 
scribed by  Dupuytren,  in  which  the  skin  is  at- 
tached to  a  flexor  tendon  and  shrunk  up  into  a 
fold,  is  readily  relieved  by  separating  the  attach- 
ment between  skin  and  tendon.  It  is  necessary 
to  be  very  careful  not  to  wound  the  tendon,  and 
to  adopt  some  means  of  extension  afterwards  by 
splints,  or  plaster  of  Paris  bandages,  or  some 
orthopcedic  apparatus,  until  the  finger  is  quite 
straight. 

In  many  operations  where  muscles  and  tendons 
are  divided  to  improve  the  condition  of  joints,  or 
in  cases  of  forced  extension  or  forcible  rupture  of 
ankylosis,  subcutaneous  division  of  cicatrices 
becomes  an  important  auxiliary,  especially  in  cases 
where  the  skin  has  become  adherent  from  previous 
abscesses  or  fistulse.  If  the  shortened  tendons 
and  muscles,  and  the  thickened  contracted  fascise 
be  alone  divided,  in  such  cases  the  skin  gives  way 
when  the  joint  is  forcibly  stretched,  and  there  is 
danger  both  to  limb  and  life — a  danger  easily 
avoided  by  dividing  the  cicatrices,  either  before 
dividing  the  tendons,  or  when  the  cicatrices  be- 
come tense  and  cord-like  on  stretching  after  the 
tendons  have  given  waj. 

Subcutaneous  division  is  also  occasionally  useful 
when  the  skin  is  attached  to  the  broken  end  of  a 
bone,  having  been  drawn  inwards  in  consequence 
of  compound  fracture. 

_  II.  Division  from  Witliout  Inivards  may  be 
either — (a)  simple  transverse  division;  (i)  re- 
peated transverse  division,  or  noiching ;  (c)  oblique 
division  ;  and  (c/)  division  with  loosening  of  sur- 
rounding shin. 

_  (ce.)  The  simple  transverse  division  of  small 
cicatrices  is  most  commonly  necessary  about  the 
neck,  or  the  flexor  aspect  of  the  limbs,  when,  on 
extending  the  part,  the  existing  cicatrix  is  much 
stretched,  projecting  as  a  sharpisli  ridge.  The 
rpsult  of  the  operation  is  only  satisfactory  when 
the  cellular  tissue  beneath  the  cicatrix  is  tolerably 


soft  and  extensible,  and  the  cicatrix  not  amalea- 
mated  with  deeper  parts. 

The  operation  is  performed  in  the  followini? 
manner  :-The  cicatrix  is  put  as  much  as  possible 
on  the  stretch,  the  edge  of  the  knife  applied  upon 
Its  most  projecting  part,  and  the  cicatrix  is  com- 
pletely cut  across.  As  extension  is  kept  up  the 
edges  of  the  wound  separate  from  each  other,' and 
the  transverse  wound  becomes  a  long  one.  It  is 
dressed  simpl)r,  and  the  new  position  maintained 
by  bandages  and  splints,  or  by  a  stiff  cravat. 

(5.)  The  repeated  transverse  division,  or  notching 
IS  required  when  a  narrow  hard  cicatrix  is  closely 
united  with  subjacent  parts.  It  is  done  precisely 
like  the  simple  division,  except  that  it  is  at  several 
spots  instead  of  one.  The  deep-seated  thickened 
cellular  tissue  must  be  also  divided,  and  after-ex- 
tension kept  up. 

(c.)  Oblique  division,  as  Diefifenbach  has  pointed 
out,  is  especially  indicated  in  cicatrices  after  laroe 
wounds  of  the  fingers  or  inside  of  the  hand.  A 
long  cicatrix  draws  a  finger  crooked  like  a  bow,  and 
on  attempting  to  straighten  it  the  cicatrix  projects 
like  a  bow-string,  with  a  hard  wall  between  it  and 
the  bow.  Notching  here  would  lead  to  acute  in- 
flammation, new  cicatrices,  and  more  intimate  ad- 
hesion to  the  tendon.  Simple  division  would  be 
useless,  while  oblique  division  is  very  successful. 
The  finger  is  stretched  as  much  as  possible  by  an 
assistant,  and  the  surgeon  passes  a  long  narrow 
knife  through  the  sound  skin,  a  few  lines  from  one 
end  of  the  cicatrix  on  one  side  of  it — the  left,  for 
example.  The  knife  is  then  gradually  passed 
through  the  whole  length  of  the  cicatrix,  to  its 
other  end,  until  the  incision  ends  •  in  the  sound 
skin  beyond  the  cicatrix  on  the  right  side.  On 
powerfully  stretching  the  finger  the  two  wounded 
edges  are  seen  to  glide  laterally,  so  that  the  wound 
appears  longer  than  the  incision.  If  the  cicatrix 
be  very  hard,  it  is  necessary  to  make  small  notches 
along  both  edges.  The  finger  is  gradually  extended 
by  binding  it  on  to  a  splint,  and  the  lost  mobility 
of  the  joint  must  afterwards  be  restored  by  fre- 
quently flexing  and  extending  it. 

((/.)  Any  of  these  modes  of  dividing  cicatrices 
may  be  accompanied  by  loosening  of  the  surround- 
ing skin,  in  order  to  allow  of  the  edges  of  the  wound 
being  brought  together  without  stretching. 

III.  Extirpation  of  cicatrices  may  be  neces- 
sary, either  to  remove  deformity  or  on  account  of  a 
morbid  condition  of  the  cicatrix  itself. 

We  may  be  called  upon  to  excise  disfiguring 
cicatrices  about  the  face  and  neck,  which  have  re- 
mained after  the  healing  of  scrofulous  abscesses, 
large  boils,  diseased  bone,  specific  or  cancroid 
ulcers,  wounds  and  surgical  operations,  where  ui.ion 
by  first  intention  has  not  taken  place,  tmd.  to 
complete  certain  plastic  operations.  The  operation 
may  be  either  (n)  siwyj/e,  or  (i)  repeated,  and  in 
either  case  accompanied  by  loosening  of  the  cicatrix 
and  surrounding  integument,  to  admit  of  gliding. 

(a)  Simple  extirpation  is  effected  by  two  ellip- 
tical incisions  surrounding  the  cicatrix,  wliich  is 
then  raised  and  removed  by  ordinary  dissection; 
or  it  may  be  raised  in  some  situations  with  hooked 
fiorceps,  and  cut  away  by  a  stroke  of  the  kruTe  or 
scissors.  The  cicatrix  should  be  removed  entirely, 
so  that  tlie  edges  of  the  wound  to  be  brouglit 
together  are  in  sound  skin.  These  are  to  be  care- 
fully united  by  small  pins  and  the  twisted  sutures. 
If  they  do  not  come  together  easilj',  the  skin 
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aiouiul  is  to  be  loosened  by  flat  strokes  of  the 
knife,  or  by  lateral  iiicisiona,  if  necessary. 

(4)  Repealed  or  parlial  extirpation  is  called  for 
when  the  cicatrix  is  so  broad  that  it  would  be  im- 
possible to  bring  together  the  wounded  edges  left 
after  excising  it.  In  this  case  an  elliptical  portion 
is  first  excised  from  the  centre  of  the  cicatrix  and 
the  edges  united.  Some  weeks  or  months  after 
the  healing  of  this  wound  another  piece  is  ex- 
cised, and  this  is  continued  until  the  whole  cica- 
trix has  been  removed  and  the  edges  of  sound  skin 
surrounding  it  have  been  brouglit  together.  In 
cicatrices  of  very  irregular  form,  it  is  sometimes 
necessary  to  excise  intermediate  portions  of  sound 
skin,  in  order  to  give  a  regular  outline  to  the 
wound.  _  These  operations  are  much  facilitated 
by  loosening  the  surrounding  integument. 

When  a  cicatrix  is  hypertrophied,  or  is  the  seat 
of  morbid  growths,  or  of  obstinate  ulceration,  or 
is  constantly  giving  way  and  breaking  open  from 
being  kept  on  the  stretch,  it  may  be  excised  by  one 
or  other  of  the  plans  just  described,  or  it  may 
occasionally  be  necessary  to  amputate  the  part  or 
limb  on  which  the  cicatrix  is  situated. 

When  an  operation  is  undertaken  to  correct  the 
unnatural  conditions  of  joints  dependent  on  con- 
tracted cicatrices,  the  loosening  of  the  surrounding 
tissues  becomes  an  important  part  of  the  proceed- 
ing.   For  instance,  when  the  elbow  joint  is  fixed 
by  cicatrices,  two  oblique  incisions,  commencing 
one  on  the  outer  and  the  other  on  the  inner  side  of 
the  upper  arm,  are  carried  down  converging  to  the 
fore-arm,  where  both  meet  at  an  acute  angle. 
While  the  arm  is  still  bent,  the  middle  of  the 
pyramidal  flap  is  on  the  upper  part  of  the  fore-arm; 
but  after  dissecting  it  up  from  apex  to  base,  and 
extending  the  limb,  the  middle  of  tiie  flap  glides 
up  on  to  the  upper  arm.    The  narrow  part  of  the 
pointed  wound  of  the  fore-arm  is  now  united  by 
sutures,  and  the  union  higher  up  is  assisted  by 
making  long  lateral  incisions  through  the  skin  two 
inches  distant  from  the  edge  of  the  wound.  The 
flap  is  then  united  in  its  new  position,  also  by 
sutures.    It  does  not  materially  affect  the  good 
result  of  the  operation  if  it  should  not  be  possible 
to  close  up  the  wound  entirely. 

In  slighter  cases  of  yielding  and  more  extensible 
cicatrices,  DiefFenbach  speaks  favourably  of  the 
following  method  : — Two  incisions  are  made  on  the 
flexor  side  of  the  joint,  an  inch  above  and  an  inch 
below  it,  running  half  round  the  arm.  The  limb 
is  then  gradually  stretched,  and  the  unyielding 
cellular  tissue  cut  through.  The  bridge  lying  be- 
tween the  two  incisions  then  retracts  and  forms 
the  flexor  fold  of  the  joint,  exactly  covering  the 
point  from  which  granulations  spring  up  and  lead 
to  new  contraction,  in  cases  where  a  cicatrix  has 
been  simply  divided  transversely.  Simple  dressing 
and  an  extending  splint  constitute  the  after  treat- 
nient. 

After  burns  or  wounds  of  the  palm  of  the  hand, 
when  the  contraction  of  cicatrices  has  led  to  close 
connection  between  one  or  more  fingers  and  the 
palm,  Langenbeck  speaks  very  highly  of  the  plan 
of  first  separating  the  fingers  from  the  palm,  and 
closing  the  wounded  surface  thus  produced  by 
loosening  tlio  skin  on  the  sides  of  the  fingers,  and 
uniting  the  wounded  edges  on  the  palmar  surface. 
Then  the  wound  of  the  hand  is  closed  by  loosen- 
ing the  sound  skin  up  to  the  back  of  the  hand, 
nnd  drawing  it  over  the  wound  of  the  p  ilm.  In' 


this  way,  Langenbeck  says,  he  has  cured  complete 
adhesion  of  all  the  fingers  with  the  palm,  so  that 
tiie  movements  of  the  fingers  were  completely 
restored. 

IV.  Transplantation  of  integument  from 
the  neighbourhood  or  a  distance  is  occasionally 
useful  in  cases  where  incision  or  excision  are  not 
alone  sufficient  to  eflect  the  desired  purpose.  This 
is  most  frequently  done  aljout  the  neck,  where, 
after  division  of  the  cicatrix  and  subjacent  tissues, 
or  the  sterno-mastoid  if  necessary,  until  the  head 
can  be  brought  into  its  natural  position,  a  large 
gap  is  left.  Here  a  flap  can  be  formed  from  the 
shoulder,  and  twisted  to  fill  up  the  gap,  being 
carefully  united  all  round  the  edges  by  sutures. 
Several  cases  in  which  this  method  has  proved  very 
successful  have  been  published  by  Mutter.  When 
the  lower  lip  has  to  be  restored,  operation  being 
rendered  necessary  by  the  contraction  of  extensive 
cicatrices  of  the  neck,  the  operation  described  by 
Mr.^  Teale  {Medical  Times  and  Gazette,  June, 
1857)  is  followed  by  excellent  results,  restoration 
being  efi:ected  by  the  gliding  of  lateral  flaps  formed 
of  the  cheek  and  everted  lower  lip.  The  upper 
lip  and  eyelids  may  be  restored  by  analogous  ope- 
rations. For  further  details  on  'tliis  subject  see 
Plastic  SuRGEnv,  Lips,  Evelid.s,  Nose,  &c.] 

T.  Spencer  Wells. 

BinLiOGRAPHY.— See  'Buv.-KS.—Dieffenbach,  Ope- 
rative CInrurgie,  Berlin,  1845.  jl/?V«e)%  Cases  of  De- 
formity from  Burns,  Pliiladelphia,  1813. 

CICUTA.  See  Conium. 
CINCHONA.  As  one  of  the  designs  of  this 
dictionary  is  to  embrace  the  subjects  of  a  surgical 
pharraacopcBia,  Peruvian  bark,  which  is  admini- 
stered in  a  great  number  of  surgical  cases,  cannot 
be  passed  over  in  silence. 

Under  particular  circumstances,  bark  has  un- 
doubtedly the  quality  of  increasing  the  tone  of 
the  digestive  organs  ;  and  whenever  the  indication 
is  to  strengthen  the  system  by  nourishing  food, 
and  the  appetite  fails,  this  medicine  may  prove 
of  the  highest  utility,  provided  it  be  given  in 
moderate  doses,  and  it  be  found  to  agree  with  the 
stomach  and  bowels. 

With  respect  to  cases  of  mortification,  in  which 
this  medicine  has  been  very  largely  employed,  it  is 
most  strongly  indicated,  when  the  sloughing  ia 
not  surrounded  with  active  inflammation,  when 
the  patient  is  debilitated,  and  his  stomach  cannot 
take  nutritions  food.  I  liave  always  regarded  the 
notion  of  giving  bark,  as  a  specific  for  gangrene 
as  totally  unfounded  and  absurd.  I  have  watched 
its  effects  in  such  cases,  and  could  never  discern 
that  it  had  any  peculiar  power  of  operating 
directly  upon  the  parts  which  are  distempered 
Whatever  good  it  does,  is  by  its  improving  the 
tone  of  the  digestive  organs,  and  makinn-  them 
more  capable  of  conveying  nourishment,  °and  of 
course  strength,  into  the  constitution. 

Mortifications  arising  from  mere  cold,  compres- 
sion, or  constriction,  generally  cease  upon  removing 
the  cause,  and  are,  therefore,  sddom  proper  cases 
lor  proving  the  power  of  bark.  However,  there 
are  two  kinds  of  gangrene,  where  internal  remedies 
have  a  fairer  trial  ;  those  are,  a  spreading  gangrene 
from  an  mternal  cause,  and  a  spreading  gangrene 
from  violent  external  accidents,  such  as  gunshot 
wounds,  compound  fractures,  &c.  Yet,  even  here 
we  cannot  judge  of  their  ellect  with  absolute  cer- 
tamty  ;  fin-  sometime.'?,  a  mortitication  from  internal 
il  U 
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causes  is  a  kind  of  critical  disorder.  Tliere  seems 
to  be  a  certain  portion  of  the  body  destined  to 
perish,  and  no  more  ;  of  this  we  have  an  infinity 
of  examples  brought  into  our  hospitals,  where  the 
gangrene  stops  at  a  particular  point,  without  the 
least  assistance  from  art.  The  same  thing  happens 
in  the  other  species  of  gangrene  from  violent  acci- 
dents, where  the  injury  appears  to  be  communi- 
cated to  a  certain  distance,  and  no  farther;  though, 
by  the  way,  I  shall  remark  in  this  place,  contrary 
to  the  received  opinion,  that  gangrenes  from  these 
accidents  (where  there  has  been  no  previous  strait- 
ness  of  bandage)  are  as  often  fatal,  as  those  from 
internal  causes. 

Some  further  remarks  on  this  subject  will  be  re- 
served for  the  article  Mortification. 

Bark  is  given  so  extensively  in  the  practice  of 
surger}',  that  there  are  few  important  cases,  in 
which,  in  certain  circumstances,  and  at  some  period 
or  another,  it  is  not  indicated.  When  persons 
have  been  weakened  by  a  course  of  mercury,  or  by 
the  eflfects  of  any  disease  whatsoever,  moderate 
doses  of  bark  will  frequently  be  found  of  great  ser- 
vice. But,  it  only  becomes  so  on  the  principles 
above  suggested,  and,  so  far  as  my  judgment  ex- 
tends, this  medicine  should  never  be  prescribed  in 
any  surgical  cases  in  excessive  and  unreasonable 
quantities. 

Modern  chemistry  has  shown  that  the  virtues  of 
the  various  kinds  of  cinchona  reside  in  two  salifi- 
able bases,  or  alkaline  elements,  termed  einchonia, 
and  qiiina,  and  one  very  desirable  result  of  the 
establishment  of  this  doctrine  is  that  of  being  able 
to  prescribe  preparations,  which  will  concentrate 
all  the  efficacy  of  the  medicine  in  formulffi  of  mode- 
rate bulk,  not  likely  at  least  to  disorder  the  alimen- 
tary canal  by  the  mechanical  effects  of  quantity. 

The  sulphate  of  quinine  or  quina,  "  appears  to 
be  the  most  efficient  of  all  the- salts  of  bark.  We 
must  be  careful  not  to  combine  it  with  substances 
that  form  insoluble  compounds  with  it.  The  in- 
I'usum  rosse  comp.  is  objectionable  as  a  vehicle,  on 
account  of  the  astringent  matter  which  it  contains, 
and  which  therefore  precipitates  the  quina  from  its 
solution."  The  form,  in  which  Dr.  Paris  prefers 
to  prescribe  it,  is  that  of  solution,  with  a  mijiim  of 
sulphuric  acid  to  every  grain  of  the  salt.  {Pliar 
macologia,  vol.  ii.  p.  163.)  It  is  frequently  made 
into  pills,  with  the  conserve  of  roses,  or  joined  with 
hyoscyamus,  squills,  opium,  and  other  medicines. 
Professor  Brande  does  not  agree  with  Dr.  Paris 
respecting  the  compound  infusion  of  roses  being 
an  unfit  vehicle  for  sulphate  of  quinine,  and  re- 
commends the  subjoined  formula ;  Jt.  QuincB  sul- 
pliatis  gr.  ij.  Infus,  rosce  comp.  3xi.  Ti7ict.  cort. 
aurant.  Syrupi  ejusdem  aa  3ss.  M.  ft.  haustus 
bis  in  die  sumendus. 

[The  last  edition  of  the  London  Pharmacopoeia 
contains  a  imchcra  quince  composita,  which  consists 
of  a  solution  of  the  sulphate  in  tincture  of  orange 
peel.  Each  fluid  drachm  contains  one  grain  of 
quinine.] 

"  Although  the  pale  bark  yields  chiefly  einchonia, 
with  a  small  quantity  of  quina,  and  the  yellow 
quina,  with  a  small  proportion  of  einchonia,  yet  the 
quantities  of  the  opposite  principles  are  too  small 
to  give  a  character  to  the  medical  properties,  or  the 
chemical  nature  of  the  barks.  Li  the  red  bark  of 
the  pharmacopcBias,  these  salts  exist  together  in 
nearly  equal  proportions."  (See  Thomson''s  Ele- 
menii  of  Materia  Med.  p.  489,  ed.  2.) 


CINNABAR,  ARTIFICIAL  {Hydrargyri 
sidphuretum  rubrum,  Hydrargyri  bisulphuretum)  is 
chiefly  employed  by  surgeons  for  fumigating  venereal 
ulcers.  An  apparatus  is  sold  in  the  shops  for  this 
purpose.  The  powder  is  thrown  upon  a  heated  iron, 
and  the  smoke  is  conducted  by  means  of  a  tube  to 
the  part  affected.  [It  may  also,  if  applied  to  the 
general  surface  of  the  body,  be  made  the  means  of 
producing  the  specific  effect  of  mercury  on  the  sys- 
tem. For  this  it  is  an  inferior  preparation  to  the 
grey  oxide,  and  also  to  the  chloride  (calomel). 
This  latter  has  been  largely  employed  of  late  years 
for  fumigating  purposes  by  Mr.  H.  Lee,  in  the 
Lock  Hospital.]    (See  Fumigation.) 

CIRCUMCISION,  (from  circumcido,  to  cut 
round.)  The  operation  of  cutting  off  a  circular 
piece  of  the  prepuce.    (See  Phymosis.) 

CIRSOCELE,(from  Ktpahs,  a  varix,  and  kIjAtj, 
a  tumor.)  Cirsocele,  a  varicose  enlargement  of 
the  spermatic  vein.    (See  Varicocele.) 

CIRSOPHTHALMIA,  (from  nipahs,  a  varix, 
and  6(j>ea\p.hs,  the  eye.)  A  general  varicose  affec- 
tion of  the  eye. 

CLAP.    (See  Gonorrhcea.) 
CLOACA.    The  openings  leading  through  the 
new  bony  shell,  in  cases  of  necrosis,  down  to  the 
enclosed  dead  bone  are  termed  cloacce. 

COLLYRIUM.  [This  term  is  commonly  em- 
ployed to  signify  a  lotion  used  in  diseases  of  the 
eye.  The  following  are  some  of  the  formula  of 
the  Royal  London  Ophthalmic  Hospital.  Besides 
these,  however,  there  are  other  solutions,  which 
are  used  as  drops,  for  more  direct  application  to 
the  conjunctival  surface.    (See  Gutt^.) 

CoLLYRiUM  AcETi.-R.  Aceli  destillati,  J.  5ss.  :  Aqu<s, 

J.  3VJJSS.   Misce.  ^ 
CoLLYRiUM  Aluminis — I},.  Alumtnis,  gr.  viij  •  Aouie 
/.  3i.    Liqua.  ■>  '     i  > 

CoLLYBiuM  Aluminis  Fortius.  _R.  Aluminis,  9i.  • 
Aguie./  h.    Liqua.  i      •  > 

CoLLVRiUM  Hydrargyri  Oxidi  (Lotio  Nigra)  _R 
Hydrargyri  chloridi,  gr.  iv.  ;  Liquoris  calcis.  f.  ij" 
Misce.  ' 

COLLYRIUM  Plumbi  Acetatis.— R.  i>/u»i6i  oceto/fi,  Br 

ij. ;  Aqu(e  destillatcE.J.  Ji.  Liqua. 
CoLLVRiuM  Plumbi  cum  Opio. —  R.  Lotionis  plumbi 

acetaiis,/  1]  ;  TincturcE  opii,  Wlin.  Misce. 
COLLYRIUM  ZiNCi  OxiDl.  — R.  Zinci  oxidi,  gr.  xxiv  • 

Mislurce  Acaciie,/.  3i.i  Aguis,/.  jyij.  Misce. 
COLLYRIUM  ZiNci  SuLPHATis.— R.  Zinci  sulpfiatis,  gr 

i.;  Aqute.f.'i].  Liqua. 
COLLYRIUM  ZiNci  COM  Opio. —Re.  Zo/ionii  xinci  stil- 
phatis,  f.  l\.  ;   nni  opii,  lllv,   Misce.]  ,j 

COLPOCELE,  (from  KdKiros,  the  vagina,  and 
Kii\7],  a  tumor.)  A  tumor  or  hernia,  situated  in 
the  vagina. 

COLPOPTOSIS,  (from  kSXttos,  the  vagina, 
and  nlwro!,  to  fall  down.)  A  bearing  or  falling 
down  of  the  vagina.    (See  Vagina,  Prolap.sus 

OP.) 

COMPRESS,  (from  comprimo,  to  press  upon.) 
Folded  linen,  lint,  or  other  materials,  making  a 
sort  of  pad,  which  surgeons  place  over  those  parts 
of  the  body  on  which  they  wish  to  make  particular 
pressure  ;  and  for  this  purpose  a  bandage  is  usually 
applied  over  the  compress.  Compresses  are  termed 
graduated,  when  of  a  conical  form,  and  the  apex  is 
so  applied,  as  to  make  the  pressure  act  very  parti- 
cularly on  a  certain  point. 

COMPRESSION  OF  THE  BRAIN.  (See 
Head,  Injuries  of.) 

CONCUSSION  OF  THE  BRAIN.  (See 
Head,  Injuries  of.) 

CONDYLOMA,  (from  k6pSv\os,  a  tubercle,  or 
knot.)    [This  term  has  been  employed  to  denote 
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various  prominences,  excrescences,  and  warty 
growthsj  in  the  neighbourliood  of  the  rectum  and 
genitals,  in  both  sexes.  As  some  of  these  differ  in 
their  nature  and  in  the  treatment  required  for  their 
removal,  it  would  be  desirable  not  to  include  them 
under  the  same  designation.  The  excrescences  and 
warty  growths  do  not  arise  from  the  virus  of 
syphilis,  are  not  benefitted  by  mercurial  treatment, 
and  may  safely  be  treated  by  excision,  or  by  es- 
charotics,  while  the  smooth  round  slightly. raised 
moist  prominence,  called  by  the  French  pathologists 
iubercule  muquma;  and  to  which  it  would  be 
better  to  restrict  the  tenn  condyloma,  is  a  true 
secondary  symptom  of  the  venereal  poison,  and 
gives  way  readily  to  a  mercurial  treatment  general 
and  local.  To  the  condyloma  as  thus  defined,  the 
best  local  applications  are  the  black  wash,  calomel 
in  powder,  a  lotion  of  the  bichloride  of  mercury  of 
the  strength  of  two  grains  to  the  ounce  of  distilled 
water,  or  mercurial  fumigation  durectly  applied.] 
(See  SvPHiLis.) 

[CONGESTION.]  [{Co7igesiio,  iiom  congero,to 
amass).  Congestion  of  blood.  Accumulation  of 
blood  in  a  part,  with  a  languid  or  retarded  circu- 
lation. Some  of  the  most  eminent  pathologists 
have  preferred  the  term  "  hypereemia,"  which  is 
most  consonant  with  the  phraseology  relating  to 
the  pathology  of  the  blood  employed  generally  in 
this  dictionary.  (See  Blood,  Pathology  op  ; 
Hyperemia  ;  Inflammation.)] 

CONIUM  MACULATUM.  Hemlock.  — 
Cicuta.  This  is  a  medicine  to  which  my  observa- 
tions in  practice  incline  me  to  impute  considerable 
efficacy.  However,  there  is  no  doubt  that,  when 
it  was  represented  as  a  certain  cure  for  cancer  and 
scrofula,  great  exaggeration  was  employed.  Hem- 
lock certainly  has  no  power  of  curing  cancer  ;  but 
its  narcotic  anodyne  qualities  may  sometimes  tend 
to  lessen  the  pain  of  that  distemper,  so  as  to 
render  it  a  useful  remedy  in  that  intractable  kind 
of  case. 

The  common  mode  of  exhibiting  hemlock  is  in 
the  form  of  pills,  made  of  the  extractum  conii,  five 
grains  to  each.  However,  I  have  always  thought 
three  grains  sufficient  to  begin  with,  the  dose  being 
afterwards  gradually  augmented. 

The  stomach  being  a  little  disordered,  and  the 
head  somewhat  giddy,  is  a  sign  of  the  dose  being 
sufficiently  strong. 

The  activity  of  hemlock  is  now  found  to  reside 
in  a  resinous  element,  termed  conia,  obtained  sepa- 
rately, by  evaporating  an  ethereal  tincture  of  the 
leaves  on  the  surface  of  water.  A  dose  of  half 
a  grain  will  produce  vertigo  and  headache.  The 
watery  extract  of  this  plant  has  been  proved  by 
Orfila  to  have  but  little  power.  (</.  A.  Paris,  in 
Fharmacoloffiu,  vol.  ii.  p.  180,  ed.  6.)  According 
to  Professor  A.  T.  Thomson,  the  extract  is  an 
objectionable  preparation,  owing  to  the  difficulty  of 
preserving  it.  The  best,  he  says,  is  the  tincture  of 
the  Edinburgh  and  Dublin  Colleges.  (See  Tliom- 
soris  Elemcnls  of  Materia  Mcdica,  p.  429, 
ed.  2.) 

In  various  cases  of  scrofulous  diseases,  and  also 
in  several  very  painful  irritable  ulcers  and  swell- 
ings, conium  is  occasionally  applied  in  the  form  of 
fomentations,  lotions,  and  poultices.  The  latter 
are  generally  made  by  mixing  the  powder  with  the 
common  bread  and  water  cataplasm  ;  the  lotions, 
by  dissolving  3  ij.  or  3  iv.  of  the  extract  in  ^  viij. 
of  water. 


F.  Hoffman,  Of  Hemlock,  8vo.  Lend.  1763.  A. 
Storck,  Libellus,  quo  deraonstratur  cicutam  non 
solum  usu  interne  tutissim^  exliiberi,  sed  et  esse 
simul  remedium  valdfe  utile,  &c. ;  editio  al^a,  8vo. 
Vindob.  1761.  Also  Supplementum  Necessarium  de 
Cicutii,  8vo.  Vindob.  1761.  J.  Pearson,  On  various 
Articles  of  the  Materia  Medica,  &c.  2d  ed.  Svo. 
London,  1807.  J.  A.  Paris,  Pharmacoloffia,  ed.  P. 
A.  T.  Thomson,  Elem.  of  Mat.  Med.  p.  425,  &c.  ed.  2. 
Svo.  Lond.  1835. 

CONJUNCTIVA.  [The  conjunctiva  is  simi- 
lar in  texture  to  other  mucous  membranes,  but 
its  different  portions  offer  peculiarities.  Some  parts 
of  it  are  thickly  beset  with  follicles  and  papilitE  ; 
others  consist  merely  of  cellular  tissue  and  epi- 
thelium. The  nerves  of  the  conjunctiva  are  nume- 
rous ;  they  are  derived  Irom  the  fifth,  and  are  con- 
nected especially  with  those  of  the  ciliary  region. 

"  The  appearance  of  the  conjunctiva  in  health," 
says  Mr.  Dixon,  "varies  greatly  according  to  age, 
occupation,  and  climate.  In  infancy  and  child- 
hood, the  vessels  are  so  small  and  few  that,  except 
at  the  inner  and  outer  canthi,  there  are  hardly  any 
visible  to  a  casual  observer  ;  and  the  sclerotica  has, 
in  consequence,  a  uniformly  white  and  glistening 
aspect.  As  age  advances,  the  conjunctival  ves- 
sels become  larger  and  more  noticeable,  espe- 
cially in  persons  much  exposed  to  weather,  so 
that  a  considerable  degree  of  redness  of  the  con- 
junctiva may  exist  without  constituting  a  disease. 
In  most  people  after  the  middle  period  of  life,  a 
yellow  deposit  occurs  beneath  the  conjunctiva, 
which  in  anxious  persons  often  gives  rise  to  a  good 
deal  of  needless  alarm.  It  appears  in  the  form  of 
little  yellowish-white  elevations,  around  which 
there  is  usually  a  fine  plexus  of  vessels.  They 
never  overstep  the  margin  of  the  cornea  ;  they  are 
termed  '  Pinguecula,'  and  need  not  be  interfered 
with." 

Congenital  absence  of  the  orbit,  and  also  cases  of 
anchyloblepharon,  are  always  accompanied  by  ab- 
sence of  the  conjunctiva. 

A  rudimentary  development  of  the  globe  and 
anophthalmus  are  associated  with  an  abnormal 
structure  of  the  conjunctiva.  The  latter  is  conti- 
nuous in  cases  of  monophthalmia  and  cyclopia. 
The  surface  of  the  conjunctiva  is  proportionate  to 
that  of  the  globe,  whatever  may  have  caused  its 
enlargement. 

An  increase  of  size  of  the  plica  semilunaris  has 
been  observed  by  Dubois.     {Ann.  d'OcuL,  vol'- 
xxxiv.  p.  268.) 

A  decrease  of  the  conjunctival  surface  is  observed 
congenitally  with  deformities  of  the  globe,  and  in 
after  life  with  diiniimtion  of  its  size. 

A  yellow  colour  of  the  conjunctiva  is  observed 
in  icterus  ;  a  gray  leaden  colour  in  patients  who 
have  internally  or  externally  used  nitrate  of  silver 
for  a  long  time. 

Malignant  Diseases  of  the.  Conjunctiva. ~0l 
malignant  diseases  of  the  conjunctiva  we  may  men- 
tion lupus,  the  epithelial,  medullary,  and  mela- 
notic cancer. 

Lupus.— A  primary  development  of  lupus  has 
not  been  observed  in  the  conjunctiva.  Lupus 
tubercles  are  preceded  by  hyperiemia,  swelling 
and  by  infiltration  of  a  gelatinous  substance.  They 
appear  as  small  or  largo  yellowish-gray,  whitish- 
gray,  or  yellowish-red  wrirts,  with  a  'large  base. 
They  very  rarely  encroach  upon  the  cornea. 

Cancer  of  (/to  Conjunctiva.— A  case  of  primary 
epithelial  cancer  of  this  mombrano  has  been  ob- 
served by  Seitz  ;  the  general  rule  is  that  the  con- 
H  It  2 


468  CONJUNCTIVA, 
junctiva  is  secondarily  affected.  The  cancerous 
infiltration  occurs  in  many  cases  without  inflainnia- 
tory  symptoms.  The  pale  red  or  bluish  hard 
nodules^re  generally  painless ;  afterwards  they 
become  paler,  softish,  decay,  and  leave  an  ulcer, 
which  has  an  elevated,  hard,  and  irregular  margin, 
and  an  uneven,  nodular,  reddish,  and  infiltrated 
base. 

The  medullary  and  melanotic  cancer  appear, 
primarily  and  secondarily,  in  the  conjunctiva. 
Cancers  which  emanate  from  the  interior  of  the 
globe,  very  rarely,  if  ever,  involve  the  conjunctiva  ; 
the  latter  appears  only  implicated  by  those  which 
spring  from  the  tissue  upon  the  sclerotica,  from  the 
eyelids,  or  from  the  appendages  of  the  globe.  The 
nodules  are  at  first  small,  circumscribed,  movable, 
painless,  and  of  various  colours  ;  afterwards  they 
become  painful,  increase  rapidly  in  size,  &c. 

Such  primary  nodules  are  not  unfrequently  ob- 
served on  the  semilunar  fold  and  on  the  caruncule. 
(See  Seiiz,  Handhuch  dev  gesammten  Aiigenheii- 
lunde,  Erlangen,  1855,  S.  99  ;  also  L.  A.  Dh- 
marres.  Maladies  des  Yeua.;  1855,  t.  ii.  p.  217  ; 
also  Will.  Mackettzie,  On  Diseases  ofiheEye,  1854, 
p.  253.)  Cancer  of  the  conjunctiva,  when  primary, 
spreads  by  preference  in  the  conjunctiva.  It  may, 
according  to  Mackenzie,  be  distinguished  from 
syphilitic  ulceration,  by  its  slow  progress,  by  its  not 
causing  so  much  swelling,  and  by  its  In'story. 

As  for  the  treatment,  Dr.  Jacob  and  Mr.  Bow- 
man are  of  opinion  that  it  bids  defiance  to  all  reme- 
dies short  of  extirpation.  The  sooner  this  is  done 
the  better.  Dr.  Mackenzie  (4th  ed,,  1 854,  p.  140) 
saj's  : — "  The  upper  lid  will,  much  more  than  we 
could  suspect,  supply  the  loss  of  the  lower  Ud,  and 
the  lower  that  of  the  upper.  If,  however,,  the 
whole  of  the  upper  lid,  or  if  both  lids  be  removed, 
the  cornea  will  become  gradually  opaque  from  ex- 
posure, and  the  conjunctiva  cuticularand  insensible. 
Even  when  the  disease  is  confined  to  the  movable 
parts  of  the  lids,  I  consider  it  better  to  remove  it 
by  a  semilunar  incision  than  by  one  of  the  form  of 
the  letter  V,  and  to  allow  the  wound  to  heal  by 
granulation,  than  by  bringing  its  edges  together 
with  stitches." 

Benignant  Excrescences  of  tlie  Conjunctiva. — 
Pinguecula,  or  pter3'gium  pingue.  (See  Mr.  Dixon's 
account  of  the  appearance  of  a  healthy  conjunctiva.) 
This  little  tumor  contains  no  fat,  but  epithelial  cells 
and  pigment  granules.  {Wellcr,  Krankheitm  des 
Meiiscklichen  Auges,  S.  196  ;  Magne,  Ann. 
d'OcuL,  vol.  xxix.  p.  218  ;  Seiiz,  1.  c.  S.  86.)  It 
may  be  removed  with  forceps  and  scissors,  if  it 
gives  rise  to  inconvenience.  Polypus  of  the  con- 
junctiva is  analogous  to  those  which  occur  on  other 
raucous  membranes.  It  is  more  or  less  consistent 
and  vascular,  reddish  or  white,  superficially  smooth 
or  lobulatcd,  from  the  size  of  a  pea  to  that  of  a 
hazel-nut,  and  generally  attached  by  a  small  narrow 
peduncule.  Small  lobulated  warts,  resembling 
granulations,  are  frequently  observed  on  the  semi- 
lunar fold  and  on  tlie  caruncule  ;  and  they  are  some- 
times pedunculated,  and  resemble  polypi  in  struc- 
ture, consisting  of  nuclei,  rondate  cells,  and  of 
elastic  and  cellular  tissues.  (See  Graefe,  Archiv. 
fur  Ophth.  Bd.  1,  Abtheil.  S.  289.)  These,  when 
removed,  are  very  apt  to  return. 

Mackenzie  (Diseases  iflhc  Eijc,  I  054)  describes 
two  dilfercnt  fungous  diseases  of  the  conjunctiva. 
The  one  has  been  described  and  figured  by  Beer 
under  the  name  of  cxophthalmia  fungosa.  {Lchre 


von  den  Augenkrankkeilen,  vol,  ii.  p.  223,  pi.  ii. 
fig.  6;  Wien.  1817.)  The  fungus  is  of  a  deep'red, 
mchning  to  a  livid  colour  ;  it  aflects  chiefly  tlie 
conjunctiva  covering  the  sclerotica,  over  which 
It  is' elevated  in  irregular  soft  smooth  masses.  It 
sometimes  rises  from  the  insides  of  the  lidsj  but 
never  from  the  surface  of  the  cornea.  If  negle'cted 
it  may  reach  to  a  great  size,  and  be  confounded 
with  other  diseases.  The  disease  is  very  slow  in 
its  progress,  and  the  subjects  of  it  are  of  decidedly 
scrofulous  habit. 

The  second  variety  of  fungus  of  the  conjunctiva 
is  almost  of  a  gelatinous  consistence,  and  of  a  light 
yellow  or  brownish  colour.  It  is  met  with  chiefly 
on  the  inside  of  the  lids,  especially  of  the  upper, 
and  in  the  superior  fold  of  the  conjunctiva.  It 
sometimes  attains  a  very  considerable  size ;  and, 
although  soft  and  destitute  of  red  vessels,  is  apt  to 
prove  destructive,  by  the  pressure  which  it  exer- 
cises upon  the  eyeball.  Both  these  fungous  affec- 
tions are  merely  mechanically  destructive. 

The  internal  use  of  cod-liver  oil  appears  to  have 
been  of  some  use.  Should  the  disease  still  advance, 
extirpation  of  the  fungus  should  not  be  delayed. 

Warts  of  the  conjunctiva  {Slelluag  von 
Carion)  ;  conjunctival  and  sub-conjunctival  tu- 
inors  {Mackenzie).  They  are  attached  to  the  con- 
junctiva by  abroad  base,  and  vary  in  size  from  that 
of  a  hempseed  to  that  of  a  bean  ;  are  globular  or 
oval,  sometimes  smooth,  generally  nodular,  and 
have  one  or  more  hairs  growing  from  them.  The 
colours  they  assume  are  red,  yellow,  or  white  ; 
some  are  soft,  others  of  fibrous  and  even  cartilagi- 
nous consistence.  They  are  generally  met  with  at 
the  corneal  edge.  They  maj',  if  inconvenient,  be  re- 
moved with  the  knife,  and  the  surface  of  the  wound 
be  touched  with  nitrate  of  silver.  (For  cases,  see 
Stelltcag  von  Carion,  vol.  ii.  3rd  ed.  p.  878  ;  and 
Arlt,  Graefe,  Mackenzie,  White  Cooper,  &c.) 

Dr.  Mackenzie  (ed.  1854,  p.  252)  says: — "[ 
have  seen  several  cases  of  what  seemed  scrofulous 
tubercles,  growing  from  the  sclerotica,  and  elevat- 
ing the  conjunctiva.  Such  tumors  are  of  a  whitish 
or  yellowish  colour  ;  they  appear  as  if  about  to 
suppurate,  but  continue  firm,  slowly  increase  to 
perhaps  the  size  of  a  hazel-nut,  burst  through  the 
conjunctiva,  but  do  not  couie  to  suppuration.  If 
extirpation  is  attempted,  the  diseased  mass  is  found 
to  be  soft  and  easilj-  torn." 

A  congenital  accumulation  of  pigment  in  and 
beneath  the  conjunctiva,  has,  among  others,  been 
described  by  Desmarres  {Traite  des  Mai.  des  Vcua; 
1847,  p.  353).  Telangiectasia:,  or  vascular  nasvi 
of  the  conjunctiva,  do  not  differ  from  those  else- 
where. They  ought  to  be  removed  as  early  as 
possible,  either  by  ligature  or  with  tlio  knife,  cr  by 
repeatedly  touching  them  with  tlio  actual  cautery. 
(For  cases,  see  Amman,  Zeitschrift  J'lir  OjMh., 
!).  Bd.,  S.  84  ;  and  Kiin.  Darstcl/ungoi,  &c..  2  Bd., 
Taf.  ix.  Fig.  50  ;  also  liooshrocck^  Corns.  d'Ofhth., 
vol.  i.  p.  333.)  Cysts  in  the  conjunctiva  resemble 
in  their  development  those  in  other  pints  of  the 
body.  They  have  been  observed  by  Weller 
{Avgcnkra7ikhcitcn,  S.  198)  ;  by  A^''Hrlomont  and 
Testctin,  Arlt,  Stellwag  von  Carion,  and  others. 
Among  the  abnormal  contents  of  the  conjunctiva 
we  may  mention  the  extravasation  of  blood,  wdenia, 
emphysema,  and  prolapse  of  the  contents  of  the 
globe 

EHravasation  of  blood  in  the  tissue  of  the  con- 
junctiva has  been  seen  after  injuries  to  the  eyes 
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or  head  ;  in  piirpuia,  cholera,  and  scurvy,  in  some 
cases  no  evident  cause  is  to  be  found.  The  vessels 
whicii  have  given  way  sometimes  continue  to  bleed 
for  a  considerable  time.  Weak  astringent  lotions, 
and  an  appropriate  constitutional  treatment,  will  be 
required. 

NoJi-hiflamnudory  a'dema  involves  small  and 
large  portions  of  the  conjunctiva.  It  occurs  in 
people  of  relaxed  habit  of  body.  Small  oedematous 
conjunctival  folds  may  be  removed  witli  scissors  : 
large  ones  generally  disappear  after  the  use  of 
astringent  lotiun»,  and  under  proper  constitutional 
treatment. 

Einphi/scma  of  the  conjunctiva  will  be  recog- 
nised by  the  sensation  of  crepitation  wlien  com- 
pressing the  emphysematous  portion.  It  is  observed 
in  cases  of  fracture  of  the  nasal  parietes.  of  diseases 
of  the  lachrymal  sac,  &c.  Should  it  give  rise  to 
pain  or  impede  the  movements  of  the  eyeball,  the 
conjunctiva  may  from  time  to  time  be  punctured, 
so  as  to  let  the  air  escape.  Till  the  fracture  is  sup- 
posed to  be  consolidated  the  patient  ought  to 
avoid  forcibly  blowing  the  nose.  {Mackenzie, 
1854,  p.  242.) 

Prolafise  of  the  contents  of  the  globe. — It  occa- 
sionally happens,  after  an  injury  to  the  globe,  that 
the  portions  of  the  aqueous,  vitreous,  or  the  entire 
or  parts  of  the  erj'stalline  lens  are  displaced  under 
the  conjunctiva.  (See  Rivaud  Landran,  Ann. 
(/'Oc,  vol.  xxi.  ;  Dixon,  Lancet,  1846,  vol.  ii.  23  ; 
Osenvooii,  Annul.  d'Ocul.,  vol.  ii.  p.  130.) 

Ston!/  concretions  have  been  observed  in  the  acini 
of  the  caruncule  ;  the  latter  may  thus  increase  to  an 
abnormal  size,  and  is  called  encanthis  calculosa. 
(  See  Benedict,  Handb.  der  Prakt.  A  ugenheilkunde, 
I.  The.,  S.  266;  Waller,  Augenkrankheiten,!^^^, 
S.  169  ;  Graefe,  Archiv.  fur  Ophthal.,  1.  Bd.  1 
Abthl.  S.  290  ;  Blasius,  Observat.  Anatom.,  Nr. 
16,  §§  F.  V.  p.  82  ;  Sandfort  ani  Schumucker, 
Itiberi,  &c.) 

Dacryolillis,  or  lachrymal  calculi  —  Chalky  con- 
cretions have  been  found  in  the  folds  of  the  con- 
junctiva. (See  Dtsmarres,  Ann.  d^Ocul.,yd\.  vii.  p. 
14!),  §  iv.) 

Foreign  bodies  on  and  in  the  conjunctiva. — 
Particles  of  dust,  steel,  wings  of  insects,  &c., 
when  driven  upon  tlio  conjunctiva,  are  either  re- 
moved by  friction  and  the  tears,  or  lodged  in  the 
conjunctival  fokls,  or  not  unfrequently  on  the  iiiner 
aspect  of  the  upper  lid,  near  its  margin. 
"  The  upper  lid  should  always  be  everted  when 
foreign  bodies  are  to  be  sought  for.  Mr.  Dixon  saj's  : 
—  "  Whenever  a  patient  complains  of  having  had  a 
fragment  of  anything  blown  into  the  eye,  and  a 
careful  scrutiny  of  the  edges  of  the  tarsi,  the  fold 
of  the  lower  lid,  and  the  surface  of  the  globe  has 
failed  to  reveal  the  cause  of  irritation,  the  upper  lid 
should  be  treated  in  the  following  manner: — A 
pen,  the  extreme  feather  end  of  which  is  cut  oft", 
so  as  to  leave  a  stem  just  thick  enough  to  resist 
bending,  is  laid  across  the  upper  lid,  about  half  an 
inch  from  its  free  margin  ;  then,  while  the  finger 
and  thumb  of  the  other  hand  grasp  the  eyelashes 
growing  from  the  middle  of  the  lid,  the  pen  is 
pressed  a  little  downwards,  at  the  same  moment 
that  the  lid  is  drawn  first  a  little  forwards  and 
then  upwards  ;  the  tarsus  will  suddenly  tilt  and 
fold  over,  so  as  to  expose  its  conjunctival  surface. 
Both  hands  must  act  togctlier  ;  and  if  at  the 
moment  the  turn  is  being  given  to  the  lid,  the 
patient  is  told  to  look  downwards,  the  eversion  is 


much  more  readily  accomplished.  Foreign  bodies 
should  be  lightly  picked  off  with  the  feather  or  nib 
of  the  pen  used  for  eftecting  the  eversion." 

Splinters  of  bone,  wood,  small  shot,  &c.,  may 
remain  for  a  considerable  time  in  the  folds  of  the 
conjunctiva  without  causing  much  irritation.  (See 
Walther,  Abhandlungen  a.  d.  Gebictc  der  Prak. 
Med.,  1  Bd.  S.  463;  Ansiaux,  Ann.  d'Ocul.,  vol. 
viii.  p.  96;  Wardrop,  Morbid.  Anat.,  &c.,  vol.  i. 
p.  70;  Arlt,  Prag.Viertcljahrschrift,l-2BH.S.  76; 
Monteath,  Mackenzie's  Pracl.  Ahhandlung.,  S(c. 
1832,  S.  186;  Scarpa,  Tratiato  d.  Princ.  Malat. 
deyli  Occhi,  1816,  vol.  i.  p.  170,  oss.  24.  See 
also  Seitz  and  Mackenzie,  1854).  Foreign  bodies, 
when  entering  the  caruncule,  generally  cause  severe 
inflammation. 

Incrustations  in  the  conjunctiva  are  not  un- 
common after  the  prolonged  use  of  lead  lotions. 
(See  Cuvicr,  Ann.  d'Octd.,  vol.  x.  p.  264;  Fallot, 
ibid.,  vol.  xi.  p.  153.) 

Insects  and  their  eggs  have  been  found  lodged 
in  the  folds  of  the  conjunctiva.  The  most  common 
were  lice,  flies,  and  different  kinds  of  fleas.  They 
cause  much  inflammation.  (See  Schin,  Path.  Mat. 
des  Mensch.  Aitges,  1828,  S.  225;  Bosscau,  Himly, 
1.  c.  1,  Bd.  S.  267;  Botiilhel,  Ann.  d'Oc,  vol.  xv. 
p.  138;  Ormmid,  MontMy  J'ournccl,  1846,  Ma7-ch  ; 
Eitner,  Preussens  Vereinszestung,  1842,  Nr.  49.) 

Enlozoa. — Of  these  the  C3'sticercu8  telse  cellu- 
losae,  and  in  hot  climates  the  filaria  medinensis, 
have  been  observed.  Mr.  Dixon  remarks  : — "  I 
have  met  with  two  cases  only  of  this  rare  affection 
(occurrence  of  cysticercus).  The  first  was  in  a 
young  woman  of  eighteen,  who  had  suffered  so  little 
inconvenience  from  the  growth  that  she  could  not 
precisely  say  how  long  it  had  existed.  In  divid- 
ing the  conjunctiva,  the  parasite  was  punctured  and 
collapsed.  The  circlet  of  hooks  surrounding  the 
mouth  was  distinctly  seen  under  the  microscope." 

"  The  other  case  occurred  in  a  girl  aged  six  years. 
A  little  watery  tumour,  rather  larger  than  a  pin's 
head,  had  been  noticed,  it  was  said,  eighteen 
months  before  the  patient  was  brought  to  me.  I 
found  it  a  rounded  vesicle,  the  size  of  a  large 
garden  pea,  midway  between  the  inner  canthus  and 
the  margin  of  the  cornea.  It  was  surrounded  by 
a  good  deal  of  conjunctival  redness.  The  cj'st  was 
injured  in  removing  it  from  the  areolar  tissue,  or 
subsequent!}',  and  I  could  not  find  any  hooks  so 
as  to  identity  it  as  cysticercus.  The  cyst  was  lined 
with  a  layer  of  granular  matter,  and  might  have 
contained  specimens  of  echinococcus,  wliich  had 
escaped  when  the  fluid  was  evacuated.  (See  also 
Sichcl,  Journal  do  Chirurgie,  1851,  Dec.  1844, 
.lanv.  Fev.;Cui:icr,Ann.  d''Ooid.,  vol.  xviii.p.  225; 
Horing,  Ammans.  Munatschrift,2  Bi.  5  Heft.;  Aril, 
Bd.  r,  'S.  170 ;  Sichcl,  Wiener  nerd.  Wecheiischafl. 
185-J,  No.  31  ;  Nordmann  and  Payer,  Ann, 
d'Ornl.  vol.  ix.  p.  15fij  Larrey,  Denhoilrdigkeitcn, 
Bd.  1,  S.  67:  and  Fisher,  in  Ulm  Zeitschr'ift.  fur 
Wojtndurzte  nnd  (iiburlshoJfcr ,1  .Falirq.  g.  4.  Ilcft.) 

For  the  diflferent  morbid  changes  of  the  conjunc- 
tiva which  are  treated  in  this  article,  consult  Pro- 
fessor Carl  Slellu'ag  von  Carion,  Die  Ophthal- 
mologie  vom  Natunvissenschnftlichcn  Slandpnnkte 
aiis  bcarbeilel.  Bd.  2.  Abthl.  3,§S  85-88,  §§220-248, 
I  f!57  ;  James  Dixon,  A  Guide  to  the  Practiced 
Study  of  Diseases  of  the  Eye,  Sf^c.  1856;  William 
Muokentic,  A  Praclical  Treatise  on  the  Diseases  of 
the  Eye, '[th  eA.  1854;  W.  Laivrence,  edited  by 
Isaac  Hays,  A  Treatise  on  the  Diseases  of  the  Eye, 
H  n  3 


CONJUNCTIVITIS 
r U,SrT^V^'^,  ^-'^^  ecfbn  and 


des  Maladies  des  Yeua:,  ed.  2,  vol.  ii.  1855;  and 
GraeJe,Arc/av  /urOpMia/moloffie,  Bd.  l,Abtlil.  1, 
f)S4,  p.  ]  68-249,  and  p.  288;  also  Dd.  2,  Abthi.  2 
1856,  p.  l,-)8;also  Rd.  3,  Abthl.  2,  1857,  p.  308. 

For  injtirieB,  inflammation,  and  ulcers  of  the 
conjunctiva,  see  tlie  articles  Conjunctivitis  and 
Ophthalmia.      For  pterygium  see  the  article 

rTERYGIUM.] 

CONJUNCTIVITIS  (Inflammation  of  the 
Conjunctiva).  [The  most  correct  and  scientific 
term  for  the  pnniary  inflammation  of  this  mem- 
brane IS  conjunctivitis,  but  the  term  ophthalmia 
has  been  so  long  in  use,  that  it  is  convenient  still 
to  retain  it,  and  to  limit  its  application  to  the 
various  inflammations  of  the  conjunctival  mem- 
brane. We  may  arrange  these  afl^ections  under  the 
following  heads  : — 


Ophthalmia 


Simple 

Pustular. 
Catarrhal. 
Purulent. 
Strumous. 


Acute,  Irritable, 
and  Subacute 
Chronic. 


In  the  simple  form  of  acnie  opldhahnia,  we 
usually  find  the  following  symptoms  :— A  sense  of 
heat  and  pncking  m  the  eye,  profuse  lachrymation 
of  a  burning  and  often  acrid  character,  some  into- 
lerance of  light,  difficulty  in  opening  the  eye,  great 
sense  of  uneasmess,  pain  and  weight  of  the  eyeball 
sometimes  referred  to  the  brow  ;  the  vision  is  uu- 
aifected,  but  the  power  of  looking  is  much  im- 
paired.   On  examining  the  eye,  the  outer  portion 
of  the  conjunctiva  is  found  to  be  chiefly  involved. 
The  injection  of  the  vessels  does  not  extend  to  the 
capillaries  and  secreting  surface,  as  may  be  easily 
seen,  if  we  contrast  a  case  of  simple  and  catarrhal 
ophthalmia  together. 

The  only  persistent  result  of  simple  ophthalmia 
is  a  deposit  of  small  white  granules,  that  grate  upon 
the  point  of  a  needle,  and  are  apparently  of  a 
chalky  nature.  They  indicate  a  chronic  and  obsti- 
nate form  of  simple  ophthalmia.  They  are  usually 
observed  in  the  palpebral  conjunctiva. 

Whatever  may  be  the  cause  of  the  ophthalmia, 
the  first  point  to  attend  to  is  carefully  to  examine 
the  surface  of  the  eye,  to  ascertain  if  there  is  anj 


benefit.     This  may  be  accom- 

fn  lnf  ^  r''"'  "^ri*^  evaporating 
lotions  or  by  a  small  fountain  or  stream  of  cold 

ZTt^'  Pli'ying  on  the  surface  of  the 

Ids— the  essential  point  being  its  frequent  repeti- 
Uon,  so  as  to  keep  the  tempera'ture  of  ?l,e  part  loS 
Un  the  other  hand,  where  the  inflammation  is  verv 
severe,  and  there  is  considerable  constitutional  dis- 
turbance,  and  some  important  function  is  disturbed 
or  arrested,  warm  applications  will  be  found  most 
congenial  to  the  patient,  and  will  soothe  and  allay 
local  irritation.    In  those  cases  that  have  become 
subacute,  and  have  assumed  the  asthenic  type, 
warmth  is  usually  preferred.   In  all  cases  of  simple 
ophthalmia,  where  the  secretion  is  aqueous,  stiniu- 
lating  and  caustic  lotions,  drops,  and  ointments, 
particularly  those  containing  the  nitrate  of  silver, 
not  only  are  not  indicated,  but  are  verv  injurious  • 
and  often,  by  their  injudicious  application,  prolong 
and  aggravate  an  attack.     Feiv  cases  are  more 
painful,  intractable,  and  obstinate  than  such  as  have 
been  thus  irritated.   It  seems  as  if  a  specific  disease 
Had  been  superadded  more  difficult  to  subdue  than 
the  original  one.    In  such  cases,  lotions,  if  used  at 
all,  should  be  of  a  very  mild  character,  such  as  rose 
water,  weak  vinegar  and  water,  elder  flower  water, 
or  a  weak  solution  of  the  acetate  of  lead— about 
two  grains  to  an  ounce  of  water— all  of  which  act 
chiefly  by  their  cooling  influence  ;  counter- irrita- 
tion does  not  seem  to  me  of  any  value  in  this  early 
and  acute  stage.  The  constitutional  treatment  must 
correspond  with  the  conditions  of  the  system;  if  there 
IS  fever,  and  the  functions  of  any  important  viscera 
are  interrupted,  the  anti-phlogistic  plan  must  be 
adopted. 

Mr.  Dixon  remark-s  :— «  First  ascertain  what  is 
faulty  in  the  general  health— the  bowels,  appetite, 
sleep,  &c.  In  a  plethoric,  over-stimulated  patient, 
restricted  diet  and  purgatives  will  be  as  necessary 
as  quinine  and  iron  in  a  feeble  and  lanauid  one,  or 
opium  and  hyoscyamus  in  a  third.  Rest  of  the 
aflFected  organ,  moderate  protection  from  light 
occasionally  the  counter-irritation  of  a  small  blister 
to  the  temple,  or,  if  there  be  much  intolerance  of 
light,  the  application  of  tincture  of  iodine  to  the 
skin  of  the  upper  lid  and  the  use  of  warm  fomenta- 
tions, simple  or  medicated,  are  the  usual  local 
means.  In  using  stimulating  lotions,  it  should  be 
remembered  that  their  use  is  not  to  be  persevered 


ln.nl     -7  r     A  -c  l\                 "         "  ^eniemuerea  tnat  tneir  use  is  not  to  be  persevered 

ocalirritant  ;  and  if  time  IS  any  reason  to  suspect  in  too  long,  otherwise  they  keep  up  instead  of 

this,  and  nothing  can  be  observed  on  the  anterior  subduing  the  irritability  of  the  conjunctiva  The 

part  of  the  globe,  the  upper  eyelid  should  be   annlir.ntinn  nf  f,-„oi,   .:  .-.x  .  . 


part  of  the  globe,  the  upper  eyelid  sliould  be 
everted  and  examined.  It  usually  happens  that  after 
the  exciting  cause  of  acute  ophthalmia  is  removed, 
the  symptoms  subside  spontaneously  and  speedily. 
Where  this  is  not  the  case,  great  benefit  usually 
follows  the  application  of  leeches.    It  is  especially 
in  recent  and  acute  ophthalmia,  that  the  local 
abstraction  of  blood  is  useful.    The  leeches  should 
be  applied  close  to  the  outer  canthus,  and  propor- 
tionate in  number  to  the  severity  of  the  inflamma- 
tion—from  six  to  eight  being  about  an  average.  It 
13  useless  to  repeat  them  more  than  once  or  twice, 
as  the  disease  then  either  subsides  or  assumes  a 
character  and  condition  in  which  they  are  of  no 
avail      We  usually  find   that  in  acute  simple 
opiitlialmia,  wheie  the  attack  is  recent  and  un- 
complicated with  constitutional  disturbance,  that 
the  constant  application  of  cold  in  such  a  manner 
as  to  abstract  heat  from  the  part,  and  to  keep 
(town    the   temperature,  is  productive   of  both 


application  of  fresh  spermaceti  ointment  to  the 
edges  of  the  lids  at  night,  is  a  comfort  in  nearly 
all  cases  of  ophthalmia,  whether  slight  or  severe." 

In  the  subacute  and  asthenic  form  of  ophthalmia, 
we  find  the  conjunctiva  highly  injected,  and  oi"  a 
deep  red  colour,  of  a  darker  shade  than  in  acute 
ophthalmia  ;  the  lids  are  somewhat  swollen,  and  of 
a  dull  red  aspect  near  their  margin  ;  lachiymation 
is  profuse  and  scalding,  pain  is  severe,  the  eyeball 
feels  heavy  and  full,  light  is  distressing.  On 
examining  the  general  state  of  system,  the  extre- 
mities are  found  cold,  the  pulse  quick,  irritable, 
weak,  and  compressible,  the  tongue  moist  and 
flabby,  the  countenance  pallid,  the  surface  clammy. 

Local  means  are  comparatively  unavailing,  what- 
ever may  have  been  the  source  of  the  state  of  things. 
A  soothing  plan,  such  as  the  combination  of  warmth 
with  opiates,  as  in  the  ordinary'  poppy  fomentation, 
together  with  an  occasional  blister,  is  beneficial  ; 
local  stimuli  being  hero  as  much  contra-indicated  as 
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in  the  very  acute  form.  The  main  point  to  attend 
to  is  the  state  of  the  system  ;  and  wherever  we 
can  trace  the  train  of  symptoms  I  have  been 
describing,  however  severe  and  threatening  the  local 
symptoms  may  be,  the  treatment  must  consist  of 
the  free  exhibition  of  tonics,  together  with  a 
generous  and  even  stimulating  diet. 

After  prolonged  lactation,  a  very  severe  a,nd 
obstinate  ophthalmia  of  this  type  comes  on,  which 
requires  the  same  plan  of  treatment,  and,  of  course, 
immediate  weaning  of  the  child  ;  but  the  system  is 
often  so  disturbed,  and  the  powers  are  so  completely 
undermined  by  this  continuous  drain,  that  the 
symptoms  may  remain  in  full  force  long  after  the 
exciting  cause  has  been  removed.  In  some  few 
cases  of  ophthalmia,  there  is  a  remarkable  ten- 
dency to  relapse  or  to  recur  at  short  intervals, 
without  any  obvious  cause.  Such  instances  are 
very  distressing  to  the  patient,  and  embarrassing  to 
the  surgeon.  Where  all  our  ammunition  has  been 
exhausted  in  vain,  and  no  obvious  cause  of  failure 
can  be  detected,  an  entire  change  of  air,  or  what  is 
still  better,  a  sea  voyage,  is  the  most  likely  means 
of  accomplishing  a  permanent  cure. 

Ophthalmia  sometimes  assumes  an  irritable  type. 
The  vessels  are  but  slightly  injected  ;  light  is 
annoying,  and  distress  is  especially  experienced 
when  the  eye  is  used  even  to  a  moderate  extent  ; 
there  is  a  frequent  and  rapid  movement  of  the 
lids  ;  some  tendency  to  lachrymation  ;  and  what 
is  peculiarly  indicative  of  this  state  of  things,  if 
you  examine  the  ocular  margins  of  the  lids  and 
the  inner  canthus,  you  find  a  fine  fringe  of  froth. 
This  must  be  carefully  distinguished  from  mucus 
or  pus  ;  it  evidently  arises  from  the  ordinary  secre- 
tions, slightly  altered  in  character,  and  filled  with 
minute  air-bubbles  by  the  rapid  and  constant  fric- 
tion of  the  lids.  This  state  is  irksome  and  obsti- 
nate ;  it  requires  that  the  eyes  should  be  kept  at 
rest,  and  protected  from  the  stimulus  of  strong 
light  by  means  of  a  shade  or  of  neutral  tint  glasses. 
Soothing  applications  usually  give  temporary  relief, 
but  that  which  I  have  found  most  decidedly  bene- 
ficial in  this  class  of  disease  is  the  wine  of  opium, 
dropped  into  the  eye  two  or  three  times  a  day.  It 
is  rather  painful  at  first,  and  must  act  primarily  as 
a  stimulant  ;  but  this  effect  soon  passes  away,  and 
the  soothing  influence  of  the  opium  is  then  felt. 
Counter-irritation  and  careful  constitutional  treat- 
ment may  in  some  cases  be  required.  Simple 
ophthnlmia  has  a  tendency,  more  particularly  at  an 
advanced  period  of  life,  and  in  a  feeble  state  of 
system,  to  pass  into  a  chronic  form,  and  sometimes 
takes  on  that  form  from  the  commencement  of  the  at- 
tack. The  symptomsare  mild  but  protracted.  There 
is  a  sensation  of  pricking  and  uneasiness  in  the  eye, 
particularly  towards  night,  and  a  tendency  to  water, 
when  used  upon  small  or  bright  objects.  A  few 
large  and  tortuous  vessels  may  be  seen  coursing 
over  the  globe,  and  the  inner  surfiice  of  the  lids  is 
preternaturally  red,  and  two  or  three  of  the  little 
chalky  deposits  we  have  already  alluded  to  may  bo 
observed  in  the  conjunctiva.  The  lids  are  often 
thickened,  and  the  roots  of  the  lashes  inflamed. 

The  treatment  of  such  cases  is  unsatisfactory, 
and  temporary  relief  is  more  probable  than  per- 
manent cure.  Astringents  and  stimuli  are  the 
most  likely  means,  but  they  require  to  bo  varied 
in  strength  and  altered  from  time  to  time  as  their 
effects  become  worn  otit.  Alum,  zinc,  and  lead  in 
solutions,  are  useful  in  different  cases,  and  must  be 


CTIVITIS.  471 

empirically  applied  and  varied.  The  sulphate  ot 
copper  rubbed  over  the  inner  surface  of  the  lid  is 
sometimes  a  valuable  application.  Ointments  com- 
posed of  the  nitrate  of  mercury  or  the  nitric  oxyde 
and  lard,  and  applied  to  the  lids,  are  often  useful. 
The  frequent  and  free  application  of  cold  water,  by 
immersioji  of  the  face,  or  by  a  continuous  stream 
by  means  of  a  little  fountain,  strengthens  the  en- 
larged vessels,  and  gives  great  comfort. 

Pustular  Ophtliabnia. — The  essential  distinction 
between  this  affection  and  simple  ophthalmia,  lies 
in  the  tendency  of  the  vessels  to  arrange  them- 
selves in  groups  and  patches  aroimd  the  margin  of 
the  cornea.    Sometimes  there  is  a  single  group, 
sometimes  there  are  three  or  four,  and  sometimes 
an  elevated  fringe  of  vessels  surrounding  the  cornea. 
Usually  the  remainder  of  the  conjunctiva  is  in  a 
normal  state  ;  sometimes  it  is  found  uniformly  red 
and  inflamed.   In  this  latter  case,  pustular  ophthal- 
mia is  superadded  to  and  engrafted  upon  either  the 
simple  or  catarrhal  form.    On  examining  these 
cases  more  minutely,  we  find  some  modifications. 
There  may  be  merely  an  elevated  thickened  spot, 
covered  with  bright  red  capillaries,  and  with  three 
or  four  long  vessels  leading  to  it.  This  may  become 
arrested  at  this  stage  and  subside,  or  a  little  vesicle 
may  form,  or  a  small  pustule ;  these,  at  a  latter  stage, 
may   open  and  form  a   little  aphthous  ulcer. 
All  these  constitute  varieties  with  some  authors, 
but  such  distinctions  are  not  of  much  practical 
value.    This  disease  is  almost  invariably  due  to 
some  irritation  of  the  mucous  membrane  of  the  ali- 
mentary canal,  and  is  the  result  of  some  error  of  diet, 
or  arrested  cutaneous  action,  or  weak  digestion 
with  acrid  secretions.    The  treatment  must  be 
chiefly  directed  to  this  point.    The  disease  usually 
subsides  quickly  on  the  restoration  of  a  healthy 
state  of  these  organs.    Active  aperients,  a  com- 
bination of  calomel  and  rhubarb  or  jalap  with  an 
alkali,  are  given,  at  the  same  time  the  skin  is 
acted  upon  by  means   of  mild  antimonials  and 
a  warm  bath.    After  this,  when  the  tongue  is 
clean  and  the  skin  moist,  a  tonic  combined  with  an 
alkali  is  sometimes  useful.    Great  attention  must 
at  the  same  time  be  paid  to  the  diet,  some  error 
in  which  has  probably  been  at  the  root  of  the 
mischief ;  all  stimuli,  sweets,  acids  and  rich  dishes 
are  especially  to  be  avoided.    The  local  treatment 
should  be  mild  and  southing  ;  usually,  warm  appli- 
cations are  most  agreeable  and  beneficial.  These 
may  be  combined  with  opiates,  as  the  ordinary 
poppy  fomentation  ;  when  there  is  much  feeling 
of  irritation  and  distress  in  the  eye,  stimuli  are 
almost  invariably  injin-ious,  except  iu  the  very 
chronic  stage  and  in  the  aphthous  form,  where  one 
frequently  finds  advantage  from  touching  the  sur- 
face of  the  aphthous  ulcer  with  the  solid  nitrate  of 
silver,  at  the  pametime  protecting  the  rest  of  the  eye 
with  glycerine.    It  sometimes  happens,  that  when 
the  disease  has  been  neglected  or  mismanaged  in 
the  early  stage,  it  is  rather  obstinate,  and  continues 
after  the  constitutional  derangement, upon  which  it 
originally  depended,  has  subsided.  Counter-irri- 
tation and  the  cautious  use  of  mild  stimulating 
collyria  may  be  useful. 

There  is  a  modification  of  this  disease,  in 
which  the  vesicle  or  pustule  encroaches  upon 
the  margin  of  the  cornea,  and,  after  breaking, 
gives  rise  to  a  troublesome  little  ulcer  of  the 
cornea,  which  undermines  its  edge,  and  en- 
croaches upon  its  substance  ;  it  is  surrounded  by  a 
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thick  tuft  of  red  vessels  ;  these  ulcers  do  notpcne- 
mte  tlu-ongli  the  substance  of  the  cornea,  but 
they  are  very  intractable,  and  indicate  a  strumous 
diatnesis. 

Another  modification  of  this  disease  is  the 
follownig:— A  patch  of  red  vessels  is  seen  on 
the  outer  part  of  tlie  eye,  near  the  cornea  ;  it  is 
elevated,  of  a  deep  red  colour,  and  rather  laro-e  •  it 
seems  to  have  no  tendency  to  form  pustule,  vesicle  or 
nicer  ;  it  .s  apparently  situated  in  the  subconiunc- 
tiyal  tissue,  where  a  distinct  plexus  of  capillary  ves- 
sels may  be  noticed,  organising  a  fibrinous  deposit. 
Tlie  conjunctival  vessels  over  it  are  also  enlarged  ■ 
It  does  not  involve  contiguous  tissues  and  prod^uces 
but  little  disturbance  to  the  eye  ;  it  is  rather  rare- 
It  occurs  between  the  age  of  thirty  and  forty,  and 
seems  to  depend  upon  an  asthenic  condition  of 
system.  It  is  very  persistenf  and  disobedient  to 
treatment,  and  it  is  important  to  distinguish  it 
trom_  the  more  common  forms  when  givino-  an 
opinion  as  to  its  probable  duration.  ° 

Mr.  Dixon  when  speaking  of  the  treatment  of 
pustular  op  ithalmia,  remarks:-"  Independently  of 
any  medical  meanswhich  the  patient's  general  health 
may  require,  the  true  pustular  ophthalmia  com- 
monly yields  to  very  simple  treatment.  Aweak  tepid 
lotion  of  acetate  of  lead,  twice  or  thrice  a  day,  and 
there  be  any  intolerance  of  light,  a  small  blister 
to  the  temple,  comprise  all  that  is  usually  requisite  " 
(Consult  also  Slade,  OpMhdmia,  p.  23.  London 
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7V?  7;,^°'^'f""''  ^'■'^'i^  P^"losopMqua  et  Clinigue 
d  Ophthahnologie,  p.  275.  Paris,  1844;  D&smarres, 
Jratte  Theouque  et  Pratique  des  Maladies  des 
Yeux.  1855.) 

Cartarrhal  Opltthalmia.— This  is  one  of  the  most 
common  diseases  of  the  conjunctiva.    It  usually 
commences  in  the  conjunctiva  lining  the  lids,  and 
gradually  spreads  to  the  ocular  portion  ;  the  mem- 
brane IS  highly  injected ;  the  minute  vessels  and 
the  secreting  surface  being  involved  in  the  iniSam- 
mation,  so  as  to  present  a  nearly  uniform  red 
colour.     The  arrangement  of  the  blood  vessels 
wherever  it  can  be  traced,  is  reticular.    In  severe 
cases  you  may  observe  small  patches  of  "ecchj'- 
mosis,"  from  the  giving  way  of  some  little  vessel, 
and  also  occasionally  some  swelling  of  the  mem- 
brane round  the  margin  of  the  cornea,  from  effu- 
sion benoHth,  giving  rise  to  that  symptom  called 
chemosis."    The  ordinary  secretion  is  increased 
111  quantity  and  altered  in  quality,  becoming  thick, 
glutinous  and  niuco-puruleiit.  It  collects  round  the 
lids  and  at  the  inner  canthus,  and  causes  the  lids 
to  adhere,  particularly  after  sleep.     There  is  a 
complete  absence  of  intolerance  of  light,  which 
forms  a  curious  contrast  with  the  severity  of  the 
other  symptoms,  and  distinguishes  this  ifrom  all 
other  forms  of  ophthalmia.    The  cornea  appears 
sometimes  dull  on  the  surface;  this  is  occasioned 
by  the  smearing  of  the  discharge,  and  not  by  any 
thange  m  the  cornea  itself;  the  eyelids  also  ap- 
pear rather  red  and  swollen,  particiilailv  near  the 
margin.    These  are  the  principal  objective  symp- 
toms    Th(.  patient  at  the  same  time  complains  of 
iiteclmg  of  .sand  or  grittiness  in  the  eyes,  together 
witli  lioat  and  fulness  ;  these  symptoms  are  always 
considerably  aggravated  towards  night,  and  arc  often 
-^ery  distressing,  giving  the  impression  to  the  suflcrer 
01  a  much  more  formidable  disease  than  really  cvists 
llie  sight  IS  sometimes  rather  dim,  but  this  is  en- 
tirely owing  to  the  smearing  of  the  thick  mucn- 
pmulent  di.scharge  over  the  surface  of  the  cornea 


This  affection  is  very  rarely  attended  with  anv 
constitutional  symptoms.  • 
The  causes  of  this  afi-ection  arc  obscure  -  ex 
posure  to  damp  and  cold,  and  to  a  ^oZZ  i\Z 
and  even  local  injury,  will  sometiLs  produ  e  a 
tiain  of  symptoms  similar  to  those  just  described 
It  IS  very  probable  that  it  resembles  other  ept 
demics,  in  that  it  owes  its  origin  to  atmospher  e 

least,  to  contagion.  It  has  been  observed  that 
wnen  he  disease  has  been  improperlv  treated  ind 

he  course  I  have  just  described,  the  dischargt 
becomes  aqueous,  and  it  assumes  all  the  dm^c- 
teristics  of  simple  sub-acute  ophthalmia. 

1  his  disease  maybe  cured  rapidly  and  almost 
invariably  by  local  stimuli;  and  oflhese  bj  fo 
the  best  IS  a  weak  solution  of  the  nitrate  of  silver 
in  s  rength  about  two  grains  to  the  ounce  of  dis- 
tilled water,  gradually  increased  to  si.-c  grains 
If  applied  in  the  enrly  stage,  however  sevei^  and 
well  marked  the  disease  may  be,  it  will  generally 
ubside  m  a  few  days,  the  time  for  cure  required 
being  pretty  accurately  measured  by  the  interval 
between  the  first  development  of  the  disease  and  * 
the  commencement  of  the  remedy.    As  for  ex- 
ample, if  the  treatment  be  commenced'  on  the 
third  day  it  will  be  well  by  the  sixth  dav,  and 
so  on.    The  solution  of  nitrate  of  silver  should 
be  carefu  ly  dropped  into  the  eye  with  a  camel's 
hair  brush  or  a  quill,  and  may  be  repeated  every 
three  or  four  hours,  in  severe  cases.    It  causes 
slight  smarting  at  first,  which  rapidly  subsides, 
and  then  the  patient  feels  great  relief. 

Mr.  Dixon  remarks,  on  tlie  treatment  of  this 
disease  :-«  It  is  in  this  purely  conjunctival  form 
of  catarrhal  ophthalmia  that  the  application  of 
nitrate  of  silver  is  of  such  remarkable  utilitv 
When  the  sclerotica  is  much  injected,  or  there  "is 
any  rheumatism  present,  as  evinced  bv  the  pink 
zone  around  the  cornea,  tenderness  of  the  globe 
pain  about  the  orbit,  and  neuralgia  throughout 
the  branches  of  the  fifth  nerve,  the  nitr.-Tte  of 
silver  is  contra-indicated,  at  least  until  the  affec- 
tion of  the  fibrous  tissues  has  been  subdued  by 
appropriate  treatment.    It  is  from  a  want  of  duly 
discriminating  between   the  purely  conjunctival 
form  of  catarrhal  ophthalmia,  and  that  i'n  which 
the  sclerotic  and  cornea  are  also  affected,  that  manv 
surgeons  have  been  disappointed  at  the  effect  of 
the  treatment  by  nitrate  of  silver.    As  for  consti- 
tutional treatment,  the  common  sense  of  the  sur- 
geon must  teach  him  to  keep  his  patients  on  the 
proper  level  in  these  matters,  and  not  to  stuff  or 
starve  them  indiscrimiiiatelv,  in  accordance  with 
any  scientific  theory  of  disease."    Consult  also 
lc/2)ea!t,  Manuel  Fnrfiguedes  Mn/adicsdcs  JW 
p.  180.  Paris,  1040  ;  Assulini,  AFanualc  di  Chi'- 
rnryia,  parte  ii.  p.  117.  Milaiui,  1812;  DavcHi;. 
Parisc,  Hi/ffihieOculairr,p.]9.  Pari.t,l823;  Spain 
hjl  Henrii  D.  Imjlis,  vol  ii.  p.  223.  Lomlo,,,  1837  ; 
BiMio/Iicque  Ophlhulmologiqiic,  t.  i.  p.  81.  Paris, 
1 820  ;  IMinhurgh  Medical  and  Snrqical  Journal] 
vol.  ii.  p.  411,  1816  ;  also  Medical' and  P/n/sical 
Journal,  vol.  iv.  p.  327.  London,  1826. 

Purulent  Ophthalmia. — Purulent  and  gonorrheal 
ophthalmia  are  grouped  together,  because  there  is 
no  important  practical  distinction  between  the  two, 
either  as  regards  the  symptoms  or  tlie  treatment. 
The  disease  will  be  considered,  in  the  first  jilace,  as 
it  is  found  in  adults,  and,  secondly,  as  it  occurs  in 
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infants.  The  early  symptoms  very  closely  re- 
semble catarrhal  ophthalmia  ;  one  eye  is  primarily 
atfectcd,  and,  if  the  disease  is  the  result  of  go- 
norrhoea, it  is  often  limited  to  the  eye  first  attacked. 
It  commences  in  the  conjunctiva  lining  the  pal- 
pebrae,  and  rapidly  spreads  to  the  ocular  conjunc- 
tiva; the  eyelids  become  of  a  bright  red  colour, 
much  swollen  and  closed  ;  escaping  from  between 
the  lids  is  some  thick  yellow  pus,  which  flows  out 
readily  and  abundantly  when  the  lids  are  separated. 
The  ocular  conjunctiva  is  swollen,  infiltrated  with 
serum,  or,  in  the  more  severe  cases,  with  Ij-mph,  so 
that  the  cornea  seems  buried  and  partly  overlapped 
by  its  elevated  margin,  giving  rise  to  the  sjonptom 
known  as  chemosis.  Blood  as  well  as  serum  is 
extravasated  beneath  the  membrane;  this  symptom 
is  termed  "  ecchymosis."  Tliis  condition  may  be 
developed  in  as  short  a  space  as  twenty-four 
hours,  or  not  till  some  days.  Generally  about  the 
third  day  the  second  eye  becomes  affected,  and 
pursues  the  same  course,  though  usually  in  rather 
a  milder  form.  As  the  disease  progresses,  the 
cornea  becomes  involved ;  its  surface  appears 
hazy,  then  the  layers  are  infiltrated  with  pus, 
become  gradually  disorganised,  and  give  way; 
in  other  cases,  the  cornea  rapidly  ulcerates,  the 
ulcer  usually  commencing  round  the  margin  of  the 
cornea,  and  gradually  penetrating  its  substance. 
The  cornea  then  gives  way,  the  aqueous  humour 
escapes,  the  iris  and  lens  fall  forwards  into  the 
opening,  and  staphyloma  is  the  result ;  the  globe 
becomes  flaccid,  the  swelling  diminishes,  the  red- 
ness becomes  of  a  deeper  colour,  and  the  disease 
rapidly  loses  its  intense  character,  the  integrity 
of  the  organ  having  been  the  price  paid  for  the 
subsidence  of  this  truly  formidable  disease.  Dur- 
ing the  development  and  acme  of  the  purulent 
ophthalmia,  the  pain  is  of  a  very  severe  and  dis- 
tressing character;  there  is  intense  burning  and 
tension  of  the  globe  and  eyelids,  with  constant 
irritation,  as  if  a  foreign  body  were  in  the  eye, 
succeeded  by  deep-seated  throbbing,  as  if  the  eye 
would  burst.  These  symptoms  arc  usually  attended 
with  considerable  constitutional  irritation,  a  foul 
tongue,  loss  of  appetite,  a  dry  skin,  &c.,  and  often 
e.xhibit  themselves  in  their  most  violent  form  in 
persons  whose  powers  liave  been  impaired  by  pre- 
vious illness  or  intemperate  habits.  With  regard 
to  tlie  cause  of  purulent  ophthalmia,  it  is  essen- 
tially a  disease  of  hot  climntes,  where  it  is 
very  common  and  very  destructive  to  sight,  and 
where  it  probably  arises  from  some  atmospheric 
poison  and  spreads  by  contagion.  In  the  year 
1800-1-2,  our  troops  suffered  severely  from  this 
disease  in  Egypt,  from  which  circumstance  it  has 
been  called  by  some  "  the  Egyptian  ophthalmia," 
In  this  country,  the  cause  of  the  severer  forms 
of  the  disease  is  the  contact  of  gonorrhoaal  matter; 
it  may  also  arise  from  the  accidental  intrusion  of 
matter  from  an  abscess  ;  it  may  result  from  atmo- 
spheric influence  in  a  constitution  prone  to  its 
development  ;  also  from  severe  injury  to  the  eye. 
Symptoms  resembling  very  closely  those  I  have 
now  described  occasionally  follow  the  operation  of 
extraction.  It  must  not  be  supposed  that  the 
disease alw.ays  produces  the  extreme  results  I  have 
mentioned.  It  may  be  arrested  at  any  stage,  and 
the  result,  though  usually  more  or  less  damaging 
to  the  eye,  is  regulated  by  the  period  at  which  the 
disease  is  checked.  Thus  it  was  found  that  the 
epidemic,  which  committed  8uch  ravages  in  the 


army  in  Egypt,  did  not  in  the  onset  always  involve 
any  other  structure  but  the  conjunctival  mem- 
brane. The  result  of  this  severe  and  protracted 
form  of  inflammation  was  in  most  cases  found  to 
be  an  alteration  in  the  surface  and  enlargement  of 
the  villi  of  the  conjunctiva,  and  a  condition  to 
which  the  term  "granular  conjunctiva"  is  applied. 
This  becomes  a  serious  and  constant  irritation  to 
the  cornea ;  by  degrees  its  surface  becomes  dull 
and  covered  with  red  vessels,  and  tlius  "  a 
vascular  opacity"  of  the  cornea  results,  seriously 
interfering  with  vision,  and  giving  rise  to  more 
injurious  consequences  than  the  purulent  attack  in 
its  early  and  acute  stage.  It  not  unfrequently 
happens  that  one  eye  is  staphylomatous,  and  the 
other  presents  a  dense  opacity  and  adhesions,  more 
or  less  complete,  of  the  iris  and  comea. 

Treatment : — We  may  consider  the  subject  under 
the  twofold  aspect  of  local  and  constitutional  means. 
As  the  disease  maj'  arise  from  purely  local  causes, 
the  local  treatment  assumes  considerable  value  and 
importance.  The  plan  to  adopt,  when  there  is  ex- 
tensive chemosis  and  swelling  of  the  lids,  and  the 
cornea  is  threatened,  is,  in  the  first  place,  freely 
to  divide  the  membrane  by  the  method  recom- 
mended by  Mr,  Tyrrell,  which  consists  in  a  series 
of  incisions  with  an  ordinary  cataract  knife, 
radiating  from  the  cornea  towards  the  circum- 
ference of  the  globe  in  every  direction,  placing 
the  back  of  the  knife  on  the  surface  so  as  to 
divide  the  conjunctiva  without  injury  to  the  cornea 
or  sclerotica,  and  in  addition  to  this,  to  endeavour 
to  relieve  the  distended  vessels  by  the  application 
of  leeches  to  the  swollen  lids,  A  piece  of  lint, 
dipped  in  cold  water,  is  constantly  to  be  kept  ap- 
plied to  the  surface  of  the  lids,  and  a  strong  solu- 
tioji  of  nitrate  of  silver,  varying  from  five  to  ten 
grains  to  the  ounce,  is  to  be  dropped  between  the 
lids  every  hour  or  every  two  hours,  as  the  patient 
can  bear  it.  It  is  very  important  that  the  dis- 
charge should  be  carefully  removed  previous  to 
the  insertion  of  the  drops,  so  as  to  ensure  their 
getting  iuto  contact  with  the  surface  of  the  mem- 
brane ;  this  can  be  best  accomplished  by  means  of 
a  syringe  and  a  little  luke-warm  water  ;  if  the 
nitrate  of  silver  causes  great  pain,  some  other  as- 
tringent may  be  advantageously  employed  ;  the 
sulphate  of  copper  may  be  brushed  over  the  sur- 
face, or  a  strong  solution  of  alum  may  be  substi- 
tuted. If  there  is  an  ulcer  threatening  to  pene- 
trate, a  finely-pointed  piece  of  the  nitrate  of  silver 
may  be  often  advantageously  applied  to  the  ulcer- 
ating surface.  It  is  advisable  that,  while  the 
vessels  or  the  part  are  relieved  by  local  deple-- 
tion,  the  system  be  sustained  in  every  possible 
way.  Tonics  and  dill'usible  stimuli  must  be  freely 
administered.  Decoction  of  bark  with  carbonate  of 
ammonia,  or  a  combination  of  steel  with  quinine 
in  full  doses  may  be  given,  taking  care,  at  the 
same  time,  that  the  bowels  ho  freely  acted  upon. 

The  diet  should  be  liberal,  and  even  stimulating  

a  full  allowance  of  good  fresh  meat  and,  at  least, 
a  pint  of  porter  daily.  ' 

[The  constitutional  treatment  hero  advised  is 
directly  opposed  to  that  hitherto  reconnncnded  in 
this  Dictionary,  and  may  be  denominated  the 
modern  method.  The  surgeon  will  do  well  to  use 
his  own  judgment  in  each  individual  case,  and 
probably  liis  patient  will  be  more  safely  carried 
through  liis  disease  by  the  avoidance  of  the  ex- 
tremes of  the  old  depleting  and  of  the  modern 
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stimulating  plan.  Under  the  article  Ophthalmia 
the  reader  will  find  the  lowering  constitutionai 
treatment  fully  detailed,  and  also  a  full  descrip- 
tion and  historical  account  of  the  contagious 
nature  of  certain  forms  of  purulent  Ophthalmia  — 
Jld.J 

We  may  now  briefly  consider  this  disease  when 
It  occurs  in  infancy.  The  symptoms  are  very  simi- 
lar to  those  I  have  described  as  occurring  in  adults- 
but  as  It  is  by  no  means  uncommon  in  infancy,  and 
It  neglected  may  be  most  destructive  to  sight  it  is 
of  great  importance  to  recognise  its  leading  symp- 
toms and  understand  the  principle  upon  which  it 
should  he  treated.    This  disease  almost  invariably 
shows  Itself  on  the  third  day  after  birth  ;  both  eyes 
are  usually  affected,  though  one  often  more  severely 
than  the  other.    The  disease  has  been  observed  to 
exist  a  few  hours  after  birth,  and  a  week  or  more 
may  elapse  before  the  disease  comes  on.  There 
are  two  symptoms  that  may  be  selected  as  a  gauge 
ot  the  intensity  of  the  disease  as  it  occurs  in  infants- 
—the  one  is  the  condition  of  the  lids  ;  the  other' 
the  colour  and  consistence  of  the  discharge.  If  the 
lids  are  of  a  bright  red  colour  and  much  swollen 
and  if  the  discharge  is  yellow  and  thick  and  very 
abundant,  it  is  a  severe  case,  but  only  in  the  first 
stage,  and  the  eye  is  as  yet  probably  safe  ;  but  if 
ttie  lids  appear  of  a  bluish-red  colour  and  rather 
Maccid,  the  disease  has  most  probably  seriously 
damaged  the  eye.     There  is  often  considerable 
diiliculty  in  examining  the  condition  of  sight  in 
tliese  little  patients,  on  account  of  the  swellino-  of 
the  lids,  the  smallness  of  the  palpebral  aperture 
and  the  amount  and  thickness  of  the  discharge' 
On  separating  the  lids,  the  space  is  immediately 
hlled  with  discharge  ;  this  must  be  carefully  wiped 
away,  and  the  lids  re-opened.    This  must  be  re- 
peated until  no  more  discharge  escapes,  when  the 
state  of  the  cornea  may  be  ascertained.    The  rapi- 
dity and  destructive  character  of  the  disease  are 
regulated  by  the  nature  of  the  morbid  secretion 
that  has  been  applied  to  the  eyes,  and  also  by  the 
constitutional  powers  of  the  little  sufferer.    If  the 
disease  in  its  severe  forms  be  allowed  to  pursue  its 
course  unchecked,  the  cornea  gives  way  either  by 
sloughing  or  by  ulceration,  but  most  frequently  by 
the  latter,  the  iris  prolapses,  and  the  globe  becomes 
either  atrophied  or  staphylomatous.    In  milder 
cases,  ulcers  form  that  leave  dense  central  opacities 
that  are  often  very  detrimental  to  sight.  A  curious 
result  of  these  cases,  even  where  the  cornea  remains 
hright,  is  a  small  central  white  spot  upon  the  inner 
surface  of  the  aqueous  capsule.    The  treatment  of 
these  cases  is  merely  local  ;  it  is  very  simple,  and 
the  result  highly  satisfactory.  All  that  is  required  is 
the  frequent  application  of  some  mild  astringent 
or  caustic  lotion  to  the  surface  of  the  conjunctiva. 
At  the  Ophthalmic  Hospital  a  solution  of  alum 
IS  used,  from  five  to  ten  grains  to  the  ounce;  but  a 
we-jik  solution  of  nitrate  of  silver  answers  equally 
well.  The  essential  point  is,  that  whatever  is  used 
13  well  applied  to  the  surface  of  the  membrane. 

A  prolonged  existence  of  catarrhal  and  purulent 
ophthalmia  produces  an  alteration  in  the  secreting 
siirtace  of  the  conjunctiva,  and  as  a  consequence  of 
aT  Ti!'''^        '"^  danmge.  to  the  cornea. 

Alter  the  severer  symptoms  of  the  primary  disease 

brM  r^^f  ^"""y^  <=°""'-i  is  still 

ungut  and  clear,  some  sensation  of  grittiness  is 

and^nT'l-''^'  P''"^ti<="'''"-'y  night  approaches; 
and  some  thick  secretion,  though  to  a  much  smaller 


extent  than  before,  of  a  puro-mucous  character  still 
glues  the  lids  together,  collects  at  the  nner  cantlm 
and  sometimes  smears  the  corneal  surface  If  li  s 
ate  IS  allowed  to  continue  unchecked  for  some 
time,  the  conjunctiva,  particularly  of  the  Us 
acquires  a  velvety  and  raised  appl-iranc  The 
V  111  thus  raised  and  enlarged,  may  become  stUl 
further  and  somewhat  irregularly  developed,  so  as 
to  resemble  the  granulations  of  an  ulcer,  in  conse 

''ranH°',",'""\.'''^'=''"'^'''''"  '^^^'^-n  termed 
granular  lids,"  though  it  must  be  borne  in  mind 

that  this  change  occurs  in  the  villi  and  is  entirely 
due  to  the  hypertrophy  of  these  little  bodies.  If 
the  disease  limited  itself  to  this  structure,  it  would 
be  ot  httle  importance,  but  such  is  seldom  the 
case  ;  by  degrees  the  vessels  in  the  ocular  conjunc- 
tiva become  enlarged,  particularly  those  correspond- 
ing  to  the  upper  lid,  and  from  thence  they  creep 
down  over  the  surface  of  the  cornea,  gradually 
covering  its  upper  half,  and  producing  the  appear- 
ance of  a  thin,  delicately-organised  false  membrane 
overlaying  the  transparent  tissue  of  the  cornea' 
This  is  a  slow  but  almost  sure  result  of  granular 
lids  ;  and  whenever  the  one  is  found,  the  other 
may  with  certainty  be  prognosticated.  This  opacity 
may  gradually  increase  both  in  its  superficies  and 
in  its  density  until  two-thirds  of  the  cornea  is 
covered  more  or  less  thickly.    The  vessels  organis- 
ing this  new  product  may  all  be  traced  as  coursing 
down  from  above,  except  in  very  severe  and  pro- 
tracted cases,  when  the  cornea  appears  as  one  uni- 
form mass  of  organised   lymph.     In  all  these 
extreme  cases  we  find  the  original-  disease  has  been 
contracted  in  tropical  climates  ;  it  is  termed  "  vas- 
cular opacity  of  the  cornea."    A  condition  some- 
what resembling  the  above  is  occasionally  found 
without  any  well-marked  granular  condition  of  the 
conjunctival  surface.    It  occurs  about  the  age  of 
puberty,  and  results  from  a  strumous  condition  of 
system.    It  may  be  distinguished  from  the  form 
just  described,  by  the  fact  that  the  vessels  encroach 
upon  the  cornea  from  all  sides,  instead  of  from  above 
only.    They  also  appear  to  involve  more  deeply  the 
corneal  tissue,  and  not  to  be  limited  so  entirely  to 
Its  surface  ;  and  as  a  result  of  this,  the  resistant 
power  of  the  cornea  becomes  diminished,  and  its 
convexity  increased,  and  its  refraction  so  much 
augmented,  as  seriously  to  interfere  with  vision, 
even  after  transparencj'  is  restored.     The  size 
shape,  and  colour  of  the  villi  in  their  enlarged  state 
vary  much,  according  to  the  severity  of  the  primary 
disease,  the  treatment  then  adopted,  and  the  con- 
stitution of  the  patient.  They  are  sometimes  large, 
loose,  flabby,  and  pale  ;  at  others,  they  are  small,' 
round,  red,  and  highly  organised,  aiid  between 
these  two  e.xtremes  there  are  many  shades  of  difTer- 
ence,  depending  upon  the  time  the  disease  may 
have  existed,  the  state  of  the  constitution,  and  the 
previous  treatment.     The  causes  of  this  curious 
change  in  the  mucous  surface  may  be  traced  to 
severity  in  the  original  disease,  to  insufficient  local 
treatment  or  entire  neglect,  or  very  active  consti- 
tutional measures,  and  to  a  diseased  state  of  the 
digestive  organs. 

Some  of  the  most  marked  and  obstinate  forms  of 
vascular  opacity  have  orcurred  in  men  who  havi- 
served  in  the  Indian  army,  where  the  original  disease 
is  probably  due  to  atmospheric  influence,  and 
where  we  find  that  all  diseases  of  mucous  mem- 
branes are  severe,  intractable,  and  prone  to  lapse 
into  this  hypertrophied  state,  and  so  to  continue  for 
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nn  indefinite  period.  This  condition  has  never  been 

B observed  in  infants,  even  after  the  most  severe 
■  purulent  ophthalmia.  As  may  readily  be  imagined, 
the  existence  of  even  a  thin  vascular  layer  over  the 
surface  of  the  cornea  very  seriously  interrupts  vision; 
and  the  worst  cases  only  allow  perception  of  light 
and  a  dim  outline  of  objects  ;  and  it  becomes  an 
anxious  question  to  what  extent  the  brilliancy  of 
the  cornea  can  be  restored  by  suitable  treatment. 
In  forming  a  judgment  upon  this  point,  what  we 
have  especially  to  notice  is  the  direction  of  tlie 
vessels — whether  they  creep  down  from  above  only, 
or  whether  they  encroach  from  all  sides — as  upon 
this  circumstance  depends  the  fact  as  to  whether 
the  vascular  opacity  is  entirely  due  to  the  granular 
condition,  or  to  some  inherent  vice  in  the  conjunc- 
tiva and  cornea,  and  in  the  general  state  of  the 
system.  If  we  can  satisfy  ourselves  that  the 
disease  Is  purely  local,  and  due  to  the  mechanical 
change  of  the  conjunctiva,  we  are  justified  in  giving 
a  favourable  opinion  as  to  the  result.  Our  treat- 
ment must  be  exclusively  directed  to  the  removal  of 
the  granular  condition.  If  we  can  succeed  in  this,  the 
subsequent  vascularity,  which  is  a  consequence  of 
it,  spontaneously  subsides,  and  leaves  a  clear  cornea. 

The  treatment  that  is  most  uniformly  recom- 
mended, is  the  application  of  some  powerful  as- 
tringent or  stimulant  to  the  surface  of  the  enlarged 
villi.  This  should  be  done  by  everting  the  upper 
lid  and  applying  the  remedy  freely  over  the  sur- 
face. The  principal  stimuli  for  this  purpose  are 
the  solid  nitrate  of  silver,  or  a  strong  solution  ;  the 
sulphate  of  copper,  the  acetate  of  lead,  alum,  zinc, 
&c.  &c.  In  the  selection  of  a  stimulus  attention 
must  be  paid  to  the  condition  of  the' granulations, 
their  size,  amount  of  organisation,  nervous  sensi- 
bilit}',  and  the  time  they  have  existed.  In  the 
more  recent  cases,  where  they  are  small,  round, 
vascular,  and  sensitive,  the  stimulus  must  be  mild 
— as,  for  instance,  a  solution  of  the  nitrate  of  silver 
or  sulphate  of  copper,  about  ten  grains  to  the  ounce 
of  distilled  water  ;  in  the  large,  pale,  insensible 
forms,  the  solid  nitrate  of  silver  may  be  freely  and 

I frequently  applied.    The  sulphate  of  copper  is  far 
less  irritating  than  the  nitrate  of  silver  ;  and,  ex- 
I    cept  in  very  indolent  cases,  produces  a  sufficient 
I    effect.  Whatever  caustic  or  astringent  is  selected, 
!    it  is  desirable  to  limit  its  effect  as  much  as  possible 
!    to  the  part  to  which  it  is  applied,  and  to  protect  the 
'    rest  of  the  conjunctival  surface.    This  is  more  par- 
'i    ticularly  necessary  when  the  nitrate  of  silver  is 
I     applied  in  substance.    The  best  mode  of  effecting 
f    this  object,  is  to  put  a  little  glycerine  into  the  eye 
previous  to  applying  the  caustic,  and  also  to  keep 
the  eyelid  everted  for  some  little  time  after  tlio 
application.      Although    caustics   and  powerful 
astringents  are  the  only  reliable  means  in  tlieso 
cases,  it  is  only  when  applied  carefully  to  the  part, 
li    and  at  stated  intervals,  tli;it  they  are  of  service. 
!     In  undertaking  a  case  of  this  kind,  it  is  important 
I    that  the  patient  should  bo  made  aware  that,  under 
the  most  favourable  circumstances,  and  with  the 
most  judicious  management,  the  process  of  treat- 
ment must  be  tedious,  extending  over  many  months, 
and  requiring  great  perseverance  in  the  use  of 
!    remedies.    If  the  disease  be  limited  to  the  upper 
half,  or  even  two  thirds  of  the  cornea,  and  if  the 
vessels  can  be  all  traced  from  above,   a  cure 
may  be  depended  upon,  provided  the  treatment  be 
'  judiciously  carried  out. 

There  is  a  modification  of  this  disease,  in  which 


the  vessels  can  be  seen  encroaching  over  the  sur- 
face of  the  cornea  from  all  sides,  and  converging 
towards  the  centre.  This  condition  would  seem 
to  depend  to  some  extent  upon  the  state  of  the 
constitution,  and  upon  a  diseased  condition  of 
the  cornea  itself,  and  only  to  a  partial  degree  on 
the  mechanical  and  local  cause.  This  morbid 
change  is  exceedingly  intractable,  and  will  re- 
main, after  the  surface  of  the  conjunctiva  is 
restored  to  a  smooth  state.  In  these  cases,  the 
surface  of  the  cornea  is  more  thickly  and  uniformly 
covered  with  a  highly-organised  false  membrane, 
consequently  vision  is  more  extensively  interfered 
with.  Another  more  serious  and  fatal  result  of 
a  continuance  of  this  form  of  disease  is  a  certain 
amount  of  softening  of  the  corneal  tissue,  so  that 
it  no  longer  oifers  the  same  amount  of  resistance, 
but  yields  to  the  pressure  from  within,  so  as  to 
change  its  shape  and  increase  its  convexity — a 
state  of  things  that  seriously  and  permanently 
damages  the  sight,  even  after  the  transparency  of 
the  cornea  shall  have  been  restored.  The  manage- 
ment of  this  modification  of  vascular  cornea  is 
very  difficult,  and  the  result  usually  very  unsatis- 
factory. If  the  villi  are  enlarged,  the  primary 
consideration  is  to  restore  a  smooth  surface  to  the 
palpebral  conjunctiva  ;  if  the  cornea  does  not  im- 
prove after  this  is  accomplished,  the  cause  will  be 
found  chiefly  in  the  state  of  the  constitution,  and 
in  some  unfavourable  sanitary  conditions,  as  close, 
ill-drained  and  ill-ventilated  dwellings,  improper 
and  insufficient  food,  &c.  Tonics  are  useful,  and 
sometimes  a  very  mild  but  protracted  mercurial 
course  seems  to  be  of  advantage.  This  disease 
frequently  occurs  in  females  about  the  period  of 
puberty,  therefore  attention  must  be  especially 
directed  to  the  due  performance  of  menstruation. 
The  thorough  establishment  of  this  function  is 
often  attended  with  a  very  marked  amelioration  of 
the  symptoms.  As  regards  local  means,  so  .soon 
as  the  conjunctiva  is  smoothed  down,  no  good 
results  from  the  continuance  of  stimuli.  When 
the  surface  of  the  conjunctiva  is  brought  into  a 
smooth  condition,  one  ought  to  abstain  from  all 
further  local  stimuli,  and  trust  chiefly  to  consti- 
tutional treatment.  The  only  local  treatment 
which  is  found  advantageous  in  this  stage  is  the 
formation  of  an  issue  in  the  temple,  which  should 
be  kept  up  for  some  months.  It  appears  to  be 
peculiarly  applicable  to  those  affections  of  the  con- 
junctiva and  cornea,  in  which  there  is  organised 
morbid  deposit  superadded  to  the  original  healthy 
tissue.  Some  few  cases  resist  all  means  of  relief. 
A  permanent  change  of  air,  particularly  to  the 
sea-side,  offers  the  best  chance  of  improvement 
under  this  uuproniising  state  of  things. 

Dr.  Walker   (Ohscrvations  on  Two  Dtstiiict 

Varieties  of  Ophthalmia  2Wvalenf  in  the  Army  

77ie  Edinburgh  Medical  and  Surgical  Journal, 
Ifill,  vol.  vii.  p.  5)  observe."!,  when  treating  of 
pannus  and  granulations  of  the  lids, — "  Disap- 
pointed by  every  method  hitlierto  recommended,  I 
endeavoured  to  m.akc  the  cj-o  affected  with  the 
latter  variety  (a  slow  and  insidious  vascularity  of 
the  cornea)  assume  the  inflammatory  action  of  what 
has  been  called  pm'ulont  ophthalmia,  and  to  this 
I  applied  the  usual  remedy,  venesection.  In 
several  cases  the  practice  has  proved  successful, 
not  a  single  enlarged  vessel  remaining  at  the  end' 
of  a  fortnight.  How  far  it  may  answer  the  pur- 
pose intended  I  have  not  yet  had  sufficient  evi- 
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dence  to  enable  me  to  decide.  Daily  reports  of 
the  practice  and  ,ts  effects  may  enable  nfe  at  a 
'^'^  P"''"'^  t°  it  before  army  surgeons." 
Ur.  VValker  does  not  mention  the  means  he 
employed  to  produce  purulent  ophthalmia,  neither 
does  he  clearly  specify  the  cases.  A  severe  case 
of  pannus,when  inoculated  with  gonorrhceal  matter 
requires  some  two  to  four  months  to  recover  the 
transpai-ency  of  the  cornea. 

Macicenzie  (edit.  4,  1 854)  says  :—«  The  idea 
of  curing  granular  conjunctiva  by  excitino'  in  the 
diseased  membrane  the  inflammatory  action  of  an 
acute  attack  of  purulent  ophthalmia,  to  be  treated 
by  venesection  and  other  remedies,  was  first  smr- 
gested  by  my  friend,  the  late  Dr.  Henry  Walker 
I  he  method  of  e.v-citing  such  an  inflammation^ 
adopted  by  Professor  Jaeger  and  Dr.  Pirino-er  is 
to  inoculate  the  conjunctiva  with  matter  "taken 
trom  the  eye  of  a  child  affected  with  mild  oph- 
thalmia neonatorum.     The  matter  is  applied  to 
the  nis.de  of  the  lids,  with  a  miniature  pencil, 
and  in  a  few  hours  produces  its  effect  ;  the  in- 
flammation thus  excited  is  to  be  treated  like  an 
ordinary  attack  of  purulent  ophthalmia,  and  al- 
though the  practice  does  by  no  means  appear  a 
very  sale  one,  it  is  undeniable  that  cures  have 
m  this  way  been  effected,"  &c.  &c.    For  a  full 
account  of  this  practice,  I  refer  the  reader  to  a 
paper  by  Dr.  Hamilton,  in  the  London  and  Edin- 
1 843  '^^""'''"'^  Journal  of  Medical  Science  for  July, 

Some  fifty  cases  of  pannus  have  thus  been 
treated  by  Jaeger  and  Piringer  ;  others  by 
Desmarres,  Tallot  and  Hairion,  Dudgeon,  &c. 
Those  cases  (some  fourteen)  which  have  been" 
treated  by  inoculation  of  gonorrhoea!  matter,  at 
the  Ophthalmic  Hospital,  are  progressing  very 
favourably;  some  have  already  recovered  a  normal 
transparency  of  the  cornea.  Only  cases  where 
the-  whole  of  the  cornea  is  obscured  by  a  vascular 
network  should  be  inoculated  ;  the  treatment  of 
these  cases  consists  in  feeding  the  patient 
well,  and  letting  the  gonorrhceal  ophthalmia  run  its 
course. 

_   Upon  the  subject  of  purulent  and  of  granular 
inflammation  of  the  conjunctiva  consult  PiV%ej- 
Die  Bknnorrlioe  am  Menschenauge,  Graiz,  184]- 
ZeiUchrift  der  K.  K.  Oesellschaft  der  Aerzte  xi'i 
Wien  ;  Seitz,  Handbicch  der  Gesammien  Augen- 
heilkunde,  Erhwgcn,  1855,  S.  30  und  S.  33- 
Gracfe,  Archiv.  fir  Opldh.  1  Bd.  1  Abtii.  S.  1C8,' 
etc.;  Ann.  d'Octd.,  vol.  xi.  p.  20;  Mildner,  Prager 
Vierkijdhrschrift,  13  Bd.;  Loiscau,  Annul.  d'Ocul. 
vol.  IV.  1840,  p.  41  ;  liosas,  Ilandbtich  der  Theor. 
und  I'ract.  Aw/enheiMe,  2  Bd.  1830,  S.  130- 
Zeitsch-ift  fur  'Ophth.  3  Bd.  S.  235  ;  Grdz,  uber 
die  Sogenannle  Egijptiscltc.  Augenentzundiing,  etc., 
Wien,  1850,  S.  103  ;  Slcllwag  von  Carion,  Zeit- 
schrift  der  K.  K.  GcseUshuft  der  Acrxle  zii  Wien, 
1851,  2  Bd.  S.  .017;  Cuvicr,  Ann.  d'Ocul.  vol.  xx. 
p.  152. 

Strumous  Ophthalmia. — The  distinguishing  pe- 
culiarity of  this  disease  is  intolerance  of  light,  or 
photophobia.  This  symptom  often  exists  in  a 
Slight  degree  in  ordinary  ophthalmia,  and  at  all 
periods  ol  hfe  ;  but  in  strumous  cases  it  becomes 
tlie  distinguishing  feature,  and  is  sometimes  so 
utense  and  distressing  as  to  cause  spasmodic 
tlosure  of  the  eyelids,  shading  of  tiio  eyes,  and 
avoidance  of  light ;  and  even  in  extreme  cases  the 
poor  little  sufferer  seems  to  find  and  to  shrink 
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from  some  faint  remnant  of  lieht   even  wherp  -,11 
IS  apparent  darkness.    Thus  hf  will  forsake  th 
active  habits  natural  to  childhood  and  will  bt  v 

an  n^ss  'an?  i'°r'  "     ^'^'^'"^  to  o' t?r 

aarkness,  and  so  he  will  remain,  with  but  little 
mtermission,  for  weeks  and  even  months  This 
distressing  symptom  is  probably  due  to  a  morbid 
excited  state  of  the  retina,  or  [hat  section  o  the 
fifth  pan-  of  nerves  devoted  to  the  ophthalmic 
apparatus  the  stimulus  to  which,  even  in  its  leT  t 
appreciable  state,  is  light.    It  has  the  powe  of 
^aching  uself  to  any  form  of  ophthalmia,  ho  "Iver 
mild  or  however  severe.    The  circumstances  and 
constitutional  peculiarities  that  give  birth  to  stru- 
mous ophthalmia  are  as  various'as  the  disease  to 
which  ,t  gives  Us  name.    Sometimes  we  find  a 
everish  condition  with  dry  skin,  restlessness,  foul 
tongue,  costiveness  and  loss  of  appetite  ;  or,  again, 
there  may  be  aphtha,  about  the  lips  and  mouth 
head  and  face      P^^-spirations,  eruptions  about  the 

This  group  of  constitutional  symptoms  frequently 
follows  one  or  other  of  the  exanthemata,  in  which 
case  there  will  generally  be  evidence  of  irritation 
ot  all  the  mucous  surfaces,  the  discharge  from  the 
nose  and  eyes  is  profuse  and  acrid,  the  ala  of  the 
nose  red  and  excoriated,  the  eyelids  and  lips 
swollen,  and  the  general  condition  very  distressing 
In  other  cases  the  face  is  pallid,  the  pulse  feeble, 
the  extremities  cold,  and  the  condition  anemic 
and  indicative  of  want  of  power.    On  making  an 
examination  locally,  the  eyelids  are  found  spas- 
modically closed,  so  that  any  inspection  of  the 
condition  of  the  eye  is  extremely  difficult,  and 
sometimes  almost  impossible,  except  under  the 
influence  of  chloroform.    The  state  of  the  lids  is 
often  a  reliable  index  to  that  of  the  eye;  if  thev 
are  swollen  and  red,  we  may  suspect  that  some 
acute  ophthalmia,  and  perhaps  ulceration  of  the 
cornea  exist ;  if,  on  the  other  hand,  they  are 
quite  natural  in  colour  and  size,  we  may  rest 
satisfied  that  very  little  mischief  has  taken  place 
It  IS  always  undesirable  to  make  a  forcible  examina- 
tion of  the  case,  for  if  a  deep  ulcer  exist,  it  may 
cause  serious  mischief;  it  always  increases  the 
irritability  of  the  little  patient,  and  it  generally 
happens  that  after  many  efforts  no  really  satisfac 
tory  view  of  the  eye  is  obtained.    The  objections 
to  a  periodicity  of  the  photophobia  are  that  some 
of  the  most  severe  cases  have  no  period  of  inter- 
mission, and  also  that  the  hour  at  which  the 
photophobia  subsides  so  exactly  corresponds  with 
the  setting  of  the  sun,  that  it  is  diflicult  to  avoid 
regarding  the  two  events  in  the  light  of  cause  and 
effect,  which  does  not  quite  realise  our  previous  no- 
tions of  intermittent  disease.    At  the  same  time 
It  must  be  admitted  that  cases  occasionallv  come 
before  our  notice,  in  which  the  contrast  is  so  very 
remarkable  between  the  intensity  of  the  intolerance 
of  light  during  the  day  and  the  perfect  emanci- 
pation from  every  symptom  of  the  kind,  so  soon  as 
the  shades  of  evening  appear,  that  we  can  scarcelv 
ascribe  the  change  entirely  to  the  diminution  of 
light,  and  it  seems  more  probable  that  it  is  in  some 
measure  due  to  a  feeble  and  excitable  nervous  sj-s- 
teiii,  assuming  its  periods  of  e.xacerbationand  repose. 

Trcalmcni:  Even  with  the  clearest  views,  and 
after  large  experience,  our  treatment  must  often  be 
tentative  and  empiiical.  It  naturally  divides 
itself  into  constitutional  and  local,  which  may  be 
dwelt  upon  separately,  for  the  sake  of  arrangement, 
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though,  at  the  same  time,  it  must  be  home  in  mind 
that  they  bear  an  intimate  relation  to  each  other. 
There  aie  three  principal  digressions  from  the  normal 
standard  that  are  parliculaiiy  favourable  for  the  in- 
cubation of  this  form  of  ophthalmia.  The  lirst  is 
the  "  iuflammatory  type."  It  is  rapidly  developed; 
the  symptoms  are  acute;  there  is  severe  pain  in  the 
eyes,  attended  with  profuse  lachi-ymation  of  a  scald- 
ing character;  red,  swollen  lids  and  spasmodic 
closure.  The  constitutional  symptoms  arc  a  hot 
and  diy  skin,  a  rapid  pulse,  foul  tongue,  loss 
of  appetite,  arrest  of  all  the  natural  secretions,  con- 
stant restlessness.  The  treatment  under  these 
circumstances  consists  chiefly  of  salines,  antimo- 
nials,  mercurial  purgatives,  and  the  use  of  the 
warm  bath ;  this  latter  is  peculiarly  useful  in 
such  cases.  The  diet  must  be  light,  and  not  either 
stimulating  or  too  nutritious.  At  the  same  time, 
care  is  required  not  to  persevere  in  this  plan  too 
long — not  in  fact,  a  day  longer  than  the  state  of 
the  secretions  indicates  its  propriety,  otherwise  a 
feeble  condition  is  induced,  and  the  disease  con- 
tinues in  a  sub-acute  or  chronic  state. 

The  second  class  of  cases  may  be  denominated 
the  "  irritable  type."  In  these  cases  the  mucous 
membranes  are  congested  and  disordered,  and  their 
secretions  increased  in  quantit}'  and  vitiated  in 
quality;  the  tongue  and  lips  are  aphthous  and 
swollen  ;  the  nose  excoriated,  the  skin  inflamed  : 
combined  with  this  there  is  often  a  tendency  to 
prolapse  of  the  rectum  and  chronic  diarrhoea ;  this 
condition  frequently  follows  one  or  other  of  the 
exanthemata  and  may  be  kept  up  by  the  presence 
of  worms.  You  may  readily  recognise  this  form 
of  disease  by  tlie  general  outpouring  from  the 
mucous  outlets.  Unsuitable  food  and  want  of 
cleanliness  are  fertile  sources  of  this  deranged  state 
of  the  mucous  membranes.  In  the  treatment  of 
these  cases  all  causes  of  irritation  must  be  removed; 
if  worms  are  suspected,  one  or  two  drastic  aperients 
are  required.  The  secretions  may  be  improved  by 
a  mild  mercurial  and  an  alkali.  The  diet  must 
be  carefully  attended  to  ;  many  of  the  symptoms 
result  from  crude,  undigested  food,  improper  in 
quality  or  superabundant  in  quantit}'.  It  often 
happens  that  the  irritation  of  the  mucous  mam- 
hranes  remains,  which  purgatives  only  seem  to 
increase ;  under  these  circumstances,  the  greatest 
possible  benefit  is  found  from  Battley's  solution, 
regulating  the  dose  by  the  age  of  the  patient, 
allowing  a  minim  for  each  year,  and  giving  it  once 
or  twice  in  the  twenty-four  hours.  Tonics  of  any 
kind  are  not  well  borne,  and  seem  to  aggravate 
all  the  symptoms. 

The  third  division  of  these  cases  may  bo  termed 
"  the  asthenic  type."  It  is  found  most  commonly 
amongst  the  children  of  our  poor  population.  The 
chief  symptoms  are  emaciation  and  pallor,  with  a 
rapid  and  weak  pulse,  cold  extremities, moisttongue, 
frequent  perspirations,  co-existing  with  a  consider- 
able amount  of  ophthalmia  and  extreme  photopho- 
bia. It  is  in  this  group  of  cases  that  we  commonly 
find  the  intermittent  form  of  the  disease.  A  tonic 
treatment  is  most  valuable  in  these  cases.  Where 
intermittence  of  symptoms  and  periodicity  can  be 
traced,  quinine  seems  to  act  like  a  specific.  The 
dose  must  be,  of  course,  regulated  Ijy  the  ago  of 
the  patient,  bnt  rather  a  large  dose  can  bo  borne, 
and  seems  to  be  required.  Where  the  fibre  is 
very  lax,  and  the  limbs  feel  flabby,  steel  is  useful, 
and  seems  to  be  indicated.    At  the  same  time  a 


liberal  diet,  with  a  moderate  amount  of  stimulus, 
may  be  given.  When  the  strumous  diathesis  is 
very  marked,  the  glands  enlarged,  the  upper  lip 
thickened,  cod-liver  oil  may  be  given  with  advan- 
tage, either  alone,  or  combined  with  steel.  If  the 
tongue  is  foul  and  the  secretions  disordered,  it  is  a 
good  plan  to  commence  the  treatment  with  an 
emetic,  and  then  to  exhibit  tonics.  If  there  is 
much  mucous  and  cutaneous  irritation,  arsenic  may 
be  given — about  two  minims  of  the  liquor  arseni- 
calis  three  times  a  day  immediately  after  meals. 
The  effect  must  be  carefully  watched,  and  the 
medicine  must  not  be  given  at  any  one  time  for  a 
longer  period  than  a, fortnight  or  three  weeks. 
Change  of  air,  particularly  to  the  sea,  will  some- 
times effect  a  cure  when  all  else  has  failed. 

Local  Treatment. — In  the  earlier  stages  of  the 
attack,  where  the  symptoms  are  acute,  the  vessels 
full  and  numerous,  and  of  a  bright  red  colour,  or  in 
a  sudden  relapse  of  an  old-standing  case,  in  ■which 
you  can  trace  fresh  organised  deposit  or  a  false 
membrane  on  the  cornea,  the  abstraction  of  blood 
by  means  of  leeches  is  often  usefuL  In  less  acute 
cases,  where  the  vascularity  is  not  so  prominent  a 
symptom,  or  where  it  has  been  diminished  by  local 
depletion,  blisters  are  very  useful.  Thej'  must  be 
frequently  repeated,  and,  in  mild  cases,  will  effect 
complete  relief  of  the  more  prominent  symptoms. 
In  cases  in  which  vascularity  and  other  evidence 
of  diseased  action  are  slight,  and  piiotophobia  exists 
as  the  prominent  and  principal  symptom,  the  tinc- 
ture of  iodine  may  be  painted  on  the  skin  covering 
the  eyelids. 

Cases  occasionally  occur  in  which  the  symptoms 
are  severe  and  protracted,  and  in  which  great  bene- 
fit has  been  observed  from  the  use  of  the  nitrate  of 
silver.  The  motive  of  its  employment  has  been 
the  exhaustion  of  all  other  available  means.  In 
those  forms  of  strumous  ophthalmia  in  which  irrita- 
bility is  a  prominent  symptom,  in  which  the  disease 
is  limited  to  the  conjunctiva,  forming  aphthfe  and 
phlj'ctffiuula;,  attended  with  aqueous  secretion  of 
a  frothy  character,  local  sedatives  are  very  useful. 
Of  these,  perhaps,  the  best  is  the  opium  wine  of 
the  Phaimacopteia,  dropped  into  "the  eye  two  or 
three  times  a  day.  Tt  generally  causes  rather 
severe  pain,  that  lasts  several  minutes,  but  is  fol- 
lowed by  a  marked  improvement  in  the  symptoms. 

St/philitic  affections  of  the  conjunctiva. — Cases  of 
syphilitic  ulceration  have  been  observed  by  Des- 
marres  and  others  ;  a  case  of  syphilitic  discolora- 
tion of  the  conjunctiva  is  reported  by  A.  Snic^e 
I^Annal.  cVOcuL,  t.  xiv.  p.  31)  ;  several  cases  of 
tubercular  sypliilides  are  mentioned  by  Desmarres. 
For  Cancerous  Orowths,  see  Evut-ids  (Cancer  of 
the). 

'I  ho  above  remarks  on  inflammation  of  the  con- 
junctiva and  on  strumous  ophthalmia  have  been 
taken  from  the  practical  lectures  on  diseases  of  the 

eye,  by  Mr.  Critchett  {Lancet,  18.54  and  1855  

A  Course  of  Leclitres  on  Diseases  of  the  Eye).  Of 
other  works,  consult  Professor  Carl  Stelhvaq 
V071  Carion,  Die  Opiithalmologie,  &c.,  vol.  ii.  3rd 
ed.  1857  ;  Desmarres,  Traiti  T/ieorii/uc  et 
I'raliquc  ties  Maladies  dcs  Vcu.r,  vol.  ii.  1855  • 
Mackenzie,  Cn  the  Diseases  of  the  Eije,  4  th  edition, 
1854  ;  Diion,  A  Guide  io  the  Practical  Studi/  of 
Diseases  of  the  Eijc,  he.  1855.]  C.  Dadcr, 

Consult  Aviccnna,  Canon.  I.  iii.  feu.  3.  tract,  i. 
cap.  C.  Maitre-Jan,  Traitd  dcs  Maladies  de  I'CEil, 
l2mo.  Paris,  1722.   fit.  I'vcs,  Traitd  des  Mnl.  des 
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Pads'  "iVra^'  M^ra.  sur  I'GEil,  &c.  8vo. 

^ai  IS,  1772.  L.  F.  Gendron,  Traitd  des  Mai  des 
Yeux,  torn.  li.  i2mo.  Paris,  1770.  C.  F  Rims  oki^y 

i^v^f;  o  ">e^co-cliirurKice  consideratas  sisteutes, 
OnhlLf™-  <^<'  Krzowitz,  liist. 

uptithnlmiosomnisasvi  observata  medica  continens 
8vo.  Vmdob.  1783  G.  Pozver,  Attempt  to  investi- 
gate  the  Causes  of  the  Egyptian  Onhthahiiv,  &c  8vo 
^80^7  'T-R^-  0«pphtha?mia,  Z'.  Poklla, 

1806-7.   J.  B.  Serne;/,  On  Local  Inflammation,  more 
particularly  applied  to  Diseases  of  tlie  Eye,  &c.  8vo 
Lond    809..  J.P.Marat,  An  Inquiry  into  the  Na-' 
ture  of  a  singular  Disease  of  the  Eyes,  hitherto  un- 
Known,  and  yet  common,  produced  by  the  Use  of 
certain  mercurial  Preparations,  4to.    Lond.  1770 
James  Ware.  Chir.  Obs.  relative  to  the  Eye,  2  vols 
8vo.  Lond.  1805.   Richter.'Anfangssr.  der  Wund 
ai-zn.  b.  111.    G.  Peach  nndj.  Wardrop.Z  Edinb 
Med.  Surg  Journal  for  January,  1807.  Also  X  l^arrfl 
on^'thP  M^n'^-V  ;  and  Essays 

?808   Ifi^R      ^^^/'^"tf',^^""^*"'^  J^y"'  2  vols.  8V0. 
1808-1818.   John  T'e/c/i,  An  Account  of  the  Ophthal- 
thi  n^•J•^*  appeared  in  England  since  the  return 
Alsn  ni?/'"'  \^™7  '^rom  Egypt,  8V0.  Lond.  1807. 
Also  Obs.  relative  to  the  Treatment  by  Sir  Wm 
of  the  Ophthalmic  Cases  of  the  Army,  svo 
fn^fh;  r °"       Ophthalmic  InstiK 
for  the  Cure  of  Chelsea  Pensioners,  4to.  Lond.  1819 
And  a  Practical  Treatise  on  Dis.  of  the  Eve  8vo 

,  '^l""'"''  On  Egyptian  Ophthalmia; 
and  Ophthalmia  Puiulenta,  8vo.  Lond  1805  P 
l^ysentery,  and  Ophthalmy 
of  Egypt,  &c  Transl.  by  ^.  Neale,  Lond.  1804.  Also 
Manuale  di  Chirurgia,  8vo.  Milano,  1812.  F.  Vasani, 
fi"'''?,^'''''  O"a'"i'\contagiosa  dello  Spedale  MiU- 
1  rfn  Ihi' i°""-         ^"  ^'=X°"''>  '816.   Also  Risposta 

\^  """'^       rropagazione  in  Italia, 

12mo.  In  Verona,  1818.    T.  F.  Baits,  De  Onhthalmin 
Catarrhali  Bellica,  4to.  Heidelb.  if  16    X",  ? 
nnrn^'r'-  '^"•.l'"'  Jarieties  and  Consequences  of 
Ophthalmia,  with  a  Preliminary  Inquiry  into  its  con- 
tagious Nature,  8vo.  Edinb.  1806.   De  Wenzel,  Ma- 

nl  n  iiy^"^-^^^'  ^''"«>  1«08.    C.  Farrell, 

On  Ophthalmia,  and  its  Consequences,  8vo  Lond 
ifV-   O,"  the  Utility  of  Blisters  in  the  Ophthalmia 
of  Infants,  in  Ed.  Med.  Surg.  Journ.  No.  58.  p.  156. 
H.  L.  Grae/e,  Journ.de  Chir.  b.  i.  Also  Repertorium 
angenarzlicher  Heilformeln,  8vo.  Berlin  1817  G 
Benedict,  De  Morbis  Oculi  Humani  Inflammatoriis' 
4to.  Lips.  181 1.    J.  C.  Saunders,  On  Dis.  of  the  Eve 
°y.^>;-  .^n-e.  Lond.  1811,  or  the  later  editions! 
Jt.  Himly,  Ophthalmologische  Beobachtuiigen,  &c 
12mo.  Bremen,  1801.   Also  Einleitung  in  die  Au°-enl 
beilkunde,  12mo.  Jena,  1806,  and  his  Bibliothek  fiir 
Ophthalraologie,  &c.  12mo.  Hannov.  1816.    F.  J. 
Wallroth,  Syntagma  de  Ophthalmologia  Veteriim 
8vo.  Halae,  1818.    C.  J.  M.  Langenbeck,  in  Bibl.  and 
Weue  Bibl.  fur  die  Chirurgie,  in  various  places.  Ant 
licarpa,  sulle  Principal!  Malattie  degli  Occhi,  Venez 
Miz.  5ta  ;  or  the  Transl.  by  Mr.  Brigqs,  2nd  ed" 
Roux,  Voyage  fait  en  Angleterre  en  1814,  bu  Parallele 
de  la  Chirurgie  Augloise  avec  la  Chirurgie  Francoise, 
p.  37,  &c.   P.  M-Gregor,  in  Trans,  for  the  Improve- 
ment of  Med.  and  Chir.  Knowledge,  vol.  iii.  p.  30 
&c.   Larrey,  Mim.  de  Chir.  Militaire,  t.  i.  p.  202, 
&c.   J.  A.  Schmidt,  Ueber  Nachstaar  und  Iritis,  4to. 
Wien,  1801.  J.  G.  Beer,  Lehre  von  den  Augenkrank- 
lieiten,  b.  ii.  8vo.  VVein,  181.3— 1817.    C.  H.  Welter, 
A  Manual  of  the  Diseases  of  the  Human  Eye.  Transl. 
with  notes,  by  G.  C.  Montcath,  2  vols  8vo.  Glasgow, 
1821.    B.  Travers,  On  Iritis,  in  Surgical  Essays, 
part  1.  Also,  A  Synopsis  of  the  Diseases  ot  the  Human 
f-ye,  8vo.  Lond.  1820.  E.  A.  Lloyd,  On  Scrofula,  8vo. 
Lond.  1821.    W.  Lawrence,  On  Uis.  of  the  Eye,  8vo. 
I^nd.  1833.    G.  Frick,  On  Dis.  of  the  Eye,  ed.  2.  by 
Welbaiik,  8vo.  Lond.  182G.   R.  Middlemore,  On  Dis. 

On  ni?y  f' J°'-r?-  '^'»-  Mackenzie, 

un  Uis.  of  the  Eye,  ed.  2,  1835. 

CORNEA,  (from  cormi,  a  horn.)  [Tlie  anterior, 
transparent  convex  part  of  the  eye,  wliich  in  tex- 
ture IS  tough  like  horn.  "The  two  surfaces  of  the 
cornea  are  parallel  to  one  another,  the  greater 
portion  of  tlie  thickness  of  the  cornea  is  formed  by 
the  cornea  proper,  or  the  lamellated  tissue;  this 
gives  u  Btrengtb  and  toughness.  It  is  bounded 
anteriorly  by   a  peculiar  lamina,  the  anterior 
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f^^  'Jl  V  '■f''.*'^^  ^"'^""^  conjunc- 
tival epithelium.  It  ig  bounded  behind  by 
another  peculiar  lamina,  the  posterior  elastic 
(the  membrane  of  D^mours  or  of  Des  emet  be- 

humor"  It  is" th'^  ^P'"^^""™  °^ 
humor.    It  is  the  cornea  proper  alone  which  is 

strictly  continuous  with  the  sclerotica."]  {Bowman's 
Lectures  on  the  Farts  concerned  in  the  OperaZ, 
on  the  Eye,  j-c.  1849.  See  also  Dr.  A.  KoUikerU 
Microscopisclus  Anatomie.  1850.) 

{a)  Abnormal  States  of  the  Cornea.  An 
absence  of  one  or  both  corneal  has  been  ob- 
served, With  arrest  of  development  of  one  or 
both  eyes,  anophthalmus  and  monophthalmus,  and 
union  ot  both  corneie  into  one  in  the  so-called 
Cyclops  eye.  A  congenital  increase  or  decrease  of 
the  size  of  the  cornea  has  been  observed  (See 
Turnari,  Annul.  d'Ocul.  vol.  x  p.  145.)  For  cases 
of  congeiiital  or  partial  opacity  of  the  cornea,  see 
Himley,Ophthalm.  Biblioth.im,  S.  113  ;  Kieser, 

o  nA  i  o^^^-li'  ^"""0"'  Zeiischrift  fur  Ophih. 
jaa.  b.  Z57  ;  Maclagan,  London  Med.  Gaz  1 847  • 
Tavignat,  Annal.  d'Ocul.  vol.  xviii.  p.  21  •  Travers 
Minerva  Med.  1849,  p.  ISO;  Schon,  Handi 
der  Path.  Anal.  S.  67  ;  Arlt,  Lehrb.  der  Rikhten 
des  MenscU.  Auges,  1  Bd.  S.  253,  &c. 

General  atrophy  of  the  cornea  has  always  been 
observed  with  atrophy  of  the  other  portions  of  the 
eyeball.  The  arcus  senilis  is  a  partial  atrophy  of 
the  cornea  (See  Ammon,  ZeUschriftfur  Ophihalm. 
,  1.  }'  '  ^^"'<=^o'"^  Virchov's  und  Reinhard's 
Archw.fur  Path.  Anat.  S(c.  4  Bd.  S.  88  ;  Beer 
Lehre  von  den  Aiigmhranklieiten.,  2  Bd.  S.  79  • 
Amnion,  Gfdfe  und  Walther's  Journal,  Sec.  13  Bd.' 
S.  114). 

An  increase  of  the  curvature  of  the  cornea  is 
not  the  sole  cause  of  myopia,  neither  a  decrease 
that  of  presbyopia.  A  loss  of  elasticity,  a  flaccid 
corrugated  state  of  the  cornea,  is  called  atonia 
corneje  ;  it  has  been  noticed  with  a  fistulous  open- 
ing m  the  cornea,  with  deep-sv'ated  inflammation 
ot  the  globe,  after  acute  purulent  ophthalmia,  &c. 
{^ee  Desmarres,  Traite  des  Mai.  des  Yertic,  1847, 
p.  322;  Raleigh,  in  Boirisson's  Essay,  Annal. 
d  Ocicl.  vol.  xvii.  cap.  1.) 

An  abnormal  colour  of  the  cornea  may  be 
caused  by  bile,  haematin,  &c.  (See  Ammon, 
Heeler's  Annalen,  13  Bd.  S.  87  ;  Hoffmann 
Schon's  Handb.  der  Path.  Anat.  des  Auges 
S.  182  ;  Hecker's  Afinal.  1  Bd.  S.  129;  und  Zeit- 
scliriftfiir  Ophthalm.  2  Bd.  S.  446.) 

A  rare  disease  of  the  cornea  is  its  malace, 
i.e.  a.  disintegration  and  softening  of  its  elements^ 
which,  leaving  a  transparent  loss  of  substance' 
spreads  generally  at  the  margin  of  the  cornea ;  it 
proceeds  sometimes  with,  and  sometimes  without, 
inflammatory  symptoms.  For  cases  see  Dr.  Carl 
Stelhvag  von  Carton  OphlJialmolome,  Bd.  1,  S.314. 
No.  48;  S.  318,  No.  62. 

Sloughing  (gangrene)  of  the  cornea  occurs  con- 
comitant with  otiier  inflammations  of  the  globe,  or 
idiopathic  in  young  or  old  weakly  people,  or  after 
operations,  &c.  (See  Desmarres,  Traitc  des  MalaJ. 
des  Yeux,  p.  326;  Sanson,  Diclionnaire  en  15  Vol 
t.  X.  p.  610;  Beclard,  mbr(and  prin.de  la  Socieii 
de  Med.  de  Paris,  p.  47  ;  and  Schindlcr,  in 
Amnion's  MonatschJ},  1  Bd.  S.  284.) 

Middlemore  gives  several  cases  ;  also  Bidlos 
{Excrc.  Anat.  Chir.  1.  ii.  8.)  It  consists  in  a 
discoloration,  softening  and  decomposition  of  the 
corneal  elements^  with  the  development  of  offensive 
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gas,  &c.,  and  is  in  its  course  and  process  of  repair 
similar  to  that  of  other  tissues.  Cleanliness, 
pressure  on  the  globe,  and  general  tonic  treatment 
will  be  required. 

The  above  remarks  have  chiefly  been  taken  from 
the  Ophthalmology  of  Dr.  Carl  Slellwag  von  Carion, 
vol.  i.  1853. 

(fi.)  Injuries  of  the  cornea.  Abrasion  of  epi- 
thelium. "  A  sliglit  scratch  on  the  surface  of  the 
cornea  will  sometimes  scrape  off  a  portion  of  its 
epithelial  covering,  and  give  rise  to  acute  suffering. 
A  minute  flap  of  epithelium  may  be  found  doubled 
down,  or  the  surface  of  the  cornea  at  one  small 
spot  appears  roughened.  The  motion  of  the 
lids  causes  a  sudden  dart  of  pain,  and  there  is 
sometimes  a  considerable  amount  of  zonular  redness 
in  the  sclerotic.  Instantaneous  relief  is  caused  by 
a  drop  of  perfectly  fresh  castor  oil  being  dropped 
upon  the  surface  of  the  cornea.  The  eye  should 
then  be  closed  with  a  suitable  bandage,  whicb 
should  only  be  removed  after  a  lapse  of  several 
hours,  for  a  re-application  of  the  oil.  In  cases  of 
extreme  irritability,  it  is  well  to  bandage  both  eyes 
for  twenty-four  hours,  to  ensure  perfect  repose  of 
the  injured  one.  As  soon  as  a  fresh  layer  of  epi- 
thelium has  been  formed,  all  pain  ceases,  and 
the  sclerotic  redness  soon  subsides."  (See  James 
Dixon''s  Guide  to  the  Practical  Study  of  Diseases 
of  the  Eye,  1855.) 

Foreign  bodies  in  the  cornea. — Mr.  Bowman,  in 
his  Lectures  on  the  parts  concerned  in  the  opera- 
tions on  the  eye,  says: — "  The  existence  of  the 
anterior  elastic  lamina  will  help  to  explain  the 
tenacity  with  which  small  particles  of  steel  or  other 
sharp  angular  fragments  stick  in  the  front  of  the 
cornea,  only  just  within  the  surface.  These  will 
remain  for  many  days,  or  even  weeks,  and  prove 
the  cause  of  much  inflammation,  and  yet  still  be 
found  difficult  of  extraction,  which  could  hardly 
be  the  case  if  the  larnellated  tissue  and  the  con- 
junctival epithelium  were  the  only  textures  in 
which  such  particles  could  be  imbedded.''  Mr. 
Dixon  remarks  : — "  If  any  foreign  body  is  seen 
or  suspected  to  be  fixed  on  or  in  the  cornea,  a 
careful  examination  of  the  corneal  surface  should 
be  made,  whatever  may  be  the  amount  of  irrita- 
tion of  the  eye.  The  surgeon  commands  the 
movements  of  the  patient's  eye  by  placing  the 
point  of  one  finger  on  the  sclerotic,  just  above  the 
cornea,  and  the  other  against  the  inner  side  of  the 
globe;  he  then  tilts  out  the  foreign  body,  by  insert- 
ing beneath  it  the  thinned  rounded  extremity  of  a 
spatula.  Bathing  with  warm  water  and  resting 
the  eye  for  a  day  or  so  are  usually  all  that  is 
required  by  way  of  after-treatment.  If  a  sharp 
little  fragment  of  metal  be  driven  straight  into  the 
cornea,  so  that  one  end  projects  above  the  surface, 
it  may  be  drawn  out  with  a  forceps.  If  the  frag- 
ment strikes  the  eye  in  a  slanting  direction,  and 
buries  itself  completely  among  the  fibres  of  the 
cornea,  a  little  cut  must  be  very  carefully  made 
with  a  cataract-knife,  through  the  superficial  fibres 
of  the  cornea,  to  the  extent  of  the  whole  length 
of  the  fragment,  which  may  then  be  tilted  out 
with  the  spatula. 

"  If  one  end  of  the  fragment  extends  backwards 
into  the  aqueous  chamber,  the  other  being  at  the 
same  time  too  deeply  buried  in  the  cornea  to  allow 
of  its  seizure  with  the  forceps,  a  broad  cutting- 
needle  is  first  thrust  through  the  margin  of  the 
cornea,  and  then  carried  onwards  until  its  anterior 


flat  surface  is  brought  into  contact  with  and 
pressed  against  the  point  of  the  foreign  body, 
which  is  now  to  be  tilted  out  with  the  spatula, 
held  in  the  other  hand. 

"  Bodies  which  are  laying  loose  in  the  aqueous 
chambers  may  sometimes  be  got  rid  of  by  simply 
making  an  incision  through  the  cornea  sufficiently 
large  to  allow  of  their  escaping  with  the  aqueous 
humor;  others  may  require,  in  addition,  the  aid 
of  some  forceps." 

Penetrating  ivounds  of  the  cornea. — "  Within  a 
few  hours,  the  edges  of  a  clean  cut  of  the  cornea 
become  hazy,  and  the  wound  is  at  once  traceable 
as  a  whitish  line;  but  if  the  wound  is  seen  while- 
its  edges  are  still  transparent,  it  may  require  the 
closest  scrutiny  to  detect  it.  If  the  aqueous 
humor  has  drained  away,  the  obliteration  of  the 
anterior  chamber,  caused  by  the  falling  forwards  of 
the  iris  against  the  cornea,  will  aid  the  detection 
of  the  wound.  We  often  find  wounds  of  the 
cornea  from  blows  with  a  stick  or  whip,  quite 
indistinguishable  from  those  done  with  the 
sharpest  instruments.  Wounds  from  blows  are 
attended  with  a  considerable  shock  to  the  whole 
eyeball,  and  we  must  be  extremely  guarded  in  our 
prognosis. 

"  Treatment :  Foreign  bodies  must  be  removed, 
and  anything  that  can  hinder  the  perfect  adaptation 
of  the  cut  surfaces  ;  and  then  absolute  rest  and 
a  due  performance  of  the  nutritive  functions  are 
the  main  requisites.  When  the  foreign  body  has 
gone  into  the  eye  and  it  can  be  seen,  an  attempt 
should  be  made  to  extract  it  ;  if  the  iris  protrudes 
it  should  be  replaced  with  the  spatula. 

"  When  a  fragment  of  stone  or  metal  strikes 
the  cornea  and  bruises  without  rupturing  it,  very 
serious  consequences  often  ensue,  especially  in  old 
or  enfeebled  persons.  Suppuration  within  the 
substance  of  the  cornea  quickly  sets  in  ;  the 
softening  and  breaking  down  of  the  corneal  tissue 
rapidly  extends,  until  the  whole  is  reduced,  except 
perhaps  the  extreme  margin,  to  a  greyish  or  buff- 
coloured  mass.  As  soon  as  the  aqueous  humor 
escapes,  the  pain,  which  had  previously  been 
severe,  subsides,  and  the  case  terminates  in  sta- 
phyloma. By  supporting  the  patient's  feeble 
powers  with  ammonia  and  bark,  good  diet,  and 
suitable  stimulants,  and,  if  necessary,  soothing 
pain  by  the  use  of  narcotics,  some  check  may 
occasionally  be  put  to  the  destructive  process. 

Whenever  the  cornea  has  been  perforated,  there 
is  a  likelihood  of  the  lens  having  been  injured,  and 
the  pupil  should  therefore  be  carefully  explored. 
Sometimes  the  lens  does  not  show  any  opacity 
until  several  hours  after  it  has  been  wounded. 
The  foreign  body  should  carefully  be  looked  for 
and  extracted."  (See  James  Dixo7i's  Guide  to 
the  Practical  Study  of  Diseases  of  the  Eye,  1855.) 

Boiling  water,  when  touching  the  'cornea 
coagulates  its  tissue  ;  burning  charcoal,  hot  metal' 
&c.,  produce  an  eschar.  Much  depends  upon  the 
duration  of  the  contact  of  such  substances  ;  the 
contact  of  the  flame  of  a  fire  with  the  cornea  is 
singularly  dangerous  to  the  existence  of  the  eye  ; 
an  apparently  superficial  eschar  of  cornea  and  con- 
junctiva may  be  followed  by  suppuration  of  the 
globe.  The  contact  of  many  clieniical  substances 
render  the  cornea  opaque  ;  it  becomes  white  when 
alcohol,  vinegar,  quicklime,  &c.,  yellow  when 
nitric  acid,  and  brownish-black  when  nitrate  of 
silver  act  upon  it,    A  long-continued  contact  or 


CORNEA 

!i  concentrated  state  of  such  chemicals  transform 
(he  corneal  tissue  into  a  soft  pulpy  mass,  or  into 
a  dry  eschar  of  different  colours. 

Tumors  and  excrescences  of  ike  cornea.  —  (For 
the  latter  see  also  article  Conjii.nctiva.) 

Of  the  different  forms  of  cancer  the  following 
have  been  observed  on  the  cornea— the  gelatinous 
epithelial,  and  medullary  cancer,  including  what 
IS  called  fungous  hasmatodes  and  melanosis  A 
case  of  gelatinous  cancer  involving  also  other  parts 
of  the  orbit  has  been  reported  by  Stellwaa  von 
Canon,  OplUhalmologie,  Bd.  1,  S.  341,  No.  176— 
179.    Also  Wardroj},  Obscrvat  on  fungous  hcema- 
lodes  Edmb.  1809.    It  consisted  of  a  yellowish 
tough,  transparent  mass,  which,  microscopically 
showed  a  faint  arrangement  in  fibres  interspersed 
with  darkish  nuclei. 

Epithelial  cancer  has  not  yet  been  obseryed  as  a 
primary  disease;  its  secondary  appearance  is  also 
rare;  it  has  in  some  cases  involved  the  remainder  of 
the  globe;  it  is  preceded  by  hard  nodules  on  the 
outer  surface  of  the  lids.    When  on  the  cornea  it 
appears  under  the  form  of  small,  millet-seed  sized 
white,  hard  nodules,  with  a  hazy  slightly  vascular 
Jwlo  round  their  base.  These  nodules  ulcerate  and 
perforate  the  cornea;   microscopical  examination 
sJiows  the  elements  which  are  generallv  peculiar 
to  the  epithelial  cancer.    (See  SieUxvag  von  Carion 
Ophthalmologie,  8>'c.  vol.  i.  p.  ]80;  and  Jacob  in 
Dublin  Hospital  Reports,  vo],  iv.  p,  232  ;  and  iV/cd. 
Chir.  Transactions,  vol.  ii.  pp.  216  and  225.)  The 
medullary  cancer  of  the  cornea  is,  like  the  foregoing 
species,  preceded  by  a  simple  infiltration  of  the  cor- 
neal tissue;  this  cancer  also  appears  under  the  form 
of  nodules  of  bluish,  or  white  reddish,  brown,  or 
black  colour,  of  cheesj',  fleshy  or  cartilaginous 
consistence.    It  spreads  more  on  the  surface  than 
m  the  substance  of  the  cornea;  it  appears  primary, 
and  secondary  encroaching  from  the  neighbouring 
parts  upon  the  cornea.    Its  elements  are  microsco- 
pically those  generally  known.    (See  Stellwaa  von 
Carion,  OpMhalmol.  Bd.  1,  S.  344,  No.  183—185.) 
A  case  of  spontaneous  cure  of  this  species  of  can- 
cer IS  mentioned  by  Ritterich  {Schons  Handbucli 
der  Pathol.  Anatomic  des  Avges,  S.  180).  For 
treatment  see  Excision  of  the  Eyeb.\i.i,. 

Lupus  of  the  cornea.    It  resembles  the  epithe- 
lial cancer  of  the  cornea  in  its  manner  of  infiltrating: 
It  is  an  endemic  disease,  of  which  two  chief  forms 
must  be  distinguished;  the  one  is  characterised  by 
an  abundant  and  peculiar  exudation,  the  other  by 
a  paralysis  of  the  sensitive  nerves  with  subsequent 
atrophy  of  the  eye,  &c.   Lupus,  as  far  as  has  been 
hitherto  ascertained,  does  not  appear  primary  on 
the  cornea;  it  is  preceded  by  lupus  nodules  in  the 
subconjunctival  tissue  round  the  cornea;  the  latter 
becomes  hazy  and  inflamed,  and  the  further  pro- 
ducts of  this  inflammation  appear  as  lupus  nodules, 
&c.,  which  gradually  ulcerate,  and  lead  to  perfora- 
tion of  the  cornea,  &c.    (See  Ilimley,  Ophthalm. 
BeobacUungen  und  Unlirsuchungen,  Bremen,  1801, 
p.  118;  Primer,  Die  Krankhcitcn  dcs  Orienls,  Er- 
langen,  1837;  Riegler,  Die  Turlcci  und  dercn  Be- 
i^ohncr,  Wien,  2  ThI.  ;  Daniclsen  mid  W.  Boeck, 
I  raitc  do  la  Spedalskad,  or  Elephantiasis  des  Grees; 
traduil  en  fran<,-ais  par  L.  A.  Casson,  Paris,  1848; 
u'r-  ^^''"'""^  Xeitsch..  der  Gesellschaft  der  Aerzle  in 
men,  18oI,  1  Bd.  S.  408.)  Occasionally  we  meet 
wittx  excrescences  on  the  cornea,  which  resemble 
nceyi  on  the  skin;  they  appear  as  reddish,  soft, 
easily  bleedmg  warts  ;  sometimes  hairs  grow  on 


them,  they  have  been  observed  congenitally  ;  tlv 
may  have  a  large  base  or  be  pedunculated.  (S, 
Desmarres  Trait,  des  Mai.  dcs  Yeiix,  p.  352;  Stell- 

Wardrop,  Morb.  Anat.  of  ike  Human  Eye,  vol.  i 

TL\^\f  i  !^'"f'  ^"Sieclasieri  Leipzig, 
1808,  &  30;  &chon,  Handbuch  der  Path.  Anat  das 
fngos,  1828,  S.  180;  Gazelles,  Journ.  de  Med 
tome  XXIV.  p  332;  Lerehe,  Vermischte  Ahhdig.  aus- 
dem  Gebietc  der  Heilk.  etc.  Petersb.  1823,  p  199  • 
Uyba,  Dusensy  Diss,  iiber  die  Krankheilen  der  durcll 
sichtigen  Ilornhont.  Prag.  J833,  S.  63-  Fischer 
Lehrbuch  der  ges.  Eiilzundungen,  S.  SOS-  Kol- 
hker,  Mikroscoj).  Anat.  2  Bd.  1  Hcilft.  S.  133 
etc.)  ' 

For  different  new  formations  on  the  cornea,  the 
nature  of  which  has  not  been  examined,  see 
Plaiclier,Diss.  de  Fungo  Oculi,  Heidelb.  1 780;  Schon, 
iy.\  :,  P<^fJi'- -^nat.  S.  180;  Himley,  Krkhtn. 
Missbildungen,  fc.  2  Bd.  S.  20. 

Ossifications  in  the  cornea  have  frequently  been 
observed.  They  can  only  be  distinguished  micro- 
scopically from  earthy  concretions;  they  are  al- 
\yays  overlaid  by  epithelium  or  some  other  organic 
tissue,  and  are  a  further  development  of  inflamma- 
tory products,  similar  to  those  observed  on  the  inner 
surface  of  the  choroid.  Plates  of  bone  have  been 
observed,  which  obscured  the  whole  extent  of  the 
cornea. 

^  Cases  of  extravasation  of  blood  into  the  lamel- 
lated  tissue  of  the  cornea  have  been  observed  by 
Stellumg  von  Carion,  Ophthalmol,  vol.  i.  p.  301. 
Incrustations  on  corneal  ulcerations  have  been  no- 
ticed after  the  use  of  lead  lotions,  and  of  lotions 
which  contained  opium  with  some  salt  of  cad- 
mium, zinc,  or  copper.  (See  Cunier,  Ann.  d'Ocul. 
vol.  xui.  p.  255.) 

For  inflammation,  abscess,  and  ulcer  of  the 
cornea,  opacities  of  the  cornea,  earthy  deposits,  sta- 
phyloma and  fistula  of  the  cornea,  the  reader  is 
referred  to  the  subjoined  account  of  Corneitis. 

For  the  subjects  treated  of  in  the  above  article 
on   cornea,  see    IF.   Bowman,  Lectures  on  the 
parts  concerned  in  tlie  Operations  on  the  Eye,  ^-c. 
1849;  Dr.  A.  Kolliker,  Microscopisclie  Anatomic, 
1850  ;  Dr.  Carl  Wedel,  Grundzuge  der  Patholoqi- 
schen  Histologic,  Wien,  1854  ;  Dr.  Carl  Sicllwag 
von  Carion,  Die  OphtMmologie,  S;c.  vol.  i.  1853; 
James  Dixon,  A  Guide  to  the  Practical  Study  0} 
Diseases  of  tJie  Eye,  cjc.  1855;  William  Mackenzie, 
A  Practical  Treatise  on  the  Diseases  of  the  Eye, 
4tli  ed.  1854  ;    W.  Lawrence,  edited  by  Isiac 
Hays,  A  Treatise  on  the  Diseases  of  the  Eye,  1854; 
Desmarres,  Trailc  Theorigue  et  Pratique  des  Ma- 
ladies des  Vcitj;  edit.  2d.-\-ol.  ii.  1855  ;  and  Graefc, 
Archiv.fiirOphthalmolocjic,  Bd.  ] ,  Abthl.  2,  S.287,' 
1855;  Bd.  2,  Abthl.  2,  S.  334,  1856;  Bd.  3, 
1857  ;  Bd.  3,  Abthl.  2,  S. 
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405. 

Inflammation  of  the  cornea  {corneitis,kcrafitis).~ 
It  is  a  disease  of  childhood  and  youth,  very  rarelv 
occurring  after  the  middle  period  of  life:  itusuallv 
deyelopes  itself  in  a  few  days,  with  little  or  im 
pain,  and  with  scarcely  any  evidence  of  conjunctival 
inflammation,  the  slight  pink  discoloration  seeming 
rather  to  be  duo  to  injection  of  the  sclerotic 
vessels,  probably  those  vessels  which  are  described 
as  being  specially  dedicated  to  the  nutrition  of  tlie 
proper  layers  of  the  cornea.    That  which  usually 
first  attracts  the  notice  of  the  patient  is  dimness 
of  sight  ill  one  eye,  accoiiipaniod  sometimes  with 
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A  slight,  dull,  aching  paiu.  On  examining  the  eye, 
tiie  cornea  presents  an  uniform  pale- white  opacity, 
with  ju5t  sufficient  transparency  remaining  to 
enable  one  to  see  the  iris  and  pupil,  but  not  with 
such  clearness  as  to  show  with  certainty  its  colour 
and  condition,  although  its  activity  may  usually 
be  made  out.    The  surface  of  the  cornea,  when 
closely  inspected,  is  found  to  be  finely  granulated, 
resembling  a  thin  layer  of  finely-granulated  ground 
glass.    The  opacity  is  very  generally  and  equally 
diffused  oyer  the  cornea,  though  usually  rather 
thicker  towards  the  centre.    But  it  is  difficult  to 
determine  the  extent  to  which  it  penetrates  and 
involves  its  layers,  and  in  this  respect  there  is 
probably  considerable  diversity.    The  pain  is  very 
slight,  sometimes  altogether  wanting,  and  there  is 
no  intolerance  of  light.    One  eye  is  almost  in- 
variably affected  in  the  first  instance,  and  the 
disease  may  be  limited  to  the  eye  first  involved  ; 
but  more  commonlj-,  when  it  has  existed  some 
time,  and  is  subsiding,  or  has  just  passed  away, 
•  the  second  becomes  similarly  affected,  and  runs 
through  the  same  phases.    This  is  by  far  the  most 
common  form  of  corneitis.    Mr.  Jonathan  Hut- 
chinson (OpIilJialmic  Hospital  Reports,  Moorfields; 
October,  1850,  p.  ■229)  remarks :—"  This  form  of 
keratitis,  respecting  which  I  hope  to  be  able  to 
sustain  the  proposition  that  it  is  almost  always  a 
direct  result  of  inherited  syphilis,  is  a  well- marked 
disease,  the  individuality  of  which  has  long  been 
recognised.    In  Dr.  Mackenzie's  excellent  work, 
he  devotes  a  section  to  it  imder  the  name  of 
'  Scrofulous  corneitis,'  and  states  that,  —  'It  is 
specifically  different  from  every  other  ophthalmia.' 
Dr.  Jacob,  in  his  Inflammations  of  the  Eyeball, 
gives  a  description  of  it,  which,  as  with  all  that  comes 
from  his  pen,  bears  the  stamp  of  careful  observa- 
tion ;  and,  more  recently,  Mr.  Dixon,  in  his  work  on 
Diseases  of  ike  Eye,  and  Mr.  Critchett,  in  his  pub- 
lished Clinical  Lectures,  have  devoted  special  atten- 
tion to  it.  The  manner  in  which,  by  interstitial  de- 
posit, the  cornea  is  made  to  assume  the  appearance 
of  ground  glass,  the  absence  of  ulceration  and  of 
any  tendency  to  pustules;  the  comparatively  small 
amount  of  sclerotic  and  conjunctival  congestion — 
are  facts  in  its  history  as  to  which  all  observers 
agree.     Nor  is  the  testimony  of  writers  much 
less  unanimous  as  to  its  being  hardly  ever  met 
with  except  between  the  ages  of  five  and  eighteen 
— as  to  its  almost  invariably  affecting  first  one  eye 
and  then  the  other — as  to  its  being  of  exceedingly 
slow  progress — or,  lastly,  as  to  the  fact  that  the 
ultimate  result  is  almost  always  very  much  better 
than  could  have  been  hoped  for,  judging  from  the 
condition  of  the  cornea  in  its  early  stages."  Al- 
though I  will  not  make  so  sweeping  an  assertion 
as  that  interstitial  keratitis  never  occurs  excepting 
in  the  subjects  of  inherited  taint,  yet  I  cannot  con- 
ceal from  myself  that  such  is  my  present  belief. 
I  have  proved  it  now  in  so  many  cases,  to  the  full 
satisfaction  of  much  more  able  ophthalmic  ob- 
servers  than   myself,    that  the  attitude  which 
my   mind    has    involuntarily    assumed    is  as 
just  stated.    Chronic  interstitial  keratitis  usually 
commences  as  a  diffuse  haziness  in  tiie  centre  of  the 
cornea  of  the  eye.    There  is  at  this  stage  no  ul- 
ceration, and  exceedingly  sliglit  evidence  of  the  con- 
gestion of  any  tunic.  The  patient,  however,  almost 
always  complains  of  some  irritability  of  the  eye,  as 
well  as  of  dim  sight.     If  looked  at  carefully,  the 
dots  of  haze  are  seen  to  bo  in  the  structure  of  the 


cornea  itself,  and  not  on  either  surface ;  they  are  also 
separated  from  each  other,  like  so  many  microscopic 
masses  of  fog.    In  the  course  of  a  few  weeks,  or 
it  may  be  more  rapidly,  the  whole  cornea,  except- 
ing a  band  near  its  margin,  has  become  densely 
opaque,  by  the  spreading  and  confluence  of  these 
interstitial  opacities.    Still,  however,  the  greater 
density  of  certain  parts — centres,  as  it  were,  of  the 
disease — is  clearly  perceptible.    At  this  stage  the 
comparison  to  ground  glass  is  very  appropriate,  and 
there  is  almost  always  a  zone  of  sclerotic  con- 
gestion and  more  or  less  intolerance  of  light,  and 
pain  around  the  orbit.    After  from  one  to  two 
months,  the  other  cornea  is  attacked,  and  goes 
through  the  same  stages,  but  rather  faster  than  the 
first.  A  period  in  which  the  patient  is  so  far  blind 
that  there  is  but  bare  perception  of  light  now  often 
follows,  after  which  the  eye  first  affected  begins  to 
clear.    In  the  course  of  a  year  or  eighteen  months 
a  very  surprising  degree  of  improvement  has  pro- 
bably taken  place.     In  mild  cases,  or  under 
suitable  treatment,  the  duration  may  be  much  less 
than  this,  and  the  restoration  to  transparency  may 
be  complete,  but  in  many  instances  patches  of  haze 
remain  for  years,  if  not  for  life.  In  the  worst  stage, 
the  corneal  surface  looks  slightly  granular,  and  has 
lost  its  polish.    In  certain  cases,  after  the  ground- 
glass  stage  is  passed,  a  yet  more  severe  one  ensues, 
in  which  the  whole  structure  of  the  cornea  becomes 
pink,  or  salmon-coloured,  from  vascularity,  at  the 
circumference  of  which  crescentic  fringes  of  vessels 
are  often  noticed.     In  the  best  recoveries  the 
eye  usually  remains  somewhat  damaged  as  to 
vision,  and  often  a  degree  of  morbid  expansion  of 
the  cornea  is  apparent.    Only  in  one  or  two  cases 
have  I  ever  observed  ulcers  of  distinguishable 
size  on  the  surface  of  the  cornea,  and  I  have  never 
seen  pustules  on  any  part  of  it. 

My  reasons  for  believing  that  this  disease  is 
dependent  upon  an  inherited  syphilitic  taint  are 
the  following : — 

1.  That  in  certain  instances,  patients  whom  I 
knew  beforehand  to  be  the  subjects  of  inherited 
disease  have,  whilst  imder  observation,  been  at- 
tacked by  it. 

2.  That  in  a  large  number  of  other  cases  I 
obtained  from  the  parents  of  the  patient  a  free 
confession  as  regards  themselves,  and  a  distinct 
history  of  specific  symptoms  in  the  child  during 
infancy. 

3.  That  in  almost  all  cases  the  subjects  of  it 
present  a  very  peculiar  physiognomy,  of  which  a 
coarse  flabby  skin,  pits  and  scars  on  the  face  and 
forehead,  cicatrices  of  old  fissures  at  the  angles  of 
the  mouth,  a  sunken  bridge  to  the  nose,  and  a  set 
of  permanent  teeth  peculiar  for  their  smallness 
bad  colour  and  vertically  notched  edges,  are  the 
most  striking. 

4.  That  in  many  cases,  one  or  more  of  the 
following  suspicious  forms  of  disease  have  either 
been  coincident  with  it,  or  have  occurred  previ- 
ously, •— ulcerative  lupus,  nudes  on  the  bones, 
psoriasis  on  the  face,  otorrhoea,  chronic  enlarge- 
ment and  subsequent  atrophy  of  the  tonsils,  ulcers 
in  the  throat,  a  thickened  condition  of  the  parts 
under  the  tongue,  and  chronic  engorgement  of  the 
lymphatic  glands. 

h.  That  the  effect  of  specific  treatment  in 
initigating  the  severity  of  these  inllamniations  and 
in  shortening  their  duration,  is  often  very  maikod, 
whilst  mere  tonic  or  dietetic  plana  arc  of  no  avail 
I  I 
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fi.  That  it  is  either  accompanied  or  preceded 
by  iritis. 

As  regards  the  treatment,  it  appears  that  the 
disease  has  its  period  of  development,  that  it 
remains  in  full  force  for  a  given  time,  varying 
from  two  to  four  or  five  months,  and  tlien  gradually 
passes  away,  the  opacity  clearing  from  the  cir- 
cumference, like  a  vanishing  cloud,  and  ultimately 
leaving  no  trace  behind.  Any  expectant  treat- 
ment appears  better  than  active  constitutional  and 
local  means. 

It  occasionally  happens  that  corneitis  manifests 
■  itself  under  another  and  severer  form,  and  though 
probably  differing  only  in  degree,  spreads  deeper, 
produces  more  formidable  results,  and  more  seri- 
ously interferes  with  vision,  from  the  circumstance 
that  it  usually  involves  the  second  eye  before  the 
first  has  recovered  its  transparency.  The  corneal 
opacity,  instead  of  being  uniform,  exhibits  one  or 
more  patches  of  a  reddish-brown  colour,  not  on 
the  surface,  but  between  the  layers  of  the  cornea 
On  a  superficial  view,  these  appear  like  small 
masses  of  extravasated  blood;  but,  if  carefully 
examined,  are  found  to  be  made  up  to  a  great 
extent  of  minute  vessels,  and  to  be  iu  fact  masses 
of  highly-organised  lymph.  In  this  severe  type 
of  corneitis,  there  is  much  more  evidence  of  in- 
creased vascularity  5  the  conjunctiva  is  considerably 
injected  ;  the  deeper  vessels  ai'e  involved  ;  there 
is  both  lachrymation  and  some  intolerance  of  light; 
the  patient  also  complains  of  a  dull  aching  pain. 
It  is  very  important  not  to  confound  this  disease 
with  the  vascular  opacity  of  the  cornea,  as  the 
result  of  a  villous  state  of  the  conjunctiva  in 
strumous  subjects.  This  disease  never  produces 
ulceration.  It  may  occur  in  children,  but  the 
worst  forms  of  it  have  been  observed  in  adults 
between  thirty  and  forty  years  of  age.  It  is  very 
protracted  in  its  duration,  and  resists  every  kind  of 
treatment,  but  iiltimately  gets  quite  well,  when 
perhaps  every  plan  has  been  tried  and  abandoned 
in  despair. 

We  must  limit  ourselves  to  such  means  as  will 
restore  power  to  the  system,  but  without  antici- 
pating any  favourable  results  to  the  disease,  except 
indirectly,  hoping  merely  that  it  may  run  its  course 
more  speedily,  when  the  system  is  in  a  healthy 
condition. 

Cases  sometimes  present  themselves,  in  which  a 
superficial  layer  of  the  cornea  is  separated  from  the 
rest  by  the  infiltration  of  a  small  quantity  of  clear 
serous  fluid,  resembling  a  minute  blister.  This  may 
be  raised  and  flaccid,  so  that  on  pressing  the  sur- 
face with  the  lid,  the  fluid  may  be  seen  to  move 
between  the  layers  ;  or  it  may  form  a  defined 
circumscribed,  tight,  transparent  blister  ;  or  the 
fluid  may  be  somewhat  opaque  and  infiltrated  be 


tween  the  layers  of  the  cornea,  so  as  to  resemble, 
on  a  cursory  view,  n  circumscribed  opacity  of  the 
cornea.  This  change  is  met  with  in  eyes  which 
have  previously  been  injured  by  deep-seated  in- 
flnmniation  of  the  globe  ;  and  when  they  occur  in 
a  healthy  eye,  they  produce  more  or  less  perma- 
nent damage  to  the  sight.  The  pain  is  severe  and 
intermittent,  and  does  not  very  readily  yield  to 
nny  form  of  treatment,  Mr.  Tyrrell  has  very 
clearly  described  this  curious  affection.  He  is  of 
opinion  that  it  occurs  in  persons  snfl'ering  from 
some  orgnnic  disease,  and  mentions  its  extreme 
intractability,  and  particularly  recommends  warm 
baths.     If  there  is  undue  tension  of  the  globe, 


with  severe  pain,  it  may  relieve  the  symptoms  to 
introduce  a  fine  needle  through  the  cornea,  and 
allow  some  of  the  aqueous  humor  to  escape,  and 
his  may  be  repeated,  if  necessary,  from  time  to 
time,  until  permanent  ease  is  obtained. 

Ukemtion  of  the  cor„ea.~li  the  conjunctiva  be 
inflamed  beyond  a  certain  point,  or  if  the  inflam- 
mation  be  prolonged  to  a  certain  height  beyond  a 
given  time,  and  if  there  exist  at  the  same  time  a 
condition  of  constitution  unfavourable  to  the  sub- 
sidence of  morbid  action,  the  nutrition  of  the 
cornea  becomes  impaired,  and  its  surface  becomes 
at  some  time  or  other  (-usually  near  the  centre)' 
the  seat  of  ulcerative  absorption.     On  careful 
examination,  we  find  these  ulcers  in  one  of  four 
conditions,— I,  in  process  of  formation  ;  2.  in  a 
stationary  condition  ;  3.  in  a  state  of  overaction  ■ 
4.  in  a  healing  or  cicatrizing  condition.    An  ulcer 
ot  the  cornea  during  its  formation  and  progress 
may  present  an  excavation  of  a  circular  or  irregu- 
lar shape,  with  defined  edges,  and  often  perfectly 
transparent,  as  if  a  portion  had  been  cut  or 
punched  out,  or  transparent  at  one  part  and  opaque 
at  another.     If  it  be  recent  and  in  process  of 
development,  the  opacity  round  the  ulcer  is  rather 
deep,  circular,  white,  and  well-defined  ;  whereas, 
during  the  healing  process,  the  opacity  is  thinner, 
less  defined,  and  more  delicately  shaded  off.  The 
ulcerative  process  may  be  arrested  at  any  point, 
or  may  proceed  until  it  has  penetrated  the  entire 
substance  of  the  cornea,  giving  rise  to  a  small 
hernia  of  the  elastic  tunic,  and  when  that  yields, 
to  a  hernia  of  the  iris  ;   again,  it  may  form  a 
slight  abrasion,  scarcely  perceptible,  or  a  deep 
excavation.    It  may  be  situated  at  any  part  of  the 
cornea,  most  commonly  near  the  centre,  which  is 
particularly  the  situation  of  the  glassy  ulcet,  but  it 
may  invade  the  margin,  especially  in  purulent  oph- 
thalmia. An  ulcer  sometimes  attacks  both  surfaces 
of  the  cornea,  leaving  the  central  layers  unaffected. 
One  result  of  this  curious  affection  is  the  occur- 
rence of  "hypopion,"  or  pus,  in  the  anterior  cham- 
ber.   When  the  ulcerative  stage  has  ceased,  the 
subsequent  progress  of  the  case  will  vary  very  much, 
and  will  be  regulated  by  the  state  of  the  system  and 
the  amount  of  conjunctival  inflammation,  to  which 
the  ulceration  owes  both  its  origin  and  its  continu- 
ance. "Some  chronic  ulcers  of  the  cornea  will  heal," 
observes  Mr.  Bowman,  "in  the  most  gradual 
manner,  without  the  formation  of  any  vessels  in 
their  vicinity;"  but,  "if  any  ulcer  exists,  having 
to  heal  by  a  slow  and  gradual  process,  we  usually 
find,  in  the  interval  between  it  and  the  neighbour- 
ing vessels,  a  grayish  half-transparent  tract,  dis- 
tinguishable from  the  healthy  cornea  ;  and  in  this 
there  is  soon  developed  a  series  of  vessels,  wnich 
presently  declare  themselves  as  arteries,  capillaries 
and  veins,  carrying  the  blood  in  a  circuit  through 
and  about  the  seat  of  reparative  action.    .    .  . 
Thus  is  the  cornea  made  dull  and  useless  for  a 
time,  by  the  introduction  of  a  structure  destruc- 
tive of  its  transparency,  in  order  that  its  integrity 
may  be  restored  according  to  the  natural  laws  of 
growth.    When  its  restoration  is  somewlint  ad- 
vanced, and  less  blood  is  required,  these  vessels 
dwindle,  their  coats,  which  are  at  best  imperfectly 
organised,  soon  disappear,  and  the  cornea  be- 
comes once  more  permeable  to  light."     If  the 
general  health  be  good,  and  the  case  well  managed, 
the  ulcer  will  be  observed  to  be  gradually  filled 
up  with  opaque  iympii,  until  it  reaches  a  level 
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with  the  surface,  when  it  will  rapidly  and  perfectly 
Jieal,  leaving  a  dense  white  cicatrix.  Ulcers,  in 
some  cases,  heal  with  transparent  material  ;  in 
others,  when  the  ulceration  is  extensive,  but 
shallow,  it  raaj'  heal  over  transparently,  without 
filling  up,  so  as  to  leave  a  flattened  surface  very 
detrimental  to  clear  or  accurate  vision.  When  the 
general  powers  of  the  patient  are  at  a  very  low 
ebb,  the  ulcer  will  remain  in  a  glassy  transparent 
state,  without  any  appreciable  change  of  form  or 
depth  for  a  considerable  time.  In  other  cases  the 
conjunctiva  is  highly  injected,  the  surface  of  the 
ulcer,  instead  of  being  excavated,  is  raised  some- 
whiit  above  the  natui-al  level  of  the  cornea,  and 
one  or  two  vessels,  carrying  red  blood,  may  be 
distinctly  seen  passing  over  the  cornea  to  the 
lymph  filling  up  the  ulcer.  The  usual  condition, 
after  an  ulcer  is  healed,  is  a  dense  white  opacitj', 
gradually  shaded  off  into  the  transparent  cornea, 
the  centre  being  the  cicatrix  of  the  ulcer  and  the 
margin  interstitial  deposit. 

Treatment.  —  During  the  first  stage,  that  in 
which  the  ulcer  is  in  process  of  formation,  there  is 
usually  an  excess  of  local  action  in  the  conjunctival 
membrane  and  the  usual  symptoms  of  acute  oph- 
thalmia.   Soothing  applications,  such  as  poppy  fo- 
mentations, or  warm  water,  together  with  the  local 
abstraction  of  blood  by  means  of  a  few  leeches  to 
the  temple,  followed  up  by  counter-irritation  be- 
hind the  ear,  are  the  most  likely  means  of  arrest 
ing  the  ulcerative  process;  at  the  same  time  it  may 
be  necessary  to  sustain  the  general  power  and 
counteract  by  constitutional  treatment  any  abnor- 
mal state  of  the  system  that  may  exist.    Thus,  in 
children  struma  is  often  found  in  league  with  corneal 
ulceration.  At  puberty  the  menstrual  function  may 
be  at  fault;  prolonged  lactation  is  a  fertile  and  very 
embarrassing  cause ;  and,  later  in  life,  a  feeble, 
shattered,  and  physically  depraved  state  of  system, 
the  result  of  constant  and  prolonged  intemperance, 
gives  rise  to  ulceration  of  the  cornea.    We  must 
ever  bear  in  mind,  that  the  most  active  and  de- 
structive inflammatory  and  ulcerative  processes  are 
compatible  with  and  even  dependent  upon  a  very 
feeble  state  of  system,  which  may  require  tonics, 
Stimuli,  and  a  very  liberal  dietary  for  their  cure. 
In  cases  of  acute  and  spreading  ulcers,  where  pene- 
tration of  the  cornea  is  threatened,  it  becomes  a 
matter  of  extreme  importance  to  determine  whether 
there  is  any  means  of  arresting  the  progress  of  the 
ulceration.   However  judiciously  the  constitutional 
treatment  may  be  conducted,  there  is  every  fear 
that  penetration  may  occur,  before  a  favourable  re- 
action has  time  to  take  place;  it,  therefore,  is  an 
anxious  question,  whether  we  can,  by  any  local  ap- 
plication, bring  about  an  altered  action  in  the  part 
and  avert  the  impending  danger.    It  is  in  such 
cases  as  these,  that  the  nitrate  of  silver  in  substance 
is  of  great  value ;   it  should  be  finely  pointed, 
and  its  application  carefully  limited  as  much  as 
possible  to  the  ulcer  itself.    In  order  to  elVect  this 
object,  glycerine  should  be  dropped  into  the  eye 
previously,  so  as  to  protect  the  remainder  of  the 
surface  from  the  action  of  the  caustic.    In  other 
cases  it  must  be  admitted  that  the  effect  is  less 
favourable  — that  it  is  productive  of  considerable 
pain  and  increased  inflammatory  action,  and  of 
infiltration  of  matter  between  the  corneal  layers. 
This  is  ciiicfly  observed  amongst  the  old  and 
feeble;   but  the  happy  result  that  occurs  in  nu- 
merous  cases,  and    the  extreme  urgency  and 
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threatening  aspect  of  the  symptoms,  fully  justify 
the  use  of  the  caustic.  If  we  are  unable  to  arrest 
the  progress  of  the  ulcer  and  perforation  occurs,  the 
iris  immediately  falls  forward  in  contact  with  the 
opening,  which,  gradually  enlarging,  allows  of  its 
protrusion,  and  thus  "  prolapsus  iridis  "  occurs,  the 
natural  resisting  power  and  elasticity  of  the  globe 
is  weakened,  the  prolapse  increases,  the  anterior  sur- 
face of  the  eye  bulges  forward,  and  "  staphyloma" 
occurs. 

It  is  very  desirable,  if  possible,  to  obviate  this  lat. 
ter  result ;  the  best  remedy  is  either  puncturing  the 
prolapse  with  a  needle,  which  often  causes  it  to  con- 
tract and  shrivel  away,  and  thus  to  close  up  the  cor- 
neal opening;  or  in  case  that  fail,  and  the  protrusion 
still  increases,  to  remove  it  entirely.    Under  the 
most  favourable  circumstances,  when  the  disease  has 
produced  such  results,  the  integrity  of  the  organ  is 
seriously  compromised;  but  it  is  quite  possible  that 
sufficient  space  may  be  preserved  for  the  formation 
of  an  artificial  pupil,  and  under  any  circumstances, 
it  is  most  desirable  to  prevent  the  occurrence  of  a 
large  staphyloraatous  protrusion.    In  the  glassj-- 
ulcer  there  is  very  little  to  combat  locally,  the  con- 
junctiva is  very  slightly  injected,  there  "is  no  sur- 
rounding opacity  in  the  cornea,  and  no  indication 
of  any  morbid  action  in  the  part  except  the  loss  of 
substance.    Here  we  have  evidently  an  error  of 
nutrition,  and  our  chief  eflforts  must  be  directed 
toward  the  constitutional  condition  of  the  patient ; 
one  of  the  remarkable  features  in  the  transparent 
ulcer  is,  the  very  lengthened  period  during  which 
it  will  remain  stationary  and  unaltered  in  its  size 
and  other  characters.    The  local  treatment  is  com- 
paratively xuiimportant,  and  should  be  of  a  very 
mild  character.    It  has  been  suggested  that  the 
salts  of  lead,  in  solution,  should  not  be  employed 
in  ulcers  of  the  cornea,  on  account  of  the  tendency 
to  a  permanent  deposit  upon  the  surface ;  and  as 
there  is  no  counteracting  advantage  to  be  gained 
by  the  use  of  the  lead  lotion,  it  is  better  to  abstain 
froni  it  altogether  where  ulceration  exists.  Some 
cooling  unirritating  collyrium,  such  as  rose-water 
or  elder-flower  water,  or  a  weak  solution  of  vinegar, 
is  the  best  application.    Where  the  case  is  very 
protracted  and  the  surface  of  the  ulcer  becomes  ir- 
ritable, it  is  sometimes  advantageous  to  touch  the 
surface  lightly  with  the  fine  point  of  nitrate  of  sil- 
ver.   It  is  particularly  important  in  the  glassy 
ulcer,  to  apprise  the  patient  or  his  friends,  that  an 
opacity  of  the  cornea  must  be  expected,  otherwise 
the  symptoms  are  so  mild,  and  the  evidence  of 
breach  of  siurface  so  faintly  appreciable  to  unedu- 
cated vision,  that  discredit  may  easily  attach  to  the 
surgeon  who  is  in  attendance,  and,  ns  the  ulcer  be- 
gins to  fill  up,  an  impression  will  be  gained  that 
the  case  is  retrograding,  at  the  very  time  when  it 
is  drawing  to  an  auspicious  close. 

In  cases  of  ulcer,  with  a  vascular  membrane,  and 
organised  deposit  upon  its  surface,  which  is  usually 
somewhat  raised  above  the  level  of  the  rest  of  the 
cornea,  and  in  which  red  vessels  may  be  seen  tm- 
velling  to  supply  it,  the  treatment  is  diflicult.  Wo 
have  hero  new  and  organised  tissue  to  deal  with- 
diseased  action  seems  to  have  established  itself,  and' 
to  have  taken  up  its  abode  in  the  part,  and  this 
very  nuich  increases  its  power  of  resisting  all  re- 
medial means.  Those  cases  generally  occur  in 
young  females  about  the  age  of  puberty,  or  a  little 
anterior  tn  this,  although  they  are  also  found  in 
young  strumous  children.  They  appear  to  be  due 
I  I  2 
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in  the  first  instance  to  a  disturbed,  altered,  and  |  its  usual  convex  surface  is  eradu-ilW  r.i.^rT  fr.n, 
arrested  function  of  some  iiUDortant  orrran  in      tl,„  pi..,„„f„,.„.,„„  gradually  laised  from 


arrested  function  of  some  important  organ  in  a 
feeble  and  strumous  diathesis,  aggravated  by  an 
active  depleting  plan  of  treatment,  or  by  the  inju- 
dicious and  protracted  use  of  strong  local  stimuli, 
particularly  the  nitrate  of  silver. 

As  for  the  local  treatment,  stimuli  of  all  kinds 
are  injurious;  soothing  applications  are  the  best; 
sometimes  one  or  two  leeches,  applied  about  every 
other  day  for  a  week  or  two,  are  of  use,  particularly 
when  the  vessels  are  rather  numerous  and  full,  and 
the  inflammation  is  in  a  subacute  stage  ;  but  that 
which  appears  to  be  of  the  most  marked  and  essen- 
tial service  in  this  form  of  disease  are  issues  and 
setons  inserted  in  the  temple,  and  kept  there  for 
many  months.  I  have  succeeded  in  completely  and 
permanently  curing  several  cases  of  this  kind  by 
the  prolonged  use  of  issues  when  they  had  baffled 
all  other  means  for  many  months  and  even  years, 
and  when  the  constant  irritation  and  necessary  con- 
finement were  casting  a  gloom  upon  what  would 
otherwise  be  the  brightest  period  of  life. 

When  the  cicatrizing  process  is  going  onfavour- 
ablj',  the  only  practical  point  we  have  to  consider 
has  reference  to  the  opacity  remaining  in  the  cornea. 
Mr.  Dixon  (Diseases  of  the  Eye,  p.  86,  1855),  re- 
marks :  "  Opacities  of  the  cornea  have  received 
different  names,  according  to  their  density.  Those 
having  a  \vhitish,  cloudy  appearance  are  called 
nebulae,  while  the  perfectly  opaque  white  patches 
are  distinguished  by  the  terms  albugo  and  leucoma. 
A  forced  distinction  has  sometimes  been  drawn  be- 
tween the  two  latter  terms,  but  their  etymology 
shows  them  to  be  perfectly  synonymous  {Xevic6s 
—  albus.)    Cloudy  opacities,  diffused  throughout 
the  greater  part  of  tlie  cornea,  result  from  long  con- 
tinued inflammation  of  its  tissue;  those  which  are 
confined  to  certain  portions  of  the  cornea,  the  rest 
remaining  clear,  are  the  effect  of  superficial  ulcers. 
The  perfectly  opaque  chalky  white  patches  over- 
spreading a  large  part,  perhaps  nearly  the  whole 
of  the  cornea,  are  the  cicatrices  succeeding  to  ex- 
tensive suppuration,  and  breaking  down  of  its 
•fibres.    Penetrating  ulcers  produce  cicatrices  al- 
most as  white  and  opaque  as  those  following  sup- 
puration ;  but  the  former  are  of  smaller  size,  and 
they  have  almost  always  a  portion  of  iris  adherent 
to  their  posterior  surface.    Caustic  lime,  when  it 
doesnotproduce  actual  sloughing  of  the  whole  cornea 
and   subsequent   staphyloma,  renders   the  part 
opaque,  but  the  opacity  has  not  that  chalky  ap- 
pearance which  follows  loss  of  corneal  substance 
and  the  formation  of  a  cicatrix :  it  rather  resembles 
what  one  sees  in  the  dead  subject  when  decompo- 
sition is  just  commencing." 

Much  confidence  is  expressed  by  some  in  tlie 
action  of  various  local  stimuli  in  promoting  the  ab- 
sorption of  such  opacities ;  thus,  solutions  of  the 
nitrate  of  silver,  of  zinc,  of  iodide  of  potassium,  calo- 
mel, and  various  other  stimuli,  are  each  of  them 
in  higii  favour  with  different  observers.  It  is 
extremely  difficult  to  estimate  the  value,  either  pos- 
sitivc  or  relative,  of  these  means,  when  we  know 
the  natural  tendency  is  towards  a  gradual  absorb- 
ent action.  If  anything,  we  generally  use  a  solu- 
tion of  the  iodide  of  potassium — five  grains  to  an 
ounce  of  distilled  water,  dropped  in  three  times  a 
"'O'-  It  does  not  cause  pain,  and  its  action  is 
gently  stimulating  and  absorbent. 

Conical  cornea  {keratocoims)  is  an  alteration  in 
the  form  of  the  cornea,  which,  instead  of  presenting 
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the  circumference  towards  a  central  elevation,  more 
or  less  promment,  so  as  to  present  a  complete  cone, 
ihe  appearance  is  peculiar  and  characteristic,  and 
can  always  be  recognised  when  it  has  been  once 
seen;  the  apex  glistens  and  the  eye  looks  as  if  a 
piece  of  solid  glass  had  been  stuck  on  to  the  centre 
•of  the  cornea;  in  fact,  it  was  thought  formerly  to 
consist  of  a  solid  thickening  of  this  body.    In  the 
latter  stages  tlie  extreme  apex  sometimes  becomes 
opaque,  probably  on  account  of  the  friction  and  ir- 
ritation of  the  lids;  it  occurs  usually  soon  after 
puberty,  and  most  commonly  in  females ;  it  gene- 
rally attacks  both  eyes,  but  not  simultaneously  nor 
to  an  equal  extent,  and  one  remains  permanently 
more  seriously  damaged  than  tlie  other.  This 
change  occurs  very  slowly,  occupying  many  months 
and  even  years,  and  having  attained  a  certain  point, 
usually  remains  stationary;  there  is  no  pain  or 
other  evidence  of  inflammatory  action.    The  cause 
of  this  change  is  very  obscure;  it  is  generally  ob- 
served in  feeble,  ill-nourished  persons  ;  and  is  pro- 
bably due  to  some  partial  arrest  of  nutrition,  giving 
rise  to  a  gradual  thinning  of  the  cornea  towards  its 
centre.    Such,  in  fact,  was  found  to  be  the  condi- 
tion of  the  part,  in  a  case  examined  by  Professor 
Jaeger  of  Vienna,  after  death;  and  it  seems  highly 
probable  that  this  is  the  usual  condition  of  the  part 
in  this  disease.    {Jaeger,  Zeitsehrift.  f.  Oplitltalm. 
1  Bd.  S.  544  ;  and  Wcdker,  Principles  of  Ophih. 
Surgery,  London,  1834,  p.  80.)    The  important 
practical  point  is  the  serious  damage  to  the  sight 
occasioned  by  this  change;  the  rays  of  light  are  so 
very  much  refracted,  that  images  are  very  imper- 
fectly formed  upon  the  retina,  and  objects  are  only 
seen  when  held  very  close  to  the  eye,  and  when 
they  are  of  some  considerable  size.    Where  the 
apex  of  the  cornea  has  become  opaque,  even  this 
very  short  and  imperfect  vision  is  lost. 

As  regards  treatment,  we  certainly  possess  no 
means,  either  local  or  constitutional,  that  can  re-  . 
store  to  the  part  its  normal  shape;  the  utmost  we 
can  hope  for,  is  to  arrest  the  morbid  change  at  the 
stage  at  which  it  first  conies  before  our  notice,  and 
even  this,  it  must  be  admitted,  is  very  doubtful. 
The  best  plan  seems  to  be  to  use  some  mild 
local  astringent  coUyriura,  and  by  the  exhibition  of 
tonics  to  U-y  to  check  the  progress  of  the  disease. 
Another  important  consideration  is  to  endeavour,  bj' 
some  mechanical  means,  to  obviate  or  diminish  the 
extreme  refi'action  of  the  rays  of  light;  various 
plans  have  been  suggested  for  this  purpose  ;  thus, 
it  has  been  proposed  to  remove  the  lens,  and  also  to 
employ  an  extremely  concave  glass,  both  these 
means  having  the  tendency  to  counteract  the  effect 
of  the  extreme  convexity  of  the  cornea.    Jlr.  Tyr- 
rell proposed  to  draw  the  pupil  towards  the  margin 
of  the  cornea,  where  the  convexity  of  the  cor- 
nea is  not  extreme  ;  and  he  states,  that  he  has 
done  this  with  very  marked  benefit  in  some 
cases.    The  same  treatment  has  with  satisfactory 
result  been  employed  in  several  cases  by  Jlessrs. 
Bowman  and  Critcliett.    Again,  it  has  been  pro- 
posed to  shut  off  all  rays,  except  those  passing 
through  the  apex  of  the  cornea  by  means  of  a  small 
aperture  througli  a  thin,  dark  substance,  or,  what 
is  better,  by  means  of  a  horizontal  slit  through  some 
dark  medium.    This  last  method  has  in  several 
cases  been  found  of  great  service,  enabling  the  pa- 
tient to  sec  both  near  and  distant  objects  with  great 
precision,  and  even  to  read  with  ease.    This  is, 
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upon  the  whole,  the  most  efficient  p.illlative  means 
n  e  possess,  but  in  some  cases  it  altogether  fails,  and 
«  e  may  then  try  the  effect  of  an  extremely  con- 
cave glass. 

In  an  ingenious  monograph  upon  this  subject, 
by  Dr.  Pickford,  of  Brighton,  the  writer  stated, 
that  he  had  foimd  considerable  advantage  from  the 
constant  and  prolonged  use  of  emetics. 

Staplti/loma  Gornece.  —  Mr.  Bowman  [Lectures 
on  the  Parts,  &c.  1849,  p.  40.)  observes:  I 
shall  conclude  the  present  lecture  with  a  short  de- 
scription of  the  structure,  which  replaces  the  cornea 
when  wholl}'-  or  partially  destroyed,  and  which  is 
liable  to  become  bulged,  so  as  to  constitute  the 
state  known  as  staphyloma  cornece.  Tlie  whole 
thickness  of  the  cornea,  in  a  larger  or  smallei'  ex- 
tent, having  perished  ii'om  any  cause,  the  iris  is 
exposed,  and  occupies  the  breach,  becoming  ad- 
herent to  the  border  of  the  gap  formed  by  the 
removal  of  the  lost  part.  If  the  contents  of  the 
globe  do  not  further  escape,  and  the  eyeball  conse- 
quently collapse,  time  is  afforded  for  the  reparative 
process  to  take  place,  by  which  the  opening  is  filled 
with  new  material  by  granulation.  At  first  this 
new  material  is  soft,  vascular,  and  nearly  on  a  level 
with  the  surrounding  parts ;  and,  if  nature  is  al- 
lowed to  proceed  with  her  operations  undisturbed, 
it  gradually  acquires  firmness,  toughness,  and  con- 
siderable density,  so  as  to  appear  not  unlike  the 
natural  cornea,  except  that  it  is  opaque.  It  becomes 
covered  with  an  epithelium  continuous  with  the 
conjunctival,  just  as  an  ulcer  of  the  skin  acquires 
an  investment  of  cuticle  as  it  heals.  This  process 
was  first  explained  by  Mr.  Wharton  Jones,  in  an 
able  paper,  published  in  the  Medical  Gazette, 
vol.  xxi.  p.  847.  Now  in  some  cases,  from  causes 
which  it  is  unnecessary  for  me  at  present  to  spe- 
cify, this  cicatrix  contracts  more  or  less,  and  con- 
tinues to  retain  the  contents  of  the  globe  within 
their  proper  bounds,  the' patient  experiencing  little 
inconvenience  beyond  the  loss  of  vision  ;  but  in 
other  instances  the  new  material  begins  after  a 
time  to  evince  its  want  of  coherence  and  strength, 
by  bulging  slightly  under  the  pressure  occasioned 
by  the  accumulation  of  fluid  behind  it — that  is  of 
course  behind  the  iris,  in  the  posterior  chamber  of 
the  eye.  Should  the  projection  increase  beyond  a 
certain  size,  it  assumes  an  unsightly  appearance, 
interferes  with  the  movements  of  the  lids,  so  as  at 
last  even  to  prevent  their  closure,  and,  in  a  word, 
grows  into  such  a  source  of  annoyance  and  irrita- 
tion, that  it  requires  to  be  got  rid  of.  This  is 
usually  done  by  the  knife,  and  the  lens  being  al- 
lowed to  escape,  the  eyeball  permanently  shrinks 
to  a  small  size. 

The  whole  substance  of  the  cicatrix  being  shaved 
off  from  the  front  of  the  globe,^ailords  us  now  and 
then  the  opportunity  of  examining  its  structure  in 
the  perfectly  recent  state,  which  we  can  seldom  do 
with  any  other  of  the  morbid  tissues  of  which  this 
organ  is  the  seat.  I  had  such  an  opportunity  last 
summer  in  the  case  of  a  little  girl;  the  following  in 
few  words  is  a  dcscri|)tion  of  the  structure  of  the 
tough  opaque  membrane,  which  occupied  the  place 
of  the  lost  cornea.  Its  thickness  was  very  un- 
equal; its  posterior  surface,  to  which  portions  of 
the  iris  adhered,  being  irregularly  pitted,  or  as  it 
were  worm  eaten  ;  its  anterior  surface  was  formed 
hy  a  thickish  coating  of  epithelium,  somewhat  re- 
sembling cuticle,  being  composed  of  eight  or  ten 
layers  of  cells,  the  deep  ones  globular,  the  euper- 
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ficial  ones  scaly,  and  more  like  epidermic  cells  than 
those  of  the  healthy  cornea.  There  was  no  anterior 
elastic  lamina  and  no  posterior  elastic  lamina.  Tlie 
entire  remaining  portion  of  the  thickness  of  the 
staphyloma  consisted  of  a  dense  and  most  irregular 
interweaving  of  white  and  j'ellow  fibrous  tissue, 
with  imperfectly  developed  nuclei  intermingled, 
and  the  meshes  of  the  tissues  large,  unequal,  and 
open  on  all  sides.  In  this  condition  we  have  an 
eminent  example  of  those  results  of  the  reparative 
action,  after  loss  of  substance  of  the  cornea,  which 
we  have  already  had  occasion  to  notice  as  the  con- 
sequence of  ulcers  or  small  sloughs,  the  chief  dif- 
ference being  that  here  the  new  material  is  derived, 
in  a  great  measure  or  wholl}',  from  tlie  vascular 
iris  rather  than  from  the  cornea  itself.  "We  see  how 
far  the  reparative  powers  fall  short  of  restoring  the 
complex  and  elaborate  structure  of  the  cornea  as  it 
is  originally  laid  down  in  the  development  of  the 
ho&y.  The  thickness  of  the  new  cuticle  is  attribu- 
table in  part  to  the  constant  friction  of  the  lids. 

For  injuries  of  the  cornea  see  article  "  Eve,  In- 
juries OF  THE."  Most  of  the  above  remarks  on 
corneitis,  and  its  consequences,  &c.,  have  been 
taken  from  Mr.  Critchett's  practical  Lectures,  which 
are  published  in  the  Lancet,  1854.  For  further 
information  on  this  subject,  and  for  numerous  re- 
ferences, consult  Bowman,  Lectures  on  tlie  Parts 
concerned  in  the  Operations  on  the  Eye,  &c.  1849  ; 
Dixon,  A  Guide  to  the  Prctciical  Study  of  Diseases 
of  the  Eye,  1855  ;  AfacJcenzie,  On  the  Diseases  of 
the  Eye,  ]  854,  4th  edition  ;  Dr.  Carl  Stelbcag  von 
Carion,  Die  Ophthalmoloffie,  ^c.  cj-c.  Bd.  i.  1853; 
Desmarres,  Traite  Theoriqius  et  Pratique  des  Mala- 
dies des  Yeui;  tome  ii.  edit.  2,  1855,  pp.  -226 — 
386;  and  Graefc,  Archiv.  fur  Ophthalmologie, 
Bd.  i.  AbtheiL  i.  1854,  S.  297;  Abtheil.  ii.  S.  306; 
Bd.  ii.  Abtheil.  i.  1855,  S.  206,  Abtheil.  ii.  1856, 
S.  151—157 ;  Bd.  iii.  Abtheil.  ii.  S.  387.] 

a  Bader. 

CONTUSED  WOUNDS.    (See  Wounds.) 

CONTUSION  (from  contundo,  to  bruise).  A 
bruise.  Bruises,  when  slight,  seldom  meet  with  much 
attention  ;  but  when  they  are  severe,  very  bad  con- 
sequences may  ensue,  and  these  are  the  more  likely 
to  occur  when  the  accidents  are  not  taken  proper 
care  of. 

In  all  severe  bruises,  besides  the  inflammation 
which  the  violence  necessarily  occasions,  there  is 
an  instantaneous  extravasation  of  blood  into  the 
cellular  tissue,  in  consequence  of  the  rupture  of 
many  of  the  small  vessels  of  the  part.  In  no 
other  way  can  we  account  for  those  very  consider- 
able tumours,  which  often  arise  immediately  after 
injuries  of  this  nature.  The  black  and  blue  ap- 
pearance, instantly  followiiig  many  bruises,  can 
only  be  explained  by  tliere  being  an  actual  ef- 
fusion of  blood  from  the  small  arteries  and  veins 
which  have  been  ruptured.  Even  largish  vessels 
are  frequently  burst  in  this  manner,  and  consider, 
able  collections  of  blood  are  the  consoquonco. 
Blows  on  the  head  often  cause  a  large  clfusion  of 
blood  under  the  scalp,  and  sometimes  a  smaller 
extravasation  under  the  aponeurosis  of  the  occipito- 
frontalis  n\uscle.  I  have  attended  cases  in  which 
more  than  a  pint  of  blood  was  cll'used  in  the  formr 
of  these  places.  The  most  copious  extravasations 
on  the  head,  indeed,  are  generally  directly  under 
tlie  scalp,  where  the  larger  branches  of  the  tem- 
poral, occipital,  and  frontal  lu'tcrics  arc  situated 
I  I  3 
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I  attended  a  man  in  the  King's  Bench,  over  whose 
sacrum  an  extravasation  of  three  quarts  of  blood 
took  place  from  a  severe  contusion. 

Besides  the  rupture  of  an  infinite  nmnber  of 
small  vessels,  and  an  extravasation  of  blood  which 
attend  all  bruises  in  a  greater  or  less  degree,  the 
tone  of  the  fibres  and  vessels  which  have  suffered 
contusion,  is  considerably  disordered.  Nay,  the 
violence  may  have  been  so  great,  that  the  parts 
are  from  the  first  deprived  of  vitality,  and  must 
slough. 

Parts  at  some  distance  from  such  as  are  actually 
struck,  may  suffer  greatly  from  the  violence  of  the 
contusion.  This  effect  is  what  the  French  have 
named  a  cotitrecoup. 

_  The  bad  consequences  of  bruises  are  not  inva- 
riably proportioned  to  the  force  which  has  oper- 
ated; much  depends  on  the  nature  and  situation 
of  the  part.  When  a  contusion  takes  place  on  a 
bone  which  is  thinly  covered  with  soft  parts,  the 
latter  always  suffer  very  severely,  in  consequence 
ot  being  pressed,  at  the  time  of  the  accident,'  be- 
tween two  hard  bodies.  Hence,  bruises  of  the 
shins  frequently  cause  sloughing  and  troublesome 
sores.  Contusions  affecting  the  large  joints  are 
always  serious  cases ;  the  inflammation  occasioned 
is  generally  obstinate,  and  abscesses  and  other  dis- 
eases, which  may  follow,  are  proper  grounds  for 
serious  alarm. 

The  species  of  mischief  which  is  alleged  to  result 
froin  what  are  termed  wind  contusions,  is  noticed 
in  the  article  Gunshot  Wounds. 

In  the  treatment  of  bruises,  three  indications 
present  themselves.  The  first  is  to  prevent  and 
diminish  the  inflammation,  which  from  the  violence 
done  must  be  expected  to  arise.  The  bruised 
parts  should  be  kept  perfectly  at  rest ;  and  either 
be  fomented,  or  covered  with  linen  constantly  wet, 
with  the  liquor  plumbi  acetatis  dilutus,  or  the  lotio 
ammon.  acetatis.  When  muscles  are  bruised,  they 
are  to  be  kept  in  a  relaxed  position,  and  as  quiet 
as  possible. 

If  the  bruise  be  violent,  it  may  be  proper  to 
apply  leeches,  and  even  in  some  cases,  particularly 
when  joints  are  contused,  to  take  blood  from  the 


arm,  but  this  is  rarely  found  to  be  necessary.  In 
every  instance,  the  bowels  should  be  kept  weU  open 
with  calomel  and  saline  purgatives. 

A  second  indication  is  to  promote  the  absorption 
of  the  extravasated  fluid  by  discutient  applications. 
These  may  at  once  be  employed  in  all  ordinary 
contusions,  not  attended  Avith  too  much  violence ; 
for  then  nothing  is  so  beneficial  as  maintaining  a 
continual  evaporation  from  the  bruised  part,  by 
means  of  the  cold  saturnine  lotion,  and,  at  the 
same   time,    repeatedly   applying   leeches.  In 
common  bruises,  however,  the  loiio  ammoniai  hj- 
drochloralis  is  an   excellent   discutient  applica- 
tion ;  but  most  surgeons  are   in  the  habit  of 
ordering  liniments  for  all  ordinary  contusions,  and 
as  these  applications  prove  serviceable  in  accele- 
rating the  absorption  of  the  extravasated  blood,  the 
practice  is  highly  praiseworthy.    The  lininientum 
saponis,  or  the  lininientum  camphoras,  is  as  good  as 
any  that  can  be  employed.  (See  Linimentum.) 
_  In  many  cases,  unattended  with  any  threaten- 
ing appearances  of  inflammation,  but  in  which 
there  is  a  good  deal  of  blood  and  fluid  extravasated, 
bandages  act  very  beneficially,  by  the  remarkable 
power  which  they  have  of  promoting  absorption  by  I  1 
means  of  the  pressure  which  they  produce.  [ ,-, 


A  third  indication  is  to  restore  the  tone  of  the 
parts.  Rubbing  the  parts  with  liniments  has  a 
^ood  deal  of  effect  in  this  way.  But,  notwithstand- 
ing such  applications,  it  is  often  observed,  that 
bruised  parts  continue  for  a  long  while  weak  and 
even  swell,  and  become  cedematous,  when  the 
patient  takes  exercise,  or  allows  them  to  hang 
down,  as  their  functions  in  life  may  require. 
Pumping  cold  water,  two  or  three  times  a  day,  on 
a  part  thus  circumstanced,  is  the  very  best  measure 
which  can  be  adopted.  A  bandage  should  also 
be  worn,  if  the  situation  of  the  part  will  permit, 
I  hese  steps,  together  with  perseverance  in  the  use 
ot  liniments,  and  in  exercise  gradually  increased, 
will  soon  bring  every  thing  into  its  natural  state 
again. 

When  blood  is  extravasated  under  the  skin  in 
large  quantity,  so  as  to  form  a  considerable  tumour, 
the  best  practice  is  generally  to  avoid  making  any 
opening  for  its  discharge.  The  opening  would  not 
procure  the  evacuation  of  a  great  part  of  it ;  if  in- 
ternal  bleeding  were  going  on,  it  would  encourage 
It ;  and  the  air  having  access  to  the  blood  remain- 
ing behind,  would  certainly  be  followed  by  its 
putrefaction.  Hence,  irritation,  suppuration,  and 
sloughing.  In  the  greater  number  of  instances, 
collections  of  blood  under  the  skin,  from  con- 
tusions, are  quietljr,  though  sometimes  slowly, 
absorbed ;  and  the  kinds  of  mischief,  here  spe- 
cified, are  thus  avoided.  In  the  remarkable  case 
which  I  have  adverted  to  as  occurring  in  the 
King's  Bench  Infirmarj',  this  observation  was  well 
illustrated. 

[In  serious  accidents,  contusions  and  even  lacera- 
tions of  the  internal  organs  are  of  frequent  occur- 
rence, especially  in  the  solid  viscera,  such  as  the 
iver,  kidney,  or  spleen.  Blood  is  found  to  be  ef- 
fused in  these  cases,  both  in  the  parenchyma  of  the 
organ,  and  in  the  visceral  cavity.  The  kind  of 
injury  received,  and  its  localit}-,  will  lead  the  sur- 
geon to  diagnose  an  internal" bruise.  The  pallid 
countenance  and  collapse,  accompanied  by  faintness, 
and  the  scarcely  perceptible  pulse,  will  often 
indicate  the  internal  hemorrhage.  In  addition  to 
the  ordinary  remedies  for  contusions,  these  internal 
injuries  will  require  special  treatment,  having  re- 
ference to  the  organ  implicated,  the  inflammation 
which  may  have  ensued,  or  the  loss  of  blood  that 
may  have  occurred.] 

COPAIBA  {Bahamicm  Cojyaiba:),    Its  proper- 
ties closely  resemble  those  of  turpentine.  Exhi- 
bited by  surgeons  principally  in  gonorrlm'a,  gleet, 
leucorrhoja,  piles,  and  some  diseases  of  the  bladder.. 
;Copaiba  has  a  stimulative  action  upon  all  the 
mucous  membranes,  but  it  operates  more  especially 
upon  that  of  the  genito-urinary  organs,  and  it  is 
the  most  efficient  of  all  internal  remedies  in  the  treat- 
ment of  gonorrhoea  and  gleet,  especially  in  the  male 
sex.    (See  Gonoriihcea.)   "  Under  its  influence," 
says  Dr.Pereira,  "the urine  is  increased  in  quantitj-, 
and  altered  in  quality  ;  its  colour  is  heightened,  its 
odour  becomes  balsamic,  and  its  taste  bitter  ;  not 
unfrequently  it  is  turbid,  as  if  containing  mucus." 
(Ef.  of  Malar.  Med.,  vol.  i.  p.  1880,  ed.  3.)  Dr. 
G.  0.  Rees  has  shown  that  the  oloo  resinous  matter 
of  copaiba  enters  the  urine,  and  causes  the  secre- 
tion to  simulate  an  albuminous  condition,  inasmuch 
as  it  becomes  precipitable  by  nitric  acid.   The  pre- 
cipitate may  be  distinguished  from  that  of  albumen 
by  the  fact  of  its  not  subsiding  as  albumen  does 
after  it  has  been  set  aside  for  a  few  hours.  (On 
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Urinary  Diseases,  p.  204.)  Pain  in  the  loins,  and 
other  signs  of  renal  irritation,  are  sometimes  occa- 
sioned by  copaiba,  and  render  it  necessary  to  dis- 
continue its  use.  In  some  persons  it  exerts  a 
purgative  action  on  the  intestinal  mucous  mem- 
brane, and  cannot  be  taken  except  in  combination 
with  small  doses  of  opium  to  counteract  this  effect. 
In  others,  but  this  is  more  rare,  it  produces  a  red 
patchy  eruption  on  the  skin,  of  the  nature  of  urti- 
caria. This  eruption  sometimes  breaks  out  almost 
simultaneously  over  the  v.'hole  surface  of  the  body 
aud  limbs,  causing  great  irritation  and  annoyance, 
and  some  constitutional  disturbance.  It  subsides, 
however,  rapidly,  as  soon  as  the  medicine  is  dis- 
continued.] 

The  common  dose  is  from  ten  drops  to  half  a 
drachm,  two  or  three  times  a  day.  Mr.  Brande 
gives  the  following  formula: — 9"  ^^ueil.  Acacice 
3s3,  Copaibee  53s  tere  .simul  et  adde  gradatim,  Aq. 
Menth.  vir.  3j.  Tincl.  Capsici  nxv. — M.ft.  Haustus 
bis  vel  ter  quotidie  sumendus.  (See  Mcumal  of 
Pharmacy ,  p.  70.)  Copaiba  may  also  be  given 
in  a  solid  form.  For  this  purpose  it  may  be  com- 
bined with  an  alkali  to  form  a  soap,  which  can  be 
made  into  pills,  the  dose  being  from  gr,  xii.  to  9j. 
(See  A,  T.  Thomson's  Mat.  Med.  and  Therapeutics, 
p.  859,  ed.  2.) 

[The  nauseating  effect  of  copaiba  may  often  be 
prevented  b}'  adding  ten  or  fifteen  minims  of  dilute 
sulphuric  acid  to  each  dose.  In  private  practice, 
however,  the  most  convenient  mode  of  giving  it  is 
in  gelatine  capsules.  The  capsule  is  swallowed, 
and  the  gelatine  becoming  dissolved  in  the  stomach, 
the  liquid  balsam  escapes.  The  nauseous  odour 
and  taste  are  thus  altogether  avoided.  Ten  or 
twelve  minims  of  copaiba  are  usually  contained  in 
each  capsule.  Two  or  three,  therefore,  are  re- 
quired for  a  dose.  A  very  thin  membrane  has  also 
been  employed  as  the  investing  substance.  Cap- 
sules thus  made, "  capsules  organiques,'''  are  perhaps 
even  still  more  effectual  in  concealing  the  unplea- 
sant flavour.] 

COPPER.  The  diacetate  and  sulphate  are 
used  in  surgery.  The  former,  often  called  lerugo 
or  prepared  verdigris,  is  employed  as  an  escharotic. 
Mixed  with  an  equal  quantity  of  powdered  can- 
tharides,  it  is  soraeiimes  applied  for  the  removal  of 
warts  and  other  excrescences.  [The  latter,  which 
is  known  by  the  name  of  blue  vitriol,  is  used  in 
substance  as  a  mild  and  safe  escharotic.  In 
solution  it  also  forms  an  useful  astringent  and 
slightly  stimulating  lotion  to  indolent  ulcers.  In- 
jections for  leucorrhoea,  for  gonorrhcea,  both  in 
the  male  and  female,  and  collyria  for  the  eye,  ore 
not  unfrequently  composed  of  the  sulphate  of 
copper.  The  strengtii  adapted  for  these  purposes 
is  from  one  to  five  grains,  or  more,  to  the  ounce 
of  distilled  water.] 

CORNS.  Clavi.  Spincti  pedum.  Calli.  Condy- 
lomata, &c.  A  corn,  technically  called  clavuii, 
from  its  fancied  resemblance  to  the  head  of  a  nail, 
is  a  brawn-like  hardness  of  the  skin,  with  a  kind 
of  root  sometimes  extending  deeply  into  the  sub- 
jacent cellular  tissue.  When  this  is  the  case,  the 
indurated  part  is  fixed  ;  but  while  the  hardness 
is  more  superficial,  it  is  moveable.  Some  corns 
rise  above  the  level  of  the  skin,  in  the  manner  of 
a  flat  wart.  They  arc  hard,  dry,  and  insensible,  just 
like  the  thickened  cuticle  which  is  formed  on  the  soles 
of  the  feet,  or  on  the  hands  of  labouring  people. 
In  the  first  instance,  a  corn  is  n  thickening  of 


the  cuticle,  which  is  secreted  by  the  cutis  in  a 
redundant  horny  form,  from  the  influence  of  pres- 
sure. But,  every  thickening  of  the  cuticle  is  not 
a  corn,  which  term  seems  to  Sir  Benjamin  Brodie 
only  applicable  where  the  cuticle  is  thickened  on  a 
a  projecting  portion  of  bone,  on  which  the  pressure 
is  concentrated.  A  complete  corn,  he  observes, 
is  combined  with  the  formation  of  a  small  bursa 
between  the  cuticle  and  the  cutis.  The  thickened 
cuticle  of  corns,  situated  externally,  becomes  dry, 
hard,  and  horny ;  while  that  of  corns  placed  be- 
tween the  toes,  remains  soft,  and  in  some  degree 
moist:  and  hence  the  distinction  into  to-rf  and  so/l 
corns.  {See  Brodie  in  Land.  Med.  Gaz.  iov  1835, 
1836,  p.  776.) 

Corns  are  entirely  owing  to  repeated  and  long- 
continued  pressure.  Hence,  they  are  most  fre- 
quent in  situations  exposed  to  pressure,  and  where 
the  skin  is  near  bones,  as  on  the  toes,  soles  of 
the  feet,  &c.  However,  corns  have  occasionally 
been  seen  over  the  crista  of  the  ilium,  from  the 
pressure  of  stays,  and  even  on  the  ears,  from  the 
pressure  of  heavy  ear-rings. 

Corns  of  the  feet  are  usually  owing  to  tight 
shoes,  and,  consequently,  are  more  common  in 
the  higher  classes,  and  in  women,  than  other  sub- 
jects. In  females,  indeed,  the  old  ridiculous  fashion 
of  wearing  high-heeled  shoes  was  verjr  conducive 
to  corns.  In  shoes  thus  made,  the  weight  of  the 
body  falls  principally  on  the  toes,  which  become 
wedged  and  compressed. 

Though  some  persons  who  have  corns  suffer 
little,  others  occasionally  endure  such  torture  from 
them,  that  they  are  quite  incapable  of  standing  or 
walking.  Doubtless  the  great  pain  proceeds  from 
the  irritation  of  the  hard  corn  on  the  tender  cutis 
beneath,  which  is  frequently  very  much  inflamed 
in  consequence  of  the  pressure.  Everything 
which  accelerates  the  motion  of  the  blood,  which 
heats  the  feet,  which  increases  the  pressure  of  the 
corn  on  the  subjacent  parts,  or  the  determination 
of  blood  to  the  feet,  or  which  promotes  its  accu- 
mulation in  them,  exasperates  the  pain.  Hence, 
the  bad  effects  of  warm  stockings,  tight  shoes,  exer- 
cise, long  standing,  drinking,  &c.  The  pain  in  warm 
weather  is  always  more  annoying  than  in  winter. 

If  a  person  merely  seeks  temporary  relief,  it 
may  be  obtained  b}--  pulling  off  his  tight  shoes,  sit- 
ting down,  placing  his  feet  in  a  horizontal  posture, 
and  becoming  a  little  cool ;  the  prominent  portion 
of  the  corn  should  be  cut  olf,  as  far  as  it  can  be 
done,  without  exciting  pain  or  bleeding,  and  the 
feet  should  be  bathed  in  warm  water. 

When  the  bursa,  under  the  horny  cuticle,  in 
consequence  of  inflammation,  becomes  distended 
with  fluid,  or  suppurates,  the  pain  and  soreness 
are  excessive,  and  the  slightest  pressure  cannot 
be  endured.  Here  the  removal  of  the  hard  cuticle 
and  letting  out  the  confined  fluid,  small  as  it  may 
bo  in  quantity,  give  prompt  relief.  (Sec  Brodie, 
in  Loud.  Med.  Gax.  for  1!!35,  1(536,  p.  9!)!).) 

The  radical  cure  essentially  requires  tlie  avoid- 
ance of  all  the  above  causes,  and,  particularly,  of 
much  walking  or  standing.  Wide,  soft  shoes, 
should  be  worn.  Such  means  arc  not  only  re- 
quisite for  a  radical  cure,  but  they  alone  very 
often  effect  it.  How  many  wonuui  become  spon- 
taneousyl  free  from  corns  in  childbed,  and  other 
confinements!  Though  the  radical  cure  is  so  easy, 
few  obtain  it,  because  their  perseverance  ceases  as 
soon  as  thev  experience  the  wishcd-for  relief, 
I  1  4 


,  CUPPING. 
WI.en  business,  or  other  circumstances,  prevent 
he  patient  from  adopting  tl.is  plan,  und^LIil 

to  remove  all  pressure  from  the  corii.  For  this 
purpose,  from  eight  to  twelve  pieces  of  linen 
smeared  with  an  emollient  plaster,  and  havine 
an  aperture  cut  in  the  middle,  exactly  adapted  to 
the  size  of  the  corn,  are  to  be  laid  over  each  other 
and  so  applied  to  the  foot,  that  the  corn  is  to  lie  in 
he  opening,  in  such  a  manner  that  it  cannot  be 
touched  by  the  shoe  or  stocking.  When  the 
plaster  has  been  applied  some  weeks,  the  corn 
commonly  disappears,  without  any  other  means, 
bhould  the  corn  be  in  the  sole  of  the  foot,  it  is 
only  necessary  to  put  in  the  shoe  a  felt  sole,  where- 
in a  hole  Jias  been  cut,  corresponding  to  the  situa- 
tion, size,  and  figure  of  the  induration. 

A  corn  may  also  be  certainly,  permanently,  and 
speedily  eradicated  by  the  following  method,  es- 
pecially when  the  plaster  and  felt  sole  with  a  hole 
in  It  are  employed  at  the  same  time.  The  corn  is 
to  be  rubbed  t  wice  a  day  with  an  emollient  ointment, 
such  as  that  of  marshmallows,  or  with  the  liniment 
of  ammonia,  which  is  still  better;  and  in  the  interim, 
IS  to  be  covered  with  a  softening  plaster.  Every 
morning  and  evening,  the  foot  is  to  be  put  for  half 
an  hour  in  warm  water ;  and  whilst  there,  the 
corn  IS  to  be  well  rubbed  with  soap.  Afterwards, 
all  the  soft,  white,  pulpy  outside  of  the  corn  is  to 

IS  to  be  left  off  the  moment  the  patient  begins  to 
complain  of  pam  from  it.  The  same  treatment  is  to 
be  persisted  in,  without  interruption,  until  the  corn 
as  totally  extirpated,  which  is  generally  effected  in 
eight  or  twelve  days.  If  left  off  sooner,  the  corn 
grows  again. 

A  multitude  of  other  remedies  for  curing  corns 
are  recommended.  They  all  possess,  more  or 
Jess,  an  emollient  and  discutient  property.  The 
prmcipal  are  green-wax,  soap,  mercurial  and 
hemlock  plasters,  a  piece  of  green  oil-skin,  &c. 
Ibey  are  to  be  applied  to  the  corn,  and  renewed 
as  often  as  necessary.  A  successful  composition 
consists  of  two  ounces  of  gum  ammoniacum,  the 
same  quantity  of  yellow  wax,  and  six  drachms  of 
superacetate  of  copper.  In  a  fortnight,  if  the  corn 
yet  remain,  a  fresh  plaster  is  to  be  applied. 

It  is  frequently  diiBcult  and  hazardous  to  cut 
out  a  corn.  The  whole  must  be  completely  taken 
away,  or  else  it  grows  again;  and  the  more  fre- 
quently it  is  partially  cut  away,  the  quicker  is  its 
growth  rendered.  When  the  skin  is  moveable, 
and,  consequently,  the  corn  not  adherent  to  the 
subjacent  parts,  its  excision  may  be  performed 
with  facility  and  safety,  but  not  without  pain, 
-uut,  m  the  opposite  case,  eitiier  leaving  a  piece 
of  the  corn  behind,  or  wounding  the  parts  beneath, 
can  seldom  be  avoided. 

Mr.  Wardrop  recommends  cutting,  or  tearing 
awaj',  as  much  of  the  corn  as  can  be  done  with 
safety  ;  then  keeping  the  toe  for  some  time  in  warn 
water ;  and  after  the  adjacent  skin  lias  been  well 
"ned,  rubbing  the  exposed  surface  of  the  corn 
witli  the  argcntum  nitratum,  or  wetting  it,  by  the 
means  of  a  camel's-hair  pencil,  with  a  solution  of 
the  oxymuriate  of  mercury  in  spirit  of  wine. 
rpmnT^  T.         applications,  two  or  three  times 

rv  -r'.''^'''  '^''^  "'°^^^y  ''^'"'^  «  '^"•■e.  (See 
^'Jed.  Uiti:  Truns.  vol.  v.  p.  140.) 

TV,.  recommends  the  emplov- 

"icnt  of  nitrate  of  silver  nearly  in  tlie  same  manner 


W'-'^^^'OP;  The  corn  is  to  be  softened  by 
keeping  the  foot  m  warm  water  for  half  an  hour 
As  much  of  the  corn  is  then  to  be  removed  wUh  a 
s^^ai-p  knife  as  can  be  done  without  m^ik'ng  I 
wound.  The  corn  and  surrounding  skin  are  then 
to  be  moistened  with  warm  water,  and  the  nitrate 
of  silver  rubbed  on  the  corn  very  freely  and  liSt  1? 
on  the  skin,  so  as  not  to  occasion  vesication.  The 
part  IS  then  to  be  exposed  in  order  that  it  may 
become  dry.  About  the  fourteenth  day,  when  the 
cuticle  around  the  corn  is  peeling  off,  the  foot  is  to 
beputm  warm  water  again,  and  the  nitrate  of  silver, 
and  as  much  of  the  subjacent  corn  as  possible  re- 
moved with  a  knife  Then  the  nitrate  o^f  silver  is  to 
beieapplied  and  the  plan  repeated,  till  the  corn 

use  of  Nitrate  of  Silver,  p.  177  ed   2  "1 

out  of  the  axis  of  sight,  or  the  displacement, 
breaking,  and  disturbance  of  the  opaque  lens  in 


various  ways  with  a  kind  of  needle  formed  for 
these  purposes,  so  as  to  bring  about  the  dispersion 
and  absorption  of  the  cataract.    (See  Cataract  -> 
COUVRE  CHEF.    The  name  of  a  bandage 
(isee  Banbage.) 

pS^^J'S^-  Joints,  Diseases  of.) 

CRANIUM,    FRACTURES    OF.  (See 
Head,  Injuries  of.) 

CREOSOTE.  (See  Kreosote.) 
CREPITUS.  The  grating  sensation,  or  noise, 
occasioned  by  the  ends  of  a  fracture,  when  they 
are  moved  and  rubbed  against  each  other  ;  one  of 
the  most  positive  symptoms  of  the  existence  of 
such  an  accident. 

CUPPING  is  performed  by  means  of  a  scari- 
licator,  and  a  glass,  shaped  somewhat  like  a  bell 
1  he  scarificator  is  an  instrument  containing  a 
number  of  lancets,  sometimes  as  many  as  twenty 
which  are  so  contrived,  that  when  the  instrument 
IS  applied  to  any  part  of  the  surface  of  the  body 
and  a  spring  is  pressed,  they  suddenly  start  out, 
and  make  the  necessary  punctures.    The  depth  to 
which  the  lancets  penetrate,  may  be  made  greater 
or  less,  at  the  option  of  the  practitioner.    As  only 
small  vessels  can  be  thus  opened,  a  very  incon- 
siderable quantity  of  blood  would  be  discharged, 
were  not  some  method  taken  to  promote  the  eva- 
cuation.   This  is  commonly  done  with  a  cupping, 
glass,  the  air  within  the  cavity  of  which  is  rarified 
by  the  flame  of  a  small  lamp,  containing  spirit  of 
wme,  and  furnished  with  a  thick  wick.    This  plan 
IS  preferable  to  that  of  setting  on  fire  a  piece  of 
tow,  dipped  in  this  fluid,  and  put  in  the  cavity  of 
the  glass:  "a  clumsy  expedient,  adding  unne- 
cessarily to  the  sufferings  of  the  patient,  by  caute- 
rizing the  skin  ;  doing  liarm  also  by  rarifying  the 
air  more  than  necessary  within  the  glass,  in  conse- 
quence of  which  the  edges  of  the  cup  compress  the 
cutaneous  vessels  so  much  as  to  obstruct  the  influx 
of  blood.     The  larger  the  glass,  if  properly  ex- 
hausted, the  less  pain  docs  the  patient  sufter,  and 
the  more  freely  does  the  blood  flow."  (See 
Maplesonon  the  Art  of  Cupping, Tfi'f.  03—05.  12mo. 
Loud.  IU13.)    According  to  Dr.  Osborne,  tliosc 
cupping-glasses  which  have  broad  spreading  edges 
are  far  inferior,  both  in  convenience  of  application 
and  in  power  of  preserving  a  vacuum,  to  those  with 
perpendicular  edges.     He  also  recommends  an 
assortment  of  cupping-glasses  with  oval  and  other 
shaped  innuths.    (See  Dublin  Joiirn.  of  ]\lcti. 
Science,  vol.  iii.  p.  341.)    The  mouth  of  the 
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Jilss  is  placed  over  the  scarifications,  and  when 
[lie  rarilied  air  in  it  becomes  condensed  as  it  cools, 
tlie  glass  is  forced  down  on  the  skin,  and  n  con- 
siderable suction  takes  place. 

When  the  operation  is  about  to  be  done,  a  basin 
of  warm  water',  a  piece  of  fine  sponge,  and  a 
lighted  candle,  should  be  provided.  As  many  of 
the  cupping-glasses  as  may  be  judged  necessary 
are  to  be  put  in  the  basin.  If  sixteen  or  twenty 
ounces  of  blood  are  to  be  taken  awaj',  four  glasses 
of  a  size  adapted  to  the  surface  to  which  they  are 
to  be  applied  will  generally  be  required.  Each 
glass  is  then  to  be  held  for  an  instant  over  the 
llamo  of  the  spirit-lamp,  and  immediately  placed 
upon  the  skin.  Upon  the  quickness  with  which 
tliis  is  done,  the  neatness  and  efficacy  of  the  oper- 
ation will  depend.  If  dry  cupping  be  only  in- 
tended, the  glasses  may  be  allowed  to  remain  nn 
the  skin  for  a  few  minutes,  and  be  replaced  five 
or  six  times,  with  a  little  variation  of  their  position, 
in  order  to  prevent  the  skin  from  being  hurt  by 
their  pressure.  If  the  intention  be  to  scarify  and 
take  away  blood,  the  glass  ought  not  to  remain 
more  than  a  minute,  when  the  scarificator  is  to  be 
instantly  applied  ;  fur  by  the  quickness  with  which 
the  application  of  the  scarificator  succeeds  the  re- 
moval of  the  glass,  the  patient  is  saved  a  degree  of 
pain,  which  he  would  otherwise  suffer  from  the 
making  of  the  punctures.  When  the  glasses  are 
so  full  as  to  be  in  danger  of  falling  off,  or  the  blood 
is  coagulated  in  them,  they  should  be  removed, 
emptied,  and  applied  again.  For  the  sake  of 
neatness,  care  should  be  taken  to  insert  the  nail 
imderthe  upper  part  of  the  glass,  and  remove  it  so 
as  to  keep  its  bottom  downwards,  the  scarifications 
being  at  the  same  time  wiped  with  a  sponge  wet 
in  warm  water.  The  glasses  also,  previously  to 
each  application,  should  be  rinsed  in  warm  water, 
but  not  dried.  For  other  useful  directions,  see 
j\fuplesoti^s  Treatise,  p.  64,  &c. 

Trials  have  been  made  of  syringes,  calculated  to 
cxliaust  the  air  from  cupping-glasses  ;  but  the 
plan  is  not  found  so  convenient  as  that  above 
described. 

A  common  pledget  of  lint,  or  bit  of  rag,  is 
usually  applied  as  a  dressing  for  the  punctures  I 


made  with  the  scarificator,  or  they  may  be  covered 
hy  a  piece  of  adhesive  or  soap  plaster. 

If  a  little  smarting  be  not  minded,  Mr.  Maple- 
son  prefers  the  application  of  arquebusade  water, 
or  spirits  of  wine,  as  it  immediately  stops  the 
oozing  of  blood,  and  prevents  subsequent  itching. 
(P.  09.) 

Instead  of  a  scarificator,  Dr.  Osborne  recom- 
mends an  instrument,  which  he  proposes  to  name 
poll/tome,  which  consists  of  several  lancets  with 
circular  edges,  fixed  parallel  in  a  frame,  to  which 
a  convenient  handle  is  attached.  The  instrument 
is  drawn  rapidly  along  the  skin,  so  as  to  make  a 
row  of  continuous  incisions  of  about  one-sixteenth 
or  one-eighth  of  an  inch  in  depth,  and  an  inch  in 
length.  This  instrument  has  been  suggested  as 
better  calculated,  than  a  scarificator,  to  insure  an 
adequate  discharge  of  blood.  (See  Osborne  in 
Dublin  Joimi,  of  Med.  Science,  vol.  iii.  p.  340.) 
Such  an  instrument  might  perhaps  be  added  to 
the  case  of  cupping  instniments  with  advantage, 
if  it  were  only  to  be  employed  where  the  short 
deep  punctures  of  common  scarificators  failed  to 
procm-e  a  sufRcient  degree  of  bleeding. 

CUPRI  SULPHAS  {Sulphate  of  Copper)  is 
an  escharotic,  and  an  ingredient  in  several  lotions 
for  ulcers,  coll3'ria  for  the  eyes,  and  injections  for 
the  urethra.    (See  Copper.) 

CURETTE  (French).  An  instrument,  shaped 
like  a  minute  spoon,  or  scoop,  invented  by  Daviel, 
and  used  for  taking  away  any  opaque  matter, 
which  may  remain  behind  the  pupil  after  a  cata- 
ract has  been  extracted. 

CURVATURE   OF  THE   SPINE,  (See 

VERTEBRiE,  DISEASES  OF.) 

CYSTITOME  (from  xuo-Tif  and  refjivu,  to  cut). 
An  instrument,  invented  by  M.  de  la  Faye,  for 
opening  the  capsule  of  the  crystalline  lens. 

CYSTOCELE  (from  icvcttis,  the  bladder,  and 
K-nXT],  a  tumor).  A  hernia,  formed  by  a  protrusion 
of  the  bladder.    (See  Hernia.) 

CYSTOTOMIA  (from  kvo-tis,  the  bladder, 
and  refivu  to  cut).  The  operation  of  opening  the 
bladder,  for  the  extraction  of  a  stone  or  calculus. 
(See  Lithotomy.) 


D 


JJACRYOMA  (from  Saiepiu,  to  weep).  An 
impervious  stale  of  one  or  both  the  puncta  lacliry- 
malia,  preventing  the  tears  from  passing  into  the 
lachrymal  sac. 

DAUCU8.    (See  Cataplasma  Dauci.) 
DECOCTUM   ANTHKMIDIS.    ]>  Florum 
anthemitlis,  3  ss.  AqucB  dnlillatce,  Oct.j.  Boil  ten 
minutes,  and  strain  the  liquor.    A  common  de- 
coction for  fomentations.    (See  Foimentum.) 

DECOCTUM  HELLEBORI  ALBL  — (Z)e- 
coclum  Veralri.)  Pulmris  radicis  kcllebori  albi, 
j.  Ar/ua;  destillatw.,  Oct.ij.  Spiritus  vini  rcctijimti, 
ij.  Boil  the  water  and  powder  till  only  one- 
half  the  fluid  remains,  and  wlicn  cold,  add  the 
spirit. 

This  is  used  as  a  lotion  for  psora,  porrigo,  and 
Borne  other  cutaneous  nfl'ections. 

DECOCTUM  PAPAVEllIS.  p,  I'apuvcris 
lomniferi  capsulurum concisarum,  5  iv.yJ7'«a',  Oct.iv. 


Boil  for  a  quarter  of  an  hour,  and  strain.  A  com- 
mon fomenting  fluid. 

[DECOCTUM  PAREIR^.  p.  Parcira',  5  x. 
AqiuB  dcslillaicc,  Oct.  jss.  Boil  down  to  a  pint,  and 
strain. — Ph.  Lond.  This  decoction  is  frequently 
used  with  great  advantage  in  cases  of  chronic 
inflannnation  of  the  bladder.  It  has  been  strongly 
recommended  by  Sir  B.  Brodie,  who  says  he  is 
satisfied  that  it  has  a  great  influence  over  this 
disease,  lessening  very  materially  the  secretion  of 
ropy  mucus  ;  and,  he  believes,  diminishing  the  in- 
flanmiation  of  the  bladder  also.  He  employs  half 
an  oinicc  of  the  root  to  three  pints  of  water,  gently 
boiled  down  to  one  pint ;  eight  or  twelve  ounces 
to  bo  taken  dail}'.  It  may  be  combined  with 
tincture  of  hyoscynmus,  and  in  those  cases  in 
which  there  is  a  deposit  of  tlio  phosphates,  some 
nitric  or  muriatic  acid  may  also  be  added.  {On 
Bis.  of  the  Urinuri/  Oryans,  p.  11 2.)  J 
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[DECOCTUM  QUERCUS.  ^Quercrls  cor- 
ticis  conlusce,  o  x.  Aqtiai  desliUat<e,  Oct.  ij.  Boi' 
down  to  a  pint,  and  strain.  Decoction  of  oak  bark 
IS  in  constant  use  as  an  astringent  injection,  gargle, 
or  lotion.  It  is  an  excellent  injection  for  vaginal 
and  uterine  discharges,  and  may  be  used  witli  ad- 
\-antage,  both  as  lotion  and  injection,  in  hreraor- 
rhoids  or  prolapse  of  the  rectum.! 

DECOCTUM  SARS^.  ^  SarscB  radicis 
concisce,  3  v.  Aquas  fervenlis,  Oct.  iv.  The  sar- 
saparilla  is  to  be  macerated  for  foui'  hours  near 
the  fire,  m  a  vessel  lightly  dosed.  The  root  is 
then  to  be  taken  out,  bruised,  and  put  into  the 
liuid  again.  The  maceration  is  to  be  continued 
two  hom-3  longer,  after  which  the  liquor  is  to  be 
boiled  till  only  two  pints  remain.  Lastly,  it  is  to 
be  strained. 

DECOCTUM  SARS^  COMPOSITUM 
^  Decocli  sarscBfenentis,  Oct.  iv.  Sassafras  ra- 
dicis  conciscv,  cjuaiaoi  ligni  rasi,  glycirrhizce  radicis 
contiisce,  aa.  3  x.  Mezerei  radicis  corticis,  3  iij. 
l  o  be  boiled  together  for  a  quarter  of  an  hour,  and 
then  strained.  This,  and  the  preceding  decoction 
ot  sarsaparilla,  are  much  prescribed  in  venereal 
cases,  and,  at  the  present  time,  are  often  prescribed 
in  combination  with  iodide  of  potassium,  in  doses 
ot  from  three  to  five  grains  of  the  latter,  three 
times  a  day.  Sarsaparilla  is  also  given  for  the  cure 
of  a  variety  of  cutaneous  diseases,  and  in  scrofula. 
Ihe  simple  decoction  is  frequently  directed  for 
the  restoration  of  the  constitution  after  a  course  of 
mercury,  sometimes  mixed  with  an  equal  quan- 
tity of  milk.  The  common  dose  of  both  the  decoc- 
tons  is  from  four  to  eight  ounces,  three  times  a  day. 
The  compound  one  possesses  similar  qualities  to 
those  of  the  famous  Lisbon  diet  drink,  for  which  it 
is  now  a  common  substitute. 

DECOCTUM  ULML  9,  Ulmi  corticis  re- 
cenhs  co7iius.  '^ijss.  A quce,  Oct.  ir.  Boil  to  two 
pints,  and  then  strain  the  liquor.  Frequently  pre- 
scribed in  cutaneous  diseases. 

[DECOCTUM  UViE  URSI.  p,  Foliorum 
Uva  Ursi,  g  j.  Aqum  destillatcs,  Oct.  jss.  Boil 
down  to  a  pint,  and  strain.  This  decoction  is  used 
in  chronic  affections  of  the  bladder  ;  it  is  slightly 
astringent  and  diuretic.  Dr.  Prout  says,  that  if 
steadily  persevered  in  for  a  considerable  time,  it 
seldom  fails  to  diminish  the  irritation  and  quantity 
of  mucus,  and  thus  to  mitigate  the  sufferings  of  the 
patients.  Sir  B.  Brodie,  on  the  other  hand,  states 
that  it  has  frequently  disappointed  him,  and  that 
lie  has  seen  much  more  good  done  by  the  decoction 
of  pareira.] 

DELITESCENCE.  When  an  external  in. 
flammation,  with  its  usual  effects,  swelling,  red. 
ness,  &c.  subside  with  extraordinary  rapidity,  the 
case  is  said  to  terminate  in  delitescence. 

DEPRESSION   OF  THE   SKULL.  (See 


DIPLOPIA. 


THE  CATARACT. 
When  the  blood  flows 


Head,  Injuries  of.) 

DEPRESSION  OF 
(See  Cataract.) 

DETERMINATION   

into  a  part  more  rapidly  and  copiously  than  is 
natural,  it  is  said,  in  the  language  of  surgery,  that 
there  is  a  determination  of  blood  to  it.    (See  Hv- 

I'ERjEMIA.) 

pi^RlOSIS  (from  Sfaipe'oi,  to  divide).  A 
mvision  of  substance  ;  a  solution  of  continuity, 
ihis  was  formerly  a  sort  of  generic  term  applied 
to  every  part  of  surgery,  by  which  the  continuity 
01  parts  was  divided. 


DIGESTION  (from  diyero,  to  dissolve).  I; 

the  d.gestmu  oi  a  wound,  or  ulcer,  the  old  surgeoi 

Sy^pT"  "  -'-^  f--- 

thif  SSecr^''^-    ^PPli'=^tions  which  promote 

DIORTHOSIS,  (from    hop96^,  to  direct) 
One  of  the  ancient  divisions  of  surgery  :  it  signifies 

DTSo'Pl/r 'I  P-P-  BituatS" 
DIPLO  PIA  (from  5w\oi3j,  double,  and 

°'  T"^"''  ^°  ^^'"^  duplicaiu  . 

Even  when  the  eyes  are  perfectly  heallhy,  an 
object,    under    certain    circumstances,  appears 
double  when  viewed  with  both  of  them.  "Thus 
(as  Dr.  Arnott  has  observed),  if  a  person  hold  the 
two  forefingers  in  a  line  from  his  eyes,  so  that  one 
may  be  more  distant  than  the  other,  by  then 
looking  at  the  nearest,  the  more  distant  will  appear 
double,  and  by  looking  at  the  more  distant,  the 
nearer  will  appear  double."    {Elem.  of  Phi/sivs, 
vol.  11.  p.  217.)    It  is  not,  however,  double  vision 
ot  this  kind,  which  I  mean  here  to  consider  ;  but 
only  those  forms  of  the  disorder  which  depend 
upon,  or  are  connected  with,  morbid  or  abnormal 
states  either  of  the  eye  itself,  or  other  parts,  which 
directly  or  indirectly  exercise  an  influence  over  it. 
Double  vision  is  of  two  kinds.    For  instance,  the 
patient  either  sees  an  object  double,  treble,  &c. 
only  when  he  is  looking  at  it  with  both  his  eyesj 
and  no  sooner  is  one  eye  shut  than  the  object  is 
seen  single  and  right  j  or  else  he  sees  every  object 
double,  whether  he  surveys  it  with  one  or  both  his 
eyes.    The  disorder  is  observed  to  affect  persons 
m  different  degrees.    Patients  seldom  see  the  two 
appearances  which  objects  present  with  equal 
distinctness  ;  but  generally  discern  one  much 
more  plainly  and  perfectly  than  the  other.  The 
first  distinct  shape,  which  strikes  the  eye,  is  com- 
monly that  of  the  real  object,  while  the  second  is 
indistinct,  false,  and  visionary.    Therefore,  pa- 
tients labouring  under  this  affection,  seldom  make 
a  mistake,  but  almost  always  know  which  is  the 
true  and  real  object.    However,  there  are  cases 
in  which  the  patient  sees  with  equal  clearness  the 
two  appearances  which  things  assume,  so  that  he 
is  incapable  of  distinguishing  the  real  object  from 
what  is  false  and  only  imaginary. 

The  disorder  is  sometimes  transitory  and  of 
short  duration,  and  may  be  brought  on  in  a  healthy 
eye  by  some  accidental  cause,  generally  an  irri- 
tation affecting  the  organ.    Sometimes  the  com- 
plaint is  continual  ;  sometimes  periodical.  In 
particular  instances,  the  patient  only  sees  objects 
double  when  he  has  been  straining  his  sight  for  a 
considerable  time,  as,  for  example,  when  he  has 
been  reading  a  small  print  for  a  long  while  by 
candlelight.     In  this  case  the  disorder  becomes 
lessened  by  shutting  the  eyes  for  a  few  moments. 
There  are  also  instances  in  which  the  objects 
have  a  double  appearance  only  at  a  particular  dis- 
tance, and  not  either  when  they  are  nearer  or 
further  off.    Sometimes  the  patient  sees  objects 
double  only  upon  one  side  ;  as,  for  exampir, 
when  he  turns  his  eyes  to  the  right  hand,  wliile 
nothing  of  this  sort  is  experienced  in  looking  in 
any  other  direction.     In  certain  cases  objects 
appear  double,  in  whatever  way  the  eyes  are 
turned  and  directed. 

The  causes  of  double  vision  may  be  divided 
into  four  classes.  Namely,  the  object  which  the 
patient  looks  at  may  be  represented  double  upon 
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tbe  retina  ;  which  is  tlie  effect  of  the  first  class 
of  causes.  Or,  the  object  miiy  be  depicted  in  one 
eye  differently  from  what  it  is  in  the  other,  in 
regard  to  size,  position,  distance,  clearness,  &c.  : 
this  is  the  effect  of  the  second  class  of  causes.  Or, 
the  object  mny  appear  to  one  eye  to  be  in  a  different 
place  from  that  which  it  seems  to  the  other  to 
occupy  ;  the  effect  of  the  third  class  of  causes. 
Or,  lastly,  the  sensibility  of  the  optic  nerves  is 
defective,  so  that  the  image  of  an  object,  though  it 
may  appear  single  to  one  eye  as  well  as  the  other, 
yet,  in  one  identical  situation  will  seem  double  to 
both  of  them.  AVheu  the  complaint  originates 
from  causes  of  the  first  and  fourth  class,  the  pa- 
tient sees  things  double,  whether  he  is  using  only 
one,  or  both  eyes  ;  but,  when  it  proceeds  from  the 
second  and  third  classes  of  causes,  the  patient  sees 
objects  double  only  when  he  is  looking  at  them 
with  both  eyes,  and  no  sooner  does  he  shut  one, 
than  objects  put  on  their  natural  single  appear- 
ance. 

The  following  are  the  chief  causes  of  the  first 
class,  of  a  single  object  being  depicted  upon  the 
retina  as  if  double  : — 1.  An  unevenness  of  the 
cornea,  which  is  divided  into  two  or  more  convex 
STirfaces.  {Haller,  Element.  Physiol,  t.  v.  p.  i35.) 
According  to  Beer,  this  conformation  of  the  cornea 
is  mostly  a  result  of  several  preceding  ulcers  of  that 
membrane,  in  which  circumstance  the  patient  sees 
with  the  affected  eye  not  merely  double,  but  treble, 
and  quadruple,  of  which  facts  Beer  has  met  with 
some  examples.  {LehrevondenAugenlcr.h. ii.^.  31.) 
However,  in  a  far  greater  number  of  instances, 
such  unevenness  of  the  cornea,  though  equally 
considerable,  does  not  occasion  this  defect  of  sight. 
We  have  principally  an  opportunity  of  observing 
cases  of  this  sort  after  tiie  operation  of  extracting 
cataract.  Hence  it  would  seem,  that  the  ine- 
qualities must  be  of  very  particular  shape  to  pro- 
duce double  vision.  The  diagnosis  of  this  cause 
is  easy  enough  ;  but  the  removal  of  it  is  imprac- 
ticable ;  for,  how  is  it  possible  to  restore  the  original 
shape  of  the  cornea  ?  On  this  case,  however,  Beer 
delivers  a  more  favourable  prognosis  than  Richter  ; 
for  he  states,  that,  when  the  patient  is  not  decrepit, 
the  double  vision,  from  altered  shape  of  the  cornea, 
will  gradually  disappear  of  itself,  when  proper  care 
is  taken  of  the  constitution,  and  in  particular  of  the 
eye.  (B.  ii.  p.  32.)  2.  An  inequality  of  the  an- 
terior surface  of  the  crystalline  lens,  whereby  the 
same  is  divided  into  several  distinct  surfaces, 
it  is  suspected  may  be  one  cause  of  diplopia. 
M.  Prc'vost  has  given  the  history  of  his  own  case  of 
double  vision  with  a  single  eye,  which  he  conceives 
may  arise  from  such  a  cause.  (See  Annates  de 
Chiinie,  &c.  t.  51,  p.  210.  Paris.  1032.)  An  in- 
structive case  of  irregular  refraction  from  some 
defect  in  the  lens,  is  that  of  Professor  Airy,  who 
derived  vast  assistance  from  a  lens,  the  spherical 
surface  of  which  was  3^  inches,  and  the  cylindrical 
4^  inches.  Vision  was  most  distinct  when  the 
cylindrical  surface  was  turned  from  the  eye,  find 
the  glass  close  to  the  organ.  (See  Trans,  of  Cam- 
bridge Phil.  Soc.)  A  double  aperture  in  the  iris, 
or,  as  the  case  is  termed,  a  double  pupil,  and  a 
deviation  of  the  pupil  from  its  natural  position, 
have  been  enumerated  as  causes  of  diplopia. 
(^Baumer,  in  Act.  Soc.  I/assiac,  t.  i.  No.  27.) 
However,  Ilichter  deems  the  reality  of  the  first  of 
these  causes  doubtful  ;  for  cases  have  been  noticed 
where  double  vision  was  not  the  effect  of  there 


being  two  openings  in  the  iris.  (Janin,  Mem.  sur 
I'CEU.)  But,  were  the  disorder  actually  to  origi- 
nate in  this  way,  the  experiment  might  be  made 
of  converting  the  two  apertures  into  one. 

The  causes  of  the  second  class,  by  the  effect  of 
which  the  object  is  represented,  in  regard  to  its 
size,  position,  distance,  &c.  differently  in  one  eye 
from  what  it  is  in  the  other,  are  for  the  most  part 
rather  possible,  than  such  as  have  been  actually 
observed.  The  causes  which  make  objects  assume 
an  appearance  contrary  to  the  real  one,  may  some- 
times be  confined  to  one  eye,  to  which  things  are 
depicted  diversely  from  what  they  are  to  the  other 
healthy  eye,  so  that  the  patient  sees,  as  it  were, 
double.  Thus,  for  example,  there  may  be  a 
stronger  refraction  of  the  rays  of  light  in  one  eye 
than  the  other  ;  the  patient  may  be  myopic  with 
one  eye,  and  presbyopic  with  the  other ;  and  then 
the  object  will  seem  to  one  eye  large,  to  the  other 
small  ;  to  one  eye  distant,  to  the  other  plainly 
near.  This  state  of  the  sight,  indeed,  is  said  to 
have  occurred  after  operating  upon  a  cataract  in 
one  eye.  {Heiiermann.)  However,  that  this  is  not 
always  the  consequence  of  operating  upon  a  cata- 
ract in  one  eye,  while  the  other  is  perfect,  is  suffi- 
ciently clear.  (See  Cataract.)  In  particular 
examples,  perpendicular  objects  seem  to  have  a 
sloping  posture.  When  it  is  considered  that  only 
one  eye  is  thus  affected,  and  that  to  it  things  will 
appear  sloping,  and  to  the  other  straight,  double 
vision  must  be  the  effect.    (See  Sight,  defects 

OF.) 

When  both  eyes  are  so  directed  to  an  object 
that  it  becomes  situated  in  the  axis  of  vision  of  each 
of  these  organs,  such  object  is  represented  in  both 
at  the  same  place,  that  is,  it  is  depicted  upon  that 
part  of  the  retina  on  which  the  axis  of  sight  falls. 
Thus,  the  object  seems  to  both  eyes  to  be  in  the 
same  place,  and  though  the  two  organs  discern  the 
thing,  it  only  communicates  a  single  appearance. 
But  when  one  eye  is  turned  to  any  object  in  such  a 
way  that  the  object  is  situated  in  the  axis  of  vision 
of  this  eye  while  the  opposite  eye  is  so  turned  that 
the  same  object  is  placed  on  one  side  of  its  axis  of 
vision  ;  in  other  words,  when  a  person  squints  ;  the 
object  is  depicted  in  one  eye  upon  a  different  part 
of  the  retina  from  what  it  is  in  the  other ;  conse- 
quently, the  object  appears  to  the  two  respective 
organs  to  be  differently  situated,  and  the  patient  is 
affected  with  diplopia.  This  is  the  third  species  of 
this  disorder,  which  arises  from  strabismus  as  a 
third  kind  of  occasional  cause.  Such  patients  na- 
turally see  objects  double  only  when  they  behold 
them  with  both  eyes.  A  lady,  whom  I  know,  is 
much  annoyed  with  diplopia,  the  effect  of  deep- 
seated  disease  in  the  orbit,  whereby  the  eye  is 
forced  out  of  its  natural  position.  See  Strabismus, 

A  person  who  squints  usually  has  one  eye 
stronger  than  the  other,  and  the  weakness  of  one 
of  those  organs  is  the  common  cause  of  the  strabis- 
mus. Such  a  person  does  not  see  objects  double, 
because  he  only  sees  with  one  eye  well,  and  with 
the  other  so  faintly  and  imperfectly,  that  scarcely 
any  impression  is  made.  Hence,  every  case  of 
strabismus  is  not  necessarily  combined  with  diplo- 
pia ;  indeed,  the  common  kind  of  squinting  is  not 
joined  with  it.  A  person  affected  with  strabismus, 
only  sees  double  when  tlie  sight  of  each  eye  is 
equally  strong,  and  when  the  squinting  does  not 
depend  upon  any  weakness  of  one  of  the  eyes,  but 
upon  some  other  occasional  causes.    The  principal 
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causes  of  the  utter  sort  are  of  a  spasmodic  nature 
Viz.  an  imtation  affects  some  muscle  of  the  ^.e 
m  such  a  manner,  that  the  patient  is  incapacitated 
irom  monng  both  ]us  eyes' according  to^his  wUl, 
and  ftom  directmg  them  to  any  object,  so  that  such 
object  may  be  at  once  in  the  axis  of  vision  of  both 
Un  this  case,  tlio  observations  of  Sir  E.  Home  are 
in  terestmg,  who  has  made  various  reflections  on  the 
effect  of  an  n-regular  action  of  the  straight  muscles 

r  f^^'-*"  ^^'"'^"""g  double  vision. 
fraus  li97.)  Perhaps,  however,  the  cases  ad- 
duced furnish  no  very  conclusive  evidence  that 
the  diplopia  depended  merely  on  the  state  of  the 
muscles,  nidependent  of  that  of  the  brain.  fSee 
jVackcnzie,  On  Dis.  ofiU  Eye,  p.  344,  ed.  4.) 

K.chter  states,  that,  in  the  majoritv  of  cases 
the  imtation  is  seated  in  the  gastric  organs,  though 
any  other  species  of  irritation  may  operate  upon  the 
eyes  in  a  similar  manner.    This  kind  of  diplopia 
is  frequently  attendant  on  other  spasmodic  diseases 
.•i3_  a  symptom.    It  often  accompanies  hypochon- 
driasis.   Sometimes  it  is  the  consequence  of  violent 
pain     Richter  informs  us  of  a  man  who  saw 
double,  and  squinted,  during  a  severe  headach. 
ile  states,  that  another  was  affected  in  the  same 
way  durmg  a  toothach.    Sometimes  diplopia  is 
owing  to  a  paralysis  of  one  of  the  muscles  of  the 
eye  {Morgagni  de  Sedilms  et  Causis  Morbormn 
epist.  xm.  art.  20.  a  paralysis  of  the  abductor  muscle)  • 
sometimes  to  a  tumor  in  the  orbit.    The  diagnosis 
ot  this  kind  of  diplopia  is  free  from  difficulty  the 
patient  having  been  affected  with  squinting'ever 
since  things  appeared  double  to  him. 

The  views  which  Sir  E.  Home  took  of  diplopia 
from  irregular  action,  spasm,  or  weakness  of  any 
particular  muscle  of  the  eye,  led  him  to  propose  a 
pUui  of  treatment,  the  principle  of  which  is  to  keep 
the  muscle  affected  for  a  time  perfectly  at  rest 
which  is  easily  done  by  covering  the  eye  with  a 
bandage,  and  not  allowing  the  organ  to  be  at  all 
employed. 

The  fourth  class  of  causes  are  such  irritations  as 
act  upon  the  optic  nerves,  changing  their  sensibility 
ill  such  a  way,  that  objects  do  not  make  that  sort 
ol  impression  upon  them  which  thev  ought  to  do. 
ihus,  things  sometimes  have  the  appearance  of 
being  coloured,  when  they  are  really  not  so  ;  im- 
movable objects  seem  in  motion,  straight  objects 
appear  oblique,  and  in  the  cases  which  we  are  now 
treating  of,  single  things  seem  to  the  eye  double, 
treble,  &c.    This  faulty  kind  of  sensibility  may 
also  be  produced  by  irritation  in  eyes  which  are 
perfectly  sound  ;  but  it  is  most  readily  occasioned 
in  eyes  which  are  preternaturally  weak  and  irrita- 
ble._    In  these,  very  trivial  irritations  will  often 
excite  it.    In  the  treatment,  the  common  indica- 
tion is  to  discover  and  remove  whatever  irritation 
conduces  to  this  effect ;  but  the  attempt  frequently 


modi  a  /  ^  f  1  \'  "'"y  ^vith  fipns- 

hc?d\c?rd  ?  H  'r^'  °^           kinds.  Severe 
hcadachs  and  toothachs  are  sometimes  joined  with 
this  aflect.on  of  the  sight,   llichter  mentions  a  bo 
who  being  ,„  the  woods,  was  strucrby  the  both 
of  a  tree  over  the  eye  ;  and,  in  conscqiience  of  the 
accment,  became  affected  with  diploL     He  ' 
forms  us  of  a  man  who  rode  a  journey  on  horse: 
back  along  a  snowy  road  on  a  very  sunshinv  dav 
and  was  affected  in  the  same  mann^r'tll^afe 
tion  of  the  eyes  is  sometimes  the  effect  of  iniuries 
of  the  head.   fSee  Hilt,  Cn,., c  ..  J'^'^'? 


of  the  head.  (See  Hilts  Cases  eV.X  ^  ^  p  ToO 
&chmucker,  Med.  Chir.  Remark,  b.  i.  No  "a 
Hennens  MilHary  Suryery,  p.  345,  ed.  2.)  In  U^ii: 

>,Januar3'  183/)  a  woman,  under  my  care,  who 
was  admitted  on  account  of  a  blow  on  her  hS 
whereby  she  was  stunned.  On  recovering  from 
this,  she  became  affected  with  diplopia.  At  first 
all  objects  appeared  double,  unless  one  eye  were 
sliut :  afterwards,  they  were  seen  correctly  with 
both  eyes  open,  if  within  six  or  eight  inches  of  these 
organs.  In  a  still  later  stage,  objects  above  the 
horizontal  line  were  seen  single  ;  below  it,  double 
except  when  one  eye  was  shut.  ' 

Persons  who  have  weak  eyes  are  apt  to  become 
double-sighted,  whenever  they  look  attentively  for 
a  long  while  at  any  light  shining  objects.  Patients 

fn  n^r,  ""'^  cj*'""  sometimes  double-sighted. 
{Crooc/i  s  Cases,  &c.  vol.  ii.) 

Diplopia  frequently  terminates  in  some  other 
disorder  of  the  eyes,  and  is  often  the  forerimner  of 
amaurosis. 

The  cure  partly  depends  upon  the  nature  of  the 
remote  cause,  and  partly  upon  the  condition  of 
the  eye.  Some  causes  are  easy,  others  difficult, 
ot  removal.  ' 

The  treatment  consists  in  endeavouring  to  find 
out  and  remove  the  irritation  occasioning  the  dis- 
order.   The  majority  of  such  irritations  are  of  the 
same  nature  as  those  which  give  rise  to  gutta 
serena._  (See  Amaurosis.)    Indeed,  both  the 
complaints  are  often  only  different  effects  of  the 
same  cause,  and  of  course  require  a  similar  mode 
of  treatment.    The  boy,  whom  Richter  mentions 
as  having  become  double-sighted  in  consequence 
of  being  struck  over  the  eye  with  the  bough  of  a 
tree,  was  cured  by  the  external  use  of  the  infusum 
radicis  valerianaj  and  spiritus  vini  crocatus,  with 
which  the  eyelids  and  adjacent  pai-ts  were  rubbed 
several  times  a  day.    A  diplopia  which  followed 
a  violent  fright,  was  cured  by  valerian,  preceded 
by  a  few  doses  of  bitartrate  of  potash.    Tlie  case 
recorded  by  Dr.  Ileuiien,  as  proceeding  from  a 
gunshot  wound  of  the  soft  parts  covering  the  root 
of  the  nose  and  riglit  eyebrow,  yielded  to  abfti- 
neuce,   occasional    emetics,    and   cold  collyria. 
(Principles  of  Mil.  Sun/cry,  p.  345,  ed.  2.)  The 


m  L  .  r  r''[?--^''''^-''^''''^";''''^''"'^^'''"8'''  University  College  Hospita  ,  who  had 

b  SUn  fhfdt  '"Pl^Pi-^         consequence  of  concussion  the 

bo  diminished  or  removed.    Here  the  grand  indi-  j  brain,  was  materially  benefited  by  cupping  and 


cation  is  to  cure  the  weakness  imd  irritability  of 
the  organs. 

According  to  Richter,  the  fourth  class  of  causes 
ot  diplopia  18  the  most  frequent.  The  irritations 
arc  ot_  various  kinds,  and  generally  seated  in  tiie 
abdominal  viscera.  Diplopia  is  sometimes  the 
consequence  of  inebriety,  foulness  of  the  stomacii, 
■ntennitting  fevers,  hypochondriasis,  worms, 
wowever,  the  complaint  is  occasionally  excited  bv 
other  sorts  of  irritation.  It  has  frequently  followed 


purgative  medicines,  followed  up'  by'  mercuri', 
and  blistering  the  nape  of  the  neck  ;  and  latterl3-, 
by  the  exhibition  of  the  carbonate  of  iron.  A 
hypochondriacal  patient  got  rid  of  the  disorder  by 
means  of  the  warm  bath.  A  diplopia,  supposed  t'o 
arise  from  disorder  of  the  biliary  secretion,  was 
cured  by  means  of  pills  made  of  gum  g.ilbamim, 
guaiacuiu,  rhubarb,  and  Venice  soap,  assisted  with 
emetics  and  purgatives. 

When  the  irritation  is  only  of  temporary  dura- 
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tion,  as,  for  instance,  that  of  looking  at  shining 
objects  ;  wlien  the  disoi'dcr  continues  after  the 
removal  of  the  irritation  ;  or,  lastly,  when  the 
irritation  cannot  be  well  detected  ;  the  surgeon  is 
to  endeavour,  bj'  means  of  nervous  and  soothing 
medicines,  cither  to  remove  the  impression  which 
the  irritation  has  left  upon  the  nerves,  or  to  render 
the  nerves  insensible  to  the  continuing  irritation. 
The  following  remedies  have  proved  useful  in 
cases  of  diplopia  :  —  Hartshorn  dropped  into  the 
hand,  and  held  before  the  eyes  ;  the  external  use 
of  the  spiritus  vini  crocatus  ;  warm  bathing  of 
the  eye,  particularly  in  a  decoction  of  white 
poppy  heads  ;  bathing  the  eye  in  cold  collyria  ; 
the  internal  administration  of  bark,  valerian,  small 
doses  of  ipecacuanha,  oxide  of  zinc,  and  oleum 
cajepnti.  (See  Iilcltter''s  Anfangsgr.  der  Wundarxn. 
b.  iii.  kap.  15.) 

According  to  Beer,  the  diplopia  which  is  not 
an  effect  of  the  continuance  of  another  disease 
after  inflammation  of  the  ej'e,  but  probably  de- 
pends upon  injury  of  the  retina,  caused  hy  such 
inflammation,  usually  diminishes,  without  the  as- 
sistance of  art,  if  the  eye  be  not  abused.  {Lehre 
von  den  Augenki:  b.  ii.  p.  32.) 

See  A.  Voter  et  J.  C.  Heinickei;  Visus  Vitia  duo 
rarissima  ;  altenim  duplicati,  alterum  dimidiati,  &c. 
"Wittemb.  1723.  (Haller,  Diss  ad  Morb.  t.  i.  p.  305.) 
.7.  J.  Klauhold,  De  Visu  duplicato,  4to.  Argent.  1746. 
Buchner,  De  Visione  simplici  et  duplice,  4to.  Argent, 
1753.  Elder,  R^cherches  Physiques  sur  la  diverse 
R^frangibilite  des  rayons  de  lumiere;  Mdm.  de 
I'Acad.  des  Sciences,  &'c.  Berlin,  p.  200. 1754.  Klinhe, 
De  Diplopia,  4to.  Gott.  1774.  JB.  Gooch,  Cliir.  Cases, 
&c.  vol.  ii.  p.  42,  &c.  8vo.  Lond.  1792.  Sir  E.  Home's 
Obs.  on  the  Straight  Muscles  of  the  Eye,  and  the 
Structure  of  the  Cornea,  in  Phil.  Trans,  for  1797. 
Keghellini, 'Ltttexa  sopra  I'ofFera  della  cista  In  una 
Donna,  &c.  Svo.  Venet,  1749;  An  instance  of  Diplopia 
from  double  pupil.  Diet,  des  Sciences  M^d.  t.  ix. 
p.  497.  Wardrop,  Essays  on  the  Morbid  Anatomy 
of  the  Human  Eye,  vol.  li.  p.  216,  &c.  Svo.  Lond. 
1818.  Robert  G.  Graves,  M.D.  on  Double  and  Single 
Vision,  in  Dubl.  Journ.  of  Med.  Sciences,  vol.  i. 
p.  255.  8vo.  1832.  Mackenzie,  on  Dis.  of  the  Eye, 
ed.  4.  Airy,  in  Trans,  of  Cambridge  Phil.  Society. 

DIRECTORj  an' instrument  in  such  common 
requisition  that  it  is  always  contained  in  every 
pocket  case.  It  ought  to  be  made  of  silver,  which 
qualifies  it  to  be  bent  into  any  convenient  shape. 
Its  ordinary  use  is  to  direct  the  knife,  and  protect 
the  pans  underneath  from  its  edge  or  point.  The 
surgeon  introduces  the  director  under  the  parts 
which  he  means  to  divide,  and  then  either  cuts 
down,  along  the  groove,  with  a  common  bistoury, 
or  cuts  upward  with  a  narrow,  curve-pointed 
bistoury,  the  point  of  which  is  turned  upwards, 
and  which  he  carefully  introduces  along  the  groove. 
This  instrument  and  the  probe-pointed  bistoury 
are  commonly  employed  for  opening  sinuses,  for 
cutting  fistulae  in  ano,  and  fistula;  in  other  situa- 
tions, and  for  dilating  the  stricture  in  hernia. 
The  French  employ  the  director  very  commonly 
in  that  stage  of  operations  for  aneurism,  in  which 
the  artery  is  to  ^be  separated  from  the  adjacent 
vein,  or  nerve :  the  director  is  put  under  the 
artery,  which  the  surgeon  then  examines  carefully, 
and  even  presses  upon,  to  ascertain  wiiat  effect  is 
produced  on  the  pulsations  of  the  aneurism,  and 
whether  any  of  the  consequences  of  pressing  on  a 
nerve  are  excited.  If  the  experiment  be  satisfac- 
tory, the  ligature  is  then  introduced  with  an  eye 
probe,  wliich  is  passed  along  the  groove  of  the 
director. 


DISLOCATION  (from  disloeo,  to  put  out  of 
place).  Lumlion,  When  the  articular  sur- 
faces of  the  bones  are  forced  out  of  their  proper 
situation,  the  accident  is  termed  a  dislocation  or 
lua'aiion. 

Sir  Astley  Cooper  has  justly  remarked,  that,  of 
the  various  accidents  which  happen  to  the  body, 
there  are  few  which  require  more  prompt  assist- 
ance, or  in  which  the  reputation  of  the  surgeon  is 
more  at  stake,  than  cases  of  luxation  ;  for,  if 
much  time  be  lost  prior  to  the  attempt  at  reduc- 
tion, there  is  great  additional  difficulty  in  accom- 
plishing it,  and  it  is  often  entirely  incapable  of 
being  effected.  If  it  remains  unknown,  and  con- 
sequently unreduced,  the  patient  becomes  a  living 
memorial  of  the  surgeon's  ignorance  or  inattention. 
Hence,  this  experienced  surgeon  forcibly  incul- 
cates the  careful  study  of  anatomy ;  the  want  of 
an  accurate  knowledge  of  the  structure  of  the 
joints  being  the  chief  cause  of  the  many  errors 
which  happen  in  the  diagnosis  and  treatment  of 
dislocated  bones.  The  following  passage  cannot  be 
too  deeply  impressed  upon  the  surgeon's  mind :  — 
"  A  considerable  share  of  anatomical  knowledge 
is  required  to  detect  the  nature  of  these  accidents, 
as  well  as  to  suggest  the  best  means  of  reduction  ; 
and  it  is  much  to  be  lamented  that  students 
neglect  to  inform  themselves  sufficiently  of  the 
structure  of  the  joints.  They  often  dissect  the 
muscles  of  a  limb  with  great  neatness  and  minute- 
ness, and  then  throw  it  away,  without  any  exa- 
mination of  the  ligaments,  the  knowledge  of  which, 
in  a  surgical  point  of  view,  is  of  infinitely  greater 
importance  ;  and  from  hence  arise  the  numerous 
errors  of  which  they  are  guilty  when  they  embark 
in  the  practice  of  their  profession  ;  for,  the  injuries 
of  the  hip,  elbow,  and  shoulder  are  scarcely  to  be 
detected  but  by  those  who  possess  accurate  ana- 
tomical information."  {Stirgical  Essays,  part.  i. 
p.  2.) 

General  Remarks  on  Dislocation. 

The  most  important  points  for  consideration  with 
respect  to  dislocations  generally  are:  —  1.  With 
respect  to  the  articulation,  in  which  these  accidents 
take  place ;  2.  The  extent  of  the  dislocation ;  3. 
The  direction  in  which  the  bone  is  displaced ;  4. 
The  length  of  time  the  displacement  has  continued  ; 
5.  The  circumstances  wliich  accompany  it,  and 
which  make  it  simple  or  compound;  and  lastlj',  6. 
With  respect  to  the  causes  of  the  accident. 

I.  Every  kind  of  joint  is  not  equally  liable  to 
dislocation.  [In  articulations  with  contiguous  sur- 
faces (spiarlh roses) — that  is,  in  joints  where  there 
is  no  synovial  cavity,  but  where  ligamentous  fibres 
pass  from  the  entire  surface  of  one  bone  to  that  of 
the  other,  as  in  the  pelvic  articulations,  or  in  those 
between  the  bodies  of  the  vertebrai — dislocations 
are  most  rarely  met  with.]  Experience  proves,  for 
instance,  that  in  the  greater  part  of  the  vertebral 
column,  luxations . ire  almost  impossible,  unless  there 
be  also  a  fracture,  the  pieces  of  bone  being  articu- 
lated by  extensive  and  numerous  surfaces,  varying 
in  their  form  and  direction,  and  so  tied  together  by 
many  powerful  elastic  means,  that  very  little 
motion  is  allowed.  Experience  proves,  also,  that 
the  strength  of  the  articulations  of  the  pelvic  bones 
can  scarcely  be  affected  l)y  enormous  efforts,  un- 
less these  bones  be  simultaneously  fractured. 

In  articulations  with  contiguous  surfaces  (diar- 
throscs),  the  facility  with  wbicli  dislocations  liappcn, 
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depends  «pon  the  extent  and  variety  of  motion  in 
such  joints.    Thus,  in  the  short  bones  of  the  car- 
pus, and  particularly  of  the  tarsus,  and  at  the  carpal 
and  tarsal  extremities  of  the  metacarpal  and  meta- 
tai-sa   bones,  where  flat  broad  surfaces  are  held 
together  by  ligaments,   strong,   numerous,  and 
partly  interarticular,  and  where  only  an  obscure 
degree  of  motion  can  take  place  {arthrodia),  disloca- 
tions are  unfrequent,  and  can  only  be  produced  bv 
uncommon  violence.    It  is  in  the  loose  joints  (enar- 
Mrosw)  which  admit  of  motion  in  every  direction 
that  dislocations  most  frequently  occur  ;  as  is  exem- 
plihed  in  the  joint  of  the  humerus  with  the  scapula 
On  the  contrary,      ginghjmoid  joints,  which  allow 
motion  only  in  two  directions,  are  not  so  often  dis- 
located.   The  articular  surfaces  of  the  latter  are 
of  great  extent;  and,  consequently,  the  heads  of 
_  the  bones  must  be  pushed  a  great  way  in  order  to 
be  completely  dislocated ;  and  the  ligaments  are 
numerous  and  strong. 

2.  With  respect  to  the  extent  of  dislocation 
luxations  are  either  complete  or  incomplete.  The 
latter  term  is  applied  when  the  articular  surfaces 
still  remain  partially  in  contact.    Incomplete  dis- 
locations are  most  frequently  seen  in  ginglymoid 
articulations,  as  those  of  the  ankle,  knee,  and  elbow. 
In  these,  the  luxation  is  generally  incomplete  • 
and  very  great  violence  must  have  operated  when 
the  bones  are  completely  dislocated.  In  the  elbow 
the  dislocation  is  sometimes  partial,  with  respect 
to  the  ulna  and  radius.    In  the  orbicular  articu- 
lations, luxations  are  usually  complete.  How- 
ever the  OS  humeri   sometimes  rests  upon  the 
edge  of  the  glenoid  cavity,  and  readily  returns 
into  Its  ^socket.    The  lower  jaw  is  sometimes  par- 
tially dislocated  in  a  manner  different  from  what 
is  commonly  meant  by  this  expression,  viz.  one  of 
Its  condyles  is  luxated,  while  the  other  remains  in 
its  natural  situation. 

A  partial  dislocation  sometimes  occurs  at  the 
ankle-joint.  "  An  ankle  was  dissected  at  Guy's 
and  given  to  the  collection  of  St.  Thomas's,  which 
was  partially  dislocated  :  the  end  of  the  tibia  rested 
still  m  part  upon  the  astralagus  ;  but  a  large  por- 
tion of  its  surface  was  seated  on  the  os  naviculare, 
and  the  tibia,  altered  by  this  change  of  placed 
had  formed  two  new  articular  surfaces,  with  their 
faces  turned  in  opposite  directions  towards  the 
two  bones.  The  dislocation  had  not  been  re- 
duced."  {Sir  A.  Cooper.) 

3.  In  the  orbicular  joints,  the  head  of  the  bone 
may  be  dislocated  at  any  point  of  their  circum- 
ference ;  and  the  luxations  are  named  accordingly 
upward,  dovmtvard,  fonvard,  and  hacleivard.  In 
the  ginglymoid  articulations,  the  bones  may  be 
dislocated  either  laterally,  or  forward,  or  back- 
ward. 

4.  The  length  of  time  a  dislocation  has  existed 
makes  a  material  difference.  In  general,  recent 
dislocations  may  bo  easily  reduced  ;  but  when  the 
head  of  a  bone  has  been  out  of  its  place  several 
days,  the  reduction  becomes  exceedingly  difficult ; 
and,  in  older  cases,  often  impossible.  In  these 
latter  the  soft  parts,  and  the  bone  itself,  have  ac- 
quired a  certain  position  ;  the  muscles  have  adapted 
themselves  in  length  to  the  altered  situation  of  the 
Oone  to  which  they  are  attached,  and,  sometimes, 
cannot  be  lengthened  suflicientlv  for  it  to  be  re- 
aiicecl.  Indeed,  I  believe  that  Sir  Astley  Cooper's 
statement  18  quite  correct,  that  the  difflci'.lty  in  the 
reduction,  arising  from  the  muscles,  is  proportioned 


Desau  t  and  Boyer  suspected,  that  frequent]  , 

bsed'Td'     -t  f^"^"  soon  brom- 

W  into  'f'"^  °f  the  head  of  the 

oone-  into  its  original  situation.    However  with 
regard  to  the  doctrine  of  the  reduction  being 
fi  St  ever  prevented  by  this  cause,  I  believe,  wi 
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(f^^9^oal  Essays  part  i.  p.  ]8;  and  Treatise,  4-0., 

7^^'"'  Thompson's  dissection  of  a 

dislocated  humerus,  the  capsular  ligament  was 
completely  torn  from  the  whole  circumference  of 
the  humerus.  In  one  of  Mr.  Crampton's  cases  it 
was  detached  to  the  extent  of  more^han  ha  Ae 
circumference;  and,  in  an  instance  of  direct  dfs! 
location  forwards,  the  rent  was  of  sufficient  extent. 

but  no  more,  to  permit  the  head  of  the  bone  to 
pass  easily  through  it."    (See  Thompson,  in  Med. 
Obs.  and  Inq.  vol  ii.  p.  349.    Ph.  Crampton,  in 
Dublin  Journ.  of  Med.  Science,  vol.  iii.  p.  47—49  ) 
5.  Ihe  difference  is  immense,  in  regard  to  the 
danger  of  the  case,  arising  from  the  circumstance 
ot  a  dislocation  being  attended,  or  unattended,  with 
a  wound,  communicating,  internally  with  the  joint, 
and  externally  with  the  air.    When  there  is  no 
wound  of  this  kind,  the  danger  is  generally  trivial, 
and  the  dislocation  is  termed  simple:  but  should 
there  be  such  a  wound,  together  with  the  dis- 
location the  case  IS  denominated  compound,  and  is 
frequently  accompanied  with  peril.    Indeed,  the 
atter  kind  of  accident  sometimes  renders  amputa- 
tion necessary,  and,  in  too  many  instances,  has  a 
fatal  termination. 

_  6.  The  causes  of  dislocations  are  external  or 
internal.  A  predisposition  to  such  accidents  may 
depend  on  circumstances  natural,  or  accidental. 
Ihe_  great  latitude  of  motion,  which  the  joint 
admits  of;  the  little  extent  of  the  articular  sur- 
taces  ;  the  looseness  and  fewness  of  the  ligaments  • 
the  lowness  of  one  side  of  the  articular  cavity,  as 
I  the  anterior  and  inferior  part  of  the  acetabulum  • 
[  and  the  8llallo^vness  of  the  cavity,  as  of  that  of 
the  scapula  ;  are  natural  predisposing  causes  of 
luxations. 

A  paralytic  affection  of  the  muscles  of  a  joint, 
and  a  looseness  of  its  ligaments,  are  also  pre- 
disposing causes.  When  the  deltoid  muscle  has 
been  paralytic,  the  mere  weight  of  the  arm  has 
been  known  to  cause  such  a  lengthening  of  the 
capsular  ligament  of  the  shoulder-joint,  that  the 
head  of  the  humerus  descended  two  or  three  inches 
from  the  glenoid  cavity. 

Two  cases,  illustrative  of  the  tendency  to  dislo- 
cation from  a  weakened,  or  paralytic  state  of  the 
muscles,  are  recorded  by  Sir  A.  Cooper.  Ihe 
hrst  is  that  of  a  junior  officer  of  an  India  ship, 
who,  for  some  trifling  oftVnce,  had  been  placed 
with  his  foot  upon  a  small  projection  on  the  decl<, 
while  his  arm  was  kept  forcibly  drawn  up  to  the 
yardarm  for  an  hour.    "  When  he  returned  to 
England,  he  had  the  power  of  readily  throwing 
that  arm  from  its  socket,  merely  by  raising  it 
towards  his  head  ;  but  a  very  slight  extension 
reduced  it.    The  muscles  wore  wasted,  also,  as  in 
the  case  of  paralysis."    The  other  example  hap- 
pened to  a  young  gentleman,  troubled  with  a  para- 
lytic affection  of  his  right  side  from  dentition. 
"  The  muscles  of  the  shoulder  were  wasted,  and  he 
had  the  power  of  tlirowing  his  os  humeri  over  the 
posterior  edge  of  the  glenoid  cavity  of  the  sciipula, 
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from  whence  it  became  easily  reduced."  In  tliese 
cases  no  laceration  of  the  ligaments  could  have 
occurred,  and  the  influence  of  the  muscles  in  pre- 
venting dislocation,  and  in  impeding  reduction,  is 
exemplified.  {Surgical  Essays,  part  i.  p.  10.) 
Mr.  Brindley,  of  Wink  Hill,  communicated  to 
Sir  A.  Cooper  an  account  of  a  dislocation  of  the 
03  femoris,  which  the  patient,  a  man  of  50,  is  able 
to  produce  and  reduce  whenever  he  chooses.  One 
of  ray  pupils  gave  me  an  account  of  a  similar  case 
in  another  part  of  the  country. 

The  looseness  of  the  ligaments  sometimes  makes 
the  occurrence  of  dislocations  so  easy,  that  the 
slightest  causes  produce  them.  Some  persons 
cannot  yawn,  or  laugh,  without  running  the  risk 
of  their  lower  jaw  being  luxated.  Collections  of 
fluid  within  the  knee,  causing  a  relaxation  of  the 
ligament  of  the  patella,  are  often  followed  by  a 
dislocation  of  that  bone.  And,  whenever  a  bone 
has  been  once  dislocated,  it  ever  afterwards  has  a 
tendency  to  be  displaced  again  by  a  slighter  cause 
than  what  was  first  necessary  to  produce  the  acci- 
dent. This  tendency  likewise  increases  with  every 
new  displacement. 

Diseases  which  destroy  the  cartilages,  ligaments, 
and  articular  cavities  of  the  bones,  may  give  rise 
to  a  dislocation.  The  knee  is  sometimes,  but  not 
frequently,  partially  luxated  in  consequence  of 
disease  ;  and  the  thigh  is  now  and  then  dislocated 
in  consequence  of  the  acetabulum  and  ligaments 
being  more  or  less  destroyed.  Such  dislocations 
are  termed  spontaneoiis,  or  consecutive. 

At  St.  Thomas's  Hospital,  there  is  a  preparation 
of  a  knee,  dislocated  in  consequence  of  ulceration, 
and  in  the  state  of  ankylosis,  the  leg  forming  a 
right  angle  with  the  femur  directly  forwards.  (See 
Sir  A.  Cooper's  Surg.  Essays,  part  i.  p.  11.) 

An  enarthrodial  or  ball  and  socket  joint  can 
only  be  dislocated  by  external  violence  ;  a  blow,  a 
fall,  or  the  action  of  the  muscles,  when  the  axis  of 
the  bone  is  in  a  direction  more  or  less  oblique  with 
respect  to  the  surface  with  which  it  is  articulated. 

Any  external  force  may  occasion  a  dislocation  of 
ginglymoid  joints,  in  which  case  the  displacement,  as 
before  mentioned,  is  generally  incomplete  ;  but  in 
the  ball  and  socket  articulations,  the  action  of  the 
muscles  sometimes  has  a  share  in  producing  the  ac- 
cident. So,  when  a  person  falls  on  his  elbow,  while 
his  arm  is  raised  outwards  from  his  side,  the  force, 
thus  applied,  will  undoubtedly  contribute  to  push 
the  head  of  the  os  brachii  out  of  the  glenoid  cavity, 
at  the  lower  and  internal  part.  Still,  the  sudden 
action  of  the  pectoralis  major,  lattissimus  dorsi,  and 
teres  major,  which  always  takes  place  from  the 
alarm,  will  also  aid  in  pulling  the  head  of  the  bone 
downwards.  Under  certain  circumstances,  the  ac- 
tion of  the  muscles  alone  may  produce  a  disloca- 
tion, without  the  conjoint  operation  of  any  out- 
ward force,  as  is  commonly  exemplified  in  the 
lower  jaw,  and  in  some  dislocations  of  the  patella. 
But,  in  other  cases,  when  the  patient  is  aware  in 
time  of  tlie  violence  vvhich  is  about  to  operate,  and 
his  muscles  are  prepared  for  resistance,  a  disloca- 
tion cannot  be  produced  without  the  greatest  dif- 
ficulty {Sir  A.  Cooper,  op.  cit.  p.  15.),  unless  the 
posture  of  the  member  at  the  moment  be  such  as 
to  render  the  action  of  the  strongest  muscles  con- 
ducive to  the  displacement,  instead  of  preventive 
of  it,  as  is  frequently  the  case  in  luxations  of  the 
shoulder. 

[In  the  above  description,  indirect  force,  that  is 


to  say,  force  operating  at  a  distance  from  the  joint, 
or  at  the  opposite  end  of  the  bone  to  be  disphaced, 
is  alone  taken  into  consideration.  This,  however, 
though  perhaps  the  most  frequent  way,  is  not  the 
only  way  in  which  these  accidents  are  occasioned, 
for  they  may  be  produced  also  by  direct  force  ap- 
plied immediatel}''  over  the  joint  itself.  Thus,  for 
example,  the  humerus  may  be  dislocated  back- 
wards by  a  blow  or  fall  upon  the  front  of  the 
shoulder.  In  the  latter  class  of  cases  there  will 
probably  be  contusion  and  ecchymosis  observable 
in  the  immediate  neighbourhood  of  the  injury  ; 
while  in  the  former,  if  contusion  is  present,  it  will 
be  situated  at  a  distance.] 

Dislocations  are  constantly  attended  with  more 
or  less  laceration  or  elongation  of  the  ligaments  ; 
and  in  the  shoulder  and  hip,  the  capsules  are 
always  torn,  when  the  accident  is  produced  by 
violence.  Some  instances,  in  which  the  ligaments 
are  only  lengthened  and  relaxed,  I  have  already 
quoted.  Sometimes  a  dislocation  is  attended  with 
a  fracture :  mostly  when  the  ankle  is  luxated,  the 
fibula  is  broken  ;  and  in  dislocation  at  the  hip,  the 
acetabulum  may  be  fractured.  (Sir  A.  Cooper,  op. 
cit.  p.  15.  Wallace,  in  Diihl.  Trans,  of  King''s  and 
Queen's  College,  vol.  v.) 

Symptoms  op  Dislocations. 

Every  dislocation  produces  pain  and  incapacity 
in  the  limb  or  part ;  but,  these  are  only  equivocal 
symptoms,  and  cannot  distinguish  the  case  from  a 
fracture,  nor  even  from  a  simple  contusion.  A 
severe,  but  obtuse,  pain  arises  from  the  pressure  of 
the  head  of  the  bone  upon  the  muscles  ;  sometimes 
the  pain  is  rendered  more  acute  by  the  pressure 
being  made  upon  a  large  nerve.  {Sir  A.  Cooper's 
Treatise,  p.  6.) 

In  order  that  a  dislocation  of  the  hip  or  shoulder 
may  happen,_  there  must  be  a  particular  attitude  of 
the  limb  during  the  action  of  the  external  violence. 
Indeed,  in  the  former,  the  displacement  can  hardly 
occur  from  the  direct  action  of  the  cause  on  the  arti- 
culation itself.  The  force  always  acts  with  greater 
efl'ect  the  further  it  is  from  the  joint,  and  the  longer 
the  lever  is  which  it  affects.  Thus,  in  a  fall  on  the 
side,  when  the  arm,  raised  considerably  from  the 
trunk,  has  to  sustain  all  the  weight  of  the  body 
on  a  point  at  its  inner  side,  the  probability  of  a 
dislocation  is  evident,  and  even  that  the  head  of 
the  bone  has  been  forced  through  the  lower  portion 
of  the  capsular  ligament. 

The  symptoms,  which  Boyer  terms  positive,  de- 
serve to  be  well  remembered. 

1.  In  dislocations  of  orbicular  joints,  and  com- 
plete luxations  of  ginglymoid  joints,  the  articular 
surfaces  are  not  at  all  in  contact,  and  the  point 
where  the  dislocated  bone  is  lodged,  cannot  bo 
upon  the  same  level  with  the  centre  of  the  cavity, 
from  which  it  has  been  forced.  Hence  a  change 
iu_  the  length  of  the  limb.  In  the  ginglymoid 
joints,  such  alteration  can  only  be  a  shortening 
proportioned  to  the  extent  of  the  displacement. 
But,  in  tlie  orbicular  joints,  the  bone  may  bo  dis- 
placed aiul  carried  above,  or  below,  the  articular 
cavit}',  so  that,  in  the  first  event,  a  shortening,  in 
the  second,  an  elongation  of  the  limb,  will  be  pro- 
duced. But  as  the  direction  of  the  member  is  at 
the  s.ame  time  altered,  it  is  not  always  practicable 
to  place  the  limbs  parallel  together,  nor  to  bring 
them  near  the  trunk,  for  the  purpose  of  judging 
whether  they  are  lengthened  or  shortened.  A 
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comparison,  liowever,  made  without  this  ndvantaee, 
will  generally  enable  the  surgeon  to  form  a  correct 
opinion.  The  proper  length  of  a  dislocated  limb 
cannot  be  restored,  except  by  putting  the  bone 
back  into  the  cavity  from  which  it  has  slipped. 
In  general,  this  cannot  be  accomplished  without 
considerable  efforts,  while  a  slight  exertion  is 
usually  sufKcient  to  restore  the  proper  length  of  the 
limb  in  cases  where  the  shortening  depends  upon 
a  fracture.  Also  when  once  the  natural  length  of 
the  limb  has  been  restored  in  dislocations,  it 
remains  ;  while,  in  fractures,  the  shortening  recurs 
as  soon  as  the  extension  is  discontinued.  As  for 
elongation  of  the  limb,  it  can  never  happen  in 
cases  of  fracture,  as  it  does  in  certain  dislocations. 

2.  In  many  eases  the  direction  of  the  axis  of  the 
limb  is  unavoidably  altered.    This  circumstance 
arises  from  the  resistance  of  that  portion  of  the  ar- 
ticular ligaments,  which  has  not  been  ruptured,  as 
well  as  from  the  action  of  the  muscles.    In  dis- 
location of  orbicular  joints,  the  tension  of  certain 
muscles  is  a  cause  of  a  rotatory  movement  of  the 
dislocated  limb  at  the  moment  of  the  displacement, 
and  which  it  afterwards  retains.    Thus  in  dislo- 
cations of  the  thigh  bone  at  the  hip,  the  toes  and 
knee  are  turned  outward  or  inward,  according  as 
the  head  of  the  bone  happens  to  be  situated  at  the 
inside  or  outside  of  the  joint.     The  alteration  in 
the  length  of  the  part,  and  in  its  position  generally, 
is  permanent  when  it  depends  upon  a  dislocation  ; 
whereas  in  fractures  the  same  changes  occur,  but 
can  be  made  to  cease  at  once,  without  any  parti- 
cular effort. 

3.  The  absolute  immobility  of  a  limb,  or,  at 
least,  the  inability  of  performing  certain  motions, 
is  amongst  the  most  characteristic  symptoms  of  a 
dislocation.    In  complete  luxations  of  some  gin- 
glymoid  joints,  the  dislocated  limb  is  absolutely, 
or  very  nearly,  incapable  of  any  motion.  Thus, 
in  the  dislocation  of  the  forearm  backwards,  the 
particular  disposition  of  the  bones,  and  the  extreme 
tension  of  the  extensor  and  flexor  muscles,  confine 
the  limb  in  the  half-bent  state,  and  at  the  same 
time  resist  every  spontaneous  motion,  and  likewise 
almost  every  motion  which  is  communicated.  In 
the  orbicular  joints,  the  painful  tension  of  the 
muscles,  which  surround  the  luxated  bone,  nearly 
impedes  all  spontaneous  movements  ;  but,  in  ge- 
neral, analogous  motions  to  that  by  which  the 
displacement  was  produced,  can  be  communicated 
to  the  limb,  though  not  without  exciting  pain. 
Thus,  in  the  dislocation  of  the  humerus  downward, 
the  elbow  hardly  admits  of  being  put  near  the  side, 
nor  of  being  carried  forward,  and  backward  ;  but 
it  can  easily  be  raised  up.    In  the  dislocation  of 
the  acromial  end  of  the  clavicle,  the  patient  can 
bring  the  arm  towards  the  trunk,  separate  it  a 
little  from  the  side,  or  carry  it  forward  or  back- 
ward ;  but  he  cannot  raise  it  in  a  direct  way. 
Lastly,  in  complete  lateral  dislocations  of  such 
joints  as  have  alternate  motions,  the  patient  has 
the  power  of  performing  no  motion  of  the  part ; 
but  the  complete  destruction  of  all  the  means  of 
union  allows  the  limb  to  obey  everj^  species  of 
extraneous  impulse. 

Sometimes,  as  Sir.  A.  Cooper  has  remarked,  a 
considerable  degree  of  motion  continues  for  a  short 
time:  thus,  in  a  man,  brought  into  Guy's  ITos- 
PU;il,  whose  tbigii-bone  had  just  been  dislocated 
into  the  foramen  ovale,  a  great  mobility  of  tlic  fe- 
mur still  remained  ;  but,  "in  less  than  three  hours 


it  became  firmly  fixed  in  its  new  situation  by 
contraction  of  the  muscles."    (Surffical  Esso 

th.^'lii?/!K°''''''°"',''"^"^''^  '"'^^  elongation  of 
the  limb  the  general  and  uniform  tension  of  ail 
the  muscles  arranged  along  it,  gives  to  these  orgai  s 
an  appearance  as  if  they  lay  nearer  the  circum- 
erence  of  the  bone   and  the  limb  were  smaller 
than  Its  fellow.     The  muscles,  however,  whi  ' 
belong  to  the  side,  from  which  the  dislocat 
bone  has  become  more  distant,  appear  ten.ci 
and  harder.    On  the  contrary,  in  dislocations, 
where  the  limb  is  shortened,  tlie  muscles  are  re- 
laxed ;  but  being  irritated,  they  contract  and  ac- 
commodate themselves  to  the  shortened  state  of 
le  limb     Hence  the  extraordinary  swelling  of 
their  fleshy  part,  and  the  manifestly  increased  dia- 
meter of  the  portion  of  the  member  to  which  they 
belong.  We  have  a  striking  example  of  this  in  the 
dislocation  of  the  thigh  upward  and  outward,  where 
the  muscles  at  the  inner  side  of  the  limb  form  a  dis- 
tinct oblong  tumor.    In  dislocations  of  the  thigh, 
the  glutajus  maximus  on  the  same  side  is  flattened 
11  the  bone  is  carried  inward  ;  but  it  is  more  pro- 
minent when  the  thigh-bone  is  carried  outward  • 
and  Its  lower  edge  is  situated  higher,  or  lower,  than 
in  the  natural  state,  according  as  the  luxation  may 
have  taken  place  upward  or  downward.    In  the 
complete  luxation  of  the  forearm  backward,  the 
triceps  is  tense,  and  forms  a  cylindrical  promi- 
nence, owing  to  the  displacement  of  the  olecranon 
backward. 

The  form  of  the  joints  principally  depends  upon 
tlie  shape  of  the  heads  of  the  bones.  Hence  the 
natiu-al  relation  of  the  bones  to  each  other  cannot 
be  altered,  without  a  change  being  immediately 
produced  m  the  external  form  of  the  joint.  The 
changes,  which  the  muscles  passing  over  the 
luxated  joint  undergo  at  the  same  time  in  their 
situation  and  direction,  contribute  likewise  to 
destroy  the  harmony  of  the  outlines  of  the 
linib. 

When  the  head  of  a  bone  has  slipped  out  of  the 
articular  cavity,  it  may  often  be  felt  in  its  new 
situation,  while  at  the  articulation  itself  may  be 
remarked  a  flatness  caused  by  one  of  the  neigh- 
bouring muscles  stretched  over  the  articular  cavity, 
and  more  deeply  the  outline  and  depression  of  this' 
cavity  itself  can  be  perceived.    The  bony  emi- 
nences, situated  near  the  joint,  and  whose  outlines 
were  gradually  cftaced  in  the  general  form  of  the 
member,  are  sometimes  rendered  more  apparent 
by  the  displacement,  and  project,  in  a  stronger 
degree,  than  in  the  natural  state,  while,  in  other 
instances,  they  project  less,  and  become  more  con- 
cealed.  On  this  part  of  the  subject,  Sir.  A.  Cooper 
is  particularly  correct,  when  he  observes,  that  the 
head  of  the  bone  can  generally  be  felt  in  its  new 
situation,  excepting  in  some  of  the  dislocations  of 
the  hip,  and  its  rotation  is  often  tlie  best  criterion 
of  the  accident.    T/ie  natural  jiromincnccs  of  bone, 
near  the  joint,  citlicr  disajijiear,  or  become  less  con- 
spicuous, as  the  trochanter  at  the  hi})-joint.  Some- 
times the  reverse  occurs .;  for  in  dislocations  of  the 
shoulder,  the  acromion  jirnjects  more  than  usual. 
(Surg.  JEssays,  part  i.  p.  4.) 

The  lines,  made  by  the  contour  of  the  limb,  and 
the  natural  relation  of  the  bones,  are  so  manifestly 
broken  in  dislocations  of  ginglymoid  joints,  that, 
when  there  is  no  inflaininatory  swelling,  the  case 
is  at  once  manifest.    Alorc  certain  knowledge, 


however,  and  more  correct  infoniiation,  respecting 
the  kind  of  displacement,  are  to  lie  obtained,  by 
attentively  examining  the  changes  of  position, 
which  certain  processes,  or  prominent  points  of 
the  dislocated  bone,  or  bones,  have  undergone, 
and  which  are  the  more  obvioii?  in  these  joints, 
inasmuch  as  they  give  attachment  to  the  principal 
muscles.     Tlie  natural  relations  of  these  pro- 
cesses being  known,  the  least  error  of  situation 
ought  to  strike  the  well-informed  practitioner. 
Thus,  in  the  elbow-joint,  a  considerable  differ- 
ence in  the  respective  height,  and  in  the  distances 
between  the  olecranon  and  internal  and  external 
condyles,  can  be  easily  distinguished.     But  the 
thing  is  less  easy  when  the  surrounding  parts  are 
so  swelled  and  tense  as  to  make  the  bony  pro- 
jections deeper  fi-om  the  surface,  and  less  obvious 
to  examination.     Even  then,  however,  a  good 
surgeon  will  at  least  find  something  to  make  him 
suspect  the  dislocation,  and  the  suspicion  will  be 
confirmed  when  he  again  examines  the  part  after 
the  swelling  has  begun  to  subside.    It  is  of  the 
utmost  consequence  to  make  out  what  the  case  is 
as  early  as  possible  ;  for  the  unnatural  state  in 
which  the  soft  parts  are  placed,  keeps  up  the 
swelling  a  long  while  ;  and  if  the  surgeon  wait 
till  this  has  entirely  subsided  before  he  ascertains 
that  the  bones  are  luxated,  he  may  have  waited 
till  it  is  too  late  to  succeed  in  reducing  them,  and 
the  patient  may  remain  for  ever  afterwards  de- 
prived of  the  free  use  of  his  limb.    {Boyer,  Traite 
cles  Maladies  Chir.  t.  v.  p.  45,  &c.)    It  is  not  only 
the  inflammatory  swelling  which   may  tend  to 
conceal  the  ends  of  the  bone  ;  sometimes  a  quicker 
tumor  arises  from  the  effusion  of  blood  in  the 
cellular  tissue,  and  causes  an  equal  difficult}'-  of 
feeling  the  exact  position  of  the  heads  of  the  bones. 
(See  iSi'r  A.  Cooper,  On  Didocaiions,  p.  5.) 

Dislocations  are  sometimes  attended  with  parti- 
cular symptoms,  arising  altogether  from  the  pres- 
sure caused  by  the  head  of  the  luxated  bone  on 
certain  important  organs.  Thus,  the  sternal  end 
of  the  clavicle  may  compress  the  trachea,  and 
impede  respiration  ;  the  head  of  the  humerus  may 
press  upon  the  axillary  plexus  of  nerves,  and  pro- 
duce a  paralytic  alToction  of  the  whole  arm.  In 
one  instance,  cited  by  Sir  A.  Cooper,  a  dislocated 
clavicle  pressed  upon  the  oesophagus  and  endan- 
gered life.    {Surff.  Essays,  part  i.  p.  4.) 

As  Kirkland  has  observed,  some  luxations  are 
worse  injuries  than  fractures  :  of  this  description, 
are  dislocations  of  the  vertebra;,  cases  which 
seldom  happen  without  fracture,  and  are  mostly 
fatal  ;  dislocations  of  tlie  long  bones,  attended 
with  protrusion  of  their  ends  through  the  skin, 
and  even  a  comminution  of  them,  which  may  be 
followed  by  severe  inflammation,  extensive  ab- 
scesses, necrosis,  and  not  unfrequontly  gangrene. 

According  to  Sir  A.  Cooper,  young  persons  are 
rarely  the  subjects  of  dislocations  from  violence  ; 
but,  he  admit?,  that  they  do  sometimes  experience 
them,  and  relates  an  instance,  which  happened  in 
a  child  seven  years  of  age.  In  general,  in  them  the 
bones  break,  or  the  epiphyses  give  way,  much 
more  frequently  than  the  articular  surfaces  arc 
displaced.  (Aov/.  Essays,  part  i,  p.  Ki  ;  and 
Treatise,  ^x.  p.  2.3.)  Suspected  luxations  of  the 
hip  in  children  commonly  turn  out  to  be  disease 
of  the  joint,  one  instance  of  whicli  is  given  by  the 
preceding  author.  For  such  examples  I  have  also 
been  sometimes  consulted,    Also,  when  a  dis- 
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location  of  the  elbow  is  suspected  in  a  child, 
because  the  bone  appears  readily  to  return  into 
its  place,  but  directlj'  to  slip  out  of  it  again, 
the  case  is  always  found  to  be  an  oblique  fracture 
of  the  condyles  of  the  humerus.  Old  persons  are 
less  liable  to  dislocation  than  individuals  of  middle 
age  ;  a  fact  which  is  accounted  for  by  the  extrem- 
ities of  bones  in  old  subjects  being  so  softened, 
that  the  violence  sooner  breaks  than  luxates  them. 
{Sir  Astley  Cooper,  On  Disloc.  4'c.  p.  23.) 

[This  statement  of  Sir  A.  Cooper  lias  been 
called  in  question  byM.Malgaigne,-who  has  shown, 
on  the  contrarj',  that  beyond  the  age  of  65,  if  due 
regard  is  paid  to  tlie  population,  the  proportion  of 
dislocations,  instead  of  diminishing,  becomes  con- 
siderably greater  than  in  adult  age.  He  has 
also  shown  that  beyond  60  years,  the  proportion  of 
fractures,  the  comparison  being  made  with  refer- 
ence to  the  population,  does  twi  iiicrease,  but  tends 
rather  to  diminish  ;  and  his  investigations  led  him 
to  the  unexpected  result,  that  the  tendency  to 
fractures,  as  compared  with  dislocations,  is  even 
less  in  old  age  than  at  other  periods  of  life. 
{Traite.  des  Fract.  ^c.  t.  ii.  p.  5  ;  and  Eludes 
Statistiques  stir  les  Luxations,  Ann.  de  Chir.  1841, 
p.  149.] 

Prognosis. 

In  general,  every  unreduced  dislocation  must 
deprive  the  patient  more  or  less  of  the  use  of  the 
limb  or  part ;  for  nature  cannot  re-establish  the 
natural  relations  which  are  lost.  There  is  indeed  an 
effort  made  to  restore  some  of  the  motions,  and  the 
use  of  the  limb  in  a  certain  degree  ;  but  it  is  always 
imperfectly  accomplished,  and,  in  the  best  cases, 
only  a  confined  degree  of  motion  is  recovered. 
Nature  cannot  in  any  way  alter  the  lengthened  or 
shortened  state  of  the  limb  ;  and  she  can  only 
correct,  in  a  very  imperfect  manner,  its  faulty 
direction.  There  are  even  some  cases,  in  which 
little  or  no  amendment  can  be  effected.  Generally, 
however,  after  a  time,  some  degree  of  motion  is' 
regained,  and  the  limb,  or  part,  becomes  to  a  certain 
extent  more  useful  than  at  first,  This  statement 
.applies  even  to  dislocations  of  the  hip,  shoulder, 
lower  jaw,  elbow,  thumb,  &c. 

If  there  are  any  exceptions  to  these  observations, 
they  are  in  young  subjects,  or  in  arthrodial  joints, 
which  are  seldom  extensively  displaced  ;  and  a?,  in 
the  natural  state,  their  motions  are  but  limited, 
the  loss  of  tliese  motions,  in  consequence  of  the 
natur.al  relations  not  having  been  restored,  is  of 
less  importance.  Thus,  the  bones  of  the  carpus, 
those  of  the  tarsus,  .and  the  acromial  end  of  the 
clavicle,  may  be  dislocated,  and  be  reduced  either 
imperfectly,  or  not  at  .all,  without  the  functions  of 
the  limb  Ijeing  materially  impaired.  {Boycr,  Ma- 
ladies Ckir.  t.  iv.  p,  54.) 

Dislocations  of  eiiarthrodial,  are  generally  less 
dangerous  than  those  of  ginglymoid  joints  ;  for 
the  .action  of  the  muscles  has  some  share  in  pro- 
ducing them  ;  the  violence  done  to  the  external 
parts  is  less  ;  and  the  injury  of  the  soft  parts  is  not 
so  considerable.  Even  in  the  same  kind  of  joints, 
the  seriousness  of  the  case  materially  depends  on 
the  extent  of  the  articular  surfaces,  "and  tlio  num- 
ber and  strength  of  the  muscles  and  ligaments. 

Dislocations  of  ginglymoid,  however,  are  more 
easily  reduced  than  those  of  enarthrodial  joints, 
the  muscles  of  which  are  powerful,  and  capable  of 
making  great  resistance  to  the  efforts  of  tlio  surgeon. 
\\  K 
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This  is  frequently  exemplified  in  luxations  of  the 
shoulder  and  thigh. 

It  may  be  said,  however,  of  the  luxations  of 
enarthrodial  joints,  that  although  their  reduction 
may  require  considerable  efforts,  yet  it  can  be  ac- 
complished, and  that  the  accident  leaves  no  ill 
effects.  On  the  contrary,  in  dislocations  of  gin- 
glymoid  joints,  the  same  reason  which  renders  them 
more  unfrequent,  makes  them  also  more  serious. 
The  solidity  of  these  joints  prevents  the  uniting 
means  from  being  destroyed,  except  by  great  vio- 
lence ;  and  the  extent  of  the  articular  surfaces 
does  not  permit  a  considerable  displacement,  espe- 
cially a  complete  one,  without  extensive  injury  of 
the  ligaments  and  surrounding  soft  parts.  It  is 
for  these  reasons,  no  doubt,  that  compound  luxa- 
tions and  protrusion  of  the  ends  of  the  bones 
are  most  ;^commonly  seen  in  ginglymoid  articula- 
tions. 

The  more  recent  a  luxation  is,  the  more  easy  it 
is  to  reduce,  and  therefore,  cceteris  jKirihus,  the  less 
grave  is  the  injury.  In  this  point  of  view,  dis- 
locations of  ginglymoid  joints  are  the  most  serious, 
because  they  sooner  become  irreducible  than  those 
of  enarthrodial  articulations. 

Simple  dislocations  are  much  less  dangerous 
than  those  which  are  complicated  with  contusion, 
injury  of  a  large  nerve  or  blood-vessel,  inflam- 
matory swelling,  fracture,  wound,  and,  especially, 
a  protrusion  of  the  end  of  the  bone.  (Boyer,  Ma- 
ladies Chir,  t.  iv.  p.  55,  56.) 

Dislocations  from  disease  of  the  parts  of  bones 
entering  into  the  formation  of  the  joints,  termed 
spontaneous  or  consecutive  luxations,  cannot  admit 
of  reduction :  when  they  arise  from  the  hip- 
disease,  it  is  not  merely  in  consequence  of  the 
ligaments  being  destroyed,  but  because  parts  of 
the  acetabulum  itself  are  more  or  less  absorbed. 
However,  there  are  other  spontaneous  dislocations 
from  preternatural  looseness  of  the  ligaments,  where 
reduction  may  be  accomplished  with  the  greatest 
facility  ;  though  the  displacement  generally  recurs 
from  slight  causes. 

Mr.  Wallace  has  made  some  interesting  patho- 
logical remarks  on  dislocations,  deduced  from  the 
dissection  of  an  unreduced  dislocation  of  the  head 
of  the  femur  on  the  dorsum  ilii,  accompanied  by  a 
fracture  of  the  superior  edge  of  the  acetabulum, 
which  formed  part  of  the  new  articular  surface. 
The  case  confirmed  one  point,  which  indeed  was 
previously  well  known  ;  namely,  that  when  a  bone 
is  allowed  to  remain  unreduced,  and  in  such  a 
situation  that  the  natural  movements  of  the  limb 
are  prevented  or  restricted,  its  muscles  become 
diminished  in  size,  or  wasted.  Mr.  Wallace's  case 
demonstrated  further,  however,  that  such  atrophy 
affects  the  external  rotator  muscles  in  a  greater 
degree  than  others,  in  consequence  of  their  action 
having  been  rendered  almost  impossible  by  the  ex- 
istence of  check-ligaments  extended  from  the  ilio- 
pubic symphysis  to  the  lesser  trochanter. 

Mr.  Wallace  likewise  notices  the  fact,  that  if,  at 
the  time  of  dislocation,  a  tendon  be  torn  across  at 
its  junction  with  the  muscle,  the  detaclied  ends  of 
the  miiscuhir  fibres  become  connected  with  those 
parts  witii  which  they  may  be  brought  in  contact. 
In  the  case  adverted  to  tliis  had  liappened  to  the 
pyriforniis. 

Mr.  Wallace  next  explains,  that,  if  the  fleshy 
fibres  of  a  muscle  be  torn  through,  they  reunite  by 
a  tendinous  tissue.    This  fact  was  exemplified  in 


the  gemelli  and  quadiatus.  If  a  muscle  be  bo  torn 
or  injured  as  to  render  its  reunion  by  tendon  im- 
practicable, its  entire  texture  becomes  changed,  or 
rather  the  muscle  is  absorbed,  and  "  there  is  de- 
posited in  its  place  a  substance  of  a  peculiar  texture, 
resembling  a  mixture  of  adeps  and  fibro-cartilage." 
In  the  case  referred  to  this  had  happened  to  the 
obturator  internus. 

Another  circumstance  exemplified  in  this  in- 
stance was,  that  when  the  distance  between  the 
points  of  attachment  of  a  muscle  is  either  increased 
or  diminished,  the  muscular  fibre  has  the  power  of 
undergoing  such  changes  of  shortening  or  elongation 
as  may  be  necessary  to  adapt  itself  to  its  new  state. 
"  The  triceps  femoris,  and  some  others,  were  in  this 
case  shortened  ;  and  the  quadratus  and  gemelli 
were  elongated." 

"  When  any  of  the  ligaments  of  a  joint  have 
been  torn  during  the  ant  of  dislocation,  if  the  bone 
be  allowed  to  remain  in  such  a  situation  that  the 
torn  ligaments  can  no  longer  serve  any  useful  pur- 
pose, they  are  completely  absorbed,  and  disappear, 
or  they  are  converted  into  cellular  tissue,  and 
become  confounded  with  the  surrounding  parts. 
Thus,  in  the  present  case,  there  were  not  the 
slightest  remains  of  the  round  ligament. 

"  In  all  complete  dislocations  of  the  enarthrodial 
joints,  the  capsular  ligament  must  necessarily  be 
ruptured.  If  the  bone  be  returned  into  its  natural 
situation,  the  laceration  is  quickly  repaired  ;  but  if 
the  displacement  be  allowed  to  continue,  a  perfect 
capsule  will  be  formed  round  the  new  joint,  and 
the  original  lacerated  capsule  will  contribute  to 
form  a  greater  or  a  smaller  portion  of  this  new 
capsule,  according  to  the  situation  of  the  parts." 
Mr.  Wallace  deems  it  probable  that,  in  his  case, 
the  capsule  was  lacerated,  although  the  dislocation 
was  only  partial,  in  consequence  of  a  part  of  the 
acetabulum  having  been  broken  off.  "  Yet  (says 
he)  of  this  laceration  there  was  not  any  appearance. 
The  new  capsule  was  remarkable  for  its  great 
thickness  ;  but  it  was  not  formed  of  those  regular 
fibres  which  enter  into  the  formation  of  the  original 
capsule  ; "  and,  "  although  its  inner  surface  had  the 
power  of  secreting  synovia,  it  did  not  exhibit  the 
smooth,  shining  aspect  of  synovial  membrane." 

According  to  Mr.  Wallace's  investigations,  na- 
ture does  not  possess  the  power  of  forming  articular 
cartilage  in  those  accidental  joints  which  result 
from  unreduced  dislocations.  "  The  new  articular 
surfaces  are  always  covered  by  a  lamina  of  bone, 
which  resembles  in  appearance  that  ivorj--like  sub- 
stance sometimes  found  on  natural  articulating 
surfaces.  As  a  cartilaginous  surface  cannot  play 
easily  on  a  bony  surface,  the  original  cartilage, 
which  may  have  covered  the  head  of  the  disloc.ited 
bone,  becomes  absorbed,  and  its  situation  occupied 
by  the  same  kind  of  tissue  as  that  which  forms  the 
new  surface,  upon  which  the  head  of  the  bone  may 
be  applied."  Another  thing  noticed  by  Mr.  Wal- 
lace is,  the  alteration  of  the  articular  cavity,  in 
consequence  of  the  removal  of  the  head  of  the  bone. 
It  becomes  contracted  in  size  and  altered  in  form  ; 
and  "the  cartilage,  which  formerly  covered  its 
surface,  disappears,  being  replaced  by  ligamentous 
fibres,  which  grow  at  right  angles  from  tiie  surface 
of  the  bone,  and  these,  extending  outwards,  become 
confounded  with  the  surrounding  parts." 

Mr.  Wallace  finally  adverts  to  the  wonderful 
facility  with  which  the  osseous  tissue,  apparently 
unyielding  as  it  is,  adopts  itself  to  varied  sUites. 
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"  At  one  time  we  find  it  so  completely  removed, 
that  not  a  vestige  of  large  masses  of  it  remains ; 
and,  on  other  occasions,  great  additions  arc  made 
to  the  original  bone,  to  serve  useful  purposes. 
Agiiin,  without  either  increase  or  diminution  of  the 
quantity  of  osseous  matter,  we  find  the  bone  to  be, 
as  it  were,  so  completely  new  modelled,  that  its 
acquired  shape  has  scarcely  any  resemblance  to  its 
former  figure.  In  the  present  dissection,  the  ace- 
tabulum was  ftearly  removed  ;  a  new  plate  of  bone 
for  the  formation  of  an  articulating  surface  was 
deposited  on  the  ilium,  and  the  head  of  the  femur 
was  completely  remodelled."  (See  Wallace  in 
Trans,  of  Kiny's  and  Queen's  College,  Dublin,  vol. 
v.  p.  250,  &c.) 

When  the  head  of  a  bone  is  throw  and  left  for 
a  certain  time  upon  a  thick  stratum  of  muscular 
fibres,  a  new  capsular  ligament  may  form  for  its 
enclosure  ;  but  when  it  is  thrown  upon  a  thin  layer 
of  muscle,  or  upon  the  surface  of  a  bone,  the  muscle 
may  be  absorbed,  and  a  new  bony  socket  or  cavity 
be  produced,  as  explained  by  Sir  Astley  Cooper. 
Even  when  the  humerus  has  been  thrown  forwards 
on  the  ulna,  new  osseous  deposits  are  sometimes 
arranged  in  such  a  manner  on  the  latter  as  to  con- 
stitute an  articular  cavity  for  the  reception  and 
support  of  the  lower  end  of  the  humerus.  Of  this 
there  is  an  interesting  representation  given  by  Cru- 
veilhier.  (See  Anat.  Pathologique.)  Sometimes, 
when  the  head  of  the  humerus  remains  dislo- 
cated in  the  axilla,  a  new  articular  cavity  is 
formed  for  it  below  the  neck  of  the  scapula. 

Treatment  of  Dislocations  in  general. 

It  was  correctly  explained  by  Pott,  that  the 
difficulty  which  attends  the  reduction  of  luxated 
joints  principally  arises  from  the  resistance  of  the 
muscles.  "  The  mere  bones  composing  the  articu- 
lations, or  the  mere  connecting  ligaments,  would 
in  general  afford  very  little  opposition  ;  and  the 
replacing  the  dislocation  would  require  very  little 
trouble  or  force,  was  it  not  for  the  resistance  of  the 
muscles  and  tendons  attached  to  and  connected 
with  them  :  for,  by  examining  the  fresh  joints  of 
the  human  body,  we  shall  find,  that  they  not  only 
are  all  moved  by  muscles  and  tendons,  but  also  that 
although  what  are  called  the  ligaments  of  the  joints 
do  really  connect  and  hold  thorn  together  in  such 
manner  as  could  not  well  be  executed  without  them, 
yet,  in  many  instances,  they  are,  when  stripped  of 
all  connection,  so  weak  and  la,Y,  and  so  dilatable, 
that  they  do  little  more  than  connect  the  bones 
and  retain  the  synovia  ;  and  tliat  the  strength,  as 
well  as  the  motion,  of  the  joints  depends,  in  great 
measure,  on  the  muscles  and  tendons  connected 
with  and  passing  over  them  ;  especially  in  those 
articulations  which  are  designed  for  the  greatest 
quantity,  as  well  as  for  celerity,  of  motion.  Hence, 
muscles  require  our  first  and  greatest  regard,  these 
being  the  parts  whose  resistance  must  be  either 
eluJed  or  overcome."  (See  Foil's  Chir.  Works, 
vol.  i.) 

That  the  muscles  are  the  chief  cause  of  resist- 
ance is  proved  by  cases  in  which  the  dislocation  is 
accompanied  with  injury  of  a  vital  organ  ;  for  then 
the  bone  may  be  reduced  by  a  very  slight  force. 
Thus,  in  a  man  who  had  an  injury  of  his  jejunum 
and  a  dislocation  of  his  hip,  the  bone  was  most 
easily  replaced.  {Sir  A.  Cooper,  Surgical  Essays, 
part  i.  p.  20.)  In  short,  anything  which  produces 


faintness  or  weakness  facilitates  the  reduction,  as 
intoxication,  nausea  and  sickness,  paralysis,  &c. 

The  following  are  some  of  the  principles  laid 
down  by  Pott ; — 

1.  Although  a  joint  may  have  been  luxated  by 
means  of  considerable  violence,  it  does  by  no  means 
follow  that  the  same  degree  of  violence  is  necessary 
for  its  reduction. 

2.  When  a  joint  has  been  luxated,  at  least  one 
of  the  bones  of  which  it  is  composed  is  detained  in 
that  unnatural  situation  by  the  action  of  some  of 
the  muscular  parts  in  connection  with  it  ;  which 
action  is  not  under  the  direction  of  the  will  of  the 
patient. 

3.  That  all  the  force  used  in  reducing  a  luxated 
bone  ought  always  to  be  applied  to  the  other  ex- 
tremity of  the  said  bone,  and,  as  much  as  possible, 
to  that  only.  Mr.  Pott  argues,  that  if  the  extend- 
ing force  were  applied  to  a  distant  part  of  the  limb, 
or  to  the  bone  below  or  adjoining,  it  would  neces- 
sarily be  lost  in  the  articulation  which  is  not  lux- 
ated, owingto  the  yielding  nature  of  the  ligaments, 
and  be  of  little  or  no  service  in  that  which  is  dis- 
located. This  remark,  though  made  by  Pott,  and 
generally  received  as  true,  is  incorrect ;  for  it  tends 
to  state,  that  if  extension  be  made  at  the  ankle  or 
wrist,  the  force  does  not  operate  on  the  hip  or 
shoulder. 

4.  That  in  order  to  make  use  of  an  extending 
force  with  all  possible  advantage,  and  to  excite 
thereby  the  least  pain  and  inconvenience,  it  is 
necessary  that  all  parts  serving  to  the  motion  of 
the  dislocated  joint,  or  in  any  degree  connected 
with  it,  be  put  into  such  a  state  as  to  give  the 
smallest  possible  degree  of  resistance. 

5.  That  in  the  reduction  of  such  joints  as  con- 
sist of  a  round  head,  moving  in  an  acetabulum  or 
socket,  no  attempt  ought  to  be  made  for  replacing 
the  said  head,  until  it  has  by  extension  been  brought 
forth  from  the  place  where  it  is,  and  nearly  to  a 
level  with  the  said  socket. 

6.  That  whatever  kind  or  degree  of  force  may 
be  found  necessary  for  the  reduction  of  a  luxated 
joint,  that  such  force  be  employed  gradually  ;  that 
the  lesser  degree  be  always  first  tried,  and  that  it  be 
increased  gradatim.  (See  Foil's  Chir.  Works,  vol.  i.) 

The  supposition  of  the  reduction  being  some- 
times prevented  by  the  capsular  ligaments.  Sir  A, 
Cooper  considers  erroneous  ;  in  dislocations  from 
violence,  those  ligaments  are  always  extensively 
lacerated  ;  and  tiie  idea  of  the  neck  of  the  bone 
being  girt,  or  confined  by  them,  is  altogether  un- 
true. {Surg.  Essays,  part  i.  p.  18.)  But,  in  ad- 
dition to  the  resistance  of  the  muscles,  there  are  in 
old  dislocations,  three  circumstances  pointed  out 
by  Sir  A.  Cooper  as  causes  of  the  difficulty  of  re- 
duction: —  1.  Tlie  extremity  of  the  bone  contracts 
adhesion  to  the  surrounding  parts,  so  that  in  dis- 
section, even  wlicn  the  muscles  are  removed  the 
bone  cannot  be  reduced.  In  this  state,  he  found 
the  liead  of  a  radius,  which  had  been  long  dis- 
located upon  the  external  condyle,  and  which  is 
preserved  in  the  collection  of  St.  Thomas's  Hos- 
pital. In  a  similar  state,  lie  has  .ilso  seen  the  dis- 
located head  of  the  humerus.  (Ok  Dislocations, 
p.  2(J.)  2.  The  socket  is  sontetimes  filled  up  with 
adhesive  matter.  3.  A  new  bony  socket  is  some- 
times formed,  in  which  the  head  of  the  bone  is  so 
completely  confined,  that  it  could  not  be  extricated 
without  breaking  its  new  lodgment.  {Surgical 
Essays,  part  i,  p.  21  ;  and  Treatise,  ^-c.  p.  10  ) 
li  K  2 
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Dislocations  in  general  cannot  be  reduced  with- 
out trouble  ;  but,  after  the  reduction  ia  accom- 
jilishcd,  it  13  easily  maintained.  On  the  contrary, 
I'ructures  are  for  the  most  part  easy  of  reduction  ; 
hut  cannot  be  kept  in  this  desirable  state  without 
difficulty.  The  moment  extension  is  remitted,  the 
muscles  act,  the  ends  of  the  broken  bone  slip  out 
of  their  proper  situation  with  respect  to  each  other, 
and  the  distortion  of  the  limb  recurs.  As  a  modern 
writer  has  observed,  the  reduction  is  only  a  small 
part  of  the  treatment  of  fi-actures  :  the  most  essen- 
tial point  of  it  is  the  almost  daily  care  which  a 
fracture  demands,  during  the  whole  time  requisite 
for  its  consolidation.  The  contrary  is  the  case  in 
luxations.  Mere,  in  fact,  the  reduction  is  every 
thing,  if  we  put  out  of  consideration  the  less  fre- 
quent cases,  in  which  the  dislocation  is  compli- 
cated, and  attended  with  such  grave  circumstances, 
as  render  it  indispensably  necessary  to  continue  for 
a  length  of  time  the  utmost  surgical  care.  But, 
even  then,  the  protracted  treatment  is  less  for  the 
dislocation  itself,  than  for  the  extraordinary  cir- 
cumstances with  which  it  is  accompanied.  (See 
Roux,  Parallele  de  la  Chiriirgie  Anglaise  avec  la 
CIdriirgie  Franqaise,  p.  207.) 

All  the  ancient  writers  recommend  the  extend- 
ing force  to  be  applied  to  the  luxated  bone  ;  for 
instance,  above  the  knee  in  dislocations  of  the 
thigh-bone,  and  above  the  elbow  in  those  of  the 
humerus.  We  have  stated,  that  Pott  advised  this 
plan,  and  the  same  practice  which  is  approved  by 
J.  L.  Petit,  Duverney,  and  Callisen,  is  generally 
adopted  in  this  country. 

However,  many  of  the  best  modern  surgeons  in 
France,  for  instance,  Fabre,  D'Apouj',  Desault, 
Boyer,  Richerand,  Leveille',  and  Dupuytren,  advise 
the  extending  force  not  to  be  applied  on  the  lux- 
ated bone,  but,  on  that  with  which  it  is  articulated, 
and  as  far  as  possible  from  it.  It  is  said,  that  this 
plan  has  two  most  important  advantages: — first. 
The  muscles,  which  surround  the  dislocated  bone, 
are  not  compressed,  nor  stimulated  to  spasmodic 
contractions,  which  would  resist  the  reduction  ; 
secondly,  The  extending  force  is  much  more  con- 
siderable than  in  the  other  mode  ;  for,  by  using  a 
long  lever  we  obtain  a  greater  degree  of  power. 

In  Pott's  remarks,  we  find  even  him  influenced 
against  the  latter  practice,  by  the  supposition  that 
part  of  the  extending  force  is  lost  on  the  joint,  in- 
tervening between  the  dislocation,  and  the  point 
at  which  the  extension  is  made  ;  a  notion  quite 
unfounded,  as  every  man  who  reflects  for  one 
moment  must  soon  perceive.  Wiien  extension  is 
made  at  the  wrist,  the  ligaments,  muscles,  &c. 
wliich  connect  ti)e  bones  of  the  forearm  with  the 
OS  brachii,  have  the  whole  of  the  extending  force 
operating  on  them,  and  they  must  obviously  trans- 
mit the  same  degree  of  extension,  which  they 
receive,  to  the  bone  above,  to  which  they  are 
attached.  Indeed,  this  matter  seems  so  plain,  that 
I  think  it  would  be  an  insult  to  the  reader's  under- 
standing to  say  any  more  cabout  it,  than  that  such 
eminent  surgeons,  as  have  contrary  sentiments,  can 
never  have  taken  the  trouble  to  reflect  for  them- 
selves on  this  particular  subject.  Whether  the 
force  necessary  to  be  exerted  in  some  instances, 
•would  have  a  bad  effect  on  tlie  intervening  joint, 
may  yet  be  a  question  ;  but,  as  Desault's  and  Du- 
puytren's  practice  was  extensive,  and  they  did  not 
nnd  any  objection  of  this  kind,  we  have"  no  right 
to  conclude  that  such  would  exist. 
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If,  however,  the  common  objection  to  Desault'.s 
plan  of  applying  the  extending  force  be  unfounded, 
the  question  still  remains  to  be  settled,  whether 
this  practice  is  most  advantageous  on  the  ground.i 
above  specified.  This  is  a  point,  which,  perhaps, 
cannot  be  at  once  peremptorily  decided  altogether 
in  the  negative,  or  the  affirmative,  since  what  may 
behest  in  one  kind  of  dislocation,  may  not  be  so  in 
another.  Thus,  Sir  A.  Cooper  states,  that,  so  far 
as  ho  has  had  an  opportunity  of  oBserving,  it  is 
generally  best  to  apply  the  extension  to  the  bone 
which  is  dislocated:  but,  that  dislocations  of  the 
shoulder  are  exceptions,  in  which  he  mostly  prefers 
to  reduce  the  head  of  the  bone  by  placing  his  heel 
in  the  axilla,  and  drawing  the  arm  at  the  wrist,  in 
a  line  with  the  side  of  the  bod}',  whereby  the  pec- 
toralis  major  and  latissimus  dorsi  are  kept  in  a  re- 
laxed state.  {Surgical  Essays,  part  i.  p.  25.) 
^  Extension  may  either  be  made  by  means  of  as- 
sistants, who  are  to  take  hold  of  a  napkin,  table- 
cloth, or  sheet,  folded  longitudinallj',  and  put 
round  the  part  at  which  it  is  judged  proper  to 
make  the  extension ;  or  else  a  multiplied  pulley 
may  be  used.  In  cases  of  difficulty.  Sir  A.  Coope'r 
deems  the  pulley  preferable.  "  When  assistants 
are  employed,  their  exertions  are  sudden,  violent, 
and  often  ill-directed,  and  the  force  is  more  likely 
to  produce  laceration  of  parts,  than  to  restore  the 
bone  to  its  situation.  Their  efforts  are  also  often  un- 
combined,  and  their  muscles  are  necessarily  as  fati- 
gued as  those  of  the  patient  whose  resistance  they 
are  employed  to  overcome."  In  dislocations  of 
the  hip-joint,  and  in  those  of  the  shoulder  which 
have  been  long  unreduced,  pulleys  should  always 
be  employed.  {Surgical  Essays,  part  i.  p.  24.) 
But,  whether  pulleys  be  used  or  not,  nothing 
more  need  be  added  to  what  Mr.  Pott  has  stated, 
concerning  the  propriety  of  using  moderate  force 
in  the  first  instance,  and  increasing  the  extending 
power  very  graduallj'. 

In  order  to  measure  the  force  used  in  the  ex- 
tension with  pulleys,  M.  Malgaigne  has  invented 
and  repeatedly  used  an  instrument,  termed  a  dyna- 
mometer. Mr.  Weiss  was  kind  enough  to  show  me, 
some  time  ago,  one  which  he  has  constructed  ;  and 
Mr.  Crosse  informs  us,  that  he  has  procured  one, 
which  seems  to  answer  ever\'  purpose. 

The  extension  should  always  be  first  made  in 
the  same  direction  in  which  the  dislocated  bone 
is  thrown;  but,  in  proportion  as  the  nmscles  yield, 
the  bone  is  to  be  gradually  brought  back  into  its 
natural  position.  Thus  the  head  of  tlie  bone  be- 
comes disengaged  from  the  parts,  among  which  it 
has  been  placed,  and  is  brought  back  to  tlie 
articular  cavity  again  by  being  made  to  follow  the 
same  course  wliich  it  took  in  escaping  from  it. 

Extension  will  prove  quite  unavailing,  unless 
the  bone,  with  which  the  dislocated  head  is  natu- 
rally articulated,  be  kept  motionless  by  conntcr- 
eaiensioH,  or  a  force  at  least  equal  to  the  other, 
but  made  in  a  contrary  direction. 

The  mode  of  fixing  the  scapula  and  pelvis,  in 
luxations  of  the  shoulder  and  thigh,  will  be  here- 
after described. 

In  partial  dislocations  of  ginglymoid  joints,  ex- 
tension and  counter-extension  are  often  made  for 
the  purpose  of  diminishing  the  friction  of  the  sur- 
faces of  the  joints,  so  that  the  reduction  may  be 
rendered  more  eas}'. 

When  the  attempts  at  reduction  fnil,  tlie  want  oi 
success  may  be  owing  to  tlie  extension  not  being 
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powerful  enough,  and  the  great  muscular  strength 
of  the  patient,  which  counteracts  all  efforts  to  re- 
place the  bone. 

"  The  means  to  be  employed  for  the  reduction 
of  dislocations  (says  Sir  Astley  Cooper)  are  both 
constitutional  and  mechanical.  It  is  generally 
wrong  to  employ  force  only,  as  it  becomes  neces- 
sary to  use  it  in  such  a  degree  as  to  occasion 
violence  and  injury  ;  and  it  will  be  shown  in  the 
sequel,  that  the  most  powerful  meclianical  means 
fail,  when  unaided  by  constitutional  remedies. 
The  power  of  the  muscles,  in  the  first  instance,  is 
to  be  duly  appreciated,  as  this  forms  the  principal 
cause  of  resistance.  The  constitutional  means  to 
be  employed  for  the  purpose  of  reduction  are  those 
which  produce  a  tendency  to  syncope,  and  this  ne- 
cessary state  may  be  best  induced  by  one  or  other 
of  the  following  means,  viz.  by  bleeding,  warm 
bath,  and  nausea.  Of  these  remedies,  I  consider 
bleeding  tlie  most  powerful :  and  that  the  effect 
may  be  produced  as  quickly  as  possible,  the  blood 
should  be  drawn  from  a  large  orifice,  and  the 
patient  kept  in  the  erect  position  ;  for,  by  this 
mode  of  depletion,  syncope  is  produced,  before  so 
large  a  quantity  of  blood  as  might  injure  the  pa- 
tient is  lost.  However,  the  activity  of  this  prac- 
tice must  be  regulated  by  the  constitution  of  the 
person  ;  for  as  the  accident  happens  to  all  the 
varieties  of  constitution,  it  must  not  be  laid  down 
as  a  general  rule  ;  but  when  the  patient  is  young, 
athletic,  and  muscular,  the  quantity  removed  should 
be  considerable,  and  the  method  of  taking  it  away 
that  which  I  have  described. 

"  Secondly,  in  those  cases  where  the  warm  bath 
may  be  thought  preferable,  or  where  it  may  be 
considered  improper  to  carry  bleeding  any  farther, 
the  bath  should  be  employed  at  the  temperature  of 
100°  or  110°;  and  as  the  object  is  the  same  as  in 
the  application  of  the  last  remedy,  the  person  should 
be  kept  in  the  bath  at  the  same  heat  till  the 
fainting  effect  is  produced,  when  he  should  be  im- 
mediately I'laced  in  a  chair,  wrapped  in  a  blanket, 
and  the  mechanical  means  employed. 

"  Of  late  years,  I  have  practised  a  third  mode 
of  lowering  the  action  of  the  muscles,  by  exhibiting 
nauseating  doses  of  tartarised  antimony ;  but  as  its 
action  is  uncertain,  frequently  producing  vomiting, 
which  is  unnecessary,  I  rather  recommend  its  ap- 
plication, merely  to  keep  up  the  state  of  syncope, 
already  produced  by  the  two  preceding  means, 
which  its  nauseating  effects  will  most  readily  do, 
and  so  powerfully  overcome  the  tone  of  the  muscles, 
that  dislocations  may  be  reduced  with  much  less 
elfort,  and  at  a  much  more  distant  period  from  the 
accident  than  can  be  effected  in  any  other  way." 
(Sir  A.  Cooper  on  Dislocatiotts,  c^'c.  p.  29,  30. 
Also  Sunjical  Essays,  part  i.  p.  22.)  In  cases  of 
unusual  difficulty,  the  use  of  antimonium  tartariz. 
together  with  the  warm  bath  and  bleeding,  seems 
rational  and  judicious  :  but,  except  incases  of  that 
description,  I  should  prefer  long  continued,  unre- 
mitting, not  too  violent,  extension,  which  will  at 
last  overcome  the  muscles  of  the  most  athletic  man. 
Sometimes  the  resistance  made  to  reduction  by  mus- 
cles acting  in  obedience  to  the  will,  may  be  eluded 
by  the  patient's  attention  being  suddenly  taken 
from  the  injured  part,  at  which  moment  the  action  of 
those  muscles  is  suspeudi'd,  and  a  very  little  elfort 
on  the  part  of  the  siu'geou  will  reduce  the  bone. 
A  case,  illustrating  this  circumstance,  is  recorded 
by  Sir  A.  Cooper.  (Surr/ical  Essa>/s,  part  i.  p.  25  ; 


and  Treatise,  ^o.  p.  34.)  This  principle  was  never 
neglected  by  Dupuytren,  and  it  was  partly  by 
availing  himself  of  it  that  he  succeeded  even  with- 
out the  pulley  in  reducing  not  less  than  thirty-three 
dislocations  of  the  shoulder  and  hip,  which  had 
continued  for  periods  varying  from  a  fortnight  to 
more  than  three  months.  (See  Dupu\jtren,  Chir. 
Clin.  t.  i.  p.  126.  Also,  M.  Marct\  in  R&perloire 
General  d'Anat.  ct  de  Physiologie  Pathol.  \er. 
Trimestre,  1829. 

[Since  the  introduction  of  anaesthetics,  the  above 
expedients  for  lessening  the  muscular  resistance 
have  been  almost  entirely  superseded.  We  have 
in  chloroform  an  agent,  which,  besides  possessing 
the  advantage  of  inducing  insensibility  to  the  pain 
necessarily  occasioned  by  the  attempts  at  reduction, 
causes  a  more  complete  relaxation  of  the  muscles 
than  can  be  obtained  in  any  other  v/ay.  In  all 
dislocations,  therefore,  where  any  considerable  force 
is  likely  to  be  required,  chloroform  should  be  ad- 
ministered, and  persisted  in  until  the  muscles  are 
in  a  perfectly  passive  and  flaccid  condition,  before 
the  extension  is  commenced.] 

Sir  Astley  Cooper  believes,  that  much  mischief 
is  produced  by  attempts  to  reduce  dislocations  of 
long  standing  in  very  muscular  persons.  He  has 
seen  great  contusion  of  the  integuments,  laceration, 
and  bruises  of  the  muscles,  and  stretching  of  the 
nerves,  leading  to  an  insensibility  and  paralysis  of 
the  hand,  follow  an  abortive  attempt  to  reduce  a 
dislocation  of  the  shoulder.  He  is  of  opinion,  that 
three  months  for  the  shoulder,  and  eight  weeks  for 
the  hip,  may  be  set  down  as  the  period  from  the 
accident,  when  it  would  be  imprudent  to  make  the 
attempt,  except  in  persons  of  very  relaxed  fibre,  or 
advanced  age,    (On  Dislocations,  4'c.  p.  35.) 

Mr.  Twining  succeeded,  however,  in  reducing  a 
dislocation  of  the  humerus  in  a  robust  healthy 
sailor,  ixhich  had  continued  fifteen  weeks.  Gra- 
dually increased  extension  with  the  pulleys  was 
maintained  for  fifty  minutes,  and,  during  that  time 
nausea  and  faintness  were  induced  by  a  large  dose 
of  tartar  emetic,  and  the  abstraction  of  lb.  ij.  of 
blood.  (See  Trans,  of  Med.  and  Phys.  Sac.  of 
Calcutta,  vol.  iv.  art.  8,  1829.) 

A  case  is  mentioned  by  Mr.  Lawrence,  in  which 
he  succeeded  in  reducing  the  upper  ends  of  the 
radius  and  ulna,  when  they  had  been  displaced 
twenty-six  days  ;  one  to  the  outside  of  the  external 
condyle  of  the  humerus,  the  other  directly 
backward,  with  fracture  of  the  coronoid  process. 
(See  Lancet  for  1830,  31,  p.  445.)  Mr.  Crosse 
refers  to  some  dislocations  of  the  radius  and  ulna 
backwards,  which  had  been  reduced  at  sixty, 
three  and  even  seventy  days  ;  but,  in  one  of  these 
cases,  the  olecranon  was  fractured  in  the  attempt, 
owing  to  the  resistance  of  the  triceps.  In  five 
weeks,  liowever,  the  patient  regained  the  use  of 
the  limb.  (See  Prov.  Med.  and  Surg.  Trans. 
vol.  V.)  In  several  instances,  Desault  succeeded" 
in  reducing  dislocations  of  thirty  or  thirty-five  days' 
standing,  and  even  occasionally  after  an  interval  of 
two  months  and  a  half,  or  three  months.  {G^Mvres 
Chir.  da  Desault,  par  Bichat,  t.  i.) 

The  practice  of  Desault  then  was  encouraging, 
in  relation  to  the  reduction  of  old  dislocations. 
But  M.  Flaubert,  surgeon  to  the  Hotel  Dieu  at 
Rouen,  publislied  five  cases  of  an  opposite  ten- 
dency ;  for  his  attempts  at  reduction  of  the  shoulder 
after  eleven  and  fifteen  days,  five  weeks,  and  seven 
weeks,  and  at  reduction  of  the  elbow  joint  after 

K  K  3 


DISLOCATION, 
twenty-seven  days,  were  ineffectual.  The  first 
patient  died  of  rupture  of  the  axillary  artery,  The 
second  and  third  were  seized  immediately  after  the 
operation  with  palsy  of  the  arm,  from  which  the 
former  scarcely  recovered  at  all,  and  the  latter 
but  very  imperfectly  ;  consequently,  the  brachial 
nerves  must  have  been  injured.  The  fourth  was 
attacked  with  palsy  of  the  entire  side,  and  died  of 
inflammation  and  softening  of  the  spinal  cord  in 
the  neck  produced  by  the  four  lowest  branches  of 
nerves,  which  form  the  brachial  plexus,  being  torn 
out  of  the  spinal  cord  by  the  roots.  And  the  fifth 
suffered  laceration  of  all  the  soft  parts  around  the 
elbow  joint,  and  probably  of  the  arteries  also,  and 
lost  entirely  the  use  of  the  forearm.  (See  Flaubert, 
m  Repertoire  Gintral,  4'c.  t.  iii.)  One  instance,  in 
which  a  woman  died  from  the  violence  used  in  at- 
tempting to  reduce  a  dislocated  shoulder,  is  recorded 
by  Sir  A.  Cooper.    (On  Dislocations,  p.  422.) 

Professor  Gibson  has  met  with  two  instances, 
in  which  the  axillary  artery,  which  had  become 
firmly  adherent  to  the  head  of  the  bone,  was  torn 
across,  and  the  patients  lost  their  lives.  One  of 
the  dislocations  had  existed  nine  weeks  ;  the  re- 
duction took  up  an  hour  and  three  quarters  ;  and, 
on  the  following  day,  a  swelling  of  an  aneurismal 
character  was  noticed.  The  subclavian  artery 
was  taken  up  ;  but  the  patient  died.  (See  Amer. 
Journ.  of  Med.  Science,  No.  3,  and  A7ner.  Ed.  of 
this  Diet,  hxj  Dr.  Reese.) 

[Dr.  Warren,  of  Boston,  U.S.,  has  recorded  a 
case  in  which,  after  the  reduction  of  a  dislocated 
shoulder,  the  arm  became  greatly  swollen,  and  a 
tumor  formed  in  the  axilla,  which  burst  at  the  end 
of  thirty-eight  days,  and  gave  rise  to  an  alarming 
hsemorrhage.  _  The  subclavian  artery  was  ligatured 
above  the  clavicle,  and  the  patient  recovered.  ( See 
Med.  Chir.  Trans,  vol.  xxix.  p.  25,  1846.)  Many 
other  instances  of  serious  and  fatal  mischiefs  result- 
ing from  attempts  to  reduce  dislocations  might  with 
out  difficulty  be  adduced.  Suppuration  in  and 
around  the  joint,  and  even  gangrene  of  the  limb, 
have  been  known  occasionally  to  occur.  (See  Mai 
gaigne,  Traite.  des  Fract.  S^'c.  vol.  ii.  p.  143.)] 

The  experience  of  Dupuytren  proves,  after  all, 
however,  that  old  dislocations  may  frequently  be 
reduced  at  so  late  a  period  as  eighty-two  days, 
and  even  more  ;  that  this  may  generally  be  accom- 
plished without  much  torture  to  the  patient;  and 
that  with  proper  precautionary  measures,  none  of 
the  serious  accidents  occur  which  M.  Flaubert  met 
with. 

In  seven  of  Diipuytren's  cases,  the  dislocation 
had  existed  only  for  a  week  or  less.  In  five,  it  had 
continued  fifteen  or  eighteen  daj's.  In  three,  be- 
tween twenty-one  and  twenty-six  days.  In  three, 
between  thirty-one  and  thirty-seven  days.  In  five, 
between  forty-one  and  fifty-two  days.  In  four, 
between  sixty  and  eighty-two  days.  In  two,  for 
three  months  ;  and  in  two,  for  two  years.  In  one 
of  the  last,  reduction  was  not  attempted  ;  and,  in 
another  of  seventy-six  days'  standing,  three  at- 
tempts were  unsuccessfully  made  to  reduce  a  dis- 
location of  the  elbow  ;  but,  in  all  the  rest  the 
operation  was  completely  successful.  (See  M. 
Manv,  in  Repertoire  Gin.  d'Anat.  Sic  1829  ;  also, 
Dupuytren,  Vlin.  Chir.  t.  i.  p.  121,  &c.) 

It  deserves  notice,  that  Dnpuvtren's  own  success- 
im  cases  were  twenty-three  ;  that  he  never  em- 
ployed pulleys  ;  and  that,  in  attempting  to  reduce 
olcl  dislocations  of  the  shoulder,  he  made  the  ex- 


tension  considerably  upwards,  as  first  recommend.  1 
by  Charles  White  of  Manchester,  afterwards  b 
M.  Mothe,  and  of  late  years  by  M.  Malgai(?ne. 
He  always  availed  himself  of  as  long  a  lever  as  he 
could  obtain  by  applying  the  extending  means 
as  far  from  the  dislocated  joint  as  was  practicable. 
Ihus,  in  dislocations  of  the  shoulder,  the  extension 
was  made  at  the  wrist ;  in  those  of  the  hip,  it  was 
made  just  above  the  ankle. 

[Prolonged  extension  has  sometimesbeen  attended 
with  advantage  in  old  dislocations.    In  a  disloca- 
tion of  the  elbow  of  six  months'  standing,  Mr. 
Darke  kept  up  extension  with  the  pulleys  for  eight 
hours  and  a  half,  at  the  end  of  which  time  he  was 
rewarded  by  the  return  of  the  bones  to  their  proper 
situation.  {Prov.  Med.  Journ.  Dec.  1842,  p.  250.) 
A  dislocation  of  the  shoulder  was  reduced  by  Mr. 
Mash  in' the  Northampton  Infirmary  after  exten- 
sion at  intervals  with  the  pulleys  for  a  period  of 
eight  hours.   [Laiicet,  Sept.  1844,  p.  773.)  A  less 
powerful,  but  frequently  repeated,  extension  has 
also  been  practised.    In  this  waj^  Dr.  Stark  suc- 
ceeded in  reducing  a  dislocation  of  the  head  of  the 
radius  forwards  of  twentj'-five  months'  duration, 
in  a  child  nine  years  old.    He  repeated  the  ex- 
tension daily  for  twenty-two  days  consecutivelj', 
and  the  fibrous  adhesions  became  gradually  elon- 
gated, until  at  length,  by  pressure  and  flexion  of  the 
joint,  the  head  of  the  bone  could  be  restored  to  its 
place.    {Ed.  Med.  and  Surg.  Journ.  vol.  Ixix. 
1848,  p.  77.) 

Subcutaneous  section  of  resisting  tendons,  or  of 
the  new  fibrous  formations,  has  been  practised  to 
facilitate  the  reduction  of  old  dislocations.  Dieffen- 
bach  succeeded  by  this  means  in  reducing  a  dis- 
located shoulder  of  two  j'ears'  standing,  (see  Dislo- 
cations OP  Shoqldeii  Joint,)  and  the  practice 
hag  also  been  followed  by  success  in  other  cases 
and  especially  in  old  dislocations  of  the  elbow! 
Sir  Charles  Bell  advised  the  division  of  one  of  the 
lateral  ligaments,  in  recentdislocationsof  the  thumb. 
In  one  case  of  dislocation  of  the  elbow,  when  all 
means,  including  the  division  of  the  muscles  and 
ligaments,  had  proved  unavailing,  M.  Blumhardt 
made  a  longitudinal  incision  on  each  side  of  the 
articulation,  opened  the  capsule,  freely  divided  the 
fibrous  adhesions,  and  replaced  the"  bones.  The 
limb  is  said  to  have  recovered  its  natural  mobilitj', 
and  the  patient  was  able  to  resume  his  occupation 
as  a  carpenter.    {Gaz.  Med.  1847,  p.  238.) 
Of  late 

years,  the  ordinary  extension  and  counter- 
extension  has  in  some  cases  been  dispensed  with 
altogether,  and  reduction  has  been  effected  by 
manipulating  the  dislocated  limb  in  different  direc- 
tions.   This  plan  has  been  especially  successful  in 
dislocations  of  the  hip  joint,  in  many  instances  of 
which  the  reduction  has  been  effected  with  astonish- 
ing facility  by  the  unaided  efforts  of  the  surgeon. 
For  a  description  of  the  mode  of  proceeding,  the 
•eader  is  referred  to  the  portion  of  this  article  do- 
oted  to  dislocations  of  the  hip  joint.    It  was  in 
the  first  instance  especially  advocated  and  success- 
fully practised  hy  the  surgeons  of  Guy's  Hospital.] 
The  reduction  of  a  dislocation  is  known  by  the 
imb  recovering  its  natural   length,  shape,  and 
direction,  and    being   able   to   perform  certain 
motions,  not  possible  wliile  the  bone  was  out  of  its 
place.    The  patient  experiences  a  great  and  sudden 
diminution  of  pain  ;  and,  very  often,  the  head  of 
the  bone  makes  a  noise  at  the  moment  when  it 
returns  into  the  cavity  of  the  joint. 
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In  order  to  keep  the  bone  from  slipping  cut  of 
its  place  again,  we  have  only  to  hinder  the  limb 
from  moving.  When  splints  will  act  powerfully  in 
supporting  the  joint,  they  are  often  used,  as  in  dis- 
locations of  the  ankle,  wrist,  &c.  As  the  huuierus 
cannot  be  luxated,  except  when  at  some  distance 
from  the  body,  a  return  of  its  dislocation  will  be 
prevented  by  confining  the  arm  close  to  the  side  in 
a  sling.  The  spica  bandage,  applied  after  such  an 
accident,  is  more  satisfactory  to  the  patient  than 
really  efficacious.  Whatever  bandage  is  used  to 
keep  the  arm  from  moving,  should  be  put  on  the 
lower  end  of  the  bone,  as  far  as  possible  from  the 
centre  of  motion.  According  to  Sir  Astley  Cooper, 
the  hip  is  rarely  dislocated  a  second  time  ;  but  the 
humerus,  and  the  lower  jaw  very  frequently  slip 
again  from  their  sockets,  which  are  shallow.  Ban- 
dages for  the  prevention  of  this  return  of  displace- 
ment are,  therefore,  in  such  cases,  particularly 
necessarj'.  Rest  is  required  for  some  time  after 
the  reduction,  in  order  that  the  ruptured  ligaments 
may  unite.  The  strength  of  the  muscles,  &c.  will 
also  be  greatly  promoted  by  friction,  and  pouring 
cold  water  over  the  limb.    {On  Dislocations,  p.  35.) 

[Congenital  dislocations  are  occasionally  met  with 
in  the  hip,  shoulder,  wrist,  and  other  joints  ;  they 
appear  to  be  most  frequent  in  the  hip.  On  their 
mode  of  origin  much  has  been  written,  and  their 
occurrence  has  been  variously  explained  by  different 
surgeons.  Breschet,  Dupuytren,  and  others  have 
looked  upon  them  as  the  result  of  arrest  of  develop- 
ment of  the  bones  and  their  sockets.  Chelius  and 
Cmveilhier  ascribe  them  to  the  position  of  the  foetus 
in  the  womb.  Gue'rin  considers  them  as  the  product 
of  an  active  or  primary  retraction  of  the  muscles, 
the  remote  cause  of  which  is  to  be  sought  in  the 
affection  of  some  central  part  of  the  nervous  sys- 
tem, and  that  they  result  from  the  same  causes  as 
club-foot,  wryneck,  &c.;  violence  during  parturition 
may  be  mentioned  as  another  mode  of  their  produc- 
tion. The  examination  after  death  in  congenital 
dislocations  has  shown  various  alterations,  such  as 
distension  and  tearing  of  the  capsular  and  other  liga- 
ments, diminution,  flattening,  distortion  of  the  head 
of  the  bone,  diminution  of  the  socket,  its  filling  up 
■with  a  quantity  of  fat,  flattening  or  entire  disap- 
pearance, a  more  or  less  deep  new  cavity  for  the 
dislocated  head  ;  the  muscles  surrounding  the  joint 
contracted,  shortened,  and  variously  altered  in  their 
substance  ;  considerable  wasting  in  the  affected 
limb. 

The  possibility  of  reducing  congenital  dislocations 
depends  upon  the  changes  which  the  muscles  have 
undergone  in  their  direction,  dimensions,  structure, 
and  texture  ;  on  the  change  in  the  ligaments  and 
capsules,  the  head  and  surfaces  of  the  joints;  on 
the  changes  of  the  vessels  and  nerves,  of  the  cellular 
tissue  and  skin,  and  of  the  bones  in  the  neighbour- 
hood of  the  dislocation.  Itcduction  is  to  be  effected 
by  long-continued  and  gradually-increased  exten- 
sion by  means  of  proper  apparatus,  and  by  properly 
fixing  the  head  of  the  bone  in  the  socket  after  it 
has  been  brought  into  it.  If  the  shortened  muscles 
will  not  lengthen,  but  project  considerably,  exten- 
sion should  bo  assisted  by  cutting  them  through 
beneath  the  skin.  (Chcliiis,  Si/st.  o/Surg,  translated 
by  Siiulh,  vol.  i.  p.  770.) 

For  further  information  on  this  subject,  see 
Palletia,  Exercit.  Pathol,  p.  i.  1820.  Scarpa,  Mc- 
moire,  sui.  I'tedi  Torli  Congeniii,  1803.  Dupuy- 
tren, Mem.  stir  k  Deplacement  Oriy.  ou  Congen.  de  la 


Tele  des  Femurs;  Repert.  Gen.  d'Anat.  1826,  t.  ii. 
Chelius,  Syst.  of  Surg,  translated  hy  South,  vol.  i. 
p.  769,  1847.  Guerin  ;  Reckerches  sur  les  Luco. 
Co7igen.,  Gax.  Med.  1841.  R.  W.  Smith,  On 
Fractures  and  Dislocations,  Dublin,  1847.  Cru- 
veilhier,  Traite  d'Anat.  Pathol,  t.  i.  1849.  Robert, 
Des  Vices  Congen.  de  Conform.' des  Artie;  these  de 
concours,  1851.  Malgaigne,  Traite  des  Fract.  et 
des  Lux.  t,  ii.  p.  260,  1855.  Parise,  Archiv.  Gen. 
de  Med.  1842,  t.  xiv.  p.  428.] 

Dislocation  xvith  fracture. — [When  a  dislocation 
is  complicated  with  fracture  of  the  shaft  of  the  dis- 
located bone,  the  difficulties  in  the  treatment  of  the 
case  are  greatly  increased,  and  the  more  so,  in  pro- 
portion as  the  fracture  is  situated  near  to  the  dislo- 
cation. In  these  cases,  Sir  A.  Cooper  advised  that 
an  endeavour  shoiUd  be  made  to  reduce  the  dislo- 
cation without  loss  of  time,  taking  care  that  the 
fractured  part  is  strongly  bandaged  in  splints,  to 
prevent  injury  to  the  muscles  ;  for  if  the  reduction 
be  not  accomplished  at  first,  it  cannot  be  afterwards 
attempted  without  danger  of  reproducing  the  frac- 
ture. (Ore  Dislocations,  S;c.  ed.  hy  B.  Cooper,  p. 
13.)  Several  cases  are  recorded  of  dislocation  of 
the  shoulder  complicated  with  fracture  of  the  neck 
of  the  humerus,  where  the  head  of  the  bone  has 
been  successfully  replaced  ;  of  dislocations  of  the 
hip  which  have  been  reduced  notwithstanding  frac- 
ture of  the  shaft  of  the  femur  ;  of  the  elbow  joint 
with  fracture  of  the  radius  and  ulna.  Occasionally, 
however,  when  immediate  reduction  could  not  be 
obtained,  it  has  been  successfully  accomplished 
after  the  fracture  had  united.  Two  cases  of  this 
kind,  one  at  the  shoulder,  and  the  other  at  the 
elbow,  are  mentioned  by  Malgaigne.  The  advice 
given  by  this  latter  authority  is,  first  to  attempt 
immediate  reduction  of  the  dislocation;  should  the 
attempt  fail,  then  to  favour  the  consolidation  of  the 
fracture  with  a  view  to  reduction  at  a  later  period; 
and  lastly,  should  this  be  impossible,  to  endeavour 
to  restore  as  far  as  possible  the  functions  of  the  mem- 
ber by  well-directed  movements  persevered  in  for  a 
long  period.  {Traite  ties  i^'j-ac^.  (^'c.  t.  ii.  p.  211.) 
See  Dislocations  op  Shoulder,  Hip,  and 
Elbow  Joints.] 

Compound  Dislocations 

mean  such  as  are  attended  with  a  wound  commu- 
nicating with  the  cavity  of  the  injured  joint.  Some 
joints  arc  more  disposed  than  others  to  compound 
dislocations.  The  accident  scarcely  ever  takes 
place  at  the  hip.  Sir  Astley  Cooper  has  known 
one  instance  of  it  at  the  shoulder,  and  ho  has 
seen  one  of  the  knee  ;  but  the  case  is  very  fre- 
quent in  the  ankle.  (Ore  Dislocations,  p.  10.) 
In  most  instances,  the  opening  in  the  skin  is 
caused  by  the  protrusion  of  the  bone,  but  some- 
times by  the  part  having  struck  against  a  hard 
or  an  irregular  bod)'.  Cases  of  this  description  are 
frequently  attended  with  great  danger  ;  and  the 
same  nicety  of  judgment  is  requisite  in  determin- 
ing whether  amputation  ought  to  be  immediatelv 
performed,  or  an  eftbrt  made  to  preserve  the  limb, 
as  in  compoimd  fractures,  and  bad  gunshot  injuries ; 
and  many  of  the  observations  which  I  shall  have  to 
offer  upon  tlie  latter  subjects  will  bo  applicable  to 
the  present. 

When  the  dislocation  of  a  largo  joint  is  con- 
joined with  an  external  wound,  leading  into  the 
capsular  ligament,  the  latter  circumstance  has  a 
particular  tendency  to  increase  the  danger.  In 
K  K  4 


504 

DISLOCATION 
many  cases,  injuries  of  this  description  are  followed 
by  v.olen  and  extensive  inflammation,  abscesses 
mortihcation,  fever,  delirium,  and  death  en 
the  pat.ent  is  advanced  in  years,  much  debilitated, 
or  of  an  unhealthy  irritable  constitution,  a  com- 
pound luxation,  especially  if  attended  with  severe 
contusion  and  other  injury  of  the  soft  parts,  often 
has  a  fatal  termination.  A  man,  above^he  age  of 
^ven  y,  and  much  addicted  to  drinking,  %as 
brought  into  University,  College  Hospital  with  a 

"ZIT    tI  Tr  phalanLof  his  right 

thumb.    The  dislocation  was  reduced  ;  but  consi 
derable  swelling  and  a  livid  redness  of  the  hand 
ensued  with  a  small  irregular  pulse;  and  death 
occurred  in  about  a  week  from  the  time  of  the  ac- 
cident.   This  however,  is  not  the  general  event  of 
compound  dislocations  ;  and  whatever  may  have 
happened  in  former  times,  u-e  now  know,  that,  in 
the  present  improved  state  of  surgery,  and  in  mo- 
derately good  constitutions,  these  accidents  mostly 
admit  of  cure.    This  statement  may  be  made 
without  any  censure  being  cast  upon  every  in 
stance  of  amputation  performed  in  such  cases.  ] 
know  that  this  operation  is  sometimes  indispen- 
sable directly  after  the  accident,  and  I  am  equally 
aware,  that  it  may  become  necessary  in  a  future 
stage    when  extensive  abscesses,  or  sloughing 
joined  with  threatening  constitutional  symptoms 

mTnd  thr  "'r-  ""'^  "^^^'Sn  is  to  r'ecom: 

mend  the  endeavour  to  cure  the  generality  of 
compound  luxations.  But,  if  a  case  were  to  ^pre- 
sent Itself,  attended  with  serious  contusion  and 
lacei-ation  of  the  soft  parts,  I  should  be  as  earnest 
an  advocate  for  amputation  as  any  surgeon 

Sir  Stephen  Love  Hammick,  in  speaking  of 
compound  dislocations  of  the  ankle,  advises  ampu- 
tation,    where  the  lower  heads  of  the  tibia  and 
fibula  are  very  much  shattered  ;  where,  together 
with  the  compound  dislocations  of  these  bones 
some  of  the  tarsal  bones  are  displaced  and  injured  • 
where  any  large  vessels  are  divided,  and  cannot 
be  secured  without  extensive  enlargement  of  the 
wound,  and  disturbance  of  the  soft  parts  •  where 
the  common  integuments,  with  the  neigh'bourin.. 
tendons  and  muscles,  are  considerably  torn  •  where 
the  protruded  tibia  cannot  by  any  means'  be  re- 
duced ;  and  where  the  constitution  is  enfeebled  at 
the  time  of  the  accident,  and  not  likely  to  endure 
pain,  ^discharge,   and   length    of  confinement." 
(A.  Cooper's  Surgical  jS'soa^s, 'part  ii.  p.  146) 
Perhaps,  as  general  remarks,  these  may  not  be  in- 
accurate  ;  but  there  are  exceptions  to  them.  Thus 
we  find  in  Sir  A.  Cooper's  publication,  several 
cases,  111  whicli  compound  dislocations  of  the  ankle 
terminated  well,  notwithstanding  the  displacement 
and  removal  of  the  astragalus,  other  instances  of 
which  kind  of  success  are  to  be  found  in  the  records 
of  surgery.    (See  Laumcnier,  in  Fourcroy  Med 
Ji^dmrea ;  Percij,  in  Journ.  de  Med.  coniinui,  Nov. 
J!>n,  p.  34«  ;  Professor  Stevens,  of  New  York,  see 
JJeeses  American  ed.  of  this  Did.)    However,  if 
the  ends  of  the  tibia  and  tarsal  bones,  especially 
tlie  astragalus  and  os  calcis.are  broken,  the  opc- 
lation  of  amputation  is  recommended  on  high  au- 
thorrty     iSir  A.  Cooper's  Surg.  Essays,  ptrt  ii. 
blon^  2    .'J'^y  '°  '•^'^  division  of  large 

It  .;  onT   '  ^""P""  '''''''  ^v-ould 

«  Th!  !  f°"f.  tV""P"''"'"'^      tli^'t  account. 

V  Mr'  r]  ^'T'^^f ^^^^"'•^-ter,  sent 
me  yMr.  Garden,  clearly  shows,  tliat  the  division 
of  the  anterior  tibial  artery  does  not,  if  it  be  wel" 


secured,  prevent  the  patient's  recovery.    I  also 
once  saw  a  compound  fracture,  close  to  he  ank  e- 
joint,  accompanied  by  a  division  nf  i\.lT  I 
and,  although  the  pat'ient  wa^  in  th  ZlTZl 
a  brewer's  servant,  who  possessed  the  worst  con 
stitution  to  struggle  against  severe  injuries^^t  this 
man  recovered  w  thout  amputation.''    Nor' t  S 
A.  Cooper  s  opinion,  would  all  hope  be  precluded 
even  if  the  posterior  tibial  artery  werfin  ured 
Vol.  cit.  p.  186.)    For  the  metLd  of  s  S 
these  vessels,  see  Arteries  securing 

A  r!fon!"r' 1^  <='^"™^tances,  which  Sir 

t^ufT  «  the  necessity  for 

amputation  in  compound  dislocations  of  the  ankle 
i.  J.he  advanced  age  of  the' patient.  2.  A  verv 
extensive  lacerated  wound.  3.  Difficulty  of  re- 
ducing the  ends  of  the  bones  he  considers  rlther  L 
a  reason  for  sawing  them  off,  than  for  amputation. 

4.  The  extremely  shattered  state  of  the  bones. 

5.  l>isloca  ions  of  the  tibia  outwards  cause  greater 
injury  of  the  bones  and  soft  parts,  than  those  in- 
wards, and  more  frequently  require  amputation. 
0.  Sometimes  the  bone  cannot  be  kept  reduced 
0  wmg  to  the  tibia  in  the  dislocation  outwards  beine 
obliquely  fractured.    7.  Division  of  a  large  blood- 
vessel, attended  with  extensive  wound  of  the  soft 
parts     8.  Mortification.    9.  Excessive  contusion. 
10.  Lxtensive  suppuration.    11.  Necrosis,  where 
tlie  sequestra  do  not  admit  of  removal.    12  Very 
great  and  permanent  deformity  of  the  foot.  13 
When  tetanus  comes  on,  Sir  A.  Cooper  does  not 
approve  of  the  operation.    14.  A  very  irritable 
state  of  constitution,  such  as  is  often  met  with  in 
very  lat  subjects,  who  talce  no  exercise.  (On 
Dislocations,  S;c.  p.  332,  &c.) 

The  treatment  of  a  compound  dislocation  re- 
quires  the  reduction  to  be  effected  without  delay 

'''"wu  ^'"^'^  disturbance  as  pes' 

sible._    When  the  extremity  of  the  bone  protrudes 
and  IS  smeared  with  sand  or  dirt,  as  frequently 
happens  from  ifs  having  touched  the  ground,  "  it 
should  be  washed  with  warm  water,  as  the  least 
extraneous  matter  admitted  into  the  joint  will  pro- 
duce and  support  a  suppurative  process,  and  the 
utmost  care  should  be  taken  to  remove  every  por- 
tion of  It  adhering  to  the  end  of  the  bone.    If  the 
bone  be  shattered,  the  finger  is  to  be  passed  into 
the  joint,  and  the  detached  pieces  are  to  be  re- 
moved, but  this  is  to  be  done  in  the  most  gentle 
ina,nner  possible,  so  as  not  to  occasion  unnecessary 
irritation;  and  if  the  wound  be  so  small  as  to  admit 
the  finger  with  difficulty,  and  small  loose  pieces 
of  bone  can  be  felt,  the  integuments  should  be 
divided  with  a  scalpel,  to  allow  of  such  portions 
being  removed  without  violence."    (Sir  A.Cooper 
On  Dislocations,  p.  2o4.)    If  any  difficulty  of  re- 
duction should  arise  from  the  bone  being  girt  by 
the  integumeutf,  the  opening  in  them  should  be 
dilated  with  a  scalpel,  and  the  limb  is  then  to  be 
placed  in  splints,  with  the  necessary  pads,  eighteen- 
tailed  bandage,  &c.    Sir  A.  Cooper  judiciously 
recommends  the  portions  of  this  bandage  not  to  be 
sewn  together,  "  but  passed  under  the  leg,  so  that 
one  piece  may  be  removed  when  it  becomes 
stiff;"  and  by  fixing  another  to  its  end,  before 
it  is  withdrawn,  the  fresh  piece  may  be  applied, 
without  any   disturbance  to  the   limb.  {Surg. 
Essays,  part  ii.  p.  120.)    Or  the  limb  m.iy  be  hiid 
on  jM'Intyre's  apparatus,  with  which  a  coiniiion 


11  Tl  ...11.  ..... 

roller  will  answer  oven  better  than  the  eighteeu- 
taiied  bandage.    The  wound  is  to  be  freed  from 
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^any  dirt,  clots  of  blood,  or  other  extraneous  matter, 
.md  its  lips  are  to  be  accurately  brought  together 
with  strips  of  adhesive  plaster.  The  joint  is  to  be 
covered  with  linen,  kept  constantly  wet  with  the 
liquor  plumbi  acetatis  dilutus,  or,  with  what  is 
better,  spirit  of  wine  and  water ;  the  bandage  is  to 
be  loosely  laid  down,  and  the  splints  fastened  on 
the  limb  with  their  proper  straps,  or  pieces  of  tape, 
and  the  limb  is  to  be  kept  perfectly  at  rest  in  an 
eligible  posture.  The  patient,  if  strong  and  young, 
is  to  be  bled.  An  anodyne,  the  first  night  or  two, 
will  be  highly  proper.  Saline  draughts  and  a 
low  regimen  are  also  indicated  during  the  first  few 
days  of  the  symptomatic  fever,  which  commonly 
follows. 

According  to  Sir  A.  Cooper,  purgatives  should 
be  used  with  the  utmost  caution  ;  "  for  (says  he) 
there  cannot  be  a  worse  practice,  when  a  limb 
has  been  placed  in  a  good  position,  and  adhesion 
is  proceeding,  than  to  disturb  the  processes  of 
nature  by  the  frequent  changes  of  position  which 
purges  produce ;  and  I  am  quite  sure,  that,  in 
cases  of  compound  fracture,  I  have  seen  patients 
destroyed  by  their  frequent  administration." 

If  the  case  take  a  favourable  course,  the  con- 
stitutional fever  will  not  be  excessive,  nor  will 
the  pain  and  inflammation  of  the  limb  be  immo- 
derate. Sometimes  the  wound  will  unite,  more 
or  less,  without  suppuration  ;  a  circumstance  par- 
ticularly desirable,  as  tending  more  than  anything 
else  to  lessen  the  danger,  by  changing  the  case,  as 
it  were,  from  a  compound  into  a  simple  one.  In 
other  cases,  the  wound  is  not  united,  but  the 
inflammation  and  suppuration  are  not  violent  or 
extensive,  the  constitution  is  not  dangerously  dis- 
turbed, and  hopes  of  ultimate  success  may  be 
reasonably  entertained.  When  the  wound  is  dis- 
posed to  heal  favourably,  adhesive  plaster,  with  or 
without  lint,  or  a  pledget  of  soft  soap  cerate,  is 
the  best  dressing.  In  other  instances,  while  the 
suppuration  is  copious,  and  the  parts  are  tense  and 
painful,  emollient  poultices  are  the  most  eligible. 

When  the  symptomatic  fever  and  first  inflam- 
matory syniptoms  are  over,  and  much  discharge 
prevails,  attended  with  marks  of  approaching 
weakness,  the  patient  is  to  be  allowed  more  food, 
and  directed  to  take  bark,  cordials,  porter,  wine, 
&c.  If  his  nights  are  restless,  he  must  have  opi- 
ates ;  if  he  sweats  profusely,  sulphuric  acid;  and, 
in  short,  all  such  medicines  as  his  particular  com- 
plaints may  require,  are  to  be  prescribed. 

When  the  inflammation  of  a  compound  dis- 
location is  violent  or  extensive,  general  bleeding, 
the  application  of  leeches,  and  tiie  use  of  foment- 
ations and  poultices,  are  tlie  most  likely  means  of 
lessening  the  mischief.  Yet,  it  is  only  in  strong 
habits  that  venesection  to  any  extent  can  be  pru- 
dently practised  in  large  cities,  or  crowded  hospitals. 

In  certain  examples,  the  most  skilful  treatment 
is  unavailing.  The  joint  and  limb  become  af- 
fected with  considerable  pain  and  swelling  ;  the 
fever  runs  high  ;  delirium  comes  on  ;  and  the  pa- 
tient may  even  perish  from  the  violence  of  the  first 
symptoms,  the  limb  being  generally  at  the  same 
time  attacked  by  gangrene.  If  these  first  dangers 
are  avoided,  the  wound  may  yet  not  heal  favour- 
ably ;  the  inflammation  may  be  considerable,  or 
of  an  erysipelatous  nature  ;  large  abscesses  under 
the  fascia  may  be  formed  ;  the  bones  may  be 
atTected  with  necrosis  ;  and  the  hectic  symptoms 
and  sinking  state  of  the  patient  may  make  the  only 


chance  of  recovery  depend  upon  amputation,  Bu6 
even  this  operation  is  sometimes  deferred  till  too 
late,  and  the  patient  must  be  left  to  his  fate. 

Whoever  gives  the  smallest  reflection  to  the 
nature  of  compound  luxations,  will  perceive,  that 
it  is  often  a  matter  of  the  highest  importance  to 
make  a  right  decision  at  the  very  beginning, 
whether  amputation  should  be  immediately  done, 
or  an  attempt  made  to  save  the  limb.  In  some 
instances,  the  patient's  sole  chance  depends  upon 
the  operation  being  performed  at  once,  without 
the  least  delay,  and  the  opportunity  of  doing  it 
never  returns.  The  surgeon  should  take  off  the 
limb  as  soon  as  he  has  seen  the  nature  of  the 
injurj',  and  not  wait  till  a  general  tendency  to 
swelling  and  gangrene  has  spread  through  the 
member,  and  every  action  in  the  system  is  dis- 
turbed. Amputation,  under  the  latter  circumstances, 
is  sometimes  unadvisable,  the  system  not  being  in 
a  condition  to  bear  it,  and  every  surgeon  knows, 
that  when  the  operation  is  performed  for  a  spreading 
gangrene,  it  is  always  performed  with  a  very  dimi- 
nished chance  of  success.  Indeed,  until  certain 
facts  were  adduced  by  Baron  Larrey,  Mr.  Law- 
rence, Mr.  A.  C.  Hutchison,  and  others,  it  was  not 
long  ago  altogether  prohibited.  (See  Amputation 
and  Mortification.) 

But,  besides  this  first  critical  period,  the  sur- 
geon often  has  to  exercise  a  nice  degree  of  judg- 
ment in  a  future  stage  of  the  case  ;  I  mean  when  the 
suppuration  is  copious,  the  wound  open,  the  bones 
aftected  witli  necrosis,  and  the  health  impaired. 
Here  the  practitioner  may  sometimes  err,  in  taking 
off  a  Jimb  that  might  be  saved;  or,  he  may  commit 
a  worse  fault,  and  make  the  patient  lose  his  life 
in  a  fruitless  attempt  to  save  the  member.  No 
general  precepts  can  guide  the  practitioner  aright 
in  this  delicate  part  of  surgery;  genius  alone  can- 
not do  it;  the  opportunity  of  making  observations, 
and  the  talent  of  profiting  by  them,  are  here  the 
things  which  make  the  consummate  surgeon. 

It  should  ever  be  recollected,  in  regard  to  bad 
compound  dislocations,  that  in  young  subjects 
and  in  a  salubrious  air,  many  cases  will  do  well,' 
which,  in  old  persons,  and  in  the  polluted  atmo- 
sphere of  London,  and  crowded  hospitals,  would  be 
fatal  without  amputation. 

The  constitutions  of  some  individuals  are  so  ir- 
ritable, that  whether  an  attempt  be  made  to  save 
the  limb,  or  amputation  be  at  once  performed,  the 
case  has  a  rapid  and  fatal  termination.  According 
to  Sir  A.  Cooper,  persons  who  are  nnich  loaded 
with  fat,  "  are  generally  irritable,  and  bear  im- 
portant accidents  very  ill;  indeed,"  says  he,  "they 
generally  din,  whichever  plan  of  treatment  be 
pursued."  However,  he  adds,  that  such  corpulent 
people  as  take  a  great  deal  of  exercise,  fin-m 
exceptions  to  the  foregoing  remark.  (Smyical 
Essai/s,  part  ii.  p.  195.) 

There  is  a  practice  in  regard  to  compound  dig- 
locations,  which  I  think  ought  at  all  events  to  be 
adopted  only  in  a  few  cases:  I  mean  the  plan  of 
sawing  ofl'  the  iiead  of  the  luxated  bone.  Ac- 
cording to  Leveill^,  this  method  is  reconnnended 
by  Hippocrates,  as  a  means  of  m  cclerating  and 
perfecting  the  cure.  (^Nouvella  Dodriiia  Chirur- 
f/icak,  t.  ii.  p.  4'1.)  However,  it  seems  not  to  have 
done  sufficient  good  in  ancient  times  to  have  ob- 
tained a  lasting  reputation.  In  fact,  when  it  was 
mentioned  by  the  late  Mr.  Oooch,  it  had  sunk  into 
such  oblivion,  that  it  was  received  as  an  entirely 
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new  proposal.  "  Compound  luxations »  (says  this 
autlior)  are  of  a  more  dangerous  nature  than 
compound  fractures,  for  very  plain  reasons;  but 
It  a  surgeon  should  judge  it  advisable  to  attempt 
saving  a  limb  under  such  threatening  circum- 
stances, /  am  incUncd  to  think,  from  what  I  have 
observed,  he  tviU  be  more  lilcely  to  succeed  by  saioinq 
off-  the  head  of  the  bone,  especially  if  it  has  /onn 
been  quite  out,  and  exposed  to  the  air." 

Mr.  Gooch  afterwards  takes  notice  of  a  case  in 
which  Mr.  Cooper  of  Bungay  sawed  off  the  ends 
of  the  tibia  and  fibula,  and  preserved  the  limb 
the  patient  being  able  to  walk  and  work  for  his 
bread  for  many  years  afterwards.  Other  examples 
are  also  briefly  mentioned,  in  which  the  lower 
end  of  the  radius  was  sawn  oft;  and  the  head  of 
the  second  bone  of  the  thumb. 

The  late  Mr.  Hey  of  Leeds  was  induced  to 
make  trial  of  this  plan  in  a  compound  luxation  of 
the  ankle.    The  example,  however,  which  he  pub- 
lished, is  decidedly  unfavourable  to  the  practice, 
as  the  following  passage  will  show:  —  "I  was  in 
hopes  that  this  patient  would  have  been  able  to 
walk  stoutlj',  but  in  this  I  was  disappointed.  He 
walked  indeed  without  a  crutch;  but  his  gait  was 
slow,  his  leg  remaining  weak,  and  hif  toes  turning 
outwards,  which  rather  surprised  me,  as  his  \e<r 
was  very  straight  when  I  ceased  attending  him.  ° 
Mr.  Hey  did  not  recite  this  case  with  the  view 
of  recommending  a  similar  practice  in  all  cases  of 
this  accident;  for  he  had  not  always  adopted  it, 
nor  was  he  of  opinion  that  the  same  mode  of 
treatment,  whether  by  replacing  the  bones,  sawing 
off  their  extremities,  or  amputating  the  limb,  ought 
to  be  universally  practised.    When  the  laceration 
of  the  capsular  ligament  and  integuments  is  not 
greater  than  is  sufficient  to  permit  the  end  of  the 
tibia  to_  pass  through  them;  and  when,  at  the 
same  time,  the  joint  or  contiguous  parts  have 
suffered  no  other  injury,  Mr.  Hey  recommends 
the  replacing  of  the  bone,  and  a  union  of  the 
integuments  by  suture,  with  the  treatment  adapted 
to  wounds  of  the  joints.    {Practical  Obs.  in  Sjir- 
gery,  chap.  xi.  ed.  2.) 

The  most  ingenious  arguments,  which  have  yet 
been  urged  in  behalf  of  the  practice  of  sawing 
off^  the  ends  of  the  bones,  in  compound  dislo- 
cations of  the  ankle,  are  those  recently  published 
by  Sir  A.  Cooper.    However,  he  does  not  advise 
the  plan  without  restrictions.    If  the  dislocation 
(says  he)  can  be  easily  reduced,  without  sawing 
off  the  end  of  the  bone;  if  it  be  not  too  obliquely 
broken  to  remain  firmly  upon  the  astragalus  after 
being  reduced;  if  the  end  of  the  bone  be  not 
shattered,  for  then  the  small  loose  pieces  of  bone 
should  be  removed,  and  the  surface  of  the  bone 
be  smoothed  by  the  saw  ;  if  the  patient  be  not 
excessively  irritable,  %nd  the  muscles  affected  with 
violent  spasms,  impeding  reduction,  and  causing  a 
displacement  of  the  bones  after  they  have  been 
reduced;  he  advises  the  immediate  reduction  of 
the  parts,  and  uniting  the  wound  by  adhesion. 
In  the  opposite  circumstances,  rather  than  am- 
putate the  limb,  be  would  saw  off  the  ends  of 
the  bones.    {Sunjical  Essays,  part  i.  p.  154  ;  and 
Treatises,  p.  302.) 

M.  RoLix  gives  much  praise  to  the  English  sur- 
geons for  the  judicious  boldness  which  they  have 
evinced  in  cases  of  this  description.  Although 
i^abncius  Hildanus,  Ferrand,  Desault,  Laumonier, 
and  several  other  French    surgeons,  have,  like 


Z  f ),  1  P  .r'''"*"'"'"'  '«"tured  to  remo.. 
SLTv  iLf  h  f '"ealus,  when  this  bone  was, 
totally  separated  from  the  scaphoid,  and  pro- 
truded m  compound  luxations;  yet  M  Roux  Ic 
knowledges,  that  the  bold  practL  oTsawTng  off 
the  lower  end  of  the  humerus,  the  lower  end  of 
the  radius,  the  lower  end  of  the  tibia,  and  also  of 
the  fibula  at  the  same  time,  originated  with,  and 
was  first  executed  by,  English  surgeons.  {Paraime, 
de  la  Chirurgie  Anglaise  avec  la  Chirurqie  Fran- 
^atse,  p.  208,  209.)  ^ 

The  foregoing  general  observations  will  now 
enable  us  to  enter  upon  the  dislocations  of  each  i 
particular  joint. 

Dislocations  of  thk  lower  Jaw. 
The  lower  jaw  can  only  be  luxated  forward, 
and  either  one  or  both  of  its  condyles  may  become 
displaced  in  this  direction.  [The  dislocation  of 
both  condyles  together  is  more  frequent  than  that 
ot  one  condyle  singly ;  out  of  seventy-six  cases 
collected  by  Malgaigne,  he  found  that  in  filty- 
lourbotn  condyles  were  implicated.  (Traile  des 
Fraot.  Sfc.  t.  ii.  p.  288.)] 

Every  dislocation,  except  that  forward,  is  ren- 
dered impossible  by  the  formation  of  the  parts. 
[One  exception  only  has  been  recorded,  in  which 
the_  condyle  was  dislocated  oiitivards,  and  rested 
against  the  external  surface  of  the  zygomatic  pro- 
cess, but  in  this  case  there  was  also  a  fracture  of  the 
bone  a  little  anterior  to  its  ramus.  (See  Robert, 
Jotcrn.  de  Our.  1844,  p.  265,  Malgaigne,  loc, 
cit.  p.  317.)J 

The  lower  jaw  cannot  even  be  dislocated  forward, 
unless  the  mouth,  just  before  the  occurrence  of 
the   accident,  be  very  much  open.  Whenever 
the  chm  is  considerably  depressed,  the  condyles 
slide  from  behind  forward,  under  the  transverse  root 
of  the  zygomatic  processes.    The  cartilaginous  caps 
which  envelop  the  condyles,  and  follow  them  in 
all  their  motions,  still  afford  them  an  ai-ticular  ca- 
vity; but,  the  depression  of  the  bone  continuing, 
the  ligaments  give  way,  the  condyles  glide  before 
the  emittenticB  articulares,  and  slip  under  the  zygo- 
matic arches.   Hence  a  dislocation  mostly  happens 
while  the  patient  is  laughing,  gaping,  &c.    A  blow 
on  the  jaw,  a  spasm,  or  any  irregular  action  of 
the  muscles,  when  the  mouth  is  wide  open,  may 
easily  cause  the  accident.     It  has  occasionally 
arisen  from  the  exercise  of  great  force  in  drawing 
out  the  teeth.    Sir  Astley  Cooper  has  known  a 
lu,xation  of  both  condyles,  produced  by  a  boy  sud- 
denly putting  an  apple  into  his  mouth,  to  keep  it 
from  the  reach  of  a  playfellow.  (On  Dislocations, 
p.  389.)    Whenever  the  jaw  has  once  been  dislo- 
cated, the  same  causes  more  easily  reproduce  the 
occurrence.    In  certain  individuals,  the  ligaments 
are  so  loose,  that  a  dislocation  is  produced  by  any 
slight  attempt  to  j-awn,  laugh,  or  (as  Lamotte  has 
observed)  to  bite  any  substance  which  is  rather 
large.    (Leveille,  Nouvcllc  Doctrine  Chir.  t.  ii.  p. 
54.)    There  have  been  persons,  who  could  scared}- 
ever  laugh  heartily,  without  thoir  lower  jaws  being 
luxated.    But,  of  all  the  causes  of  this  occurrence, 
yawning  alone,  even  without  the  combination  of 
any  external  force,  is  by  far  the  most  common. 

When  the  jaw  is  depressed,  if  the  muscles  con- 
tract, the  anterior  fibres  of  the  massetor  tend  to 
bring  the  condyles  under  the  zygoma.  The  exter- 
nal pterygoid  muscle  will  also  contribute  to  pro- 
duce the  same  effect. 
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Dislocations  of  the  lower  jaw  are  attended  with 
a  great  deal  of  pain,  which  may  be  imputed  to  the 
pressure  produced  by  the  condyles  on  some  of  the 
branches  of  the  third  division  of  the  fifth  nerve, 
and  to  the  tension  to  which  its  inferior  dental 
branch  is  subjected.  The  mouth  is  wide  open, 
and  cannot  be  shut.  It  is  more  open  in  recent 
dislocations  than  in  those  which  have  continued 
for  some  time.  An  empty  space  is  felt  before  the 
ear,  in  the  natural  situation  of  the  condyles.  The 
coronoid  process  forms  under  the  cheek-bone  a 
prominence,  which  may  be  felt  through  the  cheek 
or  from  within  the  mouth.  [When  an  attempt  is 
made  to  close  the  mouth,  the  coronoid  process 
comes  in  contact  with  the  lower  margin  of  the 
malar  bone,  close  to  its  junction  with  the  superior 
maxilla,  and  further  approximation  is  thus  effec- 
tually prevented.  M.  Ndlaton  considers  the  con- 
tact of  these  two  points  of  bone  to  be  an  indis- 
pensable condition  of  true  dislocation,  that  is  to 
say,  of  a  permanent  displacement,  and  that  without 
it,  the  reduction  would  take  place  almost  sponta- 
neously. Hence  he  thinks  this  accident  will  ne- 
cessarily be  rare,  because  in  all  subjects  the  coro- 
noid process  is  not  of  sufficient  length  to  come  in 
contact  with  the  malar  tuberosity.  In  children, 
for  instance,  in  whom  this  process  is  very  short, 
and  in  old  persons,  in  whom  it  is  directed  obliquely 
backwards,  the  accident  is  almost  unknown.  (See 
Ekm.  de  Pathol.  Cldr.  t.  ii.  p.  313.)]  The  cheeks 
are  flattened  by  the  lengthening  of  the  masseter 
and  buccinator  muscles.  The  saliva  flows  in  large 
quantities  from  the  mouth,  the  secretion  of  which 
fluid  is  greatly  increased  by  the  irritation  of  the 
parotid  gland.  The  arch,  formed  by  the  teeth  of 
the  lower  jaw,  is  situated  more  forward  than  that 
formed  by  the  teeth  of  the  upper  jaw,  and  the  axis 
of  the  teeth  is  directed  obliquely  forwards  instead 
of  vertically  upwards.  During  the  first  few  days 
after  the  accident,  the  patient  cannot  speak,  and, 
according  to  Boyer,  he  cannot  swallow.  When 
only  one  condyle  is  dislocated,  the  mouth  is  dis- 
torted, and  turned  towards  the  opposite  side,  while 
the  fellow-teeth  of  the  jaws  do  not  correspond. 
However,  Mr.  Hey  asserts,  that  frequently  the 
position  of  the  chin  is  not  perceptibly  altered. 
{Practical  Ohs.  p.  322.)  The  mouth  cannot  be 
shut ;  but  it  is  not  so  widely  open  as  in  the  com- 
plete luxation.  (Sir  A.  Cuoper,  On  Dislocations, 
p.  392.) 

When  a  dislocated  jaw  has  remained  unreduced 
for  several  days  or  weeks,  the  symptoms  are  not  so 
well  marked.  In  such  instances,  the  chin  becomes 
gradually  approximated  to  the  upper  jaw  ;  the 
patient  recovers  by  degrees  the  faculty  of  speaking 
and  swallowing  ;  but  he  stammers,  and  the  saliva 
dribbles  from  his  mouth.  The  suff'eriMgs  induced 
by  a  dislocated  jaw,  it  is  said,  may  even  prove 
fatal,  if  the  case  continue  unrectificd  ;  but  we 
are  not  to  believe  Hippocrates  when  he  positively 
declares  the  accident  mortal,  if  not  reduced  before 
the  tenth  day.  Indeed,  Sir  Astley  Cooper,  in 
noticing  the  severity  of  the  pain,  assures  us  that 
he  has  never  seen  any  dangerous  effect  produced  ; 
on  the  contrary,  that  in  time  the  jaw  becomes 
more  closed,  and  a  considerable  degree  of  its  mo- 
tion is  restored.    {On  Dislocalions,  p.  389.) 

Dislocations  of  the  lower  jaw  may  be  reduced 
in  the  following  manner  :  — The  surgeon  is  first  to 
wrap  some  linen  round  his  thumbs,  to  keep  them 
from  being  hurt  by  the  patient's  teeth,  and  then 


introduce  them  into  the  mouth,  as  far  as  possible 
along  the  grinding  teeth.  At  the  same  time  he  is 
to  place  his  fingers  under  the  chin  and  base  of  the 
jaw  ;  and  while  he  depresses  the  molares  with  his 
thumbs,  he  raises  the  chin  with  his  fingers,  by 
which  means  the  condyles  become  disengaged 
from  their  situation  under  the  zygomas  ;  at  which 
instant  the  muscles  draw  the  condyles  so  rapidly 
back  into  the  articular  cavities  again,  that  the  sur- 
geon's thumbs  might  sometimes  be  hurt,  did  he  not 
immediately  move  them  outward  between  the 
cheek  and  the  jaw. 

The  ancients  used  to  place  between  the  grinding 
teeth  two  pieces  of  stick  ;  and  while  they  used 
them  as  levers  to  depress  the  back  part  of  the  bone, 
they  raised  the  chin  by  means  of  a  bandage.  The 
late  Mr.  Fox,  the  dentist,  had  a  patient,  whose  jaw 
had  been  dislocated  on  both  sides,  in  the  extraction 
of  a  tooth :  the  reduction  was  first  effected  on  one 
side,  by  placing  a  piece  of  wood,  a  foot  long, 
upon  the  grinders,  and  then  raising  the  part  of  it 
that  was  held  in  the  hand.  Mr.  Fox  next  reduced 
the  other  condyle  in  the  same  manner.  Sir  Astley 
Cooper,  in  reducing  a  complete  luxation  of  the 
lower  jaw,  prefers  putting  the  patient  in  the  re- 
cumbent postm'e,  introducing  two  corks  behind 
the  molar  teeth,  and  then  elevating  the  chin.  {On 
Dislocations,  p.  391.)  When  only  one  condyle 
is  dislocated,  whatever  method  of  reduction  be 
followed,  it  need  only  be  applied  to  the  side 
affected. 

The  reduction  having  been  accomplished,  a  fresh 
displacement  is  to  be  prevented  by  applying  a  four- 
tailed  bandage,  as  recommended  for  fracture  of  the 
jaw.  For  a  few  days,  the  patient  should  avoid  all 
food  requiring  much  mastication. 

[M.  Ndlaton  does  not  consider  it  necessary  to 
elevate  the  chin;  on  the  contrary,  he  directs  the 
patient  to  open  his  mouth  as  widely  as  possible  ; 
the  sole  indications,  according  to  him,  being,  first 
to  disengage  the  coronoid  process  from  the  malar 
borie,  and  then  to  press  it  backwards,  when  the 
action  of  the  muscles  will  accomplish  the  rest.  In 
a  case  in  which  repeated  attempts  at  reduction  had 
been  made  by  other  surgeons  without  success,  M. 
Nelaton  proceeded  in  the  following  manner.  He 
ordered  the  patient  (a  female)  to  open  her  month  as 
much  as  piossihle,  imd  while  she  executed  this  move- 
ment, he  placed  his  two  thumbs  on  the  coronoid 
processes,  and  wittwut  even  embracing  the  jaw  or 
taking  any  other  point  of  support,  a  simple  pressure 
in  the  backward  direction  caused  the  condyles  to 
return  suddenly  into  their  cavities;  the  reduction 
was  complete,  and  all  the  symptoms  disappeared. 
Two  other  cases  of  the  successful  application  of  this 
process  are  recorded  by  M.  Nelaton.  The  pres- 
sure may  bo  made  either  from  within  the  mouth 
or  from  without  through  the  cheek ;  and  the 
coronoid  process  should  be  pushed  downwards 
and  backwards  at  the  same  time  that  the  patient 
opens  his  mouth.  In  ordinary  cases,  a  light  pres- 
sure is  sufficient,  but  if  more  force  is  required  the 
head  may  be  supported  by  an  assistant,  or  a  band 
looped  at  each  end  may  be  passed  around  it  in 
which  the  operator  can  engage  his  fingers,  while 
the  thmnb  is  brought  to  bear  upon  the  coronoid  pro- 
cess. (See  Duhlin  Quart,  Jour.  vol.  x.  p.  11 4, 1 850.) 

An  interesting  account  of  the  dissection  of  a 
rcnuirkable  case  of  congenital  dislocation  of  the 
lower  jaw  has  been  given  by  Mr.  R.  W.  Smith 
{On  Fractures  and  Dislocations,  p.  273)]. 
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Dislocations  of  the  Smne. 
[Dislocations  of  tlie  vertebra  are  less  frequent 
than  fractures  of  these  bones  ;  indeed,  a  diC 
Jf°anv  oTflf      '""P'''  ""'=°'«Pl'''-'^-t«^  by  fracture 
01  any  ot  the  processes,  is  exceedingly  rare.  The 
liabihty  to  dislocation  varies  in  the  different  regions 
of  the  spine  ;  ,t  is  most  common  in  the  articuktion 
between  the  atlas  and  axis,  but  throughout  the  er 
vical  portion  of  the  spinal  column,  in  consequence 
of  the  greater  mobility  there  permitted,  and Xot 
hque  direction  of  the  articular  surface  ,  it  is  much 
more  likely  to  occur  than  in  the  dorsal  or  umbar 
regions  ;  in  these  latter  situations  it  has  often  been 
described  as  absolutely  impossible  unless  accom" 
panied  by  fracture.    Facts,  however,  have  bel 
placed  on  record  which  show  that  even  here  it  h 
now  not  altogether  unknown. 

Dislocations  of  the  spine  will  require  a  separate 
consideration  according  to  the  situation  in  whTch 
hey  occur.    They  will  be  treated  of  in  the  fol- 
lowing  order. 

biior^aUaT""'""  °^        '"'""^  ^''^ 

2.  Dislocation  of  the  first  cervical  vertebra 
from  the  second.  veiteora 

3.  Dislocation  of  the  six  inferior  cervical  vertebra 

4.  Dislocation  of  the  dorsal  and  lumbar  vertebr*.] 


w!  r  ~  }^  ^V''^'  examples  of  this  dislocation 
have  been  met  with  The  first  was  observed  bj 
M  Lassus.  A  bundle  of  hay  fell  from  a  height  of 
Mteen  or  sixteen  feet  on  the  posterior  part  of  the 
neck  of  a  man  whose  head  was  at  the  moment 
bent  forwards.  He  imniediatelv  lost  speech  and 
consciousness.  The  head  remained  inclined  for- 
wards and  a  little  to  the  left.  The  mouth  was 
Mil  open,  and  the  upper  extremities  convulsed. 
He  died  in  five  or  six  hours.  «  The  condyles  of 
the  occipital  bone  were  disunited  and  separated 
about  three  or  four  lines  from  the  apophyses  of  the 
first  vertebra  of  the  neck."  The  right  vertebral 
artery  and  vein  were  ruptured. 

The  second  was  published  by  M.  Palletta.  A 
man  fell  from  a  tree,  head  first.  The  fourth  day 
he  was  brought  to  the  hospital,  being  perfectly 
conscious,  but  pulseless,  and  in  a  state  of  extreme 
debility,  the  bladder  and  lower  extremities  pa- 
ralysed. He  died  the  next  dav.  The  atlas  was 
found  to  be  "  displaced,  and  its  articulation  with 
the  occipital  bone  loosened."  There  was  also  a 
fracture  of- the  fourth  cervical  vertebra,  but  with- 
out displacement. 

The  third  case  was  recorded  by  M.  Bouisson. 
A  youth  of  sixteen  had  his  neck  crushed  by  the 
overturning  of  a  cart,  from  beneath  which  he  was 
extricated  lifeless.    "  The  atlai=,  and  especially  its 
right  lateral  mass,  had  undergone  a  movement 
ot  projection  forwards,  which  had  carried  the  right 
articular  surface  iu  front  of  the  occipital  condyle. 
1  he  right  occipito-odontoid    ligament  was  i\ip- 
tiired  ;  but  the  left  remained  entire,  and  prevented 
the  luxation  taking  place  on  this  side.    In  conse- 
.'mT.'^v         •l'''P'"ceraent  of  the  atlas  forwards 
.  Kl  to  the  right,  its  posterior  arch  encroached  upon 
the  occipital  foramen,  and  compressed  the  medulla 
oblongata.     J  here  was  no  fracture  either  of  the 
atlas,  axis,  or  occipital  bone,    The  articulation  be- 
tween the  atlas  and  axis  was  uninjured.  CSee 
Lcs^n.,  Pcuhoh  Chir.  t.  ii.  p.  1.06;  Pal  ctta,  B^roiL 
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seum  at  Leyden,  and  are  described  by  Sandifort 
Boyer  has  seen  one  at  La  Charite  ;  and  an  interest 
nig  description  of  a  similar  case,  illustrated  by  e^^^^^ 
gravings,  has  been  recently  published  by  Schupke 

4to.  j:ieiol.  1816.)    In  this  tract  is  collected  from 
the  writings  of  J.  P.  Frank  {Delect.  Opusl  yo\  v 
from  those  of  Reil  (FieLerleL,  b.  ii.Tl  02)  td  if 
Rus t,  &c.  an  exact  detail  of  the  symptoms   f  the 

tlTA'-  T-?"'""'  *°P"'='  °"  which  Boyer  con- 
fesses his  inability  to  give  any  information.  The 
symptoms  have  been  described  by  Mr.  Lawren  e 
as  follows:  "Pain  i„  the  neck,\ecomtg  m  e 
severe  at  night,  or  in  swallowing  a  large  mouthful 
or  drawing  a  deep  breath,  is  tlie  firs^t  Bvmptom. 
This  pam  affec  s  one  side  of  the  neck,  especially 
when  the  head  is  moved  towards  the  shoulder  ;  it 
ei  ends  fron,  the  larynx  towards  the  nape,  and  often 
to  the  scapula  of  the  pained  side.  No  external  alte- 
ration  is  perceptible;  but  firm  pressure  on  the  region 

0  the  first  and  second  vertebra  produces  consider- 
able pam,  and  thus  points  out  the  seat  of  disease. 
Xhe  difficulty  of  swallowing  and  breathing  and 
hoarseness,  increase,  alternating  with  pain  "in  the 
neck,  which  seems  to  fix  about  the  back  of  the 
head  and  becomes  intolerable  on  moving  that  part. 

1  he  head  sinks  towards  oneshoulder,  the  face  beina 
urned  a  little  down  ;  for,  in  general,  the  articula° 

tions  are  afiected  on  one  side  only,  and  that  was 

d^tb     T?i'T"-f"  examinations  after 

death.    If  both  sides  are  affected,  the  head  will 
nchne  directly  forwards.    In  this  state  things  con- 
tinue for  several  weeks  or  months  ;  and  before  worse 
symptoms  come  on,  there  is  often  apparent  improve- 
ment freer  motion,  and  more  natural  situation  of 
the  head.    But,  the  uneasiness  in  speaking  and 
swallowing  returns  ;  the  pain  becomes  more  severe 
and  extensive  ;  the  head  falls  a  little  backwards, 
and  shrinks  towards  the  opposite  side.    The  patient 
feels  as  if  the  head  were  too  heavy,  and  he  carefully 
supports  it  with  his  hands,  when  he  moves  from 
the  sitting  to  the  lying  position,  or  vice  vcrsd.  This 
may  be  considered  a  pathognomonic  svmptom  of  tlie 
affection.    Another  symptom,  which,  at  this  period, 
shows  the  true  nature  of  the  disease,  is  a  pt  culiai- 
expression  of  pain  in  the  countenance,  which,  com- 
bined with  the  position  and  stiffness  of  the  head, 
constitutes  so  characteristic  an  assemblage  of  ap- 
pearances, that  it  is  enough  to  have  seen  it  once,  in 
order  to  recognise  it  again  immediately.    In  the 
further  progress  of  the  case,  noise  in  the  head, 
deafness,  giddiness,  cramps,  and  convulsions,  partial 
paralysis,  particularly  of  the  upper  limbs,  loss  of 
voice,  purulent  expectorations,  and  hectic  symptoms 
supervene.    Generally  no  external  change  is  ob- 
servable, either  in  the  neck,  or  in  the  nape  ;  and 
Rust  observed,  in  one  case  only,  swelling  of  the 
affected  side,  whicli  broke  and  left  fistulous  ulcers. 
But  the  slightest  pressure  in  the  region  of  the  three 
upper  vertebr;e  is  acutely  painful,  and  sometimes, 
in  the  advanced  period  of  the  disease,  a  grating  of 
rough  surfaces  is  distinctly  perceptible  when  tiie 
head  is  turned.     The  patient  maj'  continue  for 
months  in  this  helpless  and  jiainful  state,  and  then 
dies,  either  from  exhaustion  and  debility,  or,  which 
is  more  frequent,   suddenly  and  unexpectedly. " 


(Lawrence,  in  Med.  Chir.  Trans,  vol.  xlii.  p.  406.) 

These  spontaneous  displacements  of  the  atlas  may 
depend  upon  caries  and  scrofulous  disease  of  its 
articular  surfaces,  or  upon  an  exostosis  of  its  trans- 
verse process,  or  a  similar  tumour  growing  from  tlie 
neighbouring  portion  of  the  os  occipitis,  or  petrous 
portion  of  the  temporal  bone.  By  these  causes,  the 
anterior,  or  posterior  arch,  or  one  of  the  sides  of  the 
atlas,  has  been  made  to  intercept  a  third,  the  half, 
and  even  two-thirds,  of  the  diameter  of  the  foramen 
magnum.  Notwithstanding  these  changes,  life 
may  be  carried  on,  and  the  nutritive  functions  per- 
formed sufficiently  well  to  afford  time  enough  either 
for  the  exostoses  to  attain  a  large  size,  or  for  the 
ankylosis,  binding  together  the  head  and  most  of 
the  cervical  vertebraj,  to  acquire  great  solidity. 
The  size  of  the  foramen  magnum,  and  the  dimen- 
sions of  the  vertebral  canal  iii  the  neck,  are  con- 
siderably beyond  what  would  be  necessary  for 
simply  containing  the  spinal  marrow,  so  that  the 
free  lateral  movements  of  the  head  and  atlas  can  be 
executed  without  any  risk  of  pressure  on  that  im- 
portant part.  Hence  spontaneous  displacement  can 
occur  in  these  cases  to  a  considerable  degree,  with- 
out impairing  the  functions  of  the  spinal  cord. 
(Lcnvi-eiice,  in  Med.  Cliir.  Trans,  vol.  xiii.  p.  411.) 
According  to  Boyer,  the  atlas  is  never  found  free 
and  distinct,  when  thus  displaced  ;  butis  confounded 
at  least  with  the  os  occipitis,  and  mostly  with  five 
or  six  of  the  subjacent  vertebra.  And,  another 
interesting  fact  is,  that,  in  cases  of  this  description, 
the  joint  between  the  atlas  and  occiput  is  never  the 
only  one  which  is  displaced  and  deformed,  unless 
the  disease  be  very  slightly  advanced;  for,  the  arti- 
culation of  the  processus  dentatus  with  the  atlas, 
and  sometimes  that  of  the  point  of  the  same  process 
with  the  occiput,  are  considerably  affected.  Some- 
times the  processus  dentatus  and  the  occiput  retain 
their  natural  position  with  respect  to  each  other, 
and  the  atlas  alone  seems  to  be  displaced  between 
them.  Sometimes  the  second  vertebra  is  out  of  its 
place  with  respect  to  the  os  occipitis,  in  the  same 
direction  as  the  atlas,  but  not  in  quite  so  great  a 
degree.  Lastly,  in  some  other  instances,  the  two 
vertebraj  are  twisted  in  opposite  directions  ;  as,  for 
instance,  one  to  the  left,  the  other  to  the  right  ;  or 
vice  versa.  In  one  of  the  cases,  recorded  by  Sandi- 
fort,  this  kind  of  lateral  displacement  in  opposite 
directions  was  so  extensive,  that  an  interspace,  only 
six  lines  in  breadth,  was  left  between  their  ap- 
proximated annular  margins.  An  instance  was 
seen  by  Duverney,  where  the  displacement  of  the 
two  vertebra  was  from  before  back w.ard,  and  where 
the  processus  dentatus  was  approximated  to  the 
posterior  arch  of  the  atlas  to  the  extent  of  two- 
thirds  of  the  annular  opening  in  this  vertebra.  Iji 
these  cases,  nothing  can  be  more  obvious,  than  that 
there  must  be  a  destruction,  or,  at  all  events,  a 
thoroughly  diseased  state  of  the  ligaments  between 
the  atlas  and  dentata,  and  of  those  connecting  the 
dental  process  to  the  occiput.  {liitye.r.  vol.  cit.  p. 
105.) 

As  for  the  treatment  of  the  preceding  forma  of 
dise.ise,  experience  has  hitherto  furnished  little 
satisfactory  knowledge.  But,  as  an  analogy  is  seen 
between  these  cases  and  the  scrofulous  and  carious 
affections  of  other  joints,  blisters,  sotons,  and  issues, 
have  been  proposed  and  tried.  Rust  found  these 
remedies  only  capable  of  retarding  the  progress  of 
the  disease,  and  of  producing  an  abatement  of  the 
symptoms.    The  pain  often  reaching  from  the  back 
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of  the  head  to  the  forehead,  was  rendered  less 
severe  ;  and  the  difliculty  of  swallowing  was  con- 
siderably lessened.  But  the  means  here  specified 
were  not  found  adequate  to  arrest  the  morbid 
change  in  the  bones.  However,  Rust  thinks  that 
greater  benefit  might  be  expected,  if  a  case  were  to 
present  itself  arising  altogether  from  a  local  cause, 
without  its  origin  being  connected  with  constitu- 
tional disease.  {Salzburger,  Med.  Chir.  Zeitung, 
jahrgang,  1813,  b.  ii.  p.  108.)  In  a  later  work, 
he  adverts  to  some  examples,  in  which  a  cure  was 
effected  by  nature.  Indeed,  the  occasional  termi- 
nation of  the  disease  by  ankylosis  is  a  full  proof  of 
this  fact.    {Arllirokakologie,  %  118.) 


2.  Dislocation  of  the  first  cervical  vertebra 
from  the  second.  —  The  rotatory  motion  of  the 
head  is  chiefly  performed  by  the  first  vertebra 
moving  on  the  second.  AVhen  this  motion  is 
forced  beyond  its  proper  limits,  the  ligaments 
which  tie  the  processus  dentatus  to  the  edge  of 
the  foramen  magnum  are  torn  ;  and,  supposing 
the  head  to  be  forced  from  the  left  to  tlie  right,  the 
left  side  of  the  body  of  the  second  vertebra  is  car- 
ried before  its  corresponding  articulating  surface, 
while  the  right  side  falls  behind  its  corresponding 
surface.  Sometimes  the  processus  dentatus,  whose 
ligaments  are  ruptured,  quits  the  foramen  formed 
for  it  by  the  transverse  ligament  and  the  anterior 
arch  of  the  first  vertebra,  and  presses  on  the  medulla 
oblongata.  But,  according  to  Boyer,  the  processus 
dentatus  may  be  displaced  in  two  ways  :  1st,  It 
may  be  carried  directly  backwards,  the  transverse 
and  other  ligaments  being  broken.  This  mode  of 
displacement  Boyer  considers  as  the  most  difficult 
and  uncommon,  as  it  can  hardly  take  place  except 
from  a  fall  from  a  great  height  upon  the  back  of  the 
head,  while  the  spine  is  bent  forwards.  (Traiie 
desMal.  Chir.  t.  iv.  p.  109.)  However,  the  acci- 
dent may  happen  in  another  manner,  as  in  Sir  C. 
Bell's  instance,  where  it  occurred  from  the  chin 
striking  against  a  curb-stone.  {Surg.  Obs.  vol.  i. 
p.  150.)  •2ndly,  In  a  violent  rotation,  in  which  the 
face  is  carried  sideways  beyond  the  proper  limits, 
the  lateral  and  accessory  ligaments  of  the  processus 
dentatus  may  be  stretched  and  twisted  spirally 
round  this  process.  The  force  operates  entirely 
upon  them,  and  not  at  all  upon  the  transverse  liga- 
ment. Now  when  the  lateral  and  accessory  liga- 
ments of  the  processus  dentatus  have  given  way, 
and  an  effort  to  incline  the  head  to  one  side  is  kept 
up,  one  of  the  sides  of  the  space,  bounded  by  the 
transverse  ligament,  may  present  itself  near  the 
point  of  the  processus  dentatus,  which  may  then 
pass  below  the  transverse  ligament  without  ruptur- 
ing it. 

In  cliildren,  whore  the  processus  dentatus  is  not 
fully  developed,  and  the  ligaments  are  weaker  than 
in  the  adult,  a  perpendicular  impulse  may  break 
the  lateral  and  accessory  ligaments,  and  then  force 
the  processus  dentatus  under  the  transverse  liga- 
ment, without  rupturing  this  latter  part  ;  as  Boyer 
conceives  must  have  been  the  case  in  the  child 
which  J.  L.  Petit  mentions  as  having  been  instan- 
taneously killed  by  being  lifted  up  by  the  head. 

[M.  Malgaigno  mentions  a  case  "in  which  the 
odontoid  process  was  displaced  behind  the  trans- 
verse ligament,  although  only  one  of  the  odontoid 
liganu!nts  had  given  way  A  man,  a!t.  CO,  fell  from 
a  considerable  height  upon  his  head.  The  fall 
cause  J  symptoms  of  .severe  "cerebral  commotion," 
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The  head  was  bent  backwards,  but  no  dislocation 
appears  to  have  been  suspected.  He  died  in  20 
hours.  At  the  post-mortem  examination,  the  odon- 
toid process  was  found  displaced  behind  the  trans- 
verse ligament,  and  compressing  the  medulla 
oblongata.  The  rigiit  odontoid  ligament  was  rup- 
tured, but  the  left  was  entire,  and  was  drawn  under 
the  transverse  ligament.  The  odontoid  process  was 
not  displaced  backwards  to  so  great  an  extent  as 
when  both  odontoid  ligaments  are  torn  through 
and  did  not  exercise  so  great  an  amount  of  com- 
pression upon  the  medulla.  This  slighter  debtee 
of  compression  would  explain  the  fact  of  death°not 
having  been,  as  usual,  instantaneous.] 

Lastly,  when  the  transverse,  lateral,  and  other 
ligaments  are  capable  of  making  very  great  resist- 
ance to  a  force  tending  to  rupture  them  all,  and  to 
throw  the  processus  dentatus  directly  backwards, 
this  process,  if  more  slender  than  common,  may  be 
broken  near  its  base,  and  this  portion  of  it  forced 
back  upon  the  spinal  marrow.  A  case,  exemplify- 
ing the  occurrence,  used  to  be  related  by  Mr.  Else 
m  his  lectures,  and  is  recorded  by  Sir  Astley 
Cooper.  (On  Dislocaiions,  p.  348  ;  Boyer  vol 
cit.  p.  110.) 

Patients  can  hardly  be  expected  to  survive  mis- 
chief of  this  kind  in  so  high  a  situation  ;  when  the 
transverse  ligament  is  broken,  and  the  processus 
dentatus  is  thrown  directly  backward  against  the 
medulla  oblongata,  the  effect  must  be  instant  death, 
as  happened  in  the  case  recorded  by  Sir  C.  Bell 
{Surg.  Ois.  vol.  i.  p.  ISO),  and  in  that  mentioned 
by  Mr.  Else. 

The  causes  of  this  formidable  accident  are  vari 
ous  :  a  fall  on  the  head  from  a  high  place  ;  the  fall 
of  a  heavy  body  against  the  back  of  the  neck  ;  a 
violent  blow ;  a  forcibletwist  of  the  neck;  tumbling ; 
standing  upon  the  head;  the  rash  custom  of  lifting 
children  up  by  the  head,  &c.  Louis  believed,  that 
the  first  vertebra  was  dislocated  from  the  second  in 
the  malefactors  hanged  at  Lyons,  at  which  place 
the  executioner  used  to  give  a  sudden  Iwist  to  the 
body  at  the  moment  of  its  suspension,  and  then 
bear  with  all  his  weight  upon  it.  Under  such  cir- 
cumstances, Boyer  conceives  that  the  processus 
dentatus  might  pass  under  the  transverse  ligament, 
without  any  rupture  of  the  latter. 

Perhaps,  the  only  recorded  instances  of  luxation 
of  the  processus  dentatus,  independently  of  external 
violence  or  previous  disease,  are  two  ;  one  noticed 
by  Mr.  Cruikshank  (See  Lond.  Med.  Gaz.  vol. 
iii.)  ;  the  other  by  Dr.  Wm.  Thompson  {Edin. 
Med.  and  Surgical  Journ,  vol.  xlii,  p.  279.) 

With  regard  to  the  prognosis  of  all  luxations  in 
which  the  processus  dentatus  is  displaced  suddenly 
and  not  gradually  by  disease,  I  may  observe,  that 
such  cases  are  mostly  fatal.  Mistaken  notions 
have  been  entertained  upon  this  point,  in  conse- 
quence of  particular  dislocations  oftiie  neck  having 
been  successfully  treated.  [The  diagnosis  of  such 
cases  is  always  attended  with  great  difiiculty  ; 
indeed,  it  is  only  when  they  have  terminated 
fatallj',  and  the  parts  are  examined,  that  positive 
information  as  to  the  nature  of  the  injury  can  be 
obtained.  Great  uncertaintj',  therefore,  must  al- 
ways attach  to  those  instances  in  which  reduction 
IS  supposed  to  have  been  effected.] 

A  child  was  brought  to  Desault,  with  its  neck 
bent,and  its  chin  turned  towards  the  right  shoulder, 
ihe  accident  had  been  a  consequence  of  the  head 
having  been  fixed  on  the  ground,  while  the  feet. 


were  up  in  the  air.  A  surgeon  happened  to  be 
with  Desau  t  at  the  time,  and  they  agreed  to  make 
an  attempt  to  reduce  the  luxation,  and  to  apprise 
the  mother,  that  though  the  child  might  be  iured, 
there  was  a  possibility  of  its  perishing  under  their 
hands.  Being  permitted  to  do  wliat  they  judced 
proper,  they  fixed  the  shoulders,  and  the  head  was 
gently  raised,  and  gradually  turned  into  its  natural 
position.  The  child  could  now  move  freely  •  the 
pam  ceased  ;  and  a  considerable  swelling  in  the 
situation  of  the  luxation,  yet  left,  was  dispersed  by 
the  application  of  emollient  poultices.  {.LeveillL 
Moitvelle  Doctrine  Chir.  t.  ii.  p.  62.) 

Another  alleged  instance  of  the  reduction  of  a 
dislocation  of  the  neck  is  recorded.  (Sckmucker's 
yenmsclde  Chir.  Schrifian,  b.  i.)  However,  both 
m  this  case  and  that  related  by  Desault,  it  seems 
probable,  that  the  acdSdent  was  not  a  dislocation  of 
the  dentata  from  the  atlas,  but  a  luxation  of  one 
of  the  articular  processes  of  a  cervical  vertebra 
lower  down. 

[M.  Malgaigne  relates  a  case  under  his  father's 
care,  where  symptoms  of  this  dislocation  were 
present,  but  in  which  reduction  was  successfully 
effected  by  making  extension  from  the  head,  coun- 
ter-extension being  made  from  the  shoulders.  The 
patient  recovered,  but  remained  unable  to  perform 
the  rotator3r  movements  of  the  head. 

Another  case  of  successful  reduction  has  been 
recorded  by  M.  Ehrlich.     In  this  case  the  atlas 
and  head  were  dislocated  hackwards,  a  most  unusual 
occurrence,  of  which  only  one  other  example  has 
been  met  with.    The  head  was  bent  backwards, 
and  is  stated  to  have  rested  against  the  right 
scapula.     On  the  anterior  part  of  the  neck,  on  the 
left  side,  was  a  projection,  supposed  to  be  formed  by 
the  axis.  The  patient  was  paralysed.  One  assistant 
was  directed  to  fix  the  shoulders,  while  another 
made  extension  upon  the  head.    The  surgeon,  M. 
Ehrlich,  placed  the  palms  of  his  hands  upon  the 
occiput,  and,  at  the  same  time,  pressed  with  his 
two  thumbs  in  front  upon  the  projection  formed  by 
the  axis.    After  several  fruitless  attempts,  the  re- 
duction took  place  with  a  distinct  noise,  the  head 
resumed  its  usual  solidity,  and  the  arms  commenced 
to  move.    This  patient  recovered,  with  some  slight 
stiffness  of  the  neck.    {Ehrlich,  Journ.  Complement. 
xxxvi.  p.  56,  and  Malgaigne,  loc.  cit.  p.  334.] 
When  the  processus  dentatus  is  fractured,  the 
efl^cts  on  the  medulla  spinalis  are  almost  invariably 
fatal.  A  case,  however,  was  attended  by  Mr.  Cline, 
in  which  the  processus  dentatus  had  lost  a  part  of  its 
natural  support,  in  consequence  of  a  transverse  frac- 
ture of  the  first  vertebra,  and  in  which  the  child 
survived  the  accident  a  year.  (See  Sir  A.  Coo]>er, 
On  Dislocations,  p.  549.) 

My  friend,  Mr.  Benjamin  Phillips,  has  favoured 
me  with  the  following  very  remarkable  case,  n 
more  particular  account  of  which  has  been  inserted 
in  the  Transactions  of  the  Royal  Med.  Chir.  Society 
of  London,  vol.  xx.  : — "  Win.  Cross  fell  from  "a 
li.ayrick  to  the  ground,  the  occiput  first  coming  in 
contact  with  the  soil;  he  was  stunned  by  the  acci- 
dent ;but,  in  a  few  minutes,  was  able  to  walk  to 
the  residence  of  the  parish  surgeon,  by  whom  he 
was  bled  and  purged.  In  two  or  three  days  he  , 
was  enabled  to  resume  his  usual  avocations. 

"  The  only  inconvenience  which  succeeded  to 
the  accident,  was  inability  to  rotate  the  head  ; 
and  for  this  symptom,  three  weeks  after  the  acci- 
dent, I  saw  him. 
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"  He  complained  of  a  sliglit  tenderness  over  the 
superior  cervical  region,  which  was  a  little  painful 
upon  pressure,  and  presented  a  very  inconsiderable 
tumefaction. 

'.'  The  conclusion  come  to  was,  that  either  chronic 
inflammation  or  caries  affected  the  atloido-axal  ar- 
ticulation. Under  this  impression,  leeches  were 
applied  every  two  days  for  three  weeks,  without 
any  other  benefit  than  the  lessening  of  the  tender- 
ness. By  means  of  caustic  potash,  an  issue  was 
maintained  over  the  point  for  nearly  four  months 
but  rotation  of  the  head  was  still  impracticable. 

"  After  the  drying  np  of  the  issues,  or  in  about 
six  months  from  the  receipt  of  the  injury,  he  had 
an  attack  of  pleui-is)'-,  for  which  it  was  necessary  to 
resort  to  very  active  depletion. 

"  When  he  had  become  convalescent  from  the 
pleuiisj',  symptoms  of  anasarca  were  manifested 
under  which  he  ultimately  sunk,  eleven  month 
after  the  receipt  of  the  injury. 

"  Sensation  and  motion,  with  the  exception  1 
have  named,  were  in  no  degree  impaired,  and  about 
this  there  could  be  no  fallacy  ;  for  he  was  accus- 
tomed to  feed  himself  while  lying  on  his  back,  and 
to  walk  to  the  water-closet  daily.  During  the  last 
three  months  of  his  life,  he  had  complained  of  some 
difficulty  in  swallowing,  and  his  voice  was  observed 
to  be  rather  thick ;  but,  upon  looking  into  the  throat, 
there  was  no  obvious  cause  for  these  symptoms. 

"After  death  the  cervical  region  was  examined, 
and,  at  first  sight,  no  very  particular  lesion  was 
evident  ;  but,  upon  more  carelul  examination, 
it  was  found  that  a  complete  transverse  fracture  of 
the  atlas  had  occurred.  The  anterior  moiety  of  the 
ring,  including  the  joints  of  articulation  with  the 
occiput,  had  been  carried  downwards  and  forwards 
in  front  of  the  axis,  had  arrived  on  the  same  plane 
with  it,  and  had  become  connected  to  it  by  perfect 
bony  union.  The  strength  of  the  transverse  liga^ 
ment,  which  embraces  the  neck  of  the  processus 
dentatus,  had  been  sufficient  to  retain  that  organ 
in  its  grasp,  and,  consequentlj^,  the  latter  had  been 
fractured  and  carried  down  with  it  ;  and  to  this 
circumstance  the  patient,  no  doubt,  owed  his  life  ; 
for  had  the  ligament  given  way,  the  process  would 
inevitably  have  lacerated  the  spinal  cord. 

"  The  morbid  specimen  is  in  the  possession  of 
Sir  C.  Bell.  The  importance  of  this  case  arises 
from  its  invalidating  the  principle,  so  confidently 
laid  down,  that  such  an  injury  in  this  region  must 
necessarily  be  fatal." 

[The  following  case  was  observed  by  M.  Costes, 
of  Bordeaux:— A  boy,  at.  15,  was  struck  on  the  back 
of  the  neck,  and  thrown  to  the  ground,  lie  experi- 
enced some  pain  in  moving  his  neck,  and  hia  head 
was  inclined  forwards,  but  nothing  material  occurred 
till  four  months  after  the  accident,  when  he  was 
suddenly  seized  with  pain  in  the  right  arm  and  leg, 
land  eight  days  laterall  the  limbs  became  paralysed. 
'■  He  was  then  taken  to  the  hospital  ;  a  hard  tumour 
'  was  felt  at  the  back  of  the  neck,  towards  the  right 
•  side,  while  the  cliin  was  directed  towards  the  left, 
land  approximated   to  the  sternum.     In  spite 
of  treatment,  he  died  in  a  few  days.    The  exami- 
nation showed  that  the  atlas  had  been  dislocated 
ifrom  the  axis  forward  and  towards  the  left  side. 
iTLe  odontoid  process  had  been  fractured  at  its  base, 
and  carried  forward  with  the  atlas.    Its  direction 
was  nearly  horizontal,  and  it  had  become  united 
by  bone  Avith  the  body  of  the  axis,    The  posterior 
nrch^f  the  atlas  was  approximated  to  the  body  of 


the  axis,  so  as  to  leave  between  them  only  a  sort 
of  transverse  cleft.  (Sec  Bovzw  M(d.  Cliir.  t.xii. 
p.  303.)] 

3.  DislooaUon  of  the  six  loiver  cervical  vertebrce. 
— [Luxations  of  the  cervical  vertebrte  below  the 
atlo-axoid  articulation  are  occasionally  met  with. 
They  may  take  place  at  any  of  the  articulations 
between  the  six  lower  cervical  vertebrae.] 

We  learn  from  Mr.  Lawrence,  that  the  museum 
of  St.  Bartholomew's  Hospital  contains  specimens 
of  luxated  cervical  vertebrae.    In  one  of  these,  the 
right  inferior  articular  process  of  the  fifth  vertebra 
is  dislocated  forwards.    The  portion  of  the  verte- 
bral column  above  the  seat  of  the  injury  is  twisted 
to  the  left,  and  the  body  of  the  fifth,  having  been 
partially  displaced,  projects  beyond  that  of  the  sixth 
vertebra.    This  displacement  could  not  have  been 
effected  without  considerable  injury  of  the  fibro- 
cartilage.  The  upper  and  anterior  part  of  the  bodies 
of  the  sixth  and  seventh  vertebrae  has  been  slightly 
fractured  on  the  left  side.    In  another  case, 'the 
inferior  articular  processes  of  the  fifth  cervical  ver- 
tebra are  partially  separated  from  those  of  the 
sixth.    The  bodies  of  the  same  bones  are  partially 
separated  behind.    A  tliird  specimen  exhibits  a 
dislocation  of  the  sixth  from  the  seventh  cervical 
vertebra.    The  inferior  articular  processes  of  the 
sixth  are  completely  dislocated  forwards,  and  its 
body  projects  over  that  of  the  seventh.    Mr.  Law- 
rence has  recorded  one  case,  proving  that  complete 
dislocation  both  of  the  articular  processes  and  body, 
without  fracture,  may  occur  in^the  cervical  region 
of  the  spine.    (See  Med.  C/iir.  Trans,  vol.  xiii.  p. 
391—394.)    A  gentleman,  attending  my  lectures, 
lent  me  a  specimen  of  a  complete  dislocation  of  the 
middle  cervical  vertebrae  without  fracture.  The 
accident  befel  a  person,  who  was  sitting  upon  an 
omnibus  as  it  passed  rapidly  under  a  gateway,  the 
upper  part  of  which  struck  against  him  with  im- 
mense violence.  Baron  Dupuytren  has  also  recorded 
an  instance  of  a  dislocation  of  the  sixth  from  the 
seventh  cervical  vertebras,  without  any  previous 
fracture.    The  patient,  a  woman  fifty-six  years  old, 
lived  thirty-four  hours  after  the  accident.  There' 
was  total  loss  of  sensibility  in  the  lower  extremities 
and  the  rectum,  bladder,  parietes  of  the  abdomen 
and  all  parts  below  the  diaphragm,  seemed  as 
it  were,  dead.    Above  this  point,  the  upper' ex- 
tremities were  also  in  a  state  of  incomplete  pa- 
ralysis, with  respect  both  to  motion  and  feeling. 
Respiration  was  frequent  and  laborious;  but  the 
speech,  senses,  motions  of  the  countenance,  and 
intellectual  faculties,  were  not  affected,  and  seemed 
to  belong  to  another  individual.    The  pulse  was 
['ull  and  soft;  the  tongue  dry  and  brownish- 
and  the  skin  natural  in  point  of  temperature  and' 
exhalation.    (Sec  Dupuvtrcn,  Clin.   Chir    t  \ 
.  .390.)  ■ 
_  [From  the  records  which  we  now  possess  of  these 
dislocations,  it  appears  that  the  upper  part  of  the 
spine  is  most  frequently  displaced  foncards  upon 
the  lower  part.    M.  Malgaigne,  wlio  has  carefullv 
investigated  the  subject,  refers  to  as  many  as  forty- 
one  examples  of  dislocation  forwards,  verified  bv 
post-mortem  examination,  while  he  could  only  meet 
with  four  in  wliicii  the  vertcl)rre  above  the  point  in 
'ured  had  been  displaced  backwards.    The  disloca- 
tion/ojwarrfs  may  be  considered  as  presenting  two 
varieties  ;  the  bilateral,  affecting  both  articular  pro- 
cesses J  and  the  uiiilaleral,  in  which  only  one  arti- 
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cular  process  is  displaced.  The  bilateral,  again, 
according  to  M.  Malgaigne,  may  be  complete  or  in- 
comj^lele.  The  cases  described  by  Mr.  Lawrence, 
it  may  be  observed,  afford  examples  of  each  of  these 
three  varieties. 

In  the  complete  bilateral  dislocation,  of  which 
Malgaigne  refers  to  twenty-three  examples,  the 
inferior  articular  processes  of  the  vertebra  above 
are  situated  altogether  in  front  of  the  superior  ar- 
ticular processes  of  the  vertebra  below,  to  the 
notches  of  which  they  correspond.  The  interver- 
tebral fibro-cartilage,  and  most  of  the  ligaments 
are  torn  through,  but  the  anterior  common  ligament 
often  remains  entire,  being  peeled  oS  from  the 
anterior  surface  of  the  vertebraj  below.  The  spinal 
marrow  must,  of  course,  suffer  more  or  less  from 
compression,  stretching,  or  laceration.  In  one  case, 
seen  by  Dupuytren,  tlie  pharynx  was  ruptured. 
Strange  to  say,  the  vertebral  artery  has  always 
been  found  uninjured.  Of  the  twenty-three  cases 
referred  to,  two  were  dislocations  of  the  second 
vertebra,  four  of  the  fourth,  six  of  the  fifth,  nine 
of  the  sixth,  and  two  of  the  seventh  on  the  first 
dorsal.  Fifteen  of  these  were  nnaccompanied  by 
any  fracture  whatever  ;  but  in  the  remaining  eight, 
the  articular  or  some  other  processes  were  broken. 

A  fall  or  a  blow,  or  any  external  violence  opera- 
ting in  such  a  manner  as  to  bend  the  head  and 
neck  suddenly  and  forcibly  forwards,  may  produce 
this  dislocation  ;  the  causes,  are  in  fact,  very  similar 
to  those  wliich  have  already  been  mentioned  as 
producing  dislocation  of  the  atlas  and  axis. 

The  symptoms  are,  pain  at  the  back  of  the  neck, 
a  bent  position  of  the  head  forwards,  and  probably 
a  depression  felt  posteriorly  opposite  to  the  seat  of 
the  injury,  with  a  projection  just  beneath,  caused 
by  the  spinous  process  of  the  succeeding  vertebra. 
Sometimes,  by  exploration  of  the  pharynx  with 
the  finger,  a  corresponding  inequality  upon  the 
anterior  aspect  of  the  spine  may  be  detected. 
Complete  paral3^si3  of  the  trunk  and  lower  extre- 
mities is  the  immediate  result  of  the  accident,  and 
complete  or  partial  paral3'sis  of  the  upper  extre- 
mities according  to  the  level  at  which  it  has  taken 
place.  All  these  symptoms,  however,  equally  belong 
to  a  fracture  of  the  spine  in  the  like  situation,  and 
any  degree  of  accuracy  of  diagnosis  between  these 
two  injuries  is  obviously  unattainable. 

These  dislocations  are  almost  inevitably  fatal. 
Death  has  usually  taken  place  in  from  twenty-four 
to  forty-eight  hours ;  but  the  higher  the  level  of 
the  injury,  the  sooner  may  the  fatal  result  be 
expected.  A  patient  under  the  care  of  Mr.  Jor- 
dan in  the  Manchester  Infirmary,  with  dislocation 
of  the  seventh  cervical  vertebra,  survived  for  six 
days.  (See  Drew,  Lancet,  1850,  vol.  i.  p.  5.9.9.) 
Another,  under  the  care  of  M.  Roux,  lived  till  the 
eighth  day. 

The  important  question  arises,  should  any  at- 
tempts at  reduction  be  made.  Fear  of  increasing 
the  mischief  and  of  accelerating  the  fatal  termina- 
tion, appears  for  the  most  part  to  have  deterred 
surgeons  hitherto  from  making  the  attempt.  Con- 
sidering, however,  that  all  but  certain  death  must 
result  from  non-interference,  it  appears  scarcely 
consistent  with  sound  surgery  not  to  use  every 
endeavour  to  remedy  what  we  know  to  be  the 
principal  mischief, — the  compression  of  the  spinal 
marrow  by  the  displaced  bone — since  it  is  cer- 
tainly/jossiiZc,  that  by  judiciously  directed  efforts, 
whether  the  case  be  one  of  fracture  or  of  dislocation, 


this  most  desirable  result  may  be  accomplish- 
Mr.  Gaitskill  made  the  attempt,  but  without  si 
cess.    (Loud.  Med.  Itepos.  vol.  xv.  p.  282.) 
case,  however,  of  supposed  dislocation  of  the  fil 
cervical  vertebra,  under  the  care  of  M.  Vrignr 
neau,  terminated  more  fortunately.    On  the  secoi 
day  after  the  accident,  death  appeared  to  be  imn 
nent,  it  was  therefore  resolved  to  make  an  effort  at 
reduction.   The  attempt  was  successful,  and  the  re- 
duction took  place  with  a  sensible  crackling  noise. 
The  paralysis,  and  other  sj'mptoms,  disappeared  as 
if  by  magic,  and  two  months  afterwards  the  pa- 
tient was  perfectly  well,  with  the  exception  of 
some  slight  stiffness  of  the  neck,  and  inability  to 
perform  lateral  movements.    (See  Malgaiyne,'  \oc. 
oit.  p.  3G3.)    The  attempts  at  reduction  should 
consist,  according  to  M.  Malgaigne,  in  making  ex- 
tension upon  the  head,  while  the  trunk  is  held 
fixed  by  tlie  shoulders,  (the  patient  being  raised  to" 
the  sitting  position,)  and  when  sufficient  extension 
has  been  made,  the  head  should  be  drawn  back- 
wards, while  the  surgeon  may  with  his  knee  make 
pressure  forwards  upon  the  spine  below  the  seat  of 
the  injury.] 

[Incomplete  bilateral  dislocation. — One  case  of 
this  kind  is  recorded  by  Mr.  Lawrence,  and  has 
been  already  alluded  to  in  this  article.  M.  Mal- 
gaigne refers  to  nine  examples  of  incomplete  dis- 
placement in  the  cervical  region,  where  the  articular 
surfaces  of  the  vertebra  above  were  displaced  up- 
wards upon  those  of  the  vertebra  below,  but  with- 
out complete  separation.  Mr.  Lawrence's  case  is 
included  in  the  number.  When  this  accident 
happens,  the  intervertebral  cartilage,  ligamenta 
subflava,  and  other  ligaments,  are  ruptured  to  a 
greater  or  less  extent  ;  there  is  an  increased  inter- 
val between  the  spinous  processes  opposite  to  the 
seat  of  injury,  but  the  body  of  the  vertebra  above 
does  not  project  forward  to  the  same  extent  as  in 
the  complete  dislocation.  The  spinal  marrow,  it 
might  be  expected,  would  not  suffer  injury  to  the 
same  extent  as  in  a  complete  dislocation  ;  these 
cases,  however,  have  not  been  less  fatal  than  the 
others,  for  four  died  within  twenty-four  hours,  and 
one  only  lived  till  the  twelfth  day.  The  symp- 
toms of  this  injury  are  necessaril}'  obscure.  Should 
its  existence  be  suspected,  an  attempt  at  reduction 
might  be  made,  and  it  would  bo  more  likely  to  be 
attended  with  success  than  where  the  dislocation  is 
complete.  M.  Malgaigne  thinks  that  the  incom- 
plete dislocation  maj'  sometimes  occur,  but  mav 
undergo  immediate  and  spontaneous  reduction  with- 
out causing  any  serious  injury  to  the  spinal  cord.] 

Unilateral  dislocation. — When  dislocations  of 
the  cervical  vertebrie  occur  at  the  third,  '"ourth, 
fifth,  or  sixth  of  these  bones,  and  only  one  articular 
process  is  luxated,  the  accident  is  not  always  fatal. 
In  these  instances,  the  vertebral  canal  is  not  so 
much  lessened  as  to  compress  the  spinal  marrow, 
and  occasion  immediate  death. 

According  to  Bo3-er,  many  examples  have  hap- 
pened, in  which  one  of  the  inferior  oblique  or  arti- 
cular processes  of  a  cervical  vertebra,  has  been  dis- 
located, so  as  to  cause  a  permanent  inclination  of 
the  neck  towards  the  side  opposite  to  that  of  the 
displacement.    {Mai.  Chir.  t.  iv.  p.  114.) 

[M.  Malgaigne  has  collected  records  of  nine  fatal 
cases  of  this  dislocation,  and  of  sevenleen  in  which 
recovery  took  place.  On  referring  to  the  fatal  cases, 
it  appears  tiiat  death  does  not  always  follow  so  im- 
mediatelv  as  in  the  complete  dislocation  :  thu^  one 


patient  survived  forty  days,  and  another  as  long  as 
a  hundred  and  one  days.  The  paralysis  is  not 
always  immediate,  but  nmy  appear  at  some  con- 
siderable period  after  the  accident,  arising  probably 
from  effusion,  or  consecutive  inflammation,  rather 
than  from  immediate  compression. 

In  some  of  the  cases  which  recovered,  the  acci- 
dent was  produced  by  very  slight  violence  ;  thus 
in  six  it  was  caused  by  a  sudden  turn  of  the  head 
for  the  purpose  of  looking  round.  The  leading 
symptoms  are,  according  to  Boyer,  an  inclination 
of  the  head  and  rotation  of  the  face  to  the  opposite 
side  ;  inability  to  restore  the  neck  to  its  proper 
position,  and  deviation  towards  the  same  side  of 
tlie  spinous  processes  above  the  seat  of  dislocation. 
To  these  signs  may  be  added,  says  Malgaigne,  the 
projection  of  th-e  body  of  the  vertebra  forward-,  re- 
cognisable by  exploration  from  the  pharynx.  If 
these  two  latter  signs  are  present,  there  is  not  much 
doubt  about  the  nature  of  the  injury  ;  in  some  of 
the  cases  of  alleged  recovery,  however,  the  symp- 
toms are  scarcely  stated  with  sufficient  accuracy  to 
render  it  certain  that  a  dislocation  had  really  taken 
place. 

Boyer  condemned  any    attempt  at  reduction, 
fearing  that  the  mischief  to  the  cord  might  be 
thereby  increased.    Several  successful- cases,  how- 
ever, are  now  recorded,  and  it  does  not  appear  that 
when  the  attemp-t  was  unsuccessful,  any  harm  has 
resulted.    Indeed,  in  several,  the  paralysis,  -ivhich 
had  been  previously  present,  disappeared  as  soon  as 
the  bones  were  restored  to  their  natural  position. 
M.  Malgaigne  mentions,  amongst  these,  two  which 
■were  under  liis  own  care,  one  a  girl  £et.  13,  the  other 
a  man  set.  3}.    In  these  the  reduction,  he  says, 
took  place  with  an  audible  snap,  and  the  neck  at 
once  resumed  its  proper  position  and  liberty  of 
movement.    Both  were  perfectly  well  in  a  few 
days.    The  proper  proceeding  is,  for  the  surgeon 
to  place  his  knees  upon  the  patient's  shoulders  to 
make  counter-extension,  to  take  the  chin  in  his  two 
hands  in  order  to  draw  the  head  upwards  first, 
then  towards  the  side  opposite  to  the  dislocation, 
and  the  articular  process  being  thus  disengaged,  to 
bring  it  into  its  place  by  a  movement  of  rotation. 

Dislocations  in  which  the  upper  part  of  the  spine 
is  displiiced  bachvards  are,  as  already  stated,  much 
less  common  than  the  displacement  in  the  opposite 
direction.    One  case  of  complete  dislocation  back- 
iwards  without  any  fracture,  was  met  with  in  Haslar 
Hospital,  and  has  been  related  by  Mr.  S.  S.  Stanley. 
The  subject  of  the  accident  was  a  sailor,  who  lost 
his  footing,  and  fell  backwards  on  his  head  on  the 
deck  of  bis  ship.    Paralysis  ensued,  and  he  died 
Jn  two  days.    The  dissection  exposed  a  consider- 
able displacement  backwards  of  the  Sth  from  the 
:6th  cervical  vertebra.     The  body  of  the  fifth 
pressed  severely  on  the  spinal  cord,  and  rested  on 
the  lamina:  and  spinous  process  of  the  sixth  ver- 
tebra.    Further  examination  displayed  complete 
%nky]osis  of  the  cervical  vertebra;  from  the  atlas 
lown  to  the  seat  of  the  injury.  (See  Ed.  Med.imA 
Surg.Jnur.  vol.  Ivi.  1R41,  p.  401.)    Three  cases 
)f  incomplete  dislocation  backwards,  all  terminating 
atally,  are  mentioned  by  M.  Malgaigne  ;  who  also 
■elates  two  cases  of  supposed  dislocation  backwards, 
n  which  reduction  was  effected,  and  the  patients 
■ecovered.    {Traile  dcs  Fracl.  ^e.  t.  ii.  p.  381.)] 

4.  Dislocations  of  the  Dorsal  and  Lnmhar  Vcr- 
klra. — The  large  surfaces  with  which  these  vertc- 
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bra:  support  each  other;  the  number  and  thickness  of 
their  ligaments  ;  the  strength  of  their  muscles  ;  the 
little  degree  of  motion  which  each  vertebra  naturally 
has  ;  and  the  vertical  or  slightly  oblique  direction  of 
the  articular  processes,  are  generally  supposed  to 
make  dislocations  of  the  dorsal  and  lumbar  ver- 
tebrae impossible,  unless  there  be  also  a  fracture  of 
the  above-mentioned  processes.  Thns,  Sir  Astley 
Cooper,  in  his  very  extensive  experience,  had  never 
witnessed  a  separation  of  one  vertebra  from  another 
through  the  intervertebral  substance,  without  frac- 
ture of  the  articular  processes  ;  or,  if  those  processes 
remained  unbroken,  without  a  fracture  through  the 
-bodies  of  the  vertebree. 

Rn-at  declares,  however,  that  even  the  lumbar 
and  dorsal  vertebrse  may  be  dislocated.  (Ari/iro- 
kalcologie,  p.  71.)  Sir  G.  Bell  also  describes  a  case 
of  complete  dislocation  of  the  last  dorsal  from  the 
first  lumbar  vertebra,  with  entire  division  of  the 
spinal  cord.  A  small  portion  of  bone  was  broken 
off.  {Oil  Injuries  oftJui  Spine  and  Tliiuh-bone,  p. 
25,  pi.  2,  fig.  2  and  3.)- 

In  three  cases,  recorded  by  Dupuytren,  the 
intervertebral  substance  was  lacerated,  and  the 
bodies  of  the  vertebrae  were  uninjured  ;  but  in  two 
of  them  the  spinous,  transverse,  and  articular  pro- 
cesses^ were  broken  off ;  while  in  the  third,  all 
these  parts  were  not  hurt,    {Clin.  C/iir.  t.  i.  p. 
395.)    These  cases  can  only  result  from  immense 
violence.  The  symptoms  would  be,  an  irregularity 
in  the  disposition  of  th«  spinous  processes,  reten- 
tion or  incontinence  of  the  urine  and  fa;ces,  paralysis 
and  a  motionless  state  of  the  lower  extremities,  and 
other  circumstances,  the  effects  of  the  pressure  or 
other  injury  to  which  the  spinal  marrow  would  be 
subjected.    Similar  symptoms  may  also  arise  when 
the  spmal  marrow  has  merely  undergone  a  violent 
concussion,  without  any  fracture  or  dislocation 
whatever  ;  and  there  is  no  doubt  that  many  of  the 
cases  mentioned  by  authors  as  dislocations  of  the 
lumbar  and'  dorsal  vertebra,  have  only  been  con-  . 
cussions  of  the  spinal  marrow,  or  displacement  with 
fracture. 

[M.  Malgaigne  enumerates  thirteen  cases  of  dis- 
location m  the  dorsal  and  lumbar  regions,  verified 
by  post-mortem  examination  ;  some  of  those  above 
alluded  to  are  included  in  the  number.  Thev 
appear  to  be  most  frequent  in  the  lower  part  of  the 
dorsal  and  upper  part  of  the  lumbar  region.  Thus 
of  the  thirteen  :  one  was  at  the  sixth  dorsal  ;  one' 
at  the  ninth  ;  two  at  the  tenth  ;  five  at  the  twelfth  • 
three  at  the  first  lumbar  ;  and  one  at  the  second' 
Out  of  ten,  in  which  the  direction  of  the  displace- 
ment is  recorded,  in  six  the  upper  part  of  the  column 
was  dislocated  forwards,  in  two  backwards  and  in 
two  laterally.    The  greater  number  were  compli- 
cated with  fracture  of  the  body  or  iirocesses,  varv- 
mg  ,n  extent  ;  but  in  three  the  dislocation  seems  to 
have  been  complete,  although  unaccompanied  bv 
any  fracture  whatever.    These  latter,  ftom  their 
extreme  rarity,  seem  deserving  of  notice.     In  one 
there  was  a  complete  dislocation  forwards  at  the 
tenth  dorsal  vertebra,  in  such  a  manner  that  the 
inferior  articular  processes  were  in  contact  with  the 
postenor  surface  of  the  body  of  the  eleventh   a  d 
he  spinal  marrow  was  divided  across.  In  a  seco^  d 
the  dislocation  was  at  the  sixth  dorsal  vertebra  ho 
inferior  articular  processes  of  which  were  placed  in 
front  of  those  of  the  seventh.    The  spinal^„ 
was  bent  and  compressed,  but  not  otherwise  altered 
in  a  third,  the  nuitli  dorsal  vertebra  was  displaced 
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Laokwards  upon  the  tenth.  The  superior  articular 
processes  of  the  tenth  could  bo  brought  into  contact 
with  the  body  of  the  ninth  vertebra.  {Seo  Mai- 
gaiyne,  Traili  desFracl.  t^  c.  vol.  ii.  p.  38i.)] 

Dislocations  of  the  Ribs. 


Dislocation  of  the  Ribs  from  the  VertchrcB. — J.  L. 
Petit  believed  such  a  case  never  occurred. 
Buttet  related  an  instance,  which  he  supposed  to 
be  a  dislocation  of  the  posterior  extremity  of  the 
rib  from  the  vertebra  ;  but  Boyer  clearly  proved 
that  no  true  reasons  existed  for  this  opinion,  and 
that  the  case  was  only  a  fracture  of  the  bone,  near 
the  spine.  {Mai.  Chir.  t.  iv.  p.  123.)  Pare', 
Barbette,  Juncker,  Platner,  and  Heister,  not  only 
admit  the  occurrence  of  luxations  of  the  ribs,  but 
describe  different  species  of  them.  Lieutaud  ex- 
tended the  term  luxations  to  cases  in  which  the 
head  of  the  rib  is  separated  by  disease,  the  pressure 
of  aneurisms,  &c. 

[Sir  A.  Cooper  mentions  the  case  of  a  patient 
who  had  died  of  fever,  in  whom,  at  the  post-mor- 
tem examination,  the  head  of  the  seventh  rib  was 
found  thrown  upon  the  front  part  of  the  corres- 
ponding vertebra,  and  there  ankylosed.  Several 
years  before,  this  gentleman  had  been  thrown  from 
his  horse  across  a  gate,  for  which  accident  he  had 
been  subjected  to  the  treatment  usually  followed 
in  fractures  of  the  ribs,  and  there  is  every  reason 
to  believe  that  it  was  at  this  time  that  the  disloca- 
tion occurred.  {On  Dislocations,  S^c.  edited  by 
B.  Cooper,  p.  521.) 

The  following  case  came  under  the  observation  of 
Dr.  Kennedy  of  Dublin.  A  gentleman,  £Bt.  20, 
while  standing  on  a  scaffold,  felt  it  suddenly  give 
way.  He  fell  through,  and  a  portion  of  the  scaffold 
then  fell  down  upon  him.  On  examining  the  back, 
there  was  extensive  ecchymosis  in  the  lumbar 
region,  and  it  was  found  that  the  two  last  ribs  of 
the  left  side  were  displaced  downwards  and  for- 
_  wards  ;  there  was  a  distinct  hollow  where  their 
heads  should  have  been,  and  pressure  on  their 
sternal  extremities  caused  the  vertebral  ends  to  move 
distinctly.  There  was  no  crepitus,  or  other  evi- 
dence of  fracture.  A  bondage  was  applied,  and 
the  dislocated  ribs,  it  is  said,  came  back  to  their 
natural  position  in  about  three  weeks.  (See  Dub- 
lin Meilical  Press,  vol.  v.  1841,  p.  30.) 

Several  other  cases  are  recorded  in  the  same  jour- 
nal. In  one,  the  patient,  a  boy  aet.  11,  received  a 
heavy  blow  on  the  back  from  a  lump  of  turf  He  was 
admitted  ten  days  afterwards  to  the  Queen's  County 
Infirmary,  under  the  care  of  Dr.  Jacob,  with  para- 
lysis and  retention  of  urine,  and  on  examination  a 
tumor  was  discerned  at  the  left  of  the  spine,  ex- 
tending over  the  heads  and  necks  of  the  three  or 
four  last  ribs.  The  tenth  and  eleventh  ribs  ad- 
mitted of  more  depression  than  the  others,  and  led 
to  the  suspicion  of  fracture  or  dislocation,  but  the 
tumor  interfered  with  the  examination  of  the  ribs 
posteriori}'.  The  boy_  died  six  days  later  from 
suppuration  around  the  scat  of  the  injury,  and  it 
was  found  that  there  was  complete  dislocation  for- 
wards of  the  tenth,  and  partial  dislocation  of  the 
eleventh  ribs  from  their  vertebral  articulations. 
The  separation  of  the  tenth  rib  was  sufficient  to 
admit  the  insertion  of  the  point  of  the  little  finger 
between  the  head  of  the  bone  and  the  articulating 
surface  on  the  vertebras,    (p.  70.) 

In  anotiicr  case,  seen  by  Dr.  Finucane,  the 
patient,  a  girl,  a;t.  15,  was  killed  by  the  falling  in 


of  the  roof  of  a  cottage.  One  of  the  beams  that 
had  fallen  in  had  fractured  her  skull,  and  another 
beam  was  found  with  one  end  resting  on  her  back. 
On  examination,  there  was  found  to  be  a  com- 
plete dislocation  of  the  two  last  ribs  of  the  leftside- 
the  ligaments  were  ruptured,  and  the  heads  of  the . 
ribs  easily  moved  inwards  to  some  extent,  by 
grasping  the  anterior  ends  of  these  bones,  fu. 
145.) 

In  a  third  case,  a  youth,  a!t.  17,  fell  from  the  top 
of  a  high  tree,  striking  his  back  on  one  of  the  roots  i 
which  was  above  the  surface  of  the  ground.  Tliere 
was  an  indentation  at  the  place  of  the  junction  of: 
the  two  last  ribs  of  the  right  side  with  the  spine,, 
and  these  bones  were  therefore  supposed  to  have ; 
been  dislocated,  but  the  description  of  the  case  is 
not  very  conclusive,  as  the  boy  rapidly  recovered, , 
and  ten  days  afterwards  no  depression  could  be  i 
discerned,    (p.  229.) 

From  these  cases  it  would  appear  that  direct  t 
violence  applied  over  their  spinal  articulations  does  i 
occasionally  produce  dislocation  of  the  ribs,  and 
that  the  two  or  three  last  ribs  are  most  liable  to  the 
accident,  doubtless  on  account  of  the  greater  loose-  - 
uess  of  their  ligaments  and  of  their  greater  ex-  ■ 
posure,  consequent  upon  the  slight  development  off 
tlie  transverse  processes  of  the  vertebrse  in  the  lower  : 
part  of  the  dorsal  region.  ' 

Dislocations  of  the  Cartilages  of  the  Ribs.— In  a  i 
modern  work  may  be  read  the  particulars  of  a  case, 
where  all  the  ribs  were  dislocated  from  their  car- 
tilages, in  consequence  of  the  chest  being  violently 
compressed  between  the  beam  of  a  mill  and  the 
wall.  In  such  a  case  there  is  no  means  of  reduc- 
tion, except  the  effect  produced  by  forcible  inspira- 
tions ;  nor  are  there  any  modes  of  relief,  but 
bleeding,  and  the  application  of  a  roller  round  the 
chest.    (See  C.  Bell's  Surg.  Obs.  p.  171.) 

[M.  Bouisson  met  with  a  case  in  which  the  car- 
tilage of  the  fourth  rib  was  separated  and  dis- 
placed backwards.    The  patient  had  been  thrown 
from  a  donke)',  and  the  animal  had  stepped  upon  i 
his  chest.    M.  de  Kimpe  has  recorded  a  case  of  a  i 
person  who  was  thrown  from  a  horse,  and  struck  ; 
the  front  of  his  chest  against  the  corner  of  a  mile-  -i 
stone.    The  cartilage  of  the  fifth  rib  was  separated 
from   the    bone  and    driven   inwards.  (J\Ial~ 
gaigne,  Traitc  desFract.  vol.  ii.  p.  397.    See  also  i 
Alemoire  sur  les  Luxations  des  Cartilages  Coslaiix,  . 
185-1,  par  L.  Saurcl,  and  Dublin  Quart.  Journ.  of' 
Med.  Science  vol.  xix.  p.  201,  1855.)    The  treat-  - 
ment  of  such  a  case  would  be  the  same  as  in' ; 
fracture  of  the  rib  or  of  its  cartilage.    It  is,  in  I'act,  , 
very  difficult  to  determine  whether  the  injury  is  i 
really  a  fracture  or  a  disloaition,  since  either  the  • 
rib  or  the  cartilage  may  have  been  broken  close  to 
their  line  of  junction. 

There  are  examples  also  recorded  in  which  violent  • 
and  sudden  movenionts  of  the  body  have  produced  . 
a  separation  of  the  cartilages  of  the  false  ribs  at  their  ■ 
articulations  with  each  others.  The  separated  ribs  ■ 
have  then  been  found  depressed  below  the  level  of 
the  others.    {Malgaiyne,  loc.  cit.  p.  398.) 

Again,  the  cartilages  of  the  ribs  may  be  dislo- 
cated at  their  sternal  articulations.    Sir  C.  Bell  ^ 
records  the  case  of  a  young  man,  who  while  exer-  ri 
cisiiig  with  dumb  bella,  suddenly  felt  something  ] 
give  way,  and  one  of  the  costal  cartilages  was  found  j 
dislocated  forwards  upon  the  sternum.    It  was  re- 
placed by  pressure  with  the  fingers,  and  retained  in 
position  by  a  compress  and  bandage.    Other  in- 
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stances  are  mentioned  by  Malgaigne.  In  one  the 
Ibiirth  cartilage  was  dislocated  forwards  on  the  ster- 
num ;  in  another  the  fonrth,  fifth,  and  sixth  nnder- 
went  a  similar  displacement.  In  the  latter  case, 
reduction  was  effected  and  maintained  by  placing 
|)illows  under  the  back,  so  as  to  curve  the  trunk 
backwards.    (Loc.  cit.  p.  399.)]' 

[Dislocations  or  the  Sternum.] 

[Dislocations  of  the  sternum  are  rare.  Occasion- 
ally, liowever,  a  separation  of  the  first  from  the 
second  piece  has  been  met  with.  M.  Malgaigiie 
has  collected  ten  examples  of  this  accident.  In 
some  of  these  it  was  produced  by  direct  force, 
such  as  a  blow,,  or  severe  pressure,  applied  to  the 
sternum  itself  ;  but  more  frequently  it  was  caused 
by  a  fall  from  a  considerable  height,  in  which  the 
spine  was  forciblj'  bent  forwards,  and  the  two  pieces 
of  bone  being  pressed  together,  the  lower  became 
displaced  in  front  of  the  upper.  A  dislocation 
in  the  opposite  direction,  i.e.  of  the  lower  piece 
behind  the  upper,  has  not  yet  been  met  with.  In 
one  case  the  displacementoccurred  in  consequence  of 
a  forcible  bending  backwards  of  the  spine,  and  the 
two  pieces  of  bone  were  torn  away,  and  separated 
by  an  interval,  from  each  otiier.  Dislocation  of 
the  sternum  requires  extreme  violence  for  its  pro- 
duction, and  it  is  therefore  likely  to  be  accompanied 
by  other  complications,  as  fracture  of  some  part  of 
the  spine,  or  injury  to  internal  organs  :  of  the  ten 
cases  alluded  to,  five  terminated  fatally  from  other 
complications,  but  those  in  which  the  dislocation 
of  the  sternum  was  the  only  mischief,  no  very 
serious  consequences  appear  to  have  resulted. 
The  reduction,  however,  has  been  attended  with 
great  difficult)',  and  has  sometimes  been  impossible. 
Where  there  is  much  overlapping  of  the  first  piece 
by  the  second,  a  firm  bolster  placed  under  the  back 
to  piyduce  extension  of  the  spine  appears  the  most 
likely  to  be  attended  with  advantage. 

Displacement  of  the  Ensiform  Cartilage. — Two 
observations  are  recorded.  In  one  the  cartilage 
was  driven  inwards  by  a  blow  on  the  epigastrium. 
Freqnent  voiiiit'ng  followed  the  accident,  and  con- 
tinued until  the  cartilage  was  restored  to  its  normal 
position.  This  was  accomplished  by  the  surgeon 
pressing  his  fingers  beneath  it,  and  elevating  it 
into  its  place.  The  subject  of  the  second  case  was 
a  sailor,  who  fell  upon  the  seat  of  a  boat,  and  struck 
his  epigastrium.  He  had  violent  pains  in  the 
stomach,  dyspnoea,  and  vomiting,  and  for  five  and 
twenty  days  was  unable  to  swallow  the  smallest 
quantity  of  fluid  without  immediately  rejecting  it. 
At  length,  his  death  being  imminent,  it  was  re- 
solved to  attempt  to  relieve  him  by  an  operation. 
An  incision  was  made  on  one  side  of  the  depressed 
cartilage,  extending  through  the  peritoneum.  An 
instrument  was  tlien  passed  beneath  it,  and  it  was 
raised  into  its  place.  The  patient  immediately 
expressed  himself  relieved,  the  vomiting  ceased, 
and  he  rapidly  recovered,  (See  Malmigne,  loc. 
cit.  p.  409,)] 

Dislocations  op  the  Steuno  clavicular 
Articulation. 

The  ckyicle  may  be  luxated  at  its  sternal  ex- 
tremity, for  viurc/s^  backwards^  or  upwards  ^  but 
never  downwards,  on  account  of  the  situation  of 
the  cartilage  of  the  first  rib.  The  luxation  for- 
wards is  the  most  frequent  ;  that  backwards  is 
unusual ;  and  the  one  upwards  is  still  mora  rnra. 


Dislocation  forwards. — In  this  dislocation  a  hard 
circumscribed  tumor  is  felt,  or  oven  seen,  on  the  front 
and  upper  part  of  the  sternum.  According  to  Boyer, 
when  the  shoulder  is  carried  forward  and  outward, 
the  tiuuor  disappears  ;  but,  in  Sir  Astley  Cooper's 
account,  it  is  said,  that  the  projection  on  the  ster- 
num will  subside,  if  the  shoulder  be  drawn  back- 
ward. Tlie  shoulder  being  elevated,  the  projection 
descends ;  if  it  be  drawn  downwards,  the  dislocated 
extremity  of  the  bone  becomes  elevated  to  the  neck. 
The  motions  of  the  clavicle  are  painful,  and  the 
patient  moves  the  shoulder  with  difficulty.  The 
point  of  the  acromion  is  less  distant  from  the  cen- 
tral line  of  the  sternum  than  usual.  The  disloca- 
tion forwards  is  generally  produced  by  a  fall  upon 
the  point  of  the  shoulder,  when  the  force  pushes 
the  clavicle  inwards  and  forwards  ;  but  it  also 
happens,  from  falls  upon  the  elbow  when  this  is 
separated  from  the  side,  and  thus  the  clavicle  is 
propelled  violently  inwards  and  forwards  against 
the  anterior  portion  of  the  capsular  ligament.  (See 
A.  Cooper,  On.  Dislocations,  p.  399.) 

[The  dislocation  forwardsis  sometimesincomplete, 
only  the  front  of  the  capsular  ligament  being  torn  ; 
and  in  this  case,  as  the  clavicle  is  only  partially' 
displaced  from  the  articular  surface  on  the  sternum, 
the  measurement  from  the  acromion  to  the  median 
line  of  the  sternnm  is  not  altered.  M.  Malgaigne 
remarks,  that  in  the  partial  dislocation,  of  which 
he  records  three  examples,  the  displacement  is 
always  slightly  upiuards  as  well  as  forwards; 
whereas,  in  the  complete  dislocation,  the  sternal 
end  of  the  clavicle  usually  descends  Leloiv  the  na- 
tural level.  (Traits  des  Fractures,  d-c.  t.  ii.  p  410 
Paris,  1855.)]  ' 
Dislocation  baclacards. — [In  this  accident,  of 
which  M.  Malgaigne  has  collected  eleven  exam- 
ples, there  is  a  depression_,where  the  end  of  the 
clavicle  ought  to  be,  thisj  bone  being  displaced 
backwards  behind  the  sternum,  and,  accordino'  to 
M.  Malgaigne, behind  the  sterno-hyoid  and  thyroid 
muscles.  It  may  be  displaced  backwards  and 
downwards,  so  as  to  be  completely  concealed  by 
the  sternum,  or  backwards  and  upwards  so  as  to 
form  a  projection  at  the  front  and  lower  part  of  the 
neck.  In  some  of  the  cases  tlie  displaced  bone 
has  compressed  the  trachea  and  oesophagus,  and 
iias  interfered  with  respiration  and  deglutition, 
but  in  tlie  majority  tiiese  symptoms  have  not 
been  present.  The  cause  of  the  dislocation 
backwards  has  generally  been  violence  applied 
to  the  shoulder  in  a  direction  from  behind  for- 
wards, forcing  the  sternal  end  of  the  clavicle 
backwards,  and  causing  the  posterior  sterno-clavi- 
cular  ligament  to  give  way.  Sometimes,  however, 
the  force  has  operated  directly  on  the  sternal  end 
of  the  clavicle,  so  as  to  force  it  backwards  as  in  a 
case  recorded  by  Mr.  Spender,  whore  the'  patient 
had  been  thrown  from  his  horse,  and  the  animal 
in  attempting  to  rise,  had  placed  its  fore  foot  upon 
his  clavicle.  {Land.  Mod.  Gaz.  1844,  vol.  ii.  p. 
.369.)  A  case  oi  coinpouml  dislocation  of  the  cla- 
vicle backwards,  from  direct  violence,  was  under 
tiie  care  of  Mr.  Tyrrel,  in  St.  Thomas's  Hospital 
m  1035.  The  patient,  a  railway  labourer  had 
been  buried  by  a  slip  of  earth,  and  the  sharp  end 
of  a  pickaxe,  with  which  he  was  working,  had  been 
driven  into  his  chest.  In  tliis  case  the  lung  was 
wounded,  and  there  was  considerable  laceration  of 
the  muscles  ;  nevertheless  ho  recovered  favourably.'"' 
(Sec  <S'o«/y/,  7V<r;is.  ofC/wJiu.t,  vol.  i.  p.  77,i.)i 
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The  only  instance  of  the  dislocation  backwards 
known  to  Sir  Astley  Cooper  proceeded  from  great 
deformity  of  the  spine.  In  this  extraordinary 
case,  the  bone  gradually  slipped  behind  the  sternum, 
and  produced  so  much  inconvenience,  by  its  pres- 
sure on  the  oesophagus,  that  the  late  Mr.  Davie, 
of  Bungay  in  Suftolk,  was  obliged  to  remove  its 
sternal  extremity.  {Sir  A.  Cooper,  On  Dislocations, 
p.  395.  401.) 

[Dislocation  vpivards.  —  In  this  displacement, 
of  which  M.  Malgaigne  refers  to  five  examples, 
the  sternal  end  of  the  clavicle  may  be  felt  resting 
upon  the  upper  border  of  the  sternum,  between 
the  sterno-cleido  mastoid  muscle  in  front,  and  the 
sterno-hyoid  muscles  behind.  The  shoulder  is  de- 
pressed, and  approximated  to  the  median  line.  A 
considerable  interval  may  be  noticed  between  the 
sternal  end  of  the  clavicle  and  the  cartilage  of  the 
first  rib.  This  accident  may  be  caused  by  a  fall 
on  the  shoulder,  or  by  any  severe  blow  on  that 
part,  operating  in  such  a  manner  as  to  force  it  down- 
wards and  inivoA-ds.'] 

Treatment.  —  In  reducing  dislocations  of  the 
sternal  end  of  the  clavicle,  we  are  to  make  a  lever 
of  the  arm,  by  means  of  which  the  shoulder  is 
brought  outwards ;  and  when  thus  brought  out- 
wards, it  is  to  be  pushed  forwards,  if  the  dislocation 
be  in  that  direction  ;  backwards,  if  the  dislocation 
be  behind ;  and  upwards,  if  the  dislocation  be 
above. 

The  same  position  of  the  arm,  and  the  same 
apparatus,  as  in  fractures  of  the  clavicle,  are  to  be 
employed.  The  wedge-like  pad,  with  its  thick 
part  towards  the  axilla,  for  the  purpose  of  inclining 
the  shoulder  outward,  a  sling  for  the  support  of 
the  weight  of  the  arm,  and  a  bandage  judiciously 
applied,  are  especiallj'  necessary.  In  consequence 
of  the  obliquity  and  smoothness  of  the  articular 
surfaces,  the  reduction  is  easj',  but  great  attention 
is  requisite  to  prevent  a  return  of  the  displacement. 

[In  the  dislocation  forwards,  some  advantage 
may  be  gained  by  fixing  a  compress  over  the 
eternal  end  of  tbe  clavicle,  to  retain  it  in  its 
natural  situation.  An  ordinary  hernia  truss  has 
been  emplo3'ed  by  M.  Nelaton,  the  pad  being 
placed  over  the  head  of  the  dislocated  bone,  and 
tne  spring  passing  under  the  axilla  of  the  sound 
side.  A  similar  proceeding  might  be  adopted  in 
the  dislocation  upwards,  although,  in  this  case,  the 
adjustment  of  the  pressure  would  be  more  difficult. 
In  the  dislocation  backwards,  any  direct  application 
of  pressure  to  the  seat  of  the  injury  to  prevent  re- 
currence of  the  displacement  is  of  course  imprac- 
ticable.] 

Dislocations  of  the  AcROMio-CiAVicuLAR 
Articulation. 


[Desault  and  Boyer  represented  this  as  much  less 
common  than  dislocation  of  the  sternal  end  of  the 
bone,  while  Sir  Astley  Cooper's  experience,  with 
"Vvhich  most  surgeons  now  agree,  pronounced  them 
to  be  more  frequent.  The  displacement  of  the 
acromial  end  of  the  clavicle  is  almost  invariably 
vpwards.  Exceptional  cases,  however,  are  recorded, 
Jn  which  it  has  been  driven  dowiiioards  beneath 
i^^e  acromion ;  and  downivards  and  J'oriuards,  be- 
neath the  coracoid  process. 

Disloculinn  upwards.  —  It  must  be  remembered 
that  in  addition  to  the  proper  ligaments  of  this 
jonit,  the  clavicle  and  scapula  are  firmly  connected 
by  the  coraco-clavicular  ligaments,  wiiich  latter,  as 


well  as  those  of  the  joint  itself,  must  be  torn 
through  before  any  considerable  separation  can 
take  place.  A  sUuIlI  degree  of  displacement, 
however,  may  occur  without  rupture  of  the  coraco- 
clavicular  ligaments,  and  dislocations  of  this  joint 
have  therefore  been  divided  into  the  complete  and 
the  incomplete,  the  distinction  depending  upon  the 
degree  of  separation  permitted  by  the  laceration  or 
otherwise  of  the  ligaments  in  question.  Sir  A. 
Cooper  appears  to  have  thought  that  no  dislocation, 
complete  or  incomplete,  could  happen  without  rup- 
ture of  the  outer  or  trapezoid  portion  of  the  coraco- 
clavicular  ligament,  but  that  in  the  partial  dislo- 
cation, the  inner  or  conoid  portion  remains  entire, 
while,  in  the  complete  dislocation,  both  portions  . 
must  be  torn  through.  The  experiments  of  M. 
Bouisson,  however,  on  the  dead  body  show,  that, 
when  the  acromio-clavicular  ligaments  are  divided, 
the  coraco-clavicular  remaining  intact,  the  imper- 
fect dislocation  can  be  readily  produced  by  pres- 
sing the  scapula  downwards  and  inwards.  A  fall 
on  the  top  of  the  shoulder,  or  a  heavy  weight,  or  • 
a  blow,  pressing  the  acromion  downwards  may  • 
produce  this  dislocation. 

The  scapular  end  of  the  clavicle  may  be  displaced 
directly  upwards  from  the  acromion,  to  the  extent  of ; 
an  inch  or  even  an  inch  and  a  half  ;  more  commonly  ■ 
displacementupwards  is  combined  with  displacement :' 
outivards,the  clavicle  passing  on  to  the  upper  surface  • 
of  the  acromion,  and  the  shoulder  being  drawn  in-  ■ 
wards  by  the  muscles  which  approximate  the  arm  to  i 
the  body.     F urther,  this  displacement  on  to  the  • 
acromion  may  be  directly  outwards,  or  outwards  and  ; 
forwards,  the  clavicle  resting  on   the  acromion 
near  its  apex;  or  outwards  and  backwards,  when 
it  will  rest  on  that  process  near  its  union  with  the 
spine  of  the  scapula.    The  displacement  forwards  • 
towards  the  apex  of  the  acromion  is  the  least  fre- 
quent.   These  varieties  probably  depend  ob  the 
direction  of  the  force  by  which  the  accident  was  i 
produced.] 

It  has  been  asserted,  that  the  violent  action  of' 
the  trapezius  muscle,  in  pulling  the  clavicle  upwards,  , 
may  tend  to  produce  the  accident ;  but,  as  Sir  ■ 
Astley  Cooper  has  remarked,  the  mere  action  of  " 
this  muscle,  without  the  siuuiltaneous  operation  of ' 
great  violence,  could  never  tear  both  the  ligaments 
of  the  coracoid  process,  which  must  give  way  ere 
this  dislocation  can  happen.    {On  Dislocations.,  p. 
406.)    Pain  at  the  top  of  the  shoulder,  a  projec- 
tion of  the  end  of  the  clavicle  under  the  skin 
covering  the  acromion,  and  a  depression  of  the 
shoulder,  are  sj'mptoms  indicating  what  has  hap- 
pened.   The  patient  also  inclines  his  head  to  the 
affected  side,  and  avoids  moving  his  arm  or 
shoulder. 

This  dislocation  is  reduced  by  carrying  the 
shoulder  outwards  and  backwards,  and  pressing 
the  end  of  the  dislocated  bone  downwards  into  its 
place.  To  mainlain  the  reduction,  a  thick  cushion 
is  placed  in  the  axilla,  and  Desault's  bandage  for 
fractures  of  the  clavicle  (see  Fr.\ctuues)  is  ap- 
plied, making  the  turns  ascend  from  the  elbow  to 
the  shotilder,  so  as  to  press  the  luxated  end  of  the 
bono  downward,  and  keep  it  in  its  due  situation, 
at  the  same  time  that  the  elbow  is  confined  close 
to  the  side,  and  supported  in  a  sling,  by  which 
means  the  shoulder  will  be  kept  raised  and  inclined 
outwards.  This  plan,  wliicli  is  advised  by  Boyer, 
is  more  efficient  than  the  common  practice,  which 
consists  in  applying  a  compress,  tlie  figure  of  8 


Liaiidage,  and  supporting  the  am  in  a  sling.  A 
careful  readjustment  of  the  apparatus  will  be  ne- 
cessary every  third  or  fourth  day.  However,  the 
exact  maintenance  of  the  reduction,  by  any  ap- 
paratus whatever,  is  found  to  be  a  matter  of  tlie 
greatest  difficulty,  and  some  slight  deformity  will 
remain,  though  it  is  agreeable  to  know  that,  not- 
withstanding this  disadvantage,  the  use  of  the  limb 
returns  very  well. 

[Mr.  South  says,  that  in  all  the  cases  he  has 
met  with,  and  he  has  found  the  injury  not  unfre- 
quent,  he  has  never  been  iible  by  any  contrivance 
to  keep  the  bone  in  its  place,  and  has  therefore 
given  up  the  attempt,  and  only  endeavours  to  keep 
it  at  rest,  so  that  it  may  form  new  connections  on 
the  scapular  spine.  (See  Note  to  Trans,  of  Chelius, 
vol.  i.  p.  780.) 

For  a  full  account  of  the  various  plans  which 
have  been  proposed  and  practised  by  different  sur- 
geons for  maintaining  the  reduction  of  this  disloca- 
tion, the  reader  is  referred  to  M.  Malgaigne's  ela- 
borate work.    The  most  simple,  and  probably  the 
most  likely  to  prove  effectual,  is  that  suggested  by 
M.  Malgaigne  himself.    It  consists  of  a  strap 
about  two  inches  in  breadth,  furnished  at  one  end 
with  a  buckle.    The  buckle  being  placed  in  front, 
opposite  the  patient's  breast,  the  band  is  passed 
under  the  elbow,  carried  upwards  behind  the 
shoulder,  and  over  the  dislocated  clavicle  to  be 
fixed  to  the  buckle  in  front.    Below,  to  retain 
this  band  near  the  elbow,  a  small  piece  of  bandage 
is  passed  round  tlie  arm  just  above  the  elbow-joint, 
and  sewn  to  the  strap  in  front  and  behind.  Above, 
to  prevent  its  slipping  off  the  shoulder,  a  second 
band  or  strap  is  fixed  to  the  first  just  behind  the 
shoulder-joint,  brought  round  the  trunk  on  the 
•  sound  side,  and  fixed,  by  a  second  buckle,  to  the 
anterior  part  of  the  first  strap  just  above  the  elbow. 
Com]presses,  placed  under  the  strap,  may  be  used, 
if  necessary,  to  increase  the  pressure   upon  the 
projecting  end  of  the  clavicle.    M.  Malgaigne 
says  he  has  employed  this  apparatus  a  considerable 
number  of  times,  and  has  obtained  easily  what  he 
desired,  —  a  TeAudhn  almost  complete.    The  time 
necessary  for  the  consolidation  of  the  joint  appears 
to  be  about  thirty  days,  and  the  apparatus  must 
be  worn  for  this  period.    Galen  suffered  from  this 
accident  in  his  own  person  ;  he  wore  very  tight 
bandages  for  forty  days,  and  was  cured  with  scarcely 
any  deformity.] 

[Dislocation  doivnwards. — The  possibility  of  this 
accident  was  denied  by  Boyer,  nevertheless  three 
authentic  instances  have  been  placed  on  record. 
The  subject  of  the  first  was  a  Russian  soldier,  in 
whom  the  accident  had  occurred  when  he  was  only 
six  years  old,  and  was  caused  by  the  direct  pres- 
sure of  a  heavy  weight  upon  the  shoulder.  The 
parts  were  dissected  by  M.  Melle,  in  ]7(jS.  The 
external  extremity  of  the  clavicle  was  buried 
bene.nth  the  acromion,  which  covered  it  completcljr. 
The  inferior  surface  of  the  acromion  and  tlio  supe- 
rior surface  of  the  clavicle  wore  covered  with  car- 
tilage, and  surrounded  by  a  new  fibrous  capsule. 
The  coraco-clavicular  ligaments  had  been  ruptured 
and  no  trace  of  them  remained.  (See  Mdte,  Nova 
Ada  Med.  Pkys.  177.3,  t.  v.  p.  1,  and  MaUjaiqnc, 
loc.  cit.  p.  In   181 G  a  second  case  'was 

seen  by  M.  Floury,  in  a  man  fct.  50,  two  montlis 
after  its  occurrence.  The  left  clavicle  had  been 
luxated  downwards  and  backwards,  and  was  placed 
between  the  acromion  and  the  coraceid  process, 


DISLOCATION.  517 

resting  upon  this  latter,  and  upon  the  upper  border 
of  the  scapula,  where  it  had  formed  a  new  joint. 
Although  the  dislocation  was  not  reduced,  there 
was  no  interruption  to  the  movements  of  the  shoul- 
der or  of  the  arm.  {Fleury,  Journ.  Universal,  t.  iv. 
p.  144  ;  &ndL  Malgaigne,  loc.  cit.  p.  448.)  The 
third  case  was  seen  by  M.  Tournel  in  1847.  It 
occurred  in  a  soldier,  who  had  fallen  from  his  horse, 
and  the  animal  in  rising  had  trodden  upon  the  an- 
terior part  of  his  shoulder.    The  clavicle  appears 
to  have  passed  outwards  beneath  the  acromion 
sufBciently  far  to  project  beyond  its  outer  border  ; 
for  it  is  stated  that  the  shoulder  presented  two  pro- 
minences, one  internal  and  superior  formed  by  the 
acromion,  the  other  external  and  inferior  formed  by 
the  outer  extremity  of  the  clavicle.    The  shoulder 
had  lost  its  rounded  form,  and  was  approximated 
to  the  sternum.  The  injured  limb  was  longer  than 
the  opposite.    Voluntary  movement,  especially  in 
an  upward  direction,  was  impossible,  but  the  com- 
municated movements  were  free  and  without  pain. 
The  reduction  was  effected  by  placing  the  knee  be- 
tween the  shoulders,  and  drawing  them  backwards* 
and  the  bone  was  kept  in  its  place  at  first  by  De- 
sault's  bandage,  afterwards  by  an  apparatus  con- 
trived by  M.  Flamand.    The  cure  was  complete  in 
thirty-tAvo  days,  and  it  was  ascertained  some  time 
afterwards  that  no  traces  of  the  accident  remained, 
either  in  the  conformation,  or  in  the  functions  of 
the  limb.     (See  Tournel,  Archives  Gen.  de  Med. 
1837,  t.  XV.  p.  463;  and  Malgaigne,  loc.  cit.  r> 
448.)]  ^ 

[Dislocation  under  the  Coracoid  Process.  —  This 
accident  was  unheard  of  until  M.  Godemer,  of 
Ambneres,  published  in  1843  five  instances  of  it, 
collected  in  the  space  of  five  years.  A  sixth  has 
smce  been  published  by  a  M.  Pinjon.  The  cause 
assigned  is  a  fall  on  the  anterior  part  of  the  shoul- 
der. The  clavicle  appears  to  have  become  placed 
beneath  the  coracoid  process,  and  its  outer  extre- 
mity, which  was  indistinctly  felt,  is  stated  to  have 
been  lodged  m  the  axilla.  The  coracoid  process 
and  the  acromion  were  unusually  prominent  under 
the  skin.  M.  Godemer  reduced  these  dislocations 
by  having  the  shoulder  forcibly  drawn  backwards' 
and  outwards  by  an  assistant,  and  then  with  his 
fingers  dislodging  the  clavicle  from  beneath  the  co- 
racoid process.  Desault's  bandage  for  fractured 
clavicle  was  employed  to  maintain  the  reduction. 
No  other  instances  of  this  dislocation  have  beeii 
subsequently  met  with.  (See  Malgaigne,  loc.  cit 
p.  4.50.) 

Simultaneous  Dislocation  of  both  eatremiUes  of  the 
Clavicle.  —  One  instance  of  this  accident  has  been 
met  with  by  M.  Richerand.  It  was  caused  by  a 
fall  on  the  shoulder  from  a  considerable  heiirht 
The  external  extremity  of  the  clavicle  was  displaced 
upwards  and  backwards,  the  internal  extremitv 
upwards  and  forwards.  Desault's  bandage  was 
applied,  with  compresses  upon  the  dislocated  ex- 
tremities of  the  bone.  By  this  means  the  reduc- 
tion of  the  external  dislocation  was  eftcctuallv 
maintained,  but  the  inner  extremity  remained  dis 
placed.  Nevertheless  the  patient  appears  to  have 
soon  recovered  a  very  tolerable  degree  of  movement 
ofthehmb.  {See  Journ.  I/eUlom.  t.  ii.  \  a",]  ,> 
78.)]  .  P- 


Dislocations  of  the  Shoulder- joint. 
Nature,  which  varies  according  to  the  neces- 
i^itics  of  different  animals  the  number  of  tiieir 
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joints,  has  also  been  provident  enoiigli  to  vary  the 
structure  of  these  parts,  according  to  the  use  of  the 
different  portions  of  their  economy.  To  great 
mobility  some  uuite  considerable  solidity;  for  in- 
instance,  the  vertebral  column.  Others  are  very 
strong,  but  only  admit  of  a  slight  yielding  motion, 
as  we  observe  in  the  carpus,  tarsus,  &c.  Lastly, 
other  joints  admit  of  a  great  latitude  of  motion; 
but  their  strength  is  easil}'  overpowered  by  the 
action  of  external  bodies.  In  man,  such  is  the 
shoulder-joint. 

Of  all  the  very  moveable  articulations,  not  one 
is  so  often  luxated  as  the  shoulder-joint.  Bichat 
found  that  this  accident,  at  the  Hotel-Dieu,  was  as 
frequent,  and  even  more  so,  than  dislocations  of  all 
the  other  bones  taken  collectively. 

Here  every  thing  seems  to  facilitate  the  escape 
of  the  bone  from  its  natural  cavity.  An  oval 
shallow  cavit}',  surrounded  by  a  margin  of  little 
thickness,  receives  a  hemispherical  head,  which  is 
twice  as  broad  as  the  cavity  in  the  perpendicular 
direction,  and  three  times  as  extensive  from  before 
backward.  With  respect  to  the  ligaments,  the 
joint  is  only  strengthened  by  a  mere  capsule, 
which  is  thin  below,  where  nothing  opposes  a  dis- 
location ;  but  thicker  above,  where  the  acromion, 
coracoid  process,  and  triangular  ligament,  form  an 
almost  insurmountable  obstacle  to  such  an  acci- 
dent. With  regard  to  the  muscles  and  motions 
of  this  joint,  strong  and  numerous  fasciculi  sur- 
round the  articular  surfaces;  make  them  easily 
move  in  all  directions;  and,  pushing  the  head  of 
the  humerus  against  the  different  points  of  the 
capsule,  distend  this  fibrous  sac;  and,  when  their 
power  exceeds  the  resistance,  actually  lacerate  it. 
As  for  external  bodies,  what  bone  is  more  exposed 
than  the  os  brachii  to  the  effect  of  their  force  ? 

Thus  subjected  to  the  influence  of  these  predis- 
posing causes,  the  humerus  would  be  in  continual 
danger  of  being  dislocated,  if  the  scapula,  which  is 
as  moveable  as  itself,  did  not  furnish  a  point  of 
support  for  it,  by  accompanying  it  in  all  its  motions. 
This  point  of  support  accommodates  itself  to  the 
variations  in  the  position  of  the  head  of  the  os 
humeri,  so  that  to  the  mobility  of  the  articular 
surfaces,  the  strength  of  the  joint  is  in  a  great 
measure  owing. 

The  shoulder-joint,  which  is  very  liable  to  lux- 
ations in  a  general  sense,  is  not  equally  so  at  all 
points.  The  head  of  the  humerus  cannot  be  dis- 
placed upwards.  Here  are  situated  the  acromion 
and  coracoid  process,  the  triangular  ligament 
stretched  between  them,  the  -tendons  of  the  biceps^ 
supraspinatus,  and  the  fleshy  portion  of  the  del- 
toid; insurmountable  obstacles  to  the  luxation  of 
the  head  of  the  bone  upwards.  Supposing  there 
were  a  force  calculated  to  produce  such  an  effect, 
the  head  of  the  bone  must  necessarily  be  driven 
outward  as  well  as  upward,  ere  its  head  could  be 
displaced.  This  seemed  to  Desault  impossible, 
because  the  trunk  prevents  the  lower  part  of  the 
arm  from  being  directed  sufficiently  inward  to 
produce  this  effect.  However,  many  cases  of  this 
dislocation  are  now  upon  record;  and  one,  to  whicli, 
I  shall  presently  advert,  was  caused  by  a  direct 
blow  on  the  forepart  of  the  shoulder;  a  cause, 
which  seems  not  to  have  been  contemplated. 

On  the  contrary,  at  the  other  margins  of  the 
glenoid  cavity,  there  is  little  resistance.  At  the 
inferior  one,  the  long  portion  of  the  triceps;  at 
the  internal  one,  the  tendon  of  the  subscapularis; 


and  at  the  external  edge,  those  of  the  infra-spinatus,  t 
and  teres  minor,  will  allow  primitive  luxations  to 
take  place,  downward,  inward,  or  outward.  Down- 
ward, between  the  tendon  of  the  long  portion  of 
the  triceps  and  the  tendon  of  the  subscapularis, 
which  last,  in  a  case  dissected  by  Sir  A.  Cooper, 
was  ruptured  {Surg.  L'ssai/s,   part.  i.  p.  7,  and 
On  Dislocations,  p.  421)    inward,  between  the 
fossa   subscapularis,  and  muscle  of  this  name  ;  ; 
outward,  between  the  fossa  infra-spinata,  and  infra- 
spinatus muscle.  II 
According  to  Sir  Astley  Cooper,  the  os  humeri  [ 
is  liable  to  be  thrown  from  the  glenoid  cavity  of  I 
the  scapula  in  four  directions:  three  of  these  lux- 
ations are  complete;  the  other  is  only  parti;.!. 
The  first  is  doiviiwards  and  inwards,  the  dislocatioi 
into  the  axilla,  as  it  is  usually  called,  in  which  cas 
the  head  of  the  bone  rests  upon  the  inner  side  " 
the  inferior  costa  of  the  scapula.    The  second  i 
forwards,  under  the  pectoral  muscle,  the  head  i 
the  bone  being  placed  below  the  middle  of  tli 
clavicle,  and  on  the  sternal  side  of  the  coracoi 
process.    The  third  is  the  dislocation  hachwaro'-- 
in  which  the  head  of  the  bone  can  be  plainly  fe 
and  seen,  as  a  protuberance  at  the  back  and  outer  t 
part  of  the  inferior  costa  of  the  scapula,  upon  the  ■ 
dorsum  of  this  bone.    The  fourth,  which  is  only  ■ 
partial,  is  when  the  front  of  the  capsular  ligament 
is  torn,  and  the  head  of  the  bone  rests  against  the  ; 
outer  side  of  the  coracoid  process.  "Ofthedis-- 
location  in  the  axilla  (says  Sir  Astley  Cooper)  I ' 
have  seen  a  multitude  of  instances;  of  that  for- 
wards, on  the  inner  side  of  the  coracoid  process, 
several;  although  it  is  much  less  frequent  than 
that  in  the  axilla:  of  the  dislocation  backwards,  I 
have  seen  only  two  instances  during  the  practice  • 
of  my  profession  for  38  years."     {On  Dislocations, . 
4-c.  p.  416.) 

[Sir  A.  Cooper's  description  and  classification  off 
the  dislocations  of  the  shoulder-jointTs  still  very  • 
generally  followed  in  this  country.  Some  of  the  ■ 
French  surgeons,  however,  among  whom  may  be  ■ 
mentioned  Velpeau,  Nfilaton,  and  Malgaigne,  have 
introduced  further  subdivisions.  M.  Malgaigne, . 
whose  work  is  the  most  recent,  proposes  the  fol-  ■ 
lowing  classification ! — 

1.  Dislocations  into  the  axilla. 

a.  Complete  sub-coracoid,  tolerably  common. 

b.  Incomplete  sub-coracoid,  rare. 

c.  Sub-glenoid,  rare. 

2.  Dislocations  inwards. 

d.  Intra-coracoid,  the  most  common  of  all. 

e.  Sub-clavicular,  rare. 

3.  Dislocations  backwards. 

f.  Sub-acromial,  rare. 

g.  Sub-spinous,  very  rare. 

4.  Dislocation,  upwards. 

h.  Supra-corncoid,  two  examples. 

In  the  "  subglenoid"  variety,  the  head  of  the 
bone  passes  almost  directly  downwards,  and  rests- 
against  the  axillary  border  of  tlie  scapula,  immedi-  ■ 
diately  under  the  glenoid  cavity;  in  the  "  com- 
plete subcoracoid"  dislocation,  it  passes  downwards  ; 
and  somewhat  inw.ards,  under  the  coracoid  process, 
whicli  process  is  placed  over  the  centre  of  the  head 
of  the  bone  ;  in  the  "intra-coracoid"  dislocation,  it 
passes  rather  more  inwards,  but  is  still  benoalli  the 
coracoid  process,  the  only  difference  being  that  in 
this  case  two-tliirds  or  three-fourths  of  the  head  of 
the  bono  project  on  tlie  inner  side  of  the  process.  . 
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The  distinction  between  the  subcoracoid  and  the 
intra-coracoid  is  therefore  very  alight,  and  seems 
soarcely  sufficient  to  warrant  so  complete  a  separa- 
tion as  M.  Malgaignc  has  made  between  them  ;  and, 
indeed,  all  three  appear  to  be  included  by  Sir 
A.  Cooper  in  his  dislocation  into  the  axilla.  The 
term  intra-coracoid  is  also  objectionable,  since  it 
suggests  that  the  head  of  the  bone  is  altogether 
on  the  inner  side  of  the  process,  as  in  Sir  A. 
Cooper's  dislocation  forward  nnder  the  pectoral 
muscle  ;  and  M.  Ne'laton  had  already  employed 
the  word  intra-coracoid  in  the  description  of  the 
same  displacement  which   M.   Malgaigne  desig- 
nates "  subclavicular."    Sir  A.  Cooper's  dislocation 
forwards,  therefore,  is  represented  by  M.  Nelaton's 
*' intra-coracoid,"  but  by  M.  Malgaigne's  "subclavi- 
cular."   With  reference  to  the  incomplete  disloca- 
tion, M.  Malgaigne  maintains  that  the  relation 
of  the  coracoid  process  to  the  glenoid  cavity  will 
not  permit  a  displacement  directly  forwards  against 
the  outer  side  of  that  process,  as  described  by  Sir  A. 
Cooper ;  but  that  the  head  of  the  bone  must  neces- 
sarily pass  somewhat  downwards  as  well  ;  and 
this  he  describes  as  an  "  incomplete  subcoracoid  " 
dislocation.] 
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Causes. — The  action  of  external  bodies,  directed 
against  the  arm,  hnt  particularly  falls,  in  which 
this  part  is  forced  against  a  resisting  body,  gives 
rise'  to  primitive  dislocations  ;  and  then  the  different 
species  of  the  accident  are  determined  by  the  par- 
ticular position  of  the  humerus  at  the  instant  when 
the  injury  takes  place. 

Should  this  bone  be  raised  from  the  side  with- 
out being  carried  either  forward  or  backward  ; 
should  the  elbow  be  elevated,  and  the  fall  take 
place  on  the  side,  then  the  weight  of  the  trunk, 
almost  entirely  supported  by  this  bone,  forces 
downward  its  upper  part,  which  stretches  and 
lacerates  ^e  lower  part  of  the  capsular  ligament. 
Thus  a  luxation  downward  is  produced,  and  its 
occurrence  may  also  be  facilitated  by  the  com- 
bined action  of  the  latissimus  dorsi,  pectoralis 
major,  ;ind  teres  major  muscles,  as  Fabre  has 
judiciously  remarked  ;  for  being  at  this  period  in- 
voluntarily contracted  to  support  the  trunk,  they 
act  with  the  power  of  a  considerable  lever  ;  the 
resistance  being  tiio  head  of  the  bono^  which  they 
draw  downward,  while  the  fixed  point  is  the 
lower  end  of  the  bone,  resting  against  the  ground. 
Some  authors  also  consider,  as  the  immediate 
c.iuse  of  a  dislocation  downward,  the  strong  action 
of  the  deltoid,  which  is  supposed  to  depress  the 
head  of  the  bone,  and  push  it  downward  through 
the  capsular  ligament.  In  support  of  this  opinion, 
Bichat  mentions  the  well-known  case  of  a  notary, 
who  luxated  his  arm  downward  in  lifting  up  a 
register. 

The  rationale  of  the  primitive  luxation  forwards 
differs  very  little  from  that  of  the  preceding  case. 
The  elbow  is  both  separated  from  the  side,  and 
carried  backward  :  in  falling,  the  weight  of  the 
body  acts  on  the  humerus,  the  front  piirt  of  the 
capsule  is  lacerated,  and  a  luxation  takes  place  in 
tins  direction. 

The  dislocation  })aekwards  is  produced  in  the 
fame  sort  of  way.  The  elbow  is  carried  forwards, 
towards  the  opposite  shoulder  ;  the  posterior  part 
(f  the  capsule  is  stretched  backwards,  and  if  a  suf- 
ticicnt  force  net  on  the  limb,  it  is  lacerated. 

I  In  the  above  description  of  the  causes  of  disloca- 


tions of  the  shoulder,  indirect  violence  only  has  been 
taken  into  consideration,  and  Petit,  Dupuytren,  and 
many  others,  believed  this  was  the  only  way  in 
which  the  accident  could  be  produced.  It  is  now  well 
established,  however,  that  the  direct  application  of 
force  to  the  shoulder  by  a  fall  or  a  blow  on  the  part, 
is  by  no  means  an  unfrequent  cause  of  dislocation. 
.Sir  A.  Cooper  was  fully  aware  of  this,  and  in 
speaking  of  dislocation  downwards,  he  even  says, 
that  "  the  most  frcqiieiU  cause  is  a  fall  directly 
upon  the  shoulder  on  some  uneven  surface,  by 
which  the  head  of  the  bone  is  driven  downwards, 
whilst  the  muscles  are  unprepared  to  resist  the 
shock." — {On  Fractures  and  Dislocations,  edited 
by  Branshy  Cooper,  p.   369.)    Mr.  Bryant  has 
lately  published  an  account  of  thirty-four  cases  of 
dislocated  shoulder,  observed  by  him  at  Guy's 
Hospital.    He  states  that  of  these,  twenty-two 
were  examples  of  dislocation  downwards,  five  of 
dislocation  forwards,  and  six  of  the  two  former 
combined,  together  with  one  of  dislocation  back- 
wards.   In  thirty-one  out  of  the  thirty-four  cases, 
the  cause  of  the  injury  was  a  direct  fall  upon  the 
shoulder,  either  forwards,  backwards,  or  outwards. 
In  two  instances  only  of  dislocation  downwards, 
and  in  one  of  dislocation  downwards  and  forwards, 
was  the  bone  displaced  by  a  fall  upon  the  extended 
arm. — (Med.  Timesand  May  1859,  p.  493.) 

M.  Malgaigne's  investigations  into  the  causes 
of  dislocations  of  the  shoulder  seem  to  show- 
that  certain  displacements  are  ordinarily  due  to 
direct,  and  others  to  indirect  violence.  Thus 
he  found  that  the  dislocations  directly  downwards 
"subglenoid,"  and  "subcoracoid,"  were  most  com- 
monly the  result  of  falls  upon  the  extended  arm, 
rarely  of  falls  or  blows  upon  the  shoulder  ;  but  that 
the  dislocations  downwards  and  forwards,  "  intra- 
coracoid,"ormoredirectlyforwards,  "subclavicular," 
were  often  produced  by  force  applied  directly  to  the 
shoulder  itself,  and  operating  upon  its  outer  or  pos- 
terior part.  In  the  intra-coracoid  displacement, 
which  he  believes  to  be  the  most  common  of  all  the 
great  majority  were  thus  occasioned.  Direct 'vio- 
lence to  the  anterior  part  of  the  shoulder  has  also 
been  found  not  unfrequently  to  be  the  cause  of  the 
dislocation  backwards.  These  are  resulis  which 
might  have  been  expected,  taking  into  consideration 
the  exposed  condition  of  the  shoulder-joint  at  its 
anterior  and  posterior  aspects,  as  compared  with  its 
upper  part,  where  it  is  greatly  protected  by  the 
coraco-acromial  arch.] 

Several  causes  may  lead  ia  s. consecutive  luxation. 
If,  after  a  dislocation  has  occurred,  a  fresh  fall 
should  happen,  while-  the  arm  is  separated  from  the 
trunk,  the  head  of  the  humerus,  which  nothing 
confines,  obeys  with  the  utmost  facility  a  force 
applied  to  it  in  this  manner,  and  is  again  pushed 
out  of  the  situation  which  it  accidentally  occupied 
Thns,aman,  in  goingdown  stairs,met  with  a  fall' 
and  dislocated  the  humerus  downwards  •  heimme' 
diately  sent  for  Desault,  who  deferred  the  reduction 
till  the  evennig.  In  the  meantime,  the  patient  in 
getting  upon  a  chair,  slipped  and  fell  again  f  ho 
pani  was  more  acute  than  when  the  first  accident 
occurred  ;  and  Dc-sault,  on  his  return,  instead 
of  finding  the  head  of  the  humerus  as  it  wis 
m  the  morning,  in  the  hollow  of  the  axilla,  found 
It  under  the  pectoralis  major  muscle.'  The 
action  of  muscles  is  a  permanent  cause  of  a  new 
displacement.  When  the  humerus  is  luxated 
downward,  the  pectoralis  major,  and  the  deltoid 
1.  I,  4  ' 
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draw  the  upper  pnrt  of  this  bone  upward  and  in- 
ward, wiiich,  only  making  a  weak  resistance  to 
their  action,  changes  its  position,  and  takes  one  in 
the  above  double  direction. 

The  various  motions  imparted  to  the  arm  may 
also  produce  tlie  same  effect,  according  to  their 
direction.  Thus,  in  consequence  of  unskilful  efforts 
to  reduce  the  bone,  a  luxation  inward  frequently 
follows  one  downward.  By  the  French  surgeons, 
a  great  deal  of  importance  lias  been  attached  °to  the 
division  of  dislocations  of  the  humerus  into  primary 
and  consecutive  ;  and  perhaps  some  of  their  state- 
ments, on  the  secondary  change  in  the  position  of 
the  head  of  the  bone,  may  be  exaggerated.  That 
a  subsequent  alteration  in  the  situation  of  the  bone 
may  happen,  from  the  causes  specified  by  Desault, 
can  hardly  be  questioned.  The  observations  of 
Petit,  Hey,  and  others,  confirm  the  fact  ;  and  I 
have  myself  seen  a  dislocation  in  the  axilla  change 
into  one  forward  under  the  pectoral  muscle.  How- 
ever, Sir  Astley  Cooper  believes  that,  excepting 
from  violence,  and  the  effect  of  absorption,  the  na- 
ture and  direction  of  a  dislocation  are  never  changed, 
after  the  muscles  have  once  contracted.  {On  Dis- 
locations, p.  416.)  Perhaps,  with  the  latter  quali- 
fication, no  great  difference  prevails  between  him 
and  other  writers. 


Sympioms. — Whatever  may  be  the  kind  of  dis- 
location, a  depression  is  always  manifest  under  the 
acromion,  which  forms  a  more  evident  projection, 
than  in  the  natural  state.  Almost  all  the  motions 
of  the  arm  are  painful  ;  some  cannot  be  performed 
in  any  degree  ;  and  they  are  all  very  limited.  The 
arm  cannot  move  withoutthe  shoulder  moving  also  ; 
because,  the  articulation  being  no  longer  able  to 
execute  its  functions,  both  it  and  the  shoulder  form, 
as  it  were,  one  body.  When  the  limb  is  moved, 
a  slight  crepitus  may  sometimes  be  felt,  probably 
in  consequence  of  the  synovia  having  escaped  through 
the  laceration  of  the  capsule.  {Sir  A.  Cooper,  On 
Dislocations,  p.  41,8.)  'To  these  sj'mptoms,  gene- 
rally characteristic  of  every  sort  of  dislocation  of 
the  humerus,  are  to  be  added  such  as  are  peculiar 
to  each  particular  case. 

Sympioms  of  ihe  Dislocation  downwards. — 
When  the  luxation  is  downward  the  arm  is  a 
little  longer  than  in  the  natural  state  ;  the  natural 
roundness  of  the  shoulder  is  lost,  in  consequence 
of  the  deltoid  muscle  being  drawn  down  with 
the  head  of  the  bone  ;  and  the  patient  cannot 
use  the  arm.  [The  pectoralis  major  which  forms 
the  anterior  fold,  and  the  latissiraus  dorsi  and  teres 
major  which  form  the  posterior  fold,  of  the  axilla, 
and  which  are  inserted  into  the  margins  of  the 
bicipital  groove,  are  carried  downwards  with  the 
displaced  hone.  The  vertical  depth  of  the  axilla 
is  therefore  increased,  and  the  measurement  from 
the  clavicle  to  the  lower  border  of  the  great  pectoral 
muscle  is  greater  on  the  injured  than  on  the  sound 
side.  The  arm  is  usually  found  to  be  rotated  in- 
wards. Numbness  of  the  fingers,  and  partial 
paralysis  of  the  muscles  of  the  limb,  from  pressure 
or  stretching  of  the  nerves  of  the  brachial  flexus, 
is  another  symptom  occasionally  observed.]  The 
elbow  is  more  or  less  removed  from  the  axis 
of  the  body  by  the  action  of  the  deltoid,  the  long 
head  of  the  biceps  and  supra-spinatus  muscle  being 
also  stretched,  and  tending  to  dravv  the  bone  out- 
ward. The  pain,  which  arises  from  this  position, 
compels  the  patient  to  lean  towards  the  dislo- 


cated hmb,  to  keep  the  fore-arm  half  bent,  and  the 
elbow  supported  on  his  hip,  in  such  a  way  that  the 
arm  having  a  resting-place,  may  be  sheltered  from 
all  painful  motion,  especially  that  of  the  elbow 
inwards.  By  this  posture  alone,  Desault  often  re- 
cognised the  accident.  The  head  of  the  humerus 
may  be  felt  in  the  axilla  ;  but  "  only  when  the 
elbow  18  considerably  removed  from  the  side." 
(Sir  A.  Cooper,  On  Dislocations,  p.  417.)  This  last 
circumstance  is  worthy  of  notice,  as  the  inability 
to  feel  the  head  of  the  bone  has  led  to  mistakes. 

[On  this  point,  M.Malgaigne  maintains  that  the 
head  of  the  bone  can  always  be  readily  felt  without 
raising  the  arm  if  the  dislocation  is  directly  down- 
wards, as  in  his  sub-glenoid  variety,  or  downwards 
and  a  little  inwards,  as  in  the  sub-coracoid  ;  but  that 
if  it  is  still  more  inwards,  as  in  the  intra-coracoid,  it 
becomes  necessary  to  raise  the  arm  from  the  side 
before  the  head  can  be  distinguished.  Sir  A. 
Cooper's  dislocation  downwards,  it  should  be  re- 
membered, included  all  these  three  varieties,  and 
as  the  intra-coracoid  has  been  found  by  M.  Mal- 
gaigne  to  be  the  most  frequent  of  all.  Sir  A. 
Cooper's  statement  that  it  is  necessary  to  raise  the 
arm  in  order  to  feel  the  head  of  the  bone  is  ac- 
counted for.  M.  Malgaigne  states,  that  of  89 
cases  of  dislocated  shoulder  seen  by  him,  the  head 
of  the  bone  occupied  the  intra-coracoid  position  in 
more  than  two  thirds. 

It  is  important  to  notice  that  when  the  disloca- 
tion happens  from  direct  violence,  this   is  the 
position  which  the  head  of  the  bone  is  most  likely 
to  assume,  whereas,  if  it  is  caused  indirectly,  by  a  fall 
with  the  arm  separated  from  the  side,  it  usually 
passes  more  directly  downwards  into  the  axillary 
space.    The  "intra-coracoid"  dislocation  also  is 
very  frequently  complicated  with  fracture  of  the 
great  tuberosity.    The  blow  or  the  fall  operating 
upon  the  posterior  and  outer  part  of  the  shoulder, 
breaks  off  that  process  at  the  same  time  that 
it  drives   the   head   of  the   bone  'downwards 
and   inwards,    towards  the  axilla.     When  the 
tuberosity  is  broken  off,  it  is  prevented  by  its 
muscles  from  passing  forwards  with  the  head  of  the 
bone  ;  it  therefore  remains  opposite  to  the  glenoid 
cavity,  which  it  partially  fills,  and  so  renders  the 
sub-acromial  depression  less  evident  than  in  a  dis- 
location unaccompanied  by  fracture.    The  not  un- 
frequent  association  of  dislocation  with  this  fracture 
is  of  great  practical  importance,  since  when  the 
complication  is  present,  it  tends  to  obscure  one  of 
the  leading  diagnostic  marks  of  dislocation — the 
depression  beneath  the  acromion;  and  unless  the 
surgeon  is  well  aware  of  it,  it  is,  perhaps,  more 
than  any  thing  else,  likely  to  lead  him  into  error. 
iVIr.  R.  W.  Smith  has  described  the  fracture  of 
the  greater  tuberosity  of  the  humerus,  and  states 
that  numerous  examples  of  this  accident  have  fallen 
under  his  observation.    He  does  not,  however,  ap- 
pear to  consider  the  accompanying  displacement  of 
the  head  of  the  bone  as  constituting  a  dislocation, 
although  in  a  shoulder  joint  which  he  had  an  op- 
portunity of  dissecting  some  years  after  the  occur- 
rence of  the  accident,  he  found  thehead  of  the  bono 
lying  below  the  level  of,  ami  internal  to,  the  cnracoid 
process,  exactly  the  position  claimed  by  M.  Mal- 
gaigne for  his  intra-coracoid  dislocation.    The  great 
tuberosity  occupied  the  glenoid  c:ivity  ;  it  was  . 
united  by  ligament  to  the  head  of  the  bone,  which 
it  accompanied  in  its  movements.    The  head  had 
formed  lor  itself  a  new  and  shallow  socket  upon 
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the  costal  surface  of  the  neck  of  the  scapula. 
[  Fraclures  and  Dislocations,  p.  i  78.) 

Fractures  of  the  anatomical  neck,  or  of  the  sur- 
gical neck  of  the  humerus,  and  fractures  of  the  neck 
of  the  scapula,  are  injuries  which  might  possibly 
be  mistaken  for  dislocations  of  the  shoulder  ;  and 
further  remarks  on  their  diagnosis  will  be  found 
in  the  article  Fractures.] 

Baron  Diipuytren  used  to  believe,  that  the  elon- 
gation of  the  limb  only  occurred  in  the  dislocation 
downwards  below  the  glenoid  cavity  ;  but,  in  con- 
sequence of  the  researches  of  M.  Malgaigiie,  and 
experiments  made  by  himself,  he  was  induced  to 
alter  his  opinion  on  this  point.  M.  Malgaigne  ob- 
served, that,  since  the  bead  of  the  humerus,  when 
in  its  natural  situation,  occupies  the  concavity  of  an 
arch,-  formed  by  the  acromion,  the  coracoid  process, 
and  the  coraco-acromial  ligament,  it  must  evidently 
be  upon  a  lower  level,  whether  under  one  or  the 
other  pillar  of  this  arch.  In  a  shoulder  joint,  the 
ligaments  of  which  had  been  recently  dissected, 
Dupuytren  dislocated  the  head  of  the  humerus 
under  the  coracoid  process,  and  ascertained  by  a 
careful  measurement,  that  the  arm  was  lengthened 
about  half  an  inch.  (Dupuylren,  Clin.  Chir.  t.  iii. 
p.  .93.) 

[The  elongation  of  the  arm  will  doubtless  be 
greater,  according  as  the  bone  is  displaced  more  di- 
rectly downwards  from  the  glenoid  cavity;  while 
it  will  become  less  evident  in  proportion  as  it 
passes  obliquely  forwards  and  inwards  as  well  as 
downwards,  for  then,  although  the  head  of  the  bone 
may  be  beneath  the  coracoid  process,  and  therefore 
necessarily  below  its  natural  level,  the  elongation 
may  be  compensated  for  (supposing  the  measure- 
ment to  Tie  taken,  as  it  usually  is,  from  the  point  of 
the  acromion  to  the  external  condyle)  by  the  oblique 
direction  inwards  which  the  shaft  of  the  humerus 
acquires.  To  insure  a  correct  measurement,  it  is 
important,  as  M.  Malgaigne  observes,  to  take  care 
that  the  two  elbows  are  equally  separated  from 
the  side,  for  the  separation  from  the  side  of  course 
approximates  the  condyle  to  the  acromion.  It  is 
necessary  also  that  the  two  acromions  should  be  on 
the  same  level,  and  the  inferior  angle  and  spinal 
border  of  the  two  scapulse  equidistant  from  the 
spine.] 

iJis'icdion  of  the  Dislocation  downioards.~  In 
all  primitive  dislocations  from  violence,  and  not 
from  paralysis  of  t'le  deltoid,  and  a  gradual 
yielding  of  the  capsule,  I  believe  the  latter  part  is 
always  extensively  lacerated.  In  general,  authors 
have  paid  too  little  attention  to  this  circumstance, 
which  dissections  have  repeatedly  demonstrated. 
Uesault  had  two  specimens  of  it  imitated  in  wax  ; 
one  was  in  a  dislocation  inward;  the  other  in  a 
dislocation  downward  ;  both  of  which  wore  met 
with  in  subjects  who  died  at  the  Hotel  Dieu. 
Bell  also  mentions  similar  facts  ;  and  another 
English  surgeon,  says  Bichat,  has  observed  tlie 
same  occurrence.  I  suppose  Bichat  here  alludes 
to  Mr.  Thompson,  who  long  ago  noticed  the  lace- 
ration of  the  capsule.     (See  Med.  Ob.  and  fm/.} 

Desault  conceives,  that  the  capsule  may  be  suf- 
ficiently torn  to  let  the  head  of  the  bone  escape; 
but  that  the  opening  may  afterwards  form  a  kiiul 
of  constriction  roimd  the  neck  of  the  humeru.<i,  bo 
as  to  prevent  the  return  of  the  head  of  the  bnne 
into  the  place  which  it  originally  occupied.  The 
correctness  of  this  statement,  however,  is  positivelv 
denied  liy  Sir  A.  Cooper,  who  remarks  that  they 


who  entertain  this  belief,  must  forget  the  inelastic 
structure  of  the  capsular  ligament,  and  never  have 
witnessed  by  dissection  the  extensive  laceration 
which  it  suffers  in  dislocations  from  violence. 
{Surgical  Essays,  part  i.  p.  18.) 

1  believe  that  the  observation  of  Mr.  Crampton 
is  correct,  that  at  the  period  when  Mr.  Hey  pub- 
lished the  second  edition  of  his  Practical  Observ-  - 
ations  on  Swrgery,  in  1810,  there  was  but  one 
case  on  record,  in  which  the  actual  state  of  the 
joint,  in  a  recent  dislocation  of  the  shoulder,  had 
been  described  and  delineated.     {Case  by  H. 
Thompson,  m  Med.  Obs.  and  Inq.  vol.  ii.  1761.) 
Indeed,  in  this  example,  eighteen  days  had  elapsed 
between  the  reception  of  the  injury  and  the  post 
mortem  examination  of  the  joint.    In  1782,  Pro- 
fessor Bonn  gave  the  anatomy  of  several  cases 
of  unreduced  dislocation  of  the  humerus,  but  the 
most  recent  was  of  two  years'  standing.  {Comm. 
de  Humero  Luxato;  Ph.  Crampton,  in  Dublin 
Journ.  of  Med.  Science,  vol.  iii.  p.  43.)    Hey  once 
saw  a  compound  dislocation  of  the  os  humeri,  the;  • 
head  of  the  bone  being  pushed  through  the  in-  . 
teguments  in  the  axilla;  and,  in  that  case,  the  ■ 
long  tendon  of  the  biceps  was  torn  from  its  groove  • 
and  the  tendons  of  the  supra-spinatus  and  infra- 
spinatus separated  from  the  bone,  a  large  shell 
of  which  was  also  torn  off.    (See  Hey''s  Surgery, 
p.  SU,  ed.  2.)    Mr.  H.  Thompson's  dissection  is 
remarkable,  as  being  the  oldest  on  record,  and  the 
identical  parts  are  now  preserved  in  University 
College  museum.    The  tendon  of  the  long  head 
of  the  biceps  was  found  violently  stretched.  The 
head  of  the  bone  was  lodged  at  the  inner  side  of 
the  neck  of  the  scapula,  below  the  root  of  the 
coracoid  process,  between  the  sub-scapularis  and 
serratus  magnus.    A  portion  of  the  iuimerus, 
including  the   greater  tubercle,  was  broken  off: 
and,  of  course,  the  supra-spinatu?,  infra-spinatus, 
and  teres  mmor,  were  detached.  Tiie  sub-scapularis 
was  also  torn  from   its  attachment  to  the  lesser 
tubercle;  but  both  this  muscle  and  the  teres  minor 
retained  a  connection  with  the  periosteum  and 
bone  through  their  external  fibres.    The  neck  of 
the  humerus  was  embraced  behind  by  the  sub- 
scapularis,   and  in   front   by  the  teres  minor. 
Thompson  suspected,  that,  in  some  cases,  this 
might  make  a  difficulty  in  the  reduction;  and 
hence,  he  was  an  advocate  for  raising  the'  arm 
and  turning  it  inwards,  so  as  to  relax  the  sub- 
scapularis.    He  also  suspected,  that  the  tendency 
to  a  return  of  the  dislocation,  sometimes  exem- 
plified, might  depend  on  the  extensive  laceration  of 
the  capsular  ligament,  and  the  teres  minor  and 
subscapularis  muscles.     (See  Med.  Obs.  and  Inn 
voh  ii.  1701.)    Sir  Astley  Cooper  dissected  two 
cases  of  recent  dislocation  downwards.    In  one  on 
removing  the  integuments,  a  quantity  of  extrava- 
sated  blood  presented  itself  in  the  subcutaneous 
cellular  tissue  and  that  covering  the  axillary  plexus 
of  nerves,  as  well  as  between  the  muscles.  The 
axillary  artery  and  plexus  of  nerves  were  thrown 
out  of  their  course  by  the  dislocated  head  of  the 
bone,  which  was  pushed  backwards  upon  the  sub 
.scapularis  muscle.    The  deltoid  was  drawn  down 
by  the  displaced  bone.    The  supra-spinatus  and 
infra-spinatus  were  stretched  over  the  glenoid  cavity 


and  inferior  costa  of  the  scapula.  The  teres  maior 
and  minor  had  undergone  but  little  change  of 
position.  The  coraco  bracliialis  was  uninjured. 
In  the  space  between  the  axillary  plexus  and 
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coraco-brachialis,  the  head  of  the  bone  appeared. 
The  capsular  ligament  was  torn  along  the  whole 
of  the  inner  side  of  the  glenoid  cavit}',  and  the 
opening  tvoiild  have  admiiled  a  much  larger  body 
than  the  head  of  the  humerus.  The  tendon  of  the 
Bub-scapularis,  covering  the  capsule,  was  also  ex- 
tensively torn.  The  opening  of  the  ligament,  through 
which  the  tendon  of  the  long  head  of  the  biceps 
passed,  was  somewhat  lacerated,  but  the  tendon 
itself  tvas  not  ruptured.  The  head  of  the  os  hu- 
meri was  thrown  on  the  inferior  costa  of  the  scapula, 
between  it  and  the  ribs;  and  the  axis  of  its  new 
situation  was  about  an  inch  and  a  half  Leloiv  that 
of  the  glenoid  cavity.  The  subject  of  the  second 
examination  was  a  woman,  fifty  years  of  age,  who 
had  had  dislocation  in  the  axilla  five  weeks,  and 
seemed  to  have  died  of  violence  us^  in  the  eorten- 
sion.  The  pectoralis  major  was  slightly  lacerated, 
and  blood  effused ;  the  supra-spinatus  was  lacerated 
in  several  places;  and  the  infra- spinatus  and  teres 
minor  torn,  but  less  extensively.  Some  of  the 
fibres  of  the  deltoid,  and  a  few  of  those  of  the 
coraco-brachialis  had  also  suffered;  but  no7ie  of 
the  muscles  were  so  much  injured  as  the  supra- 
spinatus.  The  capsular  ligament  had  given  way 
in  the  axilla  betiveen  the  teres  minor  and  sub-scapu- 
laris  muscles ;  the  tendon  of  the  sub-scapularis  was 
torn  through  at  its  insertion  into  the  lesser  tuber- 
cle; and  the  head  of  the  bone  rested  upon  the 
axillary  plexus  of  nerve^  and  the  arter3\  Sir 
Astley  Cooper  next  endeavoured  to  reduce  the 
bone;  but  finding  the  resistance  too  great,  he  be- 
came anxious  to  ascertain  its  origin,  and  divided 
one  muscle  after  another,  cutting  through  the 
coraco-brachialis,  teres  major  and  minor,  and  in- 
fra-spinatus;  still  the  opposition  was  but  little 
changed.  He  then  conceived,  that  the  deltoid 
muscle  was  the  cause  of  failure,  and  relaxed  it  by 
elevating  the  arm.  He  next  divided  the  deltoid, 
and  then  found  the  supra-spinatus  his  great  oppo- 
nent, until  he  dreiv  the  arm  directly  upwards,  ivhen 
the  head  of  the  bone  glided  into  the  glenoid  cavity. 
His  inference  is,  therefore,  that  the  deltoid  and 
supra-spinatus  are  the  muscles  which  most  power- 
fully resist  the  reductioii.  He  considers  also,  that 
the  best  direction  for  the  extension  is  that  of  a 
right  angle  with  the  body,  or  quite  horizontallj'. 
'•  This  dissection  (says  he)  explains  the  reason, 
Avhy  the  arm  is  sometimes  easily  reduced  by  raising 
it  suddenly  above  the  horizontal  line,  and  placing 
the  fingers  under  the  head  of  the  bone;"  namely, 
because  the  muscles  of  opposition  are  relaxed. 
(See  Sir  Astley  Cooper,  On  Dislocations,  p.  386 — 
389,  ed.  4.) 

To  these  interesting  cases,  which  illustrate  many 
important  points  relative  to  the  dislocation  down- 
ward, Mr.  Crampton  has  added  two  others;  one 
of  a  recent  dislocation  downward;  the  other  of  a 
recent  dislocation  forwards  under  the  pectoral 
muscle,  on  the  sternal  side  of  the  coracoid  process. 
In  the  first,  which  occurred  in  1808,  a  labouring 
man  was  brought  into  the  county  of  Dublin  In- 
firmary in  a  dying  state,  from  injuries  received 
by  the  fall  of  a  wall  upon  him.  After  death, 
which  happened  in  about  a  couple  of  hours,  the 
right  shoulder-joint,  which  was  dislocated,  was 
carefully  dissected,  and  a  drawing  made  of  it. 
Ou  removing  the  integuments  of  the  axilla,  the 
celhdar  membrane,  which  was  extensively  ccchy- 
moscd,  formed  a  kind  of  cap,  closely  embracing 
the  head  of  the  os  humeri,  which  was  lodged  ou 


the  inferior  costa  of  the  scapula,  or  rather  on  its 
neck.  The  head  of  tlui  lone,  in  escaping  from  its 
socket,  had  pushed  ilie  teres  minor  downwards, 
and  burst  through  tlte  loicer  part  <f  the  subscapu- 
laris  muscle,  some  of  the  fibres  of  rvh'wh  closely 
embraced  tlie  neck  of  the  bone,  while  the  hulk  of 
the  muscle  was  pushed  uptuards,  and  detached  from, 
the  inner  surface  of  the  scapula.  The  short  head 
of  the  biceps  and  the  coraco-brachialis  were  forced 
to  describe  a  curve  outwards  over  the  neck  of  the 
humerus  on  the  sternal  side,  while  the  long  head 
of  the  triceps  crossed  the  neck  of  the  bone  ob- 
liquely on  the  dorsal  side.  The  tendon  of  the 
long  head  of  the  biceps  remained  in  its  groove ;  but 
the  sheath,  in  which  it  runs,  was  partially  ripped 
up.  The  capsular  ligament  was  completely  torn 
from  the  lower  part  of  the  neck  of  the  humerus 
to  the  extent  of  more  than  half  its  circumference. 
The  great  nerves  and  blood-vessels  were  forced  to 
describe  a  curve  backwards  by  the  pressure  of  the 
head  of  the  bone,  which  was  jn  contact  with  them. 
The  tendons  of  the  supra-spinatus,  infra-spinatus, 
and  teres  minor,  were  completely  torn  off  from 
the  humerus,  carrying  with  them  the  surface  of 
the  greater  tubercle.  Mr,  Crampton  endeavoured 
to  find  out  what  would  have  caused,  in  this  case, 
the  chief  opposition  to  the  reduction,  which  of 
course  could  not  be  the  muscles  attached  to  the 
greater  tubercle,  which  was  broken  off ;  and  he 
found,  that  keeping  the  hand  in  the  supine  posi- 
tion created  a  difficulty  by  causing  the  biceps  and 
triceps  to  get  behind  the  head  of  the  bone.  How 
this  position  of  the  radius,  however,  could  in  any 
way  affect  the  triceps,  which  is  inserted  into  the 
olecranon,  seems  to  me  rather  difficult  to  com- 
prehend. (See  Dublin  Journ.  of  Med.  Science, 
vol.  iii.  p.  44.) 

[The  not  imfrequent  coexistence  of  fracture  of 
the  greater  tuberosity  with  dislocation  of  the 
shoulder  has  already  been  noticed.  It  appears  es- 
pecially to  accompany  the  dislocation  downward 
and  inwcml  —  intra-coracoid  of  Malgaigne.  This 
surgeon  has  dissected  six  specimens  of  this  dis- 
location, an  account  of  which  is  given  in  his  work 
On  Dislocations,  p.  513.] 

Symptoms  of  the  Dislocation  forwards. — Intra- 
coracoid,  Nelaton  ;  Sub-clavicular,  Malgaigne. — In 
addition  to  the  general  symptoms  of  dislocation  of 
the  humerus,  a  luxation  forwards  has  the  fol- 
lowing:—  The  elbow  is  separated  from  the  axis 
of  the  body,  and  inclined  a  little  backward  ;  the 
humerus  seems  to  be  directed  towards  the  middle 
of  the  clavicle  ;  motion  backward  is  not  verj' 
painful,  but  that  forward  is  infinitely  so  ;  there  is 
a  manifest  prominence  below  the  clavicle,  under 
the  great  pectoral  muscle  ;  and  the  arm  is  some- 
what shortened.  (Sir  A.  Cooper,  On  Disloc(iiio?>.<i,  p. 
435.)  The  coracoid  process  is  on  the  outer  side  of 
the  head  of  the  bone  ;  which  latter  part,  being 
lodged  between  the  clavicle,  second  rib,  and  the 
coracoid  process,  the  limb  is  even  less  moveable 
than  the  dislocation  into  the  axilla. 

In  the  dislocation  forwards,  tlie  acromion  is 
more  pointed,  and  the  hollow  below  it,  from  the 
depression  of  the  deltoid  nmscle,  is  much  more 
considerable.  Sir  A.  Cooper  also  states  that  the 
pain  attending  this  accident  is  slighter  than  when 
the  head  of  the  os  humeri  is  thrown  into  the 
axilla,  because  the  nerves  of  the  axillary  plexus 
are  less  compressed.  [Tliis  statement  of  Sir 
A.  Cooper  will  scarcely  meet  with  general  ac- 
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coptation,  since  this  is  the  position  of  all  others 
in  which  the  head  of  the  bone  is  likely  to  press 
upon  the  axillary  plexus,  and  Malgaigne  speaks 
of  luuubness  and  other  indications  of  paralysis 
as  being  more  common  in  this  dislocation  than 
in  others.  Symptoms,  referable  to  injury  of  the 
nerves,  are  probablj'  owing  to  pressure  in  this 
dislocation,  but  to  stretching  or  laceration  in  the 
subglenoid  or  subcoracoid  varieties.]  Dupuy- 
tren  believed  it  to  be  seldom  primary,  but  al- 
most always  consecutive  to  the  dislocation  down- 
wards. (Cli7i.  Cliir.  t.  iii.  p.  102.)  A  dissection 
ty  Mr.  Crampton,  however,  leaves  no  doubt  about 
the  possibility  of  a  dislocation  forwards  being  some- 
times primary.  {SeeBiM.  Jour,  of  Med.  Science, 
vol.  iii.  p.  47.)  Dupuytren's  own  description  of 
the  manner  in  which  the  accident  is  usually  caused, 
would  render  this  fact  sufficiently  certain.  If  this 
dislocation  commonly  occur  from  a  fall  on  the 
elbow,  while  separated  from  the  side  and  inclined 
backwards  {Dupuijlrcn,  t.  iii.  p.  101),  does  not  this 
imply  that  under  these  circumstances,  the  head  of 
the  bone  would  be  propelled  inwards,  or  forwards, 
so  as  to  lacerate  the  capsule  in  that  direction  ? 

[It  has  been  already  explained  tiiat  this  disloca- 
tion is  often  caused  by  direct  force  applied  to  the 
external  and  posterior  part  of  the  shoulder. 

Occasionally  the  head  of  the  bone  in  passing 
forwards  occasions  a  fracture  of  the  coracoid  process, 
as  in  a  case  related  by  Dr,  H.  M.  Colles.  (See 
DiiJilin  Quart.  Journ.  vol.  xx.  1855,  p.  59.)] 

Dissection  of  the  Dislocation  forwards.  — 
With  respect  to  the  state  of  the  parts  in  the 
dislocation  forwards,  the  head  of  the  bone  is  thrown 
on  the  inner  side  of  the  neck  of  the  scapula,  be- 
tween it  and  the  second  and  third  ribs.  In  an  old 
case  dissected  by  Mr.  Key,  and  preserved  in  the 
museum  at  St.  Thomas's  Hospital,  the  head  of  the 
bone  was  thrown  on  the  neck  and  part  of  the 
venter  of  the  scapula,  near  the  edge  of  the  glenoid 
cavity,  and  immediately  under  the  notch  of  the 
superior  costa.  Nothing  intervened  between  the 
head  of  the  humerus  and  scapula,  the  subscapu- 
laris  being  partly  raised  from  its  attachment  to  the 
venter.  The  head  was  situated  on  the  inner  side 
of  the  coracoid  process,  and  immediately  under 
the  edge  of  the  clavicle,  without  the  slightest  con- 
nection with  the  ribs.  Indeed,  this  must  have 
been  prevented  by  the  situation  of  the  subscapu- 
laris  and  serratus  magnus  between  the  thorax  and 
humerus.  The  tendons  of  all  the  muscles,  attached 
to  the  tubercles,  and  the  tendon  of  the  biceps, 
were  perfect.  The  glenoid  cavity  was  completely 
filled  up  by  ligamentous  structure,  to  which  the 
tendons  of  the  muscles  attached  to  the  greater 
tubercle  adhered  by  means  of  bands,  while  in 
the  substance  of  those  tendons  a  sesamoid  bone 
had  been  formed  to  prevent  the  effects  of  friction 
in  the  motions  of  tlio  arm.  The  newly  formed 
socket  reached  from  the  edge  of  the  glenoid  cavitv 
to  about  one-third  across  the  venter  ;  and  its  sur- 
face tvn.i  irrnr/ularty  covered  tuith  cartihirje.  The 
form  of  the  head  of  the  bone  was  considerably  al- 
tered, and  the  cartilage  in  many  places  absorbed. 
There  was  a  complete  new  capsular  ligament.  The 
pectoralis  minor  must  have  passed  over  the  neck  of 
the  hone.  (See  Ch.  Aston  Key,  in  Sir  A.  Cooper, 
On  Dislocations,  p.  400,  cd.  4.) 

The  folioiving  account  of  a  dissection  of  the 
dislocation  forwards,  in  the  recent  state,  was  pub- 
lished by  Mr.  Crampton.    It  is  remarkable,  as 


being  an  instance  ot  primanj  dislocation  forwards, 
the  head  of  tlie.  hone  having  been  thrown  at  once  on  the 
neck  of  the  scapula,  ivithout  previously  passing  into 
the  axilla.  The  dislocation  was  tmattended  ivith 
the  rupttire  of  a«y  nn(S(;/e,  or  the  separation  of  any 
tendon  from  its  insertion  into  the  bone.  The  head 
of  the  humerus  was  lodged  on  the  cervix  of  the 
scapula  at  the  root  of  the  coracoid  process,  but 
extending  nearly  as  far  as  the  notch  in  the  superior 
costa.  It  had  passed  out  through  a  rent  in  the 
capsular  ligament,  over  the  upper  edge  of  the  tendon 
of  the  subscapularis,  detaching  this  muscle  from 
its  connection  with  the  venter  of  the  scapula,  and 
pushing  its  films  dowmvards,  so  that  they  formed 
a  curve,  ichich  partly  embraced  the  neck  of  the 
humerus.  The  supra-spinatus  and  infra-spinatus 
were  on  the  stretch,  but  not  lacerated.  The 
opening  in  the  capsular  ligament  ivas  produced 
by  a  separation  of  it  from  the  interior  side  of  the 
brim  of  tlte  glenoid  cavity  from  top  to  bottom,  and 
bounded  on  the  top  by  the  tendon  of  the  supra- 
spinatus,  and  at  the  bottom,  by  the  inferior  edge  of 
the  tendon  of  the  subscapularis.  It  was  of  sufficient 
extent,  but  no  more,  to  permit  the  head  of  the  bone 
to  return  easily  through  it.  The  inferior  part  of 
the  capsular  ligament,  corresponding  to  the  axilla, 
was  perfect.  The  great  blood-vessels  and  nerves 
lay  on  the  sternal  side  of  the  head  of  the  humerus, 
the  axis  of  which  was  scarcely  a  quarter  of  an  inch 
higher  than  that  of  the  glenoid  cavity.  (See 
Ph.  Crampton  in  Dublin  Journ.  of  Med.  Science, 
vol.  iii.  p.  47.)  The  foregoing  case  settles  the 
long-disputed  question,  whether  the  dislocation 
forwards  is  ever  primary. 

[The  dissection  of  an  interesting  case  of  disloca- 
tion forwards,  combined  with  fracture  of  the  cora- 
coid process,  is  described  and  figured  by  Dr.  H. 
M.  Colles.  (See  Dublin  Quart.  Journ.  vol.  xx" 
1855,  p.  59.) 

An  account  of  the  dissection  of  a  recent  dislo- 
cation forwards,  drawn  up  by  Mr.  Curling,  is 
given  by  Mr.  Bransby  Cooper.  The  subject  of  it 
was  a  man  who  was  thrown  down  by  a  cask 
falling  upon  him,  while  at  work  in  the  East  India 
Docks,  and  was  so  severely  injured  that  he  died 
whilst  being  carried  to  the  London  Hospital. 
"  The  right  humerus  was  found  to  be  dislocated 
forwards  beneath  the  pectoral  muscle;  the  fibres  of 
the  deltoid  muscle  were  tense.  On  reflectino- 
the  deltoid  and  pectoral  muscles,  the  head  of 
the  humerus  was  seen  situated  in  the  inner  side 
of  the  coracoid*  process,  immediately  below  the 
clavicle,  beneath  the  pectoralis  minor,  pushing 
this  muscle  forwards,  and  separated  from  the 
serratus  magnus  by  the  axillary  plexus  of  nerves. 
Blood  was  extravasated  under  the  deltoid  muscle' 
and  in  the  loose  cellular  substance  of  the  axilla! 
The  nerves,  with  the  artery  and  vein,  were  forced 
from  their  natural  situation  to  the  sternal  side  of 
the  head  of  the  humerus,  which  made  considerable 
pressure  upon  them.  The  coraco-brachialis  and 
short  head  of  the  biceps  were  upon  the  stretch. 
The  supra-spinatus,  infra-spinatus,  and  subscapu- 
laris were  completely  detached  from  the  tubercles 
of  the  humerus,  and  the  teres  minor  tightly  girted 
the  neck  of  the  bone,  a  few  only  of  its  fibres 
having  been  lacerated.  The  capsular  ligament 
was  entirely  torn  away  from  the  whole  circum- 
ference of  the  neck  of  the  liumerns.  In  order  to 
ascertain  what  impediment  might  exist  to  the 
replacement  of  the  head  of  the  humerus  in  its 
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natural  situation,  powerful  extension  of  the  limb 
was  made  at  a  right  angle  with  the  body  ;  the 


dislocation,  however,  could  not  be  reduced.  The 
short  head  of  the  biceps  and  the  coraco-brachialis 
were  next  divided,  and  forcible  extension  again 
made,  so  as  to  draw  the  humerus  downwards  ;  but 
it  now  became  evident  that  the  obstacle  to  reduc- 
tion was  the  tendon  of  the  long  head  of  the  biceps, 
which  was  so  situated  as  to  prevent  the  passage  of 
the  head  of  the  bone  to  the  glenoid  cavity  ;  and 
during  extension  this  tendon  was  rendered  more 
tense  in  proportion  to  the  degree  of  force  applied. 
The  OS  humeri  was  afterwards  readily  replaced  in 
the  glenoid  cavity,  by  turning  the  tendon  with 
the  handle  of  a  scalpel  over  the  head  of  the  bone." 
(See  Sir  A.  Cooper,  On  Dislocations,  edited  by 
B.  Cooper,  p.  385,  1842.) 

Sijmptoms  of  the  Dislocation  bacJavards. — The  dis- 
location backwards  is  particularly  characterised  by  a 
hard  tumor  under  the  spine  of  the  scapula  ;  and  by 
the  somewhat  increased  length  of  the  arm,.  The  mo- 
tions of  the  arm  are  impaired,  but  not  in  so  great  a 
degree  as  in  the  foregoing  cases.  [The  flattening  of 
the  shoulder  is  only  noticeable  anteriorly,  and  the 
depression  under  the  acromion  can  only  be  felt  in 
that  situation.]  In  one  example,  related  by  Mr. 
Toulmin,  of  Hackney,  the  arm  could  be  moved 
considerably  either  upwards,  or  downwards  ;  'but, 
motion  forwards,  or  backwards,  was  very  limited. 
And  from  the  observations  of  Mr.  Coley,  of  Bridge- 
north,  it  would  seem,  that  this  dislocation  may  be 
attended  with  the  peculiarity  of  the  arm  lying  close 
to  the  side.  {Sir  A.  Cooper,  On  Dislocations,  p. 
441—443.) 

In  two  cases,  brought  to  the  Middlesex  Hos- 
pital, the  arm  hung  by  the  side,  without  being 
directed  forwards  or  outwards.  (See  Loud.  Med. 
Gaz.  1832,  1833,  p.  478,  and  1833,  1834,  p.  142.) 
The  same  fact  was  noticed  in  a  case  reduced  by 
Mr.  Morton  in  University  College  Hospital. 

In  the  cases  reported  from  the  Middlesex  Hos- 
pital, the  accident  occurred  as  follows  :  —  In  one 
example,  the  patient  was  reaching  down  a  box 
from  the  top  of  another,  which  was  on  a  bedstead. 
In  doing  this,  her  arm  was  extended  upwards  and 
forwards,  the  hand  being  placed  so  as  to  receive 
the  box,  when  this  suddenly  slipped  off  the  other, 
and  she  felt  her  right  arm  give  waj',  and  fall 
powerless  by  her  side.  In  the  other,  the  patient, 
a  woman,  aged  94,  trod  upon  some  orange-peel, 
slipped,  and  fell  on  the  forepart  of  the  shoulder. 

[Another  case  in  an  old  woman  has  been  re- 
corded by  Dr.  H.  M.  CoUes,  also  caused  bj'  slip- 
ping, and  falling  on  the  anterior  part  of  her 
shoulder.  (See  Dublin  Quart.  Journ.  vol.  xx.  1855, 
p.  57.)  Direct  violence,  indeed,  appears  to  be  the 
most  frequent  cause  of  this  dislocation.] 

In  a  dead  subject,  Boyer  remarked  a  singular 
inclination  of  tlie  glenoid  cavity  backwards,  its 
articular  surface  also  presenting  on  this  side  an 
extraordinary  elongation,  and  the  humerus  readily 
slipping  under  the  spine  of  the  scapula.  {Mai. 
C/iir.  t.  iv.  p.  17C.)  In  the  patient,  whose  history 
was  published  by  M.  Fizeau,  and  in  whom  a  dis- 
location of  the  humerus  outwards  and  ,  backwards 
was  seen  both  by  that  gentleman  and  Boyer,  there 
was  also  the  peculiarity,  that  the  luxation  was 
readily  reproduced.  {Jouni.  de  Med.  par  Cor- 
risarl,  ^-e.  t.  x.  p.  306.)  Hence,  Boyer  suspects 
that  this  rare  kind  of  displacement  nuist  have 
been  facilitated  by  some  preternatural  disposition 
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of  the  articular  surfaces.  Experience  proves,  how 
ever,  that  this  is  not  an  essential  or  even  acommiu. 
circumstance. 

[Sir  A.  Cooper  only  met  with  two  examples  ol 
this  dislocation  in  38  years,  and  he  therefore  con- 
sidered it  nn  extremely  rare  accident.  It  is,  how- 
ever, not  quite  so  uncommon  as  he  supposed  ; 
Malgaigne  refers  to  thirty-five  recorded  examples, 
three  of  which  came  under  his  own  immediate  ob- 
servation. Four  cases  have  been  seen  by  the  present 
editor,  Mr.  S.  Lane.  In  these  latter,  there  was 
great  similarity  in  the  symptoms.  In  all,  the  dislo- 
cated limb  was  hanging  down,  with  the  forearm  and 
hand  advanced  somewhat  in  front  of  the  body;  the 
elbow  was  only  slightly  flexed,  and  nearly  in  con- 
tact with  the  side;  the  hand  assumed  a  position  of 
pronation.  The  limb,  measured  from  the  acromion 
to  the  point  of  the  olecranon,  was  somewhat  shorter 
than  that  of  the  opposite  side.  One  of  the  patients 
was  under  observation  for  10  years,  another  for  5 
or  6;  in  neither  of  these  did  the  displacement  recur. 
The  remaining  two  were  hospital  patients,  and  did 
not  return  for  advice.] 

Dissection  of  the  Dislocation  bachwards. — Sir  A. 
Cooper  has  given  an  account  of  the  dissection  of  an  old 
dislocation  backwards.  The  accident  had  happened 
seven  years  previously — in  a  paroxysm  of  epilepsy. 
It  was  reduced  without  difficulty  by  extension, 
but  the  bone  would  not  remain  in  the  glenoid 
cavity.  The  head  of  the  os  humeri  was  found  to 
occupy  the  space  between  the  inferior  costa  and 
spine  of  the  scapula.  The  tendon  of  the  subsca- 
pularis  muscle  and  the  internal  portion  of  the 
capsular  ligament,  had  been  torn  at  the  insertion 
of  that  muscle  ;  but  the  greater  part  of  the  posterior 
portion  of  the  capsule  remained,  and  had  been 
thrust  back  with  the  head  of  the  bone,  the  back 
part  of  which  it  enveloped.  The  supra-spinatus 
muscle  was  put  upon  the  stretch  ;  the  subscapularis 
was  diminished  by  want  of  action  ;  and  the  infra- 
spinatus and  teres  minor  muscles  were  shortened 
and  relaxed,  as  the  head  of  the  bone  carried  their 
insertions  backwards.  The  tendon  of  the  long  head 
of  the  biceps  was  carried  back  with  the  head  of 
the  bone  and  elongated,  but  it  was  not  torn.  The 
laceration  of  the  tendon  of  the  subscapularis 
muscle  probably  accounted  for  the  head  of  the  bone 
not  remaining  in  its  natural  cavity  when  reduced. 
{Sir  A.  Cooper,  On  Dislocations,  edited  bt/  D. 
Cooper,  p.  394.) 

M.  Laugier  dissected  a  recent  case  of  dislocation 
backwards,  in  which  the  tendon  of  the  subscapu- 
laris was  in  like  manner  torn  from  its  insertion. 
The  supra-spinatus  was  also  torn,  and  the  head  of 
the  bone,  having  passed  between  the  infra-spinatus 
and  teres  minor,  was  in  contact  with  llie  under  sur- 
faceofthe  deltoid  musdo.  Anotherdislocation back- 
wards was  dissected  by  M.  Maisonncuve.  In  this 
case  the  c;ipsule  was  torn  at  its  superior,  extern:il, 
and  posterior  parts,  the  great  tuberosity  was  broken 
off,  and  was  retained  under  the  coraco-acromial 
ligament  by  the  tendons  of  the  supra  and  infra- 
spinati  muscles.  The  head  of  the  bone,  having 
passed  between  the  latter  muscle  and  the  teres 
minor,  was  covered  only  by  the  deltoid.  The 
teres  minor  and  subscapularis  preserved  their 
humeral  attachments.  The  long  tendon  of  the 
biceps  had  torn  tlie  fibrous  sheath  \yhicli  retains 
it  in  its  groove.    (See  Malgaigne,  t.  ii.  p.  537,  and 

pl-  xxii.)  , 
Many  other  deiaclied  dissections  of  the  diHercnt 
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dislocations  of  the  shoulder  have  been  placed  on 
record  by  various  authors.  The  additional  dissec- 
tions show  endless  deviations  in  the  exact  extent  of 
the  injury  in  each  individual  case  ;  but  the  main 
features  of  each  are  sufficiently  explained  by  what 
has  been  already  stated.] 

Incomplete  Dislocation — dowmvards  and  for- 
tcanLi.  —  The  principle  was  formerly  inculcated, 
tiiat  all  dislocations  of  orbicular  joints  were  com- 
ph'le  ;  but  Sir  Astley  Cooper  and  Baron  Dupuj'- 
tren  proved  that  dislocations  of  the  shoulder  may 
be  incomplete ;  and  the  latter  makes  a  similar 
statement  also  with  regard  to  dislocation  of  the 
hip.  (Clin.  Chir.  t.  iii.  p.  104.)  The  head  of 
tlie  humerus  bursts  through  the  anterior  part  of 
the  capsule,  and,  without  entirely  quitting  the 
articular  cavity,  lies  upon  the  outer  side  of  the  cora- 
coid  process. 

[The  symptoms  are  thus  described  by  Sir  A. 
Cooper  :  "  The  head  of  the  bone  is  drawn  forwards 
against  the  coracoid  process  ;  there  is  a  depression 
opposite  the  back  of  the  shoulder  joint,  and  the 
posterior  half  of  the  glenoid  cavity  is  perceptible, 
from  the  advance  of  the  head  of  the  bone  ;  the 
axis  of  the  arm  is  thrown  inwards  and  forwards  ; 
the  inferior  motions  of  the  limb  are  still  capable 
of  being  performed,  but  its  elevation  is  prevented 
by  the  head  of  the  humerus  striking  against  the 
coracoid  process;  there  is  an  evident  protuberance 
formed  by  the  head  of  the  bone  in  its  new  situ- 
ation, which  is  felt  readily  to  roll  when  the  arm  is 
rotated."  The  causes  are  probably  much  the 
same  as  those  which  produce  the  dislocation  for- 
wards. (Oh  Dislocations,  ^c.  edited  hi)  Branshy 
Cooper,  p.  401.) 

The  relation  of  the  coracoid  process  to  the 
glenoid  cavity  will  scarcely  permit  the  head  of  this 
bone  to  pass  directly  forwards,  so  as  to  rest,  as 
is  usually  stated,  against  the  outer  side  of  the 
process,  hut  it  probably  always  passes,  as  M. 
Malgaigne  maintains,  somewhat  dowmvards  as 
■well.  This  position  assigned  to  the  head  of  the 
bone  by  M.  Malgaigne  is  in  accordance  with  the 
description  given  by  Sir  A.  Cooper  of  one  of  the 
cases  which  he  observed,  for  he  speaks  of  the  head 
of  the  humerus  as  resting  agai?isi  and  under  the 
coracoid  process,  which  was  with  difficulty  felt 
above  and  to  its  inner  side.  (Loc.  cit.  p.  401.) 

Mr.  South,  some  years  since,  published  an  ac- 
count of  a  case  of  incomplete  dislocation  forwards, 
combined  with  fracture  of  the  coracoid  process,  and 
he  believed  that  it  was  not  possible  for  the  acci- 
dent to  happen  excepting  this  process  were  fractured 
at  the  same  time.  {Alcd.  Cliir.  Trans,  vol.  xxii. 
H).39,  p.  100.)  This  opinion  may  be  correct, 
as  far  as  regards  a  dislocation  directly  forwards 
against  the  outer  side  of  the  process  ;  there  are, 
however,  several  well  authenticated  cases  on  record 
of  incomplete  dislocation  dotonicards  and  forwards, 
in  which  the  nature  of  the  displacement  has  been 
proved  by  post-mortem  inspection.  (See  Sir  A. 
Cooper,  p.  401,  and  Mahiaicjtic,  p.  494.)  In 
three  instances  of  old  dislocation  referred  to  by 
the  latter  author,  the  head  of  the  humerus  had 
become  deeply  grooved  by  pressure  against  the 
anterior  burder  of  the  glenoid  cavity.] 

[Dislocation  iqnvards  —  Supra-coracoid.  —  Tlie 
"ollowing  case  came  under  M.  Maigaigne's  obser- 
/ation  : — A  man,  act.  OfJ,  was  thrown  out  of  a 
/■ehicle,  and  fell  upon  his  shoulder,  his  arm  being 
Dressed  against  Ills  side,    lie  was  not  seen  by  M. 


Malgaigne  till  two  months  and  a  half  after  the 
accident.  The  head  of  the  humerus  was  found  to 
be  dislocated  forwards  and  upwards,  above  the 
coraco-acromial  ligament,  corresponding  extern- 
ally with  the  internal  border  of  the  acromion, 
covering  internally  the  coracoid  process,  reaching 
upwards  to  the  lower  surface  of  the  clavicle,  and  ■ 
raising  the  deltoid  so  much  that  a  pin  inserted 
perpendicularly  over  the  most  prominent  part 
showed  that  it  was  only  covered  by  soft  parts  to 
the  depth  of  about  a  third  of  an  inch,  while  more 
internally  it  had  separated  the  deltoid  and  pectoral 
muscles,  and  was  even  still  nearer  to  the  surface. 
The  arm  was  shortened  about  a  quarter  of  an 
inch.  Reduction  was  attempted  with  the  pulleys, 
but  without  success.  M.  Malgaigne  thought  then 
of  dividing  subcutaneously  the  coraco-acromial 
ligament,  which  seemed  to  oppose  the  reduction, 
but  on  reflection  thought  it  better  to  abstain  from 
doing  so.  The  dislocation,  therefore,  remained 
unreduced.    {Traitedes  Fract.  Sfc.  vol.  ii.  p.  530.) 

A  very  similar  accident,  combined,  however, 
with  fracture  of  the  coracoid  process,  was  under 
Mr.    Tatum's   care   in   St.   George's  Hospital. 
The  case  has  been  described  by  Mr.  T.  Holmes. 
The   patient    fell   from   a   considerable  height 
upon   a  heap  of  stones,  striking  the  head,  left 
side  of  the  chest,  and  left  elbow.     The  elbow 
joint  was  laid  open,  and  the  upper  end  of  the 
ulna  broken  into  numerous  pieces.     There  was 
a  large  rounded  prominence  in  front  of  the  outer 
part  of  the  clavicle.    There  was  crepitus  on  mov- 
ing  the  arm,   which  was   shortened,  and  the 
elbow  was  directed  away  from  the  side.  Mr 
Tatum  came  to  the  conclusion  that  ihe  head  of  the 
bone  was  dislocated,  and  that  the  crepitus  arose 
from  fracture  of  the  coracoid  process,  but  in  conse- 
quence of  the  dangerous  condition  of  the  patient 
from  the  injury  to  the  head,  no  attempts  at  reduc- 
tion were  made.    He  died  a  fortnight  after  the 
accident.  In  the  dissection,  the  head  of  the  humerus 
was  found  immediately  under    the  skin,  havin<r 
passed  through  the  fibres  of  the  deltoid,  and  hav- 
ing the  cephalic  vein  on  its  inner  side.    It  had 
iiactured  the   coracoid   process  in    its  passage 
upwards,  and  was  resting  behind  on  the  stump  of 
this  process,  and  on  the  clavicle.    Internal  to  it 
was  the  fractured  extremity  of  the  coracoid  process 
with  tlie  muscles  attached  to  it.  '  ' 
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posterior  to  it  was  the  acromion  process 
separated  from  it  by  some  fibres  of  the  deltoid' 
Below  and  a  little  external  to  it  was  the  glenoid 
cavity.  The  long  head  of  the  biceps  remained 
attached  to  the  scapula,  and  was  situated  below 
and  external  to,  the  head  of  the  humerus  The 
muscles  attached  to  the  greater  tuberosity  were 
torn  through,  but  the  subscapularis  was  int-ict 
The  capsular  ligament  had  been  torn  through  at 
Its  upper  and  inner  part,  forming  a  large  hole  for 
the  passage  of  the  head  of  the  humerus.  A  case 
in  many  respects  similar  was  under  Mr  I'rescott 
fewitt's  care  in  St.  George's  Hospital,  but  in 
tins  instance  the  state  of  the  parts  was  not  veri- 
fled  by  post-mortem  inspection,  as  the  dislocation 
was  reduced  and  the  patient  rapidly  recovered.  (See 
Med.  Clur.  I'mns.  vol.  iii.  lOSft,  p.  447.)] 

[Partial  Dislocation  uptvards.—Acaie  of  partial 
dislocation  of  the  humerus  upwards,  combined 
with  a  displacement  of  the  tendon  of  the  biceps 
form  Its  groove,  has  been  recorded  by  Mr  Jolin 
Soden,  jiin.    (See  Med.  CIdr.  Trans,  vol",  xxv. 
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18-11.)  A  man,  xt.  59,  injured  his  shoulder  by 
falling  backwards,  and  receiving  the  weight  of  his 
body  upon  his  elbow.  After  the  subsidence  of 
the  severe  inflaraniatory  symptoms  which  super- 
vened, the  joint  was  found  to  be  slightly  flattened 
at  its  outer  and  posterior  part,  and  the  head  of  the 
bone  looked  as  if  it  were  drawn  up  higher  in  the 
glenoid  cavity  than  it  should  be.  On  moving  the 
limb,  a  crepitating  sensation  was  produced,  simu- 
lating a  fracture,  but  in  reality  caused  by  the 
friction  of  the  head  of  the  humerus  against  the 
acromion.  On  attempting  abduction,  the  arm 
could  not  be  raised  beyond  a  very  acute  angle 
with  the  body,  from  the  upper  edge  of  the  greater 
tubercle  coming  in  contact  with  the  acromion. 
The  head  of  the  bone  was  also  unduly  prominent, 
in  front.  The  arm  could  be  readily  swung  back- 
wards and  forwards,  but  was  powerless  for  all 
useful  purposes,  and  severe  pain  was  induced  by 
any  action  of  the  biceps  muscle.  Six  months 
after  the  accident,  the  man  was  brought  into  the 
Bath  Hospital  with  a  compound  fracture  of  tlie 
skull,  and  died  in  a  few  days.  On  examining  the 
joint,  the  long  head  of  the  biceps  was  found  dis- 
located from  its  groove,  and  lying  on  the  lesser 
tuberosity  of  the  humerus.  Tiie  capsule  was 
slightly  ruptured.  The  head  of  the  humerus  came 
in  contact  with  the  under  surface  of  the  acrnmion, 
and  ulceration  of  the  cartilage  covering  it  had 
commenced.  In  consequence  of  this  case,  Mr. 
Partridge  made  some  experiments  to  ascertain  to 
what  extent,  and  by  what  means,  partial  disloca- 
tion could  be  artificially  produced.  He  found, 
though  the  capsule  was  completely  divided,  that 
so  long  as  the  tendon  was  undisturbed,  no  dis- 
placement of  the  bone  upwards  and  forwards  could 
be  effected  ;  and  that  division  of  the  tendon  alone 
was  insufficient  ;  hut  when  the  incision  through  the 
tendon  included  a  small  portion  of  the  capsule,  all 
impediment  to  the  dislocation  was  removed.  (Si>- 
A .  Cooper,  On  Dislocation,  ^c.  edited  hy  B.  Cooper, 
p.  407.)  In  the  museum  of.  the  Medico-Chirurgi- 
cal  Society  of  Aberdeen  there  is  a  preparation  of 
an  unreduced  partial  dislocation  upwards,  which 
in  all  respects  very  closely  agrees  with  the  de- 
scription and  drawing  of  the  case  related  by  Mr. 
Soden.  It  was  taken  from  the  body  of  a  subject 
brought  to  one  of  t!ie  dissecting  rooms  in  Aber- 
deen.   (Pirric's  Surgery,  p.  298.) 

An  account  of  the  dissection  of  another  case  of 
partial  dislocation  upwards,  has  been  published  by 
Mr.  Alfred  Smee.  This  case  differed  from  Mr. 
Soden's,  in  being  accompanied  by  rupture  instead  of 
displacement  of  the  tendon  of  the  biceps  ;  the  rup- 
tured end  had  adhered  firmly  to  the  bicipital  groove, 
and  consequently  had  lost  all  immediate  influence 
on  the  joint  itself.  The  upper  part  of  the  great 
turberosity  was  converted  into  an  articular  surface, 
and  corresponded  to  another  smooth  surface  formed 
under  the  acromion.  (See  Lancet,  vol.  i.  1845,  p. 
323.)  Mr.  Callaway  believes  that  the  cases  de- 
scribed as  incomplete  dislocations  of  the  shoulder 
may  not  unfrequently  depend  on  injury  of  the  long 
tendon  of  the  biceps.  lu  hia  investigations  on  this 
subject,  ho  collected  records  of  twenty-two  cases  of 
injury  of  tliis  tendon  ;  of  these,  five  were  disloca- 
tions, and  the  remaining  seventeen  ruptures.  Both 
the  dialocatioii  and  the  rupture  of  the  tendon,  he 
observes,  are  accompanied  by  lateral  and  posterior 
flattening  of  the  shoulder  and  prominence  of  the 
head  of  the  bone  anteriorly,  from  which  latter  cir- 


cumstance it  arises  that  the  injury  may  be  mis- 
taken for  a  partial  dislocation.  Rupture  of  the 
tendon,  says  Mr.  Callaway,  usually  takes  place  in 
persons  beyond  the  meridian  of  life  ;  the  usual 
situation  of  the  separation  is  about  midway  between 
the  glenoid  cavity  and  the  anatomical  neck  of  the 
humerus.  Should  it  occur  within  the  groove,  there 
is  more  marked  retraction  of  the  separated  portion 
of  the  belly  of  the  muscle,  because  it,  in  tiiis  in- 
stance, escapes  from  the  groove.  In  three  cases  ob- 
served by  Mr.  Barron,  the  tendon  was  detached 
from  its  natural  origin  at  the  glenoid  cavity,  but 
adhered  instead,  and  still  by  its  extremity,  to  the 
upper  part  of  the  bicipital  groove.  Of  the  five  cases 
of  dislocation,  the  tendon  was  dislocated  inwards 
and  to  the  lower  part  of  the  joint,  in  three  :  it  was 
lodged  respectively  on  the  greater  and  lesser  tubero- 
sities in  the  two  others.  In  the  dislocation  there 
appears  to  be  more  pain  and  greater  loss  of  power 
than  in  the  rupture  of  the  tendon.  The  subse- 
quent inflammation  also  is  more  severe,  and  the 
patient  is  longer  in  recovering  the  use  of  his  arm. 
Mr.  Stanle}-,  who  has  related  three  cases  of  injury 
of  this  tendon,  fcmnd  that  in  one  the  slightest 
movement  of  the  arm  backwards,  and  in  another, 
pressure  upon  the  joint,  were  followed  by  acute 
pain,  precisely  in  the  situation  where  the  tendon  of 
the  biceps  turns  over  the  head  of  the  humerus. 
The  sj'mptoms  of  these  injuries  being  obscure,  and 
the  deformity  slight,  they  are  probably  often  con- 
sidered simply  as  sprains,  or  bruises,  but  thej'  will 
diflrer  from  a  sprain  or  bruise,  in  requii  ing  a  much 
longer  period  for  their  reparation.  In  the  rupture, 
the  repair  will  consist  in  adhesion  of  the  tendon  to 
the  bicipital  groove  ;  in  the  dislocation,  it  will  form 
for  itself  new  connexions,  and  will  b}"-  degrees  ac- 
commodate itself  to  its  new  position,  and  by  de- 
grees the  movements  of  the  joint  will  be  more  or 
less  perfectly  recovered.  Anj'  treatment  directed 
to  the  replacement  of  the  tendon,  if  it  is  believed 
to  be  dislocated,  is  unlikely  to  prove  effectual  ;  it 
will  be  better  to  keep  the  joint  at  rest,  and  counter- 
act inflammatory  symptoms,  and  as  there  is  usually 
a  tendency  to  displacement  of  the  head  of  the 
humerus  forwards,  it  should  be  thrown  backwards 
by  bringing  the  elbow  forwards  and  fixing  it  in  a 
sling.  (See  Cullatvay,  On  the  Shoulder  Joint, 
p.  143,  1849.  Dr.  Robert  Knox,  On  an  Altered 
Condition  of  the  Tendon  of  the  Biceps,  Lond.  Med. 
Gaz.  vol.  i.  1828,  p.  404.  E.  Stanley,  On  Rup- 
ture o/the  Tendon  of  the  Biceps,  Lond.  J\[cd.  Gaz. 
vol.  iii.  p.  12,  1828.  J.  Grepory  Smith,  Patholo- 
gical Appearances  of  Seven  Cases  of  Injury  to  the 
Shoulder  Joint,  Lond.  Med.  Gaz.  vol.  xiv.  1834, 
p.  280.  E.  E.  Barron,  Peculiar  Formation  of  the 
Biceps  Muscle,  Lond.  Med.  Gaz.  vol.  xx.  1837,  p. 
554.)] 

The  following  singular  observation  is  recorded 
by  Baron  Larrej' :  — 

"Among  the  curious  anatomical  preparations, 
(says  he)  which  I  saw  in  the  cabinet  of  the  uni- 
versity of  Vienna,  there  was  a  dissected  thorax, 
shown  to  me  by  Professor  Prokaska,  in  which 
the  whole  orbicular  mass  of  the  head  of  the  riglit 
humerus,  engaged  between  the  second  and  third 
true  ribs,  projected  into  the  cavity  of  the  cliesl. 
This  singular  displacement  was  the  result  of  an 
accidental  luxation,  occasioned  by  a  fall  on  the  . 
elbow,  while  tlie  arm  was  extended  aiul  lifted 
from  the  side.  The  head  of  the  humerus,  after 
tearing  the  capsular  ligament,  had  been  violently 


driven  into  the  hollow  of  the  axilla,  under  the 
pectoral  muscles,  so  as  to  separate  the  two  cor- 
responding ribs,  and  pass  between  them.  The 
head  of  the  bone  surmounted  this  obstacle,  and 
penetrated  entirely  into  tlie  cavity  of  the  tho- 
rax, pushing  before  it  the  adjacent  portion  of 
the  pleura.  Every  possible  effort  was  made 
in  vain  to  reduce  this  extraordinary  dislocation. 
Tile  urgent  symptoms  which  arose  were  dis- 
sipated by  bleeding,  warm  bathing,  and  antiphlo- 
gistic remedies.  The  arm,  however,  remained 
at  a  distance  from  the  side,  to  which  condition 
the  patient  became  gradually  habituated  ;  and 
after  several  years  of  suffering  and  oppression, 
he  at  length  experienced  no  inconvenience.  The 
patient  was  about  sixteen  or  seventeen  when 
he  met  with  the  accident  ;  and  he  lived  to  the 
age  of  thirty-one,  when  he  died  of  some  disease, 
which  had  no  connection  with  the  dislocation.  His 
physicians  were  anxious  to  ascertain  the  nature  of 
this  curious  case,  of  v.'hich  they  had  been  able  to 
form  only  an  imperfect  judgment.  They  were 
much  surprised  to  find,  upon  opening  the  body, 
the  head  of  the  humerus  lodged  in  the  chest, 
surrounded  by  the  pleura,  and  its  neck,  closely 
embraced  by  the  two  ribs  above  specified.  They 
were  still  more  astonished  to  find,  instead  of  a 
hard  spherical  body  covered  with  cartilage,  only  a 
very  soft  membranous  ball,  which  yielded  to  the 
slightest  pressure  of  the  finger.  The  cartilage 
and  osseous  texture  of  the  whole  portion  of  the 
humerus,  contained  within  the  cavity  of  the  chest, 
had  entirely  disappeared.  Of  the  humerus,  there 
remained  only  some  membranous  rudiments  of  its 
head,  and  a  great  part  of  tliese  seemed  to  belong 
to  the  pleura  costalis.  "  (Mem.  de  CUr.  Milit.  t. 
I  ii.  p.  405—407.) 


[Complications — Dislocations  of  the  shoulder  may 
be  complicated  with  fracture  of  the  bones  in  the 
immediate  neighbourhood  of  the  joint,  or  with  in- 
jury to  the  large  nerves  or  blood-vessels  of  the 
upper  extremity. 

Dislocation  with  Fracture. — The  frequent  occur- 
rence of  fracture  of  the  greater  tuberosity  of  the 
humerus  with  dislocation  of  the  shoulder,  has  been 
already  alluded  to.  Sometimes  the  dislocation  is 
associated  with  fracture  of  the  neck  of  the  hume- 
rus, anatomical  or  surgical,  or  with  fracture  of  the 
glenoid  cavity  of  the  scapula.  Tliese  latter  cases 
it  will  be  more  convenient  to  speak  of  in  the  Eirticle 
Fracture,  to  which  therefore  the  reader  is  re- 
;  ferred. 

Injur;/  of  Nerves — Paralysis. — One  consequence, 
•  mentioned  by  Avicenna,  is  a  palsy  of  the  upper 
extremity,  arising  from  the  pressure  made  by  the 
head  of  the  bone  upon  the  axillary  plexus  of  nerves. 

The  paralysis  may  affect  the  entire  limb,  or  may 
be  confined  to  particular  portions  of  it.  More  often 
it  is  not  present,  or,  at  any  rate,  it  is  not  noticed, 
till  two  or  three  days  after  the  accident.  Paralysis 
of  the  deltoid  muscle  has  been  not  nnfrequently 
observed,  from  injury  to  the  circumflex  nerve, 
which,  as  Boyer  observed,  is  especially  liable  to  be 
overstretched.  A  case  has  lately  come  under  the 
observation  of  the  writer,  in  which,  in  addition  to 
the  circumflex  nerve,  the  musciiln-cutaneous  nerve 
would  appear  to  have  been  injured.  The  patient 
ihaa  lost  all  pov/erof  raising  the  arm  from  the  side, 
land  also  of  flexing  the  elbow  joint.  The  deltoid, 
Lthe  biceps,  and  brachialis  anticus  muscles  are 
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wasted,  but  the  triceps,  and  all  the  muscles  of  the 
fore  arm,  both  flexors  and  extensors,  are  unaf- 
fected. 

In  some  cases  there  is  loss  of  sensation,  or 
numbness,  tingling  or  pricking  of  the  skin,  in  addi- 
tion to  the  muscular  paralysis,  but  more  frequently 
common  sensibility  is  unaffected.  Mr,  Calla- 
way has  related  a  case,  under  the  care  of  Mr. 
Cock,  in  which  the  parts  supplied  by  the  median 
and  ulnar  nerves  were  paralysed,  both  as  regards 
motion  and  sensation.  ( Callaway,  On  the  Shoulder 
Joint,^.  137,  1849,)  Laceration  of  the  circumflex 
nerve  was  once  met  with  by  Mr.  Hilton,  in  a  post- 
mortem examination,  where  the  patient  had  died 
from  other  injuries.  (Guy's  Hosp.  Reports,  1847, 
vol.  v.  p.  92.)  Sometimes  the  affection  subsides 
by  degrees,  disappearing  entirely  after  a  longer  or 
shorter  period;  sometimes  it  is  persistent,  the  dif- 
ference depending,  no  doubt,  upon  the  degree  of 
pressure,  stretching,  or  laceration,  to  which  the 
nerves  have  been  subjected. 

Desault  twice  met  with  complete  paralysis  of  the 
Imib;  in  one  of  the  patients  it  was  permanent,  in 
the  other  it  disappeared  at  the  end  of  fifteen  days. 
Boyer  saw  three  cases  of  paralysis  of  the  deltoid, 
resultmg  from  the  dislocation  downwards.  In  two 
the  affection  yielded  to  the  employment  of  counter- 
irritants;  in  the  third  it  persisted  for  the  remainder 
of  the  patient's  life.  M.  Nelaton  met  with  one 
case  of  paralysis  of  the  deltoid,  which  was  treated 
vyith  large  blisters,  and  disappeared  ten  days  after 
the  reduction  of  the  dislocation.  (El.  de  Pailml 
Ciiir.  t.  ii.  p.  368.) 

In  the  case  recorded  by  Mr,  Callaway  recovery 
took  place  very  slowly,  and  was  not  complete  till 
nearly  two  years  after  the  accident.  Blisters 
stimulating  liniments,  and  galvanism,  are  the  mea- 
sures most  likelv  to  prove  beneficial 

Ivjm-y  of  Blood-vessels.— U.  Nelaton  met  with 
a  case  ot  dislocation  downwards,  where  the  axillary 
artery  was  injured,  and  an  aneurism  was  the  result, 
for  which  three  months  after  the  accident,  ligature 
of  the  subclavian  artery  became  necessary.  Not- 
withstanding  the  ligature,  however,  the  aneurism 
gave  73\;'"d  the  patient  died.  In  a  case  ob- 
served by  M.  Berard,  the  two  internal  coats  of  the 
artery  were  torn  through,  and  the  external  coat 
e  ongated  into  a  narrow  tube.  The  artery  became 
obliterated,  gangrene  took  place,  and  the  patient 
died.  Fortunately,  these  complications  are  of  rare 
occurrence.] 


Reduction  of  Dislocations  of  the  Shoulder  Joint  — 
We  may  refer  to  two  general  classes,  the  infi 
mtely  various  means  for  .the  reduction  of  a  dis 
ocated  humerus.  The  first  are  designed  to  push 
back,  by  some  kind  of  mechanical  force,  the  head 
of  the  bone,  into  the  cavity  from  which  it  is  dis- 
placed, either  with  or  without  making  previous 
extension.  The  others  are  merely  intended  to 
disengage  the  head  of  the  bone  ffom  the  place 
winch  It  accidentally  occupies,  leaving  it  to  be  ,,t 
nito  us  natural  situation  by  the  action  of  the  n 
cles.  I  he  first  nl  act  nearly  i„  the  folio wW 
manner: -  Something,  placed  under  the  Li  f 
serves  as  a  fulcrum,  on  which  the  arm  is  moved 
as  a  lever,  the  resistance  being  produced  by  the 
ci.slocatcd  head  of  the  humerus,  while  the  p^ower 
;s  applied  either  to  the  lower  part  of  this  bone  or 
he  wnst.  The  condyles  of  the  humerus  bt'in^ 
drawn  downward  and  inward,  the  head  of  the 
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bone  is  necessarily  moved  in  the  opposite  direction, 
tou-iirds  the  glenoid  cavity,  into  vi'liich  it  slips  witli 
more  or  less  facility.  Thus  operated  the  machine, 
so  celebrated  among  the  ancients  and  moderns, 
imder  the  name  of  the  amhe  of  Hippocrates  ;  whe- 
ther used  exactly  in  the  form  described  by  him, 
or  with  the  modifications  devised  by  Paul  of 
^!{ina,  Ambrose  Pare,  Duverney,  Freke,  &c. 

Extension  removes  the  bone  from  its  unnatural 
situation,  and  has  been  executed  in  different  ways. 
Sometimes,  the  weight  of  the  body  on  one  side, 
and  the  dragging  of  the  end  of  the  dislocated  bone 
on  the  other,  tend  to  produce  this  effect.  Such 
was  the  action  of  the  ladder,  door,  &c.  described 
in  Hippocrates's  Treatise  on  Fractures,  and  re- 
peated in  modern  viiorks.  Sometimes,  the  trunk 
is  fixed  in  an  unchangeable  manner,  while  the 
arm  is  extended,  as  is  practised  in  employing  the 
machine  of  Oribasius,  one  of  the  methods  formerly 
adopted  in  public  places,  where  wrestlers  com- 
bated. Sometimes  no  extension  is  sensibly  exe- 
cuted ;  and  while  the  end  of  the  humerus  is  pushed 
outward  by  a  body  placed  under  the  axilla,  the 
surgeon  pushes  it  upward  into  the  glenoid  cavity. 

The  following  are  the  objections  common  to  all 
these  contrivances: — However  well  covered  the 
body  placed  under  the  axilla  may  be,  to  serve  as 
a  fulcrum,  there  is  always  a  more  or  less  incon- 
venient chafing,  frequently  dreadful  stretching  and 
laceration  of  parts,  in  consequence  of  its  applica- 
tion, when  the  trunk  is  suspended  upon  it,  as  in 
the  instance  of  the  door,  &c.  In  this  way.  Petit 
saw  a  fracture  of  the  neck  of  the  humerus  pro- 
duced, and  even  a  laceration  and  aneurism  of  the 
axillary  artery. 

Desault  often  employed  the  following  method  : 
—  While  the  patient  was  seated  upon  a  chair  of 
moderate  height,  he  took  hold  of  the  hand  on  the 
affected  side,  placed  it  between  his  knees,  which 
he  moved  downvvard  and  backward,  in  order  to 
make  the  extension  and  disengage  the  head  of  the 
bone,  while  an  assistant  held  back  the  trunk  to 
effect  the  counter-extension.  This  was  sometimes 
executed  by  the  weight  of  the  body,  and  effort  of 
tlie  patient.  At  the  same  time,  the  surgeon's 
hands  were  applied  to  the  arm,  in  such  a  way, 
that  the  four  fingers  of  each  were  put  in  the  hollow 
of  the  axilla,  and  the  thumbs  on  the  outer  part 
of  the  arm,  which  being  pushed  upward,  and  a 
little  outward,  the  head  of  the  humerus  usually 
returned  with  ease  into  its  natural  cavity. 

Petit  describes  this  plan,  but  combined  with  tlie 
use  of  a  napkin,  passed  under  the  patient's  axilla, 
and  over  the  surgeon's  neck,  who  raises  the  dis- 
located end  of  the  bone,  by  extending  his  head. 

When  the  luxation  downward  was  very  recent, 
Desault  occasionally  reduced  it  by  a  still  more 
simple  process  ;  namely,  by  placing  his  left  hand 
under  the  axilla,  to  serve  as  a  fulcrum,  while  with 
the  right,  applied  to  tlie  lower  and  outer  part  of 
the  arm,  he  depressed  the  humerus  towards  the 
trunk,  and  at  the  same  time  raised  the  upper  part 
of  the  bone.  The  head  of  the  humerus,  directed 
upward  and  outward  by  this  double  motion,  re- 
turned into  the  glenoid  cavity  without  the  least 
resistance. 

Reduction,  by  means  of  the  surgeon's  heel  in 
the  patient's  axilhi,  is  commended  by  Sir  Astlcy 
Cooper  as  tlie  best  in  three-fourths  of  recent  dis- 
locations. The  patient  (he  oliserves)  should  bo 
placed  in  the  recumbent  posture,  upon  a  table,  or 


a  sofa,  and  near  its  edge.  "The  surgeon  then 
binds  a  wetted  roller  round  the  aim,  immediately 
above  the  elbow,  upon  which  he  ties  a  handker- 
cliief.  Then,  with  one  foot  resting  on  tlie  floor 
he  separates  the  patient's  elbow  from  his  side,  and 
places  the  heel  of  his  other  foot  in  the  axilla, 
receiving  the  head  of  the  humerus  upon  it,  whilst 
he  himself  is  in  the  sitting  posture  by  the  pa- 
tient's side."  The  arm  is  then  steadily  drawn 
with  the  handkerchief  for  three  or  four  minutes, 
at  the  end  of  which  the  bone  in  common  cases 
is  easily  replaced.  If  more  force  be  required,  a 
long  towel  can  be  used,  which  several  persons  may 
pull.  Sir  Astley  Cooper  generally  bends  the  fore- 
arm nearly  to  a  right  angle  with  the  os  humeri, 
because  this  position  relaxes  the  biceps,  and  lessens 
its  resistance:  in  many  cases,  however,  he  makes 
the  extension  at  the  wrist  ;  a  plan,  in  which  he 
finds  more  force  requisite,  but  the  bandage  is  less 
apt  to  slip. 

[Mr.  Skey  thus  explains  the  mechanism  of  the 
reduction  by  means  of  the  heel  in  the  axilla. 
"  It  should  be  constantly  kept  in  mind,"  he  ob- 
serves, "  that  the  shoulder-joint  has  this  peculiarity 
in  its  construction,  viz.  that  it  is  composed  of 
two  bones,  each  of  which  is  movable  on  the  trunk, 
and  that,  in  the  act  of  extension,  we  not  only 
affect  the  position  of  the  bone  we  are  extending, 
but,  through  the  agency  of  the  muscles  connecting 
them,  we  also  affect  the  relations  of  the  bone  we 
are  extending  from ;  and  in  the  case  of  the  hu- 
merus and  scapula,  that  the  agents  of  extension 
do  affect  both  bones,  cannot  be  doubted.'"  Fixing 
the  scapula  he  considers  useless  and  objectionable, 
since  by  doing  so,  "  we  retain  the  glenoid  cavity 
in  a  direction  looking  straight  outwards  from  the 
trunk  ;  but  if  we  leave  the  scapula  untouched, 
then  by  the  act  of  drawing  down  the  humerus,  we 
depress  at  the  same  time  the  acromion,  by  means 
of  the  deltoid  which  is  attached  to  both.  The 
consequence  is,  that  in  depressing  the  acromion, 
we  direct  the  soekel  of  the  hone  towards  the  dislocated 
Itead,  and  readily  get  rid  of  the  obstacle,  which  is 
often  immediately  caused  by  the  rim  of  the  glenoid 
cavity  alone,  and  we  bring  the  two  surfaces  of  bone 
within  the  range  of  what  I  may  call  their  na- 
tural affinity,  and  by  the  agency  of  which  they 
immediately  coalesce.  With  the  heel  in  the  axilla, 
we  make  a  simple  extension  of  the  arm  from  the 
wrist  ;  we  leave  the  scapula  unfettered,  to  assume 
its  own  direction  ;  and  by  the  extending  force, 
slightly  as  it  is  applied  by  one  person  only,  the 
scapula  is  made  to  revolve  on  its  centre  throutjh  the 
leverage  exercised  on  the  acromion  hy  the  deltoid ; 
and  the  pectoralis  major  and  latissimus  dorsi,  being 
this  relaxed,  exercise  no  prejudicial  influence  on 
the  movements  of  the  humerus.  I  have  seen  the 
protracted  efforts  of  pulleys,  drawing  outwards,  fail 
again  and  again,  with  the  utmost  effort,  when  the 
head  of  the  bone  has  been  restored  to  the  glenoid 
cavity,  by  the  single  agency  of  one  person  subse- 
quently placing  his  heel  in  the  axilla."  {Skei/,  Op. 

Sun/,  p.  80.)]  _        1  •  1  o- 

Another  simple  mode  of  reduction,  which  Sir 
Astley  Cooper  considers  proper  for  recent  dis- 
locations, delicate  females,  and  very  old,  relaxed, 
emaciated  persons,  is  that  by  means  of  the  sur- 
geon's knee,  as  a  fulcrum,  in  the  patient's  axilla. 
The  patient  is  placed  on  a  low  chair,  on  the  side 
of  which  the  surgeon  rests  his  foot,  while  lie  takes 
hold  of  the  os  humeri  just  above  the  condyles, 


niid  applies  his  other  hand  to  the  acromion.  The 
nrm  is  then  drawn  down  over  the  knee,  and  the 
head  of  the  bone  returns  into  its  place.  (0« 
Dislocations,  p.  432.) 

When  the  muscles  are  very  powerful,  or  the 
displacement  has  continued  several  days,  Sir  Astley 
Cooper,  instead  of  the  treatment  by  the  heel  in 
the  axiUa,  recommends  the  patient'to  be  put  npon 
a  chair,  and  the  scapula  to  be  fixed  by  means  of  a 
bandage,  which  allows  the  arm  to  pass  through  it, 
and  is  buckled  on  the  top  of  the  acromion  so  that 
it  cannot  slip  downward.  A  wetted  roller  is  next 
applied  round  the  arm,  just  above  the  elbow,  and 
over  the  roller  a  strong  worsted  tape,  fixed  with 
what  the  sailors  term  the  dovc-ldkh  knot.  The 
arm  should  now  be  raised  to  a  right  angle  with 
the  body;  and,  if  much  difficulty  be  experienced, 
even  above  the  horizmttal  line,  iti  order  to  relax  more 
completely  the  deltoid  and  siipra-spinaiiis  muscles. 
Two  persons  are  then  to  pull  tlie  worsted  tape, 
and  two  the  scapula  bandage,  in  opposite  directions, 
with  a  steady,  equal,  and  combined  force.  After 
the  extension  has  been  kept  up  a  few  minutes,  the 
surgeon  is  to  place  the  knee  in  the  axilla,  with  his 
foot  resting  upon  the  patient's  chair;  he  now  raises 
his  knee,  while  he  pushes  the  acromion  down- 
wards and  inwards,  and  the  head  of  the  bone 
usually  slips  into  the  glenoid  cavity.  Sometimes, 
Sir  Astley  Cooper  has  seen  a  gentle  rotatory  mo- 
tion of  the  limb,  made  during  the  extension,  bring 
about  the  reduction. 

In  old  cases,  and  others  attended  with  great 
difficulty  from  the  powerful  contraction  of  the 
muscles,  Sir  Astley  prefers  making  the  extension 
with  pulleys,  because  with  them,  when  the  resist- 
ance is  likely  to  be  long,  jerks  and  unequal  force 
are  more  likely  to  be  avoided  than  in  the  preceding 
method  of  reduction;  and  the  assistants  less  apt 
to  be  fatigued.  The  patient  sits  between  two 
staples,  which  are  screwed  into  the  sides  of  the 
room;  the  bandages  are  then  applied  precisely  in 
the  same  way  as  when  the  extension  is  made 
without  pulleys;  and  the  force  is  applied  in  the 
same  direction.  The  surgeon  is  to  pull  the  cord 
of  the  pulleys  gently  and  steadily  imtil  pain  is 
complained  of,  when  he  is  to  maintain  the  exten- 
sion already  made,  but  not  increase  it.  In  two  or 
three  minutes,  more  force  should  be  applied  and 
very  gently  increased,  until  pain  be  again  com- 
plained of,  when  another  stop  should  be  made. 
The  surgeon  should  proceed  in  this  way  for  a 
quarter  of  an  hour,  at  intervals  slightly  rotating 
the  limb.  When  the  extension  seems  great  enough, 
an  assistant  should  hold  the  cord  of  the  pulleys, 
and  keep  up  the  degree  of  extension,  while  the 
surgeon  puts  his  knee  into  the  axilla,  and  resting 
his  foot  upon  the  chair,  gently  raises  and  pushes 
back  the  head  of  the  bone  towards  the  glenoid 
cavity,  into  which  it  generally  returns  without  the 
snap  usually  heard  wlicn  the  reduction  is  effected 
by  other  means.  Sir  Astley  Cooper  precedes  the 
use  of  the  pulleys  with  venesection,  the  warm  bath, 
and  a  grain  of  tartarised  antimony  every  ten  mi- 
nutes, until  faintness  is  produced.  (O/i  Disloca- 
tions, p.  942.) 

[This  plan  of  counteracting  muscular  resistance 
is  no  longer  adopted  in  the  present  day.  In  all 
old  cases,  and  in  recent  ones  when  the  resistance  of 
the  muscles  is  great,  chloroform  should  be  admi- 
nistered, and  its  full  effect  should  be  obtained  before 
the  surgeon  commences  his  operations.  partial 
influence  of  chloroform  is  almost  invariably  pro- 
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ductive  of  muscular  contraction,  and  is  therefore 
worse  than  useless. 

According  to  Mr.  Skey,  there  is  no  reason  why 
the  principle  of  the  heel  in  the  axilla,  of  which  he 
approves  strongly,  should  not  be  applied  con- 
jointly with  the  use  of  pulleys.  For  this  purpose, 
he  "  employs  a  well-padded  iron  knob,  which  may 
represent  the  heel,  from  which  there  extend 
laterally  two  strong  straight  branches  of  the  same 
metal,  each  ending  in  a  bulb  or  ring  of  about  four 
inches  in  length,  the  office  of  which  is  designed  to 
keep  the  margins  of  the  axilla' as  free  from  pressure 
as  possible  ;  for  what  operation  can  be  more  absurd 
than  the  endeavour  to  fix  the  scapula  by  means  of 
girds  carried  round  the  shoulder,  in  which  we  in- 
clude the  margins  of  this  cavity,  viz. :  the  pec- 
toralis  major  and  the  latissimus  dorsi,  as  in  a  vice, 
and  by  which  we  endeavour  to  drag  up  the  arm, 
at  the  same  instant  that  we  malce  the  most  strenuous 
efforts  to  drag  it  doion  hy  a  yet  inferior  force  ?  It 
is  of  the  utmost  importance  to  have  the  margins  of 
the  axilla  untrammelled,  in  order  that  the  bone  be 
allowed  to  descend  unchecked,  at  least  by  our  own 
agency.  The  iron  knob  should  be  passed  high  up 
into  the  axilla,  and  attached  to  the  cord  fastened 
into  a  staple.  The  person  of  the  patient  should  be 
placed  on  the  back,  or  inclined  over  on  to  the  opposite 
side,  and  the  cords  passed  up  on  each  side  of  the 
shoulder,  one  in  front  and  the  other  behind  the 
joint ;  the  arm  should  be  drawn  downwards,  as 
neaTly  as  possible  parallel  to,  and  in  contact  with, 
the  body.  Extension  should  be  made  from  the 
wrist,  and,  especially  in  old  cases,  continued  gra- 
dually. As  the  humerus  descends  the  scapula  will 
roll  forwards,  and  the  glenoid  cavity,  instead  of 
starting  away  from  the  head  of  the  humerus,  will 
be  directed  downwards  towards  it,  in  the  axillary 
cavity,  or  equally  so  when  imder  the  pectoral 
muscle  ;  and  although  I  have  never  employed  the 
same  means  in  reducing  dislocation  on  the  dorsum 
scapulas,  1  have  no  doubt  of  its  power  to  accomplish 
it."    (Op.  Stirg.  p.  87.)] 

In  Dublin,  the  extending  power  is  applied  to  the 
wrist,  as  in  France  and  Germany.  {Ph.  Cramp- 
ton,  Dull.  Jour.  vol.  iii.  p.  182.)  This  gentleman 
also  expresses  a  doubt  about  the  possibility  or  ad- 
vantage of  fixing  the  scapula. 

[Mr.  Vincent  appears  to  think  that  the  extension, 
as  usually  practised,  is  often  unnecessary,  even  in 
old  cases.  According  to  him,  "  it  is  not  by  the 
force  of  extension,  but  by  the  adaptation  of  appropri- 
ate manipulation,  that  old  cases  are  to  be  reduced." 
Thus,  in  a  case  in  which  the  head  of  the  humerus 
had  been  luxated  seven  weeks,  and  extension  liad 
been  conducted  in  the  usual  way  for  a  long  time 
and  with  the  fullest  force,  without  eff'ect,  Jic  drew 
Iheliml)  across  the  chest  obliquely,  and  by  this  means 
returned  the  head  of  the  bone  into  the  glenoid 
cavity  with  very  little  effort.  In  another  case  of 
six  weeks'  standing,  after  having  tried  tlie  usual 
plan  in  vain  ;  by  first  drawing  the  arm  down,  and 
then  carrying  it  across  the  chest  over  the  body,  the 
bone  slipped  easily  into  its  place.  (See  his  Obs.  on 
some  parts  of  Snrgical  Practice,  p.  27,  London, 
1847.)  In  these  cases,  however,  the  adhesions 
had  probably  been  broken  down  by  the  extension 
previously  practised  ;  and  it  may  bo  doubted  whe- 
ther, had  this  not  been  the  case,  the  reduction 
would  have  taken  place  so  easily  as  it  did.] 

For  the  purpose  of  preventing  the  liead  of  the 
bone  from  slipping  out  of  its  place  again,  the  arm 
should  bo  kept  for  some  days  quiet,  the  elbow 
M  U 
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bandaged  close  to  the  side,  and  eupported  in 
a  sling.  Sir  Astley  Cooper  recomraends  a  cushion 
to  be  put  into  the  axilla,  and  a  stellate  band- 
age and  sling  to  be  applied.  (0«  Dislocations, 
p.  432.)  After  the  reduction  of  a  dislocation 
downward,  the  facility  of  a  fresh  displacement  is 
said  to  depend  very  much  upon  the  extent  to  which 
the  tendon  of  the  subscapularis  muscle  has  been 
lacerated.  {Sir  A.  Cooper  s  Surgical  Essays,  part 
i.  p.  7.)  The  swelling  about  the  joint,  brouglit  on 
by  the  accident,  usually  disappears  without  trouble. 

Pott  and  Sir  Astley  Cooper  are  of  opinion,  that 
the  narrowness  of  the  opening  in  the  capsular 
ligament  can  never  create  any  impediment  to  the 
reduction.  But  Desault  and  Hey  {Pract.  Ohs.  p. 
301,  ed.  2),  entertained  the  opposite  opinion;  and 
hence  the  former  was  an  advocate  for  moving  the 
head  of  the  bone  about  very  freely,  with  the  view 
of  lacerating  the  capsule  more  extensively.  Messrs. 
Logan  and  Hey,  of  Leeds,  sometimes  succeeded 
with  slight  extension,  and  gentle  motion  of  the  bone 
in  various  directions.  This  practice  answered  in 
several  cases,  where  the  head  of  the  humerus  had 
passed  far  under  the  pectoral  muscle.  {See  Hei/'s 
Surgci-y,  p.  311,  ed.  2.) 

Mr.  C.  White,  of  Manchester,  also  believed 
that  the  reduction  was  sometimes  prevented  by  the 
head  of  the  bone  not  being  able  to  get  through  the 
laceration  in  the  capsule  again.  He  succeeded  in 
reducing  some  cases,  which  he  supposed  to  bo  of 
this  nature,  in  the  following  manner : — Having 
screwed  an  iron  ring  into  a  beam  at  the  top  of  tlie 
patient's  room,  he  fixed  one  end  of  the  pulleys  to 
it,  and  fastened  the  other  to  the  dislocated  arm  by 
ligatures  attached  to  the  wrist,  placing  the  arm  in 
an  erect  position.  In  this  way,  he  drew  up  the 
patient,  till  his  whole  body  was  suspended  ;  but, 
that  too  much  force  might  not  be  sustained  by  the 
wrist,  Mr.  White  at  the  same  time  directed  two 
other  persons  to  support  the  arm  above  the  elbow. 
He  now  used  to  try  with  his  hands  to  conduct  the 
arm  into  its  place,  if  the  reduction  had  not  already 
happened,  as  was  sometimes  the  case.  Occasionally 
a  snap  might  be  heard,  as  soon  as  the  patient  was 
drawn  up  ;  but  the  reduction  could  not  be  com- 
pleted till  he  was  let  down  gain,  and  a  trial  made 
with  the  heel  in  the  armpit.  When  no  iron  ring 
was  at  hand,  Mr.  White  used  to  have  the  patient 
raised  from  the  ground  by  three  or  four  men,  who 
stood  upon  a  table.    {Cases  in  Surgery,  p.  95.) 

There  can  be  little  doubt,  that  the  success  of 
Mr.  White's  plan  was  not  owing  to  its  action 
on  the  opening  in  the  capsule,  but  depended  upon 
another  principle,  first  explained  by  Sir  Astley 
Cooper,  and  mentioned  by  him  in  italics,  that  it 
may  receive  due  attention.  Mr.  Crampton  takes  a 
similar  view  : — "  If  it  be  true  (says  he)  that,  in 
some  cases,  the  supraspinatus  muscle,  retaining  its 
connection  with  the  greater  tubercle,  is  the  cause 
of  the  resistance  to  the  extending  power  (Sir  A. 
Cooper  on  Dislocations,  p.  377),  it  is  obvious,  that 
this  resistance  can  be  best  overcome  by  raising  the 
arm,  and  thus  relaxing  the  opposing  muscle.  The 
success,  which  not  unfrequently  attends  the  method 
of  reduction  first  recommended  by  Mr.  White,  of 
Manchester,  by  drawing  the  arm  directly  upwards, 
in  a  lino  parallel  to  tlie  axis  of  the  trunk,  is  no 
dotihl  to  ho  atlrihulcd  to  the  'rda,ration  wliicll  it 
ciffcts  o/7/ee  snprasjnnalus  and  deltoid  muscle.  It 
18  probable  also,  tliat,  intiiispositionof  tiioliumerus, 
the  head  of  the  bone  is  in  some  measure  unlocked 
from  tlic  nock  of  tlie  scapula,  against  which  it  is, 


when  dislocated  downwards,  strongly  compressed 
by  the  contraction  of  the  muscles."  {Crampton  in 
Dublin  Jour,  of  Med.  Science,  vol.  iii.  p.  181.) 
Mr.  Hey,  also,  sometimes  adopted  Vvhite's 
method  for  old  dislocations,  especially  those  under 
the  pectoral  muscle.  The  usefulness  of  raising  the 
arm  to  lessen  the  pressure  of  the  edge  of  the  glenoid 
cavity  against  the  neck  of  the  humerus  is  likewise 
particularly  pointed  out  by  him.  {Pract.  Obs.  on 
Surgery,^,  299,  ed.  2.)  According  to  Mr.  Cramp- 
ton, the  practice  was  at  one  time  common  in 
Steevens'Hospital,asthe  large  ring  in  the  cross-beam 
of  the  ante-room  testifies.  In  relation  to  the  merit 
of  the  first  introduction  of  this  plan,  Mr.  Crampton 
justly  assigns  it  to  Mr.  C.  White  : — "  The  British 
surgeon  (he  observes)  will  be  a  little  surprised  to 
find  this  method  introduced  as  a  new  and  important 
mode  of  reduction  in  the  Hotel-Dieu.  M.  Mal- 
gaigne,  the  gentleman  who  introduced  the  practice 
to  the  notice  of  Dupuytren,  stated  that  the  anatomy 
and  pathology  of  this  kind  of  dislocation  had  led 
him  to  adopt  this  method,  before  he  was  acquainted 
with  the  method  of  Mothe  (White  ?)  The  method 
of  Mothe,  as  stated  by  M.  Malgaigne, '  consists  in 
making  extension,  the  arm  being  lifted  up  forcibly, 
and  consequently  shortened,  instead  of  extending 
the  limb  in  a  depressed,  or  elongated  position.' 
{Crampton  in  Dublin  Jour,  of  Med.  Science,  vol.  iii. 
p.  182.)  M.  Mothe's  memoir  was  presented  to  the 
Academy  of  Surgery  in  1785.  Mr.  White's  paper 
was  printed  in  1764,  It  is  but  justice  to  M.  Mal- 
gaigne to  mention,  that  Mr.  Crampton  has  here 
supposed  that  Mr.  White's  first  suggestion  of  the 
practice  has  not  been  admitted  bj-^  M.  Malgaigne. 
On  the  contrary,  he  states,  that  the  anatomy  and 
pathology  of  the  shoulder-joint  led  him  to  adopt  the 
practice,  before  he  had  become  acquainted  with 
White's  observations,  who  had  formerly  resorted 
to  it,  though  only  in  old  dislocations.  (See  Gaz. 
Med.de  Paris,  Sept.  1832.  He  only  proposed  it 
also  as  "  une  metJwdc  iniisiiee  en  France.'"  (See 
Dupuytren,  Clin.  Chir.  t.  iii.  p.  86.)  I  am  glad  to 
have  had  this  opportunity  of  doing  justice  to  M. 
Malgaigne, whose  observations  on  many  parts  of  sur- 
gery reflect  the  highest  honour  upon  him  :  and 
even  on  this  subject  he  conies  off  with  reputation  ; 
for,  though  it  was  Mr.  Charles  White  that  first 
adopted  the  practice,  it  was  Sir  Astley  Cooper,  and 
M,  Malgaigne,  who  first  gave  a  scientific  descrip- 
tion of  the  principles  on  which  its  efficiency  de- 
pends. 

[In  his  last  work  on  dislocations,  M.  Malgaigne 
does  not  approve  of  so  great  an  elevation  of  the 
arm  as  was  recommended  by  White  and  Mothe  ;  on 
the  contraiy,ho  thinks  that  this  exaggerated  eleva- 
tion occasions  a  triple  inconvenience,  because,  1st,  it 
stretches  beyond  measure  the  pectoralis  major,  teres 
major,  and  latissimus  dorsi  muscles  ;  2nd,  it  brings 
the  neck  of  tlie  humerus  in  contact  with  tlie 
acromion,  friction  against  which  constitutes  an  ad- 
ditional obstacle  ;  3rd,  it  applies  the  long  portion  of 
the  triceps  against  the  glenoid  cavity,  which  is  thus 
closed  against  the  head  of  the  humerus.  Accord- 
ing  to  him,  it  is  sufficient  to  elevate  it  until  its  axis 
is  nearly  parallel  to  the  axis  of  the  glenoid  cavity  ; 
which  axis  corresponds  nearly  with  a  line  drawn 
from  the  centre  of  the  cavity  to  the  middle  ol  the 
triangular  surfiu'e  which  terminates  tlie  spine  ol  the 
scapula.  The  elbow  should  bo  carried  slightly  W.-- 
nards  at  the  same  time  that  thearm  is  elevated.  In 
this  attitude,  the  deltoid,  biceps,  coraco-brachialis, 
supra-and  infra-spinati,  subscapularis,  and  triceps 
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muscles  are  relaxed,  and  so  also  is  the  uninjured 
portion  of  the  capsular  ligament.  Ho  says  that, 
occasionally,  especially  in  women,  ho  has  found  it 
sufficient  simply  to  elevate  the  arm  without  making 
any  traction  upon  it,  and  then  the  hand  being  placed 
in  the  axilla  as  a  precaution  to  prevent  the  bone 
slipping  out  again,  he  brings  the  elbow  down  to  the 
side.  In  this  proceeding,  the  head  of  the  bone  is 
probably  brought  to  the  level  of  the  glenoid  cavity, 
and  is  then  replaced  by  the  action  of  the  muscles. 
In  general,  however,  moderate  extension,  combined 
with  the  elevation,  will  be  necessary.  The  mode 
of  proceeding  should  be  varied  according  to  cir- 
cumstances. When  the  muscular  development  is 
not  great,  he  contents  himself  with  pressing  the 
shoulder  downwards  with  his  left  hand,  and  pull- 
ing upon  the  ai'm  with  his  right.  In  more  robust 
subjects,  he  makes  them  sit  upon  the  ground  ;  the 
extension  is  thus  more  conveniently  made  ;  and,  if 
necessary,  with  both  hands,  while  an  assistant 
presses  downwards  upon  the  acromion.  In  a  dis- 
location of  eighteen  days' standing,  in  an  athletic  in- 
dividual, he  placed  the  patient  in  the  recumbent 
position,  then,  having  embraced  the  top  of  the 
ihoulder  with  a  cloth,  the  two  ends  of  which  being 
brought  downwards  parallel  with  the  trunk,  were 
entrusted  to  two  assistants,  he  effected  the  exten- 
sion himself  with  complete  success.  It  must  not  be 
forgotten,  that  when  the  head  of  the  bone  has  entered 
the  glenoid  cavity,  it  must  be  sustained  in  its  posi- 
tion by  the  hand  in  the  .ixilla  while  the  arm  is 
being  brought  down  to  the  side.  M.  Malgaigne 
says,  that  he  has  never  failed  in  this  way  to  reduce 
the  dislocation  do^vnwards,  when  it  was  not  more 
than  of  a  few  days'  standing. 

The  method  of  reduction  by  elevation  of  the  arm 
is  most  applicable  to  those  cases  in  which  the  dis- 
placement is  directly  downwards  towards  the  axilla, 
less  so  to  those  in  which  the  head  of  the  bone  has 
passed  somewhat  inwards  as  well.  M.  Velpeau 
was  the  first  to  establish  this  distinction,  and  M. 
Malgaigne  has  arrived  at  a  like  conclusion.  The 
latter  surgeon  believes  that  extension  combined 
with  elevation  of  the  arm  is  the  best  for  the  sub- 
coracoid  and  sub-glenoid  dislocations  ;  but  for  the 
dislocation  which  he  describes  by  the  name  of 
intr.a-coracoid,  he  prefers  to  make  the  extension 
horizontally.  In  these  latter  cases,  in  addition  to 
the  exttnsion,  he  employs  the  knee  in  the  axilla  as 
a  fulcrum,  over  which  the  head  of  the  bone  can  be 
tilted  into  its  place.  (Op.  cit.  p.  519,  &c.)  It  will 
be  remembered,  that  the  three  varieties  of  disloca- 
tion just  alluded  to  were  probably  all  included  by 
Sir  A.  Cooper  in  his  dislocation  into  the  axilla.] 

Rednctioji  of  the  dtslocatioji  forwards. — When 
the  head  of  the  humerus  is  dislocated  forwards,  or 
under  the  middle  of  the  clavicle,  the  reduction  is 
more  difficult  than  in  any  of  the  others,  for  the 
head  of  the  bone  is  not  only  further  away  from  the 
glenoid  cavity,  but  it  is  also  more  firmly  fixed  in 
its  new  situation.  In  tiiis  dislocation,  Sir  Astley 
Cooper  recommends  the  elbow  to  be  bent,  to  relax 
the  biceps  muscle,  and  the  extension  to  bo  made 
obliquely  downwards  and  a  little  backwards  ;  for, 
if  it  bo  made  horizontally,  the  head  of  the  os  humeri 
is  pulled  against  the  coracoid  process.  In  most 
instiinces  of  this  kind,  ho  says,  the  plan  of  reduc- 
tion, by  means  of  the  heel  in  the  axilla,  will  also 
succeed,  care  being  taken  to  apply  the  foot  rather 
more  forward  than  in  a  dislocation  into  the  axilla, 
80  that  it  may  press  on  the  head  of  the  bone.  How- 


ever, when  the  dislocation  has  continued  several 
days,  he  considers  gradual  extension  with  pulleys 
necessary.  As  soon  as  the  head  of  the  bone  has 
been  drawn  below  the  level  of  the  coracoid  process, 
it  is  to  be  pressed  backwards  with  the  surgeon's  heel 
or  knee,  and  the  elbow  at  the  same  moment  pulled 
forwards.    (Op.  cit.  p.  439.) 

When  the  head  of  the  bone  had  deserted  the 
axilla,  and  slipped  under  the  pectoral  muscle,  Mr. 
Hey  found,  that  it  could  be  more  readily  brought 
back  into  the  axilla  by  making  the  extension 
in  the  direction  opposite  to  that  in  which  it  has 
passed  from  the  axilla: — "This  effect  is  often 
greatly  promoted  by  making  the  extension  with 
the  arm  elevated,  as  Mr.  White  has  advised." 
(See  Hey's  Surgery,  p.  298,  ed.  2.) 

[It  has  been  remarked,  however,  that  when  the 
head  of  the  bone  is  carried  far  forwards  under  the 
pectoral  muscle,  traction  in  the  vertical  direction, 
after  the  method  of  White,  by  putting  this  muscle 
on  the  stretch,  rather  tends  to  close  the  passage 
by  which  the  head  of  the  bone  should  return  to  its 
place,  and  so  interferes  with  the  reduction. 

M.  Velpeau,  in  a  case  in  which  he  failed  twice 
to  effect  reduction  by  raising  the  arm,  succeeded 
immediately  by  making  the  extension  obliquely 
downwards.  A  similar  success  was  obtained  by 
M.  Maisonneuve  in  a  case  under  M.  Velpeau,  who 
therefore  came  to  the  conclusion  that  the  extension 
should  be  first  made  obliquely  downwards,  and  then 
horizontally.  The  advice  given  by  M.  Malgaigne 
coincides  pretty  closely  with  what  has  just  been 
stated.  This  surgeon  does  not  consider  the  vertical 
mode  of  making  extension  as  applicable  to  the  dis- 
location at  present  under  consideration,  (See 
Traite  des  Fract,  ^c,  t.  ii.  p.  527.)] 

In  ilie  partial  dislocation,  or  that  where  the  head 
of  the  bone  lies  at  the  scapular  side  of  the  coracoid 
process,  the  mode  of  reduction  is  the  same  as  that 
employed  in  the  complete  dislocation  forwards ;  but 
it  is  necessai'y  to  draw  the  shoulder  backwards  ; 
and  as  soon  as  the  reduction  is  accomplished,  the 
bone  is  to  be  kept  from  slipping  forwards  again  by 
maintaining  the  shoulders  in  that  position  with  a 
bandage,  (Sir  Astley  Cooper,  op.  cit.  p.  449.) 
The  elbow  and  fore-arm  should  also  be  supported, 
as  much  forward  as  possible,  in  a  sling. 

Redticlion  of  the  dislooalion  backwards. — The 
dislocation  on  the  dorsum  of  the  scapula  appears, 
from  some  cases  in  Sir  Astley  Cooper's  work,  to 
be  reducible  by  nearly  the  same  mode  of  exten- 
sion as  that  employed  for  the  reduction  of  the 
dislocation  in  the  axilla.  Mr.  Coley,  of  Bridge- 
north,  who  met  with  two  cases  of  luxation  back- 
wards,  advises  the  reduction  to  be  effected  by 
elevating  the  arm,  and  rotating  it  outwards,  so  as 
to  roll  the  head  of  the  humerus  towards  the  axilla, 
when  it  is  to  be  kept  in  this  position  while  the 
arm  is  brought  down  into  a  horizontal  direction:  on 
the  extending  force  being  now  applied,  the  bono  is 
easily  reduced.  (Op.  cit.  p,  414.)  In  one  case 
in  the  Middlesex  Hospital,  "  the  patient  was 
seated  on  the  ground,  with  the  sound  side  close  to 
a  wall,  iy  which  was  a  staple  on  a  level  with  the 
shoulder,  to  which  the  apparatus  hu-  fixing  the 
trunk  and  scapula  was  attached.  Extension  was 
made  by  two  men  by  means  of  a  cloth  attached  to 
the  humerus,  the  direction  of  which  was  forwards, 
outwards,  and  a  little  upw.irds,  the  surgeon  stand- 
ing behind  the  patient,  and  retaining  tlio  scapula 
li-oni  yielding  forwards.  After  hanging  on  for 
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some  time,  and  tlieh  by  a  more  forcible  extension, 
the  head  of  the  bone  slipped  into  its  socket  with 
a  snap.  An  effort  at  the  reduction  by  one  man 
on  the  towel  had  previously  failed."  (See  Lond. 
Med.  Gaz.  1832,  1833,  p.  479.)  The  case  in 
tJniversity  College  Hospital  was  reduced  by  Mr, 
Morton  with  the  utmost  facility. 

[In  the  four  cases  seen  by  Mr.  S.  Lane,  which 
have  been  before  alluded  to,  the  reduction  was 
accomplished  without  difficulty  by  placing  one  hand 
at  the  back  of  the  shoulder,  to  press  the  head  of  the 
bone  forwards,  while  the  other  hand  was  applied  to 
the  front  of  the  joint  to  press  the  clavicle  and 
scapula  in  the  opposite  direction.  An  assistant  at 
the  same  time  made  slight  extension  upon  the  limb 
at  right  angles  to  the  trunk.  A  very  similar 
method  is  advised  by  M.  Malgaigne,  who  believes, 
that  direct  pressure  with  the  thumbs  upon  the 
displaced  head  of  the  bone,  aided  by  counter-pres- 
sure on  the  front  of  the  shoulder  with  the  other 
fingers,  will  suffice  in  the  majority  of  cases.  The 
pressure  may  first  be  made  somewhat  in  the  out- 
ward direction,  to  dislodge  the  head  of  the  bone 
from  behind  the  glenoid  cavitj',  and  this  will 
perhaps  be  facilitated  by  rotating  the  limb  inwards 
at  the  same  time.  If  the  resistance  is  great,  it 
it  will  probably  be  overcome  by  slightly  elevating 
the  elbow  and  carrying  it  hackivards.  In  a  case  in 
which  the  arm  had  been  moved  freely  by  Boyer  in 
the  upward,  downward,  and  forward  directions 
without  benefit,  reduction  immediately  took  place 
when  it  was  carried  forcibly  backwards.  The  dis- 
location having  recurred,  it  was  reduced  a  second 
time  with  great  facility  by  M.  Fizeau,  by  carrying 
the  lower  end  of  the  humerus  backwards  with  one 
hand,  while  he  pressed  the  head  of  the  bone  for- 
wards with  the  other.  (See  Malgaigne,  Traite  des 
Fract.  4'c.  t.  ii.  pp.  539,  540.)] 

An  important  fact,  noticed  by  M.  Malgaigne, 
and  exemplified  at  the  Hotel-Dieu,  is,  that  after 
an  old  dislocation  of  the  shoulder  has  been  reduced, 
the  arm  may  still  remain  longer  than  the  other, 
and  the  head  of  the  humerus  rather  more  below 
the  acromion.  (See  Dupuytre7i,  Clin.  Cliir.  t.  iii. 
p.  90.)  The  circumstance  is  ascribed  to  the  di- 
minution of  the  depth  and  capacity  of  the  glenoid 
cavity,  and  other  pathological  changes. 

[In  a  case  of  dislocation  of  the  humerus  of  four 
months'  standing  reduced  by  M.  Malgaigne  with 
the  pulleys,  the  reality  of  the  reduction  was 
doubted  by  another  surgeon,  in  consequence  of  the 
head  of  the  humerus  projecting  somewhat  more 
fonvards  than  on  the  sound  side,  and  considerably 
more  than  after  the  reduction  of  a  recent  disloca- 
tion. Five  months  after  the  reduction,  however, 
the  patient  had  full  use  of  her  arm.  He  had  also 
observed  that  in  the  dislocation  backwards  reduced 
after  a  long  period,  a  slight  posterior  projection 
remains.  If  the  dislocation  has  not  been  very  old, 
these  projections  may  disappear  afterwards  ;  but 
Bometimes  they  persist,  without  however  the  re- 
duction having  been  incomplete,  or  the  limb  being 
prevented  from  recovering  its  motions.  (See  liev. 
Mid.  Chir.  vol.  viii.  p.  314,  1851.) 

Sir  A.  Cooper  thought  that  three  months  might 
be  fixed  as  the  period  beyond  which  it  would  bo 
imprudent  to  make  the  attempt  at  reduction.  Many 
cases,  however,  have  been  placed  on  record,  where 
it  has  been  effected  at  a  much  later  period  than 
this.  M.  Malgaigne  succeeded  at  five  months;  M. 
Roux  at  six  months  ;  Mr.  Lane,  in  St.  Mary's  Hos- 


pital, at  six  months  ;  Flajani  at  seven  months:  and 
many  other  instances  might  be  mentioned.  A 
very  remarkable  case  occurred,  in  the  practice  of  Dr. 
Nathan  Smith  of  Connecticut,  of  dislocation  of  both 
humeri  into  the  axilla,  from  puerperal  convulsions ;  in 
this  instance,  one  side  was  reduced  at  seven  months 
and  a  half,  and  the  other  at  ten  months  and  a  half. 
Dieffenbach  reduced  a  dislocation  forwards,  under 
the  clavicle,  after  an  interval  of  two  years,  by  the 
aid  of  subcutaneous  incisions.  'Extension  and 
counter-extension  being  made  by  assistants,  he  first 
divided  the  most  tense  portion  of  the  pectoralis 
major  close  to  its  tendon.  Then  introducing  the 
knife  at  the  posterior  border  of  the  axilla,  he  divided 
the  latissimus  dorsi  and  teres  major  and  minor 
muscles.  He  then  passed  the  knife  in  at  three 
places  by  the  head  of  the  humerus,  and  divided  in 
a  similar  way,  under  the  skin,  the  dense  and  hard 
false  ligaments  which  surrounded  the  new  joint ; 
after  which,  by  the  aid  of  powerful  extension,  he 
conducted  the  humerus  towards  the  joint,  into 
which  it  suddenly  slipped,  without  again  springing 
out.  No  unpleasant  symptom  ensued,  and  the 
functions  of  the  limb  were  perfectly  restored.  (See 
Lancet,  May  .9,  1840.) 

Mr.  Bransby  Cooper  thinks  that  in  judging  of 
the  propriety  of  the  attempt  at  reduction  of  a  dislo- 
cated limb,  a  better  criterion  than  mere  length  of 
time  since  the  accident  will  be  found  in  the  precise 
condition  of  the  new  joint,  especially  as  to  the  de- 
gree of  motion  of  which  it  is  capable.  If  any 
useful  motion  can  be  performed,  it  m9.y  be  considered 
as  ill-judged  to  attempt  to  restore  the  dislocated 
bone  to  its  former  articulating  cavity,  for  it  seems 
invariably  to  happen  that  as  a  new  joint  becomes 
fitted  for  use,  so  the  structures  of  the  old  one  are 
rendered  incompetent  to  restoration.  Where  con- 
tinued efforts  have  been  made  to  use  the  limb,  and 
a  useful  motion  acquired,  more  permanent  injury  is 
likely  to  be  sustained  by  the  restoration  of  thebone 
to  its  original  situation,  than  if  it  be  allowed  to 
remain,  and  means  be  employed  to  perfect  the 
adaptation  of  recently  formed  structures. 

It  is  necessary  to  mention  that  great  mischief 
has  resulted  from  too  violent  or  too  prolonged  ex- 
tension, and  this  sometimes  in  recent  dislocations 
as  well  as  in  those  of  long  standing.  The  integu- 
ments have  been  extensively  lacerated,  muscles  have 
been  torn  through,  and  suppuration  in  and  around 
the  joint  has  taken  place.  M.  Malgaigne  mentions 
as  many  as  twelve  cases  of  rupture  of  the  axillary 
artery,  the  great  majority  of  which  terminated 
fatally,  although  one  recovered  after  ligature  of  the 
subclavian  artery. 

Partial  or  complete  paralysis  from  injury  done 
to  the  nerves  has  also  been  observed,  and  in  one 
case,  which  of  course  terminated  fatally,  four  of 
the  nerves  of  the  brachial  plexus  were  torn  out  from 
the  spinal  marrow  by  the  roots.] 

[Congenital  dislocations  of  the  slioMer. — Many 
of  the  cases  which  have  been  described  as  congeni- 
tal dislocations  of  the  shoulder,  have  probably 
depended  upon  paralysis  of  the  limb,  existing  at 
birth,  or  occurring  at  an  early  age.  In  these  dis- 
locations, dependent  upon  paralysis,  the  shoulder  is 
flattened,  the  deltoid  and  scapular  muscles  are 
atrophied,  and  tlie  capsular  ligament  is  elongated, 
and  allows  the  head  of  the  bone  to  leave  the  glenoid 
cavity,  but  it  can  be  readily  replaced,  and  the  na- 
tural form  of  the  joint  is  to  a  certain  extent  restored. 


Ill  the  true  congenital  luxation,  however,  says  Mr. 
R.  W.  Smith,  who  was  the  first  to  investigate  the 
subject,  there  is  superadded  to  the  atropliy  of  the 
muscles  a  malformation  of  tho  bones  composing  the 
shoulder  joint.  Mr.  Smith  has  described  four  cases 
of  dislocation  forwards,  sub-coracoid,  and  two  of 
dislocation  backwards,  sub-acromial,  which  he  be- 
lieves to  be  truly  congenital.  In  one  of  the  former, 
in  which  the  disease  affected  both  limbs,  he  had  the 
opportunity  of  dissecting  the  shoulder  joints.  The 
subject  was  a  lunatic  female,  who  died  at  the  age 
of  29.  On  the  left  side  there  existed  scarcely  any 
trace  of  an  articular  surface,  in  the  situation  whicli 
the  glenoid  cavity  occupied  in  the  normal  state  ; 
but  there  had  been  formed  upon  the  costal  sur- 
face of  the  scapula,  a  socket  of  a  glenoid  shape, 
around  which  the  glenoid  ligament,  perfect  in  every 
respect,  was  continued  from  the  margin  of  that 
small  portion  of  the  natural  articular  surface,  which 
existed  upon  the  axillary  margin  of  the  bone.  On 
the  right  side  the  appearances  were  similar,  but  not 
so  strongly  marked.  The  muscles  of  the  shoul- 
der and  arm  were  atrophied.  Of  the  other  three 
patients  with  congenital  dislocation  forwards,  ex- 
amined by  him,  two  were  20  years  of  age,  the  third 
was  a  boy  tet.  9.  The  deformity  was  in  each  similar 
in  character  to  that  described  above,  and  the  affec- 
tion had  existed  from  birth,  or  from  the  earliest 
period  of  the  patient's  recollection. 

Mr.  Smith  also  dissected  the  shoulder  joints  of  a 
female  lunatic,  tet.  42,  the  subject  of  symmetrical 
sub-acromial  dislocation.  There  was  no  trace  of 
a  glenoid  cavity  on  either  side,  in  the  natural  situ- 
ation, but  upon  the  external  surface  of  the  neck  of 
the  scapula  there  was  a  well  formed  socket,  which 
received  the  head  of  the  humerus.  This  was  covered 
with  cartilage,  and  surrounded  by  a  perfect  glenoid 
ligament.  Mr.  Smith  thinks  the  complete  absence 
of  a  glenoid  cavity  in  the  natural  situation,  the 
existence  of  the  deformity  on  each  side,  the  perfect 
resemblance  between  the  abnormal  sockets  in  form, 
size,  and  position,  the  integrity  of  the  tendon  of  the 
biceps,  and  of  the  capsular  and  glenoid  ligaments, 
all  support  the  opinion  that  the  dislocation  must 
have  existed  at  birth.  Mr.  Smith  has  since  met 
with  another  example  of  congenital  dislocation  of 
both  shoulders  backwards,  in  a  man  who  died  at 
tile  age  of  60  years.  The  shoulder  joints  were  ex- 
hibited at  the  Dublin  Patiiological  Socict}-,  April  3, 
1853. 

In  the  present  state  of  our  knowledge,  and  in  the 
absence  of  a  more  extended  series  of  observations, 
it  is,  as  Chelius  has  remarked,  impossible  to  deter- 
mine with  certainty  whether  the  cause  of  the 
luxation  should  always  be  sought  for  in  an  original 
deficient  formation  of  tlie  articular  surfaces,  or 
whether  such  dislocations  may  not  be  produced  by 
the  peculiar  position  of  the  foetus  in  the  womb,  tlic 
particular  changes  subsequently  found  depending 
on  the  long  continuance  of  tho  displacement.  (See 
/{.  W.  Smith,  On  Fractures  and  Dislocations,  p. 
256.    Dublin,  1G47.) 

In  such  cases  as  those  described  by  Mr.  Smith, 
where  there  is  no  glenoid  cavity  in  the  natural 
situation, all  attempts  to  remedy  the  dcforjiiity  may 
of  course  bo  expected  to  prove  unavailing.  A  very 
remarkable  case,  liowever,  lias  been  recorded  by 
M,  Oaillard,  where  a  dislocation  backwards,  be- 
lieved to  be  congenital,  was  reduced  at  the  age  of 
IG.  Horizontal  extension  was  made  on  four  occa- 
sions, in  a  space  of  eight  days,  and  on  tho  fourtli 
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trial  the  dislocation  was  reduced.  The  bone,  how- 
ever, slipped  out  of  place  almost  immediately  ;  it 
was  replaced  on  the  following  day,  and  maintained 
in  position  for  an  hour.  Ten  days  later  it  was 
awain  reduced,  and  this  time  the  reduction  was  per- 
manent. Two  years  afterwards,  the  limb,  wliich  be- 
fore the  operation  was  wasted  and  stunted  in  its 
growth,  had  increased  considerably  in  length,  and 
enjoyed  free  motion  in  all  directions,  and  it  was 
hoped  that  ultimately  its  use  would  be  comple^tely 
restored.  {Man.  de  I' Acad,  de  Med.  1 841,  p.  703, 
and  Makjaigne,^.  569.)] 


Dislocations  of  the  Elbow. 
Notwithstanding  the  extent  of  the  articular  sur- 
faces of  the  humerus  and  ulna,  the  strength  of  the 
muscles  and  ligaments  surrounding  the  joint,  and 
the  mutual  reception  of  the  bony  eminences,  ren- 
dering the  articulation  a  perfect  angular  gingly- 
mus,  a  dislocation  of  both  the  radius  and  ulna 
from  the  humerus  sometimes  happens.  The  ulna 
is  most  frequently  luxated  backwards  ;  sometimes 
laterally,  and  very  rarely  forward.  The  luxation 
backwards  is  facilitated  by  the  small  size  of  the 
coronoid  process,  which,  wlien  the  Iiumerus  is 
forcibly  pushed  downwards  and  forwards,  may 
slip  behind  it,  and  ascend  as  high  as  the  cavity, 
which  receives  the  olecranon  in  the  extended  state 
of  the  fore-arm. 

[Dislocations  of  the  elbow  are  very  common  in 
children  ;  they  are,  in  fact,  more  frequently  seen 
in  children  than  in  adults,  and  in  this  respect  form 
a  striking  contrast  with  dislocations  of  the  shoulder, 
which  ai'e  almost  entirely  confined  to  adult  age, 
and  are  very  rare  in  children.] 

Sir  Astley  Cooper's  experience  made  him  ac- 
quainted with  five  different  luxations  of  the  elbow : 
—  1.  That  of  the  radius  and  ulna  backwards.  2. 
That  of  both  these  bones  laterally.  3.  That  of 
the  ulna  alone.  4.  That  of  the  radius  alone  for- 
wards. 5.  That  of  the  radius  backwards.  {On 
Dislocations,  p,  467.) 

[Subsequent  experience  has  shown  that  Sir  A. 
Cooper's  classification  does  not  comprise  all  the 
dislocations  of  this  joint ;  but  that  others  are  occa- 
sionally observed  ;  and  these,  although  of  rare 
occurrence,  will  nevertheless  call  for  a  separate 
consideration.  It  becomes  necessary  to  speak 
therefore  of 

1.  Dislocation  of  both  bones  backwards. 

2.  Dislocation  of  both  bones  laterally. 

3.  Dislocation  of  both  bones  forwards. 

4.  Dislocation  of  the  ulna  backwards  and  the 

radius  forwards. 

5.  Dislocation  of  tho  ulna  backwards  alone. 
G.  Dislocation  of  the  radius  forwards. 

7.  Dislocation  of  tho  radius  backwards.  ' 

0.  Dislocation  of  the  radius  outwards.] 

1.  Dislocation  of  both  hones  of  the  fore-arm  hack- 
tvards. — This  is  by  far  the  most  frequent  of  all  the 
dislocations  of  the  elbow  joint.  It  maj'  be  com- 
plete or  incomplete.  In  the  complete  dislocation, 
as  described  by  Sir  A.  Cooper,  both  the  radius  and 
ulna  may  ascend  more  or  less  behind  the  humerus  • 
but  the  coronoid  process  of  thn  ulna  is  carried 
above  the  articular  pulley,  and  is  placed  opposite 
to  the  cavity  destined  to  receive  tho  olecranon. 
The  head  of  the  radius  is  placed  behind  and  above 
tlic  external  condyle  of  the  humerus.  The  annular 
ligament,  which  confines  the  superior  extremity  of 
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the  radius  to  the  ulna  usually  remains  entire,  but 
it  may  he  lacerated  :  in  which  case,  even  when 
the  bones  are  reduced,  it  is  difficult  to  keep  thera 
in  their  proper  places,  as  the  radius  tends  constantly 
to  quit  the  ulna. 

[According  to  Sir  A.  Cooper, thisaccident  usually 
happens  in  a  fall,  when  a  person  puts  out  his  hand 
to  save  himself,  tlie  arm  not  being  perfeolly  extended, 
so  that  the  bones  are  forced  back  behind  the  axis  of 
the  OS  humeri,  by  the  pressure  of  the  whole  weight 
of  the  body  upon  them.  {On  Dislocations,  p.  441.) 
According  to  Bichat,  the  dislocation  is  produced 
in  consequence  of  a  forced  extension  of  the  fore-arm 
upon  ilie  arm.  Thus,  in  a  fall,  the  hand  comes  to 
tlie  ground,  and  the  fore-arm,  fully  extended  upon 
the  arm,  receives  the  whole  weight  of  the  body  ; 
the  humerus,  then  pressing  forcibly  upon  the  an- 
terior ligament,  ruptures  it,  together  with  the  in- 
ternal lateral  ligament,  and  passes  in  front  of  the 
coronoid  process  of  the  ulna.  It  has  been  known 
to  happen,  also,  from  a  blow  on  the  anterior  sur- 
face of  the  fore-arm,  just  below  the  elbow  joint, 
the  blow  in  this  case  driving  the  bones  of  the  fore- 
arm directly  backwards  from  the  humerus; and  in 
like  manner,  a  blow  on  the  posterior  surface  of  the 
humerus,  the  hand  being  fixed,  may  project  the  hu- 
merus directly  forwards  upon  the  bones  of  the  fore- 
arm. M.  Malgaigne's  views  of  the  mechanism  of 
themodeofproductionof  thisdislocation  are  peculiar, 
and  diifer  from  those  of  most  other  surgeons.  He 
thinks  it  takes  place  during  slight  flexion  of  the 
fore-arm,  by  a  movement  of  torsion  of  the  fore- 
arm inwards  and  backwards  upon  the  humerus, 
as  in  a  fall  on  the  elbow  more  or  less  separated 
from  the  body,  or  a  fall  in  which  the  whole  inner 
side  of  the  fore-arm  strikes  against  the  ground. 
(See  Traite  des  Fract.  Sfc.  vol.  ii.  p.  574.)] 

The  fore-arm  is  in  a  state  of  half  flexion,  and 
every  attempt  to  extend  it  produces  acute  pain. 
The  situation  of  the  olecranon,  with  respect  to 
the  condyles  of  the  humerus,  is  changed.  The 
olecranon,  which,  in  the  natural  state,  is  placed 
on  a  level  with  the  external  condyle,  which  is 
itself  situated  lower  than  the  internal,  is  even 
higher  than  the  latter.  Posteriorly  a  considerable 
projection  is  formed  by  the  ulna  and  radius,  and 
on  each  side  of  the  olecranon  a  hollow  appears. 
A  considerable  hard  swelling  is  felt  on  the  fore 
part  of  the  joint,  arising  from  the  projection  of 
the  lower  end  of  the  humerus.  The  hand  and 
fore-arm  are  supine,  and  the  power  of  bending 
the  joint  is  in  a  great  measure  lost.  (Sir  Astlei/ 
Cooper,  On  Dislocations,  p.  468.) 

[The  supination  of  the  hand  is  denied  by  Mal- 
gaigne,  who  says  he  has  never  observed  it,  but, 
on  the  contrary,  he  has  usually  found  it  in  a 
marked  condition  of  pronation.  The  same  sur- 
geon remarks,  tliat  the  fore-arm  can  usually  be 
readily  moved  in  pronation  or  supination  ;  and  in 
some  subjects  it  can  be  extended  even  beyond  the 
straight  line,  while  in  others  complete  extension 
is  impossible.  It  is  the  movement  of  flexion 
which  is  especially  interfered  with,  and  it  is  sel- 
dom that  the  arm  can  be  bent  to  a  right  angle 
without  severe  pain.  But  a  movement  altogetlier 
unnatural,  and  seldom  wanting  during  the  first 
twenty-four  hours,  is  that  by  which  the  humerus 
and  fore-arm  can  be  balanced  laternll}'  one  upon 
the  other.  The  head  of  tlio  radius  can  bo  felt 
behind  tlio  external  condyle,  rolli)ig  upon  tlic  ulna 
>n  pronation  and  supination,  and  by  pressing  with 
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the  finger  upon  its  upper  surface,  its  cup-shaped 
depression  with  its  rounded  border  can  be  recog- 
nised.] 

The  swelling  which  supervenes  in  twenty-four 
hours  after  the  accident  may  obscure  the  diagnosis; 
but,  notwithstanding  the  assertion  of  Boyer,  I 
believe  the  olecranon  and  internal  condyle  are 
never  so  concealed,  that  the  distance  between 
them  cannot  be  felt  to  be  increased.  It  is  true, 
that  the  friction  of  the  coronoid  process  against 
the  humerus  may  cause  a  grating  noise,  similar  to 
that  of  a  fracture  ;  and  some  attention  is  requisite 
to  establish  the  diagnosis  between  a  fracture  of  the 
lower  end  of  the  humerus,  and  a  dislocation  of  the 
fore-arm  backwards.  "  This  dislocation  (says  Sir 
Astley  Cooper)  is  at  first  sometimes  undiscovered 
in  consequence  of  the  great  tumefaction,  which 
immediately  succeeds  the  injury  ;  but  this  circum- 
stance does  not  prevent  the  reduction,  even  at  the 
period  of  several  weeks  after  the  accident  ;  for  I 
have  known  it  thus  reduced  by  bending  the  limb 
over  the  knee,  even  without  great  violence  being 
employed."    {On  Dislocations,  £(c.  p.  470.) 

A  luxation  backward  must  be  attended  with 
serious  injury  of  the  surrounding  soft  parts.  The 
lateral  ligaments  are  constantly  ruptured,  and 
sometimes  the  annular  ligament  of  the  radius.  In 
a  case,  dissected  by  Sir  Astley  Cooper,  the  annular 
ligament  was  entire.  The  biceps  muscle  was  only 
slightly  put  upon  the  stretch  ;  but  the  brachialis 
was  excessively  so.  Probably  the  lower  insertions 
of  the  biceps  and  brachialis  anticus  would  likewise 
be  more  frequently  lacerated,  by  the  violent  pro- 
trusion of  the  head  of  the  humerus  forwards,  were 
it  not  that  their  attachments  are  at  some  distance 
from  the  joint.  This  mischief,  however,  occa- 
sionally takes  place.  The  lower  end  of  the 
humerus,  indeed,  has  been  known  not  only  to 
lacerate  these  muscles,  but  to  burst  the  integu- 
ments, and  present  itself  externally  ;  an  instance 
of  which  is  recorded  by  Petit,  and  two  such  cases 
I  saw  during  my  apprenticeship  at  St.  Bartholo- 
mew's. Boyer  justly  remarks,  that  it  is  difficult 
to  conceive  how,  under  these  circumstances,  the 
brachial  artery  and  median  nerve  can  escape. 
In  fact,  this  vessel  has  sometimes  been  ruptur«d, 
and  mortification  of  the  limb  been  the  consequence; 
but  this  injury  of  the  artery,  and  the  hiccration  of 
the  muscles  and  skin,  are  rare  occurrences.  {Mai. 
Ckir.  t.  iv.  p.  215.)  Nor,  if  the  artery  were 
wounded,  would  gangrene  be  invariabh' the  result; 
for,  if  ray  memory  is  correct,  an  instance,  in  which 
the  limb  was  saved,  notwithstanding  such  a  com- 
plication, used  to  be  mentioned  by  Mr.  Aberncthy 
in  his  lectures,  and  a  similar  fact  is  recorded  by 
Cruveilhicr. 

Cruvcilhier  has  published  an  engraving  of  the 
changes,  which  followed  an  unreduced  dislocation 
of  the  elbow.  The  case  is  a  dislocation  of  the 
bones  of  the  fore-arm  from  the  humerus  backward. 
The  head  of  the  radius  and  the  olecranon  project  be- 
hind the  lower  end  of  the  humerus,  which  bone  i.s 
maintained  in  tlie  bent  position  by  deposits  of 
osseous  matter,  which  extend  in  a  pointed  form  to 
a  considerable  height.  Extension  and  flexion  of 
the  elbow  arc  both  equally  impossible  ;  motion  is 
restricted  to  a  slight  yielding,  allowed  by  some 
disproportion  between  the  lower  end  of  tlic  humerus 
and  the  capacity  of  tlio  osseous  sholl.  The  new 
bony  formation  arises  from  the  radius  and  ulna, 
uniting  them  solidly  togetiier,  embracing  the  lower 


eud  of  the  humerus  to  which  it  moulds  itself,  and 
ascending  an  inch  and  a  half  above  the  end  of  the 
humerus.  There  are  several  perforations,  or  de- 
ficiencies in  it,  through  which  the  humerus  is  per- 
ceptible. The  coronoid  process  of  the  ulna,  which 
is  blunted,  is  lodged  in  the  fossa  behind  tho  hu- 
merus. "  The  case  proves  (says  M.  Cruveilhier), 
that,  in  the  dislocation  of  the  fore-arm  from  the 
the  humerus  backward,  the  displacement  backward 
is  limited  by  the  coronoid  process  meeting  with  the 
olecranal  fossa  of  the  humerus  -.  that  there  must  be 
a  more  or  less  considerable  laceration  of  the 
brachialis  muscle  ;  and  that  the  tendon  of  the 
biceps  must  generally  remain  entire,  and  make  a 
tense  cord,  constituting  a  limit  to  the  displacement 
backwards.  If  the  violence  occasioning  a  dislocation 
backwards  should  be  carried  farther,  not  only  may 
there  be  laceration  of  the  brachialis,  but  also  of  the 
tendon  of  the  biceps,  the  brachial  artery,  the  veins, 
the  median  nerve,  and  even  the  skin,  attended  with 
protrusion  of  the  bone.  I  have  seen  a  case  of  this 
kind,  in  a  lady  who  was  thrown  from  her  horse, 
and  fell  on  the  palm  of  her  hand.  When  I  arrived, 
a  profuse  hcemorrhage  from  the  artery  had  just 
ceased,  in  consequence  of  syncope.  The  disloca- 
tion having  been  reduced,  I  kept  myself  ready  to 
secure  the  artery,  but  the  bleeding  did  not  return." 
The  case  terminated  favom-ably.  (See  CruveilMer, 
Anat.  Pulhol.  liv.  ix.  ch.  iv.  p.  8.) 

In  a  modern  publication,  an  instance  of  a  dis- 
location of  the  heads  of  the  radius  and  ulna  back- 
ward is  related,  where  the  lower  end  of  the  humerus 
protruded  through  the  integuments,  and,  as  it  could 
not  be  reduced,  it  was  sawn  off.  The  patient,  a 
boy,  recovered  the  full  use  of  his  arm.  {Evans, 
Pract.  Obs.  on  Cataract,  Compound  Dislocations,  ^c, 
p.  101,  1815.) 

LThe  injury  with  which  dislocation  of  the  elbow 
is  most  likely  to  be  confounded,  is  a  fracture  of  the 
humerus,  just  above  the  elbow,  or  in  young  per- 
sons, a  separation  of  its  epiphysis  from  the  shaft. 
Many  of  the  symptoms  mentioned,  but  especially 
the  projection  of  the  humerus  anteriorly,  and  of  the 
ulna  posteriorly,  are  common  to  both  cases.  The  fol- 
lowing diagnostic  marks  mentioned  by  IMalgaigne 
are  worthy  of  attention.  In  the  fracture,  tlie 
cutaneous  fold  of  the  elbow  is  always  below,  or  at 
the  most,  on  a  level  with  the  projection  of  the 
humerus  forwards.  In  dislocation,  this  cutaneous 
fold  always  ascends,  and  is  situated  above  the  pro- 
jection. In  fracture,  the  epicondyle  and  the 
epitroclilea  are  behind  the  axis  of  the  humerus  ;  in 
dislocation  they  are  in  aline  with  it.  In  fracture, 
they  are  at  the  same  distance  from  the  olecranon 
as  on  the  sound  side  ;  in  dislocation  the  interval  is 
necessarily  augmented.  Another  sign  of  disloca- 
tion, which  M.  Malgaigne  considers  important,  is  to 
befniindintlie  sharp  internal  margin  of  the  trochlear 
surface  of  the  humerus  ;  whicli  may,  ho  says,  al- 
most always  be  felt  througli  the  integuments,  at 
the  anterior  and  inner  part  of  the  joint  ;  ho  ims 
never  met  with  swelling  sufficient  to  prevent  this 
ridge  from  being  distinguisiicd,  with  the  pro- 
minence of  the  epitrochlea  situated  at  the  normal 
distance  above  it.  The  following  source  of  error 
in  old  dislocations  is  noticed  by  the  same  authority  ; 
it  happens,  sometimes,  that  tho  lymph  effused 
under  the  tendon  of  the  triceps  acfiuires  such  a  con- 
sistence, that  it  affords  to  the  touch  tho  sensation 
of  bone,  and  might  induce  the  belief  that  the  ole- 
cranon has  preserved  its  normal  relation  to  the 
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humerus:  In  illustration  of  this  he  relates  the 
case  of  a  young  man,  the  subject  of  a  disloca- 
tion of  the  elbow  of  two  months  and  a  half  standing, 
who  had  consulted  various  surgeons,  and  had  found 
them  undecided  in  their  opinion  whether  his  injury 
was  a  dislocation  or  a  fracture.  There  was  no  de- 
pression above  the  olecranon,  although  the  promi- 
nent margin  of  the  trochlea  could  be  felt  projecting 
anteriorly.  The  question  was  finally  decided  by 
Malgaigne,  who  inserted  a  needle  through  the 
tissues  above  the  olecranon  down  to  the  humerus, 
the  needle  traversed  without  difficulty  the  thickened 
lymph,  which  had  imposed  upon  the  sense  of  touch, 
and  thus  showed  to  what  extent  the  olecranon  was 
really  separated  from  the  humerus  in  comparison 
with  the  soraid  side. — Traiti.  des  Fract.  t.  ii,  p. 
582.] 

Incomplete  dislocation  hackwards. — [The  incom- 
plete dislocation  of  the  fore-arm  backwards  was 
described  by  J.  L.  Petit,  but  it  does  not  appear  to 
have  been  recognised  by  Sir  A.  Cooper,  and  its 
possibility  is  altogether  denied  by  Boyer,  who 
says  that,  if  the  siunmit  of  the  coronoid  process  is 
not  forced  by  the  effort  which  causes  the  displacement 
beyond  the  transverse  diameter  of  the  articular 
pulley  of  the  humerus,  the  latter,  on  account  of  the 
obliquity  of  its  surfaces,  will  fall  back  into  the  sig- 
moid cavity  of  the  ulna  when  the  effort  at  displace- 
ment has  ceased.   {Mai.  Chir.  t.  iv.  p.  214.)  The 
existence  of  an  incomplete  dislocation  has,  however, 
now  been  fully  established  by  Malgaigne,  who 
believes  it  to  be  even  more  common  than  the  com- 
plete kind.    The  symptoms  are  very  similar  to 
those  of  the  complete  kind,  the  chief  difference 
being  in  degree.    Thus,  the  olecranon  is  prominent 
behind,  and  the  humerus  in  front  of,  the  joint,  the 
antero-posterior  diameter  of  which  is  therefore  in- 
creased.   The  head  of  the  radius  is  partially  dis- 
placed backwards  from  the  external  condyle,  the 
point  of  the  coronoid  process  is  sometimes  situated 
beneath  the  trochlea,  sometimes  passes  behind  it 
altogether,  so  that  as  far  as  this  bone  is  concerned, 
the  dislocation  may  be  really  complete.    The  limb 
is  not  shortened,  and  the  bones  of  the  fore-arm  are 
fixed  against  the  humerus,  and  cannot  be  so  readily 
moved  in  different  directions  as  in  the  complete 
dislocation.   The  point  of  the  olecranon  is  on  a  level 
with,  or  even  a  little  ieweatfi, the  humeral  tuberosities, 
and  the  olecranon  is  not  so  dist,int  from  them  pos- 
teriorly as  in  the  complete  dislocation  ;  but  the 
principal  distinctive  mark  is  that  only  a  portion  oi 
the  cup-shaped  depression  on  the  head  of  the  radius 
can  be  felt  with  the  finger  behind  the  external 
condyle  in  the  incomplete  dislocation,  whereas  in 
tho  complete  tho  whole  of  it  can  bo  distinguished. 
(See  Ma/gai(/ne,  Traite  dcs  Fract.  cj'c.  vol.  ii.  p. 
598.)    Several  cases  of  incomplete  dislocation  of 
the  elbow  have  also  been  recorded  by  Dr.  Stapleton. 
(See  Dtddin  Quart.  Journ.  vol.  v.  p.  181,  1849.)] 
liodnction  of  the  dislocation  of  both  bones  of  the  fore- 
arm hackwards. — The  following  method  of  reduction 
is  advised  by  Boyer  : — Tho  patient  being  seated, the 
surgeon,  placing  himself  on  the  outside  of  the  dis- 
located limb,  is  to  place  the  four  fingers  of  both 
hands  in  front  of  the  elbow,and  his  two  thumbs  upon 
the  prominence  formed  by  tlio  olecranon,  so  that  he 
can  conveniently  make  pressure  in  opposite  direc- 
tions: upon  the  inferior  extreuiily  of  the  humerus 
to  press  it  backwards,  and  upon  the  olecranon,  to 
carry  it  forwards.    Two  assistants  then  take  hold, 
one  of  the  shoulder,  and  the  other  of  the  wrist, 
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and  make  extension  and  counter-extension.  At 
the  proper  moment,  tlie  surgeon  employs  his  fingers 
in  the  manner  indicated,  and  directs  the  assistant 
charged  with  the  extension  to  flex  the  fore-arm, 
and  he  will  perceive  that  the  articular  surfaces  have 
recovered  their  natural  situation.  (Trailcdes Mai. 
CIdr.  t.  iv.  p.  223.)  This  method  will  generally 
be  successful.  If  the  strength  of  the  patient,  or 
the  long  continuance  of  the  luxation,  render  it 
necessary  to  employ  a  greater  force,  extension  is  to 
be  made  with  a  towel  applied  on  the  wrist,  and  a 
cushion  is  to  be  placed  in  the  axilla,  and  the  arm 
and  trunk  fixed,  as  is  done  in  cases  of  luxation  of 
the  humems. 

In  Sir  Astley  Cooper's  method,  the  patient  sits 
in  a  chair.  The  surgeon  places  his  knee  on  the 
inner  side  of  the  elbow,  in  the  bend  of  the  joint  ; 
and,  taking  hold  of  the  patient's  wrist,  bends  the 
arm.  At  the  same  time,  he  presses  on  the  radius 
and  ulna  with  his  knee,  so  as  to  separate  them 
from  the  os  humeri.  Thus  the  coronoid  process  is 
pushed  out  of  the  posterior  fossa  of  the  humerus  ; 
and  whilst  the  pressure  is  kept  up  with  the  knee, 
the  arm  is  to  be  forcibly,  but  slowly,  bent,  and  the 
reduction  is  soon  eiFected.  According  to  the  same' 
authority,  the  bones  may  also  be  reduced  by  bend- 
ing the  arm  over  a  bedpost,  or  by  bending  it, 
whilst  it  is  engaged  in  the  opening  of  tlie  back  of 
the  elbow  chair  in  which  the  patient  sits.  {On 
Dislocations,  p.  469.) 

[Sir  A..  Cooper's  method  is  that  most  commonly 
adopted  in  this  country  ;  it  is  not,  however,  uni- 
versally approved .  Mr.  Skey  prefers  simple  exten- 
sion in  the  straight  line  ;  thinlcing  that  it  affords 
the  readiest  mode  of  detaching  the  coronoid 
process  from  the  posterior  surface  of  the  humerus, 
and  also  because  it  employs  equal  and  fair  tension 
both  on  the  biceps  and  brachialis  in  front,  and  on 
the  triceps  behind  ;  all  that  is  required  for  success 
being,  in  his  opinion,  to  bring  the  coronoid  process 
below  the  trochlea  of  the  humerus — for  the  radius 
presents  little  or  no  obstacle — when  it  will  rush 
forward  to  its  natural  surface,  and  the  dislocation 
is  reduced.    {Op.  Surg.  p.  94.) 

The  resources,  then,  which  the  surgeon  has  at 
his  command  for  the  reduction  of  recent  dislo- 
cations, consist  of  the  following  methods :  — 1st. 
Simple  extension  in  the  straight  line  ;  to  which 
may  be  added,  if  necessary,  pressure  and  counter- 
pressure  upon  the  displaced  extremities  of  the 
bones.  2nd.  Extension  in  the  straight  line,  and 
coaptation  by  means  of  direct  pressui'e  on  the  ends 
of  the  bones,  and  a  sudden  change  from  the  straight 
to  the  bent  position,  as  advised  by  Boyer.  3rd. 
Extension  throughout  in  the  bent  position,  as  re- 
commended by  Sir  A.  Cooper. 

In  the  case  of  an  incomi)la(e  dislocation,  either 
of  these  plans  will  suffice,  but  a  less  degree  of 
extension  will  probably  be  required,  as  it  is 
only  necessary  to  disengage  the  articular  surfaces 
from  each  other,  when  they  will  either  pass  of  their 
own  accord  into  their  proper  situation,  or  the  co- 
aptation can  be  completed  without  difficulty  by 
pres3ure.3 

After  the  reduction,  a  bandage  may  be  applied, 
evaporating  lotions  used,  and  the  arm  kept  in  a 
sling.  The  swelling,  which  follows,  is  to  be  com- 
bated by  antiphlogistic  means.  At  the  end  of 
seven  or  eight  days,  when  the  inflammation  has 
subsided,  the  articulation  is  to  be  gently  moved, 
and  the  motion  is  to  bo  increased  every  daj',  to 


remove  the  Btiffness  wliich  often  follows  these 
injuries. 

Most  recent  dislocations  of  the  elbow  are  easily 
reduced,  and  as  easily  maintained  so  ;  for  a  dis- 
placement is  prevented  by  the  reciprocal  manner  in 
which  the  articular  surfaces  receive  each  other,  and 
by  their  mutual  eminencies  and  cavities. 

[If  a  recurrence  of  the  displacement  should  take 
place  after  the  reduction,  it  is  probable  that  the 
dislocation  is  complicated  with  fracture  of  the 
coronoid  process.  When  that  process,  and  the 
brachialis  muscle  which  is  inserted  into  it,  are  de- 
tached from  the  ulna,  there  is  nothing  to  prevent 
the  bone  again  passing  backwards  behind  the 
trochlea,  under  the  slightest  impulse  from  without, 
or  simply  by  the  contraction  of  the  triceps  muscle. 
When  this  fracture  exists,  the  detached  coronoid 
process  rnay  perhaps  be  felt  on  the  anterior  aspect 
of  the  joint;  or  by  bending  the  fore-arm  beyond  a 
right  angle,  the  surfaces  may  be  brought  into  con- 
tact, and  crepitus  be  distinguished.  To  maintain 
the  reduction,  it  will  be  necessary  to  keep  the 
elbow  bent  at,  or  somewhat  beyond,  a  right  angle, 
and  this  position  must  be  maintained  for  three 
weeks  or  a  month,  before  passive  movements  are 
commenced,  in  order  to  afford  time  for  the  union  of 
the  fracture.  Sir  A.  Cooper  believes  that  the  union 
will  be  in  most  cases  ligamentous.] 

Sometimes  in  this  luxation,  the  annular  ligament, 
which  confines  the  head  of  the  radius  to  the  ex- 
tremity of  the  ulna,  is  torn,  and  after  the  reduction 
the  radius  becomes  displaced  either  backwards  or 
forwards  from  the  ulna.  In  such  cases,  pronation 
and  supination  are  difficult  and  painful  ;  though 
the  principal  luxation  has  been  reduced.  The 
radius  may  be  easily  replaced  by  pressing  it  in  the 
proper  direction,  and  it  is  to  be  kept  in  its  place 
by  a  compress,  applied  to  the  anterior  or  posterior 
aspect  of  the  fore-arm,  as  the  case  may  require. 
The  bandage  and  compress  are  to  be  taken  oif  every 
two  or  three  days,  and  the  joint  gently  bent  and 
extended. 

[For  the  reduction  of  old  dislocations,  greater  force 
will  be  required.  Boyer  recommended  for  their 
reduction  the  employment  of  the  pulleys,  in  the 
same  way  as  in  dislocation  of  the  shoulder,  to 
make  extension  and  counter- extension  in  a  straight 
line  from  the  wrist  and  shoulder.  He  advised  that 
the  joint  should  be  previously  moved  forcibly  in 
different  directions,  to  weaken  or  to  break  down, 
if  possible,  the  new  adhesions  wliich  have  been 
formed. 

A  dislocation  of  the  elbow  becomes  irreducible  at 
a  much  earlier  period  than  a  dislocation  of  the 
shoulder.  Boyer  speaks  of  a  month  or  six  weeks 
as  the  time  beyond  which  it  would  be  useless  to 
interfere.  Many  instances  are  recorded,  liowever, 
in  which  reduction  lias  been  accomplished  after  a 
much  longer  interval  than  this.  Sir  A.  Cooper 
succeeded  at  three  montlis,  M.  Maisonneuve  also 
at  three,  and  M.  Roux  at  five  months.  Mr.  Darke 
was  successful  on  two  occasions,  once  at  five  months, 
and  once  at  fourteen  weeks  after  the  accident.  In 
these  cases  continuous  extension  was  practised  ;  the 
traction  being  kept  up  in  the  first  case  for  the  ex- 
traordinary period  of  eight  hours  and  a-half.  The 
pulleys  were  applied,  and  the  force  was  increased 
every  ten  minutes  for  two  hours  <aud  .vhalf ;  the 
elbow  was  then  bent  to  25°,  and  the  extension 
was  continued  at  this  angle  for  two  hours.  It  was 
then  bent  to  0'0°,  and  traction  was  made  for  ano- 


ther  two  hours.  It  was  then  bent  to  a  right  angle, 
and  extended  for  an  hour.  Then  the  foie-arm  was 
made  the  fixed  point,  and  extension  was  practised 
upon  the  arm  for  an  hour.  At  length,  at  the  end 
of  this  time,  the  reduction  was  clYocted.  (See  Gax. 
Med.  1843,  p.  302  ;  and  Malgaigne,  Op.  cit.  p. 
103.) 

Now  that  we  have  the  assistance  of  chloroform, 
it  is  perhaps  not  too  much  to  say,  that  the  reduc- 
tion may  be  attempted  with  advantage  up  to  a 
period  of  six  or  eight  months,  for  even  if  perfect 
replacement  cannot  be  accomplished,  so  as  to  remedy 
the  deformity,  the  rupture  or  elongation  of  the  ad- 
hesions will  be  followed  by  a  great  increase  in  the 
mobility,  and  conseq^uently  in  the  usefulness  of  the 
injured  limb. 

If  too  much  force  is  used  there  is  some  risk  that 
the  olecranon  may  be  fractured.    Several  instances 
of  this  have  been  met  with  ;  but  in  some  the  frac- 
ture of  the  olecranon  appears  to  have  been  advan- 
tageous, inasmuch  as  it  permitted  the  reduction  to 
take  place.    (See  Malflcdgne,  op.  cit.  p.  145.)  In 
one  case  of  six  months'  standing,  M.  Gerdy  prac- 
tised subcutaneous  section  of  the  triceps  tendon, 
hut  without  success.    Several  melancholy  instances 
are  on  record,  showing  the  unfortunate  results  of  the 
employment  of  an  excessive  degree  of  force  in  the  re- 
duction. In  some,  the  vessels  and  nerves  have  been 
torn  through,  and  mortification  of  the  limb  has  been 
the  result.    In  a  case  under  Lisfranc,  of  dislocation 
of  four  months'  standing,  in  a  child  of  ten  years  old, 
death  took  place  on  the  following  day,  and  was  ap- 
parently caused  by  the  exhaustion  and  shock  con- 
sequent upon  the  operation.] 

2.  Lateral  dislocalions  of  tlie  elbow. — These  are 
differently  described  by  Boyer  and  by  Sir  A.  Cooper. 
The  former  speaks  of  the  displacement  as  taking 
place  directly  inwards  or  directly  outwards,' &nd  as 
being  the  result  of  considerableviolence,  acting  upon 
thearm  and  fore-arm  at  the  same  time,  and  in  opposite 
directions.    It  ia  almost  invariably  partial,  on  ac- 
count of  the  great  breadth  of  the  articular  surfaces, 
which  are  still  in  contact,  though  their  relations  are 
more  or  less  changed  ;  in  the  dislocation  inwards, 
for  example,  the  superior  extremity  of  the  radius 
corresponds  to  the  trochlear  surface  of  the  humerus  ; 
and  in  the  dislocation  outwards,  the  greater  sigmoid 
cavity  of  the  ulna  receives  the  external  condyle  of 
the  humerus.  In  the  one  case,  the  external  condyle, 
and  in  the  other,  the  internal  condyle,  is  unnatur- 
ally prominent,  while  jn  both  tlie  transverse  dia- 
meter of  the  elbow  is  increased.    Nevertheless,  he 
says,  if  the  action  of  the  exciting  cause  is  sufficient, 
the  bones  may  be  removed  altogether  from  their 
natural  contact,  and  the  dislocation  is  then  complete. 
In  the  hitter  case,  if  the  bones  of  the  fore-arm  are 
carried  outwards,  they  may    even   overlap  the 
humerus,  and  be  drawn  up  on  its  outer  side  ;  but  if 
the  luxation  is  inwards,  tiiia  does  not  take  place, 
the  bones  of  the  fore-arm  being  sustained  by  the 
internal  condyle  of  the  humerus,  wliich  is  so  mud 
more  prominent  than  the  external.    (See  JJoijcr 
Traiti  des  Mai.  Chir.  t.  iv.  p.  229.) 

Sir  A.  Cooper. does  not  appear  to  have  met  witl 
the  lateral  dislocation,  as  described  by  Boyer,  hut 
speaks  of  the  lateral  displaconieiit  as  combined  with 
displacement  backwards.    Tiie  lateral  dislocations 
descrilied  by  him  are,  in  fact,  a  combination  of  the 


complete  dislocation  backwards  with  a  partial  dis 
placement  either  outwards  or  inwards,] 


DISLOCATION.  537 
In  the  dislocation  lachwards  and  outwards,  the 
coronoid  process  is  situated  on  the  back  part  of  the 
external   condyle.     The  projection  of  the  ulna 
backwards  is  even  greater  than  in  the  dislocation 
of  both  bones  directly  backwards,  and  the  radius 
forms  a  protuberance  behind,  and  on  the  outer  side 
of  the  elbow.    By  moving  the  hand,  the  rotation 
of  the  head  of  the  radius  can  be  distinctly  felt.  In 
the  dislocation  lachwards  and  inwards,  the  ulna  is 
thrown  behind  the  internal  condyle,  when  it  still 
projects  backwards,  as  in  the  external  lateral  dislo- 
cation ;  and  the  head  of  the  radius  is  in  the  pos- 
terior fossa  of  the  humerus,  and  the  external  condyle 
of  the  OS  humeri  projects  very  much  outwardly.  {Sir 
A.  Cooper,  op.  cit.  p.  448,  ed.  1842.) 

[The  manner  in  which  these  dislocations  are  pro- 
duced is,  in  Sir  A.  Cooper's  opinion,  the  same  as 
in  that  directly  backwards,  but  the  direction  of  the 
fall  is  varied,  or  it  may  be  caused  by  the  wheel  of 
a  carriage  passing  over  the  arm  whilst  it  is  placed 
upon  uneven  ground.  M.  Malgaigne  believes  that 
the  cause  of  the  dislocation  backwards  and  outwards 
is  usually  a  fall  on  the  inner  surface  of  the  ulna, 
which  impresses  upon  the  fore-arm  a  movement  of 
rotation  inwards  and  backwards,  combined,  at  the 
same  time,  with  impulsion  outwards. 

Lateral  dislocations  of  the  elbow  are  much  less  . 
frequent  than  those  directly  backwards,  but  there 
is  no  doubt  that  they  do  occur,  both  in  the 
manner  described  by  Boyer,  and  in  that  described 
by  Sir  A.  Cooper,  although  of  the  two  varie- 
ties the  latter  appears  to  be  the  more  common. 
M.  Malgaigne  has  collected  four  examples  of  the 
incomplete  dislocation  outwards,  and  five  of  that 
inwards — one  of  the  latter  coming  under  his  own 
observation.  He  has  himself  witnessed  five  cases 
of  dislocation  backwards  and  outwards,  and  four  of 
dislocation  backwards  and  inwards. 

With  respect  to  complete  lateral  dislocations,  it 
does  not  appear  that  any  example  has  been  met 
with  in  the  direction  inwards,  although  several 
well-authenticated  cases  of  complete  dislocation 
outwards  are  on  record.    One  is  mentioned  by 
Diipuytren  {Le(;.ons  Orales,  t.  i.  p.  131);  another 
by  M.  J.  Cloquet  {Gax.  des  Hop.  t.  ii.  p.  139)  ; 
and  a  third  by  M.  Nelaton  {Elem.  de  Pathol, 
Chir.  t.  ii.  p.  391.)    Several  others  have  since  been 
observed,  amounting  to  ten  altogether.    M.  Mal- 
gaigne believes  thein  to  be  caused  in  the  same  way 
as  the  dislocation  backwards  and  outwards  ;  tlie 
force  producing  which  ma)',  if  carried  to  a  greater 
extent,  cause  the  bones  of  the  fore-arm  to  pass  en- 
tirely beyond  the  humerus  on  the  outer  side.  From 
the  cases  which  have  been  observed,  the  general 
characters  of  this  dislocation  appear  to  be,  that  the 
two  bones  are  displaced  on  the  outer  side  of  the  hu- 
merus, not  in  a  direct  line,  but  with  the  radius  turned 
forwards,  and  projecting  in  this  direction  beyond 
the  plane  of  the  external  condyle.    The  fore-ann 
is  therefore  twisted  inwards  upon  its  axis,  in  such 
a  manner  that  its  posterior  surface  looks  outwards, 
and  its  anterior  surface  inwards.    This  rotation  in- 
wards was  in  one  case  carried  to  so  great  a  degree, 
that  the  head  of  the  radius  was  lodged  in  the  coro- 
noid depression  on  the  anterior  surface  of  the  hu- 
merus.   The  prominence  of  the  olecranon  is  absent 
from  the  posterior  surface  of  the  arm,  where  the 
smooth  posterior  surface  of  the  humerus  can  be 
felt,  terminating  in  the  depression  for  the  olecranon 
and  the  articular  surface  of  the  trochlea,  which  are 
covered  only  by  the  skin.  Tiic  olecranon  is  very  pro« 
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minent  externally  and  the  greater  sigmoid  cavity  em- 
braces and  conceals  the  external  condyle  and  condy- 
loid ridge.  The  arm  is  in  a  condition  of  semiflexion 
and  much  pronated.  In  the  case  observed  by  M. 
N^laton,  ill  wliich  the  dislocation  was  of  twenty 
years'  standing,  flexion  and  extension  could  only  be 
performed  in  a  very  limited  degree,  but  the  move- 
ments of  pronation  and  supination  were  preserved. 
In  another  case,  observed  by  M.  Robert,  of  an  old 
man  of  seventy,  who  had  dislocated  the  bones  in 
his  infancy,  flexion  and  extension  were  tolerably 
free,  and  the  arm  was  nearly  as  strong  as  on  the 
sound  side.    (See  Malgaiff7ie,  loc.  cit.  p.  614.) 

A  case  of  complete  dislocation  outwards  was 
lately  (Dec.  1859)  seen  at  St.  Mary's  Hospital, 
and  reduced  by  Mr.  Davis,  one  of  the  house  sur- 
geons. The  patient  had  fallen  from  a  cart  and 
had  struck  the  inner  side  of  his  elbow.  He  was 
brought  to  the  hospital  a  few  minutes  after  the  ac- 
cident, and  before  any  swelling  had  had  time  to  take 
place.  The  upper  end  of  the  ulna  rested  upon  the 
external  condyle  of  the  humerus,  and  the  triceps 
was  noticed  passing  obliquely  outwards  to  join  the 
displaced  olecranon :  the  fossa  for  the  olecranon 
could  be  distinctly  felt  at  the  back  of  the  joint  ; 
the  radius  was  placed  in  front  of  the  external 
condyle.] 

Reduction  of  the  lateral  dislocations  of  {lie 
eZJojo.— Boyer  advised  the  reduction  of  the  direct 
lateral  dislocations  to  be  effected,  by  extending  the 
fore-arm  on  the  humerus,  and  at  the  same  time  push- 
ing the  extremity  of  the  humerus,  and  the  ends 
of  the  ulna  and  radius,  in  opposite  directions. 

In  each  of  the  haclcward  and  lateral  dislocations, 
(according  to  Sir  Astley  Cooper,)  the  reduction  may 
be  performed  by  bending  the  arm  over  the  knee, 
even  without  particularly  attending  to  its  direc- 
tion inwards  or  outwards  ;  for  as  soon  as  the 
radius  and  ulna  are  separated  from  the  humerus  by 
the  pressure  of  the  knee,  the  muscles  give  them  the 
proper  direction  for  reduction.  But  in  a  recent  case, 
as  one  which  he  relates  proves,  he  considers  that  the 
business  may  be  most  readily  accomplished  by 
forcibly  extending  the  arm  ;  for  when  this  is  done, 
the  biceps  and  brachialis,  which  are  stretched  over 
the  condyles  of  the  humerus,  draw  the  heads  of 
the  radius  and  ulma  into  their  right  places  again, 
(p.  427.)  ^ 

[With  reference  to  this  latter  proceeding,  M. 
Malgaigne  refers  to  a  case  of  dislocation  backwards 
and  outwards,  related  by  M.  Debruyn,  in  which 
he  thinks  it  may  have  caused  the  tendons  of  the 
biceps  and  brachialis  to  slip  behind  the  external 
condyle.    The  case  is  also  instructive,  as  exem- 
plifying the  evil  consequences  of  too  great  em- 
ployment of  force.     In  this  case  after  various 
methods  had  tried  and  failed,  the  suggestion  of 
Sir  A.  Cooper  was  acted  upon,  but  equally  with- 
out success.    Tlie  reduction  was  then  postponed. 
On  the  following  day,  when  the  traction  was 
renewed,  it  was  found  that  in  proportion  as  the 
bones  of  the  fore-arm  were  drawn  downwards,  they 
'^''"'ed  still  further  outwards,  so  as  to  give  to 
the  displacement  the  character  of  a  complete  dislo- 
cation outwards,  but  it  was  found  impossible  to 
carry  the  olecranon  inwards,  and  immediately  the 
extension  was  suspended  :  the  bones  flew  back  to 
ineir  tormer  position.    Gangrene  supervened,  and 
tne  arm  was  amputated.    The  dissection  sliowed 
inat  the  tendons  of  the  brachialis  anticus  and  biceps 
nnu  passed  behind  the  external  condyle.  The 
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bracliial  artery  and  median  nerve  were  found  to  L 
ruptured,    (p.  613.) 

In  the  complete  dislocation  outwards,  the  reduc- 
tion has  usually  been  accomplished  with  much 
greater  facility  than  might  have  been  expected 
I  he  surgeon  may  embrace  the  humerus  with  hh 
his  two  hands,  and  press  with  his  thumbs  upon  the 
outer  surface  of  the  olecranon,  to  push  it  first  in- 
wards, and  then  forwards  ;  should  the  radius  be 
much  rotated  inwards,in  the  manner  which  has  been 
described,  it  may  be  carried  outwards  by  supinat- 
ing  the  hand  ;  in  one  case,  supination,  combined 
with  very  slight  traction,  eff'ected  the  reduction, 
coaptation  being  completed  by  the  muscles,  with- 
out the  intervention  of  the  surgeon.  (See  Mai- 
gaigne,  loc.  cit.  p.  618.) 

In  the  case  seen  at  St.  Mary's  Hospital,  the  ulna 
was  readily  reduced  by  bending  the  elbow  over  the 
knee,  but  the  radius  remained  in  front  of  the 
external  condyle.  This  bone  was  next  replaced  by 
means  of  pressure  upon  its  head,  while  the  arm 
was  kept  in  the  extended  position.  The  patient 
rapidly  recovered  the  movements  of  the  limb.] 


[3.  Dislocation  of  both  bones  of  tlie  fore-arm  for- 
wards— It  was  asserted  by  J.  L.  Petit,  that  this 
dislocation  was  impossible,  unless  accompanied  by 
fracture  of  the  olecranon  process  ;  and  this  statement 
has  been  repeated  by  most  surgical  writers.  Sub- 
sequent observations,  however,  have  proved  this 
opinion  to  be  doubly  incorrect,  inasmuch  as  there 
are  at  least  six  well  authenticated  instances  of  the 
dislocation  luitlmut  the  fracture,  and  only  three  pub- 
lished cases  in  which  the  two  were  combined.  A 
fall  upon  the  elbow,  when  the  joint  is  flexed,  ap- 
pears to  be  the  ordinary  cause  of  this  accident. 
The  dislocation  may  be  incomplete  or  complete.  In 
the  former,  which  appears  to  be  rather  the  more 
frequent  of  the  two,  the  summit  of  the  ole- 
cranon is  applied  to  the  inferior  part  of  the  humeral 
trochlea,  causing  an  elongation  of  the  limb  equiva- 
lent to  the  height  of  the  olecranon,  and  the  head  of 
the  radius  is  separated  by  a  sensible  interval  from 
the  external  condyle.    The  fore-arm  may  be  ex- 
tended in  a  straight  line  with  the  arm,  or  it  may  be 
found  slightly  flexed.    In  the  complete  dislocation, 
the  extremities  of  the  radius  and  ulna  are  situated 
in  front  of  the  humerus,  and  may  ascend  so  far  as 
to  produce  a  decided  shortening  of  the  limb.  There 
will  be  a  deep  depression  posteriorl3%  while  in 
front  the  radius  and  ulna  are  prominent  beneath 
the  integuments.    In  a  case  of  compound  disloca- 
tion observed  by  Mr.  Prior,  the  humerus  protruded 
through  the  integuments  posteriorly,  to  the  extent 
of  two  inches  and  a  half,  and  the  radius  and  ulna 
had  ascended  to  a  similar  distance  in  front.  In 
this  case  the  fore-arm  was  bent  at  a  riglit  angle 
with  the  arm.    (See  Lancet,  Dec.  1844.) 

The  reduction  of  the  incomplete  dislocation  has 
always  been  accomplished  with  ease.  The  surgeon 
should  make  pressure,  in  opposite  directions,  upon 
the  dislocated  bones  of  the  arm  and  fore-arm,  while 
the  limb  is  gradually'  brought  from  the  straight  to 
the  flexed  position. 

In  a  case  of  complete  dislocation,  M.  Monin  first 
attempted  to  bring  down  the  olecranon  to  the  level 
of  the  trochlea,  by  making  vigorous  extension  in  a 
straight  line.  Failing  to  accomplish  this,  lie  forcibly 
flexed  tlic  elbow,  bringing  it  thus  into  tlie  position 
in  which  ho  presumed  it  to  have  been  when  the 
accident  happened  ;  then  makingextension  upon  the 
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hunierua,  by  means  of  a  band  passed  beneath  tlie 
axilla,  he  applied  his  two  hands,  with  the  fingers 
crossed,  upon  the  anterior  surface  of  the  fore-arm 
close  to  the  elbow,  and  thus  drawing  the  radius 
and  ulna  downwards  and  backwards,  effected  the 
reduction  at  once. — {Malgaigne,  op.  cit.  p.  628.) 

Three  recorded  cases  only  of  dislocation  forwards, 
with  fracture  of  the  olecranon  could  be  met  with 
by  Malgaigne.  One  was  observed  by  M.  Ph. 
Boyer.  The  subject  of  it  had  fallen  upon  the  palm 
of  the  hand,  from  a  height  of  45  feet.  Posteriorly 
the  olecranon  could  be  felt  between  the  condyles, 
moveable  transversely,  while  in  front  the  head  of 
the  radius  and  the  point  of  the  coronoid  process 
could  be  felt  raising  the  brachialis  anticus  and 
biceps,  a  finger's  breadth  above  the  level  of  the 
condyles.  The  reduction  was  easily  effected,  but 
as  soon  as  the  limb  was  left  to  itself,  the  displace- 
ment recurred.  The  patient  died  shortly  from 
other  injuries,  and  the  autopsy  displayed  a  fracture 
of  the  base  of  the  olecranon,  leading  obliquely  down- 
wards and  backwards,  with  the  radius  and  ulna 
carried  forwards,  and  mounting  upwards  half  an 
inch  above  the  humeral  condyles. 

A  preparation  of  this  injury  remaining  imreduced, 
is  preserved  in  the  Dupuytren  Museum,  and  is  de- 
scribed and  figured  by  M.  Malgaigne,  PI.  xxiv. 
The  olecranon  has  united  by  bone  to  the  ulna,  not 
in  a  straight  line,  but  forming  a  considerable  angle 
backwards  with  the  shaft. 

M.  Velpeau  met  with  a  somewhat  analogous 
case  of  eight  years'  standing,  but  without  union  of 
the  olecranon,  which  was  carried  upwards  two 
fingers'  breadth  above  the  lower  end  of  the  humerus. 
The  radius  and  ulna  were  situated  in  front,  resting 
upon  the  anterior  surface  of  the  humerus.  This 
patient  had,  nevertheless,  a  tolerably  useful  arm. 
(See  Malf/aiffjie,  t.  ii.  p.  633.) 

The  principal  difficulty  in  the  case  under  con- 
sideration, would  be  to  maintain  the  bones  in  their 
proper  situation  after  reduction.  For  this  purpose, 
the  most  appropriate  method  would  be  to  keep  the 
limb  in  the  straight  position  by  the  application  of 
a  splint  to  the  anterior  surface  of  the  arm  and  fore- 
arm, as  in  ordinary  fracture  of  the  olecranon,  with 
the  addition  of  a  compress  to  press  the  radius  and 
ulna  backwards,  and  keep  them  in  their  place.] 

[4.  Dislocation  of  (he  ttlna  hachuiurds  and  the 
radius  forwards. — An  instance  of  this  singular  form 
of  injury  was  met  with  by  Mr.  Bulley,  of  Reading, 
and  is  described  by  him  in  the  Provincial  Med. 
and  Sury.  Jotirn.  June  1041.  A  man,  aged  2!!, 
fell  from  a  railway  waggon,  coming  to  the  ground 
upon  his  hands.  On  examination,  the  ulna  was 
found  to  be  dislocated  backwards,  the  coronoid  pro- 
cess being  lodged  in  the  cavity  for  the  olecranon  ; 
while  the  radius,  on  the  contrary,  was  dislocated 
forwards,  above  the  point  occupied,  in  the  normal 
condition,  by  the  coronoid  procoBS,  thus  crossing 
the  ulna.  The  fore-arm  was  slightly  flexed,  anc[ 
every  attempt  to  further  flex  or  to  extend  it  pro- 
duced severe  pain.  Slight  extension  sufliccd  to 
reduce  the  ulna,  but  thu  radius  remained  in  front 
of  the  condyle,  and  prevented  flexion  of  the  limb. 
Pressure  upon  the  radius  reduced  it  in  its  turn,  and 
19  days  afterwards  the  patient  loft  the  Hospital, 
and  was  able  to  return  to  his  duties. 

A  very  similar  caso  was  observed,  in  the  same 
year,  by  M.  Michaux,  and  was  also  reduced  with- 
out difiiculty,  the  ulna  being  first  replaced  and  tlien 


the  radius.    A  third  has  been  recorded  by  M.  de 

Mayer,  but  in  this  instance,  in  consequence  of  the 
swelling,  the  nature  of  the  injury  was  not  recog- 
nised till  the  fourteenth  day,  and  reduction  was 
then  found  to  bo  impossible.  (See  Malgaigne,  p. 
630.)  Mr.  Erichsen  speaks  of  having  witnessed 
two  instances  of  this  accident  iit  University  College 
Hospital.    {Science  and  Art  of  Surgery,  p.  232.)] 

5.  Dislocation  of  the  ulna  backwards  alone. — [Ac- 
cording to  Sir  A.  Cooper,  the  ulna  is  sometimes 
thrown  backwards  upon  the  os  humeri  without 
being  followed  by  the  radius.  The  limb,  he  states, 
is  then  much  deformed  by  the  contortion  inwards 
of  the  fore-arra  and  hand.  The  olecranon  is  un- 
duly prominent  posteriorly.  Extension  of  the 
arm  is  impracticable,  and  it  cannot  be  bent  to  more 
than  a  right  angle.  The  distinguishing  marks 
of  the  accident  are  the  projection  of  the  ulna,  and 
the  twist  of  the  fore-arm  inwards.  It  is  caused, 
says  Sir  A.  Cooper,  by  a  severe  blow  on  the  lower 
end  of  the  ulna,  by  which  it  is  pushed  suddenly 
upwards  and  backwards.  In  a  specimen  of  this 
injury  in  the  museum  of  St.  Thomas's  Hospital,  in 
which  the  dislocation  had  existed  a  long  time 
without  reduction,  the  coronoid  process  is  thrown 
into  the  posterior  fossa  of  the  humerus;  the  olecra- 
non projects  posteriorly;  the  radius  rests  upon  the 
external  condyle,  and  has  formed  a  small  socket 
for  its  head,  in  which  it  was  able  to  roll.  The  coro- 
nary and  oblique  ligaments  had  been  torn  through, 
and  also  a  small  part  of  the  interosseous  ligament. 

According  to  MM.  Nelaton  and  Malgaigne, 
the  ulna  and  radius  are  not  usually  separated  from 
each  other  in  this  dislocation,  and  the  coronary 
ligament  is  not  necessarily  ruptured,  but  the  ulna 
passes  backwards  and  somewhat  outwards  behind 
the  radius,  and  the  radius  executes  a  movement  ot 
rotation  upon  the  external  condyle,  which  allows  it 
to  preserve  its  normal  relation  with  the  displaced 
ulna.  The  point  of  the  olecranon  is  therefore  ap- 
proximated to  the  epicondyle,  but  is  situated  at  a 
considerably  increased  interval  from  the  epitrochlea. 
The  fore-arm  is  usually  slightly  flexed  ;  but  it  may 
be  found  completely  extended,  as  in  one  case  ob- 
served by  M.  Malgaigne.  Pronation  and  supina- 
tion are  performed  without  difficulty.  M.  Malgaigne 
believes  this  accident  to  be  caused,  not  in  the  way 
suggested  by  Sir  A.  Cooper,  but  by  a  fall  on  the 
elbow  or  inner  side  of  the  fore-arm,  impressing 
upon  the  ulna  a  movement  of  rotation  inwards  and 
backwards.  It  is  the  same  force,  he  believes, 
which,  when  more  powerfully  exerted,  carries  the 
radius  also  backwards,  and  produces  the  complete 
dislocation. 

Sometimes,  however,  the  ulna  does  not  oc- 
cupy the  position  just  described,  but  becomes 
displaced  inwards,  as  well  as  backwards  ;  and 
when  this  is  the  case,  its  connexion  with  the 
radius  must  necessarily  have  been  destroyed.  In 
a  case  communicated  to  Mr.  B.  Cooper  by  Mr. 
Gossot,  the  coronoid  process  rested  against  the  inner 
condyle  ;  and  in  another  seen  by  M,  Sddillot,  the 
ulna  projected  on  the  inner  side  of  the  elbow,  on 
the  same  level  as  the  prominence  of  the  epitrochlea. 
The  accident,  in  Mr.  Gossel's  case,  was  supposed  to 
have  been  caused  by  a  fall  on  the  outer  side  of  the 
olecranon,  when  the  arm  was  bent.  (See  Sir  A. 
C'oopcr,On Dislocations,  (^'C.  ed.by,,/?.  Cooper,  1842, 
p.  4.50.)  The  reduction  may  bo  accomplished  in 
the  same  way  as  in  the  dislocation  of  both  bones 


540 

backwards,  and  it  is  usually  attended  with  less 
difficulty  than  the  dislocation  of  both  bones. 

M.  Malgaigue  describes  a  remarkable  case,  in 
which  the  ulna  was  dislocated  backtvards  and  oiU- 
tvards  behind  the  radius,  but  in  which  the  ulna  was 
so  placed,  that  the  greater  sigmoid  cavity  was 
directed  outwards,  and  the  coronoid  process  pointed 
outwards  and  forwards.  The  reduction  was  readily 
effected,  the  patient  being  placed  under  the  influence 
of  chloroform,  by  slight  extension  from  the  wrist, 
combined  with  pressure  upon  the  displaced  ulna  in 
the  appropriate  direction.    (Loc.  cit.  p.  631.)] 

6,  Dislocation  of  the  radius  forwards.  — ■  The 
radius,  the  moveable  agent  of  pronation  and  su- 
pination, rolls  round  the  ulna,  by  means  of  two 
articular  surfaces ;  one  above,  slightly  convex, 
broad  internallj',  narrow  outwardly,  and  corres- 
ponding to  the  lesser  sigmoid  cavity  of  the  ulna,  in 
which  it  is  lodged;  the  other  below,  concave,  semi- 
circular, and  adapted  to  receive  the  convex  edge 
of  the  ulna.  Hence,  there  are  two  joints,  differing 
in  their  motions,  articular  surfaces,  and  ligaments. 

Above,  the  radius  in  pronation  and  supination 
only  nioves  on  its  own  axis;  below,  it  rolls  round 
the  axis  of  the  ulna.  Here,  being  more  distant 
from  the  centre,  its  motions  must  be  both  more 
extensive  and  powerful,  than  they  are  above.  The 
head  of  the  radius,  turning  on  its  own  axis  in  the 
annular  or  coronary  ligament,  cannot  distend  it  in 
any  direction.  On  the  contrarj',  below,  the  radius, 
in  performing  pronation,  stretches  the  posterior  part 
of  the  capsule,  and  presses  it  against  the  immoveable 
head  of  the  ulna,  which  is  apt  to  be  pushed 
through,  if  the  motion  be  forced.  A  similar  event, 
in  a  contrary  direction,  takes  place  in  supination. 
The  front  part  of  the  capsule  being  rendered  tense, 
may  now  be  lacerated. 

In  the  dislocation  of  the  head  of  the  radius  for- 
wards, this  part  is  thrown  into  the  hollow  above 
the  external  condyle,  and  upon  the  coronoid  pro- 
cess of  the  ulna.  According  to  Sir  Astley  Cooper, 
the  fore-arm  is  slightly  bent,  but  cannot  be  bent 
to  a  right  angle,  nor  completely  extended.  When 
it  is  suddenly  bent,  the  head  of  the  radius  strikes 
against  the  fore  part  of  the  os  humeri.  The  hand 
is  in  the  prone  position,  and,  if  rotated,  the  cor- 
responding motion  of  the  head  of  the  radius  can 
be  felt  at  the  upper  and  front  part  of  the  elbow 
joint.  A  depression  can  be  felt  posteriorly  in  the 
situation  normally  occupied  by  the  head  of  the 
radius.  The  coronary  or  annular,  the  oblique 
ligament,  the  front  of  the  capsular,  and  a  portion 
of  the  interosseous  ligament,  are  torn.  [One  symp- 
tom, mentioned  by  Malgaigne,  but  unnoticed  by 
any  other  writer,  is  an  oblique  inclination  outwards 
of  the  fore-arm.  This  obliquity  increases,  and  per- 
haps partly  ficcounts  for,  the  ascent  of  the  radius  in 
front  of  the  exteriuil  condyle.] 

Sir  Astley  Cooper  refers  the  cause  of  this  acci- 
dent to  a  fall  upon  the  hand,  when  the  arm  is  ex- 
tended; in  which  event  the  radius  receives  tlie 
weight  of  the  body,  and  is  forced  up  by  the  side 
of  the  ulna,  and  thrown  over  the  external  condyle 
upon  the  coronoid  process.  It  has  also  been 
caused  by  falls  on  the  elbow;  and  by  traction  upon 
the  hand  while  in  a  condition  of  supination. 

Sir  Astley  Cooper  has  seen  six  examples  of  the 
dislocation  of  the  head  of  the  radius  forwards.  And 
the  accident,  although  denied  by  Boyor,  is  now 
well  known  to  be  of  tolerably  frequent  occurrence. 
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[Mr.  Bransby  Cooper  met  with  a  case  which 
was  complicated  by  a  fracture  of  the  radius  about 
an  inch  and  a  half  below  its  head,  a  circumstance 
which  at  first  occasioned  some  doubt  as  to  whe- 
ther or  not  the  projection  in  front  of  the  joint  was 
formed  by  the  head  of  the  radius,  since  upon  ro- 
tating the  hand  no  motion  of  the  tumor  could  be 
perceived. 

An  incomplete  dislocation  of  the  radius  forwards 
also  sometimes  occurs.    This  partial  displacement 
was  noticed  by  Hippocrates,  andM.  Malgaigne  be- 
lieves it  to  be  the  most  frequent  of  all  the  displace- 
ments to  which  the  radius  is  subject.   It  occurs 
most  frequently  in  very  young  children,  from  trac- 
tion on  the  hand  to  prevent  the  child  from  falling ; 
but  it  has  been  noticed  also  in  adults  from  falls' 
upon  the  hand  or  upon  the  fore-arm.    The  fore- 
arm is  slightly  flexed,  the  hand  is  pronated,  and 
supination  is  impossible  without  causing  severe  pain. 
The  displacement  varies  in  extent ;  usually  the  pro- 
jection of  the  head  of  the  radius  may  be  felt  in 
front,  and  a  corresponding  depression  posteriori)-. 
The  depression  may  perhaps  be  felt  when  the  pro- 
jection forwards  is  so  slight  as  not  to  be  distin- 
guished, in  consequence  of  the  greater  thickness  of 
soft  parts  in  front  than  behind.    The  partial  dislo- 
cation may  occur  without  rupture  of  the  coronary 
ligament,  as  in  one  case  in  which  M.  Malgaigne  had 
an  opportunity  of  examining  the  joint  after  death. 
He  has  met  with  it  twice  in  infimts  at  the  breast ; 
and  he  refers  to  one  instance  where  it  was  observed 
in  a  newly-born  child,  which  the  motlier,  who  was 
delivered  in  a  carriage  without  assistance,  had  al- 
lowed to  fall  at  her  feet  (loc.  cit.  p.  648).  M. 
Bourguet  has  published  as  many  as  seventeen 
examples  of  this  partial  dislocation  observed  by 
himself.    (See  Rev.  Med.  Chir.  1854,  t.  xv.  p. 
287.     See  also  Goyrand,Gaz.Mtd.¥6h.\8il.) 
The  latter  surgeon  also  regards  this  partial  dis- 
placement as  tolerably  common,  since  in  tlie  period 
of  eight  years  he  met  with  as  many  as  ten  instances 
of  it. 


Reduction. — To  reduce  the  complete  dislocation, 
the  fore-arm  should  be  placed  in  the  supine  position ; 
extension  should  then  be  made  upon  the  radius  by 
pulling  upon  the  hand  ;  counter-extension  being  ap- 
plied above  the  elbow.  The  extension  is  made 
upon  the  hand  rather  than  on  the  fore-arm,  because 
f  applied  in  the  latter  situation,  a  considerable  por- 
tion of  the  force  exerted  would  be  uselessly  ex- 
pended upon  the  ulna.  When  sufficient  extension 
has  been  made,  the  reduction  n\a.y  be  completed,  by 
the  surgeon  pressing  directly  upon  the  head  of  the 
radius,  to  push  it  backwards  into  its  place.] 

Sometimes  the  reduction  is  attended  with  much 
difficulty.  In  two  of  the  cases  recorded  by  Sir  A. 
Cooper  it  could  not  be  accomplished  ;  in  tlie  third, 
it  was  eft'ected  during  a  syncope,  by  extending  the 
fore-arm,  while  the  olecranon  rested  on  Sir  Ast- 
ley's  foot.  In  the  fourth,  the  patient  was  placed 
on  a  sofa,  and  his  arm  bent  over  the  back  of  it,  in 
which  state  extension  was  made  from  the  liand, 
xuithout  iucltuliny  the  ulna.  The  sofa  fixed  the  os 
humeri,  and  the  reduction  was  accomplished  in  a 
few  minutes.  The  chief  things  to  be  observed  are, 
to  let  the  extension  act  upon  the  radius  alone, 
without  the  ulna,  and  during  the  extension  toilet 
the  hand  be  supine.  {Dislocations,  p.  474 — 4/  7.) 
Sometimes,  when  the  bone  has  been  replaced,  there 
is  great  difficulty  in  retaining  it  in  its  position  ; 
when  this  is  the  case,  the  fore-arm  should  be  kept 


in  the  supine  position  with  tha  elbow  floxed,  and 
pressure  should  be  made  over  the  head  of  the  radius 
by  means  of  a  splint,  pad,  and  bandage,  until  the 
torn  parts  are  healed. 

[If  the  reduction  cannot  be  accomplished,  a  very 
considerable  degree  of  motion  will  be  regained  in 
course  of  time,  by  exercise  of  the  limb.  A  re- 
markable case  of  this  dislocation  reduced  by  gra- 
dual and  repeated  extension  more  than  two  years 
after  the  accident  has  been  already  alludedjto, 
ante  p.  502. 

The  incomplele  luxation  is  nsnally  easily  reduced 
on  the  principles  above  recommended,  but  it  also 
will  often  require  pressure  snbsequently  to  keep  the 
head  of  the  bone  in  its  place.] 

Into  University  College  Hospital  a  lad  was  ad- 
mitted in  1836,  the  upper  head  of  whose  radius 
had  been  thrown  considerably  above  the  external 
condyle  for  some  years  ;  and  the  motions  of  whose 
elbow  were  but  little  impaired  by  the  accident.  I 
have  also  seen  two  or  three  instances  in  children  of 
dislocations  of  the  upper  liead  of  the  radius  from 
weakness,  or  relaxation  of  the  annular  ligament. 


7.  Dislocation  of  the  radius  lachoards.  • — The 
displacement  backwards  is  described  by  Boyer 
as  occurring  more  frequently  in  children  than 
adults.  The  reason  of  the  circumstance  is  ascribed 
to  the  lesser  firmness  both  of  the  ligaments  and  of 
the  tendinous  fibres  of  the  extensor  muscles,  which 
fibres,  in  a  more  advanced  age,  contribute  greatly 
to  strengthen  the  external  lateral  ligament.  In  a 
child,  also,  the  lesser  sigmoid  cavity  of  the  ulna'is 
smaller,  and  the  annular  ligament,  extending  round 
the  head  of  the  radius,  is  longer,  and  more  apt 
to  give  way.  Hence,  in  a  subject  of  this  descrip- 
tion, efforts,  which  may  not  at  first  produce  a  dis- 
location, if  frequently  repeated,  cause  a  gradual 
elongation  of  the  ligaments,  a  change  in  the  natural 
position  of  the  bones,  and,  at  length,  a  degree  of 
displacement  as  great  as  in  a  case  of  luxation,  sud- 
denly and  immediately  effected.  {Mai.  Chir.  t.  iv. 
p.  239.) 

According  to  Boyer  the  dislocation  of  the  head 
of  the  radius  backwards  is  .-\lways  complete,  its 
articular  surfaces  being  perfectly  separated  both 
from  the  lower  end  of  the  humerus,  and  from  the 
little  sigmoid  cavity  of  the  ulna.  The  usual  cause 
of  the  accident  is  a  pronation  of  the  fore-arm,  car- 
ried with  great  violence  beyond  the  natiirnl  limits. 
[Most  surgeons,  however,  describe  a  partial  disloca- 
tion backwards,  associated  with  relaxation  of  the 
ligaments.  Some  partial  displacement  must,in  fact, 
necessarily  result  from  the  elongation  of  the  liga- 
ments which  Boyer  himself  described.  At  the 
same  time,  incomplete  luxation  backwards,  as  the 
immediate  result  of  injury,  is  very  uncommon,  and 
M.  Malgaigne  could  only  discover  one  unequivocal 
example  of  it. 

Dislocation  of  the  radius  backwards  may  bo 
produced  by  a  fall  on  the  palm  of  the  hand,  the 
fore-arm  being  in  a  state  of  pronation ;  and  possibly 
alsohy  direct  force  applied  to  the  anterior  surface 
of  the  head  of  the  bone.  According  to  M.  Nclaton, 
both  this  and  the  preceding  dislocation  may  be 
caused  by  falls  on  the  hand,  while  the  fore-arm  is 
prone,  but  for  the  dislocation  backwards  it  is  ne- 
cessary that  the  elbow  should  bo  flexed,  while  for 
the  dislocation  forwards  it  must  be  extended]. 

In  a  dislocation  of  the  head  of  the  radius  back- 
wards, the  fore-arm  is  bent,  and  the  hand  fixed 
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in  the  state  of  pronation.  Supination  can  neither 
be  performed  by  the  action  of  the  muscles,  nor  by 
external  force;  and  every  attempt  to  execute  this 
movement  produces  a  considerable  increase  of 
pain.  The  hand  and  fingers  are  moderately  bent, 
and  the  head  of  the  radius  may  be  observed  form- 
ing a  considerable  projection  behind  the  external 
condyle  of  the  humerus. 

Sir  Astley  Cooper  has  never  seen  a  dislocation 
of  the  head  of  the  radius  backwards  in  the  living 
subject;  but  a  man  was  brought  for  dissection  into 
the  theatre  of  St.  Thomas's  Hospital,  who  had 
such  a  dislocation,  which  had  never  been  reduced. 
The  head  of  the  radius  was  thrown  behind  the  ex- 
ternal condyle,  and  rather  to  the  outer  side  of  the 
lower  extremity  of  the  humerus.  The  fore  part  of 
the  coronary  ligament  was  torn  through,  as  well  as 
the  oblique  one,  and  the  capsular  was  partially 
lacerated. 

[Professor  Langenbeck  of  Giittingen  Las  pub- 
lished two  cases  of  this  accident.  One  was  in  a 
man  aged  20,  the  other  in  a  child  aged  5  years. 
(See  Sir  A.  Cooper,  On  Dislocation,  ed.  by  Brajisby 
Cooper,  p.  460).  Several  others  are  mentioned  by 
Malgaigne,  amounting  in  number  to  twelve  alto- 
gether. One  of  these  was  observed  by  himself. 
{Traite  des  I'ract.  ^c.  t.  ii.  p.  665.)  One  case  of  in- 
complete displacement  backwards  in  a  youth  of  19 
has  been  recorded  by  M.  Denuce.  {These  Inaug. 
sur  les  Lux.  du  Coude,  1854.) 

Mr.  Bransby  Cooper  saw  a  case  of  dislocation 
of  the  radius  outwards  and  backwards,  but  this  was 
complicated  with  a  fracture  through  the  coronoid 
process  of  the  ulna,  entirely  separating  the  upper 
extremity  from  the  shaft  of  the  bone.  The  shaft 
was  drawn  forwards  by  the  brachialis  anticus, 
while  the  upper  fractured  portion  was  drawn 
backwards  by  the  triceps.  Fifteen  weeks  having 
elapsed  since  the  accident,  no  means  were  em- 
ployed for  its  reduction]. 

As  facts  of  patliological  anatomy  relating  to 
this  dislocation,  Cruveilhier  informs  ns  that  he  is 
acquainted  with  only  the  two  cases,  of  which 
Sandifort  has  given  engravings.     {Mttfeum  Anat. 
ch.  103.)    In  both  instances  the  head  of  the  ra- 
dius is  luxated  backward,  and  the  radius  and 
ulna  cross  at  their  upper  part-,  as  in  extreme 
pronation,  and  are  there  ankylosed  to  one  an- 
other.   In  one  of  these  examples  the  head  of  the 
radius  is  diminished;  the  lesser  articular  sur- 
face of  the  humerus  has  disappeared,  and  been 
confounded  with  the  trochlea,  so  as  to  correspond 
to  the  enlargement  of  the  greater  sigmoid  cavity  of 
the  ulna.  The  connection  of  the  radius  to  the  lesser 
sigmoid  cavity  of  the  ulna  extends  a  good  way  along 
the  inner  side  of  the  coronoid  process  and  front  sur- 
face of  the  ulna.  Directly  below  this  connection  the 
radius  is  increased  in  size,  and  is  much  deformed. 
In  consequence  also  of  the  lower  end  of  the 
\ilna  having  lost  its  relations  to  the  corresponding 
cavity  of  the  radius,  it  no  longer  exists.    In  the 
second  example,  the  radius  and  ulna,  where  they 
cross,  are  soldered  together;  and  the  lower  end  of 
the  ulna  is  considerably  deformed,  and  its  head 
converted  into  a  mere  tubercle;  while  the  head  of 
the  radius,  which  is  displaced  outwards  and  back- 
wards, is  divided  into  two  parts;  one,  still  corre- 
sponding to  the  lesser  articular  surface  of  the 
humerus;  the  other  not  toudiing  that  surface  ex- 
cept in  extreme  flexion  of  the  joint. 

Cruveilhier  refers  to  a  case  reported  in  the 
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Joum.  Hehdom.  de  Med.  &s  a  conc/enital  dislocation 
of  the  upper  head  of  the  radius  in  eacli  arm,  and 
allusion  is  also  made  by  M.  Paillard  to  another  in- 
stance of  the  same  kind,  which  was  met  with  many 
years  ago  by  Dupiiytren.  Cruveilhier  does  not 
concur  in  regarding  these  cases  aa  congenital; 
and  adverts  to  the  frequency  of  incomplete  dis- 
placements of  the  head  of  the  radius  backwards 
in  young  children,  owing  to  the  imperfect  de- 
velopment of  the  lesser  sigmoid  cavity  of  the 
ulna,  the  consequent  looseness  of  the  annular  liga- 
ment, and  the  frequently  forcible  pronation  of  their 
hand,  wlien  held  by  it  to  keep  such  young  sub- 
jects from  falling.  In  Cruveilhier's  Livraison  ix. 
pi.  3.  are  given  representations  of  an  old  unreduced 
dislocation  of  the  head  of  the  radius,  which  lies 
behind  and  to  the  outer  side  of  the  lower  end  of 
the  humerus,  and  is  lodged  in  a  little  cup  of  a 
fibrous  structure,  formed,  as  Cruveilhier  suspects, 
at  the  expense  of  the  anconseus  and  its  aponeurosis, 
or  else  of  the  remains  of  the  external  lateral  and 
annular  ligaments.  The  head  of  the  radius  has 
undergone  a  change  of  shape,  and  become  convex 
and  oblong.  The  neck  is  slender,  and  projected 
outwards,  and  the  tubercle  very  diminutive. 

Fig.  4.  of  the  same  plate  illustrates  the  patho- 
logy of  another  unreduced  dislocation  of  the  head 
of  the  radius  backwards,  which,  as  well  as  in  the 
foregoing  example,  lies  on  the  same  level  as  the 
apex  of  the  olecranon,  in  consequence  of  an  elong- 
ation of  the  head  and  neck  of  the  bone,  and  not  of 
its  ascent.  The  tubercle  of  the  radius,  which  is 
nearly  effaced,  and  the  insertion  of  the  biceps,  are 
on  a  level  with  the  coronoid  process  of  the  ulna. 
There  is  a  little  cup  of  fibrous  structure  for  the 
head  of  the  bone,  which  l^st  part  has  a  thin  invest- 
ment of  cartilage.  The  lesser  sigmoid  cavity  of 
the  ulna  is  obliterated.  (See  Cruveilhier,  Anal. 
Pathol.  Livr.  ix.  PI.  Z,fol.  Paris  1829— 1832.) 

nie  reduction  of  ilie  dislocatioti  bacJcwards  is 
to  be  accomplished  by  extending  the  fore-arm  and 
endeavouring  to  bring  it  into  the  supine  posture, 
at  the  same  time  that  the  surgeon  tries  to  press 
with  his  thumb  the  head  of  the  radius  forwards, 
towards  the  condyle  of  the  humerus,  and  into  the 
lesser  sigmoid  cavity  of  the  ulna  again.  Success  is 
indicated  by  the  patient  being  now  able  to  perform 
the  supine  motion  of  the  hand,  and  to  bend  and 
extend  the  elbow  with  freedom. 

For  the  purpose  of  preventing  a  return  of  the 
displacement,  and  giving  nature  an  opportunity  of 
repairing  the  torn  ligaments,  measures  must  be 
taken  to  hinder  the  pronation  of  the  hand.  Boyer 
recommends,  with  this  view,  a  roller,  compresses, 
and  a  sling;  but  it  appears  to  me  that  a  splint, 
extending  nearly  to  the  extremity  of  the  fingers, 
and  laid  along  the  inside  of  the  fore-arm,  with 
a  pad  of  sufficient  thickness  to  keep  the  hand  duly 
supine,  would  be  right,  in  addition  to  the  sling, 
roller,  &c. 
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M.  Ndaton's  possession.    (See  Elem.  de 
Pathol.  Chir.  t.  ii.  p.  400.) 

Three  other  instances  are  referred  to  by  M 
Malgaigne,  two  of  which  were  recorded  by  m' 
Ihomassm  in  1776,  and  one  subsequently  by  m' 
thedieu     These  appear  to  be  the  only  authentic 
cases  of  dislocation  of  the  radius  directly  outwards- 
although  several  others  have  been  met  with  in 
which  a  dislocation  backwards  or  forwards  has 
been  combined  with  displacement  outwards.  An 
interesting  case  of  dislocation  outwards  and  for- 
wards has  been  given  by  Mr.  J,  Adams.  (See 
Ci/olop.  of  Anat.  S;  Physiol,  vol,  ii.  p.  73;  Ab- 
normal conditioyis  of  the  elbow  joint,)  Several 
others  also  have  been  observed  in  combination  with 
Iracture  of  the  ulna ;  the  force  producing  which, 
after  fracturing  that  bone,  operates  directly  on  the 
radius  and  drives  it  outwards.    Two  such  cases 
are  related  by  Monteggia,    The  following  is  an 
instance  of  dislocation  of  the  radius  outwards,  com- 
bined with  fracture  of  the  olecranon.    Sir  A, 
Cooper  saw  a  gentleman  set,  25,  whose  pony  having 
run  away  with  him  when  he  was  twelve  years  of 
age,  he  had  struck  his  elbow  against  a  tree  whilst 
his  arm  was  bent  and  advanced  before  his  head. 
The  olecranon  was  broken  and  the  radius  dislo- 
cated upwards  and  outwards  above  the  external 
condyle  ;  and  when  the  arm  was  bent,  the  head 
of  the  radius  passed  the  os  humeri.    He  had  re- 
covered useful  motion  of  his  arm,  but,  neither 
flexion  nor  extension  was  complete.    {On  Disloca- 
tions, ed.  by  B.  Cooper,  p.  462.) 

The  reduction  of  ilie  dislocation  outwards  may 
be  effected  by  extension  from  the  hand,  and  pres- 
sure upon  the  head  of  the  bone  in  the  same  way 
as  in  the  other  dislocations  of  the  radius.  Should 
the  dislocation  be  combined  with  fracture  of  the 
ulna,  the  double  injury,  instead  of  increasing  the 
difficulty,  will,  according  to  M.  Malgaigne,  iacili- 
tate  the  reduction,  since  it  will  allow  the  extension 
to  operate  more  directly  upon  the  radius.] 

Dislocations  of  the  Loaver  Extremity  op 
THE  Ulna. 


[8.  Dislocation  of  the  radius  outwards, — This 
IS  an  extremely  rare  accident.  One  case  came 
under  M.  Nelaton's  observation  in  a  young  man 
agc'd  20.  The  dislocation  was  said  to  have  occurred 
III  his  infancy.  The  head  of  the  radius  formed  a 
very  prominent  tumor  on  the  outside  of  the  epi- 
conilyle.  The  foro-arrn  was  midway  between  pro- 
nation and  supination.  Supination  was  impossible- 
but  the  power  of  flexing  and  extending  the  fore-arm' 
was  preserved.  The  preparation  of  this  elbow  joint 


Dislocations  of  the  lower  end  of  the  ulna  re- 
mained minoticed,  until  Desault  favoured  the 
profession  with  a  particular  account  of  them.  He, 
however,  described  them  as  dislocations  of  the 
lower  end  of  the  radius  from  the  ulna  ;  but  Sir 
Astley  Cooper,  and  Dupuytren,  and  most  subse- 
quent writers,  have  spoken  of  them  as  dislocations 
of  the  lower  end  of  the  ulna  from  the  radius;  and 
they  diiTer  from  a  luxation  of  the  radius  at  the 
wrist,  inasmuch  as  the  hand  is  not  thrown  in  the 
opposite  direction  to  that  of  the  radius,  which  bone 
is  merely  displaced  from  the  convex  articular  sur- 
face of  the  ulna,  the  hand  going  along  with  it. 
This  circumstance  makes  a  material  difference  in 
the  mode  of  reduction,  with  reference  to  the  di- 
rection in  whicli  the  hand  is  to  be  pushed. 

[The  ulna  may  be  displaced  either  backwards  or 
forwards  from  the  radius.  Both  are  uncommon 
accidents,  but,  of  the  two,  tho  former  seems  to  be 
more  frequent. 

Dislocation  backwards.  —  Forcible  pronation 
appears  to  be  tho  most  common  cause  of  tin's  in- 
jiirj'.  Pronation  of  the  radius  causes  the  licnd  of  the 
ulna  to  project  against  the  postorior  part  of  its  cap- 
sule, and  if  the  stress  becomes  ton  great  the  cap- 
sule gives  way,  and  the  head  of  tho  bone  escapes. 


Desault  gives  the  case  of  a  laundress,  who  dis- 
located the  lower  end  of  the  ulna  hackvvarda,  by  a 
powerful  pronation  of  her  hand  in  twisting  a  wet 
sheet;  and  another  in  a  child,  five  years  old,  in 
whom  the  luxation  was  produced  by  traction  upon 
the  lower  part  of  the  fore-arm,  which  was  turned 
forcibly  in  the  direction  of  pronation.  M.  Mal- 
gaigne  refers  to  several  others  in  which  the  same 
cause  came  into  operation.] 

The  symptoms  are,  constant  pronation  of  the 
fore-arm;  an  inability  to  perform  supination,  and 
great  pain  on  its  being  attempted;  tlievo  is  an 
unusual  projection  at  the  back  of  the  joint,  in 
consequence  of  the  protrusion  of  the  head  of  the 
ulna  through  the  capsule,  and  a  corresponding  de- 
pression anteriorly;  the  position  of  the  radius  is 
more  forward  than  natural;  there  is  constant  ad- 
duction of  the  thumb,  which  is  almost  always 
extended,  and  a  half-bent  state  of  the  fore-arm. 

[M.  Malgaigne  gives  a  caution  against  mistaking 
this  injury  for  incomplete  dislocation  of  the  upper 
end  of  the  radius  backwards,  since  botli  accidents 
are  producible  by  forced  pronation,  and  they  may 
be  the  more  easily  confounded,  since  they  both 
impress  the  same  attitude  upon  the  limb.  {Trccite 
des  Fract.  ^c.  t.  ii.  p.  C86.)] 

Recbiction. — According  to  Desault,  in  the  re- 
duction of  the  dislocation  of  the  ulna  backwards, 
or,  as  he  described  it,  of  the  radius  forwards,  an 
assistant  is  to  take  hold  of  the  elbow  and  raise 
the  arm  a  little  from  the  body,  while  another  is  to 
support  the  hand  and  fingers. 

The  surgeon  is  to  take  hold  of  the  end  of  the 
fore-arm  with  both  his  hands;  one  applied  to  the 
inside,  the  other  to  the  outside,  in  such  a  manner 
that  the  two  thumbs  meet  each  other  in  front  of  the 
limb,  between  the  ulna  and  radius,  while  the  fin- 
gers are  applied  to  the  back  of  the  wrist.  He  is 
then  to  endeavour  to  separate  the  two  bones  from 
each  other,  pushing  the  radius  backwards  and  out- 
wards, while  the  ulna  is  held  in  its  proper  place. 
At  the  same  time,  the  assistant,  holding  the  hand, 
should  try  to  bring  it  into  a  state  of  supination,  and 
consequently  the  radius,  which  is  its  support.  Thus 
pushed,  in  the  direction  contrary  to  that  of  the 
dislocation,  by  two  powers,  the  radius  is  moved 
outward  and  the  ulna  returns  into  the  opening  of 
the  capsule,  and  into  its  articular  cavity. 

Sir  A.  Cooper  reduces  a  dislocation  of  the  lower 
end  of  tlie  ulna  backward3,t,by  pressing  the  bono 
forwards,  and  maintains  the  reduction  witli  splints, 
well  padded,  and  a  compress  of  leather  over  the 
end  of  the  ulna.    {On  Dislocations,  p.  506.) 

Dislocalion  fonuards. — This  is  more  rarely  mot 
with  than  the  case  last  described;  for  in  the  course 
of  a  long  experience,  Dupuytren  had  seen  but  two 
instances  of  it.  One  happened  to  an  officer  of  the 
gendarmerie,  whose  horse  fell  with  him,  and  the 
right  fore-arm  was  injured  between  the  horse's 
iiead  iind  the  ground.  On  presenting  liimBcif  at 
the  Hotel-Dieu,  about  thirty-four  hours  after  the 
accident,  the  fore-arm  appeared  very  much  swollen; 
the  hand  was  in  the  mid-state  between  pronation 
and  supination;  there  was  an  unusual  projection  of 
the  skin  at  the  middle  of  the  front  of  the  wrist, 
while,  at  its  inner  part,  tho  styloid  process  was 
not  perceptible;  and  behind,  instead  of  tho  custo- 
mary prominence,  formed  by  the  head  of  the  ulna, 
there  was  a  depression.  When  the  ulna  was 
traced  from  the  elbow  to  the  hand,  the  direction  of 
it  was  felt  to  be  forwards  and  outwards,  crossing 
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over  and  above  the  lower  end  of  the  radius.  As 
the  latter  bone  continued  free  from  displacement, 
the  carpus  did  not  project  either  backwards  or  for- 
wards.   No  crepitus  was  distinguishable,  and  the 
prone  and  supine  movements  of  the  hand  were 
entirely  obstructed.    {Dupuyirm,  Clin.  Chir.  t.  iv. 
p.  503 — 506.)  Sir  Astley  Cooper  has  not  recorded 
any  example  of  this  rare  dislocation  of  the  end  of 
the  ulna  forwards,  which  never  presented  itself  to 
Desault  but  once,  and  that  was  in  the  dead  body 
of  a  man,  both  of  whose  arms  were  dislocated,  and 
of  whom  no  particulars  could  be  learnt.    The  end 
of  the  ulna  was  placed  in  front  of  the  scaphoid  cavity 
of  the  radius,  and  in  contact  with  the  os  pisiforme, 
to  which  it  was  connected  by  a  capsular  ligament. 
{BoTjer,  Mai  Chir.  t.  iv.  p.  249.)  The  latter  writer 
has  also  recorded  one  instance  of  the  accident, 
produced  by  violent  supination  of  the  wrist.  (Vol. 
cit.  p.  253.) — [M.  Malgaigne  refers  to  several 
others,  apparently  referable  to  the  same  cause — 
namely,  excessive  supination.    ( Traits  des  Fract. 
t.  ii.  p.  687.) 

Reduction. — In  the  dislocation  of  the  lower  end 
of  the  ulna  forwards,  the  same  proceedings  which 
were  recommended  for  the  dislocation  backwards, 
executed  in  the  opposite  direction,  would  ac- 
complish the  reduction.  (See  (Etivres  Chir.  de 
Desault,  t.  i.) 

In  one  example  of  this  very  rare  accident,  which 
was  under  Dupuytren,  counter-extension  with  the 
elbow  bent  to  a  right  angle  over  a  folded  cloth, 
and  extension,  made  from  the  wist  itself,  failed  to 
reduce  the  bone;  but,  as  soon  as  Dupuytren  made 
extension  from  the  hand,  and  pressed  this  part 
strongly  outwards,  while,  with  both  his  thumbs, 
he  propelled  the  ulna  inwards  and  backwards,  the 
reduction  was  effected.  [Dupuijtrcn,  Clin.  Chir, 
t.  iv.  p.  607). 

[It  should  be  remembered  that  the  fracture  of 
the  lower  end  of  the  radius  is  very  commonly 
attended  with  a  projection  of  the  lower  end  of  the 
ulna  on  the  front  and  inner  side  of  the  wrist.  The 
symptoms  of  the  fracture  however,  are  in  this 
case  so  well  marked  that  there  is  little  risk  of 
mistaking  it  for  one  of  simple  dislocation.] 

A  protrusion  of  the  small  end  of  the  ulna  through 
the  skin  forwards  must  be  excessively  rare,  owing 
to  the  strength  of  the  ligaments,  and  the  thickness  of 
the  integuments  themselves,  in  this  direction;  but, 
in  the  dislocation  backwards,  the  ligaments  make 
less  resistance,  and  the  skin  is  almost  close  to  the 
bone,  so  that,  in  this  case,  the  protrusion  is  more 
likely  to  happen.  If  the  dislocation  were  com- 
pound, ought  the  end  of  the  bone  to  be  sawn  ofij 
or  amputation  performed  ?  Dupuytren  is  in  favour 
of  immediately  reducing  the  end  of  tho  ulna,  and 
making  free  incisions  for  tho  relief  of  tho  tension 
and  strangulation  likely  to  ensue,  Ho  would  not 
saw  off  tho  end  of  the  ulna — much  less  would  he 
ainputato.  (Clin.  Chir.  t.  iv.  p,  510.)  The  free 
incisions,  I  think,  would  bo  early  enough  when  the 
confinement  of  the  infiamed  parts  by  the  fascia 
had  actually  come  on,  and  threatened  mischievous 
consequences. 

Dislocations  oi-  the  Wiust. 

Tho  carpal  bones  aro  usually  described  as  being 
capable  of  being  luxated  from  the  lower  end  of  tho 
radius  forwards  or  l)ack  wards,  inwards  or  outwards. 
The  case  backwards,  which  has  been  stated  to  be 
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the  most  frequent,  is  facilitated  by'  the  direction  of 
the  convex  articular  surfaces  of  the  scaphoid,  lunar, 
and  cuneiform  bones,  which  slope  more  backwards 
than  forwards.  According  to  Sir  Astley  Cooper, 
the  direction  of  the  force  determines  the  direction 
in  which  the  carpal  bones  are  thrown :  thus,  if  a 
person,  in  falling,  put  out  his  hand  to  save  himself, 
and  fall  upon  the  palm,  a  dislocation  may  happen, 
the  radius  and  ulna  being  forced  forwards  upon 
the  annular  ligament,  and  the  carpal  bones  thrown 
backwards.  A  considerable  swelling  is  produced 
by  the  radius  and  ulna  on  the  fore  part  of  the  wrist, 
and  a  similar  protuberance  upon  the  back  of  the 
wrist  by  the  carpus,  with  a  depression  above  it,  and 
tlie  hand  is  bent  back.  When  the  carpal  bones  are 
dislocated  forwards  under  the  flexor  tendons,  and 
the  radius  and  ulna  backwards  upon  the  posterior 
part  of  the  carpus,  the  accident  has  been  caused 
by  a  fall  on  the  back  of  the  hand.  In  each  of  these 
cases,  two  swellings  are  produced;  one  by  the 
radius  and  ulna;  the  other  by  the  bones  of  the 
carpus.  Sprains  will  often  cause  a  great  swelling 
over  the  flexor  tendons,  and  give  rise  to  the  sus- 
picion of  a  luxation,  from  which  they  may  be 
known  by  the  swelling  being  single,  and  its  not 
having  made  its  appearance  directly  after  the  in- 
jury. 

Notwithstanding  these  statements,  respecting  dis- 
locations of  the  wrist,  Dupuytren  invariably  found 
that  these  pretended  accidents  always  turned  out  to 
be  fractures  of  the  radius  near  the  articulation;  and 
he  was  of  opinion,  that  there  is  not  a  single  unequi- 
vocal instance  on  record  of  a  dislocation  of  the  radio- 
carpal articulation.  He  had  dissected  numerous 
wrists,  but  never  observed  a  luxation  of  them  from  a 
fall  on  the  palm.  The  only  cases,  which  he  met  with, 
were  consequent  to  diseases  of  the  articulation,  or 
symptomatic  of  other  lesions.  (Cfe'ra.  Chir.  t.  iv. 
p.  162.)  Dupuytren  quotes  the  following  lines 
from  a  memoir  on  fractures  of  the  fore-arm  by  Pou- 
teau: — "Cm  fractures  sont  le  plus  souvent  prises 
pour  des  entorses,  pour  cles  luxations  incompletes,  ou 
pour  un  ecartemenl  ou  du  cubitus  ou  du  radius  d  leur 
jonclion  vers  le  poignet."  Desault  likewise,  in^no 
ticing  fractures  of  the  lower  end  of  the  radius,  ad- 
verts to  their  having  sometimes  been  mistaken  for 
dislocations: — "At  the  present  time  (saj's  Dupuy 
tren)  there  can  be  no  doubt  .about  the  frequency 
of  fractures  of  the  lower  end  of  the  radius,  and 
about  the  impossibility,  or  at  all  events,  the  ex- 
treme rarity  of  dislocations."  This  celebrated  sur- 
geon dwells  upon  a  variety  of  anatomical  circum- 
stances, which  seem  to  account  for  the  rarity  of 
the  latter  kind  of  accident;  and  explains  how  in 
a  fall  upon  the  hand  or  front  of  the  wrist,  the  force 
acts  upon  the  radius,  and  is  very  likely  to  break  its 
lower  end,  which,  though  thick,  is  of  a  soft  spongj' 
structure.  The  resistance  to  the  dislocation  for- 
wards, made  by  the  several  flexor  tendons,  which 
pass  under  the  annular  ligament  is  also  taken  into 
the  account.  So  considerable  is  the  total  resistance, 
when  the  wrist  is  very  much  extended,  that  Dupuy- 
tren was  convinced  that  a  force  of  2000  pounds 
would  not  overcome  it.  As  for  a  dislocation  back- 
wards from  a  fall  on  the  back  of  the  hand,  Dupuy- 
tren conceived  that  there  was  effectual  resistance 
made  to  its  occurrence  by  the  extensor  tendons. 
So  strong  were  Dupuy  tren's  doubts  of  the  possibility 
of  a  dislocation  of  the  lower  end  of  the  radius  for- 
wards, that  he  was  induced  to  examine  very  care- 
fully the  only  case  of  it  recorded  with  any  details 


in  modem  times,  namely,  that  published  by  Profes- 
sor Cruveilhier.  {Anat.  Pathol.  Mai.  des  Articu- 
lations.) The  subject  was  an  adult  female,  about 
whom  no  information  could  be  obtained.  The 
fore-arm  seemed  shorter  than  natural;  the  lower 
ends  of  the  radius  and  ulna  formed  a  considerable 
prominence  under  the  skin;  but  the  radius  pro- 
jected less  than  the  ulna,  and  did  not  descend  so 
far.  The  upper  extremity  of  the  carpus  was  on  a 
plane  superior  and  anterior  to  that  of  the  lower 
extremity  of  the  bones  of  the  fore-arm.  The  hand 
formed  a  right  angle  with  the  fore-arm,  and  inclined 
towards  the  radial  side.  Extension  was  impossible; 
but  flexion  could  be  carried  much  beyond  a  right 
angle.  In  the  dissection,  Cruveilhier  found  all  the 
muscles  of  the  arm  in  a  state  of  atrophy,  and  es- 
pecially the  radial  and  ulnar  extensors  and  flexors, 
and  the  pronators  and  supinators.  The  upper  row 
of  carpal  bones  were  remarkably  altered  in  shape, 
and,  with  the  exception  of  the  pisiform  bone,  re- 
duced in  size  by  one  half.  The  second  row  was 
likewise  altered,  and,  indeed,  of  the  os  magnum 
and  unciform  bone  the  mere  rudiments  remained 
while  the  upper  part  of  the  trapezium  and  trapezoid 
bones,  which  should  correspond  to  the  scaphoid, 
was  diminished.  The  ulna,  but  slightly  altered 
in  shape,  reached  live  or  six  lines  beyond  the  lower 
end  of  the  radius.  The  radius  was  shortened  and 
deformed,  principally  at  its  lower  end,  which  was 
large  and  irregular,  and  grooved  on  its  posterior 
surface  for  the  lodgment  of  the  extensor  muscles. 
From  these  and  some  other  particulars,  M.  Cru- 
veilhier concluded,  that  the  accident  had  been  a 
dislocation  of  the  bones  of  the  fore-arm  backwards, 
or  of  the  carpus  forwards.  On  the  contrary,  Du- 
puytren suspected  that  the  case  had  been  a  fracture, 
which,  from  the  atrophy  of  the  carpal  bones,  had 
probably  taken  place  in  infancy.  Amongst  other 
considerations,  which  influenced  Dupuytren  in  re- 
garding the  case  as  a  fracture,  was  the  shortened 
state  of  the  radius;  while  the  ulna,  which  was  also 
luxated,  was  half  an  inch  longer  than  it.  On  the 
presumption  of  the  case  being  a  fracture,  or  a  de- 
tachment of  the  epiph3'sis,  everything  is  readily 
explicable.  The  epiphysis  of  the  radius  was  be- 
lieved bj'-  Dupuytren  to  have  been  separated  b}'  a 
fall  on  the  back  of  the  hand,  and  the  violence 
seemed  to  hira  to  have  thrown  it  with  the  carpus 
and  hand  forwards.  The  union  of  the  epiph)'sis 
to  the  bone  appeared  to  him  to  account  for  the  un- 
usual process,  which  supports  the  new  articulation; 
and  the  ulna  itself,  really  dislocated,  was  longer 
than  the  radius,  which  latter  besides  being  broken, 
had  been  shortened  by  the  displacement  of  the 
fragments.  According  to  M.  INIalgaigne,  the  short- 
ening of  the  radius,  on  the  supposition  of  the  case 
being  a  dislocation,  was  inexplicable. 

M-anj"^  years  ago,  a  bricklayer  was  taken  to  the 
Hotel- Dieu  with  several  dangerous  injuries  received 
in  a  fall.  His  skull  was  fractured,  and  there  was 
a  good  deal  of  deformity  about  the  wrist.  Some 
surgeons  thought  that  tliere  was  a  dislocation  of  the 
carpus  backwards.  On  the  contrary,  Dupuytren 
pronounced  the  case  to  be  a  fracture  of  the  inferior 
part  of  the  fore-arm.  The  patient  having  died  of 
the  consequences  of  the  injurj'  of  the  head,  the 
correctness  of  Dupuytren's  diagnosis  was  verified 
in  the  post  mortem  examination.  M.  Marjoliu  was 
mistaken  in  a  similar  case,  as  was  likewise  proved 
by  dissection. 
"  Cruveilhier  gives  nn  engraving  of  a  fore-arm,  in 
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■which  the  radio-carpal  articulation  had  been  dis- 
located by  the  force  of  the  contraction  of  the  cica- 
trix of  an  extensive  burn.  The  end  of  the  radius 
was  in  front  of  the  carpal  bones.  (See  Anat. 
Pathol.  Mai.  des  Articulations,  Fol.  Paris,  1829 
— 1832.)  This  example,  however,  does  not  affect 
the  general  accuracy  of  Dupuytren's  observations, 

fwlth  regard  to  the  excessive  rarity  of  dislocation  of 
this  joint  by  external  violence. 

Another  source  of  occasional  deception  is  a  par- 
ticular conformation  of  the  wrist  in  certain  classes 
of  workmen,  whose  employments  lead  them  to 
jnalce  sudden,  violent,  and  repeated  extensions. 
In  consequence  of  these  efforts,  the  ligaments  of 
the  wrist  not  unfrequently  become  relaxed,  so  as  to 
allow  the  bones  to  move  more  extensively  than  in 
the  natural  state.  The  carpus,  being  then  not  finnly 
fixed  to  the  fore-arm,  yields  to  the  action  of  the 
flexor  muscles,  and  becomes  displaced  in  front  of 

■  the  lower  ends  of  the  radius  and  ulna.  Deformity, 
and  some  degree  of  weakness  are  the  only  incon- 
veniences of  tliis  state  of  the  wrist,  which  rarely 
obliges  the  individual  to  discontinue  work.  (See 
Diet,  des  Sciences  Med.)  When  a  fracture  of  the 
lower  end  of  the  radius  is  mistaken  for  a  disloca- 
tion, or  neglected,  the  interosseous  space  becomes 
effaced;  the  fore-arm,  instead  of  its  proper  flat 
form  in  this  situation,  acquires  a  cylindrical  shape; 
and  the  movements  of  pronation  and  supination 
are  destroj^ed.  (Dupit^lren,  Clin.  Chir.  t.  iv.  p. 
211.)  I  have  seen  two  cases,  within  a  recent 
period,  where  the  epiph3-sis  of  the  lower  end  of  the 
radius  was  separated  from  the  rest  of  the  bone  by 
a  fall.  Both  the  patients  were  boys,  who  had 
sustained  other  severe  injuries. 

[There  can  be  no  doubt  about  the  extreme  rarity 
of  these  dislocations,  but,  nevertheless,  Dupuytren 
went  too  far  when  he  denied  their  existence 
altogether.  M.  Malgaigne  has  collected  eight 
examples  of  the  dislocation  backwards,  and  six 
of  the  dislocation  forwards,  one  of  which  latter 
was  observed  by  himself.  Of  the  eight  dislocations 
backwards,  however,  five  were  compound,  while 
of  the  remaining  three,  one,  recorded  by  M. 
Voillemier,  which  afforded  a  perfect  example  of 
dislocation  in  every  other  respect,  was  compli 
catcd  with  fracture  of  the  styloid  process  of 
the  ulna;  and  in  another,  observed  by  M.  Lenoir, 
it  w!is  found  that  a  small  portion  of  bone  had  been 
detached  from  the  posterior  border  of  the  articular 
surface  of  the  radius  and  had  followed  the  carpus 
in  its  displacement  backwards.  Both  these  patients 
died  from  other  injuries,  and  the  wrist  joints  were 
carefully  examined.  Of  the  six  dislocations  for- 
wards, three  were  associated  with  fracture  of  the 
styloid  process  of  the  radius,  but  two,  recorded  by 
MM.  Mnlle  and  Collin,  were  unattended  by  any 
complication  whatever.  (See  Malyaigne,  Traitc, 
des  Fract.  t.  ii.  p.  0.98  et.  scq.) 

A  case  observed  by  Mr.  llaydon,  in  1840,  of  a 
boy  a;t.  thirteen,  who  was  thrown  from  a  horse, 
and  fell  on  the  palms  of  liis  hands,  is  recorded  in 
Sir  A.  Cooper's  work  on  Dislocations.  Both  wrists 
were  dislocated,  one  {the  left)  presenting  a  disloca- 
tion of  the  radius  forwards;  the  other  [ihc  rir/lil) 
presenting  a  dislocation  of  the  radius  and  ulna 
backwards.  If  this  case  can  be  depended  upon, 
it  is  remarkable,  as  showing  that  the  direction  in 
which  the  force  is  applied  does  not  always  deter- 
mine the  direction  of  the  dislocation,  since  here 
the  same  kind  of  force  produced  nn  opposite  dis- 


placement on  the  right  and  left  side.  The  force 
was  believed  to  have  operated  in  the  same  direction 
on  both  sides,  because  there  were  "extensive  bruises 
on  the  palms  of  both  hands,  but  not  the  slightest 
on  the  back  of  either  hand."  These  injuries  were 
believed  to  be  dislocations,  unattended  with  any 
fracture,  because  "  the  two  tumors  in  each  mem- 
ber were  so  distinct,  the  reduction  was  so  complete, 
and  tlie  strength  of  the  parts  after  reduction  so 
great;  and  also  from  the  very  trifling  pain  felt 
after  reduction — for  within  an  hour  after,  the  pa- 
tient could  rotate  the  hand  and  supinate  it  when 
prone ;  this  could  not,  it  was  believed,  have  been 
done  had  there  existed  a  fracture  (p.  485,  B. 
Cooper  s  Edition,  1842).  It  certainly  seems  ex- 
traordinary that  two  examples  of  this  dislocation, 
which  is  admitted  on  all  hands  to  be  so  extremely 
rare,  should  occur  at  once  in  the  same  individual. 

In  distinguishing  between  a  dislocation  of  the 
wrist  and  a  fracture  of  the  lower  extremity  of  the 
radius,  the  position  of  the  styloid  process  should 
be  carefully  noted.  In  the  dislocation,  this  process 
will  be  in  a  line  with  the  shaft  of  the  bone,  and  at 
the  same  distance  from  the  external  condyle  of  the 
humerus  as  on  the  sound  side.  In  the  fracture  the 
styloid  process  follows  the  carpus  in  its  displace- 
ment, and  does  not  coincide  with  the  axis  of  the 
rest  of  the  bone.  Care  should  be  taken,  how- 
ever, lest  the  lower  end  of  the  shaft  of  the  radius 
be  mistaken  for  its  styloid  process,  an  error  which 
is  not  unlikely  to  happen  when  the  fracture  is  very 
near  the  wrist,  or  in  children  when  a  separation 
of  the  epiphysis  has  taken  place.  A  comparison 
of  the  injured  with  the  sound  side,  by  measurement 
from  the  external  condyle  to  the  supposed  stj'- 
loid  process,  should  set  this  point  at  rest;  conhrma- 
tive  evidence  may  also  be  obtained  by  observing 
that  if  the  radius  be  iminjured,  its  styloid  process 
should  be  situated  at  a  somewhat  lower  level  than 
that  of  the  ulna.  Further  information  on  these 
points  will  be  met  with  in  the  article  on  Fractures 
of  the  radius.] 

Reduction. — If  a  dislocation  of  the  radio-carpal 
joint  were  to  be  met  with,  gentle  extension  and 
counter-extension  would  be  requisite,  while  the  two 
surfaces  of  the  joint  should  be  made  to  slide  on 
each  other  in  a  direction  contrary  to  what  they 
took  when  the  accident  occurred.  [A  better  plan, 
M.  Malgaigne  thinks,  would  be  to  exercise  direct 
pressure  with  the  thumbs,  either  from  above  down- 
wards upon  the  carpus,  or  from  below  upwards 
upon  the  radius.] 

[Dislocation  of  the  radius  at  the  ivvist. — A  dis- 
location of  the  radius  only  is  thus  described  in  Sir 
A.  Cooper's  work  on  Dislocations: — "This  bono 
is  sometimes  separately  thrown  upon  the  fore  part 
of  the  carpus,  and  lodged  upon  the  scaphoid  bono 
and  02  trapezium.  The  outer  side  of  the  hnnd  is, 
in  this  case,  twisted  backwards,  and  tlie  imier  for- 
wards; the  extremity  of  the  radius  can  be  felt  and 
seen,  forming  a  protuberance  on  the  fore  ]iart  of 
the  wrist,  and  the  styloid  process  of  the  radius  is 
no  longer  situated  opposite  to  the  os  trapezium. 
This  accident  usually  liappens  from  a  fall  when 
the  hand  is  bent  back ;  and  1  have  also  known  it  arise 
from  a  fall  upon  the  hand,  by  which  the  condyles 
of  tlie  OS  humeri  were  broken  obliquely,  and  the 
radius  dislocated  at  the  wrist,  being  thrown  upon 
the  fore  part  of  sca])hoid  bone,  where  it  could  bo 
distinctly  felt." — "  The  extension  necessary  to  rc- 
N  N 
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duce  this  dislocation  of  the  radius,  and  the  treat- 
ment which  it  demands,  are  the  same  which  are 
required  for  the  luxation  of  both  bones;  and  there 
is  no  difficulty  in  the  operation,  the  hand  being 
extended  whilst  the  fore  arm  is  fixed."  (Sir  A. 
Cooper,  On  Dislocalions,  edited  by  B.  Cooper,  p. 
489,  1842.] 

[^Congenital  dislocation  of  ilie  wrist. — Mr.  R.  W. 
Smith  has  carefully  described  the  appearances 
observed  in  the  dissection  of  two  cases  of  congenital 
dislocation  of  the  wrist  joint.  In  one  of  these 
(a  female  lunatic,  set.  26)  both  joints  were  dis- 
located, hut  in  opposite  directions;  the  right  limb 
exhibiting  a  displacement  of  the  carpus  forwards, 
the  left,  backwards.  The  deformity  in  the  right 
limb  presented  a  remarkable  similarity  to  that 
observed  in  M.  Cruveilhier's  case,  which  has  been 
already  quoted  at  length;  and  Mr.  Smith  believes 
that  this  latter  was  also  an  instance  of  congenital 
luxation.  {On  Fractures  and  Dislocations,  p.  238.)] 

Dislocations  of  thk  Carpus. 

A  simple  dislocation  of  the  carpal  bones  from 
each  other  seems  almost  impossible.  The  os  mag- 
num, however,  is  sometimes  partially  luxated  from 
the  deep  cavity  formed  for  it  in  the  os  scaphoides 
and  OS  lunare.  This  displacement  is  produced  by 
too  great  a  flexion  of  the  bones  of  the  first  row 
on  those  of  the  second,  and  the  os  magnum  forms 
a  tumour  on  the  back  of  the  hand.  {C/iopari, 
Bayer,  Richerand.)  Chopart  once  met  with  a 
partial  luxation  of  the  os  magnum.  Boyer  had 
seen  several  examples  of  the  accident,  which,  he 
saj's,  is  more  common  in  women  than  men  ;  a 
circumstance  which  he  imputes  to  the  ligaments 
being  looser  in  females,  and  to  the  bones  of  the 
carpus  in  them  having  naturally  a  greater  degree 
of  motion.  The  tumor  increases,  when  the  hand 
is  bent,  and  diminishes,  when  it  is  extended.  The 
case  does  not  produce  any  serious  inconvenience. 
If  the  wrist  be  extended,  and  pressure  be  made  on 
the  head  of  the  os  magnum,  the  reduction  is  easily 
accomplished  ;  though  a  renewal  of  the  displace- 
ment cannot  be  prevented,  unless  the  extension 
and  compression  be  kept  up  by  means  of  a  suitable 
apparatus,  during  the  whole  time  requisite  for  the 
healing  of  the  torn  ligaments.  As  the  inconveni- 
ences of  the  accident  are  slight,  few  patients  will 
submit  to  any  tedious,  irksome  treatment  ;  and 
sometimes  the  surgeon  is  never  consulted,  till  it  is 
too  late  to  think  of  replacing  the  bone. 

Sir  Astley  Cooper  has  seen  two  cases  of  displace- 
ment of  the  OS  magnum  in  females  ;  the  accidents 
produced  a  weakness  of  the  hand,  and  arose  from 
relaxation  of  the  ligaments.  One  example  is  also 
given  of  a  dislocation  of  the  os  scaphoides,  whicii 
was  thrown  backward  upon  the  carpus,  with  the 
lower  portion  of  the  broken  radius.  (^Oii  Disloca- 
tions, p.  514,  515.) 

[In  1830  a  policeman  applied  at  Guy's  Hospital, 
in  consequence  of  an  injury  his  wrist  had  sustained 
from  a  full  on  the  hand,  which  was  bent  under 
him  till  the  palmar  aspect  of  the  fingers  came  in 
contact  with  the  fore-arm.  On  the  back  of  the 
wrist  was  a  round  hard  tumor,  ratlier  larger  than  a 
marble,  opposite  to  and  above  the  base  of  the  meta- 
carpal bone  of  the  middle  finder.  Reduction  was 
effected  by  making  extension  from  the  middle  and 
forefingers  only,  while  pressure  was  kept  up  on  the 
03  magnum,  which  suddenly  slipped  into  its  place 


without  any  difficulty,  and  the  tumor  disappeared. 
On  flexing  the  hand  the  displacement  returned, 
and  splints  and  compresses  were  necessary  to  main- 
tain the  reduction.  (For  further  details  see  Sir 
A.  Cooper,  On  Dislocations,  Bransly  Cooper'' s 
edition,  p.  603.) 

A  case  was  seen  by  Mr.  Erichsen,  at  University 
College  Hospital,  in  which  the  semi-lunar  bone  was 
believed  to  be  dislocated.  The  patient  had  fallen 
from  a  height,  doubling  his  right  hand  under  him. 
A  small  hard  tumor  was  felt,  projecting  on  the 
dorsal  aspect  of  the  wrist,  which  disappeared 
on  extending  the  hand  and  employing  firm 
pressure,  but  started  up  again  as  soon  as  the  wrist 
was  forcibly  flexed.  It  was  evident  that  this 
bone  belonged  to  the  first  row  of  the  carpus  arti- 
lating  with  the  radius,  and  from  its  size,  position, 
and  shape,  which  could  be  pretty  distinctly  made 
out  through  the  integuments  ;  there  could  be  little 
doubt  that  it  was  the  semi-lunar  bone.  {Science 
and  Art  of  Surgery,  p.  234.) 

Mr.  Fergusson  speaks  of  one  example,  in  which 
the  pisiform  bone  was  detached  from  its  lower 
connections  by  the  action  of  the  flexor  carpi  ulnaris. 
{Pract.  Surg.  p.  237,  ed.  3.) 

M.  Maisonneuve  met  with  a  case  in  which  the 
second  row  of  carpal  bones  was  dislocated  back- 
ward upon  the  first.  The  dislocation  was  com- 
plicated with  fracture  of  the  scaphoid  bone,  a  small 
piece  of  which  remained  united  to  the  trapezium, 
and  also  of  the  cuneirorm,  part  of  which,  together 
with  the  pisiform,  had  followed  the  unciform  bone. 
The  patient  fell  from  a  height  of  40  feet,  and  died 
of  the  injuries  which  he  received.  (See  Mal- 
gaigne,  Traite  des  Fract.  S,-c.  t.  ii.  p.  719.)] 

Compound  dislocations  of  the  carpal  bones 
generally  arise  from  gunshot  violence,  or  other 
great  mechanical  injury.  In  these  cases,  it  is 
sometimes  necessary  to  take  away  the  displaced 
bones  altogether  ;  and,  too  frequently,  the  accident 
is  complicated  with  so  much  additional  mischief 
as  to  require  amputation. 

Dislocations  of  the  Metacarpus. 

Dislocation  of  the  metacarpal  bone  of  the  thumb. 
—  The  first  metacarpal  bone,  which  is  articulated 
with  the  OS  trapezium,  and  admits  of  the  move- 
ments of  flexion,  extension,  abduction  and  adduc- 
tion, is  occasionally  luxated  ;  but  the  accident  is 
uncommon.  Although,  from  the  nature  of  the 
joint,  between  the  first  metacarpal  bone  and  the 
trapezium,  one  might  infer,  that  a  dislocation  is 
possible  in  four  directions,  some  of  these  varieties 
must  be  very  rare.  The  dislocation  backwards  is 
produced  bj'  the  application  of  external  force  to 
the  back  of  the  metacarpal  bone,  which  is  violently 
bent,  the  case  usually  arising  from  a  fall  on  the 
outer  edge  of  the  hand.  The  capsular  ligament  is 
lacerated,  the  extensor  tendons  of  the  thumb  are 
pushed  up,  and  the  head  of  the  bone  slips  behind 
the  trapezium. 

In  the  cases,  which  Sir  Astley  Cooper  has  seen, 
the  metacarpal  bone  was  thrown  inwards,  between 
the  trapezium  and  the  root  of  the  metacarpal  bone  of 
the  fore-finger,  so  as  to  form  a  protuberance  towards 
the  palm  ;  the  thumb  was  extended  backwards,  and 
it  could  not  be  brought  towards  the  little  finger. 
Considerable  pain  and  swelling  followed  the  acci- 
dent. In  the  reduction.  Sir  Astley  Cooper  deems 
it  best  to  make  extension  with  the  thumb  inclined 
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towards  the  palm, in  order  to  lessen  the  resistance  of 
the  flexor  muscles.  Stead)'  extension  must  be  unre- 
mittingly kept  up  ;  and,  if  the  reduction  cannot  be 
nccomplishod  in  this  way,  the  same  experienced 
surgeon  considers  it  advisable  "  to  leave  the  case 
to  the  degree  of  recovery,  which  nature  will  in  time 
produce,  ratlier  tlian  divide  the  muscles,  or  run 
any  risk  of  injuring  the  nerves  and  blood-vessels.'' 
In  a  compound  dislocation,  produced  by  the  burst- 
ing of  a  gun,  the  bone  is  to  be  reduced,  the  integu- 
ments brought  together,  and  the  part  poulticed. 
When  the  muscles  are  severely  torn,  amputation  of 
the  thumb  may  be  necessary,  in  which  case  Sir 
Astley  Cooper  recommends  the  removal  of  the 
articular  surface  of  the  trapezium  with  a  saw. 
{On  Dislocations,  p.  488,  ed.  4.)  The  cutting 
pliers  would  perhaps  answer  better. 

[Contrary  to  the  experience  of  Sir  A.  Cooper, 
most  surgeons  speak  of  the  dislocation  backwards 
as  more  common  than  that  forwards.  Mr.  Fer- 
gusson  says,  he  has  seen  "  several  "  of  the  former, 
but  has  met  no  example  of  the  latter  kind  of  injury. 
M.  Malgaigne  could  meet  with  no  record  of  dis- 
location forwards,  excepting  that  of  Sir  A.  Cooper, 
but  refers  to  as  many  as  nine  cases  of  the  disloca- 
tion backwards,  four  of  which  were  complete  and 
five  incomplete.  Two  of  the  complete  and  one  of 
the  incomplete  came  under  his  own  observation. 
{Traiti  des  Frad.  ^o.  t.  ii.  p.  722.)  It  appears 
that  the  dislocation  backwards  may  be  caused  in 
two  -ways  :  First,  as  stated  above,  by  force  applied 
to  the  dorsal  surface  of  the  metacarpal  bone,  so  as 
bend  it  towards  tlie  palm  ;  and  secondly,  by 
violence  applied  to  the  palmar  surface,  so  as  to 
bend  it  forcibly  backwards.  In  the  complete 
dislocation  the  thumb  is  shortened,  and  the  carpal 
extremity  of  the  bone  forms  a  very  palpable 
projection  on  the  back  of  the  carpus  ;  but  if  it  is 
of  the  incomplete  kind  there  is  no  shortening,  and 
the  prominence  is,  of  course,  less  striking  ;  or  it  may 
perhaps  be  concealed  altogether  in  the  inflammatory 
svvelling  which  ensues.  In  the  complete  disloca- 
tion the  thumb  is  usually  slightly  flexed  towards 
the  palm.  Extension  upon  the  thumb,  combined 
with'  pressure  forwards  upon  the  displaced  end  of 
the  bone,  will  effect  the  reduction,  which  should 
be  maintained  for  a  time,  by  a  properly  adjusted 
compress  and  bandage.] 

Dislocation  of  the  mt'tacarpal  hones  of  the  fingers. 
—  The  connection  of  the  four  inner  metacarpal 
bones  with  one  another,  and  with  those  of  the 
carpus,  is  so  close,  and  the  degree  of  motion  so 
slight,  that  a  dislocation  can  hardly  take  place. 
Thus,  Sir  Astley  Cooper,  in  his  vast  experience, 
has  never  seen  them  dislocated,  except  by  the 
bursting  of  guns,  or  by  the  passage  of  heavy 
carriages  over  the  hand  ;  cases  frequently  de- 
manding amputation.    {On  Dislocations,  p.  519.) 

[A  dislocation  forwards  of  the  second  metacarpal 
bone  was  observed  by  M.  Bourguet  in  a  man,  aged 
45,  and  was  the  result  of  direct  pressure  upon  the 
posterior  and  upper  part  of  the  bone.  Reduction 
was  etTected  by  making  extension  from  the  injured 
finger,  and  counter-extension  from  the  wrist,  pres- 
sure being  made,  at  the  same  time,  upon  the 
dislocated  end  of  the  bone,  to  push  it  backwards 
into  its  place.  Splints  were  applied  for  a  fortnight 
to  guard  against  a  relapse,  and  at  the  end  of  that 
time  the  cure  was  found  to  be  perfect. 

Dislocation  of  tlie  third  metacarpal  bono  has 
been  twice  noticed.    On  both  occasions  the  dis- 


placement was  backwards.  In  the  first  case, 
observed  by  M.  Blandin,  the  dislocation  was 
believed  to  be  incomplete  ;  but  in  the  second, 
under  the  care  of  M.  Roux,  it  was  complete,  and 
there  was  shortening  of  the  middle  fijiger.  In 
this  case,  the  reduction  was  effected  by  extension 
from  the  middle  finger,  combined  with  pressure 
downwards  upon  the  carpal  extremity  of  the  bone. 
(See  Malgaigne,  Traiti  des  Fract.  <^c.  t.  ii.  p.  727.)] 

Dislocations  at  the  Metacarpo-Phalan- 
GEAL  Articulations. 

Dislocation  of  the  tJiumb. — [The  first  phalanx  of 
the  thumb  may  be  dislocated,  either  backwards  or 
forwards  upon  the  metacarpal  bone.  The  back- 
ward displacement  is  tolerably  common ;  that 
forwards  is  much  more  rare. 

The  dislocation  backwards  is  usually  the  result 
of  a  fall  upon  the  palmar  surface  of  the  thumb,  or 
of  external  violence  so  applied  as  to  force  the 
phalanx  backwards  upon  the  metacarpal  bone, 
from  which  it  projects  backwards  at  an  obtuse 
angle,  and  remains  extended,  while  the  second 
phalanx  is  bent.  More  rarely,  the  phalanx  does  not 
project  at  an  angle,  but  is  found  in  a  line  parallel 
with  the  metacarpal  bone.  This  is  often  the  case 
after  attempts  of  reduction  have  been  made.  The 
head  of  the  metacarpal  bone  is  prominent  towards 
thepalm,  where  it  is  covered  only  by  the  integument. 
The  motion  of  the  joint  is  lost,  but  that  between 
the  metacarpal  bone  and  the  os  trapezium  continues 
free. 

M.  Malgaigne  describes  an  incomplete  dislocation 
backwards,  of  wliich  he  has  observed  two  cases. 
The  slighter  degree  of  prominence  in  front  and 
behind  the  joint,  and  the  absence  of  shortening,  to- 
gether with  the  greater  facility  of  reduction,  would 
distinguish  this  from  the  complete  dislocation.] 

Reduction. — This  dislocation  should  be  speedilv 
reduced  ;  especially  if  complete,  for,  after  eight 
or  ten  days,  it  becomes  irreducible.  Sir  Astley 
Cooper  recommends  the  extension  to  be  made 
while  the  thumb  is  bent  towards  the  palm,  and 
the  flexor  muscles  rela.xed  ;  and  the  following  is 
his  method  of  applying  the  extending  force,  wliich 
he  adopts  also  for  dislocations  of  the  toes,  thumb 
and  fingers  in  general :  — "  The  hand  is  to  be  first 
steeped  in  warm  water,  for  a  considerable  time,  to 
relax  the  parts,  as  much  as  possible.  Then  a  piece 
of  thin  wetted  leather  (wash  leather  for  instance) 
is  to  be  put  around  the  first  phalanx,  and  as  closely 
adapted  to  the  thumb  as  possible.  A  portion  of 
tape,  about  two  yards  in  length,  is  then  to  be  ap- 
plied upon  the  surface  of  the  leather  in  the  knot, 
which  is  called  by  the  sailors,  the  clove-hitch,  for 
this  becomes  tighter  as  the  extension  proceeds.  An 
assistant  places  his  middle  and  fore-linger  between 
the  thumb  and  fore-finger  of  the  patient,  and  makes 
the  counter-extension,  whilst  the  surgeon,  assisted 
by  others,  draws  the  first  phalanx  from  the  nieta-* 
carpal  bone,  directing  it  a  little  inwards,  towards 
the  pnim  of  the  hand.  The  extension  should  be 
supported  for  a  considerable  length  of  time,  and  if 
success  does  not  attend  the  surgeon's  efforts,  it  is 
right  to  adopt  the  following  plan:  —  The  leather 
and  sailor's  knot  are  to  be  applied  as  before  directed, 
and  a  strong  worsted  tape  is  to  be  carried  between 
the  metacarpal  bone  of  the  thumb  and  the  fore- 
finger. The  arm  is  tlicn  to  be  bent  around  a  bed- 
post, and  the  worsted  tape  fixed  to  it.  A  pulley  is 
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tlien  to  bo  hooked  to  the  tape,  which  surrounds  the 
first  phalanx,  and  extension  is  to  be  made.  This 
mode  is  almost  sure  to  succeed."  (SiV  A.  Cooper, 
op.  cit.  p.  4,93,  ed.  4.)  [A  very  convenient  in- 
sirument  for  seizing  the  thumb  and  making 
fcxtetlsiOii  Upon  it,  has  been  devised  by  M  Luer, 
and  modified  by  M.  Cliarriere,  the  surgical  in- 
Bttument  maker  of  Paris.  (See  Bulletiti  Gin.  cle 
thtrap.  t.  xxxiv.  June,  1848,  p.  500.)  A  de- 
scription and  representation  of  it  will  also  be  found 
in  the  Dublin  Quart.  Journal,  Aug.  1850,  p.  118.] 
Even  in  cases  which  are  quite  recent,  this  kind  of 
dislocation  sometimes  cannot  be  reduced  without 
the  utmost  difficulty  ;  and  the  different  proposals 
which  have  been  made,  respecting  this  particular 
accident,  by  Mr.  Evans,  the  late  Mr.  Hey,  Sir 
C.  Bell,  and  Boyer,  deserve  the  notice  of  the  sur- 
gical practitioner.  On  this  subject,  however,  Sir 
Aslley  Cooper  remarks,  that  he  has  seen  too  much 
mischief  arise  from  injury  to  the  tendons  and  liga- 
ments, ever  to  recommend  their  division,  in  order 
to  facilitate  the  reduction,  when  extension  willnot 
succeed.    {On  Dislocations,  p.  523.) 

[The  cause  of  the  difficulty,  which  has  so  often 
been  met  with  in  reducing  the  dislocation  of  the 
thumb,  has  been  differently  accounted  for.  Mr.  Hey 
believed  it  to  arise  from  the  lateral  ligaments 
slipping  behind  the  head  of  the  metacarpal  bone, 
and  closely  embracing  the  constricted  portion  or 
neck.  He  thought  they  might  thus  prevent  the 
enlarged  head  of  the  bone  passing  backwards  into 
its  place.  Dupuytren  thought  it  was  the  result  of 
change  in  direction  of  these  ligaments,  which 
became  placed  at  right  angles  to  instead  of  parallel 
■with  the  axis  of  their  bones,  and  retain  the  phalanx 
closely  applied  against  the  metacarpal  bone.  But, 
as  M.  Malgaigne  observes,  in  the  first  place,  the 
lateral  movements,  which  can  be  communicated  to 
the  dislocated  phalanx,  militate  against  this  idea  of 
constriction  by  the  ligaments ;  and,  secondly,  the 
dislocations  which  have  been  artificially  produced 
on  the  dead  body,  are  almost  constantly  attended 
■with  rupture  of  one,  at  least,  and  often  of  both  the 
ligaments.  ( Traitc  des  Fract.  Sfc.  t.  ii.  p.  734.)  Sir 
Geo.  Ballingall  thought  the  obstacle  arose  from  the 
constriction  of  the  neck  of  the  bone  by  the  short 
muscles  of  the  thumb,  because,  when  the  phalanx 
passes  backwards,  the  end  of  the  metacarpal  bone 
passes  between  the  two  tendons  of  the  flexor 
brevis  pollicis,  and  its  neck  is  then  closely  em- 
braced by  the  inner  portion  of  that  muscle  and  the 
adductor  on  the  inside,  and  the  outer  portion  with 
the  abductor  on  the  outside. 

Dr.  Adair  Lawrie  of  Glasgow  has  published  an 
account  of  the  dissection  of  a  dislocated  thumb, 
which  is  confirmatory  of  this  view  :  —  The  dislo- 
cation had  existed  for  three  years,  and  several 
unsuccessful  attempts  had  been  made  to  reduce  it, 
The  end  of  the  phalanx  was  thrown  on  the  back 
and  inner  side  of  the  metacarpal  bone,  to  the  dis- 
'  tance  of  at  least  ,an  inch.  The  end  of  the  metacarpal 
bone  projected  forwards  to  a  corresponding  distance, 
free  from  muscle  or  ligament.  The  anterior  liga- 
ment was  torn  from  the  metacarpal  bone.  The 
posterior  ligament  was  pressed  back,  but  apparently 
nearly  entire.  The  anterior  portion  of  the  external 
lateral  ligament  was  torn  ;  the  posterior  portion 
was  stretched,  and  thrown  back  and  across  the 
metacarpal  bono.  The  internal  lateral  ligament 
was  entire.  New  ligamentous  connections  had 
formed  between  the  disnlaced  bones.    The  end 


of  the  metacarpal  bone  had  passed  between  the 
two  portions  of  the  flexor  brevis,  one  of  which  was 
on  each  side  of  it  grasping  it  firmly.  Dr.  Lawrie, 
however,  thought  that  a  great  part  of  the  outer 
head  had  been  torn,  but  that  the  inner  head  was 
uninjured,  having  slipped  to  the  inner  side  of  the 
metacarpal  bone.  The  tendon  of  the  flexor  longus 
lay  on  the  inner  side  of  the  metacarpal  bone,  along 
with  the  inner  head  of  the  flexor  brevis,  pressing 
on  the  adductor,  and  pushing  it  back.  On  the  out- 
side the  abductor  was  also  thrown  back  and  a  little 
stretched. 

From  a  series  of  experiments  on  the  dead  body, 
however,  Dr.  Lawrie  was  led  to  think  that,  though 
the  muscular  constriction  might  sometimes  cause 
considerable  difficulty,  the  following  condition  of 
the  parts  was  likely  to  prove  still  more  formidable. 
He  found,  in  dissecting  some  of  the  dislocations 
which  he  had  artificially  produced,  that  the 
anterior  ligament  was  completely  torn  from  the 
metacarpal  bone,  and  remained  attached  to  the 
phalanx  and  sesamoid  bones,  in  such  a  manner  that 
the  torn  ligament  and  sesamoid  bones  were  carried 
backwards  by  the  phalanx,  and  placed  between  it 
and  the  metacarpal  bone.  The  result  was  that  the 
opening  in  the  ligaments,  by  which  the  metacarpal 
bone  escaped,  was  thrown  back  nearly  half  an 
inch,  and  the  remains  of  that  ligament  and  sesa- 
moid bones  formed  a  partition  between  the  dis- 
placed ends  of  the  bones,  and  constituted  a  mecha- 
nical obstacle  to  the  reduction.  This  state  of 
parts  would,  of  course,  be  greatly  aggravated  by 
the  contraction  of  the  muscles  attaclied  to  the 
sesamoid  bones  and  anterior  ligaments.  (See 
Lond.  Med.  Gag.  vol.  ii.  1837,  p.  93.) 

M.  Pailloux,  having  met  with  an  irreducible 
dislocation  of  the  thumb,  at  the  Hospital  St.  Louis, 
also  made  experiments  on  the  dead  bodj-,  and 
arrived  at  the  same  conclusion  with  Dr.  Lawrie, 
that  the  rupture  of  the  anterior  lig.iment  at  its 
insertion  into  the  metacarpal  bone,  and  its  inter- 
position, together  with  the  sesamoid  bones, 
between  the  articular  surfaces,  was  the  principal 
cause  of  the  difficulty.  {Nclaton,  El.  de  Pathol. 
Chir.  t.  ii.  p.  420,  and  Pailloiuv,  Bulletin  de  la  Soc. 
Annul.  1826,) 

The  plan  of  reduction,  recommended  by  Sir  A. 
Cooper,  of  extension  downwards  with  fle.xion 
towards  the  palm,  has  already  been  described. 
Instead  of  extension,  direct  pressure  was  recom- 
mended by  Mr.  IIc}'.  The  pressure  should  be 
made  upon  the  dislocated  end  of  the  plwl.anx,  to 
push  it  forwards  over  the  end  of  the  metacarpal 
iDone.  Dr.  Penneck  advised  the  employment  of  a 
piece  of  tape  to  pull  upon  the  dislocated  extremity  of 
the  bone.  He  tied  the  middle  part  of  the  tape  round 
the  first  phalanx,  letting  it  cover  a  part  of  the  end 
of  the  dislocated  bone,  and  having  the  knot  on  the 
opposite  side.  Then  milking  extension  with  it,  he 
found  the  dislocated  phalanx  slip  readily  into  its 
place,  when  the  tape  slipped  off,  and  the  bone  was 
reduced.  {Lancet,  vol,  i.  18-28,  p,  268.)  An- 
other plan,  first  suggested  bj'  Sir  C.  Bell,  is 
to. forcibly  bend  the  thumb  backwards,  at  the  same 
time  that  the  posterior  extremity  of  the  phalanx  is 
pressed  forwards ;  by  this  means  the  anterior  edge 
of  the  articular  surface  of  the  phalanx  m.iy  be 
tilted  forwards  until  it  overlaps  tiie  end  of  the 
metacarpal  bone,  and  when  this  has  been  effected, 
sudden  flexion  towards  the  palm  will  accomplish 
the  rest,    I  have  seen  a  dislocation  reduced  with 


the  greatest  ease  by  this  method,  and  I  have  em- 
ploj'ed  it  myself,  and  succeeded  in  the  first 
attempt  in  a  case  in  which  powerful  and  repeated 
extension  downwards  had  been  previously  tried. 
It  has  the  advantage  of  not  increasing  at  the 
outset  the  tension  of  the  constricting  muscular 
and  tendinous  fibres,  and  thereby  provoking  their 
further  contraction  ;  while,  if  the  obstacle  is  caused 
by  the  anterior  ligament  and  sesamoid  bones  in 
the  manner  which  has  been  described,  it  appears  to 
be  almost  the  only  way  in  which  their  disengage- 
ment is  likely  to  be  effected.  Should  these  means 
fail  (and  failures  have  repeatedly  occurred  in  the 
hands  of  the  most  distinguished  surgeons),  the 
question  will  arise,  what  further  measures  can  be 
resorted  to  ?  Sir  C.  Bell  proposed  to  divide  one 
of  the  lateral  ligaments  by  subcutaneous  section, 
but,  as  has  been  shown,  it  is  questionable  whether 
these  are  the  real  cause  of  the  resistance.  M. 
Malgaigne  suggests  the  division,  in  the  same  waj', 
of  the  muscles  which  form  the  external  border  of 
the  muscular  opening  Louionniere'''),  through 
which  the  head  of  the  metacarpal  bone  has  passed. 
This  method,  however,  was  practised  without 
success,  in  1845,  at  the  Hospital  St.  Antoine,  and 
it  failed  also  in  the  hands  of  M.  Blandin,  although 
combined  with  section  of  the  lateral  ligaments  as 
well.  This  latter  case,  however,  was  of  30  days' 
standing.  {Malgaigne,  loc.  cit.  p.  74'2.)  Dr. 
Lawrie  thinks,  that  if  the  knife  is  used  at  all,  it 
should  be  passed  into  the  joint  in  such  a  manner 
as  (if  possible)  to  disengage  the  anterior  ligaments 
and  sesamoid  bones  from  their  unnatural  position. 
{Land.  Med.  Gax.  vol.  ii.  1837,  p.  93.) 

M.  Malgaigne,  on  one  occasion,  after  various 
methods  had  been  unsuccessfully  tried,  introduced 
a  pointed  instrument  through  the  skin  into  the 
articular  surface  of  tlie  phalanx,  for  the  purpose  of 
pushing  it  forwards,  but  he  found  that  the  point 
penetrated  too  far  into  the  osseous  tissue.  He 
therefore,  withdrew  it,  .and  inserted  it  in  front 
into  the  centre  of  the  head  of  the  metacarpal  bone; 
then  pulling  upon  the  phalanx  with  one  hand,  and 
pressing  upon  the  metacarpal  bone  with  the  instru- 
ment in  the  other  hand,  he  immediately  felt  the 
bone  return  into  its  place.  The  reduction,  which 
was  for  the  momoit  necessarily  imperfect  on  ac- 
connt  of  the  presence  of  the  instrument,  was  easily 
completed  by  a  little  pressure  as  soon  as  this  was 
withdrawn  (p.  741). J 

[Dislocation  foriuards. — This  is  much  more  rare 
than  the  preceding.  Sir  A.  Cooper  passes  it  over 
altogether  without  notice  :  and  more  recently  M. 
Malgaigne  has  stated  that  he  could  find  only  four 
published  cases,  which  he  could  consider  as  un- 
equivocal examples  of  it.  A  fifth,  in  wiiich  the 
displacement  was  incomplete,  was  observed  by 
himself.  It  appears  to  be  usually  tlie  result  of 
force  applied  to  the  dorsal  surface  of  the  plialanx. 
In  the  complete  dislocation  the  head  of  the  meta- 
carpal bone  is  prominent  posteriorly,  and  the  end 
of  llie  phalanx  is  thrown  towards  the  palm.  The 
displacement  is  not  always  directly  forwards.  In 
a  case  seen  by  M.  Nelaton,  the  end  of  the  plialanx 
was  dislocated  forwards  and  outward h  ;  in  one 
observed  by  M.  Lombard,  it  was  thrown  forwards 
and  iniL-arda,  to  such  an  extent  tiiat  it  rested 
against  the  outer  border  of  the  third  metacarpiil 
bone,  and  the  thumb  had  undergone  a  shortening 
equal  to  the  whole  length  of  its  first  phalanx. 
This  dislocation  was  the  result  of  a  fall  on  the 
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palmar  surface  of  the  thmnh.  The  position  of 
tlie  thumb  does  not  appear  to  be  constant ;  in  M. 
Nelaton's  case  the  first  phalanx  was  flexed  to  an 
angle  of  45°  with  the  metacarpal  bone  ;  in  M. 
Lombard's,  it  formed,  with  the  metacarpal  bone,  an 
angle  of  0'0°  in  the  opposite  direction,  while  in  a 
third  case,  seen  by  M.  Lenoir,  it  was  neither  flexed 
nor  extended.  In  all  three,  the  phalanx  was  ro- 
tated inwards. 

The  reduction  is  attended  with  much  less  diffi- 
culty than  in  the  dislocation  backwards.  It  should 
be  conducted  on  the  same  principles  as  in  the 
backward  displacement,  only,  if  pressure  is  used 
upon  the  extremities  of  the  bones,  it  must,  of  course, 
be  applied  in  the  reverse  direction.] 


Dislocation  of  the  fingers  at  the  mctacarpo-plia- 
langeal  articulations. — The  first  phalanges  of  the 
fingers  may  be  dislocated  backwards  off  the  heads 
of  the  metacarpal  bones.  A  luxation  forwards  is 
more  difficult ;  because  the  articular  surfaces  of  the 
metacarpal  bones  extend  a  good  way  forwards, 
and  the  palm  of  the  hand  makes  resistance  to 
such  an  accident. 

[The  index  and  little  fingers  from  their  more 
exposed  situation,  are  more  frequently  dislocated 
tlian  the  others.  The  injury  is  not  always  con- 
fined to  one  finger,  but  two,  three,  or  even  all  four 
may  be  dislocated  at  once. 

The  reduction  may  be  efi'ected  by  the  same 
processes  as  in  the  dislocations  of  the  thumb,  but 
is  not  always  to  be  accomplished  without  difficulty. 
M.  Malgaigne  remarks,  that  in  the  fingers  as  well 
as  in  the  thumb,  the  metacarpal  bone  may  be  con- 
stricted by  the  muscular  and  tendinous  fibres  on 
each  side  of  it, —  interossei  and  lumbricales  ; 
while  M.  Bie'chy  has  shown  by  experiment  that 
here  also  the  anterior  ligament  may  be  interposed 
between  the  base  of  the  phalanx  and  the  end  of 
the  metacarpal  bone.  {Malgaigne,  loc.  cit,  p.  748.)] 

Dislocations  op  the  Phalangeal  Articu- 
lations. 

According  to  Sir  Astley  Cooper,  dislocation  of  the 
fingers  more  frequently  happens  between  the  first 
and  second  phalanges,  than  between  the  second 
and  third;  the  second  being  thrown  forward,  to- 
wards the  theca,  and  the  first  backwards.  The 
reduction  is  effected  by  making  extension  with  a 
slight  inclination  forward,  so  as  to  relax  the  flexor 
muscles.  When  reduction  is  impracticable  by 
common  means,  or  from  the  oldness  of  the  dis- 
location. Sir  Astley  Cooper  disapproves  of  the 
scheme  of  dividing  the  ligaments,  in  order  to  suc- 
ceed. The  mischief,  which  he  has  known  arise 
from  injuries  of  tendons  and  ligaments,  deters  him 
from  advocating  the  practice.  {On  Dislocations, 
p.  48.5,  48G.  ed.  4.) 

[The  dislocation  of  the  second  phalanges  from  the 
first  may  take  place  cither  backwards,  forwards,  or 
laterally.  M.  Malgaigne,  who  lias  published  an 
elaborate  memoir  on  the  subject  of  dislocations  of 
tiie  phalanges,  found  that  out  of  thirteen  cases,  five 
were  in  the  first,  five  in  the  second,  and  three  in 
third  direction.  The  displacement  forwards,  ac- 
cording to  the  same  authority,  may  be  either  com- 
plete or  incomplete.  In  none  of  the  cases  alluded 
to  does  there  appear  to  have  been  any  diflicnlty  in 
replacing  tlie  bone  in  its  proper  situation,  and  the 
question  of  the  propriety  of  dividing  the  lateral 
ligaments  is  therefore  not  very  likely  to  arise. 
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Dislocation  of  the  third plialanges  from  the  second 
may  take  place  either  backwards  or  laterally,  and 
niay  be  complete  or  incomplete.  M.  Malgaigne  could 
find  no  example  recorded,  as  regards  these  joints,  of 
dislocation  forwards.  Dislocation  of  the  exlreiiie 
phalanx  of  the  thumb,  however,  which  is  more  fre- 
quent than  of  the  fingers,  may  occur  eitlier  back- 
wards or  forwards,  but  the  backward  displacement 
is  one  commonly  met  with.  The  pluilanx  is 
usually  thrown  backwards,  in  such  a  manner  that 
its  articular  surface  is  turned  towards  the  dorsal 
surface  of  the  first  phalanx  ;  hut  it  is  worth  re- 
marking, that  the  same  position  may  be  met  with 
in  tlie  dislocation  forwards,  the  end  of  the  thumb 
being  turned  back,  although  the  articular  end  of 
the  phalanx  has  been  thrown  forwards.  For  the 
extreme  phalanges,  in  consequence  of  the  diiRculty 
of  obtaining  a  firm  hold,  Mr.  Penneck's  plan  of 
making  extension  seems  especially  well  adapted.] 

Dislocations  of  the  Bones  op  the  Pelvis. 

Experience  proves,  that  the  bones  of  the  pelvis, 
notwithstanding  the  vast  strength  of  their  ligaments, 
may  be  dislocated  by  violence:  thus,  the  sacrum 
may  be  driven  forwards  towards  the  interior  of  the 
pelvis;  the  ossa  ilii  may  be  displaced  forwards 
and  upwards;  and  the  bones  of  the  pubes  may  be 
totally  separated  at  the  symphysis,  and  an  evident 
degree  of  movableness  occur  between  them.  For 
the  production  of  these  accidents,  however,  the 
operation  of  enormous  force  is  requisite  ;  and,  in 
fact,  their  usual  causes  are  falls  from  a  great  height; 
the  fall  of  a  very  heavy  body  against  the  sacrum, 
at  a  period  when  the  body  is  fixed;  and  the  pres- 
sure of  the  pelvis  between  a  wall,  or  post,  and  the 
wheel  of  a  carriage,  or  waggon.  Hence,  the  dis- 
location is  generally  the  least  part  of  the  mischief 
occasioned  by  such  kinds  of  violence,  and  the  case 
is  often  attended  with  concussion  of  the  spinal  mar- 
row, injury  of  the  sacral  nerves,  extravasation  of 
blood  in  the  cellular  substance  of  the  pelvis  or 
cavity  of  the  peritoneum,  injurj'  of  the  kidneys, 
and  fracture  of  one  or  more  of  the  bones  of  the 
pelvis. 

in  addition  to  the  complications,  which  may 
attend  a  dislocation  of  the  bones  of  the  pelvis,  and 
arise  immediately  from  the  external  violence,  the 
case  is  always  followed  by  inflammation,  the  con- 
sequences of  which  may  be  very  serious,  not  only 
on  account  of  the  extent  of  the  articular  surfaces 
affected,  but  because  such  inflammation  may  extend 
to  the  peritoneum  and  viscera  of  the  abdomen  and 
pelvis,  of  which  I  have  myself  seen. instances. 

When  these  cases  do  not  pvove  fatal  from  the 
direct  effect  of  the  gteat  violence  committed  on 
many  parts,  or  from  peritonitis,  the  same  un-. 
pleasant  event  sometimes  follow.s  rather  later  from 
suppuration  of  the  articular  surfaces  taking  place, 
and  abscesses  forming  in  the  cellular  tissue  of  the 
pelvis.    {Boyer,  Mai.  Chir.  t.  iv.  p.  147.) 

Louis  relates  a  case,  in  which  the  os  ilium  of  the 
right  side  was  separated  from  the  sacrum,  so  as  to 
project  nearly  three  inches  behind  it.  The  accident 
was  caused  by  a  heavy  sack  of  wheat  falling  on  a 
labourer. — {Mem.  da  I' Acad,  de  Chir.  t.  iv.  4 to.) 

A  case,  in  which  a  dislocation  of  the  left  os 
mnominatum  upwards  had  a  Buccessful  termin- 
ation, was  attended  by  Enaux,  lloin,  and  Chaus- 
sier,  and  is  published  in  a  modern  work.  {Mem. 
del" Acad,  des  Sciences  de  Dijon.)  As  the  reduc- 
tion could  not  be  accomplished  at  first,  antiphlogis- 


tic treatment  was  followed  for  some  days,  when  new 
attempts  to  replace  the  bone  were  made,  but  could 
not  be  continued,  as  they  caused  a  recurrence  of  pain 
and  other  bad  symptoms.  A  third  trial,  made  at  a 
laterperiod,was  not  more  effectual;  andall  thouuhts 
of  reduction  were  then  abandoned.  After  the  pa- 
tient had  been  kept  quiet  some  time,  tl)ough  not  so 
long  as  was  wished,  he  quitted  his  bed,  and  began 
to  walk  about  on  crutches,  1  do  not  understand, 
however,  as  is  asserted,  how  the  weight  of  the  body 
could  now  bring  about  the  reduction,  which  had 
been  previously  attempted  in  vain.  Be  this  as  it 
may,  the  result  was  the  patient's  recovery.  The 
fact  clearly  proves,  as  Boyer  observes,  that,  in 
cases  of  this  description,  the  most  important  object 
is  not  to  aim  at  the  reduction,  but  rather  to  oppose, 
by  every  means  in  our  power,  inflammation  and  its 
consequences. 

Frequently,  the  use  of  the  catheter  is  necessary, 
and,  sometimes  an  incontinence  of  urine,  or  the 
involuntary  discharge  of  the  feces,  demands  the 
strictest  attention  to  cleanliness.  In  these  cases, 
if  the  patient  live  any  time,  there  is  also  another 
source  of  danger,  consisting  in  a  tendency  to 
sloughing  in  the  soft  parts,  on  which  the  patient 
lies,  and  which,  when  they  have  been  bruised, 
require  still  greater  vigilance. 

Sir  A.  Cooper  has  remarked,  that  some  of  these 
cases,  complicated  with  fracture,  are  liable  to  be 
mistaken  for  dislocations  of  the  thigh  : — When 
a  fracture  of  the  os  innominatum  happens  through 
the  acetabulum,  the  head  of  the  femur  is  drawn  up- 
wards, and  the  trochanter  somewhat  forwards,  so 
that  the  leg  is  shortened,  and  the  knee  and  foot  is 
turned  inwards.  Such  a  case,  therefore,  may  be 
readily  mistaken.  If  the  os  innominatum  is  dis- 
jointed from  the  sacrum,  and  the  pubes  and  ischium 
are  broken,  the  limb  is  slightly  shorter  than  the 
other;  but  the  knee  and  foot  are  not  turned  in- 
wards. These  accidents  may  generallj'  be  detected 
by  a  crepitus  perceived  in-  the  motion  of  the  thigh, 
when  the  surgeon  applies  his  hand  to  the  crista  of 
the  ilium,  and  there  is  greater  motion,  than  in  a 
dislocation  of  the  thjgh."  {Surgical Essays,  part  i. 
p.  49.)  In  a  subsequent  article,  I  shall  notice 
Mr.  Earle's  observations  on  this  subject.  See 
Fracture. 

In  a  case,  recorded  by  Sir  A.  Cooper,  the  pos- 
terior part  of  the  acetabulum  was  broken  off,  and 
the  head  of  the  thigh-bone  had  slipped  from  its 
socket;  the  fracture  extended  across  the  os  innom- 
inatum to  the  .pubes,  the  bones  of  which  were 
separated  at  the  symphysis  nearly  an  inch  asunder. 
The  ilia  were  separated  on  each  side,  and  the  left 
OS  pubis,  ischium,  and  ilium  broken.  {Surgical 
Essays,  part  i.  p.  50.)  In  the  same  work  may  be 
perused  another  case  of  fracture  of  the  body  of  the 
OS  pubis  and  ramus  of  the  ischium,  combined  with 
a  luxation  of  the  right  os  innominatum  from  the 
sacrum,  and  laceration  of  the  ligaments  of  the 
symphysis  of  the  pubes.  _  , 

Dislocations  of  the  Cocc^.r. —Tiie  os  coccygis  is 
not  so  easily  dislocated  as  fractured.  Boyer  had 
seen  it  displaced  in  a  man,  who  had  extensive 
ulcerations,  by  which  it  was  laid  bare.  There  was 
an  interspace  of  nearly  two  inches,  between  the 
sacrum  and  base  of  the  os  coccygis.  In  proportion 
as  the  man  regained  his  strength,  the  bone  recovered 
its  riRht  position,  andat  length  united  to  the  sacrum, 
notwithstanding  the  action  of  the  levatores  am, 
which  are  inserted  into  it.    This  case,  however,  was 


not  an  accidental  luxation;  but  arose  from  the  de- 
struction of  the  lignments  by  disease. 

Authors  mention  two  kinds  of  dislocation,  to 
which  the  os  coccygis  is  liable;  one,  forwards;  the 
other,  bacltwards.  The  lirst,  which  ia  tlie  most 
frequent,  is  always  occasioned  by  fcxternal  violence; 
tlie  second,  by  tiie  pressure  of  the  child's  head  in 
difficult  labours.  Pain,  difficulty  of  voiding  the 
faces  and  urine,  tenesmus  and  inflammation,  some- 
times ending  in  abscesses,  which  implicate  the  rec- 
tum, are  symptoms  said  to  follow  such  dislocations. 

[The  nature  and  extent  of  the  displacement  may 
be  ascertained  by  the  introduction  of  the  finger 
into  tlie  rectum ;  but  it  will  be  difficult,  and,  no 
doubt,  often  impossible  to  distinguish  a  dislocation 
from  a  fracture.  The  latter  is  by  far  the  more 
frequent  injury  of  the  two.  For  the  reduction,  the 
finger  may  be  introduced  into  the  rectum,  and  then 
the  thumb  being  applied  externally,  the  dislocated 
bone  may  be  held  between  the  tvvo,  and  pressed  back 
into  its  place.]  Much  handling,  however,  of  the 
painful  and  injured  pai'ts  should  be  avoided,  as 
likely  to  increase  the  subsequent  inflammation  and 
produce  abscesses.  Strict  quietude  should  be  en- 
joined, and  antiphlogistic  measures  adopted. 

Dislocations  of  the  Hip-joint. 

According  to  Sir  A.  Cooper,  the  head  of  the 
thigh-bone  may  be  dislocated  upwards  on  the  dor- 
sum of  the  ilium  ;  backwards,  into  the  ischiatic 
notch;  downwards  and  forwards,  on  the  foramen 
ovale;  upwards  and  forwards  on  the  body  of  the  os 
pubis. 

Sir  A.  Cooper's  observations  led  him  to  believe 
that  the  relative  proportion  of  cases  would  be  in 
twenty  as  follows: — twelve  on  the  dorsum  ilium; 
five  in  the  ischiatic  notch;  two  on  the  foramen- 
ovale  ;  and  one  on  the  pubes. 

[But  besides  these  four  varieties  described  by 
Sir  A.  Cooper,  several  other,  though  much  rarer, 
forms  have  since  been  observed;  in  fact,  the  head 
of  the  thigh-bone  has  been  found  displaced  from 
its  socket  in  almost  every  conceivable  direction. 

The  classification  of  these  injuries  therefore  re- 
quires several  additions  and  modifications. 

In  the  first  place,  it  seems  advisable,  in  accord- 
ance with  several  eminent  modern  authorities,  to 
combine  the  ttfo  first  dislocntions  of  Sir  A.  Cooper, 
above  mentioned,  into  one  form,  which  may  be 
called  the  dislocation  backwards  and  upiuards.  This 
is  by  far  the  most  frequent  injury  to  which,  the 
hip-joint  is  liable. 

Secondly,  the  head  of  the  femur  may  be  displaced 
directly  backwards,  in  the  direction  of,  or  resting 
upon,  the  spinous  process  of  tlie  ischium. 

Thirdly,  it  may  pass  directly  doivnwards,  or 
doivnwards  and  sliyhlly  backwards,  resting  upon  or 
behind  the  tuberosity  of  the  ischium. 

Fourthly,  it  may  pass  doivnwards  and  sliglitly 
forivards,  towards  the  perineum,  or  on"  to  the 
ascending  ramus  of  the  ischium. 

Fifthly,  it  may  ■p^ea /oituards  and  doivnwards 
into  the  foramen  ovule. 

Sixthly,  it  may  pass  forwards  and  upwards  on 
to  the  pubes,  and  rest  upon  that  bone  between  the 
anterior  inferior  spinous  process  and  the  pectineal 
eminence. 

Seventhly,  it  may  pass  directly  upwards,  and 
become  placed  beneath  the  anterior  superior  spinous 
process  of  the  ilium. 
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The  order  of  frequency  of  these  dislocations  is 
as  follows:  —  1.  Tlie  dislocation  backwards  and- 
up wards,  which  includes  more  than  .three-fourths 
of  all  the  dislocations  of  the  hip.  2.  The  dislo^ 
cation  forwards  and  downwards,  in  to  the  foramen 
ovale.  3.  The  dislocation  forwards  and  upwards 
on  the  pubes.  These  are  the  ordinary  varieties, 
and  answer  to  the  four  dislocations  of  Sir  A. 
Cooper.  The  remainder  may  be  considered  as 
more  or  less  exceptional,  but  they  may  probably 
be  arranged  thus  as  to  comparative  frequency: — 
4.  The  direction  backwards  on  to  the  spine  of 
the  ischium.  S.  The  dislocation  directly  upwards, 
beneath  the  anterior  superior  spinous  process.  6. 
The  dislocation  directly  downwards,  on  the  tube- 
rosity of  the  ischium.  7.  The  dislocation  towards 
the  perineum.] 

1 .  Dislocation laikwards andupwards. — [ Th is  will 
be  understood  to  include  the  two  first-mentioned 
dislocations  of  Sir  A.  Cooper,  viz.  that  on  the  dor- 
sum, and  that  into  the  ischiatic  notch,  which  have 
many  points  of  resemblance ;  in  fact,  their  only  dif- 
ference consists  in  a  slight  alteration  of  the  position 
of  the  head  of  the  bone  in  the  upward  or  backward 
direction.  Several  modern  writers  have  therefore 
thought  it  more  convenient  to  classify  them  to- 
gether. M.  N^Iaton  has  described  this  variety 
under  the  name  of  ilio-isckiaiic."  Mr.  .Erichsen 
calls  it  the  ilio-scialic,  and  M.  Malgaigne  the  iliac 
dislocation.  Such  an  arrangement  has  the  advantage 
of  simplifying  the  subject,  and  another  reason  for 
adopting  it  is  found  in  the  circumstance  that  be- 
tween the  point  assigned  by  Sir  A.  Cooper  to  the 
dislocation  of  the  dorsum  of  the  ilium,  and  that 
assigned'to  the  dislocation  in  the  ischiatic  notch, 
the  head  of  the  bone  may  occupy  any  intermediate 
position  without  material  or  essential  modification 
of  the  symptoms. 

The  position  of  the  bone,  too,  is  not  unfre- 
quently  altered  within  the  above  limits  subse- 
quently to  the  occurrence  of  the  accident.  Thus, 
the  head  of  the  bonOj  originally  on  the  dorsum 
ilii,  may,  during  the  attempts  at.  reduction,  be 
drawn  downwards  opposite  to  the  ischiatic  notch  ; 
or,  on  the  other  hand,  when  it  has  been  originally 
displaced  backwards,  it  maybe  pushed  upwards  in 
consequence  of  the  patient  attempting  to  bear  the 
weight  of  the  body  upon  the  limb,  and  possibly 
also  it  may  l^e' drawn  upwards  by  muscular  con- 
traction. 

It  is  still  desirable,  however,  to  call  attention  to 
the  distinguishing  featiires  of  these  injuries  as 
described  by  Sir  A.Cooper.  According  to  this 
authority — ] 

The  dislocation  upwards  on  the  dorsum  of  the 
ilium  is  attended  with  the  following  symptoms: — 
The  limb  is  from  one  inch  and  a  half  to  two  inches 
and  a  half  shorter  than  its  fellow,  the  thifjh  a  little 
bent,  and  carried  inwards.  The  knee  inclines  more 
forwards  and  inwards  than  the  opposite  one;  the 
leg  and  thigh  are  turned  inwards,  and  the  foot 
points  in  this  direction;  the  too  resting  against 
the  tarsus  of  the  other  foot.  {Surgical  Essays, 
part  iv.  p.  27.)  If  the  bone  bo  not  concealed  by 
extravasation  of  blood,  the  head  of  it  can  be  per- 
ceived moving  upon  the  dorsum  ilii  during  rotation 
of  the  knee  inwards,  and  the  trochanter  major  may 
be  felt  much  nearer  than  natural  to  the  anterior  and 
superior  spinous  process  of  the  ilium.  It  is  also 
less  prominent  than  that  on  the  opposite  side,  and 
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the  natural  roundness  of  the  hip  has  disappeared. 
The  natural  length  of  the  limb  cannot  be  restored, 
without  using  force  sufficient  to  reduce  the  luxa- 
tion; the  foot  cannot  be  turned  outwards,  without 
great  difficulty,  and  any  attempt  to  do  so  causes 
pain;  but  the  inclination  of  the  foot  inwards  may 
be  increased.  When  an  attempt  is  made  to  draw 
the  leg  away  from  the  other,  it  cannot  be  accom- 
plished; but  the  thigh  may  be  slightly  bent  across 
its  fellow. 

This  dislocation  may  be  caused  by  a  fall  when 
the  knee  and  the  foot  of  the  patient  are  turned  in- 
wards, or  by  a  blow  whilst  the  limb  is  in  that 
position;  but  it  most  commonly  occurs  in  conse- 
quence of  the  person  falling  whilst  carrying  a 
heavy  weight  on  his  shoulders;  or  from  a  heavy 
weight,  such  as  a  mass  of  earth,  falling  on  the  back 
whilst  the  body  is  bent  forwards  in  a  stooping 
posture. 

In  genera),  a  dislocation  on  the  dorsum  of  the 
ilium  is  at  once  readily  discriminated  from  a  frac- 
ture of  the  neck  of  the  thigh-bone,  within  the  cap- 
sular ligament,  by  Hie  rotation  of  the  limb  inwards; 
a  position  which  is  unusual  in  a  fracture  of  any 
part  of  the  os  femoris.  "  In  a  fracture  of  the  neck 
of  the  thigh-bone,  the  knee  and  foot  are  generally 
turned  outwards;  the  trochanter  is  drawn  back- 
wards; the  limb  can  be  readily  bent  towards  the 
abdomen,  although  with  some  pain;  but,  above  all, 
the  limb,  which  is  shortened  from  one  to  two 
inches  by  the  contraction  of  the  muscles,  can  be 
made  of  the  length  of  the  other  by  a  slight  exten- 
sion, and  when  the  extension  is  abandoned,  the  leg 
is  again  shortened.    If,  when  extended,  the  limb 
is  rotated,  a  crepitus  can  often  be  felt,  which  ceases 
when  rotation  is  performed  under  a  shortened  state 
of  the  limb.   The  fractured  neck  of  the  thigh-bone, 
within  the  capsular  ligament,  rarely  occurs  but  in 
advanced  age,  and  often  is  the  effect  of  the  most 
trifling  accidents,  owing  to  the  interstitial  absorption 
which  the  cancellated  texture  of  this  part  of  the  bone 
undergoes  at  advanced  periods  of  life.  Fractures, 
external  to  the  capsular  ligament,  occur  at  any 
age,  but  generally  in  the  middle  periods  of  life; 
and  these  are  easily  distinguished  by  the  crepitus 
which  attends  them,  if  the  limb  is  rotated  and  the 
trochanter  is  compressed  with  the  hand.    The  po- 
sition is  the  same  as  in  fractures  within  the  liga- 
ment.   The  proportion  of  fractures  of  the  neck  of 
the  thigh-bone,  which  I  have  seen,  is  at  least  four 
cases  to  one  of  dislocation."    {Sir  A.  Cooper, 
Surg.  Essays,  part  i.  p.  28.)    The  rotation  of  the 
limb  inward,  in  cases  of  fracture  of  the  neck  of  the 
thigh-bone,  is  uncommon,  though  sometimes  met 
with.    (See  Fractures.) 

In  the  dislocation  of  the  thigh  backwards  on  the 
ischiatic  foramen,  the  head  of  the  bone  is  placed 
on  the  pyriformis  muscle,  between  the  edge  of  the 
bone  which  forms  the  upper  part  of  the  ischiatic 
notch  and  the  sacro-sciatic  ligament,  being  behind 
the  acetabulum,  and  a  little  above  the  level  of  the 
middle  of  tliat  cavity.  The  limb  is  generally  not 
more  than  half  an  incli  shorter  than  its  fellow. 
The  trochanter  major  is  behind  its  usual  place,  but 
is  still  remaining  nearly  at  right  angles  with  the 
ilium,  with  a  slight  inclination  towards  the  aceta- 
bulum. The  head  of  the  bono  is  so  buried  in  tlie 
ischiatic  notch,  that  it  cannot  b.e  felt,  except  in 
thin  persons,  and  tlien  only  by  rolling  tlio  thigh- 
bone forwards,  as  far  as  the  comparatively  fixed 
state  of  the  limlj  will  allow.    Tlie  knee  and  foot 


are  turned  inwards,  but  less  than  in  the  disloca- 
tion upwards;  and  the  toe  rests  against  the  ball  of 
the  great  toe  of  the  other  foot.  MHien  the  patient 
IS  standnig,  the  toe  touches  the  ground,  but  the 
heel  does  not  quite  reach  it.  The  knee  is  not  so 
much  advanced  as  in  the  dislocation  upwards,  but 
is  still  brought  a  little  more  forwards  than  that  of 
the  opposite  side,  and  is  slightly  bent.  The  limb 
is  so  fixed  that  flexion  and  rotation  are  in  a  great 
degree  prevented. 

This  species  of  dislocation  is  produced  by  the 
application  of  force,  when  the  body  is  bent  forward 
upon  the  thigh,  or  when  the  thigh  is  bent  at  right 
angles  to  the  abdomen  ;  in  which  positions,  if  the 
knee  be  pressed  inwards,  the  head  of  the  bone  is 
thrown  behind  the  acetabulum. 

Sir  A.  Cooper  considers  this  dislocation  as  the 
most  difficult  both  to  detect  and  reduce :  difficult 
to  detect,  because  the  length  of  the  limb,  and  the 
position  of  the  knee  and  ibot,  are  but  little 
changed  ;  difficult  to  reduce,  because  the  head  of 
the  bone  is  placed  deeply  behind  the  acetabulum, 
and  requires  to  be  drawn  over  the  edge  of  the 
socket,  as  well  as  towards  it.  (On  Dislocatio7is. 
p.  71.)_ 

[As  an  instance  of  the  alteration  in  position 
which  the  head  of  the  bone  may  undergo  after  the 
accident  has  occurred,  may  be  mentioned  a  case 
of  dislocation  backwards  and  upwards,  described 
by  M.  Malgaigne,  in  which  the  dissection  of  the 
parts  showed  that  the  head  of  the  bone  had  es- 
caped through  a  rent  in  the  lower  part  of  the 
capsule,  .and   had  subsequently   ascended  into 
the  usual  position.    This  case  was  under  the  care 
of  M.  Lisfranc,  who  found  it  impossible  to  reduce 
the  dislocation,  and  the  patient  died  from  profuse 
suppuration  around  the  joint.    The  capsule  was 
found  uninjured  at  its  posterior  and  superior  por- 
tions, and  it  was  this  unusual  condition  of  the 
parts,  no  doubt,  which  prevented  the  head  of  the 
bone  returning  into  its  socket,    (See  Malgaigne, 
t.  ii.  p.  829,  and  PI.  xxvi.)  But  besides  these  vari- 
ations in  their  direction,  these  displacements  dilTer 
also  in  their  extent ;  thus  the  head  of  the  femur 
may  rest  upon  the  margin  of  the  acetabulum,  or  be 
removed  to  a  considerable  distance  from  it.  M. 
Malgaigne  has  described  them  as  being  complete  or 
incomplete,  and  he  considers  them  incomplete  when 
the  head  of  the  femur  rests  upon  the  margin  of  the 
acetabuknn  in  such  a  manner  that  a  portion  of  its 
articular  surface  still  overlaps  tlie  articular  cavity. 
This,  liowever,  is  scarcely  incomplete,  in  the  usual 
acceptation  of  that  terra,  since  the  articular  surfaces 
are  altogether  removed  from  contact  with  each 
other,  and  the  bone  is  entirely  out  of  the  socket. 
The  terms  complete  or  incomplete  may  nevertheless 
be  convenient,  as  expressing  the  degree  of  displace- 
ment which  the  bone  has  undergone. 

When  the  dislocation  takes  the  more  backward 
direction,  the  bone  does  not  alwaj-s  sink  into  the  is- 
chiatic] notch,  in  the  manner  described  bj' Sir  A. 
Cooper,  but  rests  upon  tliat  portion  of  the  os  inno- 
minatum  which  is  between  the  acetabulum  and  the 
notch;  and  when  this  is  the  case,  there  will  not  be 
mucli  difficulty  in  feeling  the  head  of  the  bone,  nor 
will  the  fixed  condition  of  the  limb,  and  thegreater 
difficulty  of  reduction  to  which  he  refers,  be  neces- 
sarily met  witii.  The  rotation  of  the  limb  in- 
wards was  believed  by  Boyer  to  depend  upon  tlie 
anterior  portion  of  the  capsular  ligament  remaining 
entire.  M.  Malgaigne  coincides  in  this  opinion,  and 


believes  that, in  consequence  of  the  integrity  of  this 
portion  of  the  capsule,  the  rotation  inwards  becomes 
more  considerable  according  as  the  head  of  the 
bone  is  further  removed  from  the  cavity.  Accord- 
ing to  him  it  is  not,  as  Sir  A.  Cooper  bclievqd,  the 
position  of  the  head  of  the  bone  on  the  ilium  or  in 
the  ischiatic  notch  which  causes  the  degree  of  the 
rotation  to  vnry,  but  the  variation  depends  rather 
upon  the  e.ileitt  of  the  dislocation:  when  it  is  "  in- 
complete," there  is  less  rotation,  and  the  groat  toe 
may  point  towards  the  opposite  toe;  when  "com- 
plete," the  rotation  is  greater  and  causes  the  toe 
to  point  towards  the  opposite  metatarsus,  the  tarsus, 
or  even  the  heel,  according  as  the  head  of  the 
femur  is  removed  to  a  distance  from  the  cavity. 
M.  Malgaigne  thinks  the  degree  of  rotation  a 
valuable  symptom  in  distinguishing  the  complete 
from  what  he  calls  the  incomplete  dislocation.  In 
estimating  the  rotation,  and  also  the  shortening  of 
.the  limb,  attention  must  be  paid  to  the  position  of 
the  pelvis,  for  if  the  injured  side  of  the  pelvis  is 
carried  more  forwards  than  the  sound  side,  the  rota- 
tion is  apparently  increased;  and  in  like  manner,  if 
the  injured  side  of  the  pelvis  is  drawn  upwards, 
the  shortening  becomes  apparently  greater.  The 
real  shortening  depends  of  course  upon  the  ascent 
of  the  femur,  and  is  therefore  greater  when  the  bone 
takes  a  more  upward  than  when  it  takes  a  more 
backward  direction.     It  is  seldom?  however,  so 
great  as  the  maximum,  mentioned  by  Sir  A.  Cooper, 
of  two  inches  and  a  half.     It  may  perhaps  reach 
an  inch  and  a  half  when  the  dislocation  is  upwards, 
but  rarely  exceeds  half  an  inch,  and  may  often  be 
scarcely  appreciable  in  the  dislocation  opposite  the 
notch.    Proportionate  to  the  ascent  of  the  femur, 
an  elevation  of  the  cutaneous  fold  of  the  nates  has 
also  been  noticed.  The  loss  of  prominence  of  the  tro- 
chanter and  flattening  of  the  hip,  mentioned  by  Sir 
A.  Cooper,  are  not  always  well  marked;  indeed, 
Beyer  and  many  others  have  noticed  an  increased 
prominence  in  this  region.    The  increased  promi- 
nence may  arise  partly  from  inflammatory  effusions, 
and  partly  from  the  bulging  of  the  muscles,  caused 
by  the  approximation  of  their  attachments.  The 
sinking  of  the  trochanter  is  proportionate  to  the  ro- 
tation inwards  of  the  limb.     Another  symptom 
worthy  of  notice  is  the  depression  which  may  be 
felt  below  Poupart's  ligament,  in  consequence  of  the 
absence  of  the  head  of  the  femur  from  its  proper 
situation.] 

Mr.  C.  H.  Todd  had  an  opportunity  of  dissecting 
the  hip  joint  of  a  man  after  the  femur  had  been 
dislocated  on  the  dorsum  of  the  ilium,  the  patient 
having  died  on  the  day  after  the  accident  from  an 
injury  of  the  head.  The  luxation  had  been  re- 
duced. "  On  raising  the  gluteus  maximus,  a  large 
cavity,  filled  with  coagulated  blood,  was  found  be- 
tween that  muscle  and  the  posterior  part  of  the 
gluteus  mediiis.  This  wns  tlie  situation,  which  had 
been  occupied  by  the  dislocated  extremity  of  tlie 
femur.  The  gluteus  mediiis  and  minimus  were 
uninjured.  Tlie  pyriformis,  gemolli,  obturatorcs, 
and  (juadratus,  were  completely  torn  across.  Some 
fibres  of  liio  pectincus  were  also  torn.  The  iliacus, 
psoas,  and  adductors  were  uninjured.  The  capsu- 
lar ligament  was  entire  at  the  superior  and  anterior 
part  only,  and  it  was  irregularly  lacerated  throiigli- 
out  the  remainder  of  its  extent.  Tlic  intcr-articular 
ligament  was  torn  out  of  the  depression  on  the  licad 
of  the  femur.  The  bones  had  not  sustained  any 
injury,''    Mr  Todd  conceives  that,  wiien  this  dis- 
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location  takes  place,  the  force  is  applied  to  the  in- 
ferior and  external  part  of  the  limb,  the  thigh  being 
at  the  time  in  the  state  of  demiflexion;  tlie  Iiead 
is  thus  pushed  through  the  posterior  and  upper 
part  of  tlie  orbicular  ligament,  passes  under  tlie 
posterior  edge  of  the  gluteus  minimus,  separating  it 
from  the  pyriformis,  and  forms  a  cavity  for  itself 
under  the  gluteus  maximus,  or  between  the  gluteus 
medius  and  minimus."'  (See  Dublin  Hospital  Re- 
port, vol.  iii.  p.  396—401.) 

In  an  old  unreduced  partial  dislocation  on  the 
dorsum  of  the  ilium,  dissected  by  Mr  Wallace, 
and  of  which  he  has  published  many  interesting 
particulars,  the  posterior  edge  of  the  gluteus  me- ' 
dins  ran  exactly  over  the  head  of  the  femur.  The 
case  had  been  attended  with  a  fracture  of  the  su- 
perior edge  of  the  acetabulum.  In  consequence  of 
the  interruption  of  the  natural  movements  of  the 
limb,  its  muscles  had  become  generally  wasted, 
especially  the  rotators  of  it  outwards,  and  the  ob- 
turator internus  had  been  transformed  into  a  pecu- 
liar substance,  resembling  a  mixture  of  fat  and 
fibro-cartilage.  It  appeared  to  Mr.  Wallace  from 
what  was  noticed  in  this  instance,  that  "nature 
does  not  appear  to  possess  the  power  of  forming 
articular  cartilage  in  those  accidental  joints,  whicK 
result  from  unreduced  dislocations.  The  new  ar- 
ticular surfaces  are  always  covered  by  a  lamina  of 
bone,  which  resembles  in  appearance  that  ivory- 
like  substance  sometimes  found  on  natural  articular 
surfaces.  As  a  cartilaginous  surface  cannot  play 
easily  on  a  bony  surface,  the  original  cartilage, 
which  may  have  covered  the  head  of  the  dislocated 
bone,  becomes  absorbed,  and  its  situation  occupied 
by  the  same  kind  of  tissue  as  that  which  forms  the 
new  surface,  upon  which  the  head  of  the  bone  may 
be  applied.  In  accidental  joints,  the  result  of  dis- 
united fracture,  the  ends  of  the  bones  appear  to  be 
covered  by  an  articular  cartilage  of  original  form- 
ation; it  corresponds  in  its  character  to  the  tem- 
porary cartilage  of  bones,  or,  more  properly  speak- 
ing, it  is  bone  in  a  state  of  imperfect  formation," 
()V.  Wallace,  in  Trans,  of  King's  and  Queeiis 
Colleye,  Ireland,  vol,  v.  p.  250.)  The  usu;d  change 
in  the  shape  of  the  unreduced  head  of  the  femur  is 
noticed  by  this  gentleman:  in  the  case  adduced 
by  him,  one  remarkable  circumstance  was  the  con- 
siderable elevation  of  the  pelvis  on  the  injured  side; 
a  fact  which  seems  not  to  agree  with  a  common 
description  of  the  cause  of  the  opposite  kind  of 
obliquity  in  the  position  of  the  pelvis  in  disease  of 
the  hip.  With  respect  to  the  changes  which  take 
place  in  the  head  of  a  dislocated  bone,  and  the 
kind  of  accidental  joint  which  often  follows,  Sir 
Astley  Cooper  has  adverted  to  certain  dilferences 
depending  on  the  texture,  whether  muscular  or 
osseous,  on  which  the  head  of  the  bone  is  lodged. 

Dr.  .Tames  Scott  had  an  opportunity  of  dissecting 
a  hip,  in  an  example  of  dislocation  of  the  fL'inur 
liackwards  and  upwards,  where  the  patient  had 
died ,  in  consequence  of  a  laceration  of  the  intestines, 
fortj'-eight  hours  after  the  accident,  and  forty  hours 
after  the  reduction.  Amongst  other  particulars, 
the  following  are  recorded ; — "The  gluteus  maximus 
being  raised  from  its  origin,  a  considerable  extrava- 
sation was  found  in  the  loose  cellular  tissue  under 
the  gluteus  medius.  A  cavity,  capable  of  containing 
a  pullet's  egg,  was  also  brought  into  view.  This 
cavity  was  situated  directly  where  the  great  is- 
chiatic nerve  passes  under  the  pyriforin  muscle  ; 
it  contained  fluid  blood  ;  its  boundaries  were,  the 
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pyriformis  above,  the  sciatic  nerve  before  (sup- 
posinpr  the  body  upright),  the  trochanter  major  and 
insertion  of  the  gluteus  medius  external  and  pos- 
terior. Here  the  displaced  head  of  the  bone  had 
been  lodijed.  The  fleshy  substance  of  the  geraini 
and  quadratus  muscles  was  found  torn  across.  The 
pyriforraisand  obturator  internus  were  perfect.  The 
internal  and  upper  part  of  the  capsular  ligament 
was  ruptured  ;  the  external'  portion  remained  un- 
broken." The  ligamentum  teres  was  torn  from  its 
insertion  into  the  dimple  of  the  head  of  the  femur, 
but  not  itself  ruptured.  The  same  fact  was  exem- 
plified in  Mr.  Todd's  case.  The  brim  of  the  ace- 
tabulum at  the  upper  part  was  fractured  to  the  ex- 
tent of  about  an  inch;  and  the  fragment  lay  loose, 
and  nearly  unconnected.  A  fracture  also  traversed 
the  acetabulum. 

[Allusion  has  already  been  made  to  a  case  of 
dislocated  hip,  in  which  Lisfranc  carried  the 
attempts  at  reduction  so  far,  that  suppurative  in- 
flammation took  place  around  the  joint,  and  the 
patient  died  on  the  11th  day,  the  dislocation  re- 
maining unreduced.  In  the  dissection,  which  has 
been  described  by  M.  Malgaigne,  the  head  of  the 
bone  was  situated  between  the  cotyloid  cavity  and 
the  ischiatic  notch,  scarcely  reaching  so  high  as  the 
summit  of  the  notch.  It  rested  partly  upon  the 
bone,  partly  upon  the  pyriformis  and  lower  edge  of 
gluteus  medius,the  latter  being  slightly  pushed  up- 
wards. The  capsule,  uninjured  above  and  behind, 
was  open,  below,  and  the  head  of  the  femur  had 
evidently  escaped  downwards  through  the  aper- 
ture in  its  lower  part,  and  had  subsequently  mounted 
upwards  behind  it.  Direct  extension  brought 
the  bone  opposite  to  its  cavity,  but  the  capsule  then 
became  stretched  tensely  across  it,  and  constituted 
an  insuperable  obstacle  to  the  reduction,  which  was 
only  practicable  on  the  dead  body,  by  bending  the 
thigh  until  it  was  nearly  in  contact  with  the  abdo- 
men. {Traiie  des  Fract,  S^c.  t.  ii.  p.  817,  and 
PI.  xxvi.) 

In  the  Museum  of  St.  Thomas's  Hospital  is  a 
specimen  of  dislocation  towards  the  ischiatic  notch, 
which  was  met  with  accidentally  by  Sir  A.  Cooper, 
in  a  subject  brought  for  dissection.  The  disloca- 
tion had  probably  existed  many  years.  The  origi- 
nal acetabulum  is  entirely  filled  with  a  ligamentous 
substance,  so  that  the  head  of  the  bone  could  not 
have  been  returned  into  it.  The  capsular  ligament 
is  torn  from  its  connection  with  the  acetabulum  at 
its  anterior  and  posterior  junction,  but  not  at  its 
superior  and  inferior.  The  ligamentum  teres  is 
broken,  and  an  inch  of  it  still  adlieres  to  the  head 
of  the  bone.  The  head  of  the  femur  rests  behind 
the  acetabulum  on  the  pyriformis  muscle,  at  the 
edge  of  the  notch,  above  the  sacro-sciatic  ligaments. 
The  trochanter  major  is  placed  rather  behind  the 
acetabulum,  but  inclined  towards  it.  (0«  Dislo- 
cations, p.  53,  10th  ed.)] 

Reduction  of  the  dislocation  hachivards  and  up- 
wards.— To,  reduce  this  dislocation,  the  patient 
should  be  placed  on  his  back  upon  a  table 
lirmly  fixed,  or  a  large  four-posted  bedstead.  A 
sheet,  folded  longitudinally,  is  first  to  be  placed 
under  the  perineum;  and  one  end  being  carried 
behind  the  patient,  the  other  before  him,  they  are 
to  be  fastened  to  one  of  the  legs  or  posts  of  the 
bed.  Thus  the  pelvis  will  be  fixed,  so  us  to  allow 
the  necessary  extension  of  the  thigh-bone  to  be 
made.  Great  care  must  be  taken  during  the  ex- 
tension to  keep  the  testicles,  or  the  pudenda  in 


women,  from  being  hurt  by  the  sheet  passed  under 
the  perineum.  The  patient  must  be  further  fixed 
by  the  assistants. 

In  France,  Germany,  and  Ireland,  the  extend- 
ing force  is  applied  to  the  inferior  part  of  the  leg, 
in  order  that  it  may  be  as  far  as  possible  from  the 
parts  which  resist  the  return  of  the  head  of  the 
bone  into  its  natural  situation.  In  this  country 
surgeons  generally  prefer  making  the  extension  by 
means  of  a  sheet,  or  the  strap  of  a  pullej-,  fastened 
round  the  limb  just  above  the  condyles  of  the  os 
femoris.  The  direction  in  which  Sir  A.  Cooper 
makes  the  extension,  is  in  the  line  made  by  the 
limb,  when  it  is  brought  across  the  other  thigh  a 
little  above  the  knee.  As  soon  as  the  head  of  the 
bone  has  been  brought  on  a  level  with  the  aceta- 
bulum by  the  assistants,  who  are  making  the  ex- 
tension, the  surgeon  is  to  force  it  into  this  cavity 
by  pressing  on  the  great  trochanter;  or  by  rotating 
the  knee  and  foot  gently  outwards. 

The  extension  should  always  be  made  in  a 
gradual  and  unremitting  manner :  at  first,  gently, 
but  afterwards  more  strongly;  never  violently. 
The  difficulty  of  reduction  arises  from  the  great 
power  and  resistance  of  the  muscles,  especially  the 
glutei  and  triceps,  which  will  at  length  be  fatigued, 
so  as  to  yield  to  the  extending  force,  if  care  be 
taken  that  it  be  maintained  the  necessarj^  time, 
without  the  least  intermission.  Sometimes,  when 
there  is  difficultj'^  in  bringing  the  head  of  the  bone 
over  the  lip  of  the  acetabulum.  Sir  A.  Cooper  raises 
it  by  placing  his  arm  under  it  near  the  joint. 

For  the  dislocation  into  the  ischiatic  notch  Sir 
A.  Cooper  recommends  the  extension  to  be  made 
downwards  and  forwards  across  the  middle  of  the 
other  thigh,  so  as  to  dislodge  the  head  of  the  bone, 
while  the  surgeon,  with  a  napkin,  placed  just 
below  the  trochanter  minor,  pulls  the  upper  part  of 
the  femur  towards  the  acetabulum.  In  this  case 
pulleys  are  preferable  for  making  the  extension. 

[The  principle  to  be  followed  is  to  draw  the 
bone  towards  the  acetabulum  in  the  opposite  direc- 
tion to  that  in  which  it  has  passed  in  escaping  from 
it ;  therefore,  if  it  has  passed  upwards  towards  the 
dorsum  ilii,  the  extension  may  be  made  nearly  in 
the  straight  line  downwards,  or  across  the  opposite 
knee  ;  while  in  proportion  as  it  has  passed  back- 
wards towards  the  ischium,  the  extension  should 
be  made  across  the  middle  or  upper  part  of  the  oppo- 
site thigh,  or  even  nearly  at  a  riglit  angle  with  the 
trunk  of  the  ho&y.  When  the  line  chosen  for  the 
extension  nearly  corresponds  to  the  axis  of  the 
trunk  of  the  bod}%  the  patient  may  lie  upon  his 
back;  but  when  the  thigh  is  to  be  flexed  upon 
the  pelvis,  it  is  more  convenient  to  place  him  on 
his  sound  side. 

When  the  extension  is  made  across  the  opposite 
thigh,  it  may  be  found  advantageous,  in  order  to 
lift  the  head  of  the  femur  over  the  edge  of  the 
acetabulum,  to  make  use  of  the  opposite  limb  as  a 
fulcrum,  over  which,  by  acting  upon  the  lower  end 
of  the  dislocated  limb  and  pressing  it  inwards,  the 
upper  end  may  be  tilted  outwards  with  consider- 
able force,  and  more  effectually  than  by  merely 
lifting  it  with  a  towel  or  napkin.] 

The  disappearance  of  all  the  symptoms,  and  the 
noise  made  by  the  head  of  the  bone,  when  it  slips 
into  the  acetabulum,  denote  that  the  reduction  is 
effected.  This  noise,  however,  is  not  alwaj's  made 
when  pulleys  are  used  or  the  patient  is  faint.  The 
bone  is  afterwards  to  be  kept  from  slipping  out 
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again,  by  tying  the  patient's  thighs  together  with  a 
bandage  placed  a  little  above  the  knees.  The 
patient  should  be  kept  in  bed  at  least  three  weeks; 
live  low;  and  rub  the  joint  with  a  camphorated 
liniment.  Due  time  must  be  given  for  tiie  lacerated 
ligaments  to  unite,and  the  sprained  parts  to  recover; 
for  premature  exercise  way  bring  on  irremediable 
disease  in  the  joint. 

For  the  purpose  of  facilitating  the  reduction, 
surgeons  often  endeavour  to  produce  a  temporary 
faintness  by  a  copious  venesection,  immediate!}' 
before  the  extension  is  begun;  a  practice  which, 
■when  the  patient's  state  of  health  does  not  forbid 
it,  is  advisable,  as  materially  lessening  the  resist- 
ance of  the  muscles.  Sir  A.  Cooper  gives  it  his 
general  approbation,  as  well  as  the  warm  bath,  and 
nauseating  doses  of  tartcirised  antimony.  After 
taking  away  from  twelve  to  twenty  ounces  of  blood, 
he  places  the  patient  in  a  bath  heated  to  ]  00 
degrees,  and  gradually  raised  to  110  degrees, 
until  faintness  is  induced.  While  in  the  bath  the 
patient  is  also  to  take  a  grain  of  tartarised  antimony 
every  ten  minutes,  until  nausea  is  excited,  when 
he  is  to  be  removed  from  the  bath,  put  in  blankets, 
and  placed  between  two  strong  posts,  in  each  of 
which  a  staple  is  fixed,  or  he  may  be  placed  on  the 
floor,  into  which  two  rings  may  be  screwed.  Of 
Mr.  Hey's  plan,  especially  the  direction  of  the 
limb  in  it,  he  entertains  an  unfavourable  opinion, 
as  little  calculated  to  answer  where  the  reduction 
has  been  at  all  delayed.  (On  Dislocations,  p.  45.) 
In  this  sentiment  I  fully  concur.  In  all  cases  of 
difficulty,  the  above-mentioned  debilitating  means, 
the  intoxicating  effect  of  a  liberal  dose  of  opium, 
and  the  use  of  pulleys  for  the  reduction,  deserve 
recommendation. 

[For  producing  muscular  relaxation,  chloroform 
is  in  the  present  day  of  course  universally  pre- 
ferred to  the  measures  above  described,  which  may 
now  be  considered  to  belong  to  the  history  rather 
than  to  the  present  practice  of  surgery.] 

An  instance  of  dislocation  of  the  thigh-bone  on 
the  dorsum  of  the  ilium,  with  fracture  of  the  former 
bone,  is  recorded  by  Sir  Astley  Cooper :  the  dislo- 
cation was  not  at  first  detected,  and  afterwards  no 
attempt  to  reduce  the  bone  was  considered  pru- 
dent : — "  The  probability  is  that  dislocation,  thus 
complicated  with  fracture,  will  generally  not  admit 
of  reduction,  as  an  extension  cannot  be  made  until 
three  or  four  months  have  elapsed  from  the  acci- 
dent, and  then  only  with  strong  splints  upon  the 
thigh,  to  prevent  the  risk  of  disuniting  the  frac- 
ture."   {On  Dislocations,  ^c.  p.  G2.) 

A  case  is  recorded  by  Sir  Astley  Cooper,  whore 
a  portion  of  the  edge  of  the  acetabulum  was  broken 
off.  Dr.  James  Scott  thinks  it  probable,  that,  in 
many  instances  of  dislocation  upwards,  the  brim  of 
the  acetabulum  is  fractured,  and  to  this  circumstance 
he  ascribes  the  occasional  tediousness  of  the  re- 
covery after  reduction.  (See  Dublin  Hospital 
Reports,  vol.  iii.  p.  389.)  Probably,  if  the  head 
of  the  femur  had  been  replaced  soon  after  the 
occurrence  of  the  injury,  it  would  have  been  ex- 
ceedingly difficult  to  maintain  it  in  this  state;  liut, 
ns  Mr.  Wormald  has  remarked,  the  difficulty 
would  have  depended  upon  the  size  of  the  portion 
of  the  acetabulum  brciken  of!'. 

[  Milder  measures  than  those  above  recommended 
have  sometimes  been  adopted  of  late  years.  In  a 
case  under  the  care  of  Mr.  Morgan,  in  Guy's  Hos- 
pital, in  1039,  the  reduction  was  attempted  with 


the  heel  against  the  perineum,  on  the  same  plan  as 
in  dislocation  of  the  humerus  into  the  axilla,  exten- 
sion being  made  from  a  bandage  attached  to  the 
knee.  On  making  very  moderate  extension,  the 
head  of  the  bone  returned  into  the  acetabulum. 
(See  Sir  A.  Cooper,  On  Dislocations,  S^c.  ed.  by 
B.  Cooper.  1842,  p.  57.)  Since  the  discovery 
of  chloroform  such  a  method  is  still  more  likely  to 
prove  successful.  Three  cases  of  dislocation 
backwards  and  upwards,  under  the  care  of  Mr. 
Birkett  in  Guy's  Hospital,  and  recorded  in  the 
Lancet,  vol.  ii.  1855,  p.  105,  appear  to  have 
been  reduced  in  this  manner  with  the  greatest 
facility.  The  dresser,  placing  his  heel  and  foot 
against  the  pubes,  and  grasping  the  limb  just  above 
the  ankle,  made  direct  extension  and  gentle  rotation 
outwards,  when  almost  immediately  the  head  of 
the  bone  slipped  into  its  place. 

Another  method,  by  "manipulation"  of  the 
limb  without  the  employment  of  any  but  a  very 
slight  degree  of  force,  has  been  brought  promi- 
nently into  notice  in  this  country  of  late  years 
by  the  surgeons  of  Guy's  Hospital,  and  has 
been  practised  frequently  and  very  successfully 
both  there  and  elsewhere.  The  manipulatory 
movements  consist  in  first  flexing  the  thigh  upon 
the  abdomen,  then  abducting  it  by  pressing  the 
knee  outwards,  at  the  same  time  slightly  ro- 
tating it  outwards,  when  the  head  of  the  bone 
is  found  usually  to  slip  into  the  acetabulum. 
(See  Record  of  Cases  under  Mr.  BirJcett,  Med. 
Times  and  Gaz.  March  4,  1854,  p.  210;  and 
Lancet,  Aug.  4,  1855,  p.  105  ;  also  under  Mr. 
Cock,  Med.  Times  and  Gaz.  June  30,  1855,  p. 
644;  and  under  Mr.  Wormald,  in  same  Journal, 
Aug.  16,  1856,  p.  170,  &c.  &c.)  Movements  of 
this  kind  have  several  times  succeeded  in  cases 
where  extension  with  the  pulleys  had  been  previ- 
ously ineffectual.  On  the  other  hand,  it  should  be 
stated  that  dislocations  have  not  unfrequently  been 
reduced  in  the  old  fashion  with  the  pulle3's  after 
the  manipulatory  movements  had  failed. 

Dr.W.  Reid  of  Rochester,  N.  Y.,  had  previously 
published  a  paper  on  this  subject  in  the  Buffalo 
Medical  Journal  for  August  1851.  The  instruc- 
tions which  this  gentleman  gave  in  the  paper  in 
question  are  as  follow  : — "  Let  the  operator 
stand  or  kneel  on  the  injured  side,  seize  the  ankle 
with  one  hand,  the  knee  with  the  other,  then  flex 
the  leg  on  the  thigh,  next  strongly  abduct"  {ad- 
duct  ?  )  "  it,  carrying  it  over  the  soimd  one,  and 
at  the  same  time  upward  over  the  pelvis  by  a  kind 
of  semicircular  sweep  as  high  as  the  umbilicus  ; 
then  abduct  tlie  knee  genllg,  turn  the  toes  outwards, 
the  heel  inwards,  and  carry  the  foot  across  the  op- 
posite and  sound  limb,  making  gentle  oscillations  of 
the  thigh,  when  the  head  of  the  bone  will  slip  into 
its  socket."  {Buffalo  Med.  Journ.  1851.)  "  When 
the  thigh  is  flexed  on  the  trunk,  say  at  an  angle  of 
45°,  and  is  gently  abducted,  and  the  head  of  the 
bone  thus  brought  close  to  the  lower  edge  of  the 
acetabulum,  if  while  gentle  oscillations  of  the  thigh 
are  made  at  tlie  knee,  it — the  head — does  not  im- 
mediately enter  the  socket,  the  knee  sliould  be 
alternately  elevated  and  depressed,  thus  varying 
tlie  angle  of  tlio  thigh."  (See  A'^.  Y.  Journ.  of 
Med.  July,  1855,  p.  06.  Dr.  Reid  believes  the 
success  of  this  method  depends  upon  the  relaxation 
of  the  abductor  and  rotator  muscles  by  the 
movements  recommended;  the  distended  orstretchcd 
condition  of  these  muscles  constitutuig,  in  his 


550  DISLOi 
opinion,  the  chief  impediment  to  reduction.  Much 
force  is  not  required,  and  should  not  be  employed. 
Dr.  Markoe  of  New  York,  wlio  published  an  ac- 
count of  eleven  cases  in  the  New  York  Hospital, 
eight  of  which  were  successfully  treated  by  this 
method,  remarks  that  nothing  was  accomplished 
by  proceeding  in  a  direction  where  great  force  was 
required  to  continue  the  movement,  but  he  alwaj's 
succeeded  hy  finding  a  direction  in  which  the  mere 
continuance  of  the  movement  ivithout  force  brought 
the  head  into  the  proper  position.  The  method 
followed  in  the  New  York  Hospital,  however, 
varied  a  little  from  that  described  by  Dr.  Reid, 
for  Dr.  Markoe  states  that  the  oscillating  move- 
ment, while  the  thigh  remained  flexed  over  the 
abdomen,  failed  in  the  hands  of  himself  and  his 
colleagues,  and  that  they  were  therefore  "led  to  add 
the  bringing  down  of  the  thigh  to  the  straight  posi- 
tion in  a  state  of  abduction,  still  keeping  up  the  rock- 
ingmotion,andit  was  uniformlyintlieactof  bringing 
down  the  limb  that  the  reduction  was  accomplished. 
(See  N.  T.  Joiirn.  ofMe.d.  Jan.  1855.)  Dr.  Reid, 
however,  was  not  the  first  to  suggest  this  method 
of  reduction  by  manipulatory  movements,  for  an 
account  of  a  very  similar  proceeding  was  published 
in  France  by  M.  Desprez  in  1835,  who  succeeded 
with  it  in  a  case  in  which  the  most  powerful  ex- 
tension applied  "hj  the  ordinary  method  had  failed. 
The  patient  being  placed  upon  his  back,  M. 
Desprez  flexed  the  leg  on  the  thigh  and  the  thigh 
on  the  pelvis,  rotated  the  limb  outwards  so  as 
to  disengage  the  head  of  the  femur,  and  then 
brought  the  thigh  gently  downwards  and  inwards. 
(See  Bulletin  de  la  Soa.  Anat.  April,  1835,  p.  45.) 
This  movement,  says  M.  Ndlaton,  is  described  by 
Pouteau  in  his  Melanges  de  Chirurgie  (1760), 
who  attributes  it  to  an  army  surgeon  named 
Maison  Neuve;  but  the  latter  only  applied  it  to 
dislocations  into  the  foramen  ovale.  (See  Nelcdon, 
Elem.  de  Pathol.  CIdr.  t.  ii.  p.  451,  1847.) 

Dr.  Fischer  of  Cologne  published  an  account  of 
a  mode  of  reducing  dislocations  of  the  hip,  by  flex- 
ing the  femur  to  an  acute  angle  with  the  trunk, 
and  impressing  iipon  it  gentle  rotatory  movement 
while  in  a  state  of  adduction,  if  dislocated  on  the 
pubes,  and  of  abduction  if  dislocated  on  the  ilium. 
{Casper^s  Wocliensclirift,  Nov,  1,  1849 — gttoted  in 
N.  Y.  Journ.  o/yl/ed'  1852,  p.  270.) 

Sir  A.  Cooper  was  of  opinion  that  eight  weeks 
was  the  period  beyond  which  it  would  be  impru- 
dent to  attempt  the  reduction  of  dislocation  of  the 
hip-joint,  except  in  persons  of  extremely  relaxed 
fibre  or  of  advanced  age;  and  though  aware  that 
dislocations  had  been  reduced  at  a  more  distant 
period  than  that  mentioned,  he  believed  that  the 
reduction  had  often  proved  rather  an  evil  than  a 
benefit,  from  the  violence  of  the  extension.  M. 
Malgaigne  refers  to  cases  of  reduction  at  a  much 
later  period;  one  at  the  end  of  six  months,  others 
after  the  lapse  of  a  year.  One  most  remarkable 
case  is  recorded  by  Sir  A.  Cooper  of  accidental 
reduction.  Jive  years  after  the  occurrence  of  the 
iiijuri/.] 

2.  Dislocation  lachwards,  on  to  the  spine  of  the 
ischium — [Luxation  ischiatique.  NUidon,  Malgaigne. 
— This  form  of  injury  to  the  hip  is  uncommon,  and 
was  unnoticed  by  Sir  A.  Cooper ;  nevertheless, 
several  well-authenticated  cases  are  on  record,  and 
M.  Malgaigne  refers  to  as  many  as  twenty-eight 
observations.    It  appears  to  be  produced  in  a  very 


similar  way  to  the  dislocation  backwards  and 
upwards,  but  at  the  moment  of  its  occurrence  the 
thigh  is  probably  more  flexed  towards  the  abdo- 
men, and  consequently  the  head  of  the  femur 
passes  more  directly  backwards,  and  rests  upon 
the  base  of  the  spine  of  the  ischium,  partly  opposite 
the  greater,  and  partly  opposite  the  lesser  sciatic 
notch.  The  symptoms  are  slight  rotation  inwards, 
with  adduction  and  flexion  of  the  limb;  in  some 
instances  it  has  been  found  flexed  to  a  right  angle 
with  the  trunk  of  the  body.  The  limb  is  most 
frequently  stated  to  have  been  shortened,  but  the 
shortening  has  been  variously  estimated;  by  some 
it  has  been  foimd  apparently  considerable,  while 
others,  on  the  contrary,  have  noticed  an  elongation. 
When  shortening  to  any  extent  has  been  ob- 
served, it  must  necessarily  liave  been  from  some 
defect  in  the  mode  of  measurement,  or  inatten- 
tion to  the  position  of  the  pelvis.  From  the 
position  of  the  head  of  the  bone,  which  is  pos- 
terior to,  but  on  the  same  level  with  the  acetabu- 
lum, if  there  is  any  real  shortening  it  must  neces- 
sarily be  very  slight,  assuming  that  the  limb  is 
placed  in  a  straight  line  with  the  trunk,  though  if 
it  is  raised  to  a  right  angle  the  shortening  would 
of  course  become  considerable.  The  head  of  the 
bone  may  be  felt  in  its  new  situation,  its  lower 
part  being  situated  but  a  slight  distance  above  the 
ischial  tuberosity.] 

Mr.  B.  Travers,  jun.,  mentions  two  preparations 
in  the  Museum  of  St.  Bartholomew'sHospital,  ex- 
hibiting the  head  of  the  dislocated  femur  in  this  un- 
usual situation.  "  In  the  first,  which  was  removed 
one  week  after  the  receipt  of  the  injur}',  the  head  of 
the  bone  is  seen  resting  upon  the  sciatic  spine,  and 
lesser  sciatic  opening.  The  lower  border  of  the 
cervix  femoris  being  partially  in  contact  with  the 
upper  and  outer  edge  of  the  tuberosity,  the  small 
rotator  muscles  are  lacerated.  The  lesser  glutei 
and  pyriform  muscles  are  entire  at  their  place  of 
insertion."  In  this  case,  a  fracture  of  the  os  inno- 
minatum  traverses  the  bottom  of  the  acetabulum. 
The  trochanter  lies  considerably  higher  than  the 
head  of  the  bone.  In  the  second  specimen  the 
bone  had  been  reduced,  but  the  rent  is  manifest  at 
the  back  and  outer  part  of  the  capsule,  through 
which  the  head  of  the  bone  had  passed  to,  and 
been  found  moveable  upon,  a  spot  corresponding 
to  the  root  of  the  spine  of  the  ischium.  (See  Med.- 
Chir.  Trans,  vol.  xx.  p.  115) 

[A  carefiillj'-detailed  account  of  the  dissection 
of  a  case  of  this  form  of  dislocation  has  been 
given  by  Mr.  Quain.'  (See  Med.-Chir.  Trans. 
vol.  xxxi.  1848,  p.  337.)  His  description  is  loo 
too  long  for  quotation,  but  it  is  worthy  of  re- 
mark that  the  head  of  the  femur  had  passed 
beneath  the  great  sciatic  nerve,  which  was 
stretched  over  the  posterior  surface  of  its  neck, 
Mr.  Quain  assumes  that  this  nerve  was  similarly 
situated  in  another  case  of  this  dislocation  which 
came  under  his  notice,  and  which  was  attended 
with  pain  of  unusual  severity,  and  with  inability 
to  void  the  urine  until  the  dislocation  was  reduced. 
In  a  case  recorded  by  Dr.  Scott,  the  nerve  is  sup- 
posed to  have  been  situated  in  front  of  the  head  of 
the  femur,  for  before  the  bone  was  replaced  every 
attempt  at  rotation  outwardly  caused  extreme  pain 
in  the  groin,  at  the  hip,  and  in  the  course  of  the 
sciatic  nerve.  (See  Dublin  llospiial  lieports,  1822, 
vol.  iii.)  These  facts,  the  latter  especially,  Mr. 
Quain  thinks  would  lead  to  the  conclusion  that  in 
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this  instance  the  nerve  was  between  the  head  of 
the  femur  and  the  pelvic  bone.  It  was  found  in 
this  latter  situation  in  another  case  observed  by 
Mr.  Wormald,  who  has  described  the  dissection  of 
the  parts,  In  this  instance  the  head  of  the  bone 
occupied  a  rather  lower  level  than  has  been  as- 
signed to  this  form  of  dislocation,  for  its  lower  edge 
rested  against  the  upper  border  of  the  ischial  tuber- 
osity. Mr.  Wormald  describes  the  limb  as  being 
considerably  shortened  and  inverted,  and  forming 
about  half  a  right  angle  with  the  trunk  of  the 
body.  The  shaft  of  the  femur  crossed  the  sym- 
physis pubis,  and  was  fixed  immovably  in  tliis 
situation.  (See  Land,  Med.  Gaz.  vol.  xix.  1837, 
p.  657.)  In  like  manner,  in  a  case  seen  by  Mr. 
Adams,  of  Dublin,  the  dislocated  limb  was  bent  to 
a  right  angle  with  the  trunk,  and  could  be  further 
flexed  until  it  came  in  contact  with  the  abdomen, 
while  extension  beyond  the  right  angle  was  impos- 
sible. {SeeDubUii  Hosp.  Gaz.  1845,  vol.  i.  p.  146.] 

This  dislocation  may  be  reduced  in  the  same 
way  as  the  dislocation  backwards  and  upwards, 
but  the  extension  should  be  made  with  the  thigh 
bent  to  a  right  angle  with  the  trunk.  IMr.  Quain 
thinks  it  is  also  advantageous  that  the  extension 
I  should  be  made  with  the  thigh  in  a  state  of  abduc- 
tion, so  that  the  head  of  the  femur  shall  be  drawn 
in  a  degree  away  from  the  side  of  tlie  pelvis.  To 
effect  this,  the  pulleys  connected  with  the  limb 
should  be  fixed  at  a  point  higher  than  the  patient's 
body,  which  rests  upon  its  sound  side,  while  the 
counter-extending  force  is  fixed  at  a  lower  level 
(loc.  cit.  p.  350 ). 

Before  proceeding  to  make  forcible  extension, 
however,  the  method  by  manipulation  as  de- 
cribed  for  the  dislocation  backwards  and  upwards, 
should  be  tried ;  but  as  in  this  case  the  head  of  the 
boneia  situated  opposite  to,  and  not  higher  than  the 
acetabulum,  it  wouldnotbedesirabletoflex  the  thigh 
so  far  on  to  the  abdomen.  The  limb  should  be 
bent  to  a  right  angle  only,  and  then  abducted 
and  gently  rotated  outwards.] 

3.  Dislocation  downwards,  on  io  ilte  tuberosity 
of  the  iscldiim — [Sub-coti/loid,  Malyaignc.'] — A  dis- 
location on  the  tuber  ischii  is  exceedingly  uncom- 
mon. The  particulars  of  such  a  case  were  pub- 
lished a  few  years  ago  by  Mr.  Keate.  A  gentle- 
man's horse  fell  with  him  into  a  ditch,  and  he  lay 
under  the  animal  for  some  time.  It  seems  that 
during  his  efforts  to  release  himself,  the  head  of 
the  femur,  which  had  been  first  thrown  upon  the 
obturator  foramen,  was  forced  upon  the  tuberosity 
of  the  ischium,  where  it  could  be  plainly  felt.  The 
limb  was  unusually  elongated,  at  least  from  three  to 
three  inches  and  a  lialf.  The  thigh  was  much 
flexed  upon  the  pelvis  ;  tlio  leg  as  much  bent  on 
the  thigh.  The  whole  limb  was  carried  outwards 
more  tlian  Mr.  Keate  had  ever  observed  in  a  case 
of  luxation.  The  knee  and  tlie  foot  were  mucli 
everted,  the  trochanter  extremely  sunk,  the  soft 
parts  being  elevated  in  a  circle  around  it.  Tlie 
head  of  the  bone  was  felt  lying  close  to  and 
on  a  level  with  the  tuberosity  of  the  ischium, 
where  it  was  capable  of  being  freely  moved  under 
the  fingers.  In  liie  reduction  the  head  of  tiie  bone 
was  brought  first  on  the  obturator  foramen,  and 
thence  into  the  acetabulum,  without  any  particular 
difficulty.  The  patient  was  aware  after  the  first 
step  of  the  reduction  into  the  foramen  ovale, 
tliat  the  bone  was  not  properly  replaced,  and  stated 


that  the  luxation  had  taken  place  by  the  same 
route,  first  into  the  foramen  ovale,  and  afterwards, 
during  his  struggles,  into  the  situation  in  which 
it  was  found  by  Mr.  Keate.  (See  Land.  Med. 
Gaz.  vol.  X.  1832,  p.  19.) 

[In  the  above  case,  the  dislocation  on  to  the 
tuberosity  was  consecutive  to  dislocation  into  the 
thyroid  foramen.  M.  Malgaigne  mentions  two 
instances,  in  which  it  succeeded  to  the  dislocation 
backwards  on  to  the  ischium,  and  took  place  during 
the  attempts  at  reduction.  In  one  of  these,  which 
occurred  in  his  own  practice,  the  limb  was  slightly 
elongated,  the  thigh  was  abducted  and  rotated  out- 
wards, the  great  trochanter  was  remarkably  de- 
pressed, but  the  head  of  the  bone  could  not  be  felt. 
Rotation  outwards  reproduced  the  original  disloca- 
tion. The  other  case,  observed  by  M.  Lenoir,  pre- 
sented nearly  the  same  symptoms,  excepting  that 
there  was  no  rotation  either  outwards  or  inwards. 
In  this  instance,  it  was  during  the  attempts  at  re- 
duction by  manipulation,  according  to  the  method 
of  M.  Desprez,  that  the  head  was  carried  down- 
wards on  to  the  tuberosity.  {Malgaigne,  Traiie. 
des  Fract.  <^-c.  t.  ii.  pp.  839,  872.) 

Two  cases  have  been  recorded  by  Mr.  Gurnej^, 
of  Camborne,  Cornwall,  which  appear  to  afford 
examples  of  this  kind  of  dislocation  occurring  pri- 
maril3\  Both  were  attended  with  elongation  and 
slight  eversion  of  the  limb;  but  in  one  the  head  of 
the  bone  was  probably  dislocated  downwards  and 
a  little  forwards,  in  the  other  downwards  and  a 
little  backwards.  It  is  remarkable  that  both  these 
patients  were  able  to  walk  some  distance  before 
the  dislocation  was  reduced.  (See  Lancet,  vol.  i. 
1845,  p.  412.) 

In  a  case  observed  by  M.  Bouisson  the  head  of 
the  bone  was  displaced  downwards  and  backwards, 
on  a  level  with  the  tuberosity  of  the  ischium.  The 
prominence  of  the  trochanter  was  effaced,  the  limb 
was  lengthened  two  inches,  flexed  and  slightly 
abducted,  with  a  tendency  to  rotation  outwards. 
Reduction  was  accomplished  by  traction  upon  the 
tliigh  in  the  flexed  position,  direct  extension  down- 
wards having  failed.  (See  Bouisson,  Gaz.  Med. 
1853,  p.  664  ;  and  Malgaigne,  Traite.  des  Fract. 
<5-c.  t.  ii.  p.  874.) 

In  another  case,  under  the  care  of  M.  Roux,  the 
dislocation  was  downwards  and  a  little  inwards,  on 
the  anterior  surface  of  the  ischium.  The  accident 
appears  to  have  been  caused  by  forcil)le  abduction 
of  the  thigh,  for  the  patient  had  fallen  with  his 
right  leg  in  a  hole  about  a  yard  deep,  the  left  leg 
•resting  on  the  surface,  and  bent  outwards.  The 
left  limb  was  elongated  nearly  two  inches  and  a 
half,  slightly  flexed,  and  abducted.  The  trochanter 
was  nearly  two  inches  and  a  half  below  the  level 
of  that  on  the  opposite  side,  deeply  sunk  in  the  soft 
parts,  and  diflicult  to  be  felt.  By  flexing  the  thigh 
on  tlie  pelvis,  the  head  was  obscurely  felt  upon 
and  a  little  internal  to  the  ischium.  Tlie  reduction 
was  accomplished  by  forcibly  flexing  the  thigh  on 
the  pelvis,  addncting  it,  and  rotating  it  outwards. 
Powerful  direct  extension  liad  been  previously  in- 
efl*ectual.  (See  J.  Koii.v,  Rev.  Med.  Chir.  t.  v. 
p.  364;  and  Malgaigne,  loc.  cit.  p.  874.)  A  case 
described  by  Mr.  Wormald  as  dislocation  on  to  the 
tuberosity,  has  already  been  referred  to  in  speak- 
ing of  the  dislocation  backwards,  to  which  both 
on  account  of  the  position  of  the  licad  of  tlie  bone, 
which  Was  above  the  tuberosity,  and  tlie  inversion 
of  the  lirah,  it  appears  more  properly  to  belong. 
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Eversion  €ind  abduction  seem  to  be  the  charac- 
teristics of  the  dislocation  on  the  tuberosit}- ;  inver- 
sion and  adduction  of  the  dislocation  on  the  spine 
of  the  ischium.] 

[4.  Dislocation  into  tJie  perinetim. — Three  cases 
of  this  reniarlcable  displacement  have  been  recorded. 
One  is  reported  by  Professor  Parker,  in  the  Neiv 
York  Med.  Gaz.  for  1841.  The  patient,  a;t.  35, 
was  at  work  under  the  bottom  of  a  canal  boat, 
which  was  supported  on  props  ;  he  was  standing 
with  his  body  bent  forwards,  and  his  feet  far 
astride,  when  the  props  gave  way,  and  the  boat 
fell,  forcing  him  down  by  the  side  of  a  piece  of 
timber,  over  which  he  was  standing,  in  such  a 
manner  that  the  left  thigh  was  placed  between  it 
and  the  bottom  of  the  boat.  On  being  extricated, 
the  left  limb  was  found  standing  at  a  right  angle 
with  the  trunk,  the  toes  were  turned  a  little  in- 
ward, the  natural  form  of  the  nates  lost,  and  the 
head  of  the  bone  distinctly  felt  in  rotation  in  the 
perineum  behind  the  scrotum,  and  near  the  bulb 
of  the  urethra.  Extension  was  made  downwards 
and  outwards,  accompanied  by  moderate  rotation, 
and  in  this  way  the  head  of  the  bone  was  made  to 
surmount  the  ramus  of  the  ischium,  and  to  pass 
into  the  foramen  ovale.  From  this  position  it  was 
replaced  in  the  acetabulum,  by  carrying  the  luxated 
limb  strongly  across  the  sound  one.  The  patient 
soon  recovered  the  use  of  the  joint. 

Another  case  is  reported  by  Professor  Pope,  of 
the  St.  Louis  University,  in  the  St.  Louis  Medical 
and  Surgical  Journal  for  July,  1850.  A  man, 
ast.  40,  was  engaged  in  excavating  earth,  some  of 
which  unexpectedly  slipped  and  fell  upon  his  back, 
catching  him  in  a  bent  position,  with  his  legs 
stretched  widely  asunder.  When  examined,  the 
left  thigh  was  found  thrown  quite  to  a  right 
angle  vvith  the  body,  and  somewhat  forward. 
The  normal  site  of  the  great  trochanter  offered 
a  cavity  in  which  the  fist  could  easily  be  placed, 
while  the  head  of  the  bone  was  both  seen 
and  felt  below  the  skin,  and  raising  the  raphd 
of  the  perineum.  On  rotation,  which  was  dif- 
ficult and  caused  intense  suffering,  the  move- 
ments of  the  caput  femoris  were  distinctly  visible. 
The  patient  was  unable  to  void  his  urine,  no 
doubt  in  consequence  of  the  pressure  of  the  head 
of  the  bone  upon  the  urethra.  Extension  was 
made  with  the  pulleys  transversely  to  the  axis  of 
the  body;  and  after  a  short  time  the  bone  glided 
into  its  socket  with  an  audible  snap.  (See  N.  Y. 
Journ.  of  Med.,  March,  1052,  p.  198.) 

A  third  instance,  which  was  noticed  by  M. 
d'Amblard  in  1821,  is  mentioned  by  M.  Mai- 
gaigne ;  the  head  of  the  femur  was  prominent  in 
the  perineum,  opposite  the  junction  of  the  rami 
of  the  pubes  and  ischium.  The  limb,  though 
flexed,  appeared  elongated,  and  the  foot  was 
pointed  outwards.  There  was  retention  of  urine, 
and  grerxt  difficulty  in  the  introduction  of  a  catheter. 
In  this  case,  as  in  that  first  mentioned,  the  head  of 
the  bone  was  first  brought  into  the  foramen  ovale, 
and  from  tlience  replaced,  by  a  second  effort,  into 
the  acetabuhim.  (See  Trailc  dcs  Fract.  4'C.  t.  ii. 
p.  876.) 

The  direction  of  the  displacing  force  in  these 
cases  appears  to  be  similar  to  that  which  pro- 
duces dislocation  into  the  foramen  ovale;  but 
the  violence  being  probably  greater  than  usual,  the 
head  of  the  bono  is  forced  onwards,  past  the  fora- 


men ovale,  and  over  the  rami  of  the  ischium  and 
pubes,  towards  the  perineum.] 

5.  Dislocation  forwards  and  doumviards  upon 
the  ohturalor  foramen  — [Tsckio-pubic,  Malgaigne, 
Nelaton.'] — This  is  next  in  frequency  to  the  dis- 
location backwards  and  upwards.  The  accident 
is  facilitated  by  the  great  extent  to  which  the 
abduction  of  the  thigh  can  be  carried,  and  by 
the  weakness  of  the  orbicular  ligament  in  this 
direction.  Accordmg  to  Sir  A.  Cooper,  "The 
dislocation  into  the  foramen  ovale  is  generally 
caused  by  a  heavy  weight  falling  upon  the 
pelvis  whilst  the  back  is  bent  forwards,  and 
the  thighs  are  separated  from  each  other.  The 
ligamentum  teres  and  the  lower  part  of  the  cap- 
sular ligament  are  torn  through,  and  the  head 
of  the  bone  becomes  placed  in  the  anterior  and 
inner  part  of  the  thigh,  upon  the  obturator  ex- 
ternus  muscle.  It  has  been  erroneouslj'  supposed 
that  the  ligamentum  teres  is  not  torn  through  in 
this  dislocation,  because  in  the  dead  body,  when 
the  capsular  ligament  is  divided,  and  in  the  living 
body,  in  certain  cases  of  relaxation,  the  head  of 
the  bone  can  be  drawn  over  the  lower  edge  of  the 
acetabulum  without  tearing  the  ligamentum  teres. 
But  this  ligament  is  of  necessity  torn  through  in 
the  ordinary  dislocation  from  violence." 

The  symptoms  are  as  follow: — "The  limb  is 
two  inches  longer  than  the  other.  The  head  of 
the  bone  can  be  felt  by  pressure  of  the  hand  upon 
the  inner  and  upper  part  of  the  thigh  towards  the 
perineum,  but  only  in  very  thin  persons.  The 
trochanter  major  is  less  prominent  than  on  the 
opposite  side.  The  body  is  bent  forwards  b}-  the 
tension  of  the  psoas  and  iliacus  internus  muscles. 
The  knee  is  considerably  advanced  if  the  bodj^  be 
erect;  it  is  widely  separated  from  the  other,  and 
cannot,  without  great  difficulty,  be  brought  near 
the  axis  of  the  body  so  as  to  touch  the  other  knee, 
in  consequence  of  the  extension  of  the  glutei  and 
pyriformis  muscles.  The  foot,  though  widely  sepa- 
rated from  the  other,  is  generally  neither  turned 
outwards  nor  inwards,  although  I  have  seen  it 
varying  a  little  in  this  respect  in  different  in- 
stances; but  the  position  of  the  foot  does  not  in 
this  case  mark  the  accident.  The  bent  position  of 
the  bod}',  the  separated  knees,  and  the  increased 
length  of  the  limb,  are  the  diagnostic  symptoms. 
The  position  of  the  bone  is  below,  and  a  little 
anterior  to  the  axis  of  the  acetabulum;  and  a  hollow 
is  perceived  below  Poupart's  ligament."  {On 
Dislocations,  4-c.  p.  44.  ed.  10,  1839.) 

[A  case  of  simultaneous  dislocation  of  both  thighs 
into  the  foramen  ovale  has  been  recorded  liy  Dr. 
Sigonovitz.  It  occurred  in  a  sailor,  who  was  sit- 
ting astride  a  plank,  when  a  wave  suddenly  forced 
him  up  against  a  cross  beam,  which  struck  his  back 
violently,  while  the  plank  was  still  between  his 
legs.  Both  dislocations  were  reduced.  ( From  the 
Preussiclic  Medicine  Zeilung ;  see  Land.  Med.  Gkiz. 
Sept.  29,  1838,  p.  31.) 

On  the  other  hand,  external  violence  may  in- 
cline the  trunk  laterally  upon  the  two  thighs  in 
such  a  manner  as  to  dislocate  them  simultaneously, 
but  in  opposite  directions.  (Sec  Malgaigne,  Traife 
des  Fract.  S(c.  t.  ii.  p.  856.)  .  . 

In  the  collection  at  St.  Thomas's  Hospital  is  a 
preparation  of  an  old  dislocation  into  the  foramen 
ovale,  dissected  by  Sir  A.  Cooper  :  "The  head  of 
the  thigh-bone  was  found  resting  m  the  foramen 


ovale,  but  the  obturator  extemus  muscle  was  com- 
pletelj'  absorbed,  as  well  as  the  ligament  natuially 
occupying  the  foramen,  now  entirely  filled  by 
bone.  Around  the  foramen  ovale  bony  matter  was 
deposited,  so  as  to  form  a  deep  ciip,  in  which  the 
head  of  the  thigh-bone  was  enclosed,  but  in  such  a 
manner  as  to  admit  of  considerable  motion.  The 
original  acetabulum  was  half  filled  by  bone,  so  that 
it  could  not  have  received  the  head  of  the  thigh- 
bone if  an  attempt  had  been  made  to  return  it  into 
its  natural  situation."  M.  Malgaigne  gives  a  re- 
presentation (see  pi.  xxvii.  figs.  4.  and  5.)  and 
minute  description  of  an  old  dislocation  of  this 
kind,  which  he  considers  as  mcomplele.'] 

Reduction. — In  general,  dislocations  on  the  ob- 
turator foramen  are  easy  of  reduction.  The  pelvis 
having  been  fixed,  the  extension  is  to  be  made 
downwards  and  outwards,  so  as  just  to  dislodge 
the  head  of  the  bone.  The  muscles  then  generally 
draw  it  into  the  acetabulum,  on  the  extending 
force  being  gradually  relaxed,  if  the  upper  part  of 
the  bone  be  pulled  outward  with  a  bandage,  and 
the  ankle  be  at  the  same  time  inclined  inwards. 
Thus  the  limb  is  used  as  a  lever,  with  very  con- 
siderable power. 

Mr.  Hey  says  that  "  in  this  species  of  disloca- 
tion (forwards  and  downwards),  as  the  head  of 
the  bone  is  situated  lower  than  the  acetabulum,  it 
is  evident  that  an  extension  made  in  a  right  line 
with  the  trunk  of  the  body,  must  remove  the  head 
of  the  bone  farther  from  its  proper  place,  and 
thereby  prevent,  instead  of  assisting,  reduction. 
The  extension,  he  conceives,  ought  to  be  made 
with  the  thigh  at  a  right  angle,  or  inclined  some- 
wliat  less  than  a  right  angle,  to  the  trunk  of  the 
body.  When  the  extension  has  removed  the  head 
of  the  bone  from  the  external  obturator  muscle, 
which  covers  the  great  foramen  of  the  os  innomi- 
natum,  the  upper  part  of  the  os  femoris  must  then 
be  pushed  or  drawn  outwards;  which  motion  will 
be  greatly  assisted  by  moving  the  lower  part  of 
the  OS  femoris  at  the  same  moment,  in  a  contrary 
direction;  and,  by  a  rotatory  motion  of  the  bone 
upon  its  own  axis,  turning  the  head  of  the  bone 
towards  the  acetabulum."    {Ilei/,  p.  316.) 

[In  the  plan  recommended  by  Sir  A.  Cooper, 
the  extending  force  is  made  to  act  directly  upon 
the  upper  part  of  the  dislocated  tliigh,  in  the  up- 
ward and  outward  direction.  His  instructions  are, 
"  to  place  the  patient  on  his  back,  to  separate  the 
thighs  as  widely  as  possible,  and  to  place  a  girtii 
between  the  pudendum  and  the  upper  part  of  the 
luxated  tliigh,  to  which  is  fixed  the  hook  of  the 
pulleys,  which  are  to  be  attached  to  a  staple, 
placed  on  the  same  side  as  the  injured  limb  of  the 
patient;  while  the  counter-extending  force  for  fixing 
the  pelvis  is  composed  of  a  girth,  which  is  com- 
pletely to  surround  both  ilia;  and  one  end  of  which 
is  to  be  admitted  through  the  noose  formed  by  the 
girth  attached  to  the  dislocated  limb.  It  then 
being  attached  to  the  opposite  staple,  the  two  girths, 
during  tlie  application  of  the  extending  power,  are 
made  to  fix  each  other.  This  apparatus  being 
properly  adjusted,  the  surgeon  should  direct  that 
extension  should  be  gradually  made  with  the  pul- 
leys until  the  head  of  the  femur  can  be  felt  moving 
from  the  foramen  ovale.  He  is  then  to  pass  his 
hand  behind  the  ankle  of  the  sound  limb,  and  to 
grasp  the  ankle  of  the  dislocated  extremity,  and 
draw  it  inwards  towards  the  middle  line  of  the 
patient's  body.    He  thus  acts  upon  the  dislocated 
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femur  with  the  most  powerful  lever  of  the  first 
order,  and  usually  reduces  the  dislocation."  It 
is  important,  in  drawing  the  ankle  inwards,  to  pull 
from  behind,  and  not  from  in  front  of  the  sound 
limb;  fur  if  the  leg  be  advanced  in  any  considerable 
degree,  the  head  of  the  femur  may  pass  beneath, 
instead  of  into  the  acetabidum,  and  be  thrown  in 
the  direction  'of  the  ischiatic  notch  —  an  accident 
which  has  occasionally  happened.  {On  Disloca- 
tions, ^c.  ed.  by  £.  Cooper,  p.  C2.) 

Sometimes  this  form  of  dislocation  is  reduced 
with  very  little  difficulty.  Sir  A.  Cooper  con- 
sidered it  the  most  favourable  in  this  respect  of  all 
the  dislocations  of  the  hip.  M.  Malgaigne  men- 
tions one  instance  in  which  it  was  reduced  by  the 
patient  himself,  by  pressing  the  head  of  the  bone 
outwards  with  one  hand,  while  with  the  other  he 
attempted  to  carry  the  thigh  inwards;  and  another, 
in  which  the  bone  was  replaced  spontaneously  while 
the  patient  was  turning  himself  in  bed.  A  third 
case  is  also  recorded,  in  which  spontaneous — or 
rather,  accidental — reduction  took  place  after  a 
lapse  of  considerable  time.  {Traitc  des  Fract.  <^c. 
t.  ii.  pp.  31,  33.) 

In  all  cases,  previous  to  making  powerful  exten- 
sion with  the  pulleys,  the  manipulation  method 
should  be  tried,  as  it  has  been  found  quite  as  effec- 
tive in  this  as  in  the  dislocation  backwards  and  up- 
wards. In  consequence,  however,  of  the  diametrically 
opposite  position  which  the  head  of  the  bone  occu- 
pies, the  movements  will  require  some  modifica- 
tions :  thus,  when  the  thigh  has  been  flexed  upon 
the  pelvis,  it  should  be  adducted  instead  of  ab- 
ducted, and  the  rotatory  movements  shoidd  have 
an  inward  instead  of  an  outward  direction.  Pro- 
bably also  it  will  not  be  necessary  to  flex  the  thigh 
to  the  same  extent  upon  the  abdomen ;  the  eSect  of 
that  movement  being  to  throw  the  head  of  the  bone 
downwards,  which  is  not  desirable  in  this  case,  as 
it  is  already  situated  below  its  natural  level. 
Flexion  to  a  right  angle  with  the  abdomen,  there- 
fore, will  be  quite  as  much  as  is  necessary. 

In  a  case  in  which  movement  of  this  description 
failed  to  reduce  the  dislocation,  Dr.  Markoe  suc- 
ceeded by  rotating  the  thigh  oittwards,  and  at  the 
same  time  strongly  adductiny  it  in  a  direction 
which  carried  the  knee  behind  the  other  one. 
This,  accompanied  with  the  rocking  motion,  ac- 
complished the  reduction  on  the  first  trial,  and 
without  the  slightest  violence  or  excess  of  force. 
The  idea  was,  by  rotating  the  thigh  outwards,  to 
throw  up  the  head  of  the  bono  towards  the  acetabu- 
lum. (See  N.  Y.  Journ.  of  Med.  Jan.  1855,  p.  34.)] 


6.  Dislocation  forwards  and  upwards,  on  the 
Fultes — [Ilio-piMc,  NeUtton,  Malgai<j7ic. —  This 
dislocation  is  usually  the  result  of  forced  extension  of 
the  thigh  backwards  upon  the  trunk,  or  of  the  trunk 
backwards  upon  the  thigh.  Thus,  says  Sir  A.Cooper, 
"  it  happens  when  a  person  while  walking  puts 
his  foot  into  some  unexpected  hollow  in  the  ground; 
and  his  bod}',  being  at  the  moment  bent  backwards, 
the  head  of  the  bono  is  thrown  forwards  upon  the 
OS  pubis."  The  same  effect  may  also  be  produced 
by  a  blow,  or  by  violent  pressure  applied  poste- 
riori)', as  when  the  wheel  jf  a  carriage  passes  over 
the  posterior  and  upper  part  of  the  tliigh.  l^orcible 
rotation  outwards,  combined  with  abduction  of  the 
limb,  is  another,  though  less  frequent,  cause  of 
this  dislocation.  (See  Malgaigne,  Traitc  des  Fract, 
t.  ii.  p.  841.)] 
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The  symptoms  arc  as  follow": — The  whole  limb 
is  turned  outwards,  and  cannot  be  rotated  inwards: 
it  is  shortened  by  one  inch;  the  trochanter  major 
is  hearer  the  anterior  superior  spinous  process  of 
the  ilium  than  natural;  the  head  of  the  bone  forms 
a  tumour  in  the  groin  above  the  level  of  Poupart's 
ligament,  on  the  outer  side  of  the  femoral  artery 
and  vein,  where  it  can  be  perceived  to  move  when 
the  thigh  bono  itself  is  moved.  Sir  A.  Cooper  re- 
marks that  there  is  a  slight  flexion  of  tlie  limb 
forwards  and  outwards.  {Surgical  Essays,  part  i. 
p.  45.)  By  the  stretching  of  the  anterior  crural 
nerve,  which  lies  over  the  neck  of  the  bone  (see 
Sir  A.  Cooper,  On  Dislocations),  gvent  pain,  numb- 
ness, and  even  paral3'sis,  are  liable  to  be  produced. 
Tlie  knee  is  generally  carried  backwards. 

[In  a  case  under  the  care  of  Mr.  Morgan,  in 
Guy's  Hospital,  the  head  of  the  bone  was  felt 
pressing  Poupart's  ligament  upwards,  and  was 
placed  upon  the  femoral  artery  so  as  to  stop  the 
pulsation ;  while  the  pressure  at  the  same  time 
upon  the  anterior  crural  nerve  produced  numbness 
of  the  thigh.  {Sir  A.  Cooper,  On  Dislocations,  cd. 
by  B.  Cooper,  case  Iviii.  p.  89.) 

The  dislocation  forwards  and  upwards  might,  by 
an  inattentive  observer,  be  mistaken  for  a  fracture 
of  the  neck  of  the  thigh-bone,  as  shortening  and 
eversion  are  characteristic  of  both;  but  the  head  of 
the  bone  felt  in  the  groin,  the  absence  of  crepitus, 
and  the  diminished  mobility  of  the  joint,  will  de- 
cide the  nature  of  the  accident. 

The  head  of  the  femur  rests  in  the  notch  be- 
tween the  anterior  inferior  spinous  process  of  the 
ilium  and  the  pectineal  eminence.  The  term  ilio- 
pubic, therefore,  is  correctly  applicable  to  this  dis- 
location. M.  Malgaigne  believes  it  to  be  most 
frequently  incomplete — that  is,  that  some  portion 
of  the  head  of  the  bone  is  still  placed  opposite  to 
the  articular  cavity ;  and  in  this  case  there  is  an 
appreciable  interval  between  the  upper  margin  of 
the  head  of  the  bone  and  Poupart's  ligament ;  but 
the  incomplete  dislocation  may  and  does  often  sub- 
sequently become  complete,  from  the  attempts 
made  to  bear  the  weight  of  the  body  upon  the  limb. 
The  shortening  of  an  inch,  mentioned  by  Sir  A. 
Cooper,  does  not  appear  to  be  constant,  for  cases 
have  been  observed  where  the  length  was  very  little 
altered,  and  others  in  which,  instead  of  shortening, 
there  was  absolute  elongation;  in  one  instance, 
observed  by  Mr.  Morgan,  even  to  the  extent  of 
two  inches.  M.  Malgaigue  believes  that  neither 
the  shortening  nor  the  elongation  are  real,  but  that 
the  appearances  depend  partly  upon  tlie  degree  of 
abduction  of  the  thigh,  but  chiefly  upon  the  oblique 
position  of  the  pelvis,  which  in  some  cases  is  inclined 
upwards,  and  in  some  downwards  ;  while  in  others 
it  preserves  its  natural  position,  witiiout  any  ob- 
vious reason  for  the  dill'erence  (loc.  cit.  p.  843.). 
Retention  of  urine  has  been  noticed  occasionally  to 
accompany  this  dislocation. 

The  following  is  Sir  A.  Cooper's  account  of  the 
dissection  of  an  old  unreduced  dislocation  of  this 
kind: — "The  original  acetabulum  was  partly  filled 
by  bone,  partly  occupied  by  the  trochanter  major, 
and  botli  were  much  altered  in  their  form.  The 
capsular  ligament  wa^extensively  lacerated,  and 
the  lignmentum  teres  was  torn  through.  Tlic  head 
of  the  thigh-bone  had  torn  up  Poupart's  ligament, 
so  as  to  penetrate  between  it  and  the  pubes.  The 
head  and  neck  of  the  bone  were  thrown  into  a 
position  under  the  iliacus  and  psoas  muscles,  the  I 


tendons  of  which,  in  passing  to  their  insertions 
over  the  neck  of  the  bone,  were  elevated  by  it, 
and  put  on  the  stretch.  The  crural  nerve  passed 
on  the  fore  part  of  the  neck  of  the  bone  upon  the 
iliacus  and  psoas  muscles.  The  head  and  neck  of 
the  thigh-bone]  were  much  flattened  and  changed 
in  their  form.  Upon  the  pubes  a  new  acetabulum 
had  been  formed  for  the  neck  of  the  thigh-bone, 
the  head  of  the  bone  being  above  the  level  of  the 
pubes.  Poupart's  ligament  stretched  across  it  on 
the  forepart,  whilst  the  femoral  artery  and  vein 
were  placed  on  its  inner  side,  so  that  the  head  of 
the  bone  rested  between  the  crural  sheath  and  the 
anterior  and  inferior  spinous  process  of  the  ilium." 
{On  Dislocations,  ed.  by  B.  Cooper  p.  86.) 

Reduction. — The  reduction  by  forcible'extension 
is  to  be  conducted,  according  to  Sir  A.Cooper,  in  the 
following  manner: — The  patient  is  to  be  placed  on 
his  sound  side  on  a  table  ;  a  girth  is  to  be  carried 
between  the  pudendum  and  upper  part  of  the  thigh, 
and  fixed  in  a  staple  a  little  in  front  of  the  line  of 
the  bodj'.  The  pulleys  are  to  be  fixed  above  the 
knee,  as  in  the  dislocation  backwards  and  up- 
wards, and  then  the  extension  is  to  be  made  in  a 
line  behind  the  axis  of  the  body,  so  as  to  draw  the 
thigh-bone  backwards.  After  this  extension  has 
been  for  some  time  continued,  a  towel  is  placed 
under  the  upper  part  of  the  thigh,  and  an  assistant, 
pressing  with  one  hand  upon  the  pelvis,  lifts  the 
head  of  the  bone,  by  means  of  the  towel,  over  the 
pubes  and  edge  of  the  acetabulum. 

In  the  method  by  manipulation,  the  thigh  should 
be  flexed  over  the  abdomen,  adducted,  and  rotated 
inwards.  This  plan  should  be  invariably  tried 
before  more  severe  measures  are  resorted  to.] 

7.  Dislocation  upwards — [Supra-Coli/loid,  Mal- 
gaigne.  —  Dislocation  directly  upwards  has  been  oc- 
casionally observed.  The  head  of  the  bone  may  rest 
upon  the  margin  of  the  acetabulum  immediately 
beneath  the  anterior  inferior  spinous  process  of  the 
ilium,  or  it  may  be  situated  higher  up,  in  the 
notch  between  the  anterior  superior  and  the  an- 
terior inferior  spinous  process.  The  former  is 
described  by  M.  Malgaigne  as  an  incomplete  and 
the  latter  as  a  complete  dislocation. 

Of  the  former  kind  an  instance  was  observed  in 
St.  George's  Hospital  in  1041.  The  subject  of  it  had 
been  thrown  from  a  cart,  and  suffered  other  injuries, 
from  which  he  died  soon  after  his  admission.  Tlie 
outer  part  of  the  left  hip  joint  was  much  flattened, 
and  the  usual  prominence  of  the  trochanter  want- 
ing. About  an  inch  below,  and  a  little  external  to 
a  line  drawn  perpendicularly  downwards  from  the 
anterior  superior  spinous  process  of  the  ilium,  was 
situated  the  head  of  the  femur — which  could  be  dis- 
tinctly felt  to  move  on  flexing  or  rotating  the  limb. 
The  eversion  of  the  foot  was  so  considerable  that 
the  great  toe  might  be  said  to  point  outwards  and 
slightly  backwards.  On  examination  after  death 
it  was  found  that  the  head  of  the  bone  had  been 
dislocated  directly  upwards,  the  head  lying  on  the 
anterior  inferior  spinous  process,  and  a  little  to  its 
outside.  'The  trochanter  major  was  situated  pos- 
teriorly, and  rested  upon  the  dorsum  of  the  ilium; 
the  trochanter  minor  resting  on  the  outer  edge  of 
the  acetabulum.  (See  Lancet,  1840-41,  vol.  u. 
p.  281.)] 

Mr.  VVormald  has  published  the  following  case, 
in  which  there  was  a  dislocation  of  the  head  of  the 
femur  upwards,  with  displacement  of  a  portion 
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of  the  cotyloid  ligament,  without  rupture  of  the 
liganientum  teres  : — In  the  summer  of  1029  a 
man  about  forty  years  of  age  was  admitted  into 
St.  Bartholomew's  Hospital,  for  pneumonia,  of 
which  he  died.  On  examining  his  body,  Mr. 
Wormald  noticed  that  the  left  lower  extremity 
was  somewhat  everted,  a  little  separated  from  the 
1  right,  and  shortened  to  the  extent  of  half  an  inch: 
and,  on  dissection,  the  head  of  the  femur  was 
found  resting  upon  the  ilium,  between  the  aceta- 
bulum and  the  anterior  inferior  spine,  in  a  cavity 
formed  partly  by  a  growth  of  bone  and  partly  by 
what  seemed  to  Mr.  Wormald  to  be  the  upper 
portion  of  the  original  cotyloid  ligament ;  the  ace- 
tabulum was  contracted,  and  filled  up  by  a  fibrous 
substance.  The  ligamentum  teres  was  entire, 
elongated,  and  flattened.  Fourteen  years  before 
the  patient  died,  he  had  met  with  the  injury  of 
his  hip  by  a  fall  from  a  ladder ;  but  eventually 
recovered  from  the  accident,  and  was  able  to  follow 
the  employment  of  carrying  out  beer.  Mr.  Wor- 
mald thinks  it  probable  that  a  portion  of  the  ace- 
tabulum had  been  separated,  as  well  as  the  cotyloid 
ligament.  (See  Lo7id.  Med.  Gaz.  for  1 836, 1 837. 
p.  658.) 

[Three  other  examples  of  this  slighter  degree  of 
displacement  are  referred  to  by  M.  Malgaigne. 

The  reduction  would  probably  be  effected  with- 
out much  difficulty  by  the  methods  recommended 
for  the  dislocation  upwards  and  forwards.] 

Of  the  more  complete  dislocation  upwards,  Mr. 
B.  Travers  has  published  the  following  example. 
It  was  produced  by  a  fall  into  the  hold  of  a  ship. 
The  "  buttock  is  flattened  ;  the  trochanter  is  felt 
rather  below,  and  to  the  outer  side  of  the  anterior 
and  superior  spinous  process  of  the  ilium.  The 
neck  of  the  bone  lies  apparently  between  the  two 
anterior  spinous  processes,  so  that,  when  the  pa- 
tient is  erect,  the  limb  appears  slung  or  suspended 
from  this  point.  The  head  of  the  bone  cannot  be 
felt;  it  is  invested  by  an  abundance  of  bony  mat- 
ter, &c.  There  is  complete  eversion,  slight  mobi- 
lity, and  imperfect  progression  with  the  aid  of  a 
crutch."  (See  Med.  Cldr.  Trans,  vol.  xx.  p.  113.) 
A  similar  case  has  been  recorded  by  Mr.  Morgan. 
(See  Guy's  Hospital  Reports.) 

[A  very  perfect  example  of  this  unusual  acci- 
dent has  been  published  by  Dr  Cummins.  The  limb 
was  shortened  by  fully  three  inches.  The  knee  and 
toes  were  turned  out,  and  any  attempt  to  rotate 
the  thigh  inward  caused  exquisite  pain.  Abduc- 
tion and  adduction  were  nearly  equally  difficult 
and  painful,  but  flexion  could  to  a  certain  extent  be 
performed.  The  hip  was  flattened  and  the  tro- 
chanter major  not  to  be  discovered.  Close  below 
the  anterior  superior  spine  of  the  ilium,  between  it 
and  the  inferior,  there  was  a  very  distinct  hard 
round  tumor,  which  moved  in  unison  with  the 
movements  of  the  thigh.  The  head  of  the  bone,  it 
was  believed,  lay  between  the  anterior  superior 
and  anterior  inferior  spinous  processes;  the  neck 
of  the  bone,  at  its  junction  with  the  head,  resting 
on  the  ridge  between  these  points,  while  the  tro- 
chanter major  rested  upon  the  dorsum  ilii  above 
the  acetabulum.  This  dislocation  was  reduced  by 
extension  with  the  pulleys  in  a  direction  down- 
wards and  backwards.  {Gufs  Jlospital  Reports, 
vol.  iii.)] 

C'onyenilal  Dislocations  of  the  Ilip  joint. — The 
subject  of  congenital,  or  original,  dislocations 


of  the  thigh-bone  was  first  taken  up  by  Pal- 
letta  (Adversaria  CIdrurgica  Prima;  et  Exer- 
cilaiio  de  Claudieaiione  Congenita,  Sfc,  ah.  Ed. 
Sandifort,  edit.  8vo.  Lugd.  1788.)    Delpech  after- 
wards made  some  observations  upon  it  {De  VOrtJio- 
morplde,  ^a.  2  tomes,  8vo.  1828);  but  the  most 
important   article  yet  extant  on  congenital  or 
original  dislocations  of  the  hip,  is  that  by  the 
celebrated    Dupuytren.    (See    Repertoire  Gen. 
d'Aiiat.  t.  ii.;  [also  Clin.  CIdr.  t.  iii.  art.  8.) 
Cruveilhier  has  given  the  engraving  of  a  skeleton 
in  which,  amongst  other  peculiarities,  is  exhibited 
a  congenital  displacement  of  the  thigh-bones. 
{Anat.  Pathol,  livr.  ii.  pi.  2.)    The  case  consists 
in  a  displacement  of  the  head  of  the  femur  from 
the^acetabidura  to  the  dorsum  of  the  ilium,  existing 
from  birth,  and  appearing  to  be  the  result  of  a 
want  of  depth,  or  of  the  incomplete  formation  of 
the  acetabulum,  rather  than  of  any  accident  or 
disease.    The  displacement  would  appear  some- 
times to  prevail  in  certain  families.    (See  Clin. 
Chir.  t.  iii.  p.  216.)     According  to  Dupuytren, 
the  characters  of  this  dislocation  are ;  a  shortening 
of  the  limb;  an  ascent  of  the  head  of  the  bone 
upon  the  external  fossa  of  the  ilium;  a  projection 
of  the  great  trochanter;  a  retraction  of  almost  all 
the  muscles  of  the  upper  part  of  the  thigh  towards 
the  crista  of  the  ilium,  where  they  form  round 
the  head  of  the  femur  a  kind  of  cone,  the  base  of 
which  is  in  the  os  ilium,  and  the  apex  at  the  great 
trochanter.  The  tuberosity  of  the  ischium,  quitted 
by  these  muscles,  is  nearly  uncovered.    The  limb 
is  rotated  inwards,  and  consequently  the  heel  and 
ham  are  turned  outwards,  and  the  knee  and  toes 
inwards.     The  position  of  the  thigh  is  oblique 
from  above  downwards,  and  from  without  inwards; 
which  obliquity  is  greater,  the  older  the  individual 
is,  and  the  wider  the  pelvis.    Hence,  there  is  a 
tendency  in  the  thigh-bones  to  cross  one  another 
below.    There  is  a  meagreness  of  the  limb,  and 
especially  of  its  upper  part,  out  of  all  proportion  to 
the  trunk  and  upper  extremities. 

The  separate  movements  of  limbs,  with  this 
conformation,  are  generally  very  limited,  and,  in 
particular,  those  of  .ibduction  and  rotation.  As 
the  patient  is  standing  still,  one  is  struck  with 
the  want  of  proportion  between  the  upper  and 
lower  parts  of  his  body,  with  the  imperfection  of 
his  lower  limbs,  and  the  attitude  which  he  as- 
sumes. The  trunk  is  fully  developed,  while  the 
lower  extremities  are  short  and  slender,  as  if  they 
belonged  to  another  person.  This  appearance  of 
the  lower  limbs  is  rendered  still  more  conspicuous 
by  the  breadth  of  the  pelvis.  One  is  also  struck 
with  the  projection  of  the  great  trochanters.  The 
upper  part  of  the  trunk  inclines  a  good  way  back, 
while  the  lumbar  portion  of  the  spine  advances  far 
forwards,  and  is  very  much  excavated  behind. 
The  pelvis  is  placed  almost  horizontally  on  the 
thigh-bones;  and  the  ground  is  only  touched  with 
the  point  of  the  foot.  It  appears  from  Dupuytren'a 
observation,  that  a  person,  with  congenital  dis- 
location of  the  liips,  runs  and  jumps  with  less 
difficulty  than  he  walks.  When  he  is  placed 
upon  his  back,  the  signs  of  the  m.ilformation  dimi- 
nish, and  are  nearly  effaced  ;  because  in  this  pos- 
ture of  repose  the  muscles  no  longer  draw  the 
tiiigh-bones  upwards,  and  the  weight  of  the  upper 
parts  of  the  body  ceases  to  press  the  pelvis  down 
between  the  heads  of  those  bones.  In  this  pos- 
ture the  limbs  may  be  lengthened  or  shortened 
0  0 
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with  perfect  facility;  and  this  from  one  to  three 
inclies,  according  to  the  age  and  stature  of  the 
individual,  and  the  extent  of  displacement.  Those 
changes  in  the  length  of  the  limb  are  not  only 
made  with  great  ease,  but  without  any  pain;  so 
as  to  prove  the  absence  of  every  kind  of  disease, 
as  well  as  of  a  cavity  proper  for  receiving  and 
retaining  the  head  of  the  bone. 

In  twenty-six  cases  met  with  by  Dupuytren, 
the  luxation  existed  on  both  sides,  with  the  ex- 
ception of  two  or  three.  Most  of  the  individuals 
who  have  had  the  infirmity  have  been  females; 
and,  in  the  above  twenty-six,  there  were  only 
three  or  four  males.    {Clin.  Chir.  t.  iii.  p.  251.) 

[The  appearances  on  dissection  presented  by 
these  congenital  dislocations  at  the  hip  joint,  as 
might  be  expected,  vary  considerably  according  to 
the  date  at  which  they  are  examined.  In  the 
first  few  months  after  birth,  the  acetabulum,  head 
of  the  femur,  and  capsule  of  the  joint  are  but 
little  altered  ;  as  time  proceeds,  however,  they  are 
considerably  modified  —  Ihe  acetabulum  loses  its 
cup-like  form,  becomes  triangular,  and  nearly  filled 
up — llie  head  of  the  bone  becomes  flattened,  loses 
its  cartilaginous  crust,  and  ultimately  becomes 
absorbed — the  capsular  ligament  is  by  degrees 
elongated,  assumes  an  hour-glass  shape,  and  at 
last,  gradually  thinned  by  pressiu-e,  becomes 
perforated,  and  allows  the  upper  end  of  the  femur 
to  protrude  through  it.  The  ligamentum  teres 
remains  entire  for  many  years,  and  is  in  some 
cases  found  greatly  thickened ;  it,  however,  in 
the  course  of  years  gives  way.  The  distortion 
which  the  bones  of  the  pelvis  are  gradually  made 
to  undergo,  depends  chiefly  upon  the  removal 
of  the  pressure  from  the  acetabula,  and  its  trans- 
ference to  the  dorsum  of  the  ilium  ;  also,  to  some 
extent,  upon  the  altered  direction  of  the  action 
of  the  principal  muscles  and  tendons.  Thus  the 
groove  for  the  iliacus  and  psoas  tendon  is  soon 
deeply  marked,  and  the  anterior  inferior  spine 
consequently  made  more  prominent.  The  ilia 
appear  to  be  forced  upwards  and  backwards.  The 
antero-posterior  diameter  of  the  inlet  and  outlet  of 
the  pelvis  are  narrowed,  and  the  transverse  diameter 
of  the  entire  pelvis  increased — the  thyroid  foramen 
having  its  longer  diameter  in  the  transverse  instead 
of  in  the  vertical  direction.  These  peculiarities  are 
of  course  more  marked  the  longer  the  dislocation 
has  existed.  It  should  also  be  observed  that  in 
some  of  these  cases  the  neck  and  head  of  the  thigh- 
bones are  twisted  in  the  direction  forwards  on  the 
shaft,  and  that  in  such  cases  the  posterior,  instead 
of  the  anterior,  surface  of  the  head  and  neck,  would 
rest  upon  the  dorsum  of  the  ilium,  and  that  con- 
sequently the  toes  and  knee  of  the  affected  limb 
would  not  be  directed  bo  much  inwards  as  in  the 
ordinary  dislocation.] 

Of  course  the  treatment  can  be  but  palliative. 
As  the  weight  of  the  trunk  aggravates  the  dis- 
placement, repose  may  be  useful  ;  but  it  is  not 
necessary  to  keep  the  patient  in  the  recumbent 
position ;  because,  in  the  sitting  posture,  there  is  no 
stress  upon  the  thigh-bones,  the  body  resting  en- 
tirely on  the  tuberosities  of  the  ischia.  Let  these 
individuals,  therefore,  choose  a  profession  which 
will  keep  them  a  good  deal  in  the  sitting  posture. 
Dupuytren  also  commends  cold  bathing,  and  a 
bandage,  or  belt,  round  the  pelvis,  by  which  the 
trochanters  may  be  combined  and  kept  steadily  at 
a  unifoiTO  height,    {See  Dupui/trcn,  op.  et  vol,  cit. 


art.  8.)  Besides  the  sources  of  information  already 
quoted,  I  refer  to  Caillard  Dilloniire  sur  les  Lm  - 
alions  originelles,  ou  Congcnilates  des  Femurs,  8vo. 
Paris,  1828;  John  North,  in  Med.  Chir.  Tran^. 
vol.  19.  Rolade  Lafonde ;  sur  les  Prindpalr> 
Difformitcs  du  Corps  Humain,  S[c.  2  vols.  4 to. 
Paris,  1819;  and  to  W.  Coulson  on  Disease  ofil 
Hip- Joint,  p.  68.  4to.  Lend.  1837, 

[Since  the  time  of  Dupuytren,  several  surgeons 
have  attempted  the  reduction  of  these  dislocations. 
In  1835,  M.  Humbert  de  Morley  published  fivf 
examples  of  confirmed  cure.  The  replacement  wa 
effected  by  gradual  extension,  continued  for  5* 
minutes  in  one  case,  in  others  for  three  or  four 
days,  and  in  one  for  as  long  a  period  as  75  days 
and,  after  the  reduction,  the  patients  were  suIj 
mitted  to  extension  for  a  considerable  perioil 
longer,  to  guard  against  the  danger  of  a  relapse, 
so  that  the  duration  of  the  treatment  was  not  less 
than  a  year.  The  reality  of  the  reduction  in  these 
cases  has  been  called  in  question,  and  some  sur- 
geons who  saw  the  patients  believed  the  head  of 
the  bone  had  been  drawn  into  the  sciatic  notch, 
and  not  into  the  acetabulum.  All  were  agreed, 
however,  that  they  were  much  benefited  by  the 
treatment.  Subsequently,  M.  Pravaz  published 
several  cases,  the  result  of  which  was  less  equivo- 
cal, but  the  treatment  was  very  tedious  and 
protracted.  In  the  first  instance,  the  patient 
was  submitted  to  a  preparatory  extension,  lasting 
from  four  to  six  months,  by  means  of  weights 
attached  to  the  limbs — counter-extension  being 
made  from  the  perineum  and  axillce.  At  the  end 
of  this  period,  when  the  head  of  the  bone  appeared 
to  have  approached  the  acetabulum,  the  reduction 
was  completed  by  more  powerful  extension  made 
with  pulleys;  the  operator,  at  the  same  time,  with 
one  hand  pressing  the  trochanter  downwards 
and  inwards,  and  with  the  other  abducting  the 
limb.  To  maintain  the  reduction,  firm  pressure 
round  the  pelvis  was  applied,  and  maintained  for 
five  or  six  months,  the  patient  being  kept  almost 
motionless :  during  this  time,  under  the  influence 
of  the  pressure,  the  head  of  the  bone  was  found  to 
sink  into  its  cavity,  sometimes  by  slow  degrees, 
sometimes  more  suddenly.  The  limb  was  then 
exercised  by  passive  movements  for  four  or  five 
months  longer,  the  patient  still  recumbent;  and 
it  was  only  at  the  end  of  this  period  that  the  erect 
position  was  permitted,  and  he  was  allowed  to 
walk  about  with  the  assistance  of  crutches.  M. 
Malgaigne  states,  however,  that  in  one  of  M. 
Pravaz's  best  cases  the  cm-e  was  not  permanent, 
and  he  thinks  it  probable  that  in  the  majority 
of  theni  the  reduction  was  imperfect,  and  the  dis- 
placement liable  to  recur. 

M.  J.  Gu6rin  has  published  several  cases  of  cure 
by  extension,  combined  with  subcutaneous  section 
of  the  muscles  and  tendons,  and  if  necessarj',  of  the 
ligaments  ai-ound  the  joint.  The  division  of  these 
structures  enables  tlie  reduction  to  be  effected 
more  rapidly  than  by  extension  alone ;  but  it  still 
requires  to  be  maintained  for  a  lengthened  period 
by  pressure  with  suitable  apparatus.  The  pro- 
bability of  success  in  these  cases  will  of  course  bo 
greater  in  proportion  as  they  are  undertaken  at  an 
early  period  of  life,  and  before  the  changes  in  tlie 
bones  and  ligaments  have  had  time  to  become  far 
advanced.  On  the  subject  of  congenital  disloca- 
tions of  the  hip-joint,  the  following  works  may 
be  consulted,  in  addition  to  those  already  men- 


tioned : — HumheH,  Essai  sur  les  Lux.  Spontan. 
(Ill  femur,  1835;  Pramx,  stir  ks  Line.  Conghi.  du 
femur;  Bulletin  de  I'Acad.,  1839,  t.  iii.  and  1841, 
t.  vii.  Bouiier,  Mem.  stir  la  Reduction  des  Lux. 
Conght.  du  femur,  1838.  Carnoclian,  On  Congen. 
Disloc.  of  the  head  of  the  femur.  New  York, 
1850;  ax\i  Dublin  Quart.  Jow-n.  of  Med.  Science, 
Feb.  1851.  p.  173.  Malgaigne,  Traite  des  Fract. 
ij-e.  t.  ii.  p.  887,  1855.] 

Dislocations  of  the  Patella. 

[The  patella  may  be  dislocated  outwards,  in- 
wards, or  vertically ;  in  the  latter  ease,  it  is  turned 
half  round  upon  its  axis,  and  is  supported  by  its 
outer  or  its  inner  edge,  on  the  anterior  surface  of 
the  condyles  of  the  femur.  Instances  are  even  re- 
corded in  which  the  bone  was  turned  round  com- 
pletely on  its  axis,  so  that  its  articular  surface 
Avas  directed  towards  the  skin,  and  its  cutaneous 
surface  towards  the  articulation.  The  dislocation 
outwards  is  the  most  common;  the  vertical  dislo- 
cation is  next  in  frequency;  the  dislocation  in- 
wards is  exceedingly  rare.  Dislocation  upivards 
from  rupture  of  the  ligamentum  patellte  has  been 
described,  but  as  this  case  so  much  resembles 
fracture  of  the  patella,  both  in  its  symptoms  and  in 
the  treatment  required,  it  will  be  treated  of  in 
connection  with  that  injui-y.  (See  Fractures.)] 

Dislocation  outivards.  —  The  patella  is  thrown  on 
the  external  condyle,  where  it  produces  a  projec- 
tion ;  and  this  circumstance,  with  an  incapacity  of 
bending  the  knee,  is  evidence  of  the  nature  of  the 
injury.  {Sir  A.  Cooper,  Surgical  Essays,  part  i. 
p.  66.)  The  accident  is  most  common  in  persons 
■whose  knees  incline  inwards  ;  a  condition  that 
accounts  for  the  tendency  of  the  patella  to  be 
drawn  outwards  by  the  action  of  the  extensor 
muscles. 

[The  dislocation  outwards  may  be  complete  or 
incomplete.  It  may  be  caused  by  direct  violence, 
such  as  a  fall  on  the  knee,  or  a  blow  on  its  inner 
side  ;  or  it  may  be  the  effect  of  the  violent  contrac- 
tion of  the  extensor  muscles.  Out  of  eleven  cases 
of  complete  dislocation  referred  to  by  M.  Malgaigne, 
seven  were  produced  by  direct  violence,  and  four 
by  muscular  action  ;  and  out  of  twelve  cases  of  the 
incomplete  kind,  eight  were  due  to  the  former,  and 
four  to  the  latter  cause.  A  relaxed  condition  of 
the  ligaments  is  a  predisposing  cause  of  dislocation 
of  the  patella,  and  when  this  condition  exists,  it 
may  be  drawn  upon  the  external  condyle  of  the 
09  femoris  by  very  slight  accidents,  or  sudden  action 
of  the  muscles.  {Sir  A.  Cooper,  On  Dislocations.) 

In  the  complete  dislocation  the  patella  is  absent 
from  the  front  of  the  knee,  but  may  bo  felt  upon 
the  outer  side  of  the  external  condyle  of  the  fenuir. 
with  its  inner  edge  directed  forwards,  and  its  arti- 
cular surface  turned  inwards.  The  tendon  of  the 
quadriceps  extensor  is  directed  obliquely  outwards 
towards  the  displaced  patella,  and  the  ligamentum 
patella;  is  in  like  manner  oblique,  but  in  the  oppo 
site  direction.  The  axis  of  the  patella  is  not  parallel 
to  the  axis  of  the  femur,  but  its  point  is  usually 
directed  slightly  backwards,  and  its  upper  extremity 
forwards.  The  leg  is  sometimes  extended,  some- 
times slightly  flexed,  but  all  movement  is  extremely 
difficult  and  painful. 

In  the  incomplete  dislocation,  the  inner  portion 
of  the  patella  is  placed  in  front  of  the  external 
condyle,  and  its  outer  edge  is  prominent  under  the 
skin ;  but  in  consequence  of  the  sloping  direction 
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of  the  surface  of  the  condyle,  its  outer  edge  is 
turned  a  little  forwards,  and  its  inner  edge  back- 
wards. The  position  of  the  patella,  therefore,  is 
oblique,  its  anterior  surface  looking  forwards  and 
inwards.  During  extension  of  the  knee,  the  patella 
is  naturally  placed  somewhat  higher  than  the  arti- 
cular surface  of  the  condyles,  and  M.  Malgaigne 
has  shown  that  in  the  incomplete  dislocation  the 
upper  part  of  the  inner  margin  of  the  patella  is,  to  a 
certain  extent,  implanted  in  the  supra-condyloid 
depression  on  the  front  of  the  femur,  and  this 
circumstance,  he  thinks,  is  the  principal  cause  of 
difficulty  m  the  reduction.  In  this  dislocation  the 
knee  is  usually  extended,  while  in  the  complete 
kind  it  is  more  commonly  slightly  flexed. 

A  very  remarkable  case  of  dislocation  outwards 
has  been  recorded  by  Mr.  Mayo :  —  "  The  patella 
rested  with  its  inner  edge  upon  the  outer  surface 
of  the  external  condyle,  the  fore  part  of  the  patella 
facing  obliquely  forwards  and  inwards.  The  patella 
admitted  of  a  slight  degree  of  motion  forward  or 
backward,  turning  upon  its  inner  edge,  which 
seemed  caught  behind  the  prominent  margin  of 
the  articular  surface  of  the  condyle."  {Lond, 
Med.  Gaz.  1828,  vol.  ii.  p.  754.)  Another  case, 
in  which  the  patella  was  found  in  precisely  the 
same  position,  was  seen  by  Mr.  Hoskings.  (See 
Lond.  Med.  Gaz.  1838,  vol.  iii.  p.  125.)] 

Reduction, —  In  either  the  complete  or  incom- 
plete dislocation,  when  the  extensors  of  the  leg 


have  been  completely  relaxed  by  position,  the 
reduction  is,  for  the  most  part,  easily  accomplished 
by  pressing  the  patella  towards  its  right  place  with 
one  or  both  thumbs.  It  is  not  sufficient  merety  to 
straighten  the  knee-joint,  but  the  thigh  must  also 
be  flexed  upon  the  pelvis,  in  order  that  the  rectus,  as 
well  as  the  other  portions  of  the  quadriceps  extensor 
may  be  fully  relaxed.  In  a  case  under  Mr.  George 
Young,  success  could  not  be  obtained,  except  by 
extending  the  leg,  and  placing  the  heel  on  the 
surgeon's  shoulder,  who,  with  the  limb  thus  fixed, 
was  enabled  to  make  the  requisite  pressure  on  the 
patella  advantageously  with  both  his  thumbs. 
Owing  to  a  lax  state  of  the  ligaments  of  the  patella, 
or  other  predisposing  causes,  it  is  sometimes  diffi- 
cult to  keep  the  bone  in  its  proper  situation,  luiless 
a  roller  be  applied.  The  inflammatory  afi'ection  of 
the  joint  is  to  be  opposed  by  the  use  of  evaporat- 
ing lotions,  and  the  usual  antiphlogistic  treatment. 
The  joint  must  be  kept  quiet  a  few  days,  and  then 
gently  moved,  in  order  to  prevent  stiffness.  When 
the  relaxation  of  the  ligaments  is  such  that  a  re- 
lapse is  likely  to  ensue  from  slight  causes,  a  laced 
knee-cap,  with  a  strap  and  buckle,  above  and  be- 
low the  patella,  should  be  worn,  as  recommended 
by  Sir  Astley  Cooper.    {On  Dislocations,  p.  81.) 

[Should  the  reduction  not  be  obtainable  in  the 
extended  position  of  the  limb,  the  eft'ect  of  forcible 
flexion  of  the  knee  may  be  tried.    This  position 
seems  especially  applicable  to  the  incomplete  dislo- 
cation in  which  sometimes  great  difficulty  has 
been  experienced,  in  consequence,  as  M.  Malgaigne 
believes,  of  the  bono  becoming  wedged  in  the 
supra-condyloid  depression  in  tlio  manner  already 
alluded  to.    In  such  a  case  flexion  of  the  knee 
will  cause  the  patella  to  descend  and  to  become 
placed  in  front  of  the  smooth  articular  surface 
of  the  condyles,  on  gaining  whicli  position  it 
will  readily  slip  round  into  its  place.     In  the 
case   under    Mr.   Mayo,    after    various  other 
methoda  had  been  tried  and  failed,  the  knee  was 
o  0  2 
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suddenly  tent  to  tlie  utmost,  and  the  motion  was 
hardly  completed  when  the  patella  audibly  re- 
turned to  its  socket.     {Lond.  Med.  Gax.  1828, 
vol.  ii.  P..754.)]. 

Dislocation  inwards.  —  [Displacement  of  the 
patella  in  this  direction  is  exceedingly  rare;  so 
much  so,  that  two  or  three  observations  only  have 
been  recorded.  In  Sir  Astley  Cooper's  work  is 
mentioned  the  case  of  a  lady  who  frequently  dislo- 
cated her  right  patella  inwards,  by  touching  her 
toe  against  a  carpet,  by  turning  in  bed,  or  dancing. 
She  was  in  the  habit  of  replacing  it  herself  by 
straiglitening  the  limb,  and  by  pressing  it  towards 
the  joint  with  her  thumb.  The  pain  was  exces- 
sive, and  she  was  unable  to  move  when  it  was  out. 
{On  Dislocations,  <5'c.  edited  hy  B.  Cooper,  p.  196.) 
The  following  case  is  narrated  by  Mr.  Aston  Key: 
—  A  young  woman,  ajt.  20,  slipped  and  fell 
whilst  carrying  a  pail.  On  attempting  to  rise 
from  the  ground  she  found  that  her  left  knee  was 
painful,  and  was  unable  to  bear  her  weight.  She 
was  taken  to  Guy's  Hospital,  and  the  patella  was 
found  resting  upon  the  inner  condyle,  the  outer 
part  of  its  articular  surface  being  supported  ob- 
liquely by  the  projecting  edge  of  the  trochlea  of 
the  femur.  Gentle  pressure  on  the  inner  edge  of  the 
patella,  as  the  limb  lay  on  the  bed,  restored  it  to 
its  natural  position.  The  joint,  however,  became 
inflamed,  suppuration  took  place  within  and  around 
it,  and  the  patient  died.  (Guj/''s  Hosp.  Reports, 
vol.  i.  p.  260.)  In  this  instance  the  dislocation 
was  incomplete. 

M.  Putegnat  has  recorded  a  case  of  complete 
dislocation  inwards  of  both  patellae.  The  subject 
of  it  was  a  girl,  IS^  years  old.  Three  years  pre- 
viously she  had  fallen  on  her  knees,  and  from  that 
moment  both  patellae  had  become  subject  to  dis- 
placement, so  much  so,  that  she  was  in  the  habit 
of  amusing  herself  by  dislocating  and  reducing 
them.  The  right  patella  was  most  easily  dis- 
placed outwards,  the  left  inwards,  but  both  could 
be  thrown  so  completely  inwards  that  their  anterior 
surfaces  became  parallel,  and  could  be  applied 
exactly  one  against  the  other  when  the  knees  were 
brought  together.  This  case,  though  traumatic 
originallj'',  appears  'rather  to  represent  a  disloca- 
tion from  relaxation  of  ligaments,  and  was  con- 
sidered as  such  by  M.  Putegnat.  (See  Journ. 
de  Chir.  1843,  p.  307;  and  Malgaigne,  loc.  cit. 
p.  919.) 

A  preparation  in  the  museum  at  Berlin,  described 
by  Walther,  is  referred  to  by  M.  Malgaigne  as  an 
example  of  dislocation  inwards,  but  whether  com- 
plete or  incomplete,  is  not  very  clear  from  the 
description.  The  preparation  is  further  remarkable 
from  the  circumstance  of  the  leg  being  flexed  to  a 
right  angle  with  the  thigh  (loc.  cit,  p.  91.)] 

[Vertical  dislocation  of  the  patella. — In  this 
form  of  displacement  the  patella  undergoes  a  semi- 
revolution  upon  its  axis,  and  rests  by  one  of  its 
edges  upon  the  anterior  surface  of  the  femur.  It 
is  more  common  to  find  it  resting  upon  its  inner 
edge,  with  the  articular  surface  directed  outwards, 
but  several  cases  of  displacement  upon  its  outer  edge 
have  also  been  recorded.  M.  Malgaigne  has  named 
these  two  varieties  the  external  vertical  and  internal 
vertical  dislocations.  In  either  case  the  outer  or 
inner  angle  of  the  patella  rests  in  the  supra-condy- 
loid  depression  on  the  front  of  tlie  femur,  in  which 


it  is  more  or  less  firmly  wedged  by  the  contraction 
of  the  extensor  muscles.  It  may  be  observed,  that 
an  exaggeration  of  the  oblique  position  assumed 
by  the  patella  in  the  partial  dislocation  outwards 
would  produce  the  external  vertical  dislocation.  Tlio 
knee  is  extended,  or  very  slightly  flexed,'  and 
all  attempts  at  movement  are  attended  with  severe 
pain. 

The  nature  of  the  case  will  be  readily  seen  by 
the  remarkable  projection  in  front  of  the  knee,  and 
by  the  sharp  edge  of  the  patella,  which  can  be  dis- 
tinctly felt  through  the  skin.  It  may  not  be  s 
easy  to  discover  in  which  direction  the  bone  ha- 
been  displaced,  and  whether  it  is  its  inner  or  its 
outer  edge  which  is  turned  forwards;  but  an  ex^ 
amination  of  the  ligamentum  patellae  and  of  the 
extensor  tendon,  which  will  have  become  twisted 
by  the  movement  of  the  patella,  and  which  wil 
have  their  inner  or  their  outer  edges  raised,  accord 
ing  to  the  direction  in  which  the  bone  has  beci. 
displaced,  will  usually  settle  the  question.  These 
dislocations,  like  those  already  described,  maj'  be 
caused  either  by  a  blow  on  the  patella,  or  by  some 
sudden  and  violent  muscular  effort. 

Reduction. — The  reduction  of  these  displace- 
ments has  sometimes  been  accomplished  readily  by 
pressure  with  the  fingers,  the  limb  having  been  pre- 
viously placed  in  such  a  position  as  to  relax  the 
extensor  muscles.  Sometimes,  however,  great  dif- 
ficulty has  beeu  met  with,  and  other  manoeuvres 
have  become  necessary.  Mr.  Vincent  succeeded  in 
two  cases,  after  other  methods  had  failed,  by 
slightly  flexing  the  knee  and  rotating  the  leg. 
(Obs.  on  Surg.  Practice,  p.  75.)  Forcible  flexion  of 
the  knee  has  also  succeeded  in  some  instances.  In 
obstinate  cases,  subcutaneous  section  of  the  liga- 
mentum patellas  has  been  practised,  but  even  this 
has  proved  unavailing.  In  one  case,  even  after 
the  division  of  the  ligamentum  patellae  and  exten- 
sor tendon,  the  bone  remained  as  immovable  as 
ever.  This  patient  died  from  diseased  knee-joint 
and  abscesses  in  the  thigh  thirty-one  months  after 
the  accident.  The  patella  was  found  ankylosed  by 
its  edge  to  the  extremity  of  the  femxir.  (See  Sir 
A.  Cooper,  On  Dislocations,  edited  hy  B.  Cooper, 
p.  199.)  M.  Malgaigne  mentions  two  cases  in 
which  the  bone  was  successfully  replaced  by 
means  of  an  elevator  introduced  into  the  joint 
through  a  lateral  opening  in  the  capsule. 

A  case  in  which  the  patella  had  undergone  com- 
plete revolution  upon  its  axis,  was  observed  by  M. 
Castara,  and  is  related  by  Malgaigne.  The  bone 
had  been  twisted  round  from  within  outwards, 
so  that  its  articular  surface  was  turned  forwards, 
and  the  two  articular  facets  could  be  recognised 
through  the  skin.  The  tendon  of  the  ex.ensors 
and  the  ligamentum  patella;  formed  above  and  be- 
low a  thick,  hard  rounded  cord.  M.  Castara  seized 
the  patella  between  his  thumb  and  forefinger,  and 
b)"^  a  movement  of  rotation  from  behind  forwards 
and  from  without  inwards,  gently  turned  it  round 
into  its  place.  The  reduction  took  place  slowl}^ 
and  the  movement  of  the  bone  could  be  distinctly 
followed,  so  that  there  was  no  doubt  that  its  posi- 
tion had  been  completely  reversed  by  the  acci- 
dent. Two  other  cases  of  the  same  kind,  excepting 
that  the  bone  had  been  turned  round  in  the  oppo- 
site direction,  or  from  without  inwards,  are  referred 
to  by  M.  Malgaigne,  but  there  is  some  doubt  as  to 
their  authenticity.  (See  Traiti  des  Fract.  t.  ii. 
pp.  918,  921.)] 


Dislocations  of  the  Kneb. 


The  head  of  the  tibia  may  be  luxated  lackward, 
forward  or  to  eii/ter  side.  Complete  dislocations 
are  rare;  because  the  articular  sui-face  of  the  con- 
dyles of  the  femur  is  so  extensive  that  the  tibia 
cannot  be  entirely  removed  from  it,  especially  in 
the  lateral  direction,  without  a  prodigious  lacera- 
tion of  the  ligaments,  tendons,  and  all  the  rest  of 
the  soft  parts. 

[To  the  four  dislocations  above  mentioned  may 
be  added  stebluxaiions  of  the  knee  inicards  or  out- 
zvards,  the  result  of  rupture  of  the  internal  or  ex- 
ternal lateral  ligaments;  dislocation  hy  rotation  of 
the  tibia  on  the  femur;  and  dislocations  of  the 
semilunar  cartilaffes.] 

Dislocation  hachxoards.  —  In  this  dislocation 
the  condyles  of  the  femur  are  disposed  in  such  a 
manner  that  in  the  extreme  flexion  of  the  leg,  the 
articular  cavities  of  the  upper  end  of  the  tibia  are 
still  in  contact  with  those  bony  eminences;  and 
this  circumstance,  together  with  the  resistance 
made  by  the  ligament  of  the  patella,  the  patella 
itself,  and  the  tendon  of  the  extensor  muscles  of 
the  knee-joint,  renders  a  sudden  dislocation  of  the 
tibia  backwards  so  difficult,  that  Boyer  seems 
even  to  question  the  possibility  of  the  accident, 
notwithstanding  the  case  recited  by  Heister. 
{Traite.  des  Mai.  Chir.  t.  iv.  p.  366.)  That 
this  accident,  however,  sometimes  really  hap 
pens,  no  longer  admits  of  dispute:  the  case  is 
noticed  by  Sir  A.  Cooper  as  producing  the  fol- 
lowing appearances:  —  A  shortened  state  of  the 
limb;  a  projection  of  the  condyles  of  the  os  femo- 
ris;  a  depression  in  the  situation  of  the  ligament  of 
the  patella;  and  a  bending  of  the  leg  forwards : 
which  last  statement  differs  from  that  of  Boyer, 
who  declares  that  the  leg  is  bent  to  a  very  acute 
angle,  and  cannot  be  extended  again.  {Mai.  Cliir. 
t.  iv.  p.  369.)  It  appears,  further,  from  the  parti- 
culars of  an  example  of  this  accident,  communi- 
cated to  Sir  A.  Cooper  by  Dr.  Walshman,  that  the 
dislocation  may  even  be  complete,  the  head  of  the 
tibia  being  thrown  behind  the  condyles  of  the 
femur  into  the  ham.  The  tendinous  connection  of 
the  patella  to  the  rectus  muscle  was  ruptured;  and, 
probably,  without  a  laceration  of  that  tendon,  or 
of  the  ligament  of  the  patella,  such  a  degree  of 
displacement  could  scarcely  have  happened.  {Sm- 
gical  Essays,  part  ii.  p.  74.) 

But,  if  a  sudden  dislocation  of  the  tibia  from  the 
femur  backwards  is  uncommon,  the  same  remark 
cannot  be  said  respecting  a  displacement  in  that 
direction,  gradually  produced  by  the  effects  of 
disease.  Several  cases  of  the  latter  kind  have  f 
fallen  under  my  own  observation. 

[The  dislocation  backwards  is  commonly  theresult 
of  direct  violence  applied  to  the  anterior  aspect  of  the 
leg  at  its  upper  part;  but  it  may  also  bo  caused, 
supposing  the  tibia  to  be  fixed,  by  force  operating 
against  the  posterior  and  lower  part  of  the  femur. 
Of  twelve  examples  of  dislocation  backwards  to 
which  M.  Malgaigne  refers,  six  were  complete, 
and  six  incomplete.  The  degree  of  deformity,  the 
increase  in  the  antero-posterior  diameter  of  the 
knee,  and  the  presence  or  absence  of  shorten- 
ing, would  usually  serve  to  distinguish  the  one 
from  the  other,  but  another  mode  of  distinguishing 
them  will  be  found,  according  to  M.  Malgaigne,  in 
the  position  of  the  patella,  which,  when  the  leg  is 
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extended,  is  placed  horizontally  beneath  the  con- 
dyles of  the  femur  in  the  complete,  but  is  inclined 
at  an  angle  of  45  degrees  in  the  incomplete  dislo- 
cation. In  the  complete  dislocation  the  leg  has 
been  found  either  in  the  extended  position,  or  bent 
at  an  angle  forwards,  as  Sir  A.  Cooper  stated;  in 
the  incomplete  kind  it  is  sometimes  extended, 
sometimes  slightly  flexed.  _        .      ■.  i 

In  an  example  of  complete  dislocation  back- 
wards under  M.  Robert,  the  popliteal  artery  was 
ruptured,  and  it  became  necessary  to  amputate  the 
limb.  An  opportunity  was  thus  afforded  of  ex- 
amining the  condition  of  the  joint,  and  the  dissec- 
tion showed  the  mischief  to  be  much  less  than  might 
have  been  anticipated.  "  All  the  ligaments  were 
entire;  the  capsule  alone  presented,  behind  the 
femoral  condyles,  two  lacerations  of  rather  more 
than  an  inch  in  extent,  through  which  the  tibial 
tuberosities  had  escaped,  and  another  of  about 
equal  extent  in  front  of  the  femoral  attachment  of 
the  external  lateral  ligament.  The  popliteus  mus- 
cle was  slightly  torn  at  its  outer  part;  all  the  other 
muscles,  as  also  the  popliteal  vein  and  nerve,  were 
uninjured."  (See  Malgaigne,  TrailS  des  Fract.  t.  ii. 
p.  945.)] 

These  accidents  are  easily  reduced  by  making 
gentle  extension,  and  pushing  the  head  of  the  tibia 
in  the  proper  direction.  [Should  any  difficulty 
occur  after  the  necessary  extension  has  been  made, 
the  effect  of  flexing  the  knee  may  be  tried;  or  the 
knee  may  be  bent  round  the  bed-post,  or  over  the 
left  arm  or  knee  of  the  operator.]  The  grand  ob- 
ject, after  the  reduction,  is  to  avert  inflammation 
of  the  knee,  and  promote  the  union  of  the  torn 
ligaments.  The  first  demands  the  rigorous  observ- 
ance of  the  antiphlogistic  plan — low  diet,  opening 
medicines,  and  a  cooling  evaporating  lotion ;  and  in 
exceptional  cases  bleeding  and  leeches.  Both  re- 
quire the  limb  to  remain  perfectly  motionless. 
With  respect  to  splints,  I  conceive  that  their  pres- 
sure would  be  objectionable  ;  the  limb  should  be 
well  supported  in  a  suitable  apparatus,  and  fixed 
in  a  slightly  flexed  position.  As  soon  as  the  liga- 
ments have  grown  together,  and  the  danger  of 
inflammation  is  over,  the  joint  should  be  gently 
bent  and  extended  every  day,  in  order  to  prevent 
stiffness.    Liniments  will  afterwards  be  of  service. 


Dislocation  fonvards. — A  dislocation  of  the 
head  of  the  tibia  forwards,  from  the  condyles  of 
the  femur,  cannot  happen  without  the  greatest 
difficulty;  for  the  accident  would  be  likely  to  be 
attended  with  a  laceration  of  the  lateral,  crucial, 
and  oblique,  or  posterior  ligaments,  all  which  tend 
to  prevent  the  leg  from  being  too  far  extended ; 
and  in  addition  to  all  this  injury,  Boyer  calculates 
that  the  heads  of  the  gastrocnemius,  the  popliteus, 
and  the  extensor  tendons  of  the  leg  would  be  im- 
moderately stretched,  and  even  torn.  However, 
it  deserves  notice,  that  in  one  compound  luxation 
of  the  knee,  where  the  os  fomoris  was  thrown  be- 
hind the  outer  side  of  the  head  of  the  tibia,  the 
external  condyle  being  dislocated  backwards  and 
outwards,  and  the  internal  one  thrown  forwards 
upon  the  head  of  the  tibia,  the  dissection  proved 
that  "  neither  the  sciatic  nerve,  the  popliteal  artery 
and  vein,  the  lateral  nor  the  crucial  ligaments 
were  ruptured."  Both  heads  of  the  gastrocnemius 
were  lacerated,  and  the  back  part  of  the  capsular 
ligament  extensively  torn.  (<b'ir  A.  Cooper,  On 
Dislocations,  p.  197.)  In  1802,  an  instance  of 
o  o  3 
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luxation  of  the-  tibia  forwards  waa  seen  in  Guy's 
Hospital.  According  to  Sir  Astley  Cooper,  while 
the  tibia  projects  forward  the  thigh-bone  is  de- 
pressed, and  thrown  somewhat  laterally  as  well  as 
backwards.  The  os  femoris  makes  such  pressure 
on  the  popliteal  artery,  as  to  prevent  the  pulsation 
of  the  anterior  tibial  artery  on  the  instep;  and  the 
patella  and  tibia  are  drawn  forwards  by  the  rectus 
muscle.   {Surgical  Essays,  part  ii,  p.  73.) 

[This  dislocation  is  rather  more  frequent  than 
the  last.  It  may  be  caused  by  forced  extension  of 
the  knee-joint,  or  by  direct  violence  so  applied  as 
to  drive  the  femur  backwards  or  the  tibia  forwards. 
It  may  be  complete  or  ijicomplete,  but  is  much 
more  frequently  the  former;  for  out  of  twenty-six 
examples,  M.  Malgaigne  could  only  find  two  or 
three  of  the  incomplete  kind. 

In  the  complete  dislocation  the  limb  is  short- 
ened, sometimes  to  a  considerable  extent.  In  a 
case  under  Mr.  Mayo,  in  the  Middlesex  Hospital, 
"the  extremity  of  the  condyles  was  fully  four 
inches  below  the  level  of  the  articular  surface  of 
the  tibia."  {Lond.  Med.  Gaz.  vol.  xxvi.  p.  869.) 
According  to  M.  Malgaigne,  in  the  complete  dislo- 
cation the  patella  is  usually  placed  horizontally 
upon  the  head  of  the  tibia,  with  its  cutaneous  sur- 
face turned  upwards  ;  while  in  the  incomplete 
dislocation  it  is  placed  obliquely,  with  the  cuta- 
neous surface  looking  upwards  and  forwards.  The 
position  of  the  knee  is  not  constant,  it  is  sometimes 
extended,  sometimes  slightly  flexed.  In-  the  dis- 
section of  a  case  of  complete  dislocation  forwards, 
described  and  figured  by  M.  Malgaigne,  the  fol- 
lowing condition  of  parts  was  found  :  there  was  an 
enormous  laceration  on  the  outer  side  of  the  patella, 
comprising  the  capsule,  the  external  lateral  liga- 
ment, and  the  aponeurosis  of  the  vastus  externus ; 
the  capsule  was  likewise  torn  internally  and  pos- 
teriorly, and  also  the  internal  lateral  and  anterior 
crucial  ligaments.  The  biceps  and  the  outer  head 
of  the  gastrocnemius  were  torn  across;  the  inner 
head  of  the  gastrocnemius,  the  soleus  and  the 
vastus  internus  also  presented  some  lacerations. 
The  popliteal  nerve  was  raised  over  the  internal 
condyle  of  the  femur,  the  vessels  were  lodged  in 
the  condyloid  notch,  and  were  apparently  unin- 
jured.   (Traiie.  des  Fract.  t.  ii.  p.  939,  pi.  xxix.) 

The  reduction  is  generally  accomplished  without 
difficulty  by  extending  the  limb  and  making  pres- 
sure upon  the  displaced  bones  in  opposite  direc- 
tions. Or  the  leg  may  be  bent  over  the  knee  of 
an  assistant,  slight  extension  being  made  at  the 
same  time.  In  case  of  compound  dislocation,  how- 
under  the  care  of  Mr.  Birkett,  in  Guy's 


[Two  cases  of  this  dislocation  are  mentioned  in 
Sir  A.  Cooper's  work;  and  a  third  has  been  re- 
corded by  Mr.  Aston  Key.  In  this  latter  the 
tibia  was  not  only  thrown  inwards,  but  the  leg 
formed  a  remarkable  angle  with  the  thigh,  having 
a  direction  inwards;  and  was  so  far  twisted  that 
the  spine  of  the  tibia  faced,  in  a  considerable 
degree,  towards  the  other  leg;  at  the  same  time, 
the  inner  side  of  the  leg  faced  upwards,  and  the 
sole  of  the  foot  faced  towards  the  other  leg.  The 
patella  was  thrown  very  much  inwards,  following 
the  course  of  the  tibia.  The  limb  was  bent  nearly 
at  right  angles.  (See  Guy's  Hosj).  Reports,  1836. 
vol.  i.  p.  257.) 

In  another  case,  which  is  mentioned  by  M.  Mal- 
gaigne, the  leg  was  bent  at  an  angle  outwards  from 
the  thigh,  but  it  had  undergone  the  same  movement 
of  rotation  inwards  which  was  observed  in  Mr. 
Key's  case,  and  which  is  mentioned  by  Sir  A. 
Cooper, 

Reductio7i.  —  This  will  be  effected  without  much 
difficulty  by  extending  the  limb,  and  by  making 
pressure  upon  the  tibia  and  femur  in  opposite 
directions.  If  the  leg  has  been  twisted  inwards, 
it  should  be  rotated  outwards  at  the  same  time 
that  the  extension  is  being  made.  In  Mr.  Key's 
case,  he  first  attempted  to  reduce  the  dislocation 
by  carrying  the  limb  round  a  bed-post,  but  the 
direction  thus  given  to  it  appeared  to  oppose  the 
reduction.  Extension  was  then  made  from  the 
ancle,  and  counter-extension  from  the  thigh,  at  the 
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Hospital,  reduction  was  found  impracticable,  and 
the  limb  -was  amputated.] 

Dislocation  intvards, — In  the  dislocation  in- 
wards, which  is  almost  invariably  incomplete,  the 
inner  condyle  of  the  os  femoris  is  thrown  upon  the 
external  semilunar  cartilage,  and  the  tibia  projects 
at  the  inner  side  of  the  joint,  so  as  at  once  to  dis- 
close the  nature  of  the  accident;  and  a  depression 
may  be  felt  under  the  external  condyle.  Such  a 
case  was  brought  into  University  College  Hospital 
in  the  autumn  of  1836;  and  was  easily  reduced 
by  Mr.  Hallara,  then  one  of  the  house  surgeons. 

Sir  A.  Cooper  states  that  the  tibia  is  rather 
twisted  upon  the  os  femoris,  so  that  the  condyle  of 
the  latter  bone  is  thrown  somewhat  backwards  as 
well  as  outwards. 


same  time  bringing  the  limb  to.  a  straight  line; 
and  as  he  rotated  the  foot  and  leg  outwards  by 
grasping  the  toes,  by  pressing  the  outer  condyle 
inwards,  the  luxation  was  easily  reduced,  but  in 
a  gradual  manner,  and  without  any  audible  snap. 
This  patient  was  kept  perfectly  quiet  for  a  con- 
siderable time,  but  was  able  to  return  to  his  work 
three  months  after  the  accident,  and  at  the  end  of 
six  or  eight  months  the  limb  was  not  at  all  defi- 
cient in  strength.  (Guy's  Hosp.  Reports,  vol.  i. 
p.  257,)  In  one  of  the  cases  mentioned  by  Sir 
A.  Cooper,  the  patient  himself  reduced  the  dislo- 
cation by  getting  one  of  his  fellow-workmen  to 
extend  the  limb,  while  he  pushed  the  head  of  the 
tibia  outwards  into  its  natural  place.  (On  Dislo- 
cations, p.  205.    B.  Cooper's  ed.)] 

I  have  stated  that  lateral  luxations  of  the  tibia 
from  the  femur  are  almost  always  incomplete ;  but 
the  possibility  of  a  complete  dislocation  inwards 
seems  to  be  established  by  the  402d  Observ.  of 
Lamotte, 

[A  case  complete  compound  dislocation  inwards 
was  observed  by  Messrs.  Miller  and  Hoffman,  in 
1825.  A  man,  £et.  28,  in  mounting  a  carriage  en- 
gaged his  leg  between  the  spokes  of  the  wheel  and 
the  carriage  started  before  he  was  able  to  disengage 
himself.  The  femur  was  completely  separated 
from  the  tibia,  and  thrown  outwards  and  down- 
wards; the  external  condyle  escaped  through  a 
laceration  in  the  integuments  of  three  inches  in 
extent ;  this  laceration  exposed  the  joint  and  also 
the  popliteal  artery,  which,  however,  was  other- 
wise uninjured.  The  reduction  was  effected  at 
once,  and  without  difficulty,  and  in  a  few  months' 
time  the  patient  was  able  to  walk  tolerably  well, 
without  the  aid  of  crutches.  (Lond.  Afed.  Repos. 
vol.  xxiv.  p.  346;       Malgaigne,  loc.cit.p.  958.) 

Another  instance,  also  compound,  was  commu- 
nicated to  M.  Malgaigne  by  M.  Galli.  The  acci- 
dent was  caused  by  a  fall  from  a  horse,  The 


lower  end  of  the  femur  had  passed  almost  entirely 
through  the  skin  on  the  outer  side  of  the  jomt ; 
the  ligamentum  patella;  was  ruptured.  •  The  reduc- 
tion was  in  this  case  also  successfully  accomplished. 
By  degrees  the  patient  was  able  to  walk,  and  at 
the  end  of  two  years  to  ride  on  horseback ;  but 
the  knee  was  liable  to  attacks  of  inflammation, 
and  was  also  subject  to  frequent  displacements, 
which  it  became  necessary  to  guard  against  by 
mechanical  apparatus  (loc.  cit.  p.  950).] 


'  Dislocation  ouhuards. — In  the  luxation  of  the 
head  of  the  tibia  outwards,  the  external  condyle  of 
the  OS  femoris  is  thrown  upon  the  inner  semilunar 
cartilage,  or,  as  Sir  Astley  Cooper  says,  rather  be- 
hind it ;  the  tibia  in  this  case,  as  in  the  dislocation 
inwards,  being  somewhat  twisted  upon  the  femur, 
and  the  condyle  thrown  a  little  backwards,  as 
well  as  laterally. 

[This,  like  the  dislocation  inwards,  is  almost 
always  incomplete,  only  one  case  of  complete  dis- 
location having,  we  believe,  been  hitherto  recorded 
According  to  M.  Malgaigne,  there  are  two  varieties 
of  the  incomplete  dislocation  ;  in  the  first  there  is 
an  incomplete  displacement  outwards  of  the  tibia, 
with  displacement  outwards,  likewise  incomplete, 
of  the  patella;  here,  the  centre  of  the  head  of  the 
tibia  corresponds  to  the  under  surface  of  the  ex- 
ternal condyle  of  the  femur :  in  the  second  variety 
there  is  a  more  considerable  displacement  of  the 
tibia,  with  complete  dislocation  of  the  patella. 
Here  the  external  condyle  of  the  femur  rests  in  the 
internal  concavity  of  the  head  of  the  tibia.  He  be- 
lieves that  when  the  external  condyloid  fossa  of  the 
tibia  is  completely  disengaged  from  the  femur,  the 
complete  dislocation  outwards  of  the  patella  is 
inevitable.  M.  Malgaigne  refers  to  seven  cases  of 
each  variety.  . 

A  good  example  of  the  first  kmd  is  recorded  by 
Dr.  Hargrave,  of  Dublin.    The  inner  condyle  of 
the  femur  was  very  prominent,  and  the  integxv 
ments  over  it  tense  ;  there  was  a  hollow  below  it 
into  which  the  finger  could  be  placed;  the  patella 
was  pushed  outwards,  projected  over  the  external 
condyle,  and  was  slightly  moveable.   The  leg  was 
bent  outwards  from  the  thigh,  and  could  be  made 
to  form  nearly  a  right  angle  externally  without 
causing  much  pain;  the  tibia  was  partially  dislo- 
cated outwards  from  the  femur,  and  its  articular 
surfaces  were  directed  obliquely  upwards  and  in- 
wards.    Flexion  and  extension  of  the  leg  were 
perfect.    The    reduction  was  effected  without 
difficulty,  but   suppuration  took  place  in  and 
around  the  joint,  and  the  patient  died  seven  weeks 
after  the  accident.     Examination  of  the  joint 
showed  that  the  internal  lateral  ligament  was 
completely  ruptured  at  its  origin ;  the  external 
lateral  ligament  was  partially  torn.    The  anterior 
crucial  ligament  was  ruptured  across  about  its 
centre,  but  the  posterior  was  entire  and  uninjured. 
The  patella  and  its  ligaments  were  sound.  (See 
Dublin   Quart.  Journ.  of  Med.    Science,  May 
1850,  p.  473.)    The  bending  outwards  of  the  leg 
is  not  constant,  M.  Malgaigne  found  it  inclined  in 
the  opposite  direction,  while  the  articular  surfaces 
of  the  two  bones  were  separated  externally.  Th 
same  position  of  the  leg  was  met  with  in  a  case 
observed  by  M.  Bruch. 

Of  M.  Malgaigne's  second  variety  of  incomplete 
dislocation,  an  example  was  observed  by  Mr. 
Morgan  in  Guy'a  Hospital.    The  accident  had 
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happened  three  years  and  a  half  previously,  and 
had  not  been  reduced.    Mr.  Morgan  found  the 
external  condyle  resting  upon  the  inner  part  of 
the  head  of  the  tibia  and  internal  semilunar  carti- 
lage, while  the  thigh-bone  was  at  the  same  time 
somewhat  twisted  outwards.    The  patella  was 
thrown  with  its  ligament  on  the  outer  side  of  the 
external  condyle,  and  the  articular  surface  on 
which  it  formerly  rested  was  easily  felt  through 
the  integuments.  Soon  after  the  accident  attempts 
had  been  made  to  reduce  the  dislocation,  but  they 
proved  unsuccessful,  and  no  further  trial  was 
made.    When  seen  by  Mr.  Morgan,  the  motion 
of  the  joint  was  very  limited,  the  powers  of  the 
extensors  being  lost,  and  that  of  the  flexors  very 
confined;  but  his  principal  inconvenience  was,  that 
the  joint  frequently  gave  way  inwards,  causing  him 
immediately  to  fall  to  the  ground.    (See  Lancet, 
1826,  vol.  ix.  p.  843.)    Fpr  another  well-marked 
example,  observed  at  St.  Bartholomew's  Hospital, 
see  Lancet,  Aug.  1833,  p.  732.    In  this  case  there 
was  no  difficulty  in  the  reduction. 

Redtcctio7i. — It  will  generally  be  accomplished 
easily,  by  extension  and  coaptation,  combined 
with  rotation  of  the  limb,  if  necessary,  on  the 
same  principle  as  in  the  dislocation  inwards. 

The  following  is  an  outline  of  the  case  before 
alluded  to  of  complete  dislocation  outwards  of  the 
knee,  which  was  observed  at  the  London  Hos- 
pital : — The  dislocation  of  the  tibia  from  the  femur 
was  complete,  the  articular  surfaces  not  being  in 
the  slightest  degree  in  contact.  The  tibia  and  fibula 
were  thrown  to  the  outer  side  of  the  condyles,  and 
formed  there  a  remarkable  tumour  a  little  above 
the  level  of  the  articular  surface  of  the  femur.  The 
condyles  of  the  latter  bone  were  equally  prominent 
internally.  The  patella  was  thrown  over  the  outer 
condyle.  The  direction  of  the  axis  of  the  tibia 
was  altered,  the  foot  being  carried  towards  the 


opposite,  and  rotated  a  little  inwards.  The  reduc- 
tion was  accomplished  by  Mr.  Luke,  without  diffi- 
culty, by  extension  of  the  leg  and  slight  lateral 
pressure  oh  its  outer  surface.  The  tendency  to 
inflammation  in  the  knee  was  effectually  checked 
by  the  daily  application  of  a  considerable  number 
of  leeches.  This  patient  recovered,  notwithstand- 
ing a  severe  compound  fracture  of  the  opposite 
leg  ;  but  the  skin  on  the  inner  side  of  the  joint 
became  firmly  adherent  to  the  internal  condyle, 
and  the  movements  of  the  knee  seem  to  have  been 
very  materially  impaired.  (See  Land.  Med.  Gaz. 
1831,  vol.  vii.  p.  703.)] 

[Lateral  suhhixations  of  the  hiee. — It  sometimes 
happens  that  one  or  other  of  the  lateral  ligaments 
of  the  knee  are  ruptured  without  any  actual  dislo- 
cation of  the  tibia  from  the  femur,  although  the  rup- 
ture permits  a  separation  of  the  surfaces  of  the  bones 
from  each  other  on  the  side  on  which  it  has  oc- 
curred.   Sir  C.  Bell  gave  the  name  of  subluxation 
to  the  rupture  of  the  internal  lateral  ligament,  but 
the  same  thing  may  take  place  also  on  the  outer  side. 
(See  Malgaigne,  Traita  des  Fract,  t.  ii.  p.  946.) 
Any  force  tending  to  bend  the  knee  outwards  or 
inwards  produces  tension  of  the  external  or  inter- 
nal lateral  ligament,  and  may  cause  its  rupture. 
The  same  kind  of  force,  if  more  powerful  or  long 
continued,  may  then  cause  a  real  displacement  of 
the  tibia  from  the  femur  outwards  or  inwards;  and 
this  is  doubtless  the  way  in  which  the  lateral  dis- 
locations are  sometimes  produced,  the  subluxation 
0  0  4 


^'^^  DISLOCATION, 
being  in  that  case  the  first  stage  of  the  true  dislo- 
cation. 

The  internal  lateral  ligament  is  more  fre- 
(luently  ruptured  than  the  external.  In  a  case 
seen  by  Mr.  Aston  Key,  at  Guy's  Hospital,  the 
following  were  the  appearances  noticed  :  — There 
was  no  evident  deformity  about  the  knee,  but 
"the  internal  lateral  ligament  was  found 'com- 
pletely torn  through,  as  was  also,  in  some  mea- 
siire,  the  tendon  of  the  vastus  internus  muscle. 
On  turning  the  foot  and  leg  outwards,  a  fissure 
could  be  felt  between  the  inner  condyle  of  the 
femur  and  the  head  of  the  tibia,  into  which  the 
finger  might  be  depressed."  (See  Gm's  Hosp 
Reports,  1836,  vol.  i.  p.  256.) 

T.T^^r^"^'^  °^  *"j"'"y  °^       nature  which 

M.  Malgaigne  had  an  opportunity  of  dissecting 
he  found  the  internal  lateral  ligament  completely 
ruptured,  and  the  capsule  torn  across,  from  the 
inner  head  of  the  gastrocnemius  behind  to  the 
attachment  of  the  vastus  internus  to  the  patella 
in  front.  The  laceration  also  extended  some  dis- 
tance upwards  through  the  faseia  lata  on  the  inner 
side  of  this  muscle. 

M.  Malgaigne  could  only  meet  with  one  recorded 
case  of  the  external  subluxation  which  was  ob- 
served by  Dr.  Norris.  There  was  great  pain,  and 
uiabihty  to  move  the  knee,  but  no  appearance  of 
derangementof  the  joint,  until,  in  raising  the  leg,  it 
■was  found  that  it  could  be  carried  more  inwards 
than  was  natural,  and  that  there  was  a  marked 
separation  on  the  outer  side;  the  separation  disap 
peared  when  the  leg  was  brought  back  to  its  nor- 
mal position.    {Malgaigne,  loc.  cit.  p.  949.) 

Treatment. — The  treatment  is  obviously  to  place 
the  bones  in  their  proper  position,  and  to  maintain 
them  in  the  same  for  a  sufBcient  length  of  time  for 
the  torn  ligaments  to  become  firmly  united.  Mr. 
Key  placed  a  straight  splint  on  the  outside,  extend- 
ing from  the  leg  to  the  foot;  this,  however,  did  not 
keep  the  bones  in  proper  apposition;  the  limb 
was  therefore  placed  on  an  inclined  plane,  which 
appeared  to  answer  better,  but  in  order  to  hinder 
all  motion,  two  or  three  layers  of  plaster  were 
applied  to  the  joint,  and  this  with  the  whole  bound 
firmly  to  the  inclined  plane.    In  six  weeks  the 
patient  left  the  hospital,  and  resumed  his  occupa- 
tion, with  the  power  and  motion  of  the  limb  but 
little  impaired.    (See  Guy's  Hosp.  Reports,  1836. 
vol.  i,  p.  250.)  Jr       If      ,  , 

In  two  cases,  however,  which  came  under  M. 
Malgaigne's  observation,  the  result  was  not  so 
satisfactory,  for  the  leg  remained  permanently  bent 
outwards,  producing  considerable  deformity,  and 
the  usefulness  of  the  limb  was  much  impaired. 
He  recommends  that  a  broad  and  long  external 
splint  should  be  applied,  bearing  upon  the  leg  and 
thigh  by  means  of  cushions  placed  between  it  and 
those  parts,  but  not  touching  the  outer  side  of  the 
knee;  then  bandages  should  be  applied,  embracing 
the  inner  side  of  the  knee,  and  fixed  to  the  splint 
in  such  a  manner  as  to  bring  the  bones  and  the  rup- 
tured ligaments  into  as  perfect  contact  as  possible. 

Ill  Dr.  Norris's  case  of  rupture  of  the  external 
iigament,  the  limb  was  placed  in  a  fracture  appa- 
ratus, the  joint  being  kept  extended.  Its  use  was 
pertectly  restored,  but  not  till  after  an  interval  of 
live  months.    (See  Malgaigne,  loc.  cit.  p.  947.)] 


dozen  cases  only  haying  been  recorded;  although 
some  degree  of  rotation  is,  as  has  been  shown,  not 

an^X  in^^'r^".'  '!}  lateral  dislocations, 
and  also  in  a  slighter  degree,  in  the  dislocations 

ttn  r*^'  ^-location  by  ro  "- 

lon  outwards  appears  to  be  more  frequent  tlian 
that  by  rotation  inwards.  This  may  Jerhaps  be 
accounted  for  by  the  arrangement  of  ?he  crucia 
gamen  s;  for  ,t  will  be  found,  after  all  the  other 
ligaments  of  the  joint  have  been  divided,  that  the 
crucial  ligaments  will  oppose  a  strong  resistance  to 
ro  ation  inwards,  but  will  permit  rotation  outwards 
till  the  tibia  IS  turned  almost  completely  round 

A  very  complete  case  of  dislocation  by  rotation 
outwards  was  observed  in  the  practice  of  M  Mal- 
gaigne.   The  leg,  which  remained  in  an  extended 
position  was  turned  outwards,  and  the  foot  rested 
on  the  bed  by  its  external  border.    The  tibia  had 
undergone  a  movement  of  rotation  upon  its  axis 
which  had  carried  the  internal  tuberosity  for- 
wards under  the  femoral  trochlea,  and  the  external 
tuberosity  backwards  under  the  intercondyloid 
notch,  while  the  head  of  the  fibula  was  prominent 
opposite  to  what  should  have  been  the  popliteal 
space.   The  anterior  tuberosity,  which  had  become 
external,  had  carried  with  it  the  patella,  which 
was  completely  dislocated  outwards.  The  condyles 
of  the  femur  were  prominent  externally  and  inter- 
nally, and  there  was  a  depression  beneath  them 
A'^a^^  f  "l^  complication  of  a  fracture  of  the  tibia 
and  hbula,  the  dislocation  was  easily  reduced  by 
extension  and  rotation  in  the  'opposite  direction. 
1  he  fracture,  however,  confined  the  patient  to  her 
bed  for  more  than  four  months,  and  then  the  knee 
was  stiff,  painful,  and  incapable  of  supporting  the 
weight  of  the  body,  and  a  year  and  a  half  after  the 
accident  no  sensible  amelioration  had  taken  place 

In  the  above  instance  the  tibia  had  undergone 
a  movement  of  rotation  upon  its  central  axis;  this 
however,  does  not  appear  to  be  always  the  case 
but  It  may  rotate  upon  an  axis  passing  through  the' 
centre  of  one  of  its  articular  concavities,  so  that 
one  tuberosity  is  displaced  backwards  while  the 
other  remains  in  contact  with  and  supports  the 
corresponding  condyle  of  the  femur.  This  appears 
to  have  been  the  condition  of  the  parts  in  a  case 
of  rotatory  dislocation  outwards  observed  by  M. 
Petrequin,  in  which  the  displacement  was  thus' 
limited  to  the  external  condj'le.  The  spine  of  the 
tibia  was  here  situated  under  the  anterior  part  of 
the  external  condyle  of  the  femur.  The  patella 
was  completely  dislocated  outwards.  The  limb 
was  extended,  abducted,  and  rotated  outwards. 

M.  Malgaigne  thinks  the  first  kind  of  dis- 
placement mentioned  might  be  described  as  a 
complete,  and  the  last  as  an  incomplete  rotatory 
dislocation. 

The  same  authority  refers  to  two  cases  of  dislo- 
cation by  rotation  imcards,  similarly  incomplete  ; 
the  inner  portion  of  the  tibia  being  partially 
displaced  backwards  from  the  internal  condyle. 
{Trailc  des  Fract.  t.  ii.  p.  961.)] 


[Rotatory  dislocation  of  the  tibia.— A  purely  ro- 
tatory displacement  of  the  tibia  is  rare,  some  half- 


Dislocation  of  the  Semilunar  Cartilages. — 
I  have  next  to  notice  the  cases  which  were 
first  described  by  the  late  Mr.  Hey,  and  are 
named  by  Sir  A.  Cooper  partial  huntions  o/(/te 
thigh-bone  from  the  semilunar  cartilages.  Mr.  Hey 
observes,  that  the  disorder  may  happen  either  with 
or  without  contusion.  When  no  contusion  has 
occurred,  or  the  effects  of  it  are  removed,  the  joint, 
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with  respect  to  shape,  appears  uninjured.  If  there 
is  anj'  difference  from  its  usual  appearance,  it  is 
that  the  ligament  of  the  patella  seems  rather  more 
relaxed  than  that  of  the  sound  limb.  The  leg  is 
readily  bent,  or  extended  by  the  hands  of  the  sur- 
geon, and  without  pain  to  the  patient ;  at  most,  the 
degree  of  uneasiness,  caused  by  this  flexion  and 
extension,  is  trifling.  But  the  patient  himself 
cannot  freely  bend,  nor  perfectly  extend  the  limb 
in  walking ;  and  he  is  compelled  to  walk  with  an 
invariable  and  small  degree  of  flexion.  Yet,  though 
the  leg  is  stiff  in  walking,  it  may  be  freely  moved 
while  the  patient  is  sitting  down. 

Mr.  Hey  ascribed  this  complaint  to  any  causes 
which  had  the  eifect  of  hindering  the  condyles  of 
the  OS  femoris  from  moving  truly  in  the  hollow 
formed  by  the  semilunar  cartilages,  and  articular 
depressions  of  the  tibia ;  an  unequal  tension  of  the 
lateral  or  crucial  ligaments,  or  some  slight  derange- 
ment of  the  semilunar  cartilages.  {JPract.  Obs. 
p.  333.  ed.  2,)  Sir  A.  Cooper  says,  the  most 
frequent  cause  of  the  accident  is  the  point  of  the 
foot,  while  everted,  striking  against  any  projection, 
when  pain  is  immediately  felt  in  the  knee,  and  the 
patient  becomes  incapable  of  perfectly  extending 
the  leg.  He  has  also  known  the  case  produced  by 
a  person  suddenly  turning  in  bed,  and  the  clothes 
not  suffering  the  foot  to  turn  as  quickly  as  the 
rest  of  the  body.  A  sudden  twist  of  the  knee 
inwards  may  also  displace  the  semilunar  cartilages. 

Sir  A.  Cooper  gives  the  following  explanation 
of  the  case: — The  semilunar  cartilages  are  united 
to  the  tibia  by  ligaments  which,  when  relaxed, 
allow  the  cartilages  to  be  easilj'  pushed  from  their 
natural  situation  by  the  condyles  of  the  femur, 
which  then  come  into  contact  with  the  head  of  the 
tibia;  and  now,  upon  an  attempt  being  made  to 
extend  the  leg,  a  complete  movement  of  this  kind 
is  prevented  by  the  edges  of  the  semilunar  carti- 
lages. {Surgical  Essays,  part  ii.  p.  76.) 

In  several  examples  recorded  by  Mr.  Hey,  a  cure 
was  effected  by  placing  the  patient  upon  an  elevated 
seat,  extending  the  joint,  while  one  hand  was  placed 
above  the  knee,  and  then  suddenly  moving  the  leg 
backwards,  so  as  to  m<ake  as  acute  an  angle  with  the 
thigh  as  possible.  {Pract.  Obs.  p.  337,  &c.)  This 
manoeuvre  seems  to  have  the  effect  of  restoring  the 
semilunar  cartilages  to  their  natural  position,  Some- 
times, however,  it  will  not  answer  ;  and,  in  one  such 
case,  mentioned  by  Sir  A.  Cooper,  the  patientused  to 
accomplish  the  reduction  by  sitting  upon  the  ground, 
and  then  bending  the  thigh  inwards  and  pulling  the 
foot  outwards.  A  knee-cap,  laced  tightly,  and  fur- 
nished with  a  strong  leather  strap  just  below  the 
patella,  was  requisite  in  this  instance  for  prevent- 
ing a  return  of  the  displacement.  In  another  case, 
subject  to  frequent  relapses,  these  were  at  length 
hindered  by  a  bandage  with  four  rollers  attached 
to  it,  which  were  tightly  applied  above  and  below 
the  patella.  {Sir  A.  Cooper,  Surg.  JSstays,  part  i'l. 
p.  77.) 

[Neither  Mr.  Key  nor  Sir  A.  Cooper  appear  to 
have  observed  any  projection  externally  caused  by 
the  displaced  cartilages.  This,  however,  has  been 
noticed  in  several  instances,  and  it  is  almost  inva- 
riably the  internal  cartilage  which  has  been  af- 
fected. This,  perhaps,  might  have  been  expected, 
from  its  more  semilunar  shape,  the  wider  separa- 
tion of  its  extremities,  and  the  circumstance  of  its 
covering  so  much  less  of  the  articular  cavity  of  the 
tibia  than  the  external  cartilage.    In  a  case  of  this 


kind,  seen  by  M.  Malgaigne,  there  was  a  promi- 
nence at  the  inner  side  of  the  knee,  which  seemed 
to  be  caused  by  the  internal  semilunar 'cartilage. 
In  another,  under  M.  Dequevauviller,  in  which 
there  had  been  frequent  relapses,  there  was  a  slight 
projection  internally  and  posteriorly,  which  seemed 
due  to  the  cartilage.  {Malgaigne,  t.  ii.  p.  968.) 
Mr.  Vincent  speaks  of  having  had  several  of  these 
cases  under  his  management,  and  in  his  experience 
the  injury  always  involved  the  internal  cartilage. 
"They  are  marked,"  he  says,  "by  the  joint  becom- 
ing, on  some  quick  motion  of  the  trunk  about  the 
axis  on  one  leg,  locked.  Often  there  is  great  pain, 
and  a  slight  projection  of  the  anterior  edge  of  the 
cartilage  beyond  the  margin  of  the  head  of  the 
tibia."  "The  pain  is  often  excruciating,  and  will 
continue,  yet  the  moment  the  cartilage  is  reduced 
no  pain,  or  even  tenderness,  will  remain."  Mr. 
Vincent  thinks  "the  true  mode  of  manipulating 
here  is  to  place  the  patient  on  his  affected  side, 
with  the  limb  bent,  and  then  to  rotate  gently  the 
tibia  on  its  axis.  In  this  position  the  joint  is 
loose,  making  no  pressure  on  the  cartilage,  and  it 
has  the  best  chance  of  quietly  slipping  into  its 
place."    {Obs.  on  Surg.  Practice,  p.  75,  1847.) 

A  case  occurring  at  the  London  Hospital  has 
been  recorded  as  a  dislocation  of  the  extei-nal  semi- 
lunar cartilage.  From  the  description,  however, 
it  appears  more  to  resemble  the  incomplete  dislo- 
cation from  rotation  outwards.  "  The  toe  was 
turned  a  little  outwards,  and  the  tibia  inclined  in 
the  same  direction,  the  inner  part  of  its  head  bore 
its  natural  relation  to  the  inner  condyle  of  the 
femur ;  the  outer  part,  however,  was  carried  a 
little  backwards,  leaving  a  hollow  under  the  cor- 
responding condyle,  and  forming  a  slight  projection 
behind,  not  discoverable  except  by  pressing  on 
the  part  with  the  finger."  These  symptoms  afford 
no  evidence  of  displacement  of  the  cartilage,  but 
are  nearly  conclusive  of  a  partial  rotatory  dis- 
placement outwards.  In  this  case  various  attempts 
at  reduction  were  made  by  Mr.  Luke,  first  by  ex- 
tension, then  by  adduction  of  the  limb,  and  then 
by  flexion  of  the  knee  over  a  rolling-pin  placed  in 
the  ham,  but  all  were  ineffectual,  and  the  patient 
left  the  hospital  in  a  month,  unable  to  bring  her 
heel  to  the  ground  or  to  extend  the  knee  beyond  a 
certain  point.  (See  Lond,  Med.  Gax,  vol.  vii 
p.  704,  1831.)] 

Cojnpound  Dislocations  of  tlic  Knee-Joint.  ■ 

Compound  dislocations  of  the  knee  generally  de- 
mand immediate  amputation. 

[According  to  Sir  A.  Cooper,  there  are  scarcely 
any  accidents  to  which  the  body  is  liable  which 
generally  speaking,  more  imperiously  demand  am- 
putation than  these. 

If,  however,  the  wound  in  the  skin  is  not  large, 
and  the  bones  can  be  replaced  and  maintained  in 

their  proper  position  without  much  difficulty  if 

the  muscles  are  not  much  lacerated,  and  the  ves- 
sels and  nerves  are  entire — if  the  patient  is  young 
and  his  constitution  appears  good — the  attempt  may 
be  made  to  save  the  limb.  Several  cases  have  been 
recorded  in  which  this  practice  has  been  resorted 
to  with  success;  and  some  of  these  have  been 
already  referred  to.  In  one  instance  Mr.  Anthony 
White  sawed  oft'  the  articular  end  of  the  femur 
and  a  very  useful  limb  is  stated  to  have  been  the  re- 
sult. If  resection  were  resolved  upon,  it  would  pro- 
bably bo  better  to  go  further,  and  to  saw  off  the 
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articular  surface  of  the  tibia  as  well,  when  union 
between  the  cut  surfaces  could  more  readily  take 
place.] 


[Confjenital  dislocations  of  the  hiee.  —  Cases  of 
this  kind  have  been  observed  by  MM.  Cruveilliier, 
J.  Giierin,  Bouvier,  Kleeberg,  and  others.  The  bones 
of  the  leg  are  in  the  great  majority  of  instances 
dislocated  fonuards  on  the  thigh.  When  this  is 
the  case,  the  bones  of  the  leg  are  bent  forwards  at 
an  angle, and  the  deformity  may  even  be  so  great  that 
the  articular  surface  of  the  tibia  looks  downwards 
towards  the  ground,  and  the  foot  touches  the  ab- 
domen. Cases  of  displacement  of  the  leg  back- 
wards and  laterally  have  also  been  recorded,  but- 
these  appear  to  be  much  more  rare. 

With  respect  to  treatment,  attempts  should  be 
made  to  straighten  the  limb  by  the  gradual  and  care- 
ful application  of  force,  and  it  should  then  be  fixed 
in  its  proper  position  by  splints  or  other  suitable 
apparatus,  until  the  tendency  to  displacement  is 
overcome.    (See  CJuxtelain,  Bibl.  Med.  t.  Ixxv.  p. 

Savon,  des  Lux.  Congcn.  these  de  concour,  1841 ; 
Bard,  A  mer.  Journ.  of  Med.  Science,  1835  ;  Cru- 
veilhier,  Atlas  d' Anat.  Pathol.  2' livr. ;  Wutzer, 
Muller's  Archiv.  fur  Anat.  und  Physiol.  1825, 
part  iv.  p.  365 ;  Kleeberg,  Hamburger,  Zeitschrifl, 
vol.  vi.  part  ii. ;  Bouvier,  Bulletin  de  I' Acad,  t,  ii. 
p.  301 ;  Robert,  de  Vices  Congen  des  Artie,  ^c.  ^c.)J 

Dislocations  of  thk  Upper  Extremity  op 
THE  Fibula. 

According  to  Sir  A.  Cooper,  luxations  of  the 
upper  end  of  the  fibula,  from  relaxation  of  the 
ligaments,  are  more  frequent  than  those  from  vio- 
lence. The  head  of  the  bone  is  thrown  back- 
wards. The  bone  is  easily  replaced,  but  im- 
mediately slips  behind  the  tibia  again.  When 
the  case  is  attended  with  disease,  repeated  blis- 
ters are  recommended;  and  afterwards  a  strap, 
to  confine  the  bone  in  its  natural  situation.  {Sicrg. 
Essays,  part  ii,  p.  105.)  In  dislocations  from 
injury,  a  roller,  a  compress  applied  over  the  head 
of  the  fibula,  and  a  splint  along  this  bone,  would 
be  proper.  {Boyer,  Mal.  Chir.  t.  iv.  p.  374.) 
The  latter  author  has  seen  a  displacement  of  the 
fibula  upwards,  accompanying  a  dislocation  of  the 
foot  outwards.  This  case  must  be  exceedingly 
unfrequent,  as  it  is  resisted  not  only  by  the  liga- 
ments of  the  upper  joint  of  the  fibula,  but  also  by 
those  very  strong  ligamentous  bands  which  bind 
the  malleolus  externus  to  the  astragalus  and  oscal- 
cis.  In  all  the  cases  which  I  have  seen,  the  pres- 
sure of  the  astragalus,  when  driven  outwards,  has 
broken  the  fibula.  In  the  instance  mentioned  by 
Boyer,  the  double  luxation  of  the  fibula  was  readily 
reduced  by  rectifying  the  position  of  the  foot,  and 
bringing  the  astragalus  into  the  proper  place  again 
with  respect  to  the  tibia, 

[Dislocations  of  the  upper  extremity  of  the 
fibula  are  very  rare,  but  they  have  been  met  with 
occasionally,  Ijoth  in  the  backward  and  forward 
direction. 

■Dislocation  bachvards.  —  A  case  of  dislocation 
backwards  was  admitted  into  Guy's  Hospital  un- 
der Mr.  Bransby  Cooper.  The  accident  was  caused 
by  a  waggon  wheel  passing  over  the  limb.  The 
fibula,  when  traced  upwards,  seemed  to  pass  more 
backwards  than  natural.  It  was  also  more  mov- 
able than  usual,  and  the  upper  part  of  the  bone 
was  felt  in  the  popliteal  space.  There  was  scarcely 


any  pam  given  by  motion  of  the  limb,  and  the  man 
possessed  the  power  of  extending  it  perfectly,  and 
of  flexing  ,t  to  a  considerable  extent]  but  whether 
he  could  completely  flex  it  was  not  ascertained. 
Ihe  dislocation  was  reduced  by  bending  the  leji  to 
relax  the  biceps  muscle,  and  then  grasping  the  head 
of  the  fibula  and  pressing  it  into  its  natural  situa- 
tion. Moistened  pasteboard  and  a  bandage  were 
then  applied,  but  were  found  insufiicient  to  keep 
the  bone  m  its  place,  in  consequence  of  the  biceps 
drawing  it  back;  a  tourniquet  pad  was  therefore 
applied  over  the  pasteboard,  and  by  means  of 
this  the  head  of  the  fibula  was  forcibly  pressed 
forwards.  This  was  continued  for  nearly  two 
months,  at  the  end  of  which  time  the  fliDula  re- 
mained rather  behind  its  usual  situation,  but  was 
perfectly  fixed.  (Sir  A.  Cooper,  On  Dislocations, 
edited  by  B.  Cooper,  p.  222.) 

A  remarkable  case  of  dislocation  backwards, 
from  muscular  contraction,  has  been  recorded  by 
M.  Dubreuil.  •  The  patient  had  made  a  sudden 
efl'ort  to  save  himself  from  falling,  and  his  limb 
was  at  the  same  time  forcibly  abducted.  At  the 
same  moment  a  sharp  pain  was  felt  in  the  situation 
of  the  head  of  the  fibula,  which  was  carried  back- 
wards an  inch  behind  the  external  tuberosity  of 
the  tibia.  The  foot  was  thrown  outwards,  and  the 
whole  peroneal  region  became  cold  and  numb.  The 
leg  being  semi-flexed,  the  dislocation  was  reduced 
by  pressing  the  head  of  the  fibula  from  behind  for- 
Avards.  But  the  leg  being  placed  in  the  extended 
position,  the  next  day  the  bone  was  again  found 
displaced,  and  it  became  necessary  to  apply  a  lea- 
ther knee-cap  to  retain  it  in  its  place.  There  seems 
no  reason  to  doubt  that  the  action  of  the  biceps 
produced  the  dislocation  in  this  instance,  and  was 
also  the  cause  of  the  relapse  after  the  reduction. 
The  case,  as  M.  Malgaigne  observes,  clearly  indi- 
cates the  propriety  of  keeping  the  knee  moderately 
flexed  until  the  ligaments  are  consolidated.  ( Traile 
des  Trad.  t.  ii.  p.  986.)  The  displacement  of 
the  foot  outwards  in  this  case  seems  an  approach 
to  the  injury  described  by  Boyer,  and  already 
alluded  to. 

In  a  case  where  there  was  much  difliculty  in 
retaining  the  bone  in  its  place,  it  might  perhaps 
be  a  question  whether  subcutaneous  section  of  the 
tendon  of  the  biceps  should  not  be  resorted  to. 

Dislocation  forwards. — A  case  of  dislocation  for- 
wards, caused  by  a  fall  into  a  sawpit,  was  seen  by 
Mr.  Thomson  of  Greenock.  The  head  of  the  fibula 
was  thrown  forwards  upon  the  anterior  and  outer 
aspect  of  the  tibia.  Mr.  Thomson  endeavoured  to 
replace  it  with  the  fingers,  but  without  success,  until 
the  leg  was  flexed  on  the  thigli,  so  as  to  relax  the 
biceps,  when  the  bone  immediately  slipped  back 
into  its  place  with  an  audible  snap,  and  the  part 
resumed  its  natural  appearance.  A  compress  and 
bandage  were  applied,  but  no  diflicult_y  appears  to 
have  been  met  with'in  this  case  in  the  retention  of 
tlio  bone  in  its  place.  The  patient  was  able  to  re- 
sume his  work  in  a  fortnight.  (Lancet,  voh  i.  1850, 
p.  385.)  M.  Malgaigne  refers  to  two  cases  in 
which  he  thinks  the  dislocation  forwards  must 
have  been  produced  by  muscular  action,  the  mus- 
cles in  operation  being  the  extensors  which  arise 
from  the  anterior  surface  of  the  fibula.  In  one  of 
those  recorded  by  M.  Jobard  the  patient  fell  while 
mounting  a  staircase,  and  heard  a  snap  before  he 
reached  the  ground.  Here  the  tendon  of  the  bi- 
ceps was  found  to  describe  n  curve  from  behind  for-' 
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wards  to  reach  the  dislocated  head  of  the  hone ;  and 
here,  also,  the  reduction  was  found  impracticable 
until  the  leg  had  been  flexed  upon  the  thigh.  In 
the  other  case  there  was  no  difficulty  in  reduction 
in  the  extended  position,  but  care  was  taken  to 
relax  the  muscles  which  arise  from  the  anterior 
surface  of  the  fibula. 

Dislocation  upivards  of  the  head  of  the  fibula 
associated  with  fracture  of  the  tibia  has  been  occa- 
sionally seen;  the  fracture  being  obliq^ue  down- 
wards and  inwards,  so  as  to  permit  the  fragments 
of  the  tibia  to  override  each  other.] 

[Dislocation  op  the  Lower  Extremity  of 
THE  Fibula.] 

[The  case  observed  by  Boyer  of  dislocation  of 
the  whole  fibula  upwards  must,  of  course,  have 
been  attended  with  some  displacement  of  the  in- 
ferior as  well  as  of  the  superior  tibio-fibular  articula- 
tion. With  this  exception,  however,  only  one  in- 
stance of  dislocation  of  the  lower  end  of  the  bone, 
uncomplicated  by  some  further  displacement  affect- 
ing the  ancle-joint,  has  been  recorded.  The  case  in 
question  was  under  M.  Gerdj',  in  the  Hfipital  St. 
Louis.  The  accident  was  caused  by  the  wheel  of  a 
carriage  passing  obliquely  over  the  inferior  part  of 
the  leg,  in  such  a  manner  as  to  push  the  malleolus 
directly  backwards.  The  malleolus  was  fovmd  in 
contact  with  the  outer  border  of  the  tendo  Achil- 
lis;  the  external  surface  of  the  astragalus,  aban- 
doned by  the  fibula,  could  be  felt  throughout  nearly 
its  whole  extent ;  the  foot  had  preserved  its  normal 
position.  The  patient  did  not  present  himself  till 
thirty-nine  days  after  the  accident,  and  it  was  not 
judged  expedient  to  make  any  attempt  at  reduc- 
tion. He  was  able,  by  taking  some  precautions, 
to  walk  tolerably  well.  (See  Nelalon,  Elem,  de 
Pathol.  Chir.  t.  ii.  p.  474.)] 

Dislocations  of  the  Ancle-Joint. 

[Dislocations  of  the  ancle-joint  may  take  place 
either  backwards,  forwards,  or  laterally  ;  the  great 
majority  are  complicated  with  fracture  of  one  or 
both  malleoli,  or  of  the  fibula  within  three  or  four 
inches  of  the  joint.] 

I  think  the  profession  is  much  indebted  to  Sir 
A.  Cooper  for  his  application  of  terms  to  disloca- 
tions of  the  ancle,  which  are  liable  to  no  mistake 
or  confusion.  Thus,  when  he  speaks  of  a  disloca- 
tion of  the  tibia,  inwards  or  outwards,  backwards 
or  forwards,  the  case  spoken  of  is  immediately 
known.  On  the  contrary,  when  authors  write 
about  dislocations  of  the  ancle  or  foot  in  any  named 
direction,  their  meaning  may  be  various  and  mis- 
interpreted. We  find  this  exemplified  in  Dupuy- 
tren's  valuable  memoir  on  fractures  of  the  lower 
end  of  the  fibula  associated  with  dislocation  of  the 
foot;  for,  instead  of  terming  the  above  case  a  dislo- 
cation of  the  foot  ouitvards,  as  the  generality  of 
writers  have  done,  he  thinks  it  should  bo  named  a 
dislocation  of  the  foot  inwards,  on  account  of  the 
direction  in  which  the  articular  surface  of  the  as- 
tralagus  is  turned.  {Anmiaire  Med.  Chir.  p.  3, 
181.9.)  - 

[The  confusion  has  arisen  chiefly  with  reference 
to  the  lateral  dislocations  of  the  ancle,  in  which  it 
will  be  found  that  the  same  injury  which  some 
call  dislocation  of  the  tibia  intvards,  mid  nf  the  fool 
outwards,  is  described  by  others  as  dislocation  of 
the  fool  inwards,  because  the  foot  has  undergone 
a  sort  of  rotation  (abduction)  which  causes  the 


upper  surface  of  the  astralagus  to /ace  more  or  less 
obliquely  iTiwards.  Several  recent  writers,  (see 
N6laion,  Elan,  de  Pathol.  Chir.  t.  ix.  p.  478; 
Chelius,  Syst.  of  Surycry,  ircaislated  by  South, 
vol.  i.  p.  007 ;  Erichsen,  Science  and  Art  of  Surgery, 
p.  244)  following  Dupuytren  and  Boyer,  have 
adopted  this  latter  view,  and  have  perpetuated  the 
confusion  which  Sir  A.  Cooper's  description  had 
gone  far  to  remove.  All,  however,  singularly  enough, 
together  with  Dupuytren,  in  speaking  of  this  form 
of  dislocation,  describe  the  internal  malleolus  as 
prominent  internally,  and  stretching  the  skin 
almost  to  bursting.  Surely,  when  this  is  the  case, 
it  must  be  the  tibia  and  not  the  foot  which  is 
dislocated  inwards  ;  and  if  the  tibia  is  dislocated 
inwards,  it  follows,  one  would  think  necessarily, 
that  the  foot  must  be  dislocated  outwards.  The 
converse  of  these  remarks  is  of  course  equally  ap- 
plicable to  the  opposite  case,  in  which  the  foot  is 
displaced  inwards,  and  the  bones  of  the  leg  out- 
wards. 

The  dislocations  of  the  ancle-joint  may  be  cor- 
rectly classified  in  the  following  manner,  which 
will,  it  is  hoped,  leave  no  room  for  misapprehen- 
sion : — 

1.  Dislocation  of  the  tibia  inwards,  or  of  the  foot 
outwards,  with  fracture  of  the  fibula. 

2.  Dislocation  of  the  tibia  and  fibula  outwards, 
or  of  the  foot  inwards  ;  sometimes  without  any 
fracture  of  either  bone,  but  most  frequently  with 
fracture  of  one  or  both  malleoli. 

3.  Dislocation  of  the  tibia  forwards,  or  of  the 
foot  backwards,  usually  accompanied  by  fracture 
of  the  fibula, 

4.  Dislocation  of  the  tibia  and  fibula  backwards, 
or  of  the  foot  forwards. 

6.  Dislocation  upwards  of  the  astragalus  between 
the  tibia  and  fibula.] 

1.  Dislocation  of  the  tibia  inwards,  or  of  tie  foot 
outtvards,  with  fracture  of  the  fibula. — This  is  the 
most  frequent  dislocation  to  which  the  ancle-joint 
is  liable;  the  foot  being  thrown  outwards,  and  its 
inner  edge  resting  upon  the  ground,  while  the 
fibula  is  broken  two  or  three  inches  above  the 
joint. 

[This  dislocation  may  be  complete  or  incomplete, 
but  is  most  frequently  the  latter.] 

It  was  to  this  particular  case,a8sociated  with  frac- 
ture of  the  fibula,  that  Mr.  Pott  drew  the  attention 
of  surgeons;  and  the  injuryis  frequently  still  spoken 
of  as  Pott's  fracture  or  Potfs  dislocation.  "  By 
leaping  or  jumping,"  he  observes,  "  the  fibula 
breaks  within  two  or  three  inches  of  its  lower  ex- 
tremity. When  this  happens,  the  inferior  fractured 
end  of  the  fibula  falls  inwards  towards  the  tibia; 
that  extremity  of  the  bone  which  forms  the  outer 
ancle  is  turned  somewhat  outward  and  upward ;  and 
the  tibia  having  lost  its  proper  support,  andnot  being 
of  itself  capable  of  preserving  its  true  perpendicular 
bearing,  is  forced  off  from  the  astragalus  inwards, 
by  which  means  the  weak  bursal,  or  common  li- 
gament of  the  joint,  is  violently  stretched,  if  not 
torn,  and  the  strong  ones  which  fasten  the  tibia 
to  the  astragalus  and  os  calcis  are  always  lace- 
rated; thus  producing  at  the  same  time  a  perfect 
fracture  and  a  partial  dislocation,  to  which  is 
sometimes  added  a  wound  in  the  integuments  made 
by  the  bono  at  the  inner  ancle.  By  this  means, 
and,  indeed,  as  a  necessary  consequence,  all  the 
tendons  which  pass  behind  or  under,  or  are  attached 
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to  the  extremities  of  the  tibia  and  the  fibula,  or  os 
calcis,  have  their  natural  direction  and  disposition 
so  altered,  that,  instead  of  performing  their  ap- 
pointed actions,  they  all  contribute  to  the  distortion 
of  the  foot,  and  that  by  turning  it  outward  and 
upward." 

When  this  accident  is  accompanied,  as  it  some 
times  is,  with  a  wound  of  the  integuments  of  the 
inner  ancle,  and  that  made  by  the  protrusion  of 
the  bones,  the  danger  and  difficulties  of  the  case 
are  seriously  increased. 

According  to  Sir  A  Cooper, "  the  tibia  has  its  in- 
ternal malleolus  thrown  inwards,  which  so  forcibly 
projects  against  the  integuments  as  to  threaten  their 
bursting.  The  foot  is  thi-own  outwards,  and  its 
inner  edge  rests  upon  the  ground.  It  rotates  easily 
on  its  axis.  There  is  a  considerable  depression 
above  the  outer  ancle,  much  pain  in  the  part,  and 
considerable  swelling  ;  the  foot  can  easily  be 
moved  laterally,  and  crepitus  can  be  generally  de- 
tected about  three  inches  above  the  lower  extremity 
of  the  fibula." 

"  Upon  dissection,  the  internal  appearances  are 
as  follow  : — The  end  of  the  tibia  rests  upon  the 
inner  side  of  the  astragalus,  and  if  the  accident  has 
been  caused  by  a  jump  from  a  considerable  height, 
the  lower  end  of  the  tibia,  where  it  is  connected  to 
the  fibula  by  ligament,  is  frequently  split  off  and 
remains  connected  with  the  fibula,  which  is  also 
broken  from  two  to  three  inches  above  the  joint ; 
and  the  broken  end  of  the  fibula  is  carried  down 
upon  the  astragalus,  occupying  the  natural  situation 
of  the  tibia.  The  malleolus  externus  of  the  fibula 
remains  in  its  natural  situation,  with  two  inches  of 
the  fibula  and  the  split  portion  of  the  tibia;  the 
ligamentous  fibres  attached  to  the  fibula  at  the  mal 
leolus  externus,  and  the  three  strong  external  late 
ral  ligaments  remain  uninjured.''  {On  Dislocations, 
p.  175,  ed.  10.) 

[In  the  majority  of  cases  the  dislocation  is  in 
complete,  the  tibia  still  remains  partially  in  con- 
tact with  the  astragalus,  and  the  skin  is  unbroken. 
But  sometimes  the  tibia  is  thrown  so  far  inwards 
as  to  be  completely  separated  from  the  astragalus, 
and  when  this  is  the  case,  the  dislocation  is  usually 
compound;  the  strain  upon  the  integument  being  so 
great  that  it  gives  way  on  the  inner  side,  and  the 
lower  end  of  the  tibia  escapes  through  the  lacera- 
tion. Mr.  Pott's  description  refers  to  the  incom- 
plete dislocation,  and  so  also,  it  would  appear,  does 
Sir  A.  Cooper's  account  of  the  symptoms  of  the  acci- 
dent. The  description,  however,  of  the  appearances 
on  dissection  which  has  been  quoted  from  the  latter 
author,  refers  to  a  complete  dislocation,  and  im- 
plies so  great  a  derangement  of  the  parts,  that  it 
would  seldom  happen  without  laceration  of  the 
integument  and  protrusion  of  the  tibia. 

The  dislocation  of  the  tibia  inwards,  or  of  the 
foot  outwards,  may  result  from  direct  or  indirect 
violence,  but  the  latter  is  by  far  the  more 
frequent  cause.  If  from  direct  violence,  the 
external  force  is  commonly  a  blow  or  the  fall 
of  a  heavy  weight  against  the  outer  side  of  the 
leg  towards  its  lower  part,  which  first  fractures 
the  fibula  and  then  forces  the  tibia  inwards.  Some- 
times the  external  force  is  expended  in  producing 
the  fracture  of  the  fibula,  and  the  dislocation  is 
caused  subsequently  by  the  patient  bearing  his 
weight  on  the  limb  after  it  has  lost  the  support  of 
the  fibula. 

The  dislocation  from  indirect  violence  ia  most 


frequently  produced  by  a  twisting  outwards  (abduc- 
tion) of  the  foot,  as  when  in  jumping  from  a  height 
the  inner  edge  of  the  foot  comes  to  the  ground  "or 
by  abduction  combined  with  rotation  of  the  point 
ot  the  foot  outwards,  as  when  the  foot  is  suddenly 
checked  in  its  motion  whilst  a  person  is  running 
with  the  toes  turned  outwards.  Either  of  these 
movements  may  fracture  the  fibula  two  or  three 
inches  above  the  malleolus,  and  the  weight  of  the 
body,  then  resting  upon  the  inner  side  of  the  ancle, 
causes  laceration  of  the  internal  lateral  ligament 
and  dislocation  inwards  of  the  tibia.  This  ex- 
planation is  somewhat  different  from  that  given 
by  Dupuytren,  who  believed  that  the  internal 
lateral  ligament  first  gave  way,  and  that  the  fibula 
was  subsequently  fractured  ;  the  frequent  occur- 
rence, however,  of  fracture  of  the  fibula  without 
any  displacement  of  the  ancle,  or  with  only  a  very 
slight  rotation  of  the  foot  outwards,  seems  rather 
to  indicate  that  the  fracture  is  first  in  the  order  of 
time,— and  this  is  in  accordance  with  Mr.  Pott's 
description  of  the  mechanism  of  the  accident. 

Dupuytren  believed  that  this  dislocation  might 
also  be  caused  by  inversion  (adduction)  of  the  foot, 
and  several  of  his  observations  seem  to  show  that 
this  is  the  case.  It  is  difficult  to  understand,  how- 
ever, how  inversion  or  adduction  of  the  foot  can 
cause  the  tibia  to  become  prominent  internally, 
although  it  may  undoubtedly  produce  the  fracture 
of  the  fibula.    (See  Fractures.) 

"How  comes  it,  then,"  says  M.  Malgaigne, 
"  that  in  Dupuytren's  observations,  fractures  of  the 
fibula  by  adduction  are  so  often  complicated  with 
the  displacement  {eversion)  of  the  foot.  The  facts 
answer  for  themselves:  it  is,  that  all  the  patients 
having  had  the  fibula  broken  by  a  movement  of 
adduction,  have  attempted  to  walk,  and  that  then 
the  foot  was  turned  outwards  and  the  abduction 
produced  the  dislocation."  (Traite  des  Trad,  t.  i. 
812.) 

Sometimes,  unfortunately,  the  observations  of 
this  great  authority,  Dupuytren,  are  so  inconsistent 
with  each  other  as  to  be  almost  unintelligible. 
Thus,  for  instance,  in  two  cases,  in  which  the 
position  of  the  foot  and  leg  are  precisely  the 
same,  he  describes  one  as  a  dislocation  of  the  foot 
inwards,  and  the  other  as  a  dislocation  of  the  foot 
outwards,  because  the  one  was  caused  by  inversion 
and  the  other  by  eversion.  (Dupuytren,  On  Dis. 
and  InJ.  of  tlie  Bones,  Sydenham  Society's  transla- 
tion, pp.  257,  259,  cases  vi.  and  vii.) 

The  degree  of  eversion  met  with  varies  in  dif- 
ferent cases.  Boyer  ,-ind  others  have  described  the 
articular  surface  of  the  astragalus  as  directed  com- 
pletely inwards,  the  outer  edge  of  the  foot  raised 
and  approximated  to  the  malleolus  externus.  So 
great  an  eversion  as  this,  however,  must  be  very 
rare.  M.  Malgaigne  has  always  noticed  a  rotation 
of  the  point  of  the  foot  outwards,  in  addition  to  the 
abduction;  and  he  has  given  a  representation  of 
one  case  in  which  there  was  this  rotation  only, 
without  abduction.    PI.  xxx.,  fig.  1 . 

M.  Huguier  has  recorded  one  case  in  which  the 
dislocation  was  produced  by  a  rotation  of  this 
kind,  without  abduction,  and  in  this  case  the  foot 
rested  upon  the  bed  by  the  whole  of  its  external 
border,  and  the  toes  were  pointed  directly  outwards, 
but  there  was  no  abduction.  {Mitn  stir  les  lux, 
dti  pied,  Union  Med.  1848.) 

Tiie  dislocation,  it  has  been  aheady  stated,  is 
most  frequently  incomplete,  that  is,  the  articular 
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surface  of  the  tibia  ia  partially  in  contact  with  that 
of  the  astragalus;  sometiraes,  however,  the  tibia  is 
completely  separated  from  the  foot,  and  the  inter- 
nal malleolus  may  then  descend  towards  the  sole, 
while  the  foot,  with  the  external  malleolus,  is  dis- 
placed upwards  as  well  as  outwards.    In  a  case 
of  this  kind  described  by  Dupuytren,  the  symptoms 
which  most  attracted  attention  were  the  shortness 
of  the  leg,  together  with  the  almost  doubled  inter- 
val between  the  malleoli  and  the  prolongation  of 
the  tibia  downwards  to  a  level  with  the  sole  of  the 
foot :  the  astragalus  and  outer  malleolus,  together 
with  the  whole  foot,  were  drawn  up  on  the  outer 
side  of  the  tibia,  two  inches  above  their  normal 
position.    When  there  is  so  great  a  displacement 
as  this,  the  integument  generally  gives  way  on  the 
inner  side  and  the  tibia  protrudes,  rendering  the 
dislocation  a  compound  one;  but  in  this  instance 
the   skin  remained  entire,  the  dislocation  was 
speedily  reduced,  and  in  less  than  six  weeks  the 
patient  was  able  to  walk  with  crutches,  and  there 
was  not  the  slightest  irregularity  in  the  form  of  the 
injured  limb.  (See  Dupuytren,  Sydenham  Society's 
translation,  p.  282,  case  xvi.) 

Of  course  in  such  a  case,  ail  the  ligaments  con- 
necting the  tibia  and  fibula  must  be  ruptured.  Fre- 
quently, however,  instead  of  the  internal  lateral 
ligament  giving  way,  the  internal  malleolus  is  broken 
off,  and  remains  connected  to  the  astragalus  by  the 
ligament.  Sometimes  the  malleolus  is  detached 
from  the  tibia  at  its  base,  sometimes  it  is  the  point 
only  which  is  torn  off.  If  there  is  any  considerable 
separation  between  the  tibia  and  fibula,  the  strong 
tibio-fibular  ligaments  are  torn  through,  or  else,  as 
Sir  A.  Cooper  explained,  a  portion  of  the  tibia  is 
split  off  and  remains  connected  with  the  fibula  by 
ligament.] 

Reduction.  —  In  former  times,  great  difficulty 
used  often  to  be  met  with  in  reducing  this  disloca- 
tion, and  in  maintaining  the  bones  in  their  place 
after  their  reduction.  It  was  Mr.  Pott  who  first 
explained  the  reason  of  this  difficulty,  and  pointed 
out  the  necessity  of  placing  the  limb  in  such  a 
position  as  to  relax  fis  much  as  possible  all  the 
resisting  muscles.  "  All  the  trouble,  pain,  diffi- 
culty, and  inconvenience,"  he  observes,  "  are 
occasioned  by  putting  and  keeping  the  limb  in 
such  a  position  as  necessarily  puts  the  muscles 
into  action,  or  into  a  state  of  resistance,  which  in 
this  case  is  the  same.  This  occasions  the  difficulty 
in  reduction,  and  the  difficulty  in  keeping  it 
reduced  ;  this  distorts  the  foot,  and  by  pulling  it 
outward  and  upward,  makes  that  deformity  which 
always  accompanies  such  accidents  :  but  if  the 
position  of  the  limb  be  changed  ;  if  by  laying 
it  on  its  outside,  with  the  knee  moderately  bent, 
the  muscles  forming  the  calf  of  the  leg,  and  those 
which  pass  behind  the  fibula  and  imder  the  os 
calcis,  are  all  put  into  a  state  of  relaxation  and  non- 
resistance,  all  this  difficulty  and  trouble  do  in 
general  vanish  immediately;  the  foot  may  easily  be 
placed  right,  the  joint  reduced,  and  by  maintaining 
the  same  disposition  of  the  limb,  everything  will 
in  general  succeed  very  happily,  as  I  have  many 
times  experienced." — Pott. 

[Sometimes,  of  late  j-ears,  when  much  difficulty 
has  been  met,  with  in  reducing  the  dislocation,  the 
tendo  Achillishas  been  divided  8ubcutaneously,and 
with  excellent  effect.  Several  instances  in  which 
this  practice  was  followed,  have  been  related  by 
Mr.  Cock.    (See  Guy's  Hon]).  Reports,  1055,)] 


Dupuytren  admits  that  Pott's  method  easily 
effects  a  reduction,  but  thinks  it  incapable  of  main- 
taining it,  and  consequently  he  prefers  a  method 
of  treatment  which  will  be  explained  in  the  part 
of  the  article  Fracture  relating  to  fractures  of 
the  fibula.    Sir  A.  Cooper  adopts  Pott's  principles; 
and  directs  that  the  patient  "  should  be  placed  on 
the  side  on  which  the  injury  has  been  sustained  ; 
the  surgeon  is  then  to  bend  the  leg  at  right  angles 
with  the  thigh,  so  as  to  relax  the  gastrocnemii 
muscles  as  much  as  possible  ;  and  an  assistant, 
grasping  the  foot,  must  gradually  draw  it  in  a  line 
with  the  leg.    The  surgeon  then  fixes  the  thigh 
and  presses  the  tibia  downwards,  thus  forcing 
it  upon  the  articular  surface  of  the  astragalus. 
Great  force  is  required  if  the  limb  be  placed  in  the 
extended  position,  from  the  resistance  of  the  gas- 
trocnemii ;  and  it  is  pleasing  to  observe,  after  the 
most  violent  attempts  by  others,  a  well-informed 
surgeon  gently  bend  the  limb,  and  under  a  com- 
paratively slight  extension,  return  the  parts  to 
their  natural  situation.''     He  then  applies  two 
splints,  one  to  the  inner  and  one  to  the  outer  side 
of  the  leg,  each  with  a  foot-piece,  to  give  support  to 
the  foot,  to  prevent  its  eversion,  and  to  preserve 
it  at  right  angles  with  the  leg.    {On  Dislocations, 
p.  17fi,  ed.  10.) 

I  have  no  doubt  that  placing  the  limb  on 
M'lntyre's  apparatus,  as  done  at  University 
College  Hospital,  is  quite  as  good  a  method  of 
treating  this  and  all  other  dislocations  of  the  ancle, 
with  fracture  of  the  fibula,  as  any  j'et  proposed, 
not  excepting  that  of  Dupuytren;  which  will  be 
noticed  in  the  article  Fracture.  [This  plan 
is  now  adopted  in  most  of  the  London  hospitals, 
and  is  found  to  be  in  many  respects  much  more 
convenient  than  that  of  placing  the  injured  limb  on 
its  outer  side,  as  recommended  by  Pott,  Dupuytren, 
and  Sir  A.  Cooper.  The  apparatus  admits  of 
relaxation  of  the  muscles  to  any  required  extent, 
by  increasing  the  angle  opposite  the  knee-joint. 
The  foot  may  be  securely  fixed  and  supported  by 
the  foot-piece,  which  corresponds  to  the  sole,  and  if 
any  pressure  should  be  required  to  prevent  the  re- 
currence of  the  displacement  of  the  tibia  inwards  or 
of  the  foot  outwards,  it  may  be  obtained  by  placing 
pads  in  the  proper  situations  between  these  parts 
and  the  sides  of  the  apparatus.  For  a  further  de- 
scription of  these  appliances,  see  Fractures  op 
THE  Leg.] 

2.  Dislocation  of  the  tibia  and  fibula  outwards  ; 
or  of  the  foot  inioards,  sometimes  without  fracture, 
but  most  frequently  with  fracture  of  07ie  or  both 
malleoli. —  [This  is  much  loss  common  than  the 
dislocation  inwards,  and, according  to  Sir  A.  Cooper, 
it  is  a  more  severe  injury,  and  is  attended  with 
more  contusion  of  the  integuments,  more  laceration 
of  ligament,  and  greater  injury  to  the  bones  than 
either  of  the  others.  M.  Malgaigne  found  that 
out  of  twenty-two  cases,  tlic  records  of  which  he 
investigated,  as  many  as  nineteen  were  compound 
dislocations.  In  reference  to  the  frequency  of  its 
occurrence,  he  states,  that  no  example  of  this 
injury,  cither  simple  or  compound,  has  come  under 
his  own  observation,  that  Dupuytren  only  mot  with 
three  cases,  and  Sir  A,  Cooper  with  a  like  number, 
though  the  latter  has  recorded  nine  others  which 
were  communicated  to  him  by  his  friends. 

The  injury  to  the  hones  is  not  so  constant  or 
uniform  in  this  as  in  the  dielocatioii  of  the  tibia  iu- 


wards,  of  which  there  is  scarcely  an  example  known 
without  fracture  of  the  fibula.  In  the  dislocation 
outwards,  however,  M.  Malgaigne  foimd,  that  out 
of  the  twenty-two  cases,  as  many  as  eight  were 
unaccompanied  by  fracture  of  either  bone  ;  while 
six  were  attended  with  fracture  of  both  bones 
four  with  fracture  of  the  fibula  only  ;  and  two 
with  fracture  of  the  tibia  only  ;  one  with  fracture 
of  the  astragalus  only  ;  and  one  with  fracture  of 
the  tibia,  astragalus,  and  os  calcis,  the  fibula  re- 
maining uninjured. 

The  dislocation  of  the  bones  of  the  leg  outwards 
is  caused  either  by  a  forced  inversion  of  the  foot,  or 
by  external  violence,  such  as  a  heavy  weight  falling 
upon  the  ancle,  or  the  wheel  of  a  carriage  passing 
over  it.  When  produced  by  inversion,  the  fibula 
is  probably,  as  Dupuytren  explained,  first  fractured, 
and  then  either  the  internal  malleolus  breaks  also, 
or  the  internal  lateral  ligament  is  torn.  According 
to  Sir  A.  Cooper,  "the  internal  malleolus  is  obliquely 
fractured  and  separated  from  the  shaft  of  the  bone. 
The  fractured  portion  sometimes  consists  only  of 
the  malleolus,  at  others  the  fracture  passes  obliquely 
through  the  articular  surface  of  the  tibia,  which  is 
thrown  forwards  and  outwards  upon  the  astragalus, 
before  the  malleolus  internus.  The  astragalus  is 
sometimes  fractured,  and  the  lower  extremity  of 
the  fibula  is  broken  into  several  splinters."  Sir 
A.  Cooper  does  not  seem  to  have  been  aware  that 
BO  large  a  proportion  of  these  dislocations  is  unat- 
tended with  any  fracture  whatever,  or  that  not  un- 
frequently  the  fibula  is  fractured  alone.  Two  cases, 
however,  are  recorded  by  him  of  compound  dislo- 
cation outwards  without  fracture  of  either  bone. 
Another  was  observed  by  Mr.  Listen,  in  University 
College  Hospital.  A  similar  case,  unattended  with 
woimd  in  the  skin,  has  been  recorded  byM.Keisser. 
(See  Malgaigne,  Traili  des  Fract.  ^c.  t.  ii.  p.  1 006.) 

With  respect  to  the  symptoms,  "  the  foot  is 
thrown  inwards,  and  its  outer  edge  rests  upon  the 
ground.  The  malleolus  externus  projects  the 
integuments  very  much  outwards,  and  forms  so 
decided  a  prominence  that  the  nature  of  the  injury 
cannot  be  mistaken."  (On  Dislocations,  p,  181, 
ed.  10.) 

In  the  compound  dislocation,  the  fibula,  and 
sometimes  the  tibia  also,  protrude  through  the  skin 
on  the  outer  side  of  the  ancle.  If  the  fibula  is 
fractured,  the  upper  fragment  protrudes,  together 
with  the  tibia,  and  the  outer  malleolus  remains 
attached  to  the  astragalus. 

This  is  the  state  of  parts  which  Dupuytren  and 
Boyer,  and  some  modern  writers  have  so  strangely 
described  as  a  dislocation  of  the  foot  outwards  / 
although  the  fibula  is  invariably  prominent  exter- 
nally, and  if  the  dislocation  is  compound,  it  is  in- 
variably on  the  outer  side  that  one  or  both  bones 
of  the  leg  are  projected  through  the  integuments.] 

Reduction. — The  reduction  is  accomplished  by 
relaxing  the  muscles  of  the  calf,  making  extension 
in  the  axis  of  the  leg,  and  pressing  the  lower  end 
ol  the  tibia  inwards  towards  the  astragalus.  When 
the  dislocation  is  not  compound,  "  the  limb  is  to 
be  laid  on  its  outer  side,  resting  upon  a  splint  with 
a  foot-piece,  and  a  pad  is  to  be  placed  upon  the 
fibula  just  above  the  outer  ancle,  and  extending 
a  few  inches  upwards,  so  as  in  some  measure  to 
raise  that  portion  of  the  leg,  and  prevent  the  tibia 
and  fibula  slipping  from  the  astragalus,  as  well  as 
lessen  the  pressure  of  the  malleolus  externus  on 
the  integuments."    {Surg.  .Essat/s,  part  ii.  p.  1 1 3.) 


DISLOCATION. 

Sir  A.  Cooper  also  enjoins  paying  the  strictest 
attention  to  hindering  the  foot  from  being  twistetl 
inwards,  or  pointed  downwards. 

[M'Intyre's  apparatus  is  as  applicable  to  this 
as  to  the  dislocation  of  the  tibia  inwards,  and  the 
reader  is  referred  to  the  remarks  already  made  on 
the  subject  in  treating  of  that  dislocation. 

The  reduction  is  sometimes  attended  with  con- 
siderable difficult}'.  Mr.  Cock  relates  a  case  in 
which  the  foot  was  perfectly  immoveable,  and 
refused  to  yield  to  any  extension  in  any  direction 
whatever.  The  tendo  Achillis  was  tense,  and 
there  was  pain  in  the  calf  of  the  leg.  Mr.  Cock 
divided  the  tendo  Achillis,  after  which  the  same 
manipulation  was  resorted  to,  and  the  foot  soon 
yielded  and  became  straight.  It  was  impossible, 
however,  quite  to  complete  the  reduction,  as  the 
malleolus  externus  could  not  be  brought  into 
accurate  apposition  withtheoutersideofthe  astraga- 
lus. It  was  believed  that  the  peronei  tendons  had 
been  torn  from  their  attachments  to  the  lower  extre- 
mity of  the  fibula,  and  had  become  placed  on  the 
inner  side  of  the  malleolus  externus,  so  that  they  in- 
tervened between thetwobones, and  prevented  their 
approximation.  The  patient  recovered  the  use  of 
the  foot,  and  left  the  hospital  in  about  seven  weeks. 
(See  Guy's  Hasp.  Reports,  1855.)] 


3.  Dislocation  of  ilia  tibia  forivards,  or  of  tlie 
foot  backwards ;  usually  accompanied  by  fracture  of 
the  fibula. — [The  dislocation  of  the  tibia  forwards 
may  be  complete  or  incomplete.  The  latter  is  the 
more  frequent  of  the  two.  "  The  accident,"  says  Sir 
A.  Cooper,  "  arises  from  a  fall  of  the  bodj--  back- 
wards whilst  the  foot  is  confined,  or  if  a  person 
jumps  from  a  carriage  in  rapid  motion,  with  the 
foot  pointed  forwards."  M.  Malgaigne  thinks  it 
probable  that  some  lateral  torsion  of  the  foot,  which 
facilitates  the  fracture  of  the  fibula,  may  take  place 
at  the  moment  of,  or  immediately  previous  to,  the 
dislocation.] 

According  to  Dupuytren  a  complete  dislocation 
of  the  lower  end  of  the  tibia  forwards  cannot  hap- 
pen without  the  fibula  being  first  broken,  and  either 
the  base  of  the  malleolus  internus  fractured,  or  its 
point  torn  away.  The  foot  being  thus  acted  upon 
by  the  extensor  and  flexor  muscles,  and  unretained 
by  the  malleoli  and  their  ligaments,  yields  to  the 
powerful  operation  of  the  muscles  of  the  calf ;  the 
astragalus  passing  behind  the  tibia,  while  this  pro- 
jects forwards  under  the  tendons  and  skin  of  the 
instep.  {Dupuytren,  Aiinuairc  Mid.  Chir,  p.  187, 
4to.  Paris,  1819.) 

".The  foot,"  says  Sir  A.  Cooper,  "is  of  course 
much  shortened,  the  heel  lengthened  and  firmly 
fixed,  and  the  toes  point  downwards.  The  lower 
extremity  of  the  tibia  forms  a  hard  projection  upon 
the  upper  part  of  the  middle  of  the  tarsus,  under  the 
displaced  tendons,  and  there  is  a  depression  be- 
neath the  tendo  Achillis.  Upon  dissection  the 
tibia  is  found  to  rest  upon  the  upper  surface  of  the 
03  naviculare  and  os  cuneiforme  internum,  quitting 
all  the  articulatory  surfnce  of  the  astragalus,  ex- 
cepting a  small  portion  of  its  fore  part,  against 
which  the  tibia  is  applied.  The  fibula  is  broken 
about  three  inches  above  the  ancle,  and  its  frac- 
tured end  advances  with  the  tibia,  and  is  placed 
by  its  side  ;  but  its  malleolus  externus  remains  in 
its  natural  situation.  The  capsular  ligament  is 
torn  through  in  its  fore  part.  The  deltoid  ligament 
3  only  partially  lacerated,  and  the  three  ligaments 
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of  the  fibula  remain  unbroken."  {Sir  A,  Cooper, 
vol.  cit.  p.  177,  ed.  10.) 

[Sir  A.  Cooper  is  scarcely  correct  in  his  state- 
ment of  the  position  of  the  lower  end  of  the  tibia, 
for  if  any  portion  of  it  rests  upon  the  articular  sur- 
face of  tlie  astragalus  it  is  impossible  that  it  should 
at  the  same  time  rest  upon  the  internal  cuneiform 
bone.  The  real  position  of  the  tibia  when  the  dis- 
location is  complete  is  opposite  the  neck  of  the  as- 
tragalus and  the  navicular  bone  ;  but  the  foot  is 
in  such  .in  extended  position  that  it  is  only  its 
posterior  part  which  really  rests  upon  these  bones.] 

Besides  the  complete  dislocation  of  the  tibia  for- 
wards, a  partial  case  is  sometimes  met  with,  when 
one  half  of  the  articular  surface  of  the  bone  rests 
upon  the  os  naviculare,  and  the  other  on  the  astra- 
galus. According  to  Sir  A.  Cooper,  the  fibula  is 
broken,  the  foot  appears  but  little  shortened,  nor 
is  there  any  considerable  projection  of  the  heel. 
The  foot  points  downwards;  it  cannot  be  put  flat 
on  the  ground,  and  is  nearly  stiif,  and  the  heel 
continues  drawn  up. 

[Sir  A.  Cooper  refers  to  two  cases  of  this  injury 
in  which  a  dissection  of  the  parts  was  made,  in  one 
by  Mr.  Tyrrel,  in  the  other  by  Mr.  Douglas  of 
Glasgow.  The  fibula  was  fractured,  but  the  inter- 
nal malleolus  was  entire  in  both  instances. 

An  instructive  account  of  the  dissection  of  an 
old  unreduced  partial  dislocation  has  also  been 
given  by  Mr.  Adams  of  Dublin.  (See  Cycloip.  of 
Anat.  and  Physiol,  art.  Ancle-joint.)  In  this 
case,  in  addition  to  the  fracture  of  the  fibula,  the 
internal  malleolus  was  broken,  and  a  small  portion 
of  the  back  part  of  the  edge  of  the  articular  cavity 
of  the  tibia  was  detached,  and  both  malleoli  were 
retracted  and  carried  backwards  with  the  foot.  In 
another  case  mentioned  by  Mr.  Adams,  the  inter- 
nal malleolus  was  uninjured,  as  in  the  cases  men- 
tioned by  Sir  A.  Cooper;  but  the  deltoid  ligament 
had  given  way.  One  or  other  of  these  lesions 
must  of  course  happen  before  any  considerable 
displacement  can  occur.  M.  Malgaigne  found  an 
oblique  fracture  of  the  tibial  malleolus,  with  a 
perpendicular  fracture  separating  the  posterior  half 
of  the  articular  surface  of  the  tibia,  as  in  Mr. 
Adams's  case. 

The  fracture  of  the  fibula  is  noticed  by  nearly 
all  writers  on  the  subject,  and  is  certainly  found 
in  the  great  majority  of  cases.  It  is  not,  however, 
constant.  Mr.  R.  W.  Smith  speaks  of  having  seen 
two  cases  of  this  dislocation  in  which  it  was  not 
present.  It  is  not  stated  whether  in  these  cases 
it  was  dislocated  forwards  with  the  tibia,  or 
whether  it  remained  attached  by  the  external 
lateral  ligaments  to  the  astragalus  and  os  calcis. 
{Dublin  Quart.  Journ.  o/Med.  Science,  Ma.y,  1852, 
p.  471.)] 

lieductiott. — This  case  is  much  more  difficult  of 
reduction  than  the  instance  in  which  the  foot  is 
thrown  inwards;  and  the  cause  is  owing  to  [the 
powerful  manner  in  which  the  muscles  resist  the 
extension  of  the  parts,  and  the  placing  them  in  their 
natural  position  again.  As  Dupuytren  observes,  it 
is  true  that  such  resistance  may  be  lessened  by 
relaxing  the  muscles,  and  drawing  the  patient's 
attention  from  his  limb;  plans  which  fully  an- 
swer for  the  reduction  of  the  dislocation  inwards, 
yet  in  that  now  under  consideration  they  are 
insufficient,  and  here  a  greater  effort  is  required 
to  bring  the  foot  from  behind  forwards,  and  place 
the  astragalus  under  the  tibia.  And  a  still  greater 
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difficulty  is  to  keep  the  parts  reduced  during  the 
time  necessary  for  the  fibula  and  torn  ligaments  to 
be  firmly  united.  In  fact,  the  upper  surface  of  the 
astragalus,  which  is  convex  from  behind  forwards, 
is  so  slippery  that  it  is  hard  to  make  the  tibia  rest 
securely  upon  the  articular  pulley  of  that  bone, 
which  is  itself  incessantly  acted  upon  by  the  ex- 
tensor muscles  of  the  leg,  so  as  to  have  a  tendency 
to  slip  behind  the  lower  end  of  the  tibia.  In 
addition,  therefore,  to  the  bent  position,  Dupuytren 
deems  it  necessary  here  to  employ  an  apparatus, 
which  propels  the  foot  forwards,  and  the  lower 
end  of  the  tibia  backwards.  {Annmire  Med, 
Chir.  p.  188.) 

Sir  A.  Cooper  prefers  keeping  the  limb  upon  the 
heel,  resting  upon  a  pillow.  A  splint,  with  a  suit- 
able pad,  and  a  foot-piece,  is  to  be  applied  to  each 
side  of  the  leg,  care  being  taken  to  keep  the  foot 
well  supported  at  a  right  angle  with  the  leg,  (jSurg. 
Essays,  part  ii.  p.  110.) 

[The  apparatus  already  recommended  for  the 
lateral  dislocations  is  equally  appropriate  for  the 
dislocation  of  the  tibia  forwards;  with  it  the  heel 
can  be  well  supported  and  the  foot  maintained  at 
a  right  angle  with  the  leg,  and  if  necessary,  pres- 
sure can  be  made  by  means  of  pads  upon  the  anterior 
surface  of  the  lower  extremity  of  the  tibia.  Care 
must  be  taken,  however,  that  the  heel  is  not 
subjected  to  too  severe  a  pressure,  or  slough- 
ing of  the  integument  will  be  very  likely  to 
occur. 

If  there  is  mudh  difficulty  in  the  reduction, 
chloroform  should  be  used  for  the  purpose  of  ob- 
taining more  complete  muscular  relaxation,  and  if 
there  is  much  difiiculty  in  maintaining  the  bones 
in  their  place,  subcutaneous  division  of  the  tendo 
Achillis  may  be  resorted  to  with  advantage. 

M.  Malgaigne  has,  in  two  cases,  used  the  appa- 
ratus devised  by  him  for  fractures  of  the  leg,  with 
which  pressure  is  made  upon  the  projecting  bone 
by  means  of  a  pointed  instrument  Jnserted°into  it 
through  the  skin.  (See  Fractures  op  the  Leg.) 
In  the  first  case,  although  this  was  kept  applied 
for  a  period  of  thirty  days,  the  tibia  began  to  move 
forwards  again  as  soon  as  it  was  removed,  and  the 
dislocation  remained  permanentlyunreduced.  In  the 
second,  the  restlessness  of  the  patient  obliged  him 
to  remove  it  after  eight  days,  and  replace  it  by  a 
case  of  plaster  of  Paris.  This  was  kept  on  for 
twenty-four  days  ;  the  bones  were  then  found  in 
good  position,  and  the  patient  rapidly  recovered. 

M.  Malgaigne  says  he  knows  of  no  dislocation 
in  which  the  maintenance  of  the  reduction  is  more 
difficult  than  in  this,  and  he  considers  the  incom- 
plete dislocation  more  troublesome  than  the  com- 
plete.   {Traiii  des  Fract.  cj-o.  t.  ii,  p.  1014.) 

In  a  case  in  which  the  dislocation  had  repeatedly 
recurred  after  reduction,  Mr.  Cock  divided  the 
tendo  Achillis,  after  which  the  bones  were  readily 
restored,  and  retained  in  their  normal  position  with- 
out difficulty.    {Guy's  IJosp.  Reports,  1856.) 

A  dislocation  of  the  tibia  forwards  and  i7nvards 
is  sometimes  met  with.  Dupuytren,  indeed,  consi- 
deredit  to  befrequent,and  spoke  of  having  witnessed 
forty  cases.  M.  Malgaigne,  though  he  believes 
this  to  be  an  exaggeration,  thinks  it  probable  that 
it  has  not  unfrequently  been  mistaken  for  a  simple 
dislocation  inwards.  He  has  himself  observed  four 
cases.  The  symptoms  consist  of  a  combination  of 
tiiosc  of  the  dislocation  inwards  with  those  of  the 
dislocation  forwards,  with  a  predominance  some-. 
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times  of  the  one  and  sometimes  of  the  otlier.  The 
treatment  requires  to  be  modified  accordingly.  The 
inward  displacement  is  easily  corrected  ;  but  the 
displacement  forwards  is  likely  to  prove  trouble- 
some.   (See  Malgaigne,  loo.  cit.  p.  1015.)] 


4.  Dislocaiion  of  the  tibia  and  fibula  backwards, 
or  of  the  foot' forwards. — Sir  A.  Cooper  had  no 
opportunity  of  observing  a  dislocation  of  the  tibia 
from  the  astragalus  backwards — a  proof  of  the 
rarity  of  the  accident. 

[Mr.  Adams  refers  to  a  case  which  was  under 
the  care  of  Mr.  Colles  of  Dublin  {Cyclop,  of  Anal 
and  Fhysiol.  art.  Ancle-joint,  p.  162);  another  is 
related  by  Ne'Iaton  {Elim.  de  Pathol.  Chir.  t  .ii, 
p.  447)  ;  a  third  by  Mr.  Pirrie  of  Aberdeen  (Prin- 
ciples of  Surg.  p.  337);  and  a  fourth  by  Mr.  R.  W 
Smith  (Dublin  Joum.  of  Med.  Science,  May  1852, 
p.  465).  M.  Malgaigne  notices  another  by  Dela- 
motte,  Traite  de  Chir.  t.  ii.  1771.  Where  the  cause 
is  mentioned,  it  lias  always  been  a  forced  flexion 
of  the  foot  upon  the  leg,  in  consequence  of  which 
the  tibia  slides  backwards  from  the  astragalus,  and 
becomes  placed  upon  the  upper  surface  of  the  os 
calcis.  Mr.  R.  W.  Smith  observes  that  this  dis- 
location is  necessarily  incomplete,  for  the  passage 
of  the  tibia  backwards  is  interrupted  by  the  tendo 
AchiUis,  and  the  distance  between  the  joint  and 
the  tendon  is  not  sufficient  to  allow  the  articular 
surface  of  the  tibia  to  clear  the  astragalus.  In  all 
the  cases  hitherto  observed  the  fibula  has  not  been 
fractured,  but  has  been  displaced  backwards  -with 
the  tibia.  In  Mr.  Smith's  case,  in  which  the 
accident  dated  from  three  months  previously,  the  in- 
ternal malleolus  had  probably  suffered  some  injury, 
for  it  was  altered  in  form  ;  in  that  of  Mr.  Colles 
there  was  evidence  of  a  fracture  at  the  lower  and 
posterior  part  of  the  tibia  ;  while  M.  Nelaton  found 
a  fracture  of  the  anterior  border  of  the  same  bone. 

The  symptoms  noticed  by  Mr,  Smith,  and  which 
he  considered  to  constitute  the  proofs  of  the  nature 
of  the  injury,  were  :— the  shortening  of  the  leg 
by  half  an  inch,  the  double  approximation  of  the 
lower  end  of  the  tibia  to  the  sole  of  the  foot  upon 
the  one  part,  and  to  the  anterior  surface  of  the 
tendo  AchiUis  upon  the  other  ;  the  effacing  of  the 
curve  of  that  tendon  and  of  the  prominence  of  the 
heel  ;  the  elongation  of  the  anterior  part  of  the 
dorsum  of  the  foot ;  the  exposure  to  the  touch  of 
the  fi-ont  of  the  upper  surface  of  the  astragalus,  and 
the  evidence  of  pressure  upon  the  posterior  tibial 
artery  and  nerve,  derived  from  the  coldness  and 
numbness  of  the  foot.  That  the  injury  which  the 
fibula  had  sustained  was  a  dislocation  and  not  a 
fracture,  was  apparent  from  the  approximation  of 
the  external  malleolus  to  the  posterior  extremity 
of  the  OS  calcis.  In  this  case  the  reduction  had 
been  attempted  shortly  after  the  accident  by  power- 
ful extension,  but  without  success.  In  the  cases 
observed  by  Mr.  Colles,  Mr.  Pirrie,  and  M.  Ndlaton, 
the  dislocation  was  also  of  some  months'  standing 
before  they  were  consulted;  and  it  was  too  late  to 
attempt  to  alter  the  position  of  the  parts.  In  all, 
permanent  and  serious  lameness  was  the  result. 

Reduction. — The  most  appropriate  treatment 
would  appear  to  be :— first,  to  flex  the  knee-joint, 
m  order  to  relax  the  muscles,  then  to  make  exten- 
sion upon  the  foot,  and  to  endeavour  to  move  it 
backwards  into  its  place  under  the  tibia.  Should 
this  prove  successful,  the  reduction  might  be  main- 
tamed  by  placing  the  limb  iu  a  M'Intyre's  appa- 


ratus, but  with  the  lieel  and  Undo  AchiUis  unsup- 
ported, for  if  the  limb  were  allowed  to  rest  upon 
these  parts,  the  foot  would  probably  again  become 
displaced  forwards  from  under  the  tibia.] 


5.  [Dislocation  of  iJte  astragalus  upwards  be- 
tween tlie  tibia  and  fibula. — This,  which  is  a  very 
rare  accident,  has  been  described  by  M.  Ndlafon 
as  a  dislocation  of  the  foot  upwards.  It  miqht, 
as  he  observes,  be  also  considered  as  a  variety 
of  the  dislocation  of  the  tibia  inwards,  in  which 
the  fibula,  instead  of  being  fractured,  is  separated 
from  the  lower  extremity  of  the  tibia,  in  such  a 
manner  as  to  allow  the  astragalus  to  ascend  be- 
tween the  two  bones  of  the  leg.  This,  however, 
is  not  consistent  with  a  statement  made  by  him 
previously,  to  the  effect  that  dislocation  of  the  as- 
tragalus upwards  necessitates  a  fracture  of  the 
fibula  as  well  as  a  separation  of  that  bone  from  the 
tibia.  The  foot,  he  states,  does  not  deviate  from 
its  natural  position ;  the  astragalus,  seized  between 
the  tibia  and  fibula,  cannot  be  moved  in  any  direc- 
tion ;  the  inter-malleolar  space  is  considerably  en- 
larged; the  prominences  formed  by  the  malleoli  de- 
scend towards  the  sole  of  the  foot  and  nearly  touch 
the  ground.  (See  Elim.  de  Pathol.  Chir.  t.  ii, 
p.  474.) 

Such  a  case  as  this  might  be  distinguished  from 
a  complete  dislocation  of  the  tibia  inwards,  with 
fracture  of  the  fibula  and  ascent  of  the  foot  on  the 
outer  side,  by  observing  that  both  malleoli  are  ap- 
proximated to  the  sole  of  the  foot,  and  that  there 
is  no  deformity  of  the  fibula  indicating  the  seat  of 
fracture.  If  the  fibula  were  fractured,  the  external 
malleolus  would  ascend  with  the  foot,  the  external 
lateral  ligaments  remaining  entire,  although  those 
connecting  the  tibia  with  the  fibula  would  be  torn. 
The  descent  of  the  external  malleolus  is  evidence 
that  the  fibula  is  not  fractured,  but  that  the  exter- 
nal lateral  ligaments,  as  well  as  the  tibio-fibular 
ligaments,  have  given  way. 

Mr.  Fergusson  has  recorded  the  following  case, 
which  appears  to  be  a  genuine  example  of  the  acci- 
dent under  consideration,  without  fracture  of  either 
bone.  The  mode  in  which  the  injury  was  occa- 
sioned is  not  satisfactorily  explained.  The  patient, 
a  young  man,  a3t.  23,  had  met  with  a  severe  injury 
at  the  ancle,  during  a  scuffle,  and  after  he  had 
fallen  it  was  supposed  that  some  one  had  trampled 
upon  the  injured  part.  The  foot  was  twisted  out- 
wards, so  that  the  toes  were  directly  out  from  the 
malleolus  externus.  The  malleolus  internus  could 
be  felt  as  distinctly  under  the  skin,  which  was  here 
on  the  stretch,  as  if  on  the  skeleton,  and  so  also 
could  be  the  anterior  margin  of  the  articular  sur- 
face of  the  tibia.  The  outer  malleolus  couid  be 
distinctly  felt,  but  somewhat  lower  on  the  foot 
tlian  natural,  and  the  distance  between  it  and  the 
internal  malleolus  was  remarkable.  The  astraga- 
lus could  not  be  very  distinctly  made  out;  but  it 
seemed  as  if  jammed  between  the  ends  of  the  two 
long  bones.  On  extension  being  made,  under 
chloroform,  reduction  was  very  easily  eftected,  and 
during,  as  also  after  the  process,  Mr.  Fergusson 
was  satisfied  that  the  principal  feature  of  the  injury 
was  a  luxation  of  the  foot  upwards,  between  the 
two  bones  of  the  leg.  The  ligaments  which  bind 
these  bones  together  had  given  waj',  and  allowed 
the  astragalus  to  slip  between.  There  was  no 
fracture  that  could  be  perceived.  A  bandage  was 
applied,  and  then  a  common  side  splint  was  put  on. 
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There  did  not  appear  the  least  tendency  in  the  foot 
to  slip  upwards  again,  and  a  very  speedy  recovery 
ensued.  (See  Practical  Surgery,  p.  368,  3rd  ed. 
1852.) 

In  the  museum  of  St.  Mary's  Hospital  is  the 
cast  of  an  ancle-joint  in  which  the  injury  is  con- 
sidered to  have  been  of  this  nature.  The  accident 
took  place  five  years  before  the  cast  was  taken,  and 
the  dislocation  remained  unreduced.  No  further  par- 
ticulars are  stated.  The  foot  is  in  its  natural  posi- 
tion; but  the  malleoli  are  widely  separated,  and 
both  are  approximated  to  the  sole  of  the  foot. 
There  is  no  angular  inclination  inwards  of  the 
fibula  which  would  lead  to  the  supposition  of  a 
fracture.  In  this  case  the  position  of  the  foot 
accords  with  M.  Nelaton's  description;  but  in  that 
observed  by  Mr.  Fergussonitwas  pointed  outwards.] 

Compound  dislocations  of  lite  ancle-joint. — [Dislo- 
cations of  the  ancle-joint  are  more  frequently  com- 
pound than  those  of  any  other  joint  in  the  body. 
The  wound  leading  to  the  joint  may  be  caused  by 
the  force  which  produces  the  dislocation,  or,  what 
is  far  more  frequent,  the  laceration  of  the  skin  is 
caused  by  the  bones  themselves.  It  is  almost  in- 
variably the  bones  of  the  leg,  and  not  those  of  the 
foot,  which  produce  the  laceration,  and  which  make 
their  appearance  externally  when  protrusion  takes 
place.  Thus,  —  in  the  dislocation  of  the  tibia 
inwards,  the  wound  is  almost  always  on  the  inner 
side,  and  the  internal  malleolus,  or,  if  this  has  been 
broken  olT,  the  lower  end  of  the  tibia  projects ;  — 
in  the  dislocation  of  the  bones  of  the  leg  outwards, 
the  wound  is  on  the  outer  side,  and  the  external 
malleolus,  or  if  the  fibula  has  been  £i;actured,  the 
lower  end  of  the  upper  fragment,  is  protruded, 
often  accompanied  by  the  lower  end  of  the  tibia 
also; — in  the  dislocation  forwards,  the  tibia  escapes 
through  a  wound  on  the  fore  part  of  the  ancle. 
All  the  cases  hitherto  observed  of  dislocation  back- 
wards have  been  simple  dislocations.  The  dislo- 
cation of  the  bones  of  the  leg  outwards  appears  to 
be  compound  in  a  larger  proportion  of  cases  than 
either  of  the  other  forms  of  dislocation. 

The  treatment  of  these  cases,  and  the  question  of 
resection  of  the  bones,  and  of  amputation,  has  been 
fully  discussed  in  the  section  of  this  article  relating 
to  compound  dislocations;  the  greater  part  of  which 
refers  to  compound  dislocations  of  the  ancle.] 

Dislocations  op  the  Astragalus. 

A  luxation  of  the  astragalus,  either  simple  or 
complicated  with  a  laceration  of  the  integuments, 
as  Mr.  Hey  has  remarked,  is  an  accident  which 
does  not  often  occur.  Above,  the  astragalus  is 
articulated  with  the  tibia  and  fibula,  to  which 
it  is  united  by  powerful  ligaments;  below  it  is 
united,  by  means  of  a  capsular  and  strong  inter- 
osseous ligament,  to  the  os  calcis;  while  in  front,  it 
is  connected  to  the  os  naviculare  by  a  capsular  and 
broad  internal  lateral  ligament.  Thus  situated  it 
is  evident  that  its  displacement  is  not  likely  to 
happen  with  great  frequency;  yet  this  observation 
must  be  received  only  as  a  comparative  one;  for 
the  cases  of  dislocation  of  the  astragalus  now  on 
record  are  rather  numerous. 

[The  dislocations  of  the  astragalus  have  of  late 
years  received  a  considerable  share  of  attention. 
Mr.  Turner  of  Manchester,  has  published  a  me- 
moir, founded  on  a  collection  of  fifty  cases.  (See 
Trans,  of  Prov.  Med,  and  Surg,  Association, 


1843.)  Another  was  published  by  M.  Broca  in 
1852,  containing  an  analysis  of  as  many  as  130 
cases.  (See  Mem.  de  la  Sociele  de  Chir.  t.  iii.  1853.) 
The  subject  has  also  been  investigated  by  MM. 
Hancock,  Nelaton,  Malgaigne,  and  others. 

From  these  data  it  appears,  that  dislocations 
of  the  astragalus  occur  in  a  variety  of  waj's.  They 
may  be  divided  in  the  first  place  into  two  principal 
classes;  those  in  which  the  astragalus  is  displaced 
from  the  os  calcis  and  scaphoid  bone,  the  ancle- 
joint  being  unaffected;  and  those  in  which  it  is 
dislocated  not  only  from  these  bones,  but  from  the 
tibia  and  fibula  also. 

The  first  has  been  described  as  an  incomplete, 
and  the  second  as  a  complete  dislocation ;  the  one 
has  also  been  called  the  sub-astragaloid  (Broca),  and 
the  other  the  doMe  dislocation,  which  name  was 
first  applied  to  it  by  Boyer.  The  latter  nomen- 
clature has  been  adopted  by  M.  Malgaigne.  In 
the  description  of  both  the  sub-astragaloid,  and 
the  complete  or  double  dislocation,  further  subdi- 
vision becomes  necessary,  according  to  the  direc- 
tion in  which  the  bone  is  displaced. 

Sub-astragaloid  dislocations ;  or  dislocations  of  tlie 
astragalus  from  the  os  calcis  and  seapJioid  bone. 

These  may  take  place  in  four  different  directions, 
forwards,  inwards,  outwards,  and  backwards.  They 
are  frequently  complete  as  regards  the  astragalo- 
scaphoid,  but  incomplete  as  regards  the  calcaneo- 
astragaloid  articulation;  that  is,  the  head  of  the 
astragalus  is  completely  removed  from  the  cavity 
of  the  scaphoid,  but  the  astragalus  still  remains 
partially  supported  by  the  os  calcis.  A  partial  dis- 
placement, however,  of  the  head  of  the  astragalus 
from  the  scaphoid  may  occur  separately,  without 
any,  or  with  very  slight,  movement  of  the  as- 
tragalus on  the  08  calcis;  and  this  kind  of 
sub-luxation  may  be  considered  as  the  first  stage 
of  the  sub-astragaloid  dislocation.  Cases  have 
been  noticed  by  Boyer,  Richerand,  Roux,  and 
others.  The  following  instance,  recorded  by  Mr. 
Adams,  of  the  London  Hospital,  is  a  good  example 
of  the  injury.  A  heavy  bag  of  rice  had  fallen  on 
the  outside  of  the  patient's  ancle,  and  had  driven 
the  head  of  the  astragalus  inwards,  and  slightly 
upwards  from  its  connection  with  the  navicular 
bone.  The  foot  presented  very  slight  apparent  de- 
formity, being  merely  thrust  a  little  outwards, 
without  any  eversion  of  the  sole.  The  head  of  the 
astragalus  formed  an  unnatural  projection  on  the 
inside  of  the  tarsus,  and  a  considerable  depres- 
sion beneath  was  very  apparent.  There  was  no 
fracture  of  the  fibula.  The  reduction  was  easily 
accomplished.  The  knee  being  flexed  upon  the 
thigh,  the  foot  was  forcibly  drawn  inwards,  while 
the  head  of  the  astragalus  was  pushed  downwards 
and  outwards,  and  it  passed  at  once  into  its  natural 
position.  A.leg  splint,  with  a  foot-piece,  was  placed 
outside  the  limb,  and  to  this  the  foot  was  bandaged 
— a  compress  being  placed  over  the  head  of  the 
astragalus.  Mr.  Adams  also  mentions  a  case  of 
dislocation  of  the  head  of  the  astragalus  upwards 
and  outwards,  the  preparation  of  which  is  in  the 
museum  of  the  London  Hospital.  {Lancet,  vol.  i. 
1847,  p.  183.)  M.  Malgaigne  thinks  the  head" of 
the  astragalus  may  sometimes  be  completely  dislo- 
cated from  the  scaphoid  without  any  notable  dis- 
placement upon  the  os  calcis,  although  of  course 
the  calcaneo-astragaloid  ligaments  must  be  wholly 
or  partially  torn.] 
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1.  [Dislocation  of  the  astragalus  forwards  from  the 
OS  calcis  and  scaphoid  hone.~ln  this  cnse  tlie  head 
of  the  astragalus  completely  leaves  the  cavity  of  the 
scaphoid  boue,  and  is  thrown  forwards  on  to  the  upper 
surface  of  the  scaphoid  and  cuneiform  bones,  'i'he 
body  of  the  astragalus  is  thrown  more  or  less  for- 
wards also  upon  the  os  calcis;  sometimes  its  pos- 
terior sharp  edge  rests  in  the  groove  which  separates 
the  two  articular  surfaces  of  that  bone,  and  this 
circumstance  Dupuytren  thought  might  be  the 
cause  of  the  difficulty  often  met  with  in  the  reduc- 
tion. The  ancle-joint  is  uninjured.  The  head  of 
the  astragalus  forms  a  striking  prominence  on  the 
dorsum  of  the  foot.  The  malleoli  are  carried  for- 
wards with  the  astragalus,  and  the  heel,  therefore, 
appears  lengthened,  while  the  anterior  part  of  the 
foot  is  in  a  corresponding  degree  shorter  than  na- 
tural. The  lengthening  of  the  heel,  M.  Malgaigne 
observes,  will  distinguish  this  case  from  the  sub-luxa- 
tion of  the  astragalus  on  the  scaphoid,  which  has 
been  mentioned  above,  and  by  the  degree  of  this 
elongation  the  extent  to  which  the  astragalus  has 
been  carried  forwards  upon  the  os  calcis  may  be 
estimated.  The  head  of  the  astragalus,  instead  of 
being  thrown  directly  forwards,  may  pass  in  an 
obli  que  direction  outwards  or  inwards,  its  head 
and  neck  in  the  one  case  resting  on  the  cuboid 
bone,  and  in  the  other  upon  the  inner  part  of  the 
scaphoid.  The  cause  of  the  dislocation  forwards 
is  usually  a  fall  upon  the  anterior  part  of  the  foot 
■while  it  is  in  the  extended  position,  or  a  fall  back- 
wards while  the  anterior  part  of  the  foot  is  fixed. 
If  the  foot  at  the  moment  of  the  accident  is  ab- 
ducted or  adducted  as  well  as  extended,  the  dis- 
ocation  may  take  the  oblique  direction  inwards  or 
outwards  which  has  just  been  alluded  to. 

A  dislocation  of  the  astragalus  forwards  oc- 
curred in  the  person  of  Mr.  Carmichael  of  Dublin, 
and  was  caused  by  his  horse  falling  with  him, 
and  throwing  him  with  great  violence  on  the  an- 
terior part  of  the  right  foot.  The  following  symptoms 
■were  observed  and  recorded  by  Dr.  Macdonnell,  and 
afford  a  good  exemplification  of  the  appearances  pro- 
duced by  the  injury.  The  toes  were  turned  outwards, 
the  inner  edge  of  the  foot  forming  an  angle  of  about 
thirty  degrees  with  its  natural  direction  ;  the  sole 
was  slightly  turned  outwards,  and  the  outer  edge 
slightly  elevated.  The  concavity  of  the  tendo 
Achillis  posteriorly  was  increased,  and  the  heel 
lengthened.  On  grasping  the  soft  parts  between  the 
tendo  Achillis  and  the  tibia,  the  distance  between 
them  was  found  to  be  much  greater  than  in  the 
other  leg.  The  absence  of  the  hard  projection, 
which  would  have  been  formed  by  the  upper  part 
of  the  astragalus,  had  it  passed  backwards  with 
the  rest  of  the  tarsus,  was  evident.  Each  mal- 
leolus was  perfectly  defined,  below  iind  before 
the  inner  there  was  a  hard  prominence,  over 
which  the  skin  was  tense,  formed  by  the  inner 
surface  of  the  astragalus,  brought  into  relief  by 
the  dislocation  and  the  slight  eversion  of  the  sole 
of  the  foot.  The  most  striking  feature  of  the  de- 
formity consisted  in  a  prominence  on  the  dorsum 
of  the  foot.  Immediately  in  front  of  the  tibia  this 
prominence  presented  a  flat  surface,  broad,  from 
the  tibia  forwards,  about  a  finger's  breadth,  from 
which  there  was  an  abriipt  descent  to  the  anterior 
part  of  the  tarsus.  Over  this  projection,  caused 
by  the  hpsid  of  the  astragalus  thrown  upon  the 
upper  surface  of  the  scaphoid  and  cuneiform  bones, 
the  integuments  were  so  tense,  that  it  was  evi- 


dent a  very  small  additional  force  would  hav. 
driven  the  astragalus  through  them.  Lastl)',  on 
taking  the  distance  from  the  point  of  the  internal 
malleolus  to  the  extremity  of  the  great  toe,  it  was 
found  to  be  almost  an  inch  less  than  the  distance 
between  the  same  points  in  the  other  foot.  The 
foot  could  be  flexed  and  extended,  but  any  move- 
ment occasioned  severe  pain.  (Lancet,  vol.  i, 
1847,  p.  222.)] 

Reduction.  —  In  some  cases  of  this  description 
the  reduction  has  been  found  to  he  impracticable. 
Desault  believed  the  impediment  to  depend  upon 
the  head  of  the  bone  being  constricted  in  the  narrow 
opening  of  the  capsule;  and  an  example  is  recorded 
by  him  of  the  complete  or  double  dislocation  in  which 
the  reduction  was  accomplished  by  dividing  the 
skin,  and  then  extending  the  incision  through  a 
part  of  the  ligaments.  He,  therefore,  recommended 
a  similar  practice  in  the  partial  dislocation  also. 
However,  in  his  Joitrn.  de  Chir.  a  case  is  related  of 
simple  dislocation  of  the  astragalus  from  the  os 
calcis  and  os  naviculare,  where  the  reduction  was 
easily  performed  by  common  means.  Boyer 
thought  the  difficulty  arose  rather  from  the  impos- 
sibility of  making  the  extending  force  and  the 
pressure  of  the  surgeon's  hand  operate  with  much 
effect  upon  the  displaced  bone,  and  that  the  luxated 
astragalus  may  be  so  wedged  between  the  tibia,  os 
calcis,  and  os  naviculare,  that  its  reduction  is  im- 
possible, as  Boyer  has  actually  seen.  In  the  case 
here  referred  to  things  were  left  to  take  their 
course,  except  that  every  possible  means  was  em- 
ployed to  keep  off  inflammation.  The  result  was, 
that  the  skin  covering  the  projection  of  the  astra- 
galus at  the  inner  and  upper  part  of  the  foot 
sloughed,  and  amputation  was  at  length  deemed 
necessary.  {Mai.  Cliir.  t.  iv.  p.  400.)  A  similar 
example  is  recorded  by  Sir  A.  Cooper.  {On  Dis- 
locatio?is,  p.  360.)  In  another  case,  pressure  was 
made  with  a  tight  bandage  on  the  prominence  of 
the  astragalus,  and  the  soft  parts  over  it  became 
gangrenous,  yet  a  recovery  followed  without  ampu- 
tation, all  the  projecting  portion  of  the  astragalus 
having  gradually  come  away  in  fragments.  {ffet/''s 
Bract.  Obs.  p.  384.  2nd  ed.) 

[Another  cause  of  difficult}-  which  has  been 
suggested  is  the  slipping  of  the  head  of  the  astra- 
galus between  the  tendons,  bj^  which  its  neck  may 
then  be  constricted.  »  Thus,  when  the  head  passes 
obliquely  forwards  and  inwards,  it  may  become 
engaged  between,  and  be  firmly  held  b}',  the  ten- 
dons of  the  tibialis  anticus  and  posticus. 

M.  Malgaigne  suggests,  that  as  it  is  very  difficult 
to  know  in  the  first  instance  what  the  obstacle  may 
be,  it  is  better  first  to  try  simple  pressure,  with- 
out extension,  the  thumbs  being  placed  on  the  head 
of  the  astragalus  and  the  fingers  crossed  under 
the  heel,  the  leg  being  flexed  to  the  utmost  upon  the 
thigh.  Should  this  not  succeed  stronger  measures 
may  then  be  adopted.  {Traitt  rfcs  jFVwf.  t.  ii.  p. 
1035.) 

In  Mr.  Carmichael's  case,  Drs.  Hutton  and  Mac- 
donnell,  after  flexing  the  leg  strongly  on  the  thigh, 
and  making  extension  and  counter-extension  at 
the  foot  and  knee,  endeavoured  to  press  the  heel 
forward,  and  the  astragalus  and  tibia  bnckwnrd, 
while  tiie  toes  were  drawn  inward,  and  the 
outer  edge  of  the  foot  somewliat  depressed. 
This  not  having  the  slightest  effect,  more  powerful 
extension  with  the  pulleys  was  resorted  to.  For 
this  puqiose  a  strap,  on  tlie  part  of  which  corres- 
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ponding  to  the  sole  was  n  pad  with  an  iron  ring 
firmly  attached  to  it,  was  buckled  round  the  foot, 
immediately  in  front  of  the  astragalus  ;  and  a 
piece  of  girth  web  was  then  placed  on  the  heel, 
with  its  ends  crossed  on  the  dorsum  of  the  foot, 
and  made  fast  to  the  ring,  to  which  latter  the 
pulleys  were  attached.  The  counter-extension 
was  made  from  the  lower  part  of  the  thigh, 
the  knee-joint  being  kept  strongly  flexed.  Gra- 
dual and  continued  extension  was  kept  up  for 
about  ten  minutes,  and  while  Messrs.  Hutton  and 
Macdonnell  were  engaged  in  the  guidance  of  the 
bones,  in  the  manner  above  mentioned,  Mr. 
Carmichael  himself  made  a  sudden  and  violent 
effort,  and  the  bone  slipped  into  its  place.  A 
rapid  recoverj'  took  place,  and  in  little  more  than 
a  month  after  the  accident  he  was  able  to  stand 
Upon  the  injured  foot  without  pain.  (See  Dublin 
Jow-nal  of  Med.  Nov.  1838,  p.  236.) 

In  the  simple  dislocation  means  such  as  the 
above  will  in  the  majority  of  cases,  with  the  as- 
sistance of  chloroform,  accomplish  the  reduction  ; 
should  they  not  suffice,  subcutaneous  section  of  the 
tendo  Achillis  should  be  practised,  and  any  other 
tendon  (the  tibialis  anticus,  for  instance,)  which 
seemed  to  interfere  with  the  return  of  the  bone 
to  its  place,  might  also  be  divided.  If,  notwith- 
standing all  this,  the  bone  is  stiU  irreducible, 
nothing  further  should  be  done,  but  the  parts 
should  be  left  to  themselves,  and  in  all  probability 
the  patient  will  recover  a  verj'  useful  limb,  though 
of  course  the  deformity  will  remain.  Certainly, 
no  attempt  should  be  made  in  ihe  first  instance, 
and  in  a  simple  dislocation,  to  remove  the  dislocated 
bone.  It  may  be,  that  the  skin  will  slough,  and 
the  bone  protrude,  and  a  part  or  the  whole  of  it 
may  then  be  removed  without  adding  to  the  mis- 
chief, and  with  much  less  risk  than  would  be 
incurred  by  at  once  making  incisions  and  converting 
a  simple  into  a  compound  dislocation.  Cases  have 
been  already  referred  to  in  which  the  bone  pro- 
tnided,  and  was  allowed  to  separate  spontaneously. 

If  the  dislocation  is  originally  compound,  however, 
the  case  is  different,  though  here  also  the  reduction 
should  be  attempted  in  the  first  instance,  on  the 
same  principles  as  in  the  simple  dislocation,  and 
the  wound  in  the  skin  may  be  enlarged,  and  the 
tendons  divided  if  it  appears  to  be  necessary. 
The  compound,  however,  is  much  more  frequently 
irreducible  than  the  simple  dislocation.  In  seven- 
teen cases  of  sub-astragaloid  dislocation,  says  M. 
Broca,  reduction  was  only  possible  in  five.  In  the 
irreducible  cases,  the  removal  of  the  astragalus 
should  be  immediately  practised,  and  the  foot 
should  be  at  once  adjusted  as  well  as  may  be  to 
the  articular  extremities  of  the  tibia  and  fibula. 
In  some  cases  it  will  be  sufficient  only  to  saw  off 
the  projecting  portion  of  the  bone,  and  to  leave  the 
remainder,  but  when  the  entire  bono  or  the  greater 
part  of  it  protrudes  through  the  skin,  and  when  it 
is  much  loosened  from  its  surrounding  connec- 
tions, it  is  better  to  take  away  the  whole. 

Some  authorities  recommend  the  removal  of  the 
bone,  even  when  not  irreducible,  if  it  has  been 
much  separated  from  the  surrounding  parts,  fearing 
that  the  loss  of  vascular  supply  would  occasion  its 
necrosis.  It  must  be  remembered  that  the  astra- 
galus is  peculiarly  circumstanced  in  this  respect, 
by  far  the  greater  part  of  its  surface  being  articular, 
and  a  very  small  portion,  comparatively  with  other 
bones,  being  available  for  the  entrance  of  blood  I 


vessels.  On  this  point  M.  Malgaigne  observes, 
that  the  question  of  reduction  in  compound  dis- 
location of  the  astragalus  depends  entirely,  in  his 
opinion,  upon  the  connections  which  the  bone  has 
preserved  with  the  surrounding  parts  ;  and  it  is 
important  to  remember  that  the  portion  of  the  bone 
forming  the  ancle-joint  contributes  nothing  to  ita 
nutrition,  the  elements  of  which  reach  it  chiefly 
by  its  inferior  surface.  When,  therefore,  the 
astragalus  has  escaped  entirely  by  the  wound,  even 
though  it  may  have  preserved  its  connections  with 
the  tibia  and  fibula,  the  reduction  would  be  fol- 
lowed by  an  almost  certain  necrosis.  He  refers  to 
eight  cases  of  reduction,  of  which  three  were 
fatal,  and  one  was  followed  by  a  caries,  probably 
incurable.    {Traite  des  Fract.  <^c.,  t.  ii.  p.  106fi.) 

Taking  into  consideration  the  severity  of  the 
injury,  the  results  of  excision  of  the  astragalus  are 
very  satisfactory.  According  to  Mr.  Turner's 
tables,  in  eighteen  cases  in  which  the  whole  bone 
was  taken  away,  a  useful  foot  was  obtained  in 
thirteen  ;  in  one  there  was  ankylosis,  and  the  re- 
maining four  died.  In  six  cases  of  partial  excision, 
there  remained  a  useful  foot  in  three  ;  ankylosis  in 
one,  more  or  less  lameness  and  deformity  in  the 
other  two.  A  movable  joint,  therefore,  appears 
to  be  the  rule,  and  ankylosis  the  exception. 

The  remarks  here  made  respecting  the  treatment 
of  compound  dislocations,  are  applicable  to  the 
lateral  dislocations,  as  well  as  to  that  specially 
under  consideration,] 

2.  [Dislocatin7i  of  the  astragalus  inwards  from 
the  OS  calcis  and  scaphoid  hone. — M.  Malgaigne 
refers  to  as  many  as  ten  cases  of  this  kind  of 
dislocation  of  the  astragalus,  of  which  four  were 
simple  and  six  were  compound.  They  may  be 
caused  by  a  fall  on  the  heel,  the  foot  -being  in  a 
position  of  abduction,  or  by  direct  violence  operating 
against  the  outer  side  of  the  leg.  The  astragalus 
with  the  tibia  and  fibula  is  carried  inwards,  some- 
times directl}',  sometimes  slightly  forwards  or  back- 
wards at  the  same  time.  In  several  cases  the  fibula 
has  been  fractured  a  little  above  the  ancle-joint. 
The  appearances  are  explained  by  the  following 
case,  which  was  observed  by  Mr.  H.  Cline,  in  St. 
Thomas's  Hospital,  in  1815.  Some  heavy  stones 
had  fallen  on  the  patient,  and  had  caused  a  compound 
fracture  of  the  left  leg,  and  a  dislocation  of  the 
right  astragalus  from  the  other  bones  of  the  tarsus. 
The  whole  foot  was  somewhat  displaced  outwards- 
the  08  calcis  projected  much  beyond  the  outer 
ancle,  the  prominence  of  which  was  nearly  lost  • 
there  was  a  remarkable  depression  below  the 
outer  ancle,  between  it  and  the  displaced  os  calcis  • 
whilst  there  was  an  equally  remarkable  projection 
below  the  inner  ancle,  produced  bj'  the  dislocated 
astragalus.  It  thus  appeared  that  the  astragalus 
was  dislocated  inwards  from  the  navicular  bone 
and  03  calcis,  so  as  to  have  its  inferior  articulatory 
surfaces  resting  on  the  inner  edge  of  the  (is  calcis. 
(See  Sir  A.  Cooper,  On  Dislocations,  p.  329,  ed.  by 
B.  Coo}tcr,  1!S42.)  In  former  editions  of  Sir  A. 
Cooper's  work,  the  prominence  of  the  heel  is  said 
to  have  been  diminished  in  this  case  ;  if  so  the 
astragalus  must  have  been  displaced  slightly  back- 
wards as  well  as  inwards.  In  another  case, 
carefully  recorded  by  Mr.  Hancock,  the  fibula 
was  fractured  three  inches  above  the  ancle  :  the 
axis  of  the  tibia,  instead  of  falling  in  the  centre 
of  the  foot,  was  thrown  inwards  and  slightly  for- 
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wards.  The  position  and  direction  of  the  foot 
were  not  materially  altered,  further  than  by  its 
projecting  considerably  on  its  outer  side,  and  the 
toes  turning  slightly  outwards,  but  its  dorsum  looked 
upwards,  as  in  the  natural  condition.  On  the 
outer  side  of  tiie  foot,  the  anterior  extremity  of 
the  03  calcis,  where  it  unites  with  the  cuboid  bone, 
could  be  very  distinctly  felt,  whilst  above  there 
was  a  considerable  cavity,  instead  of  the  prominence 
formed  by  the  astragalus  and  external  malleolus. 
By  pressing  with  the  fingers  on  the  dorsum  of 
the  foot,  a  cavity  could  likewise  be  distinguished 
behind  the  posterior  margin  of  the  scaphoid  bone. 
On  the  inner  side  of  the  foot  was  a  prominence 
corresponding  to  the  internal  malleolus,  of  which 
the  inferior  margin  could  be  distinctly  defined,  and 
anteriorly  and  inferiorly  another  projection  more 
prominent,  evidently  caused  by  the  head  of  the 
astragalus,  over  which  the  skin  was  tense,  thin, 
and  vesicated.    (See  Lancet,  Oct.  1814.  p.  36.) 

_  A  dislocation  of  the  astragalus  inwards  was 
dissected  by  M.  Ne'laton,  and  a  representation  of  it 
is  given  by  M.  Malgaigne.  (See  pi.  xxx.  fig.  3.) 
The  foot  was  displaced  outwards,  without  e version 
of  the  sole,  the  astragalus  was  carried  inwards 
and  a  little  forwards,  so  that  its  head  rested  upon 
the  inner  surface  of  the  scaphoid.  The  groove  of 
the  neck  of  the  astragalus  received  the  edge  of 
the  cavity  of  the  scaphoid;  and  the  posterior  angle 
of  the  astragalus  was  engaged  in  the  groove  which 
separates  the  two  articular  surfaces  of  the  cal- 
caneum.  There  was  rupture  of  that  part  of  the 
internal  lateral  ligament  which  passes  from  the 
astragalus  to  the  os  calcis,  of  the  interosseous  liga- 
ment, and  of  the  astragalo-scaphoid  ligament.  The 
external  lateral  ligament  was  entire,  but  the 
posterior  and  external  part  of  the  malleolus  was 
torn  off,  which  is  equivalent  to  a  rupture  of  the 
ligament. 

Reduction. — In  Mr,  Cline'a  case  the  dislocation 
was  reduced  by  fixing  the  knee,  having  the  thigh 
bent  at  a  right  angle  with  the  body.  Extension 
was  then  made,  by  taking  hold  of  the  metatarsus 
and  protuberance  of  the  os  calcis,  and  drawing 
the  foot  gently  and  directly  from  the  leg.  During 
the  extension,  Mr  Cline  put  his  knee  against  the 
outside  of  the  joint,  and  the  patient's  foot  being 
pressed  against  it,  the  os  calcis  and  navicular  bones 
slipped  into  their  place,  carrying  with  them  the 
rest  of  the  foot,  and  the  defonnity  disappeared. 

In  Mr.  Plancock's  case  the  difficulty  was  much 
greater.  Pressure  with  the  knee  against  the  outer 
edge  of  the  foot  was  first  tried,  and  then  extension 
was  made  with  the  pulleys,  but  equally  without 
Buccess.  Six  days  afterwards,  an  apparatus  having 
been ■  constructed  fertile  purpose  of  holding  the 
foot  firmly  during  the  extension,  the  pulleys  were 
again  applied,  and  traction  was  kept  up  for  an  hour 
and  a  quarter,  but  no  efft^ct  was  produced  till 
arrangements  were  made  to  draw  the  foot  forwards 
and  to  press  the  tibia  backwards,  when  the  bone 
immediately  returned  into  its  place.  In  tiiis  case 
the  integuments  over  the  point  of  pressure,  and 
the  internal  calcaneo-scaphoid  ligament  sloughed, 
and  allowed  the  head  of  the  bone  to  protrude, 
It  was  therefore  sawn  away,  to  the  extent  of 
about  three-quarters  of  an  inch.  This  patient 
recovered  perfectly,  and  after  a  time  was  able  to 
walk  as  well  as  before  the  accident  happened. 
(&eo  Lancet,  Oct.  S,  1044,  p.  35.) 

The  question  of  treatment  in  cases  of  compound 


dislocation  has  already  been  discussed  in  speakin" 
of  the  dislocation  forwards.]  ° 

3.  [Dislocation  oftli&  astragalus  oulwards  from 
the  OS  calcis  and  scaphoid  bone.  —  This  appears  to 
be  less  frequent  than  the  displacement  already 
described,  for  M.  Malgaigne  could  only  discover 
four  well  authenticated  examples  ;  two  of  which 
were  observed  by  himself.  In  three  the  cause 
was  a  fall  on  the  external  border  of  the  foot  ;  in 
tiie  fourth  a  cart  had  fallen  upon  the  leg.  In  all 
four  the  tibia  and  fibula  were  uninjured.  He  thus 
describes  the  symptoms : — The  foot  is  inverted,  its 
internal  border  raised,  the  sole  looking  inwards, 
the  point  turned  towards  the  same  side.  The  head 
of  the  astragalus  causes  a  prominence  upwards 
and  outwards  upon  the  cuboid,  but  the  body  of 
the  bone  is  also  carried  outwards  with  the  malleolus 
externus,and  beneath  is  a  depression  which  testifies 
to  the  displacement  of  the  calcaneum  inwards. 
On  the  inner  side,  on  the  contrary,  the  tibial 
malleolus  is  so  deeply  placed  that  it  can  scarcely  be 
felt ;  beneath  it  is  an  elongated  projection,  caused 
by  the  internal  border  of  the  os  calcis,  of  which 
the  lesser  process  can  be  distinctly  felt,  and  the 
ancle  is  widened  in  consequence.  More  forward 
the  prominence  of  the  scaphoid  can  be  felt,  nearer 
to  the  OS  calcis  than  natural,  which  explains  the 
inclination  of  the  foot  inwards. 

In  the  two  cases  seen  by  M.  Malgaigne  the  dis- 
location was  simple;  in  both  the  astragalus  was 
displaced  somewhat  forwards  as  well  as  outwards. 
In  the  other  two  cases,  seen  by  M.  Letenneur,  the 
dislocation  was  compound :  in  one  the  head  of  the 
astragalus  corresponded  to  the  external  border  of 
the  foot,  and  protruded  entirely  through  the  wound, 
while  posteriorly  a  portion  of  its  large  articular 
facette  could  be  seen  projecting  more  than  an  inch 
beyond  the  corresponding  surface  of  the  os  calcis ; 
in  the  other  the  head  was  less  prominent,  its  in- 
ternal portion  being  still  covered  by  the  integu- 
ments, but  posteriorly  the  large  articular  surface 
had  completely  quitted  the  os  calcis.  The  projec- 
tion of  the  bodi/  of  the  astragalus  outwards  would 
distinguish  this  case  from  that  in  which  the  bone 
is  dislocated  forwards,  but  with  its  Iiead  directed 
obliquely  outwards. 

Reduction. — One  of  the  cases  under  M.  INIal- 
gaigue  was  not  seen  by  him  till  two  months  after 
the  accident,  the  dislocation  was,  therefore,  suffered 
to  remain  luireduced.  The  other  was  reduced  by 
the  internes  of  the  Hopital  St.  Louis  in  the  follow- 
ing manner,  twenty-four  hours  after  the  accident, 
with  the  aid  of  chloroform.  One  held  the  inferior 
part  of  the  leg,  while  another  made  extension  by 
placing  one  hand  on  the  heel  and  the  other  on  the 
front  of  the  foot;  a  third  then  made  pressure  with 
his  thumbs  upon  the  head  of  the  astragalus  to  push 
that  bone  inwards,  backwards,  and  downwards, 
raising  at  the  same  time  the  outer  border  of  the 
foot  and  canning  its  point  outwards;  at  the  first 
attempt  the  bone  returned  with  a  snap  into  its 
place. 

In  the  two  cases  of  compound  dislocation  under 
M.  Letenneur,  reduction  was  found  impractica- 
ble, and  the  astragalus  was  therefore  removed. 
(See  Alalgaigne,  Traite  dcs  Fract.  t.  ii.  p.  1045. 
Letenneur  Rev.  Med.  Chir.  1854,  t.  xii.  p.  19.)] 

4.  [Dislocation  of  the  astragalus  bachvards  from 
tho  OS  calcis  and  scaphoid  bone. — M.  Malgaigne 
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only  mentions  one  case  of  this  displacement,  ob- 
served by  M.  Parise.  The  accident  was  caused 
by  forced  flexion  of  the  foot  upon  the  leg.  In  con- 
sequence of  the  swelling  the  nature  of  the  accident 
■was  not  recognised,  and  reduction  was  not  at- 
tempted. Nine  months  afterwards  the  following 
was  the  condition  of  the  parts  : — The  foot  was 
bent  to  a  right  angle  on  the  leg,  its  point  a  little 
turned  inwards,  its  internal  border  slightly  de- 
pressed. The  anterior  part  of  the  foot  was  length- 
ened, the  bones  of  the  leg  having  passed  backwards 
with  the  astragalus,  so  that  the  external  malleolus 
nearly  touched  the  tendo  Achillis.  By  pressing  on 
the'instep  the  extensor  tendons  were  felt  to  be  tense ; 
on  the  outer  side  was  an  osseous  prominence,  which 
appeared  to  be  the  head  of  the  astragalus,  and  im- 
mediately in  front  of  it  a  deep  depression.  Pos- 
teriorly the  prominence  of  the  heel  was  completely 
effaced,  and  the  leg  flattened;  the  posterior  surface 
of  the  leg  was  interrupted  at  the  level  of,  and  a 
little  beneath  the  malleoli,  by  an  osseous  projection, 
which  raised  the  tendo  Achillis  and  overlapped  the 
03  calcis  posteriorly  by  nearly  half  an  inch.  Above 
this  projection  was  another,  less  prominently 
marked,  formed  by  the  posterior  border  of  the  ar- 
ticular surface  of  the  tibia.  There  was  no  trace  of 
fracture  or  separation  of  the  malleoli.  The  leg 
was  shortened  about  a  quarter  of  an  inch.  The 
toes  were  much  flexed,  the  great  toe  in  both  pha- 
langes, the  four  other  toes  in  the  two  last  phalanges 
only,  the  first  phalanges  being,  on  the  contrary, 
raised  at  an  angle  upon  the  metatarsal  bones,  indi- 
cating thus  the  elongation  which  both  flexor  and 
extensor  tendons  had  undergone.  (See  Malgaigne, 
Traite,  des  Frael.  t.  ii.  p.  1 047,  and  Parise,  Annales 
de  la  Oiir.  1845,  t.  xiv.  p.  467.)] 

IDonble  or  complete  dislocations  qftJie  astragalus. 

In  these  cases  the  astragalus  is  displaced 
from  all  its  articular  connections  ;  from  the  tibia 
and  fibula,  as  well  as  from  the  scaphoid  and  os 
calcis.  These,  like  the  sub-astragal oid  dislocations, 
may  take  place  in  various  directions,  and  it  is 
necessary,  as  in  those  cases,  to  speak  of  a  disloca- 
tion forwards,  inwards,  outwards,  and  backwards, 
with  the  addition  of  two  others  ;  viz.  a  rotatory 
dislocation  (luxation  par  rotation  sur  place — Mal- 
gaigne), in  which  the  bone  remains  between  the 
tibia  and  os  calcis,  but  undergoes  a  movement  of 
rotation,  more  or  less  extensive,  on  its  vertical  axis; 
and  a  dislocation  '■^ par  renversement,"  in  which  the 
bone  may  become  turned  completely  upside  down.] 

[  1 .  Douhle  or  complete  dislocation  of  tlie  astragalus 
forwards.  —  In  this  case  the  astragalus  is  thrown 
forwards  from  between  the  tibia  and  os  calcis,  and 
rests  upon  the  upper  surface  of  the  tarsus.  This 
kind  of  displacement  has  been  repeatedly  observed. 
The  astragalus  may  pass  directly  forwards,  or 
obliquely  forwards  and  outwards,  or  forwards  and 
inwards.  M.  Malgaigne  mentions  as  many  as 
twenty-six  examples  ;  in  seven  of  these  the  dis- 
location was  directly  forwards,  in  fifteen  for- 
wiirds  and  outwards,  and  in  four  forwards  and 
inwards.  Of  the  twenty-six,  nine  were  simple, 
and  seventeen  were  compound  dislocations.  The 
degree  of  displacement  varies  somewhat  ;  the  as- 
tragalus may  bo  thrown  completely  forwards  from 
between  the  tibia  and  the  calcancum,  or  its  posterior 
portion  may  still  be  engaged  between  these  bones,  to 
a  greater  or  less  extent,   Forced  extension  of  the 


foot  appears  to  be  the  most  frequent  cause  of  the 
dislocation  of  the  astragalus  forwards,  and  if  the 
extension  is  combined  with  inversion  or  eversion 
of  the  foot,  the  dislocation  takes  an  oblique  direc- 
tion outwards  or  inwards.  Extension  of  the  foot, 
it  will  be  observed,  is  the  common  cause,  of  the 
dislocation  of  the  tibia  forwards  at  the  ancle-joint, 
of  the  sub-astragaloid  dislocation  forvifards,  and  of 
the  double  dislocation  now  under  consideration ;  but 
there  is,  no  doubt,  some  difference  in  the  degree, 
and  in  the  mode  of  operation  of  the  dislocating 
force,  not  easily  to  be  explained  or  appreciated, 
which  determines  the  nature  of  the  displacement 
in  each  case. 

A  case  of  complete  simple  dislocation  forwards, 
under  the  care  of  Mr.  Gaskell,  in  the  Manchester 
Infirmary,  is  mentioned  in  Mr. Turner's  essaj'.  The 
accident  occurred  in  a  middle  aged  man,  in  conse- 
quence of  a  fall  from  a  considerable  height.  The 
astragalus  was  dislocated  forwards,  and  laj'  imder 
the  integmnents  and  tendons  of  the  foot.  The 
dislocation  was  apparently  perfect,  many  of  the 
projecting  points  and  surfaces  of  the  astragalus 
being  perceptible  through  the  skin.  The  bone  was 
reduced  after  persevering  for  some  time  in  drawing 
down  and  flexing  the  foot,  and  also  in  making 
pressure  upon  the  astragalus.  It  passed  into  its 
place  suddenly,  and  with  an  audible  snap  ;  the 
patient  in  three  weeks  was  able  to  walk,  and 
ultimately  recovered  the  perfect  use  of  his  limb. 
{Turner,  Transact,  of  the  Prov.  Med.  and  Surg, 
Association,  1843,  p.  403.)  It  was  in  a  case  of 
this  nature  that  Desault,  failing  to  obtain  reduc- 
tion by  other  means,  divided  the  skin,  and  en- 
larged the  opening  in  the  capsular  ligament  of  the 
head  of  the  astragalus,  after  which  he  was  able  to 
return  the  bone  into  its  place.  Suppuration,  necrosis, 
and  the  separation  of  several  fragments  of  the 
bone  took  place,  and  the  patient  did  not  recover 
for  eighteen  months.  The  double  dislocation  of 
the  astragalus  forwards  would  be  distinguished 
from  a  sub-astragaloid  dislocation  in  the  same 
direction  by  the  trochlear  surface  of  the  astragalus 
being  felt  under  the  skin,  or  if  the  swelling  pre- 
vented this  point  being  clearly  made  out,  by 
observing  that  the  distance  between  the  tibia  and 
the  tendo  Achillis  is  not  increased. 

A  case  of  complete  simple  dislocation  ybrii'arrfs 
and  ouiivards  is  recorded  by  Desault,  and  another 
by  Dupuytren.  Two  others  are  related  by  Mr. 
Guthrie.  The  bones  of  the  leg  were  entire  in  the 
two  first  cases,  but  in  the  two  latter  the  fibula  was 
fractured.  When  the  displacement  takes  this 
direction,  the  head  of  the  astragalus  is  directed 
towards  the  outer  border  of  the  foot,  and  rests 
upon  the  cuboid  and  external  cuneiform  bones. 
The  foot  is  adducted,  and  the  solo  is  directed 
inwards  ;  the  point  of  the  foot  also  is  turned  in- 
wards and  the  heel  outwards  ;  the  inner  border 
of  the  foot  is  shortened  by  the  approximation  of 
the  scaphoid  bone  to  the  calcaneum. 

In  Deeault's  and  Dupuytren's  cases  the  reduc- 
tion was  accomplished.  Those  related  by  Mr. 
Guthrie  were  not  seen  by  him  till  some  time 
after  the  accident,  they  therefore  remained  unre- 
duced, but  the  lameness  was  greatly  relieved  by 
an  apparatus  for  supporting  the  foot,  which  Mr. 
Guthrie  devised  for  the  piirpose.  (See  Hancock, 
Lancet,  Oct.  12th,  1844,  p.  71.) 

When  the  astragalus  is  dislocated  obliquely 
funvards  and  inwards,  the  sole  of  the  foot  is 
p  p  3 
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directed  outwards,  and  the  outer  edge  of  the  foot  is 
raised.  In  three  cases  of  compound  dislocation  in 
this  direction,  mentioned  by  Malgaigne,  the  head 
of  the  astragalus  was  directed  considerably  down- 
wards towards  the  sole  of  the  foot. 

An  account  of  the  dissection  of  an  old  unreduced 
dislocation  of  this  kind  has  been  given  by  Dr. 
J.  Neill  of  Pennsylvania.  The  position  of  the 
foot  in  this  case  was  diiferent  from  that  usually 
noticed  when  the  astragalus  has  passed  obliquely 
forwards  and  inwards,  for  it  was  much  inverted, 
and  presented  the  appearance  of  a  case  of  talipes 
varus.  A  small  portion  of  the  posterior  border  of 
the  astragalus  had  been  detached  by  fracture  from 
the  rest  of  the  bone,  and  the  tibia  had  been  forced 
between  the  fragments  and  widely  separated  them. 
The  larger  fragment  was  pushed  forwards,  and  its 
anterior  extremity  turned  inwards  ;  in  this  position 
it  was  ankylosed  to  the  os  calcis.  The  smaller 
fragment  was  pushed  backwards  and  remained 
movable.  The  tendon  of  the  flexor  longus  pol- 
licis  still  played  in  this  smaller  fragment.  The 
articular  surface  of  the  tibia  rested  upon  the  upper 
surface  of  the  os  calcis,  where  there  was  some 
attempt  at  the  formation  of  a  joint,  (Amer.  Journ. 
of  Med.  Scietioe,  .July,  1849,  p.  119.) 

The  reduction  should  be  conducted  on  much  the 
same  principle  as  in  the  sub-astragaloid  dislocation. 
Extension  should  be  made  upon  the  foot,  and 
counter-extension  upon  the  leg,  the  knee  being 
flexed  to  relax  the  muscles  of  the  calf  of  the  leg. 
The  surgeon  should  then  make  direct  pressure  upon 
the  prominent  astragalus,  to  push  it  backwards,  if 
possible,  into  its  place.    If  necessary  the  tendo 
Achillis  may  be  divided,  and  so  also  may  any 
other  tendons  which  appear  to  interfere  with  the 
replacement  of  the  bone.    Success  may  fairly  be 
anticipated  when  the   astragalus   still  remains 
partially  engaged  between  the  tibia  and  os  calcis, 
but  it  is  less  likely  to  be  attained  when  it  has  been 
thrown  completely  forwards  on  to  the  dorsum  of 
the  foot,  and  the  tibia  has  descended  behind  it  on 
to  the  OS  calcis.    In  a  case  of  simple  dislocation, 
when  reduction  cannot  be  obtained,  nothing  further 
should  be  done.    In  some  cases  the  bone  will 
adapt  itself  to  its  new  position,  and  a  tolerably 
useful  foot  will  ultimately  be  obtained  ;  in  others, 
and  what  is  more  probable,  the  integuments  will 
slough  over  the  dislocated  bone,  and  its  removal, 
in  whole  or  in  part,  will  become  necessary.    In  a 
case  of  compoMul  dislocation,  the  astragalus  should, 
as  a  general  rule,  be  replaced  if  possible,  and  the 
wound  closed  ;  if,  however,  this  cannot  be  accom- 
plished, it  will  be  better  to  dissect  away  the  bone 
at  once,  rather  than  leave  it  protruding  through 
the  wound.    There  may  be  cases  also  in  which, 
though  the  bone  can  be  reduced,  it  has  been  so 
much  separated  from  its  attachments  that  it  would 
be  useless  to  return  it ;  and  if  this  is  sometimes 
the  case,  as  M.  Malgaigne  thinks,  in  the  sub- 
astragaloid  dislocation,  ciforliori  it  is  so  when  the 
bone  has  been  separated  from  all  its  articular 
attachments. 

In  those  cases  of  compound  dislocation  in  which 
th^re  is  a  fracture  separating  the  head  and  neck 
from  the  body  of  the  astragalus,  and  the  body  alone 
IS  dislocated,  it  seems  especially  advisable  to 
remove  it ;  it  is  isolated  almost  completely  from 
Us  sources  of  vascular  supply,  and  its  necrosis  is 
nearly  certain  to  take  place  if  it  bo  allowed  to 
remain.    On  several  occasions  where  it  has  been 
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returned  its  subsequent  removal  has  become  ne- 
cessary, and  the  sufferings  of  the  patient  have  beei, 
much  increased,  and  the  treatment  prolonced  i;i 
consequence.  ° 

In  the  museum  of  St.  Mary's  Hospital  is  a  wa- 
S°Tr  ^""^y        astragalus,  removed  by  Di" 

K.  Hall  of  Torquay.  The  case  was  one  of  compound 
dislocation,  and  this  portion  of  the  bone  could  b. 
telt  loose  through  a  wound  on  the  dorsum  of  th. 
foot.  The  head  and  neck  of  the  bone  were  leii 
in  their  natural  position.  The  case  did  remark 
ably  well,  and  the  patient  was  able  to  walk  almost 
as  well  as  if  no  accident  had  happened.] 


2.  [Double  or  complete  dislocation  of  the  astraqalua 
inwards.~M..  Malgaigne  refers  to  sixteen  examples 
ot  this  accident  ;  of  which  six  were  simple,  and 
the  remaining  ten  were  compound  dislocations 
The  usual  cause  is  a  fall,  in  which  the  foot  is 
violently  twisted  outwards,  or  the  eversion  may  be 
combined  with  direct  pressure,  as  when  a  horse 
falls  on  his  side  with  the  leg  and  foot  of  the  rider 
against  the  ground. 

M.  L.  Boyer  met  with  a  good  example  of  this 
form  of  dislocation,  and  has  carefully  recorded  the 
symptoms.  _  The  foot  was  carried  outwards,  so 
that  its  axis  was  placed  external  to  the  axis  of 
the  leg  by  about  an  inch  and  a  quarter,  but  it  was 
not  everted.    The  os  calcis,  thus  carried  outwards, 
obscured  the  malleolus  externus  ;  underneath  this 
latter  was  a  deep  gap,  into  which  the  integuments 
could  be  pushed.    Internally  the  internal  malleo- 
lus was  prominent  ;  underneath  it  could  be  felt  a 
large  osseous  surface,  raising  the  skin,  and  easily 
recognisable  as  the  trochlear  surface  of  the  astragal  us 
turned  inwards.    More  anteriorly  were  felt  the 
head  and  neck  of  the  astragalus.  The  summit  of  the 
malleolus  internus  rested  upon  the  external  surface 
of  the  astragalus,  now  become  superior.  There  was 
no  fracture,  and  the  tibia  retained  its  connections 
with  the  fibula.    In  two  other  instances  of  simple 
dislocation  the  astragalus  was  turned  in  the  same 
way  as  in  the  case  just  related;  that  is,  with  its 
superior  surface  looking  inwards,  and  its  external 
surface  upwards  ;  but  in  a  case  of  which  Sir  A. 
Cooper  has  given  a  drawing,  and  in  another  which 
was  observed  by  M.  Malgaigne,  this  was  not 
the  case,  the  astragalus  having  been  displaced 
directly  inwards  without  undergoing  inversion. 
In  Sir  A.  Cooper's  case  the  head  of  the  astragalus 
was  completely  dislocated  from  the  scaphoid,  but 
the  body  was  not  completely  removed  from  between 
the  tibia  and  calcaneum.    In  M.  Malgaigne's  the 
dislocation  of  the  astragalus  was  incomplete  as 
regards  all  its  articulations  ;  the  head  was  only 
slightly  prominent  inwards,  and  the  internal  border 
only  of  the  trochlea  projected.    The  projection 
formed  by  this  latter  was  obscured  by  the  malleolus 
internus,  wliich  was  separated  from  the  tibia  by 
an  oblique  fracture,  and  carried  inwards. 

M.  Beyer's  case  is  the  onlj'  one  in  which  the 
reduction  was  effected.  Chloroform  having  been 
administered,  the  limb  was  placed  on  its  outer  side 
with  the  leg  semi-flexed.  Two  assistants  then  made 
counter-extension  from  the  thigh,  while  two  others 
made  extension  from  the  heel  and  fore-part  of  tho 
foot,  and  the  surgeon  pressed  the  astragalus  out- 
wards with  his  thumbs.  After  several  attempts 
the  bone  passed  under  the  tibia,  but  still  retained 
its  inverted  position.  Finding  this,  M.  Boj'er,  at 
tho  moment  when  the  extension  was  greatest. 
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pressed  against  the  foot  with  his  knee,  so  as  to 
bring  it  into  a  position  of  forced  adduction,  and  at 
tho  same  time  pressed  with  hia  thumbs  strongly 
against  the  upper  border  of  the  displaced  bone  ; 
the  astragalus  turned  round,  and  slipped  into  its 
place  with  an  audible  noise.  This  patient  recovered 
perfectlj'-. 

In  three  of  the  other  instances  of  simple  disloca- 
tion, in  which  the  reduction  could  not  be  effect- 
ed, the  skin  covering  the  prominent  astragalus 
sloughed,  and  the  bone  was  subsequently  extracted 
and  the  patients  recovered.  In  one,  under  M. 
Malgaigne,  an  eschar  formed,  but  the  patient  died 
shortly  after  its  separation,  and  without  the  bone 
having  been  extracted.  In  another,  under  M. 
Robert,  the  bone  was  exposed  by  a  crucial  incision, 
and  removed  live  days  after  the  accident,  without 
waiting  for  the  formation  of  a  sloiigh. 

In  the  cases  of  compound  dislocation  inwards  the 
neck  of  the  astragalus  has  several  times  been  found 
fractured.  The  bone  has  also  sometimes  been 
seen  turned  half  round  in  the  direction  mentioned 
in  M.  Boyer's  case.  Once  it  was  turned  in  the 
opposite  direction,  that  is,  its  lower  surface  was 
turned  inwards,  towards  the  wound. 

The  treatment  to  be  adopted  in  compound  dislo- 
cation has  already  been  sufficiently  explained.] 

3.  [Double  or  complete  dislocation  of  the  astragalus 
outwards. —  This  is  much  less  common  than  either 
of  the  preceding.  M.  Malgaigne  refers  to  five 
recorded  cases  only  ;  one  of  these  was  simple,  the 
other  four  were  compound  dislocations.  The  case 
of  simple  dislocation  outwards  is  recorded  by 
Dupuy  tren.  Forced  inversion  of  the  foot  appears  to 
have  been  the  cause,  for  the  patient,  in  going  down 
stairs,  caught  his  left  foot  in  the  bannister,  while 
the  weight  of  the  body  drew  the  leg  in  the  opposite 
direction.  The  foot  was  strongly  adducted,  the 
sole  looking  inwards  ;  the  external  malleolus  was 
prominent  externally,  beneath  it  was  felt  another 
unequal,  angular  projection,  continuous  with  a 
rounded  prominence  in  front.  The  malleolus  inter- 
nua  was  depressed  and  could  not  be  feltj  the  tibia 
and  fibula  were  uninjured. 

From  this  description  it  would  appear  that  the 
astragalus  was  only  partially  disengaged  from  be- 
tween the  bones  of  the  leg  and  the  calcaneum,  and 
the  external  malleolus  must  have  rested  upon  its 
upper  surface.  Dupuytren  attempted  tho  reduction, 
and  believed  he  had  succeeded,  but  the  following 
day  the  astragalus  was  again  found  projecting, 
and  he  attempted  to  press  it  inwards  by  means  of 
compresses.  An  eschar  formed,  however,  and 
compelled  him  to  discontinue  this  treatment,  and  to 
confine  himself  to  maintaining  the  foot  in  as  good 
a  position  as  possible.  Two  months  afterwards 
the  patient  had  a  tolerably  good  use  of  his  limb. 

In  three  of  the  other  cases  the  astragalus  pro- 
truded through  a  wound  beneath  the  external 
malleolus,  and  was  turned  half  round,  so  ns  to 
present  its  trochlear  surface  outwards.  In  two  of 
those  the  fibula  was  broken,  in  tho  other  it  was 
uninjured.  In  all  three  the  astragalus  was  removed, 
twice  because  it  was  found  impossible  to  reduce 
it,  once  because  it  was  already  almost  completely 
detached,  and  it  would  have  been  useless  to  re- 
turn it.    (See  Malgaigne,  TVaitc  dea  Fract.  ^c. 

t.  ii.  p.  losr.) 

In  another  case,  recorded  by  Dr.  Norris  of 
Pennsylvania,  the  astragalus  was  completely  ex- 


pelled through  a  wound  on  the  outer  side  of  the 
ancle,  and  was  picked  up  from  the  ground.  This 
patient  died  of  tetanus.  (See  Anier.  Journ.  of 
Med.  Science,  Aug.  1837,  p.  383.)] 

4.  Double  or  complete  dislocation  of  the  astragalus 
bac/civards.  —  Until  Mr.  B.  Phillips  recorded  two 
instances  of  complete  dislocation  of  the  astragalus 
backwards,  no  account  of  such  a  displacement  had 
been  published.  One  case  happened  in  a  gentle- 
man who  threw  himself  from  a  carriage  in  conse- 
quence of  the  horses  becoming  unmanageable,  and 
he  alighted  on  his  feet,  but  immediately  fell. 
A  projection  presented  itself  just  above  the  os 
calcis,  the  tendo  Achillis  was  pressed  backwards 
by  the  displaced  astragalus,  and  at  one  point  had 
reached  to  so  near  the  surface  that  vesication  subse- 
quently occurred  directly  over  it.  There  was  no 
fracture  of  the  tibia  or  fibula  ;  the  tibia  was  slightly 
displaced  forwards  upon  the  foot,  and  the  os  calcis 
retained  it  natural  position.  The  reduction  was 
found  impracticable  ;  but  in  the  end  an  articula- 
tion was  formed  between  the  bones  of  the  leg  and 
the  OS  calcis,  and  the  patient  was  able  to  walk 
nearly  upright.  The  second  example  occurred  in 
a  gentleman,  who,  as  he  was  running  with  great 
rapidity  after  a  cricket  ball,  placed  his  foot  in  a 
gutter.  The  toe  rested  upon  the  further  side  of 
this  gutter,  while  the  heel  was  jammed  directly  . 
into  it,  and  he  fell  forward.  The  appearances 
were  very  similar  to  those  in  the  preceding  case. 
Some  attempts  at  reduction  having  proved  ineflfec- 
tual,  and  the  foot  being  much  swollen,  Mr.  Phillips 
declined  to  repeat  them,  and  treated  the  case  with 
leeches,  quietude,  &c.  In  the  end  scarcely  any 
lameness  remained,  though,  at  the  time  the  par- 
ticulars were  written,  the  patient  was  obliged  to 
wear  a  shoe,  the  hinder  part  of  which  was  con- 
structed so  as  not  to  make  pressure  upon  the 
projecting  astragalus.  (See  Lond.  Med.  Gaz.  vol. 
xiv.  p.  696.) 

[Other  instances  of  this  displacement  have  since 
been  met  with.  Mr.  Liston  mentions  one  which 
happened  in  a  young  man  who  fell  backwards  down 
a  staircase,  and  in  the  fall  his  foot  became  entangled 
in  the  railing.  The  astragalus  was  found  lying 
betwixt  the  back  of  the  tibia  and  the  tendo 
Achillis,  its  upper  articulating  surface  facing  for- 
wards, the  lower  in  contact  with  the  tendon.  All 
attempts  to  reduce  the  bone  proved  fruitless,  violent 
inflammatory  action  followed,  but  gave  way  to 
active  measures,  and  the  limb  ultimately  became 
very  useful  ;  in  fact,  though  not  till  after  many 
months,  little  lameness  or  shortening  was  percepti- 
ble. (See  El.  of  Surg.  2nd  ed.  1840,  p.  753.) 
Mr.  Lizars  speaks  of  another  case  in  which  "  the 
astragalus  was  driven  backwards  behind  the  tibia 
between  it  and  the  os  calcis."  All  attempts  at 
reduction  wore  unavailing,  but  nevertheless  a  useful 
limb  was  obtained.  The  astragalus  was  subse- 
quently nuich  diminished  by  absorption.  (Fract 
Surg.  p.  IG'l,  2nd  ed.  1847.) 

A  case  of  dislocation  backwards,  admitted  into 
University  College  Hospital  in  1839,  is  recorded 
in  the  iMncol,  and  is  tho  only  one  in  which  re- 
duction could  bo  accomplished.  Tho  dislocation 
was  somewhat  inwards  as  vvell  as  backwards,  Tho 
foot  was  but  slightly  displaced.  A  hard  tumor 
wns  felt  between  the  tendo  Achillis  and  the  inner 
malleolus,  which  was  also  fractured,  and  tho 
irregularity  of  tho  broken  surface  of  tho  lower 
r  !■  4 
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fragment  could  be  felt  under  the  skin.  A  hollow, 
uito  which  the  finger  could  be  passed  as  far  as  the 
first  joint,  existed  below  and  in  front  of  the  outer 
malleolus.  The  great  toe  was  flexed,  and  could 
not  be  extended  by  any  moderate  degree  of  force. 
For  the  reduction,  the  leg  was  flexed  on  the  thigh 
and  the  foot  on  the  leg.  Extension  was  then 
made  from  the  heel  and  instep,  and  counter-exten- 
sion from  the  leg,  the  foot  being  at  the  same  time 
turned  inwards,  and  pressure  made  to  force  the 
hard  substance  on  the  tendo  Achillis  forwards.  The 
pressure  being  kept  up  for  ten  minutes,  a  snap 
■was  heard,  and  the  tumor  disappeared.  (See 
La7icet,  July  6,  1839,  p.  559.) 

Here  probably  the  astragalus  was  not  completely 
removed  from  between  the  tibia  and  os  calcis,  but 
some  portion  of  it,  perhaps  the  head  and  neck,  was 
engaged  between  those  bones,  and  by  holding  them 
apart,  may  have  opened  a  way  for  the  bone  to 
return  to  its  place,  and  so  have  rendered  the  reduc- 
tion possible. 

In  all  the  above  cases  the  dislocation  was 
simple.  _  M.  Ne'laton  mentions  a  case  of  compound 
dislocation  backwards,  seen  by  him  at  the  Hopi- 
tal  St.  Louis,  where  the  nature  of  the  accident  was 
ascertainable  through  the  wound  in  the  skin.  {El. 
de  Pathol.  Chir.  t.  ii.  p.  484.)  Another  was  under 
the  care  of  Mr.  Turner,  in  the  Manchester  Infir- 
mary. The  patient  was  a  railway  engineer,  and 
whilst  at  work,  the  fly  wheel  of  the  engine  caught 
his  knee,  and,  it  was  supposed,  turned  the  leg 
violently  inwards,  whilst  the  foot  was  pushed  in 
the  opposite  direction.  The  astragalus  protruded 
through  a  wound  in  the  skin  an  inch  and  a  half 
long,  situated  on  the  outer  side  and  behind  the 
malleolus  externus  ;  the  bone  was  tilted  round  so 
as  to  present  its  tibial  articulating  surface  to  the 
■wound.  The  dislocation  here  was  not  directly 
backwards,  but,  as  Mr.  Turner  describes  it,  "  out- 
wards, downwards,  and  backwards."  The  tibia  and 
fibula  were  uninjured.  All  attempts  at  reduction 
proved  unavailing,  the  astragalus  was  therefore 
dissected  away,  and  the  patient  ultimately  did 
■well.  (See  Trans.  ofProv.  Med.  and  Surg.  Associa- 
Hon,  1843,  p.  440.)] 

5.  [^Rotaiort/  dislocation  oftlie  astragalus.  Luxation 
par  rotation  sur  place. — In  some  cases  of  complete 
dislocation  the  astragalus  may  undergo  a  movement 
of  rotation  on  its  vertical  axis,  so  as  to  become  placed 
more  or  less  transversely  across  the  foot  ;  but  in 
the  case  now  under  consideration  it  is  rotated 
without  leaving  its  position  between  the  tibia  and 
OS  calcis.  It  may  become  placed  transversely 
beneath  the  tibia  and  fibula,  or  it  may  even  be 
turned  completely  round,  so  that  its  head  is 
directed  towards  the  tendo  Achillis. 

M.  Malgaigne  relates  four  instances  of  this 
peculiar  accident.  In  One,  by  M.  Lauraonier,  the 
head  of  the  astragalus  protruded  through  the  skin 
under  the  malleolus  internus,  between  the  tendons 
of  the  tibialis  posticus  and  flexor  longus  digitorum, 
and  Its  trochlea  was  situated  transversely  in  the 
articulation,  holding  the  tibia  and  fibula  apart.  The 
astragalus  was  extracted  successfully. 

In  another,  M.  Denonvilliers  found  the  body  of 
the  astragalus  separated  by  a  fracture  from  the 
noad  ol  the  bone,  and  rotated  so  as  to  cross  the 
ciucaneum  at  a  right  angle,  with  its  troclile  ar  sur- 
P''°?'''iding  through  the  integuraeiita  beneath 
ana  behind  the  malleolus  internus.    The  head  of 
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the  bone  remained  in  its  natural  situation  The  dis 
located  portion  was  extracted,  but  the  patient  died. 

In  the  two  remaming  cases  there  was  neither 
fracture  of  the  bone  nor  rupture  of  the  inteRument 
In  one  of  these,  under  M.  Thierry,  the  astragalus 
was  turned  completely  round,  so  that  its  head  was 
directed  backwards  towards  the  tendo  Achillis  •  it 
was  also  twisted  laterally,  so  that  it  rested  upon 
Its  outer  side,  and  its  superior  articular  surface  was 
directed  inwards.    Beneath  the  malleolus  internus 
could  be  felt  a  smooth  rounded  prominence,  limited 
below  by  a  convex  border,  which  appeared  to  be 
the  edge  of  the  trochlear  surface  of  the  astraga- 
lus ;  above  and  behind  this  prominence  could 
be  distinguished  another,  between  the  internal 
malleolus  and  the  tendo  Achillis.     The  external 
border  of  the  foot  was  much  raised  ;  the  heel  was 
carried  upwards  and  backwards.    The  case  was 
evidently  a  dislocation  of  the  astragalus,  but  its 
precise  nature  was  not  recognised,  and  the  attempts 
at  reduction  were  unsuccessful.  The  skin  soon  after- 
wards sloughed,  and  the  astragalus  was  exposed, 
when  it  was  found  that  the  posterior  projection  was 
formed  by  the  head  of  the  bone,  and  that  its  pos- 
terior extremity  was  carried  forwards  and  outwards, 
between  the  os  calcis,  cuboid,  and  scaphoid.  The 
tibia  rested  upon  the  inner  surface  of  the  astragalus, 
the  trochlear  surface  of  which  was  turned  inwards. 
Extraction  of  the  astragalus  was  then  practised, 
and  it  was  found  that  some  fibres  of  the  inter-osseous 
ligament  still  remained  entire.  Amputation  subse- 
quently became  necessary. 

The  remaining  case  was  a  dislocation  of  old 
standing,  which  was  dissected  by  M.  Foucher. 
There  was  no  appearance  of  cicatrix  on  the  skin! 
The  foot  was  much  flattened,  and  its  internal  border 
was  slightly  raised.  Internally  was  a  considerable 
projection,  which  seemed  to  belong  to  the  malleolus 
internus.  The  dissection,  however,  showed  that  it 
was  formed  by  the  head  of  the  astragalus,  which 
was  situated  immediately  beneath  the  malleolus  ; 
the  trochlea  of  the  astragalus  was  placed  transversely 
under  the  tibia.  (See  Malgaigne,  Traiie,  desFraci. 
t.  II.  p.  1060.  The  first  of  these  cases  is  recorded 
by  Laumonier,  Journ.  de  Fourcroy,  1/91.  t.  ii.  p. 
40  ;  the  other  three,  by  Fottclier,  Rev.  Med.  Chir. 
1845.  t,  xvii.  p.  203.)] 

6.  ^Dislocation  of  tJie  astragalus  "par  renverse- 
mcnt.'"' — In  this  case  the  astragalus  remains  in  its 
natural  situation,  between  the  tibiaand  cs  calcis, but 
is  twisted  upon  itself ;  either  half  round,  so  that  its 
lateral  surfaces  look  upwards  and  downwards,  and 
its  superior  and  inferior  surfaces  are  placed  laterally; 
or  completely  round,  so  that  its  upper  surface  looks' 
do\viiwards,  and  its  lower  surface  upwards.  This 
is,  in  fact,  another  kind  of  rotation,  the  bone 
rotating  on  its  antero-posterior,  instead  of  on  its 
vertical  axis.] 

In  a  case  published  by  Dupuytren,  a  person  dis- 
located the  astragalus  by  alighting  with  great  vio- 
lence upon  the  heel,  the  bone  being  driven  forward 
by  the  pressure  which  it  had  sustained  between 
the  tibia  and  os  calcis,  so  as  to  form  a  protuberance 
under  the  skin  of  the  instep.  As  the  reduction 
was  found  impracticable,  a  cut  was  made  down  to 
the  displaced  bone  with  the  intention  of  extracting 
it,  but  Dupuytren  found  that  he  could  not  remove 
it  so  readily  as  he  expected,  nor  could  he  replace 
it ;  and  it  was  not  till  after  a  tedious  operation 
that  he  succeeded  in  taking  it  away.    The  diffi- 
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culty .arose  from  the  upper  surface  of  the  bone  heing 
turne'd  downwards,  while  the  back  projection  of 
what  was  naturally  the  lower  part  of  it  took  hold 
of  the  tibia  in  the  manner  of  a  hook.  {A7muaire 
]\fed.  Chir.  dcs  Hopitaux  de  Paris,  1819,  p.  28.) 

[Diipuytren  met  with  two  other  cases  of  this 
nature,  and  Malgaigne  mentions  in  all  six  instances 
of  it.  In  three  of  these  the  bone  was  only  twisted 
half  round  upon  itself ;  in  the  three  others  it  was 
turned  completely  upside  down.  In  those  cases  in 
which  the  bone  was  twisted  half  round  onlj',  the 
superior  articular  surface  was  directed  outwards  in 
two,  inwards  in  the  remaining  one.  Where  the  bone 
was  completely  reversed,  it  was  uncertain  in  which 
direction  the  movement  had  taken  place.  In  all, 
the  dislocation  was  simple,  there  was  no  fracture  of 
either  tibia  or  fibula,  nor  had  these  bones  been  se- 
parated from  their  connections.  The  astragalus  was 
incompletely  luxated  upon  the  scaphoid,  sometimes 
directly  forwards,  sometimes  obliquely  forwards  and 
inwards,  or  forwards  and  outwards. 

It  would  be  very  difficult  to  distinguish  a  dislo 
cation  of  ihis  nature  from  an  ordinary  partial  dis- 
location of  the  astragalus  ;  indeed,  the  distinction 
has  never  yet  been  made.  M.  Malgaigne  suggests 
that  possibly  a  very  careful  examination  of  the 
prominences  of  the  astragalus  might  assist  the  diag- 
nosis, and  if  it  were  established  that  the  bone  had 
undergone  the  complete  reversal  of  its  position,  no 
attempts  at  reduction  should  be  made,  as  there  is 
no  chance  of  their  being  attended  with  success.  If, 
however,  it  were  only  turned  half  round,  it  is  just 
possible  that  it  might  be  replaced,  although  this 
has  never  yet  been  accomplished.  In  one  of 
Dupuytren's  cases,  as  has  been  seen,  he  cut  down 
upon  the  bone  and  removed  it  at  once ;  in  another 
he  removed  it  six  months  after  the  accident,  in 
consequence  of  the  foot  having  become  useless 
Mr.  Smith,  of  Leeds,  also  removed  the  astragalus 
five  months  after  the  accident,  the  bone  having  be- 
come exposed  by  sloughing  of  the  integuments 
These  cases  did  well.  In  two  other  cases  the  at- 
tempts at  reduction  caused  eschars  to  form  over 
the  head  of  the  bone,  but  the  ulcers  healed,  and 
the  bone  was  left  undisturbed.  In  a  preparation 
of  which  M.  Malgaigne  gives  a  drawing,  the  astra- 
galus is  turned  half  round,  and  has  become  anky- 
losed  to  the  os  calcis.] 

[Dislocations  op  the  Os  Calcis.] 

[A  dislocation  of  the  os  calcis  from  the  astragalus 
and  cuboid  bone,  without  any  displacement  of  the 
other  bones  of  the  foot,  has  been  observed,  but  such 
an  occurrence  is  very  rare.  According  to  Chelius  the 
03  calcis  may,  in  consequence  of  a  fall  on  the  heel 
or  other  violence,  be  dislocated  outwards  from  the 
astragalus  and  cuboid  bone.  The  great  deformity 
of  the  heel  is  the  groiind  of  this  diagnosis.  Th 
bone  must  be  pressed  back  into  its  place,  and  then 
retained  by  proper  apparatus.  As  tho  consequence 
of  an  old  dislocation  of  the  heel  bone  which  had 
been  produced  in  early  life  by  violently  dragging  off 
a  boot,  he  states  that  he  has  observed  a  degenera- 
tion like  elephantiasis,  which  rendered  .amputation 
necessary.  (See  Si/st.  of  Surr/.  Soutli's  transla- 
tion, vol.  i.  p.  812.)  In  this  case  the  dissection 
showed  a  complete  dislocation  of  the  os  calcis  out 
wards,  so  that  the  astragalus  supported  the  weigl 
of  the  body.  Another  instance  is  mentioned  by 
Rognetta,  but,  like  the  last,  is  somewhat  vaguely 
reported.   Here  the  anterior  tuberosity  is  said  to 


have  been  displaced  upwards  and  outwards,  and 
the  heel,  the  prominence  of  which  had  almost  dis- 
appeared, was  turned  downwards  and  inwards. 
See  Malgaigne,  t.  ii.  p.  1068.)  Mr.  Hancock  has 
given  an  account  of  a  dissection  formerly  in  the 
possession  of  Mr.  Hovi'ship,  but  now  in  the  mu- 
seum of  the  College  of  Surgeons,  which  afifords 
another  example  of  dislocation  of  this  bone.  The 
OS  calcis  was  displaced  outwards  from  the  astra- 
galus, and  partially  also  from  the  cuboid  bone,  but 
it  is  not  stated  in  what  direction.  The  connections 
of  the  astragalus  with  the  bones  of  the  leg,  and 
with  the  scaphoid  bone  were  undisturbed.  The 
lower  and  posterior  portion  of  the  external  mal- 
leolus rested  upon  the  superior  and  internal  sur- 
face of  the  protuberance  of  the  os  calcis,  immediately 
in  front  of  the  insertion  of  the  tendo  Achillis.  (See 
LanceU  Oct.  1844,  p.  70.) 

Mri  Edwin  Canton  met  with  an  old  dislocation 
of  the  OS  calcis  outwards  from  the  astragalus,  and 
nwards  from  the  cuboid,  in  a  subject  brought  to 
the  dissecting-room.  The  astragalus  with  the  tibia 
were  thrown  inwards,  but  the  fibula  had  been 
fractured  two  inches  and  a  half  above  the  mal- 
leolus, and  that  portion  of  the  convex  articular  sur- 
face of  the  OS  calcis  which  was  unoccupied  by  the 
astragalus  was  so  fashioned  as  to  afford  accommo- 
dation for  the  play  of  the  inner  side  of  the  fibular 
malleolus.  The  anterior  part  of  the  os  calcis,  by 
continued  pressure,  had  separated  the  cuboid  bone 
from  the  scaphoid,  and  nearly  touched  the  external 
cuneiform.  For  further  details  see  Lancet,  vol.  i. 
1847,  p.  505. 

Two  cases  of  dislocation  of  the  os  calcis  outwards 
from  the  astragalus,  and  upwards  from,  tlie  cuboid, 
observed  at  the  Hotel  Dieu  at  Marseilles,  are 
referred  to  by  M.  Malgaigne.  In  one  the  patient, 
a  sailor,  had  been  struck  on  the  inner  side  of  the 
leg  and  foot  by  a  piece  of  timber  which  had  fallen 
from  a  height.  The  external  malleolus  was  deeply 
depressed.  Beneath  it  was  a  considerable  pro- 
jection, formed  by  the  superior  and  external  surfaces 
of  the  OS  calcis;  in  front  was  recognised  the  anterior 
process  of  the  os  calcis,  separated  from  the  cuboid, 
upon  which  it  formed  a  projection.  The  internal 
malleolus  was  clearly  defined,  beneath  it  was  felt 
the  internal  surface  of  the  astragalus,  and  lower 
down  was  a  depression,  in  the  centre  of  which  the 
skin  was  thrown  into  folds,  and  which  was 
bounded  behind  by  the  posterior  border  of  the  os 
calcis  and  tendo  Achillis.  The  articulations  of  the 
astragalus  with  the  tibia  and  with  the  scaphoid 
bone  were  uninjured,  and  the  movements  of  the 
foot  upon  the  leg,  with  the  exception  of  adduction 
and  abduction,  were  preserved.  The  reduction 
was  easily  effected.  An  assistant  drew  tho  lower 
part  of  the  leg  outwards,  while  the  surgeon,  M. 
Jourdan,  pressed  the  os  calcis  in  the  contrary  direc- 
tion. The  patient  was  able  to  walk  in  three  weeks 
and  was  quite  well  at  the  end  of  a  month.  In 
tho  other  case  the  os  calcis  was  thrown  outwards 
and  its  anterior  part  rested  upon  the  upper  surface 
of  the  cuboid,  but  the  cuboid  was  also  dislocated 
outwards,  and  projected  on  the  outer  border  of  the 
foot,  so  that  tlie  tuberosity  of  the  fifth  metatarsal 
bone  could  not  be  felt.  M.  Jourdan  reduced  the  os 
calcis  without  difficulty,  but  tho  cuboid  remained 
dislocated,  and  it  was  necessary  to  use  strong  pres- 
sure separately  upon  the  latter  to  return  it  into  its 
place.  The  cure  was  complete  at  the  end  of  a 
month.     (See  Malgaigiie,  t.  ii.  p.  1 069.)] 
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[Dislocations  at  the  Medio-tarsal  Arti- 
culation.] 

[The  medio-tarsal  articulation  is  the  joint 
formed  by  the  astragalus  and  os  calcis  behind,  and 
the  scaphoid  and  cuboid  bones  in  front.    J.  L. 
Petit,  in  1723,  was  the  first  to  speak  of  dislocation 
occurring  at  this  part  of  the  foot;  he  states  that 
two  cases  had  come  under  his  observation.  His 
description,  however,  is  very  vague  and  obscure, 
(hee  Mqlgaigne,  Traitc  des  Fraot.  t.  ii.  p.  1072.) 
The  following  case  has  since  been  recorded  by  Sir 
A.  Cooper,  but  this  also  is  not  so  explicit  as  might 
be  wished.  "A  man  working  at  Southwark  Bridge 
had  the  misfortune  to  have  a  stone  of  great  weight 
glide  gradually  on  his  foot.    He  was  brought  to 
Guy  s  Hospital,  and  the  following  were  the  ap- 
pearances of  the  foot.  The  os  calcis  and  astragalus 
remained  in  their  natural  situation,  but  the  fore 
part  of  the  foot  was  turned  inwards  upon  these 
bones.    When  examined  by  the  students,  the 
appearance  was  so  precisely  like  that  of  a  club  foot 
that  they  could  not  at  first  believe  that  it  was  not 
a  natural  defect  of  that  kind,  but  upon  the  as- 
surance of  the  man  that  previously  to  the  accident 
his  foot  was  not  distorted,  an  extension  was  made 
by  fixing  the  leg  and  the  heel,  the  fore  part  of  the 
foot  was  then  drawn  outwards,  and  thus  the  re- 
duction was  effected.    This  person  was  discharged 
from  the  hospital  in  five  weeks,  having  the  complete 
use  of  his  foot."    {Sir  A.  Cooper,  On  Dislocations 
Cooper  s  edition,  p.  336.)  Another  case  of  this 
kind  has  been  mentioned  by  Mr.  Liston.  It 
occurred  in  a  bricklayer's   boy,  ajt.  14,  who 
fell  from  a  height  of  forty  feet  and  alighted  on  the 
extremity  of  his  right  foot.    The  ligaments  on  the 
dorsal  surface  of  the  foot  appeared  to  have  started, 
the  scaphoid  and  cuboid  bones  projected  a  little 
upwards  from  theii-  usual  situation.    The  foot  was 
half  an  inch  shorter  than  the  other  one.    The  leg 
was  elevated,  fomentations,  &c.  were  applied,  but 
no  attempt  was  made  to  replace  the  misplaced 
bones.    In  about  three  weeks  he  left  the  hospital: 
he  was  able  to  stand  on  the  foot.    The  instep 
appeared  higher  than  the  other  one,  the  foot  was 
shorter  by  half  an  inch,  and  had  a  somewhat 
clubbed  appearance.    (Pract.   Surg.  4th  ed.  p, 
136,)] 


[Dislocations  of  the  Scaphoid  Bone.] 
[A  case  has  been  reported  by  Mr,  Burnett  of 
Alton,  in  which  the  scaphoid  bone  was  dislocated 
from  the  cuneiform  bones,  and  protruded  through 
the  skin,  together  with  tlie  head  of  the  astragalus, 
which  bone  was  also  partially  dislocated  from  the 
OS  calcis  and  from  the  tibia.    It  occurred  in  a 
gentleman,  eet.  60,  who  after  taking  a  leap,  while 
hunting,  suddenly  found  his  right  foot  become  dis 
placed.    His  usual  habit  was  to  ride  in  his  stirrup, 
his  foot  resting  on  its  outer  side.    The  foot  was 
dis  ocated  inwards,  at  right  angles  with  the  leg, 
and  two  bones  projected  througii  a  wound  about 
throe  inches  in  length  extending  across  the  outer 
ancle.    The  upper  of  these,  the  os  naviculare,  had 
Piojected  Its  cuneiform  surface  outwards  and  for- 
wards in      o^li,^^^  direction,  and  the  other  bone 
was  the  astragalus,  which  was  also  driven  forwards 
a.  d  outwards,  and  presented  that  surface  which  in 
«s  natural  condition  would  be  in  contact  with  the 

pressure  for  nearly  a  tpiarter  of  an  hour  upon  the 


prorament  OS  navicularo,  in  the  direction  of  the 
jomt,  to  which  he  was  directed  by  the  end  of  the 

ast  air  JT/"'''^'-  ^"-^^  '''^  tS' 
astragd  us.    At  the  expiration  of  this  time  the 

bones  slipped  mto  their  proper  places,  and  the  foot 

resumed  its  natural  character     The  patient  r« 

covered  favourably.    (See  Lond.  vo  ' 

XIX.  p.  221,  Nov  1836.)     This  case  appears  to 

have  been  one  of  double  dislocation  of  ihllsivlZ 

ZtT  f  k'-"  ^""^  ^""^  the  astragalus, 

nstead  of  being  as  usual  dislocated  from  the 
caphoid    had  carried  that  bone  with  it,  sepa- 
uting  It  from  its  attachments, with  the  cuneifoWn 

Three  cases  of  dislocation  of  the  scaphoid  bone 
have  been  observed  in  which  it  was  separated 
liom  Its  astragaloid  as  well  as  from  its  cuneiform 
articulations.    In  one,  related  by  M.  Pieda-rnel 
the  bone  was  fractured  at  the  junction  of  its  o°utei' 
third  with  its  inner  two-thirds  ;  the  outer  portion 
remained  connected  with  the  cuboid,  but  the  inner 
and  larger  was  dislocated  inwards,  and  was  ex- 
posed through  a  lacerated  wound  at  the  inner  side 
ot  the  foot.    The  projecting  part  of  the  scaphoid 
was  taken  for  the  head  of  the  astragalus,  and 
attempts  were  made  to  reduce  it,  but  without 
success ;  gangrene  set  in  the  next  day,  and  the  leg 
was  amputated,  when  the  real  condition  of  the 
parts  was  discovered.    The  accident  occurred  from 
the  foot  being  caught  between  the  pavement  and 
the  vyheel  of  a  carriage.    M.  Piedagnel  found,  on 
examining  the  limb  after  it  had  been  removed, 
that  by  puUing  upon  the  metatarsus,  and  turning 
it  torcibly  outwards,  reduction  was  easily  eftected, 
(bee  Malgaigm,  t.  ii.  p.  1073.) 

Another  case  in  which  the  bone  was  dislocated 
upwards,  without  wound  in  the  skin,  has  been 
recorded  by  Dr.  Walker  of  Peterborough.  It 
occurred  in  a  mason,  who  in  stepping  from  one  wall 
to  another,  stepped  short,  so  that  his  toes  only 
rested  upon  the  wall,  and  the  weight  of  his  body 
was  therefore  thrown  upon  the  anterior  part  of  the 
foot.  He  felt  that  his  foot  was  bent  upwards,  and 
that  something  gave  way.    There  was  a  bold  pro- 
jection on  the  dorsum  of  the  foot,  in  the  situation 
of  the  scaphoid  bone,  and  a  corresponding  depres- 
sion beneath.     He  could  bend  or  extend  the 
ancle-joint  without  difficulty.    The  reduction  was 
attempted  by  making  direct  pressure  upon  the 
dislocated  bone,  but  without  success.    The  foot 
was  then  forcibly  depressed,  and  this  movement 
having  probably  enlarged  the  space  between  the 
astragalus  and  cuneiform  bones,  the  reduction  took 
place  with  a  distinct  snap.    A  slight  tendency  to 
recurrence  of  tlie  displacement  was  counteracted  by 
plaster  and  bandage,  and  at  the  end  of  three 
weeks  the  patient  was  able  to  return  to  his  work. 
When  examined,  three  months  afterwards,  there 
was  no  remaining  appearance  of  injury.    He  had 
no  pain,  and  the  motions  of  the  foot  were  perfect. 
(See  Frov.  Med.  and  Surg.Journ.  1850,  p.  563.) 

The  third  case  was  observed  by  Mr.  R.  W. 
Smith.  The  accident  had  happened  several  years 
previousl}'.  The  scaphoid  bone  had  been  dislocated 
inwards  and  liad  remained  unreduced.  It  was 
caused  by  the  patient's  horse  falling  with  him  and 
lying  across  his  foot,  which  was  entangled  in  the 
stirrup.  There  was  a  projection  at  the  inner  edge 
of  the  dorsum  of  the  foot  in  front  of  the  Iiead  of 
the  astragalus,  and  a  remarkable  flattening  of  the 
plantar  region.    When  seen  by  Mr.  Smith,  the 
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man  enjoyed  the  unimpaired  use  of  the  limb.  (See 
Dublin  Hospital  Gaz.  t.  ii.  1855,  p.  76.)] 

Dislocations  of  the  Cuneiform  Bones. 
Sir  A.  Cooper  states  tliat  he  has  twice  seen  the  in- 
ternal cuneiform  hone  dislocated,  and  in  both  these 
mstauces  tlie  same  appearances  presented  them- 
selves. There  was  a  great  projection  of  the  bone 
inwards,  and  some  degree  of  elevation  from  its 
being  drawn  up  by  the  action  of  the  tibialis  auticus 
muscle  ;  and  it  no  longer  remained  in  a  direct  line 
with  the  metatarsal  bone  of  the  great  toe.  In 
neither  case  was  the  bone  reduced.  One  of  the 
patients  walked  with  but  little  halting,  and  Sir  A. 
Cooper  believed,  would  in  time  recover  the  use  of 
the  foot  so  as  not  to  appear  lame.  The  cause  in 
this  case  was  a  fall  from  a  considerable  height,  by 
which  the  ligament  was  ruptured  which  connects 
this  bone  with  the  scaphoid  and  middle  cuneiform 
bones.  The  other  case  happened  in  consequence 
of  the  fall  of  a  horse,  the  patient's  foot  being 
caught  between  the  horse  and  the  kerb  stone. 
With  regard  to  the  treatment,  Sir  A.  Cooper 
recommends,  first,  confining  the  bone  in  its  place 
with  a  roller,  kept  wet  with  spirits  of  wine  and 
water,  and  when  the  inflammation  is  subdued,  he 
directs  a  leather  strap  to  be  buckled  round  the 
foot  so  as  to  maintain  the  bone  in  its  place  till  the 
ligament  be  united.  {Sir  A.  Cooper,  On  Dis- 
locations, p.  259.  10th  ed.) 

[M.  Nelaton  met  with  a  case  of  compound 
dislocation  of  the  internal  cimeiform  bone,  caused 
by  the  wheel  of  a  carriage  passing  over  the  foot. 
The  wmmd  corresponded  to  the  cuneo-scaphoid 
articulation,  and  the  posterior  and  inferior  angle 
of  the  cuneiform  bone  protruded  through  it.  The 
bone  was  displaced  in  such  a  manner  as  to  rest 
transversely  upon  the  middle  cuneiform.  The 
reduction  being  found  impracticable,  the  dislocated 
bone  was  removed,  and  the  patient  did  well.  (See 
Elein  de  Pathol.  Chir.  t.  ii.  p.  488.) 

A  case  of  dislocation  of  all  three  cuneiform  hones 
was  treated  by  Mr.  Luke  in  the  London  Hospital. 
The  three  cuneiform  bones  appeared  to  be  partially 
dislocated  upwards.  The  internal  cuneiform  bone 
was  chiefly  displaced  from  the  navicular  bone,  and 
projected  upwards  and  inwards.  By  extension 
from  the  toes  and  by  pressure  upon  the  displaced 
bones,  they  were  returned  after  some  time,  with  an 
evident  sensation.  The  inflammation  which  fol- 
lowed was  subdued  by  leeches  and  cold  lotion 
The  strength  in  the  foot  returned  slowly,  and  the 
patient  was  not  able  to  bear  on  it  or  to  walk  till 
six  weeks  after  the  accident.  {Lond,  Med.  Gax. 
1831,  vol.  vii.  p.  704.) 

A  case  of  compound  dislocation  of  the  middle 
and  external  cuneiform  hones  has  been  recorded  by 
Mr.  Aston  Key.  The  skin  and  the  tendons  on 
the  dorsum  of  the  foot  had  suffered  serious  lacer- 
ation, and  the  fourth  and  fifth  metatarsal  bones 
were  also  fractured.  The  middle  and  external  cunei- 
form bones  were  partially  dislocated,  forming  two 
distinct  square  swellings  on  the  dorsum  of  the  foot, 
but  inferiorly  remaining  wedged  in  their  places. 
By  drawing  the  anterior  part  of  the  foot  forwards, 
in  a  line  at  right  angles  with  the  leg,  from  which 
counter-extension  was  kept  up,  and  at  the  same 
time  pressing  with  the  thumbs  upon  the  dislocated 
bones,  Mr.  Key  succeeded  in  reducing  them,  and 
they  slipped  into  their  places  with  a  snap.  The 
integuments  on  the  dorsum  of  the  foot  sloughed,  and 


a  succession  of  abscesses  formed,  but  the  patient 
ultimately  recovered  with  a  scarcely  perceptible 
lameness.  (See  Guy's  Hospital  Reports,  vol.  i. 
1836,  p.  244.)] 

[Dislocations  at  the  Tarso-met a  tarsal 
Articulations.] 

[Dislocations  at  the  tarso-raetatarsal  articulations 
have  been  occasionally  seen.  The  dislocation  may 
implicate  the  whole  range  of  metatarsal  bones,  or 
any  lesser  number  of  them. 

Dislocation  of  a  single  metatarsal  hone. — A  case 
of  dislocation  of  the  first  metatarsal  bone  upwards 
was  met  with  by  Mr.  Listen,  who  succeeded  in 
reducing  it.  A  dislocation  of  the  fourth  metatar- 
sal bone  upwards  and  backwards  on  to  the  cuboid 
was  observed  by  M.  Malgaigne,  and  was  caused 
by  a  fall  on  to  the  anterior  part  of  the  sole  of  the 
foot;  he  endeavoured  to  reduce  it  by  making 
extension  upon  the  toe,  and  by  pressing  upon  the 
end  of  the  metatarsal  bone  downwards  and  for- 
wards. These  means  failing,  he  inserted  a  pointed 
instrument  into  the  posterior  articular  surface,  and 
with  it  pressed  the  head  of  the  bone  in  the  proper 
direction.  After  several  attempts  it  slipped  into 
its  place. 

Dislocation  of  two  metatarsal  hones. — A  case  of 
dislocation  of  the  fourth  and  fifth  metatarsal  bones 
upwards  and  backwards  on  the  cuboid  was  admit- 
ted into  St.  Thomas's  Hospital  under  Mr.  Green. 
The  dislocation  was  caused  by  the  falling  of  a 
heavy  cask  upon  the  inside  of  the  foot.  The  bones 
were  reduced  by  continued  extension  with  much 
difficulty,  and  as  they  recovered  their  place  a 
distinct  crackling  was  heard.  {South's  translation 
of  Chelius,  vol.  i.  p.  814.)  Another  instance  of 
dislocation  of  the  same  two  bones  upwards  and 
slightly  inwards  has  been  related  by  Monteggia. 
(See  Malgaigne,  Traite.  des  Fract.  t.  ii.  p.  1078.) 

Dislocation  of  three  metatarsal  bones. — A  partial 
dislocation  upwards  of  the  three  first  metatarsal 
bones  was  observed  by  M.  Laugier,  and  was  readily 
reduced.  Mr.  Tufnell  records  a  case  of  dislocation 
of  the  same  three  bones  dowmvards.  It  happened 
in  a  soldier  whose  horse  fell  with  him,  and  crushed 
his  foot  against  the  ground.  The  foot  was  found 
to  be  much  shortened,  curved  inwards,  and  bent, 
the  tarsus  presented  a  hard  bony  projection  over- 
hanging the  metatarsus,  whilst  deep  under  the 
plantar  surface  a  second  bony  mass  could  be  felt 
lying  obliquely  across  the  sole  of  the  foot.  All 
attempts  at  reduction  proved  unavailing;  the  patient 
six  months  afterwards  was  able  to  walk  freely  with 
a  stick,  bearing  his  weight  upon  the  outer  border  of 
the  sole  of  the  foot,  as  in  a  case  of  talipes  varus. 
(See  Tufnell,  Dublin  Quart.  Journ.  of  Med.  Science, 
Feb.  1854,  p.  65.) 

M.  Malgaigne  met  with  two  instances  of  dislo- 
cation upwards  of  the  second,  third,  and  fourth 
metatarsal  bones.  In  one  of  these  the  displacement 
was  incomplete;  the  accident  had  occurred  many 
years  previously,  and  had  remained  unreduced; 
but  at  the  time  the  patient  came  under  M.  MaU 
gaigne's  observation  ho  was  able  to  walk  perfectly 
well.  In  the  second  case  the  dislocation  was 
complete,  and  the  metatarsal  bnncs  rested  on  the 
dorsal  surface  of  the  tarsus.  Reduction  was  found 
impracticable.  This  patient  died,  and  the  slate  of 
the  parts  was  verified  by  dissection.  (See  Mal- 
gaigne, Traite  des  Fract.  t.  ii.  p.  1078.) 

Dislocation  of  four  metatarsal  bones, — M.  Mai- 
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gaigne  met  with' a  dislocation  of  the  four  first  me- 
tatarsal bones,  caused  by  the  fall  of  a  horse  upon 
the  patient  s  foot.  The  three  first  metatarsal  bones 
were  dislocated  downwards,  but  the  fourth  was 
partially  displaced  upwards.    The  internal  border 
of  the  foot  was  shortened  nearly  half  an  inch, 
showing  that  there  was  overlapping  of  the  bones  to 
a  like  extent.    The  vertical  diameter  of  the  foot 
was  increased  by  about  four-fifths  of  an  inch.  In 
this  case  reduction  was  impossible,  so  far  as  re- 
garded the  three  first  metatarsal  bones,  but  the 
fourth  was  pressed  downwards  into  its  place.  In 
course  of  time,  however,  this  patient  compietely 
recovered  the  use  of  his  foot. 

Dislocations  of  all  the  metatarsal  bones.  —  The 
entire  metatarsus  has  been  seen  dislocated  from  the 
tarsus  in  four  different  directions— upwards,  down- 
wards, outwards,  and  inwards.  The  upward  dislo- 
cation is  by  far  the  most  frequent,  for  out  of  twelve 
examples,  to  which  M.  Malgaigne  refers,  there  were 
eight  dislocations  upwards,  one  downwards,  two 
outwards,  and  one  inwards.  Only  one  of  the  twelve 
was  a  compound  dislocation. 

_  Dislocation  upivards.—ln  the  dislocation  upwards 
It  sometimes  happens  that  the  first  metatarsal  bone 
38 not  dislocated  from  the  internal  cuneiform,  but  the 
internal  cuneiform  is  separated  from  the  scaphoid 
and  is  dislocated  upwards  with  the  metatarsus.  Mr! 
R.  W.  Smith  first  called  attention  to  this  form  of 
dislocation,  and  has  given  a  detailed  account  of  the 
dissection  of  two  cases  of  this  kind;  according  to  M 
Malgaigne,  four  out  of  the  eight  cases  of  dislocation 
upwards  presented  this  peculiarity.    Mr.  Smith 
thinks  the  internal  cuneiform  bone  is  more  likely 
to  remain  connected  with  the  first  metatarsal  bone 
than  with  the  scaphoid,  in  consequence  of  the 
strong  connection  maintained  between  it  and  the 
first  metatarsal  by  means  of  the  tendons  of  the 
peroneus  longus  and  tibialis  anticus;  each  of  which 
tendons^  having  an  attachment  to  each  of  the 
bones   in  question,  must  constitute  a  powerful 
means  of  preventing  their  separation  from  one 
another. 

In  these  dislocations  the  prominence  of  the  tarsus 
on  the  dorsum  of  the  foot  is  easily  made  out,  and 
the  projection  of  the  tarsus  downwards  is  usually 
also  to  be  distinguished.    The  anterior  part  of  the 
foot  is  shortened  more  or  less,  according  to  the  ex 
tent  to  which  the  bones  overlap  each  other.  The 
form  of  the  prominence  on  the  dorsum  of  the  foot 
will  enable  the  surgeon  to  distinguish  whether  the 
case  is  a  pure  dislocation  of  the  metatarsus,  or 
whether  the  internal  cuneiform  is  included  in  the 
displacement.    The  two  cases  dissected  by  Mr. 
Smith  were  instances  of  old  unreduced  dislocation; 
Jn  both  the  plantar  region,  instead  of  presenting 
its  natural  concavity,  was  convex,  both  in  the 
antero-posterior  and  transverse  diameters;  the  sole 
of  the  foot  was  directed  inwards,  and  its  outer 
border,  in  standing  and  walking,  was  presented  to 
the  ground.    A  like  tendency  to  inversion  of  the 
loot  has  been  observed  in  other  cases.    The  only 
case  in  which  the  dislocation  was  compound  was 
observed  by  M.  Mazet.    Here  the  limb  was  am- 
putated, and  its  condition  was  afterwards  carefully 
examined.     The  three  middle  metatarsal  bones 
were  dislocated  upwards  on  to  the  tarsus,  but  the 
mtn  was  thrown  outwards  from  the  cuboid,  and 
rotated  so  that  its  internal  surface  looked  upwards, 
frnn,  .if         metatarsal  was  dislocated  inwards 
"Tora  the  mternal  cuneiform.    A  drawing  of  this 


preparation  is  "given  by  M.  Malgaigne.  (See 
pi.  XXX.  fig.  6.)  o  o  V 

Reduction.~ln  three  cases  under  MM.  Dunuv- 
tren,  Bouchara,  and  Meynier,  the  dislocation  was 
easily  reduced,  by  pulling  upon  the  metatarsal 
bones,  and  by  making  pressure  also  upon  their 
dislocated  extremities.     All  three  patients  did 
well  ;  but  in  Dupuytren's  case,  at  the  end  of  seven 
or  eight  weeks  there  was  still  some  inconvenience 
in  walking.    In  a  fourth  case,  under  M.  Delort 
reduction  was  also  obtained,  but  the  patient  died 
Irom  internal  mj  uries.    In  one  case,  under  Dupuy- 
tren,  all  attempts  at  reduction  were  fruitless,  but 
the  patient  was  not  seen  by  him  till  three  weeks 
alter  the  accident.    In  the  two  cases  recorded  bv 
Mr.  R.  W,  Smith  it  was  not  known  whether  any 
attempt  had  been  made  at  the  time  to  reduce  the 
dislocation.    In  the  remaining  case,  that  of  M 
Mazet,  the  limb  was  amputated.   (See  Malqaiqne, 
Tratte  des  Fract.  t.  ii.  p.  1077,  and  R.  W.  Smith, 
Un  Fractures  and  Dislocations,  p.  224,  Dublin 
1847.)  ' 
Dislocation  downwards.  —  The  only  recorded 
case  of  dislocation  of  the  metatarsus  downwards 
IS  related  by  Mr.  Smyly  of  Dublin.    It  hap- 
pened in  a  young  man,  in  consequence  of  the 
upsetting  of  a  cart  which  he  was  driving.    He  fell 
so  that  his  right  foot  got  between  the  shaft  and  the 
bank  of  a  ditch,  the  shaft  crushing  the  heel  against 
the  toes,  which  were  fixed  by  the  bank.  The  foot 
was  at  first  so  swollen  that  the  nature  of  the  acci- 
dent could  not  be  ascertained,  but  when  the  ecchy- 
raosis  was  dispersed,  the  injury  became  manifest 
from  the  projection  of  the  tarsus,  the  hollow  imme- 
diately in  fi-ont  of  it,  with  the  corresponding  pro- 
jection in  the  sole,  and  the  shortening  of  the  foot. 
On  the  sixth  day  the  dislocation  was  reduced  by 
means  of  pulleys.    A  piece  of  wood  in  the  form  of 
a  sandal,  made  to  fit  the  sole  of  the  foot,  having  a 
heel-piece  of  leather,  with  a  strap  to  cross  the  in- 
step, retained  the  bones  in  their  places.  Three 
weeks  after  the  accident  the  man  was  suflSciently 
recovered  to  use  his  foot.  (See  Dublin  Quart.  Journ. 
of  Med.  Science,  May  1854,  p.  317.) 

Dislocation  outivards. — Two  examples  of  disloca- 
tion of  the  metatarsus  outwards  have  been  observed. 
In  one  the  second  metatarsal  bone  was  fractured;  in 
the  other,  the  four  outer  metatarsal  bones  were  dislo- 
cated upwards  as  well  as  outwards.   The  manner  in 
which  the  second  metatarsal  bone  is  wedged  between 
the  three  cuneiform  bones  would,  probably,  always 
prevent  this  bone  being  displaced  directly  outwards 
with  the  rest  without  fracture.    In  the  first  case, 
seen  by  M.  Laugier,  the  accident  was  caused  by 
the  patient  falling  from  a  height  in  such  a  manner 
that  the  weight  of  the  body  came  upon  the  anterior 
part  of  the  external  border  of  the  foot.    The  toes 
must,  therefore,  have  been  carried  inwards,  and 
the  base  of  the  metatarsus  twisted  outwards.  The 
internal  cuneiform  bone  was  prominent  at  the  in- 
ternal border  of  the  foot,  and  a  portion  of  its  an- 
terior articular  surface  could  be  felt;  the  fifth  me- 
tatarsal bone  was  in  like  manner  undulj'  prominent 
externally,    A  fracture  of  the  second  metatarsal 
bone,  towards  its  middle  part,  could  be  distin- 
guished.   The  reduction  was  easily^  obtained  by 
making  pressure  upon  the  tarsus  outwards  and  the 
metatarsus  inw.ards.  The  patient  recovered  favour- 
ably.   In  the  other  case,  which  is  recorded  by  M. 
Lacombo,  and  which  occurred  in  his  own  person, 
the  accident  was  caused  in  a  diflferent  manner,  for 
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the  force  operated  against  the  anterior  part  of  the 
inner  bonier  of  the  foot,  so  as  to  press  it  outwards. 
The  fore  part  of  the  foot  was  thrown  outwards  and 
formed  an  obtuse  angle  with  the  cuboid  and  os  calcis. 
The  fifth  metatarsal  bone  was  prominent  on  the  outer 
side  and  the  internal  cuneiform  internally,  but  the 
four  outer  metatarsal  bones  were  also  dislocated  up- 
wards, and  overlapped  the  tarsus  in  this  direction 
more  than  half  an  inch,  causing  an  evident  shorten- 
ing of  the  foot.    The  reduction  was  attempted  by 
traction  with  the  hands  only,  it  being  found  im- 
possible to  apply  a  bandage  round  the  foot  for  the 
purpose  of  making  extension,  in  consequence  of 
the  tendency  of  the  metatarsal  bones  to  overlap 
each  other.    Complete  reduction  was  impossible ; 
but  the  position  of  the  foot  was  much  improved. 
Ultimately  M.  Lacombe,  by  means  of  an  apparatus 
specially  modelled  to  fit  the  foot,  was  able  to  re- 
sume his  avocations. 

Dislocation  inwards. —  A  case  of  dislocation  of 
the  metatarsus  intuards  is  recorded  by  Mr.  Kirk 
of  Glasgow.  Here  the  metatarsus  was  driven  in- 
wards, and  formed  a  projection  to  the  extent  of  an 
inch  on  the  inside  of  the  foot,  and  left  a  corres- 
ponding depression  on  the  outside.  The  reduction 
was  easily  accomplished  by  grasping  the  metatarsus 
in  one  hand  and  the  tarsus  in  the  other,  and  pulling 
or  pressing  in  the  direction  calculated  to  bring  the 
articular  surfaces  into  apposition.  (See  Land. 
Med.  Gaz.  1844,  vol.  xxxiv.  p.  440.)] 

[Dislocations  at  the  Metatarso-phalan- 
GEAL  Articulations.] 

[Dislocations  of  the  great  toe. — M.  Malgaigne  re- 
fers to  nineteen  recorded  cases  of  dislocation  of  the 
first  phalanx  of  the  great  toe  from  its  metatarsal 
bone.  Of  these  nine  were  simple  and  ten  were 
compound  dislocations.  The  mode  in  which  the  ac- 
cident was  produced  is  mentioned  in  seventeen  cases: 
in  ten  of  these  the  cause  was  the  fall  of  a  horse,  the 
foot  of  the  patient  being  usually  engaged  beneath 
the  fallen  animal ;  four  times  it  was  produced  by 
the  wheel  of  a  carriage ;  twice  by  a  fall  on  the  toe 
from  an  elevated  position.  It  appears  probable, 
also,  that  at  the  moment  of  the  accident,  the  toe  is 
usually  forcibly  bent  backwards  upon  the  meta- 
tarsal bone. 

In  the  simple  dislocation  the  toe  is,  in  the  great 
majority  of  cases,  displaced  directly  MjO!uar(/s ;  oc- 
casionally obliquely  upwards  and  inwards.  The 
head  of  the  phalanx  is  prominent  on  the  dorsal 
aspect  of  the  foot,  and  the  head  of  the  metatarsal 
bone  forms  a  projection  towards  the  sole.  The 
dislocation  may  be  complete  or  incomplete:  if  com- 
plete, the  deformity  is  very  considerable,  the  bones 
may  overlap  each  other,  and  shortening  of  the  toe 
will  then  be  observed  ;  if  incomplete,  the  deformity 
is  of  course  less,  and  shortening  is  impossible.  The 
point  of  the  toe  is  inclined  a  little  outwards,  and 
usually  preserves  its  natural  level;  sometimes,  how- 
ever, it  is  slightly  flexed ;  and,  on  the  other  hand, 
it  has  sometimes  been  seen  raised  to  a  right  angle 
upon  the  metatarsal  bone. 

Reduction. — As  in  the  corresponding  joint  of  the 
thumb,  the  reduction  is  often  attended  with  great 
difficulty,  and  has  sometimes  been  found  impos- 
sible. The  difficulty,  probably,  arises  from  the  same 
causes  as  in  the  thumb,  and,  as  they  have  been 
fully  explained  in  speaking  of  the  dislocation  of 
that  part,  it  is  not  necessary  here  to  repeat  them. 
All  the  manceuvres  recommended  for  the  thumb 


are  also  applicable  to  the  great  toe.  If  the  sesa- 
moid bones  and  the  anterior  ligament  are  the  chief 
obstacles,  as  Dr.  A.  Laurie  believed,  and  which 
opinion  is  corroborated  by  the  authority  of  Sir  A. 
Cooper,  the  plan  which  appears  most  likely  to  suc- 
ceed is  that  of  bending  the  toe  backwards  on  the 
metatarsal  bone,  and  pushing  the  dislocated  end  of 
the  phalanx  forwards  ;  then,  when  its  plantar  edge 
has  been  made  to  overlap  the  metatarsal  bone, 
bringing  it  gradually  downwards  towards  the 
straight  line.  (See  Dislocations  op  Thumb.)  In 
obstinate  cases,  section  of  the  extensor  tendons  has 
been  tried,  and  section  of  the  extensor  tendons 
and  internal  lateral  ligament  also  ;  but  equally 
without  effect. 

Compound  dislocation  of  tJie  great  toe. — When 
the  dislocation  is  compound,  the  wound  is  almost 
invariably  on  the  inner  side  of  the  foot.  The  head 
of  the  metatarsal  bone  projects  through  it,  and  the 
phalanx  is  dislocated  upwards  and  outwards.  The 
great  toe  is  inclined  outwards,  across  the  others  ; 
sometimes  forming  nearly  a  right  angle  with  them. 
In  some  instances,  however,  the  displacement  has 
appeared  to  belong  rather  to  the  metatarsal  bone 
than  to  the  phalanx,  for  the  toe  has  preserved  its 
normal  position  and  direction,  but  the  head  of  the 
metatarsal  bone  has  been  inclined  downwards.  In 
one  example,  the  displacement  of  the  head  of  this 
bone  downwards  has  been  combined  with  displace- 
ment of  its  tarsal  extremity  upwards,  so  that  in 
reality  it  had  been  subjected  to  a  double  disloca- 
tion. 

Treatment. — In  six  of  the  ten  cases  to  which 
M.  Malgaigne  refers  the  dislocation  was  reduced, 
but  not  always  without  difficulty.  In  five  of  these 
suppuration  took  place  on  the  outer  side  of  the  me- 
tatarsal bone  :  one  of  the  patients  died  ;  three  re- 
covered with  ankylosis,  after  exfoliation  of  the  arti- 
cular cartilages;  the  fifth  also  recovered,  but  whether 
with  ankylosis  or  not  is  not  stated.  The  sixth  case 
recovered,  and  was  the  only  one  in  which  the  move- 
ments of  the  jomt  were  preserved:  here  the  wound 
in  the  skin  was  enlarged,  and  an  incision  was  also 
made  along  the  outer  side  of  the  metatarsal  bone, 
which  gave  exit  to  some  coagulated  blood. 

In  four  examples  reduction  was  impracticable. 
In  two  of  these  the  head  of  the  metatarsal  bone 
was  excised  :  one  of  the  patients,  a  cavalry  soldier, 
was  able  to  resume  his  duty;  the  other  patient 
died.  In  the  two  others  the  entire  metatarsal  bone 
was  excised,  but  with  what  object  so  severe  a 
measure  was  resorted  to  it  is  not  easy  to  under- 
stand :  in  both  these  cases  the  usefulness  of  the 
foot  was  very  materially  impaired. 

Sir  A.  Cooper  met  with  a  case  of  dislocation  of 
theybiir  otttcr  toes  from  their  metatarsal  bones.  Upon 
examination  of  the  bottom  of  the  foot,  a  consider- 
able projection  was  found  at  the  roots  of  all  the 
smaller  toes,  the  extremity  of  each  of  the  metatarsal 
bones  being  placed  under  the  first  phalanx  of  its 
corresponding  toe.  Several  months  had  elapsed 
from  the  time  of  the  accident,  and  at  first,  from  the 
swelling  of  the  foot,  it  had  not  been  detected.  No 
extension  would  have  been  likely  to  answer  any 
purpose,  and  the  only  mode  of  relief  was  to  wear  a 
piece  of  hollow  cork  at  the  bottom  of  the  inner  part 
of  the  shoe,  to  prevent  the  pressure  of  the  meta- 
tarsal bones  upon  the  nerves  and  blood  vessels. 
(Cm  Dislocations,  B.  Cooper'' s  ed.  p.  339.) 

An  instance  of  dislocation  of  all  the  toes  from 
the  mtaiarsal  bones  haa  been  recorded  by  M.  Josse 
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of  Amiens.  It  happened  in  a  dragoon,  in  conse- 
quence of  his  horse  falling  with  him  and  squeezing 
his  foot  against  the  ground.  The  toes  were  dislo- 
cated outwards,  and  the  head  of  the  first  metatarsal 
bone  escaped  through  a  transverse  wound  on  the 
inner  side  of  the  articulation.  Reduction  was  at- 
tempted, but  the  protruding  extremity  of  the  me- 
tatarsal bone  opposed  an  insurmountable  resistance. 
It  was  therefore  removed,  and  the  bones  could  then 
be  replaced  with  great  facility,  the  outer  toes  re- 
suming their  normal  position  almost  spontaneously. 
The  wound  in  the  integuments  healed,  and  at  the 
end  of  seven  weeks  he  was  able  to  return  to  his 
duty,  the  great  toe,  strange  to  say,  having  pre- 
served all  its  movements.  {Malgaigne,  t.ii.  p. 1095.) 

Dislocation  of  the  phalanges  of  the  toes  may 
occasionally  occur,  but  from  their  diminutive  size, 
and  the  mobility  of  the  metatarso-phalangeal  arti- 
culations, such  an  accident  is  very  unlikelj'.  The 
treatment  required  would  be  the  same  as  in  the 
fi"gers.]  James  R.  Lane. 


MATER. 


BiBlioG.  AND  Refer.— On  the  subject  of  Dislo- 
cations consult  A.  Flack,  De  Luxatione  Ossis  Femoris 
rariore,  frequentiore  Colli  Fractura,  Disp.  Arpent. 
1 783.   H.  Linguet,  Qua!stio  &c.,  An  in  Humeri  Luxa- 
tione Ambi  potius  quam  Scala,  Janua,  Polynlas- 
tusque  Iterate  renovata  ?  Paris,  1 732.    O.  C.  Reichet, 
Diss,  de  Epiphysium  ab  Ossium  Diaphysi  Diductione. 
Lips.  1/59.   J.  L.  Petit,  Traits  des  Maladies  des  Os, 
1725  J  and  Traits  des  Mai.  Chir.  1783.  Dtivernev, 
Jraitd  des  Maladies  des  Os.    Richerand,  Noso'g- 
Ohir.  t.  ill.  p.  193,  &c.  cd.  4.    Ouvres,  Chir.  de 
Uesault,  par  Bichat,  t.  i.   Pott's  Remarks  on  Frac- 
tures and  Dislocations,  1775.     Kirldaml's  Obs.  on 
Pott's  Remarks,  &c.  White's  Cases  in  Surgery,  Med 
Obs.  and  Inquiries,  vol.  ii.   Bromfield's  Chir.  Cases 
and  Obs.  1773.   J.  F.  P.  Castella,  sur  les  Fract.  du 
P(5rond,  Landshut,  1808.    Sir  C.  Bell,  A  Syst  of 
Operative  Surg-ery,  1809.   J.  HowsMp,  Pract.  Obs.  in 
Surgr.  and  Morbid  Anat.  8vo.  Lend.  1816.  Callisen, 
bysteraa  Chirurfrise  HodieniK.t.  ii.  Desault,JouTiia.l 
de  Chir.    Buper,  Traitd  des  Mai.  Chir.  t.  iv.  Paris, 
1814.    Tiye's  Illustrations  of  some  of  the  injuries  to 
which  the  lower  limbs  are  exposed,  &c.  4to.  Lond 
1802.   31ot/ie,  Melanges  de  Chir.  &c.  Paris,  1812, 
1827.    W.  Uey,  On  Dislocations  and  internal  de- 
rangements of  the  Knee-joint  in  Pract.  Obs.  in  Suro-. 
ed.  2.   Dupiiytren,  sur  la  Fract.  de  I'Extrem.  Infdr. 
du  Pdron^,  les  Luxations,  &c.  qui  en  sont  la  suite,  in 
Annuaire  M^d.  Chir.  des  H6pitaux  de  Paris,  1809; 
and  in  Le9on's  Orales  de  Clin.  Chir.  t.  i.  p.  189.  De 
la  Luxation  des  Vertfebres,  et  des  Maladies  qui  la 
simulent,  op.  cit.  t.  i.  p.  379 ;  also,  Des  Luxations  de 
I'Hum^rus,  op.  cit.  t.  iii.  p.  77 ;  De  la  Luxation 
originelle  des  Femurs,  op.  cit.  t.  iii.  p.  205  ;  de  la 
Fract.  de  I'Extrfira.  inf^r.  de  I'Hum^rus  simulant  la 
Lux.  du  Coude  en  arrifere,  op.  cit.  t.  iii.  p.  393.  Des 
Fract.  de  I'Extrdni.  inf^r.  du  Radius  simulant  les  Lux 
du  Poiirnet,  op.  cit.  t.  iv.  p.  I6l.  Des  Lux.  de  I'Extrdm 
inf^r.  dii  Cubitus,  op.  cit.  t.  iv.  503.  Rust,  in  Mag-az. 
fur  die  Gesammte  Heilkunde,  t.  x.   Ph.  Crampton, 
On  the  Pathol,  of  Disloc.  of  Shoulder,  Dublin  Journ. 
of  Med.  Science,  Nos.  7  and  8.    Dr.  James  Scott,  On 
Disloc.  of  Hip,  &c.  Dublin  Hosp.  Reports,  vol. iii.  p.  389. 
C.  H.  Todd,  Dissection  after  recent  Dislocation,  op. 
cit.  vol.  iii.  p.  395.   Wm.  Wallace,  Dissection  of  a 
Dislocated  Hip,  Trans,  of  King's  and  Queen's  Coll.  of 
Pliysicians,  vol.  v.  p.  250.   J.  F.  Mnlqaicpie,  Gaz. 
M6d.  de  Paris,  Sept.  1832,,  and  m-m.  de  I'Acad 


pr.ictical  information,  and  does  infinite  credit  to  the 
.,'i.!;"o""",'"''"''''"y  0''  i's  experienced  author;  see 
rl  Cooper's  edition  of  the  same,  1842.  ./. 

i-/H«ci«i,e,-,  a  spontaneous  Dislocation  of  tlie  first 
vertebra  o(  the  neck  from  the  second,  and  of  theocci- 
Tmi„L,  Tb  M"'-         l'"*)"-    I'aris,  1836. 

84S  /I/'  Z'''^"  ''el'nthol.  Chir.  t.  i.  1847,  and  t.  ii. 
1  inn.  J^^.<''"'.vne,  Traitd  des  Fractures  et  des  Luxa- 
Pl„„M  ""tl  «vec  un  Atlas  de  xxx 

Kslocat  nL''"'''  °",  f''^  ^"''J«'='  l'">-nctures  and 
iJisiocations  ever  published  in  any  language.  Syst. 


of  Surgery,  Chelhis,  translated  by  J.  F.  South.  R. 
W.  bim  /i.  On  Fractures  and  Dislocations  Dublin 
1847.  Numerous  other  references  have  also  been' 
made  in  difl-erent  parts  of  this  article.] 

piSTICHl A,  or  Distichiasis  (from  81s,  twice 
and  crrlxos,  a  row).  A  double  row  of  eyelashes' 
the  innermost  ones  of  which  irritate  the  eye.  The 
pseudo-cilia,  which  grow  in  distichiasis,  seldom 
occupy  the  whole  length  of  the  eyelid  ;  but  are 
mostly  scattered  about  between  the  natural  place 
ot  the  cilia  and  the  Meibomian  apertures.  fSee 
Trichiasis.) 

DURA  MATER,  FUNGOUS  TUMORS 
Ui'.    The  disease  arises  giaduallj-,  in  the  form  of 
a  tumor,  which  makes  its  way  through  the  bones 
of  the  cranium,  and  Insensibly  blends  itself  with 
the  integuments,  which  seem,  as  it  were,  to  make  a 
part  of  it.    Fungous  tumors  of  the  dura  mater 
may  originate  spontaneously  at  any  part  of  this 
membrane  ;  but  they  are  particularly  apt  to  grow 
on  the  surface,  which  is  adherent  to  the  upper 
part  of  the  skull,  or  to  its  basis.    They  are  firm, 
indolent,  and  chronic,  seeming  as  if  they  were  the' 
consequence  of  slow  inflammation,  affecting  the 
vessels,  which  supply  the  dura  mater,  and  inoscu- 
late with  those  of  the  diploe.  It  is  very  difficult  to 
determine  whether  the  disease  begins  in  the  dura 
mater  or  the  substance  of  the  bone  itself.  The 
general  belief,  however,  is  that  the  bone  is  affected 
secondarily,  and  that  the  disorder  originates  in  the 
dura  mater.    The  patient,  the  subject  of  the  first 
case  related  by  M.  Louis,  imputed  the  complaint 
to  a  fall,  which  he  had  met  with  four  of  five  months 
previously,  and  in  which  the  head  itself  had  not 
received  any  violence  ;  but,  from  this  time,  he  ex- 
perienced a  stunning  sensation,  which  continued 
till  he  died.    The  cranium  and  dura  mater  were 
found  both  equally  diseased.    Though  this  case 
may  tend  to  prove  that  fungous  tumors  of  the 
dura  mater  may  form  spontaneously,  yet,  it  is  not 
the  less  confirmed  by  a  vast  number  of  cases,  that 
this  affection  more  frequently  follows  blows  on  the 
head,  than  any  other  cause.    Hence,  a  slow  kind 
of  thickening  of  the  dura  mater  is  produced,  which 
ends  in  a  sarcomatous  excrescence,  the  formation 
of  which  always  precedes  the  destruction  of  the 
bone.    In  the  memoir,  published  by  M.  Louis  in 
the  fifth  volume,  4to.  of  those  of  the  Royal  Aca- 
demj'  of  Surgery,  tliere  is  a  very  interesting  case, 
illustrating  the  nature  of  the  present  disease. 

The  subject  was  a  young  man,  aged  twenty-one, 
who  had  a  considerable  tumor  on  the  left  side  of 
the  head,  which  was  taken  for  a  Jiernki  cerebri. 
(See  i/ns  Article.)   The  swelling  had  begun  in  the 
region  of  the  temple,  and  had  gradually  acquired 
the  magnitude  of  a  second  head.  The  external  car 
was  displaced  by  it,  and  pushed  down  as  low  as 
the  angle  of  the  lower  jaw.     At  the  upper  part  of 
the  circumference  of  the  base  of  the  tumor,  the 
inequalities  of  the  perforated  bone,  and  the  pulsa- 
tions of  the  brain,  could  be  distinctly  felt.  Some 
parts  of  the  mass  were  elastic  and  hard  ;  others 
soft  and  fluctuating.    A  plaster,  which  had  been 
applied,  brought  on  a  suppuration  at  some  points, 
from  which  an  ichorous  matter  was  discharged. 
Sliiverings  and  febrile  symptoms  ensued,  and  the 
man  died  in  less  than  four  months,  in  the  year 
1 764.    On  dissection,  a  sarcomatous  tumor  of  the 
dura  mater  was  detected,  together  with  the  des- 
truction of  the  whole  portion  of  the  skull,  corres- 
ponding to  the  extent  of  the  disease. 
When  a  tumor  of  this  nature  has  decidedly 


DURA 


MATER. 


formed,  it  makes  its  way  outward  through  nil  the 
parts,  soft  or  hard,  which  are  opposed  to  it.  The 
swelling,  in  becoming  circumscribed,  is  parti}' 
blended  with  the  dura  mater,  and  its  pressure 
produces  an  absorption  of  such  parts  of  the  skull 
as  oppose  its  enlargement.  It  unexpectedly  elevates 
itself  extornall}',  confounding  itself  with  the  scalp, 
and  presents  itself  outwardly  in  the  form  of  a  pre- 
ternatural, soft,  yielding  swelling,  which  even 
sometimes  betrays  an  appearance  of  a  decided 
fluctuation,  or  a  pulsation,  which  may  make  it  be 
mistaken  for  an  aneurismal  tumor.  When  once 
the  swelling  has  made  its  exit  from  the  cavity  of 
the  cranium,  it  expands  on  every  side  under  the 
integuments,  which  readily  make  way  for  its 
growth.  The  scalp  becomes  distended,  smooth, 
and  cedematous  over  the  extent  of  the  tumor,  and 
lastly,  it  ulcerates.  The  matter  discharged  from 
the  ulcerations  is  thin  and  sanious  :  the  outer  part 
of  the  tmnor  is  confounded  with  the  integuments 
and  edges  of  the  skull,  on  which  it  rests,  so  that,  in 
this  state,  it  is  easy  to  mistake  the  tumor  for  one 
whose  base  is  altogether  external.  While  the  swel- 
ling thus  increases  in  size  externally,  it  also  enlarges 
jntemally.  The  latter  change  takes  place  especially 
while  the  opening  in  the  cranium  is  not  large 
enough  to  admit  the  whole  mass  of  the  tumor, 
which  then  depresses  the  brain,  and  lodges  in 
an  excavation,  which  it  forms  for  itself.  But 
this  cavity  quickly  diminishes,  and  becomes  re- 
duced almost  to  nothing,  as  soon  as  the  tumor 
projects  outwardly.  The  tables  of  the  skull  are 
absorbed  to  let  the  swelling  arrive  externally;  but 
it  is  remarked,  that  the  internal,  or  vitreous  table, 
is  always  found  much  more  extensively  destroyed 
than  the  external  one.  Sometimes  new  bony 
matter  is  found  deposited  around  the  opening  in 
the  cranium. 

It  is  asserted,  that,  whatever  may  be  the  situa- 
tion of  a  fungous  tumor  of  the  dura  mater,  the 
outer  layer  of  this  membrane,  upon  which  the 
disease  forms,  is  alone  altered,  the  inner  layer  and 
the  pia  mater  being  always  unchanged.  {Lassus, 
Pathologie  Chirurgieale,  torn.  i.  p.  501.  ed.  1809.) 

In  one  of  these  cases,  detailed  by  Walther,  the 
inner  layer  of  the  dura  mater  was  quite  natural, 
though  one-half  of  the  tumor,  which  was  large, 
was  within  the  skull,  where  it  had  formed  for  itself 
a  deep  excavation  in  the  posterior  lobe  of  the  brain. 
And,  what  is  remarkable,  notwithstanding  this  lat- 
ter change,  the  patient,  the  day  before  her  death, 
retained  all  her  intellectual  faculties,  and  the 
power  of  voluntary  motion.  {Joiirn.fur  Chirurgie 
von  C.  Graefe  und  Ph.  v.  Wall/ior,  b.  i.  pp.  G4,  66, 
Ovo.  Berlin,  1820.) 

According  to  surgical  writers,  fungous  tumors 
of  the  dura  mater  have  been  caused  by  contusions 
on  the  skull,  falls  on  the  buttocks,  concussions  of 
the  head  or  whole  body,  lues  venerea,  scrofula, 
inveterate  rheumatism,  &c.  The  three  last  of  the 
alleged  causes,  however,  seem  to  be  little  better 
than  mere  conjecture. 

Even  children  of  the  most  tender  5*ears  are  liable 
to  the  disease.  M.  Louis  has  related,  that  a  child, 
two  years  of  age,  died  of  fungus  of  the  dura  mater, 
which  had  produced  a  swelling  above  the  right  ear, 
attended  with  a  destruction  of  a  portion  of  the 
parietal  and  temporal  bones.  (Man,  de  I'AcaU. 
da  Chirurgie,  torn.  v.  4to.  p.  31.) 

Though  the  common  opinion  is,  that  these  fungi 
grow  entirely  from  the  dura  mater,  Sandifort 


asserts,  that  the  vessels  of  the  diploe  have  a  consi- 
derable share  in  their  production.  {Deseriptio 
Musei  Anat.  Acad.  Lngd.  t.  i.  p.  152.) 

A  similar  belief  was  entertained  by  Heister  and 
Kaufmann,  and  is  espoused  by  Siebold  andWalther, 
the  latter  imputing  the  disease  to  a  simultaneous 
affection  of  the  vessels  of  the  dura  mater,  and  peri- 
cranium, attended  with  an  absorption  of  the  earthy 
part  of  the  bone.  {Journ.jur  Chir.  von.  C.  Graefe, 
^c.  p.  91 — 93.)  M.  Chelius  has  written  an  essay, 
in  which  a  distinction  is  established  between 
tumors  commencing  in  the  bone,  and  others 
beginning  in  the  dura  mater  itself.  (See  Archives 
de  Med.  Mars,  1832.) 

The  existence  of  a  fungous  tumor  of  the 
dura  mater  cannot  be  ascertained  so  long  as 
there  is  no  external  change.  The  effects  pro- 
duced may  originate  from  so  many  causes,  that 
there  would  be  great  risk  of  a  gross  mistake  iu 
referring  them  to  any  particular  ones.  Tliis  is  not 
the  case  when  there  is  an  opening  in  the  skull. 
Then  a  hardness,  felt  from  the  very  first  at  the 
circumference  of  the  tumor,  denotes  that  it  comes 
from  within.  When  the  swelling  is  carefully 
handled,  such  a  crackling  sensation  is  perceived, 
as  would  arise  from  touching  dry  parchment 
stretched  over  the  skin.  On  making  much  pres- 
sure, pain  is  occasioned,  and  sometimes  a  numb- 
ness in  all  the  limbs,  stupefaction  and  other  more 
or  less  afflicting  symptoms.  The  tumor  in  some 
measure  returns  inwards,  especially,  ivheji  not  very 
large,  and  gradually  rises  up  and  outward  again, 
when  the  pressure  is  discontinued.  Sometimes  there 
is  pain  ;  at  other  times  there  is  none  ;  which  may 
be  owing  to  the  manner  in  which  the  tumor  is 
affected  by  the  edges  of  the  bone  through  which 
it  passes._  The  pain  is  often  made  to  go  off  by 
compression,  but  returns  as  soon  as  this  is  taken 
off.  The  tumor  has  an  alternate  motion,  derived 
from  the  pulsation  of  the  brain,  or  of  the  large 
arteries  at  its  base.  This  throbbing  motion  has 
led  many  practitioners  to  mistake  the  disease  for 
an  aneurism,  as  happened  in  the  second  case 
related  in  the  memoir  of  M.  Louis.  When  the 
tumor  is  pushed  sideways,  and  the  finger  carried 
between  it  and  the  edge  of  the  bone,  through 
which  the  disease  protrudes,  the  bony  edge  may 
be  felt,  touching  the  base  of  the  swelling,  and 
more  or  less  constricting  it.  This  symptom,  when 
distinguishable,  added  to  a  certain  hardness  and 
elasticitj',  and  sometimes  a  facility  of  reduction 
forms  a  pathognomonic  mark,  whereby  fungous 
tumors  of  the  dura  mater  may  be  discriminated 
from  hernia;  of  the  brain,  external  fleshy  tumors 
abscesses,  exostosis,  and  other  affections,  which  at 
first  sight  resemble  them. 

Probably,  however,  some  variety  prevails  in 
different  instances  ;  for,  in  tlio  cases  recorded  by 
Walther,  there  was  no  pulsation,  strictly  so  called 
but  merely  an  obscure  movement,  or  .an  alternate 
distension  and  flaccidity,  arising  from  the  influx  of 
blood  into  the  vessels  of  the  diseased  mass  ;  the 
tumors  could  not  bo  pushed  within  the  cranium 
in  the  slightest  degree  ;  nor  did  the  attempt  cause 
any  of  the  effects  usually  observed  to  proceed  from 
pressure  on  the  brain.  No  aperture  could  bo  felt 
in  the  skull,  much  less  could  the  irregular  edges 
of  the  bone  around  the  tumor  be  distinguished. 
{Journ.  fur  Chir.  b.  i.  p.  57—01,  &c.  8vo.  Berlin) 
1 820.^ 

Wliatever  niovementa  also  were  perceptible  iu 
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the  swellings,  Walther  is  convinced  could  not  bo 
communiicated  to  them  by  the  pulsations  of  the 
subjacent  brain  ;  because  they  were  wedged,  as  it 
were,  in  an  aperture  in  the  skull,  and  adherent 
to  the  dura  mater  beneath  them,  and  to  the  super- 
incumbent periosteum  ;  so  that,  even  in  the  dead 
subject,  they  did  not  admit  of  being  pushed  in  the 
least  outwards  without  difficulty,  and  the  employ- 
ment of  strong  pressure.    (Vol.  cit.  p.  57.) 

Indeed,  this  tight  constriction  of  the  tumor 
not  only  explains  why  stupor,  paralysis,  &c.  were 
not  brought  on  in  these  particular  examples  by 
external  pressure,  but  also  why  the  edn-es  of  the 
hole  in  the  skull  could  not  be  felt ;  and°the  small 
size  of  the  same  opening,  in  relation  to  the  mag- 
nitude of  the  swelling,  fully  accounts,  in  n°y 
opinion,  for  the  circumstance  of  the  swelling  not 
sinking  inwards  under  pressure.  But  I  am  far 
from  being  convinced  with  Walther  that  fungi  of 
the  dura  mater  are  in  their  nature  always  irre- 
ducible (see  vol.  cit.  p.  82)  ;  a  belief  which  he 
grounds  upon  the  connection  of  the  diseased  mass 
with  the  vessels  of  the  diploe,  its  constriction  by 
the  bone,  and  its  expansion  under  as  well  as  above 
the  cranium.  Here  I  think  Walther  is  as  wrong 
in  saying  that  none  of  these  fungi  can  possibly  be 
reduced,  as  others  would  be  in  asserting  that  it  ia 
their  invariable  character  to  be  reducible.  These 
differences  must  chiefly  depend  upon  the  size  of 
the  swelling,  in  relation  to  that  of  the  aperture  in 
the  skull. 

Generally  speaking,  fungous  tumors  of  the 
dura  mater  are  very  dangerous,  as  well  on  account 
of  their  nature  as  of  the  difficulty  of  curing  them 
in  any  certain  manner,  and  of  the  internal  and 
external  disorder  which  they  may  occasion.  Such 
as  have  a  pedicle,  the  base  of  which  is  not  exten- 
sive, which  are  firm  in  their  texture  without  much 
disease  in  the  surrounding  bone,  are  movable,  not 
very  painful,  and,  in  persons  who  are  in  other 
respects  q^uite  well,  are  in  general  reputed  to  be 
the  least  perilous.  These  are  the  cases  in  which 
a  cure  may  be  attempted  with  a  hope  of  success, 
though  the  event  is  always  exceedingly  doubtful. 

When  the  contrary  of  what  has  been  just  re- 
lated occurs — when  the  disease  is  of  long  continu- 
ance, and  the  brain  already  affected — nothing  fa- 
vourable can  be  expected. 

Compression  is  the  most  simple  remedial  means, 
and  has  naturally  occurred  to  such  practitioners  as 
have  mistaken  the  disease  for  an  aneurism,  or  a 
hernia  cerebri.  The  efficacy  of  this  method  has  been 
further  misconceived,  because  the  tumor,  when 
not  very  large,  has  sometimes  been  partly  or  even 
wholly  reduced,  without  any  bad  consequences. 
This  had  no  little  share  in  leading  to  errors  con- 
cerning the  true  character  of  the  disease.  But,  as 
might  be  conceived,  this  reduction  only  being  at- 
tended with  temporary  success,  and  having  no 
effect  whatever  on  the  original  cause  of  the  affec- 
tion, the  symptoms  returned,  and  the  tumor  rose 
up  again  the  moment  the  compression  was  discon- 
tinued. There  is  a  fact  in  tiie  memoir  of  M.  Louis 
which  seems  to  evince  that  good  effects  may  some- 
times be  produced  by  compression  judiciously  cm- 
ployed.  A  woman,  brought  to  the  brink  of  the 
grave  by  the  symptoms  occasioned  by  a  tumor 
of  the  above  kind,  having  rested  with  her  head 
for  some  time  on  the  same  side  as  the  tumor, 
found  the  swelling  so  suddenly  reduced,  without 
nny  ill  effects,  that  she  thought  herself  cured  by 


some  miracle.  Compression,  artfully  kept  up  by 
means  of  a  piece  of  tin  fastened  to  her  cap  pre- 
vented the  protrusion  of  the  tumor  again  '  The 
pressure,  however,  not  having  been  always  very 
exact,  the  symptoms  every  now  and  then  recurred 
while  the  tumor  was  in  the  act  of  being  depressed 
again,  and  they  afterwards  ceased,  on  the  swel- 
hng  having  assumed  a  suitable  position.  The 
symptoms  were,  doubtless,  occasioned  by  the  irri- 
tation which  the  tumor  suffered  in  passing  the 
inequalities  around  the  opening  through  which  it 
protruded.  The  patient  lived  in  this  state  nine 
years,  having  every  now  and  then  fits  of  insensi- 
bility, in  one  of  which,  attended  with  hiccough 
and  vomiting,  she  perished. 

[These  cases  of  fungous  tumors  of  the  dura  mater 
are,  for  the  most  part,  of  a  malignant  character, 
and  do  not  admit  of  operative  procedure  either 
by  the  knife  or  by  escharotics.  The  surgeon's 
skill  will  be  best  shown  in  determining,  in  each 
individual  case,  whether  the  growth  be  of  an  inno- 
cent nature  or  not.  The  following  directions, 
given  by  Mr.  Cooper  for  their  removal,  will  only 
apply  to  the  comparatively  few  cases  in  which  the 
operator  can  feel  assured  of  the  non-malignancy  of 
the  growth  he  has  to  deal  with ;  and  even  in  such 
cases  it  is  more  than  doubtful  whether  the  dura 
mater  should  be  so  extensively  interfered  with  as 
Mr.  Cooper  suggests.] 

As  compression  cannot  be  depended  upon,  the 
following  safer  method  may  be  tried : — It  consists 
in  exposing  the  tumor  with  a  knife,  which  is  cer- 
tainly preferable  to  caustics,  the  action  of  which 
is  very  tedious  and  painful,  and  can  never  be  limi- 
ted or  extended  with  any  degree  of  precision.  A 
crucial  incision  may  be  made  through  the  scalp 
covering  the  tumor,  and  the  flaps  dissected  up, 
and  reflected,  so  as  to  bring  all  the  bony  circum- 
ference into  view.  Then  with  trephines  repeat- 
edly applied,  or  with  (what  would  be  better)  Mr. 
Key's  saws,  all  the  margin  of  the  bone  should  be 
carefully  removed.  Now,  if  it  be  true  that  the 
vessels  of  the  diploe  are  chiefly  concerned  in  the 
supply  of  the  diseased  mass,  we  see  that  this 
source  of  its  growth  must  be  destroyed  by  the 
foregoing  proceeding. 

The  tumor,  thus  disengaged  on  all  sides,  may 
be  cut  off  with  a  scalpel;  and  such  arteries  as 
bleed  much  should  be  tied.  Then,  instead  of  ap- 
plying caustic,  as  sometimes  advised,  perhaps  it 
would  be  better  to  remove  every  part  of  both 
layers  of  the  dura  mater  immediately  under  the 
situation  of  the  excrescence.  By  this  means,  and 
the  removal  of  the  surrounding  bone  and  diploe, 
all  chance  of  the  regeneration  of  the  tumor  would 
be  prevented.  In  attempting  the  excision  cf  a 
fungus  of  the  dura  mater,  it  is  certainly  an  inte- 
resting point  to  know  whether  the  tumor  has  an 
intimate  vascular  connection  with  the  diploe  and 
pericranium,  as  asserted  by  Siebold,  Walther,  and 
some  other  respectable  authorities,  though  the 
importance  of  the  information  on  this  subject  to 
the  practitioner  is  somewhat  lessened  by  his  being 
aware  that  it  is  necessary  always  to  begin  with 
sawing  away  the  bone  in  the  immediate  vicinity 
of  the  diseased  mass.  In  the  dissection  of  one 
case,  Walther  found  the  pericranium  thickened  for 
a  considerable  extent  around  the  disease,  and 
closely  connected  with  the  tumor  by  vessels. 
(Vol.  cit.  p.  100.) 

When  the  tumor  is  sarcomatous,  and  its  pedi- 
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cle  small  and  narrow,  ns  sometimes  liappens,  one 
should  not  hesitate  to  cut  it  off. 

This  method  is  preferable  to  tying  its  base  with 
a  ligature;  a  plan  which  could  not  be  executed 
without  dragging  and  seriously  injuring  the  dura 
mater  ;  and  the  fatal  effects  of  which  I  saw  exem- 
plified in  one  case  that  occurred  many  years  ago  in 
St.  Bartliolomew's  Hospital,  and  was  operated 
upon  by  the  late  Mr.  Ramsden.  Excision  is  also 
preferable  to  caustics,  which  cause  great  pain,  and 
very  often  convulsions.  In  performing  the  extir- 
pation, we  should  remove  the  whole  extent  of  the 
tumor,  and,  if  possible,  its  root,  even  though  it 
may  extend  as  deeply  as  the  internal  layer  of  the 
dura  mater.  This  step  must  not  be  delayed,  for 
the  disease  will  continue  to  increase,  so  as  to  aifect 
the  brain,  become  incurable,  and  even  mortal.  It 
is  to  such  decision  that  we  must  impute  the  suc- 
cess which  attended  the  treatment  of  the  Spaniard 
Avalos,  of  whom  Marcus  Aurelius  Severinus  makes 
mention.  The  above  nobleman  was  afflicted  with 
intolerable  headachs,  which  no  remed)!-  could  ap- 
pease. It  was  proposed  to  him  to  trepan  the 
cranium,  an  operation  to  which  he  consented. 
This  proceeding  brought  into  view,  under  the  bone, 
a  fungous  excrescence,  the  destruction  of  which 
proved  a  permanent  cure  of  the  violent  pains, 
•which  the  disease  had  occasioned.  It  is  not  men- 
tioned in  this  case  whether  the  internal  layer  of 
the  dura  mater  was  healthy  or  not ;  but  there  is 
foundation  for  believing,  that  if  the  extirpation  of 
these  tumors  be  undertaken  in  time,  and  bold 
measures  be  pursued,  as  in  the  instance  just  cited, 
success  would  often  be  obtained.  Indeed,  reason 
would  support  this  opinion;  for,  when  the  disease 
is  not  extensive,  it  is  necessary  to  expose  a  much 
smaller  surface  of  the  dura  mater. 

It  appears  to  me,  however,  that  trepanning  can 
never  be  warrantable,  unless  the  disease  be  indi- 
cated by  some  external  changes.    I  saw  my  late 


master,  Mr.  Ramsden,  trepan  a  man  for  .a  mere 
fixed  pain  in  one  part  of  the  head,  on  the  sup- 
position, that  there  was  a  tumor  under  the  bone  ; 
but  no  tumor  was  found,  and  tlie  operation  caused 
inflammation  of  the  dura  mater,  and  proved 
fatal. 

No  doubt,  in  some  cases,  the  hBemorrhage  will 
be  considerable,  as  was  exemplified  in  the  instance 
in  which  Walther  made  an  incision  at  the  base  of 
one  of  these  fungi,  in  order  to  ascertain  its  nature  : 
two  pints  of  blood  being  lost  from  several  vessels  of 
large  size  ere  they  could  be  secured  ;  and  the 
further  use  of  the  knife  discontinued. 

M.  Louis  has  described  other  tumors,  which 
grow  from  the  surface  of  the  dura  mater,  when  this 
membrane  has  been  denuded,  as  after  the  applica- 
tion of  the  trephine.  They  only  seem  to  differ 
from  the  preceding  in  not  existing  before  the  open- 
ing was  made  in  the  skUU.  Tumors  of  the  dura 
mater  should  not  be  confounded  with  hernia  cerebri. 
(See  this  Article.) 

See,  on  the  preceding:  subject,  M^m.  sur  les 
lumeurs,  fongueuses  de  la  Dure-M6repar  M.  Louis. 
I.tJ^?''"?-  I'Acad.  de  Cbir.  t.  v.  4to.  Encyclop^die 
Meibodique,  Partie  Chir.  art.  Dure-Mfere.  J  P 
Kaufmamu  de  Tumore  Capitis  fungoso  post  Cariem 
Cranii  exorto.  Helmst.  1743.  Lass'.is,  PatholO"-ie 
Clur.  t  1.  p.  497,  ed.  1809.  J.  and  C.  Weuzel,  iiber 
die  Schwarami^en  Auswuchse  auf  der  aussern  Hirn- 
Pol-  Mainz.  181 1.  Ph.  V.  Waltlier,  in  Journ. 
tur  Chir.  von  C.  Grattfe,  &c.  b.  I.  p.  55,  c.  8vo. 
Berlm,  1820.  Professor  Chelius,  in  Archives  de  MM 
Mars.  1832. 

For  inflammation  of  the  dura  mater,  see  Head 
Injuries  of.  ' 

^JNAMOMETER.  An  instrument,  employed 
by  M.  Malgaigne  for  measuring  the  degree  of  ex- 
tension made  with  pulleys  in  the  reduction  of  dis- 
locations. (See  AT^j.  de  I' Acad.  R.  de  Med.  t.  v. 
p.  143.)  _  It  will  serve  also  to  measur-e  the  force 
exerted  in  kthotrity. 
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JAR,  DISEASES  OF.  An  organ,  so  valuable 
and  necessary  to  the  perfection  of  our  existence, 
as  the  ear,  should  have  all  the  resources  of  sur- 
gery exerted  for  the  preservation  of  its  in- 
tegrity, and  the  removal  of  the  diseases,  with 
which  it  may  be  affected.  What,  indeed,  would 
have  been  our  lot,  if  nature  had  been  less 
liberal,  and  not  endued  us  with  the  sense  of 
hearing  ?  As  Leschevin  has  observed,  we  should 
then  have  been  ill  qualified  for  the  receipt  of  in- 
struction ;  a  principal  inlet  of  divine  and  human 
knowledge  would  have  been  closed  ;  and  there 
being  no  reciprocal  communication  of  ideas,  our 
feeble  reason  could  never  have  approached  perfec- 
tion. Even  our  life  itself,  being  as  it  were  depen- 
dent upon  all  such  bodies  as  surround  us,  would 
have  been  incessantly  exposed  to  dangers.  The 
eyesight  serves  to  render  us  conscious  of  objects 
which  present  themselves  before  us,  and,  when  we 
judge  them  to  be  hurtful,  we  endeavour  to  avoid 
them.  But,  to  say  nothing  of  our  inability  to  look 
on  all  sides  at  once,  our  eyes  become  of  no  service 
to  us,  whenever  we  happen  to  be  enveloped  in 
darkness.  The  hearing  is  then  the  only  sense 
that  watches  over  our  safety.  It  warns  us,  not 
only  of  every  thing  which  is  moving  about  us,  but 


likewise  of  noises  which  are  more  or  less  distant. 
Such  are  the  inestimable  advantages,  which  we 
derive  from  this  organ.  Its  importance,  when 
healthy,  makes  it  worthy  of  the  utmost  efibrts  of 
surgery,  when  diseased.  (See  Mid.  sur  les  Siijels 
proposes  pour  le  Priw  de  I' Acad.  Royal  de  Chirur- 
gie,  t.  ix.  pp.  Ill,  112,  ed.  I2mo.) 

It  is  not  many  years  since  the  diseases  of  the 
ear  were  a  subject,  on  which  the  greatest  iirno- 
rance  and  the  most  mistaken  opinions  prevailed- 
and,  indeed,  how  could  any  correct  pathological 
information  be  expected,  while  anatomists  had  not 
given  a  complete  and  accurate  description  of  the 
organ  itself?  Also,  notwithstanding  what  has  now 
been  made  out  respecting  disorders  of  the  ear 
and  that  within  the  last  twelve  or  sixteen  years  the 
knou  lodge  of  them  has  nearly  equalled  that  of  the 
eye,  it  IS  generally  admitted  that  they  still  require 
much  further  investigation.  Though  Duvernev, 
Valsalva,  Morgagni,  &c.  dispelled  some  of  the 
darkness  which  covered  this  branch  of  surgorv 
tliey  left  a  great  deal  undone.  Since  their  tiine' 
science  has  been  enriched  with  the  valuable  dis- 
coveries of  Cotunni,  Meckel,  Scarpa,  and  Com- 
paietti  ;  the  two  first  of  whom  demonstrated  that 
the  labyrinth  is  filled  with  a  limpid  fluid,  and  not 
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(as  was  pretended)  with  confined  air  ;  while  the 
last  two  distinguished  anatomists  favoured  the 
public  with  the  first  very  accurate  description  of 
the  parts  composing  the  labyrinth,  especially  the 
semicircular  canals. 

In   17G3,  the  French  Academy  of  Surgery 
offered  a  prize  for  the  best  essay  on  diseases  of 
the  ear,  and  two  years  afterwards,  the  honour  was 
adjudged  to  that  of  Leschevin,  senior  surgeon  of 
the  hospital  at  Rouen.    This  meraior  is  still  of 
great  value,  few   modern  treatises  being  more 
complete.    The  most  useful  contributors   to  our 
stock  of  information  on  the  patholog}'  of  the  ear, 
subsequently  to  M.  Leschevin,  have  been  Kritter, 
and  Lenten  {Ueber  das  ncJiivere  Gehoer,  Leipz. 
1794);  Tranipel  [Arnemann's  Magaz.  b.  ii.  1798); 
Pfingsten  [^Vieljahrige  Erfahnmg  ueber  die  Ge- 
hoerfehler,  Kiel,  1802);  Alard  {Sur  le  Catarrlie 
de  L' Oreille,  8vo.  Paris,  1807,  edit.  2);  Sir  A. 
Cooper  {PMl.  Trans.  1802);  Portal  {Aiiat.  Med. 
1803);  J.  C.  Saunders  {Anat.  and  Dis.  of  the  Ear, 
1806)  ;  Boyer  {Mai.  Chir.  t.  vi.)  ;  Itard  {TraUg 
des  Mai.  de  I' Oreille,  8vo.  2  tomes)  ;  Saissj^,  in  an 
essay,  which  received  the  approbation  of  the  Medi- 
cal Society  of  Bordeaux  ;  Rosenthal  in  a  short, 
but  sensible  tract  on  the  pathology  of  the  ear  (see 
Journ.  Complem.  t.  vi.  1820)  ;  and  Kramer  in  a 
treatise  recently  published.    [The  works  of  Mr. 
Pilcher,  the  Anatomy,  Economy,  and  Diseases  of  the 
Ear;  that  of  Mr.  Wilde,  Ajiral  Surgery;  and  of 
Mr.  Toynbee,  the  Diseases  of  tlie  Ear,  their  Na- 
ture, Diagnosis,  and  Treatment,  have  added  much 
to  our  knowledge  of  aural  pathology  and  surgery.] 
Notwithstanding   the  laudable  endeavours  of 
60  many  men  of  eminence,  the  pathology  of  the 
internal  ear,  and  the  treatment  of  its  diseases,  are 
far,  I  may  say,  very  far  from  a  high  state  of  im- 
provement.    To  further  advances,  indeed,  some 
discouraging  obstacles  present  themselves :  the 
auditory  apparatus  is  extremely  complicated  ;  the 
most  important  parts  of  it  are  entirely  out  of  the 
reach  of  ocular  inspection  :  the  anatomy  of  the 
organ  is  perhaps  not  yet  completely  unravelled  ; 
the  exact  uses  and  action  of  several  parts  of  it, 
anatomically  known,  are  still  involved  in  mystery; 
the  opportunities  of  dissecting  the  ear  in  a  state 
of  disease  are  neither  frequent,  nor  duly  watched; 
and  even  when  they  are  taken,  and  when  vestiges 
of  disease  or  imperfection  are  traced  to  particular 
parts  of  the  organ,  the  utmost  difficulty  is  expe- 
lienced  in  drawing  any  useful  practical  conclusion, 
because  the  natural  uses  of  those  parts,  and  the 
precise  manner  in  which  the}"-  contribute  to  the 
perfection  of  the  ear,  are  not  known  to  the  most 
enlightened  physiologists.     We  are  here  nearly 
in  the  same  helpless  dilemma  as  a  watchmaker 
■would  be,  were  he  in  examining  the  interior  of  a 
watch,  to  find  parts  broken  and  out  of  order,  the 
exact  uses  of  which,  in  the  perfection  of  the  in- 
strument, he  had  not  first  studied  and  compre- 
hended.   In  fact,  the  physiology  of  the  ear  is  but 
imperfectly  understood  ;  and,   as  Rosenthal  re- 
marks   (./ourn.  Complem.  t.  vi.  p.  17),  if,  not- 
withstanding the  progress  made  in  optics,  and  the 
complete  knowledge  of  the  structure  of  the  eye,  a 
perfect  explanation  has  not  yet  been  given  of  the 
phenomena  of  this  organ,  as  an  instrument  of 
vision,  we  cannot  wonder,  that  with  far  more 
circumscribed   information  about  acoustics,  and 
the  greater  difficulty  of  unravelling  the  structure 
'    the  ear,  so  little  progress  should  have  been 
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made  in  the  physiology  of  the  latter  organ.  Were 
It  practicable  in  acoustics  to  arrive  at  that  pre- 
cision and  certainty,  which  would  enable  us  to 
establish  laws  in  the  theory  of  sound,  as  fixed  as 
those  which  relate  to  light,  this  void  in  physiologi- 
cal science  might  perhaps  be  obviated.  But  Rosen- 
thai  justly  argues,  that  hitherto  the  approach  to 
perfection  has  not  been  made,  and  this  notwith- 
standing the  learned  and  valuable  labours  of 
Culdain.  {Almstik.  4 to.  Leipz.  1802.)  Some 
facts,  however,  are  admitted  to  be  well  ascer- 
tained, and  the  researches  of  Autenrieth  and 
Kemer  {ReiVs  Archiv.  fiir  die  Physiol,  t.  ix. 
pp.  313 — 376)  are  honourably  mentioned  ;  for, 
though  they  only  elucidate  the  function  of  the 
conducting  part  of  the  ear,  they  are  of  unquestion- 
able importance  to  the  medical  practitioner.  It  is 
clearly  proved,  that  the  difference  in  the  length 
and  breadth  of  the  meatus  auditorius,  the  fornTof 
the  merabraua  tympani,  and  the  make  of  the  cavity 
of  the  tympanum,  modify  sound  ;  that  is  to  saj', 
that  the  differences  of  structiu-e  of  the  auricle  and 
meatus  auditorius  extenius,  which  merely  receive 
and  concentrate  the  sonorous  undulations," as  these 
emanate  from  a  vibrating  body,  can  only  influence 
the  degree  of  force,  or  weakness  of  the  sound ; 
while,  on  the  contrary,  the  differences  of  structure 
in  the  membrane  and  cavity  of  the  tympanum  are 
not  limited  to  this  effect,  but  the  greater  or  less 
tension  of  the  one,  and  the  more  or  less  consider- 
able capacity  of  the  other,  appear  to  alter  in  a 
greater  or  lesser  degree  the  particular  character  of 
the  sound.  (Journal  Complem.  t.  vi.  p.  20.)  [We 
would  gladly  make  honourable  mention  also  of  Sir 
John  Herschel  and  Mr.  Wheatstone,  whose  eluci- 
dations of  the  doctrine  of  sound  are  likely  to 
throw  light  upon  the  physiology  of  hearing.] 

1.  Wounds  and  Defects  of  tlie  external  Ear. 
The  external  ear,  which  is  a  sort  of  instrument 
calculated  for  concentrating  the  undulations  or 
waves  of  sound,  may  be  totally  cut  off,  without 
deafness  being  the  consequence.  For  a  few  davs 
after  the  loss,  the  hearing  is  rather  hard  ;  but  the 
infirmity  gradually  diminishes,  the  increased  sensi- 
bility of  the  auditory  nerve  compensating  for  the 
imperfection  of  the  organic  apparatus.  (Richerand, 
Nosogr.  Chir.  t.  ii.  p.  122,  e'd.  2.) 

Dr.  Hennen  saj's,  that  he  has  met  with  a  case 
where  the  external  ear  was  completely  removed  by 
a  cannon-shot,  and  yet  the  sense  of  hearing  was  as 
acute  as  ever,  (PriuHjiles  of  Military  Surgery, 
p.  348,  ed.  2.)  Another  case,  recorded  by  Wep- 
f'er,  also  proves,  that  a  total  loss  of  the  auricle 
may  not  cause  any  material  injury  of  hearing,  for 
the  patient  of  whom  he  speaks  had  had  the  whole 
of  the  external  ear  destroyed  by  ulceration,  and 
yet  could  hear  as  well  as  before  the  loss.  (Kriltcr 
and  Lentin  ubcr  das  schwere  Gehoer,  p.  19,  Leipz. 
1794.)  [Mr.  Toynbee  gives  a  case  in  which 
tlie  watch  was  heard  at  a  normal  distance  on 
both  sides  after  the  removal  of  the  ears.] 
However,  if  we  are  to  credit  the  statement 
of  other  writers,  the  recovery  is  generally 
far  less  complete.  Tlius  Leschevin  notices,  that 
they  who  have  lost  the  external  ear,  or  have  it 
naturally  too  flat,  or  ill-shaped,  have  the  liearing 
loss  fine.  The  defect  can  only  be  renieilicd  by  an 
artificial  ear,  or  an  ear-trumpet,  which,  receiving 
a  large  quantity  of  the  sonorous  undulations,  and 
directing  them  towards  the  meatus  auditorius,  thus 
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dues  the  office  of  the  external  e.ir.  {Prixde  VAcad. 
Itoyulede  C/iir.  t.  ix.  p.  120,  edit.  i2mo.) 

Wounds  are  not  the  only  causes  by  which  the 
external  ear  may  be  lost  :  its  separation  is  some- 
times the  consequence  of  ulceration,  and  sometimes 
the  effect  of  the  bites  of  horses  and  other  animals. 
In  cold  climates,  it  is  frequently  frozen,  and  after- 
wards attacked  with  intlamniiition  and  sloughing. 
When  the  external  ear  is  not  totally  separated 
from  the  head,  the  surgeon  should  not  despair  of 
being  able  to  accomplish  the  reunion  of  it.  This 
attempt  should  always  be  made,  however  small  a 
connection  the  part  may  have  with  the  skin;  for, 
in  wounds  of  this  kind,  the  efforts  of  surgery  have 
occasionally  succeeded  beyond  all  expectation. 

Wounds  of  the  external  ear,  whatever  may  be 
their  size  and  shape,  do  not  require  different  treat- 
ment from  that  of  tiie  generality  of  other  wounds. 
The  reunion  of  the  divided  part  is  the  only  indica- 
tion, and  it  may  be  in  most  instances  easily  fulfilled 
by  means  of  methodical  dressings.  Such  writers 
as  have  recommended  sutiu-es  for  wounds  of  the 
ear  (says  Leschevin),  have  founded  this  advice 
upon  the  difficulty  of  applying  to  the  part  a 
bandage,  that  will  keep  the  edges  of  the  wound 
exactly  together.  The  cranium,  however,  affords 
a  firm  and  equal  surface,  against  which  the  ex- 
ternal ear  may  be  conveniently  fixed.  Certainly, 
it  is  not  more  easy  to  secure  dressings  on  the  nose 
than  on  the  ear;  and  yet  cases  are  recorded,  in  which 
the  cartilaginous  part  of  the  nose  was  wounded, 
and  almost  entirely  separated,  and  the  union  was 
effected  without  the  aid  of  sutures.  (See  Mem. 
de  M.  Pibtac  sur  I'Ahus  des  Sutures,  in  Man.  de 
VAcad.  de  Cliir.  torn,  iii.) 

In  wounds  of  the  ear,  then,  we  may  conclude 
that  sutures  are  generalU-  useless  and  unnecessary. 
As  examples  may  occur,  however,  in  which  the 
wound  may  be  so  irregular  and  considerable  as 
not  to  admit  of  being  accurately  united,  except  by 
this  means,  it  should  not  be  absolutely  rejected. 
An  enlightened  surgeon  will  not  abandon  altoge- 
ther any  curative  plans;  he  only  points  out  their 
proper  ntilit}',  and  keeps  them  within  their  right 
limits.  When  sticking  plaster,  simple  dressings, 
and  a  bandage  that  makes  moderate  pressure, 
appear  insufficient  for  keeping  the  edges  of  a 
wound  of  the  ear  in  due  contact,  the  judicious 
practitioner  will  not  hesitate  to  employ  sutures. 

When  a  bandage  is  applied  to  the  external  ear, 
it  should  only  be  put  on  with  moderate  tightness, 
since  much  pressure  gives  considerable  uneasiness, 
and  may  induce  sloughing.  In  order  to  prevent 
these  disagreeable  effects,  Leschevin  advises  us  to 
fill  the  space  behind  the  ear  with  soft  wool  or 
cotton,  against  which  the  part  may  be  compressed 
without  risk.    (Op.  cit.  p.  119.) 

Baron  Boyer  remembers  a  medical  student, 
who  was  compelled  by  an  ulcer  on  the  sacrum 
to  lie  for  a  long  time  on  his  side,  in  which  posture 
the  pressure  on  the  ear  caused  a  slough  of  the  anti- 
heii.x,  and  after  the  separation  of  the  dead  part, 
an  aperture,  large  enough  to  receive  the  end  of  the 
little  finger,  was  left  in  the  pinna  or  auricle. 

In  the  application  of  sutures  to  the  car,  the 
ancients  caution  us  to  avoid  carefully  the  cartilage 
and  to  sew  only  the  skin.  They  were  fearful,  that 
pricking  the  cartilage  would  make  it  mortify,  "ce 
fjui  est  souvetd  fois  arrive"  says  Pard.  But,  not- 
withslandiug  so  respectable  an  authority,  as  Les- 
chevin has  remarked,  the  moderns  make  no  .scruple 


about  sewing  cartilages.  In  wounds  of  the  nose, 
Verduc  expressly  directs  the  skin  and  cartilage 
to  be  pierced  at  once,  and  the  success  of  the 
plan  is  put  out  of  all  doubt  by  a  multitude  of 
facts.  The  same  treatment  may  also  be  safelj'- 
extended  to  the  ear. 

In  this  section,  a  few  malformations  of  the  ex- 
ternal ear  require  notice.  Sometimes  the  orifice  of 
the  meatus  auditorius  is  diminished  by  the  tragus, 
antitragus,  and  antihelix  being  depressed  into  it. 
Here  the  excision  of  these  wrongly  formed  emi- 
nences has  been  recommended,  as  a  surer  means 
of  perfecting  the  sense  of  hearing,  than  the  use  of 
any  tube,  or  dilating  instruments.  The  tragus 
has  been  known  to  project  considerably  back- 
wards, and  to  apply  itself  most  closely  over  the 
orifice  of  the  meatus,  which  was  also  a  mere  slit, 
instead  of  a  round  opening.  In  one  case  of  this 
description,  relief  was  obtained  by  the  introduction 
of  tubes,  calculated  to  maintain  the  tragus  in  its 
proper  position.  {Diet,  des  Sciences  Med.  t.  xxxviii. 
p.  28.)  _ 

Sometimes  the  outer  ear  is  entirely  wanting. 
Thus  Fritelli  has  given  an  account  of  a  child  in 
this  condition,  whose  physiognomy  at  the  same 
time  strongly  resembled  that  of  an  ape.  {Ortescld 
Giorn.  di  Med.  t.  iii.  p.  80.)  Oberteuffer  has  also 
recorded  an  example  of  a  total  deficiency  of  the 
auricles  in  an  adult,  who  yet  heard  very  well. 
(Stark's  Neues  ArcUv.  b.  ii.  p.  638.  J.  F. 
Meckel,  Handbuch  der  Pathol,  Anat.  b.  i.  p.  400. 
Leipz,  1812.) 

I  remember  a  child,  which  was  exhibited  many 
years  ago  in  London,  as  a  curiosity;  it  was  en- 
tirely destitute  of  external  ears,  and  no  vestiges 
of  the  meatus  auditorii  could  be  seen,  these  open- 
ings being  completely  covered  by  the  common 
integuments.  Yet  the  child  could  hear  a  great 
deal,  thoiijgh  the  sense  was  certainly  dull  and  im- 
perfect. I  recollect,  that  the  circumstance  of  the 
patient  hearing  so  well  as  he  did,  was  what  ex- 
cited considerable  surprise.  I  do  not  recollect, 
however,  at  the  present  time,  the  degree  in  which 
this  sense  was  enj.oyed,  and  several  other  circum- 
stances, such  as  tile  child's  age,  power  of  speech, 
&c.  The  example  is  interesting,  inasmuch  as  it 
proves,  that  even  a  deficiency  of  the  auricles,  com- 
bined with  an  imperforate  condition  of  both  ears 
may  be  unattended  with  complete  deafness,  pro- 
vided the  internal  and  more  essential  parts  of  these 
organs  are  sound  and  perfectly  formed. 

Baron  Boyer  attended  a  young  man,  the  lobule 
of  one  of  whose  ears  extended  in  a  very  inconve- 
nient manner  over  the  cheek :  the  redundant  por- 
tion was  removed  with  a  pair  of  scissors,  and  the 
wound  soon  healed.  [Less  important  malformations 
as  of  the  helix  and  antihelix,  and  of  the  tragus 
and  antitragus,  not  interfering  with  the  opening 
into  the  meatus,  are  of  frequent  occurrence,  but  do 
not  require  treatment.] 

The  auricle,  not  being  a  very  irritable  part,  is 
not  often  inflamed,  and  when  it  is  so,  the  alfection 
IS  generally  of  an  erysipelatous  character.  Portal 
has  seen  the  part  nearly  an  inch  thick;  and  he 
takes  notice  of  the  prodigious  thickness  which  the 
lobe  of  the  car  sometiiues  acquires  in  women  who 
wear  heavy  ear-rings,  which  keep  up  constant 
n-ritation.  Small  encysted  ami  adipose  swellings 
occasionally  grow  under  the  skin  of  the  external 
car,  and  dcmmid  the  same  treatment  as  swellings 
of  the  same  nature  in  other  situations. 
«  (i  2 
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Tumors.)  Lastly,  the  external  ear  is  frequently 
the  seat  of  scrofulous  and  other  ill-conditioned 
ulcers.  These  cases  generally  require  cleanliness, 
alterative  medicines,  and  to  be  dressed  with  the 
ung.  zinci,  or  the  ung.  hydrarg.  nitrat.,  or  a  solution 
of  the  nitrate  of  silver;  and  sometimes,  when  the 
sores  resist  for  a  long  time  the  effects  of  medicine 
and  the  usual  dressings,  they  will  soon  heal  up,  if 
the  treatment  be  assisted  with  a  blister,  or  seton, 
kept  open  on  the  nape  of  the  neck.  (See  Diet,  des 
Sciences  Med.  t.  xxxviii.  pp.  28,  29.)  [The  auricle 
is  expecially  prone  to  attacks  of  exanthematous 
disease,  both  acute  and  chronic,  and  more  particu- 
larly to  the  eruptions  of  scarlet  fever  and  small 
pox,  and  to  herpes  and  psoriasis ;  all  of  which  are 
liable  to  extend  along  the  auditory  canal,  and  to 
implicate  the  membrana  tympaui.] 

2.  0/  the  Meatus  Auditorius,  and  its  Imper- 
fections. 

This  is  the  passage,  which  leads  from  the  cavity 
of  the  external  ear,  called  the  concha,  down  to  the 
membrane  of  the  tympanum.  It  is  partly  carti- 
laginous and  partly  bony,  and  has  an  oblique  and 
curved  direction,  so  that  its  whole  extent  cannot  be 
easily  seen.  There  are  circumstances,  however, 
in  which  it  is  proper  to  look  as  far  as  possible  into 
the  passage.  Such  is  the  case,  when  the  surgeon 
is  to  extract  any  foreign  body,  to  remove  an  ex- 
crescence, or  to  detect  any  other  occasion  of  deaf- 
ness ;  [but  above  all,  to  ascertain  the  condition  of 
the  membrane  of  the  tjTnpanum,  and  of  the  cavity 
itself  when  the  membrane  is  ulcerated.]  Fabricius 
Hildanus  gives  a  piece  of  advice  upon  this  sub- 
ject, not  to  be  despised;  namely,  to  expose  the 
ear  to  the  rays  of  the  sun,  in  order  to  be  enabled 
to  see  the  very  bottom  of  the  passage. 

[As  sunlight  cannot  always  be  obtained  it  is 
desirable  to  use  artificial  light.  For  this  purpose 
the  portable  lamp  made  by  Miller,  or  the  gas  lamp 
made  by  Weiss,  may  be  used.  For  the  purpose 
of  straightening  the  external  meatus,  and  of  conduct- 
ing inwards  the  rays  of  light,  a  speculum  must  be 
used.  The  most  efficient  is  the  tubular  ear  specu- 
lum, oval  at  its  small  extremity.] 

The  surgical  operations  practised  on  the  meatus 
auditorius,  are  confined  to  opening  it,  when  preter- 
naturally  closed,  extracting  foreign  bodies,  washing 
the  passage  out  v/ith  injections,  removing  excres- 
cences, opening  abscesses,  &c.  &c. 

The  case  which  we  shall  next  treat  of,  is  the 
imperforation  of  the  meatus  auditorius  externus,  a 
defect  with  which  some  children  are  born. 

When  the  malformation  exists  in  both  ears,  it 
generally  renders  tlie  subject  dumb,  as  well  as 
deaf,  for,  as  he  is  incapable  of  imitating  sounds, 
which  he  does  not  hear,  he  cannot  of  course  leain 
to  speak,  although  the  organs  of  speech  may  be 
perfect,  and  in  every  respect  rightly  disposed.  In 
this  case,  the  surgeon  has  to  rectify  the  error  of 
nature,  and  (to  use  the  language  of  Leschevin)  he 
has  to  give,  by  a  double  miracle,  hearing  and 
speech  to  an  animated  being,  who,  deprived  of 
these  two  faculties,  can  scarcely  be  regarded  in 
society  as  one  of  the  human  race.  How  highly 
must  such  an  operation  raise  the  utility  and  ex- 
cellence of  surgery  in  the  estimation  of  the  world  ! 

When  the  meatus  auditorius  externus  is  merely 
closed  by  an  external  membrane,  the  nature  of  the 
case  is  evident,  and  the  mode  of  relief  equally  easy. 
But,  when  the  membrane  is  more  deeply  situated 


in  the  passage,  near  the  tympanum,  the  diagnosis 
18  attended  with  increased  difficulty,  and  the  treat- 
ment with  greater  trouble. 

If  the  preternatural  membrane  be  external,  or 
only  a  little  way  within  the  passage,  it  is  to  be 
divided  with  a  bistoury  ;  the  small  flaps  are  to 
be  cut  away;  a  tent,  of  a  suitable  size,  is  to  be 
introduced  into  the  opening;  and  the  wound  is  to 
be  healed  secundum  ariem,  care  being  taken  to 
keep  it  constantly  dilated,  until  the  cicatrisation 
is  completed. 

When  the  obstruction  is  deeply  situated,  we 
must  first  be  sure  of  its  existence,  which  is  never 
ascertained,  or  even  suspected,  till  after  a  long 
while.  It  is  not  till  after  children  are  past  tiie 
age  at  which  they  usually  begin  to  talk,  that 
any  defect  is  suspected  in  the  organ  of  hearing, 
because,  until  this  period,  little  notice  is  taken, 
whether  they  hear  or  not.  As  soon  as  it  is  clear 
that  this  sense  is  deficient,  the  ears  should  alwa3-s 
be  examined  with  great  attention,  in  order  to  dis- 
cover, if  possible,  the  cause  of  deafness.  Some- 
times, the  infirmity  depends  upon  a  malformation 
of  the  internal  ear,  and  the  cause  does  not  then 
admit  of  detection.  The  most  convenient  method 
of  making  the  examination  is  to  expose  the  ear, 
which  is  about  to  be  examined,  to  the  light  of  the 
sun.  In  this  situation,  the  surgeon  will  be  able  to 
see  beyond  the  middle  of  the  bony  part  of  the 
meatus,  if  he  places  his  eye  opposite  the  orifice  of 
the  passage,  and  takes  care  to  efface  the  curvature 
of  the  cartilaginous  portion  of  the  canal,  by  draw, 
ing  upward  the  external  ear.  If  the  passage  has 
been  carefully  cleansed  before  the  examination, 
the  skin  forming  the  obstruction,  may  now  be 
seen,  unless  it  be  immediately  adherent  to  the 
membrana  tj^mpani. 

Wlien  the  preternatural  septum  is  not  closely 
united  to  the  tympanum,  its  destruction  should  be 
attempted,  and  hopes  of  effecting  the  object,  either 
suddenly  or  gradually,  may  reasonably  be  enter- 
tained. According  to  Leschevin,  the  pai-ticular 
situation  of  the  obstruction  is  the  circumstance,  by 
which  the  surgeon  ought  to  be  guided  in  making 
a  choice  of  the  means  for  this  operation.  If 
the  membranous  partition  is  so  far  from  the 
tympanum,  that  it  can  be  pierced  without  danger 
of  wounding  the  latter  part,  there  can  be  no  hesita- 
tion in  choosing  the  plan  to  be  adopted.  In  the 
contrary  state  of  things,  Leschevin  is  an  advocate 
for  the  employment  of  caustic,  not  only  on  account 
of  the  risk  of  injuring  the  tympanum  with  a  cutting 
instrument,  but,  also  because,  if  the  puncture  were 
ever  so  well  executed,  a  tent  could  not  be  intro- 
duced into  it,  so  as  to  prevent  it  from  closing 
again. 

In  the  first  case,  a  very  narrow  sharp-pointed 
bistoury  should  be  used  :  after  its  blade  lias  been 
wrapped  round  with  a  bit  of  tape  to  within  a  line 
of  the  point,  it  is  to  be  passed  perpendicularly 
down  to  the  preternatnial  membrane,  which  is  to 
be  cut  through  its  whole  diameter.  The  instru- 
ment being  then  directed  first  towards  one  side, 
then  the  other,  the  crucial  incision  is  to  be  com- 
pleted. As  the  flaps,  which  are  small  and  deeply 
situated,  cannot  be  removed,  the  surgeon  must  be 
content  with  keeping  them  separated  by  means  of 
a  blunt  tent.  Tlie  wound  will  heal  just  as  favour- 
ably as  that  occasioned  in  removing  the  imperfor- 
ation of  the  cone  ha,  or  outer  p  rt  of  the  meatus 
auditorius.  {Prix  dcV Acad.  dcCldr.  pp.  I-2-i— 126, 
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t.  ix.)  In  the  second  case,  that  is  to  say,  when  the 
risk  of  wounding  the  membrana  tj'mpani  leads  us 
to  prefer  the  employment  of  caustic,  the  safest  and 
most  commodious  way  of  putting  the  plan  into 
execution  would  be  that  of  touching  the  obstruc- 
tion, as  often  as  circumstance  may  require,  with 
the  extremity  of  a  bougie  armed  with  nitrate  of 
silver.  In  the  intervals  of  the  applications,  no 
dressings  need  be  introduced,  except  a  bit  of  clean 
soft  cotton,  for  the  purpose  of  absorbing  any  dis- 
charge which  may  take  place  within  the  passage. 

It  is  manifest,  that  if  the  whole,  or  a  consider- 
able part  of  the  meatus  auditorius  externus  were 
wanting,  the  foregoing  measures  would  be  insuf- 
ficient. The  following  observations  of  Leschevin 
merit  attention :  —  "  I  do  not  here  allude  to  cases, 
in  which  a  malformation  of  the  bone  exists.  I  know 
not,  whether  there  are  any  examples  of  such  an 
iraperforation ;  but,  it  is  clear,  that  it  would  be 
absolutely  incurable.  I  speak  of  a  temporal  bone 
perfectly  formed  in  all  its  parts,  and  the  meatus 
auditorius  of  which,  instead  of  being  merely  lined 
by  a  membrane,  as  in  the  natural  state,  is  blocked 
up  by  the  cohesion  of  the  parietes  of  this  membrane 
throughout  a  certain  extent  of  the  canal;  just  as 
the  urethra,  rectum,  or  vagina,  is  sometimes  ob 
served  to  be  not  simply  closed  by  a  membrane, 
but  by  a  true  obliteration  of  its  cavity. 

"  Such  a  defect  in  the  ear  may  be  congenital, 
and  it  may  also  arise  from  a  wound,  or  ulceration, 
of  the  whole  circumference  of  the  meatus  auditorius 
externus,  this  canal  having  become  closed  by  the 
adhesion  of  its  parietes,  on  cicatrisation  taking 
place. 

"  Such  an  imperforation,  whether  congenital  or 
accidental,  must  certainly  be  more  difficult  to  cure 
than  the  examples  treated  of  above  ;  but,''  says 
Leschevin,  "  I  do  not  for  this  reason  believe,  that 
the  case  ought  to  be  entirely  abandoned.  Yet,  I 
would  not  have  the  cure  attempted  in  all  sorts  of 
circumstances.  For  instance,  if  the  defect  only 
existed  in  one  ear,  and  the  other  were  sound,  I 
would  not  undertake  the  operation,  because,  as  the 
patient  could  hear  tolerably  well  on  one  side,  the 
advantages  which  he  might  derive  from  having  the 
enjoyment  of  the  other  ear,  would  not  counter- 
balance the  pain  and  bad  symptoms  occasioned  by 
such  an  experiment,  the  success  of  which  is  ex- 
tremeij'  uncertain.  1  would  not  then  run  the  risk 
of  making  a  perforation,  except  in  a  case  of  com- 
plete deafness ;  and  I  propose  this  means  only  as 
a  dubious  one,  upon  the  fundamental  maxim,  so 
often  laid  down,  that  it  is  preferable  to  employ  a 
doubtful  remedy,  than  none  at  all. 

"  With  respect  to  the  mode  of  executing  this 
operation,"  says  Leschevin,  "the  trocar  seems  the 
most  eligible  instrument.  I  would  employ  one 
that  is  very  short,  and  the  point  of  which  is  bliint- 
ish,  and  only  projects  out  of  a  canula  as  little  as 
possible.  This  construction  would  indeed  make 
the  instrument  less  adapted  to  pierce  any  thing  ; 
but,  still,  as  the  parts  to  bo  perforated  are  firm, 
their  division  might  be  accomplished  sufficiently 
well;  and  the  inconvenience  of  a  trivial  difficulty 
in  the  introduction  of  the  trocar  is  comparatively 
much  less  than  that  which  would  attend  the  danger 
of  wounding  with  a  sharper  point  the  membrane  of 
the  tympanum.  I  would  phmgo  the  point  of  the 
instrument  into  the  place,  where  the  opening  of 
the  meatus  auditorius  externally  ought  naturally 
to  be,  and  which  would  be  denoted,  either  by  a 


slight  depression,  or  at  all  events  by  attending  to 
the  different  parts  of  the  ear,  especially  the  tra- 
gus, which  is  situated  directly  over  this  passage. 
I  would  push  in  the  trocar  gently,  in  the  direction 
of  the  canal  formed  in  the  bone,  until  the  point  of 
the  instrument  felt  as  if  it  had  reached  a  vacant 
space.  Then,  withdrawing  the  trocar,  and  leaving 
the  canula,  I  would  try  whether  the  patient 
could  hear.  I  would  then  introduce  into  the 
cavity  of  the  canula  itself  a  small,  rather  firm 
tent,  of  the  length  of  the  passage,  or  a  small 
bougie.  By  means  of  a  probe,  I  would  push  it  to 
the  end  of  the  canula,  which  I  would  now  take 
out,  observing  to  press  upon  the  tent,  which  is  to 
be  left  in.  The  rest  of  the  treatment  consists  in 
keeping  the  canal  pervious,  making  it  suppurate, 
and  healing  it  with  common  applications.  One 
essential  caution,  however,  would  be  tliat  of  keep- 
ing the  part  dilated  long  after  it  had  healed  :  other- 
wise, it  might  close  again,  and  a  repetition  of  the 
operation  become  necessary.  This  happened  to 
Heister,  as  he  himself  apprises  us,  and  it  occurred 
to  Roonhuysen  in  treating  imperforations  of  the 
vagina. 

"  If  the  cohesion  of  the  parietes  of  the  meatus 
auditorius  externus  were  to  extend  to  the  membrana 
tympani  inclusively,  the  operation  would  be  fruit- 
less; but,  as  it  is  impossible  to  ascertain  this 
circumstance  before  the  attempt  is  made,  the 
surgeon  would  incur  no  disgrace  by  relinquishing 
the  operation,  and  giving  up  the  treatment  of  an 
incurable  disease.  If,  then,  after  the  trocar  were 
introduced  to  about  the  depth  of  the  t3'mpanum, 
the  situation  of  which  must  be  judged  of  by  our 
anatomical  knowledge,  no  cavity  were  met  with, 
the  operation  should  be  abandoned;  and  if,  in 
these  circumstances,  any  one  were  to  impute  the 
want  of  success  to  the  inefficacy  of  surgery,  or  the 
unskilfulness  of  the  surgeon,  he  would  act  very 
unfairly. 

"  It  is  also  plain,  that  such  an  operation  could 
cure  a  congenital  deafness,  only  inasmuch  as  it 
might  depend  upon  the  imperforation  ;  for,  if 
there  should  exist,  at  the  same  time,  in  the  inter- 
nal ear,  any  malformation,  destructive  of  the  power 
of  the  organ,  the  remedying  of  the  external  defect 
would  be  quite  useless."  {Leschevin,  in  Prix  de 
I' Acad,  de  Chivurgie,  tom.  ix.  pp.  127 — 132.) 

We  find,  that  this  author  entertains  a  great 
dread  of  wounding  the  membrana  tympani,  and 
certainly  he  is  right  in  generally  insisting  upon  the 
prudence  of  avoiding  such  an  accident.  It  will 
appear,  however,  in  the  sequel  of  this  article 
that  under  certain  circumstances  puncturing  the 
tympanum  has  been  successfully  practised  as  a 
mode  of  remedying  deafness.  The  operation,  how- 
ever, demands  caution  ;  for,  if  done  so  as  to  in- 
jure the  connection  of  the  malleus  with  the  mem- 
brana tympani,  the  hearing  must  ever  afterwards 
be  very  imperfect.  [More  extensive  acquaintance 
with  ear  diseases  shows  that  the  above-named 
malformations  are  of  rare  occurrence;  and  that 
when  they  do  take  place  are  generally  met  with 
at  the  outer  part  of  the  canal,  and  consequently 
withni  reach  of  easy  treatment :  this  circumstance 
IS  to  be  expected  in  the  fretal  and  infantile  life 
from  the  superficial  position  of  the  membrana 
tympani,  and  the  shortness  of  the  canal,  which 
lengthening  in  the  progress  of  development  carries 
the  cuticular  lining  with  it.  But  a  more  important 
malformation,  pointed  out  by  Mr.  Toynbee,  is  oc- 
Q  Q  3 
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casionally  met  with  in  tlie  osseous  part  of  the  canal, 
arising  from  enlargements  from  the  bono;  these, 
liowever,  are  growths  occurring  at  any  interval 
after  birth;  they  may  he  one  or  several  from 
opposite  siuCices  of  the  meatus  auditorius,  more 
or  less  near  to,  or  even  in  contact  with  the  mem- 
brane; but  the  writer  has  not  yet  positively 
known  them  to  encroach  upon  the  cavity  of  the 
tympanum.  The  skin  covering  them  is  bright, 
polisiied,  vascular,  and  dry,  the  result  of  dis- 
tention. The  interspace  between  these  exostoses 
usually  admits  the  sonorous  waves,  and  then 
the  sense  of  hearing  is  little  or  not  at  all  impeded; 
but  the  small  aperture  is  so  likely  to  be  occupied 
by  cerumen  and  other  secretions  from  the  canal, 
that  deafness  is  a  frequent  result ;  further,  the  bony 
growths  may  become  so  firmly  approximated  as  to 
totally  close  the  tube.  These  tumors  may  be 
diminished  by  the  use  of  iodine  locally  and  gene- 
rally, and  no  operation  for  their  removal  must  be 
attempted.] 


3.    Unusual  Smallness  of  the  Meatus  Audito7-ius 
Exlernus. 

Imperforation  is  not  the  only  congenital  imper- 
fection of  the  meatus  auditorius;  this  passage  is 
occasionally  too  narrow  for  the  admission  of  a  due 
quantity  of  the  sonorous  undulations,  and  the  sense 
is  of  course  weakened.  Leschevin  mentions  that 
M,  de  la  Metrie  found  this  canal  so  narrow  in  a 
young  person,  that  it  could  hardly  admit  a  probe. 
What  has  bren  observed  concerning  the  imper- 
foration, is  also  applicable  to  this  case.  If  it 
depends  upon  malformation  of  the  bone,  it  is 
manifestly  incurable  ;  but,  if  it  is  owing  to  a 
thickening  of  the  soft  parts  within  the  meatus, 
hopes  may  be  indulged  of  doing  good  by  gradually 
dilating  the  passage  with  tents,  which  should  be 
increased  in  size  from  time  to  time,  and,  lastly, 
making  the  patient  wear,  for  a  considerable  time, 
a  tube,  adapted  to  the  part  in  shape.  {Leschevin, 
111  Prix  de  I' A  cad.  de  Chirurgie,  t.  ix.  p.  1  32.) 

Mr.  Earle  has  published  a  case,  in  which  the 
diameter  of  the  meatus  auditorius  was  considerably 
lessened  by  a  thickening  of  the  surrounding  parts, 
and  especially  of  the  cuticle,  attended  with  a  dis- 
charge from  the  passage,  and  great  impairment 
of  hearing.  A  cure  was  effected  by  injecting  into 
the  passage  a  very  strong  solution  of  the  nitrate  of 
silver,  which,  in  a  few  days,  was  followed  by  a 
detachment  of  the  thickened  portions  of  cuticle. 
This  evacuation  was  assisted  by  throwing  warm 
water  into  the  passage.  (See  Med.  Chis:  Trans. 
vol.  X.  p.  41  ],  &c.)  Boyer  was  consulted  for  a 
deafness,  arising  from  a  malformation,  which  con- 
sisted of  a  flattening  of  the  meatus,  its  opposite 
sides  being  for  some  extent  in  contact.  The  patient 
was  advised  to  wear  in  the  ear  a  gold  tube  of 
suitable  shape,  by  which  means  he  was  enabled 
to  hear  perfectly  well.  [It  must  be  confessed  that 
such  congenital  defects  rarely  fall  under  treatment, 
but  acquired  narrowness  of  the  canal,  that  conse- 
quent upon  chronic  inflaTumation,  of  various  cha- 
racters, is  not  at  all  infrequent;  but  the  hearing 
power  is  not  diminished  thereby.] 

4.  Fatdty  Shape  of  the  Meatus  Auditorius 
Hxternus. 

Anatomy  informs  us,  that  this  passage  is  natu- 
rally oblique,  and  somewhat  winding;  and  natunil 
philosophy  teaches  ua  the  necessity  of  such  obli- 


quity, which  multiplies  the  reflections  of  tiie  sonor- 
ous waves,  and  thereby  strengthens  the  sense. 
This  theory,  says  Leschevin,  is  confirmed  by 
experience  ;  for,  there  are  persons,  in  whom  the 
meatus  auditorius  is  almost  straight,  and  they  are 
found  to  be  hard  of  hearing.  If  there  is  any  means 
of  correcting  this  defect,  it  must  be  that  of"  substi- 
tuting, for  the  natural  curvature  of  the  passage,  a 
curved  and  conical  tube,  which  must  be  placed  at  • 
the  outside  of  the  organ,  just  like  a  hearing  trumpet. 
The  acoustic  instrument,  invented  by  Deckers, 
which  is  much  more  convenient,  might  also  prove 
useful.    (Op.  cit,  p.  133.) 

[Experience  readily  teaches  us,  however,  that 
such  defects  occur  without  producing  inconvenience, 
at  least  that  is  to  be  appreciated  ;  it  most  probably 
happens  that  the  deficiency  in  hearing  is  supplied 
by  an  exaltation  in  function  of  the  auditory  nerve, 
occurring  at  an  age  before  the  defect  is  perceived.] 


5.  Extraneous  Suhstances,  Insects,  8,-c.,  in  the  Meatus 
Auditorius  Exiernus. 

Foreign  bodies  met  with  in  this  situation  are 
inert  substances,  which  have  been  introduced  by 
some  external  force  ;  insects,  which  have  insinuated 
themselves  into  the  passage  ;  or  the  cenimen  itself, 
hardened  in  such  a  degree,  as  to  obstruct  the  trans- 
mission of  the  sonorous  undulations.  Worms, 
which  make  their  appearance  in  the  meatus  audi- 
torius, are  always  produced  subsequently  to  ulce- 
rations in  the  passage,  or  in  the  interior  of  the 
tympanum,  and  very  often  such  insects  are  quite 
unsuspected  causes  of  particular  symptoms.  In  the 
cases  of  surgery,  published  in  1778,  by  Acrel,  there 
is  an  instance  confirming  the  statement  just  offered. 
It  is  the  case  of  a  woman,  who,  having  been  long 
afflicted  with  a  hardness  of  hearing,  was  suddenly 
seized  with  violent  convulsions,  without  any  ap- 
parent cause,  and  soon  afterwards  complained  of 
an  acute  pain  in  the  ear.  This  affection  was  followed 
by  a  recurrence  of  convulsions,  which  were  still 
more  vehement.  A  small  tent  of  fine  linen,  moistened 
with  a  mixture  of  oil  and  laudanum,  was  introduced 
into  the  meatus  auditorius,  and,  on  removing  it  the 
next  day,  several  small  round  worms  were  observed 
upon  it,  and  from  that  period  all  the  sj-mptoms 
disappeared.    To  this  case,  we  shall  add  another 
from  Morgagni : — A  .young  woman  consulted  Val- 
salva, and  told  him,  that  when  she  was  a  girl,  a 
worm  had  been  discharged  from  her  left  ear  ;  that 
another  one,  about  six  months  ago,  had  also  been 
discharged,  very  much  like  a  small  silkworm  in 
shape.    This  event  took  place  afier  very  acute  pain 
in  the  same  ear,  the  forehead  and  temples.  She 
added,  that  since  this,  she  had  been  tormented  with 
the  same  pains,  at  different  intervals,  and  so 
severely,  that  she  often  swooned  awaj'  for  two 
hours  together.    On  recovering  from  this  state,  a 
small  worm  was  discharged,  of  the  same  shape  as, 
but  much  smaller  than,  the  preceding  one,  and  she 
was  now  afflicted  with  deafness  and  insensibility 
on  the  same  side.    After  hearing  this  relation, 
Valsalva  no  longer  entertained  any  doubt  of  the 
membrane  of  the  tymp.anum  being  ulcerated.  He 
proposed  the  employment  of  an  injection,  in  order 
to  destroy  such  worms  as  yet  remained.    For  this 
purpose,  distilled  water  of  St.  .John's  wort,  in  which 
mercury  had  been  agitated,  was  used.    In  order  to 
prevent  an  occurrence  of  tiie  inconvenience,  JMor- 
gagni  recommends  the  aft'ected  ear  to  he  closed  up 
when  the  patient  goes  to  sleep,  in  autumn  and 
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summer.  If  this  be  not  done,  flies,  attracted  b)' 
the  suppuration,  enter  the  meatus  nuditorius,  and, 
while  the  patient  is  unconscious,  depnsit  their  eggs 
in  the  ear.  Acre!,  in  speal^ing  of  worms,  generated 
in  the  meatus  auditorius,  observes,  that  there  is  no 
better  remedy  for  them  than  tiio  decoction  of  ledum 
paliistre,  injected  into  tlie  ear  several  times  a  day. 
However,  as  this  plant  cannot  alwaj'S  be  procured, 
an  infusion  of  tobacco  in  oil  of  almonds  may  be 
used,  a  few  drops  of  which  are  to  be  introduced 
into  the  ear,  and  retained  there  by  means  of  a  little 
bit  of  cotton.  This  application,  which  is  not  in- 
jurious to  the  lining  of  the  passage,  is  fatal  to  in- 
sects, and  especially  to  worms.  When  caterpillars, 
ants,  earwigs,  and  other  insects,  have  insinuated 
themselves  into  the  meatus  auditorius,  they  maybe 
removed  with  a  piece  of  lint,  smeared  with  honey  ; 
and  when  they  cannot  be  extracted  by  this  simple 
means,  they  may  sometimes  be  taken  out  with 
a  small  pair  of  forceps.  In  general,  however,  the 
most  safe  and  expeditious  practice  for  the  removal 
of  small  insects,  peas,  beads,  and  other  extraneous 
bodies,  from  the  meatus  auditorius,  is  to  throw 
tepid  water  into  the  passage  with  a  proper  syringe, 
by  which  means  they  are  forced  out  with  the  fluid. 
When  the  bead,  or  globular  substance  is  small, 
(according  to  Mr.  Buchanan)  the  best  mode  of 
extraction  will  be  by  means  of  the  syringe,  and  in- 
jection of  tepid  water.  For  this  purpose,  the  point 
of  the  syringe  ought  to  be  pressed  gently  against 
the  edge  of  the  meatus,  so  that  it  may  occupy  as 
little  of  the  diameter  of  the  tube  as  possible,  and 
when  the  injection  arrives  at  the  membrana 
tympani,  the  regurgitation  will  force  the  bead,  or 
other  substance,outwards.  If  this  be  rather  large, 
it  may  perhaps  remain  at  the  entrance  of  the 
meatus,  whence  it  ought  to  be  extracted  by  means 
of  a  pair  of  forceps.  (See  Budianan's  Illustrations 
of  Acoustic  Surgery,  p.  40.) 

[In  this  country,  at  least,  the  introduction  of  in 
sects  into  the  meatus  is  rare,  and  if  the  ova  be  de- 
posited in  the  pus  from  a  diseased  tympanum,  they 
probably  die  ere  they  become  developed.] 

In  May,  1829,  I  was  called  to  a  child  about  two 
j'ears  and  a  half  old,  into  one  of  whose  ears  a  pebble, 
and  into  the  other  a  French  bean,  had  been  pushed 
by  another  child,  and  remained  there  for  ten 
months,  causing  complete  deafness  and  extreme 
suffering.  By  throwing  tepid  water  forcibly  into 
the  ear,  I  soon  dislodged  these  foreign  bodies,  which 
lay  close  against  the  tympanum,  entirely  hidden  by 
the  swollen  state  of  the  lining  of  the  car,  indurated 
wax,  and  dried  discharge.  With  a  bent  probe 
their  e,xtraction  was  then  readily  elfected.  Several 
surgeons,  previously  consulted,  had  failed  in  their 
endeavours  to  remove  the  substances  by  other 
methods. 

The  presence  of  foreign  bodies  in  the  car  often 
occasions  the  most  extraordinary  symptoms,  as  we 
may  see  in  the  fourth  observation  of  Fabriciiis 
Ilildanus,  Cent.  13.  After  four  surgeons,  who  had 
been  successively  consulted,  had  in  vain  exerted  all 
their  industry  to  extract  a  bit  of  glass  from  the  left 
car  of  a  young  girl,  the  patient  found  herself 
abandoned  to  the  most  excruciating  pain,  which 
soon  extended  to  all  the  side  of  the  head,  and 
which,  after  a  con.iiderable  time,  was  followed  by 
a  paralysis  of  the  leftside,  a  dry  cough,  suppression 
of  the  menses,  epileptic  ronvuLsions,  and,  at  length, 
an  atrophy  of  the  left  arm.  Hildanus  cured  her, 
by  extracting  the  piece  of  glass,  which  had  remained 


eight  years  in  her  ear,  and  had  been  the  cause  of 
all  this  disorder.  Although  tlie  extraction  must 
have  been  very  difficult,  it  does  not  appear  that 
Ilildanus  found  it  necessary  to  practice  an  incision 
behind  the  ear,  as  some  authors  have  advised,  and 
amongst  them  Duverney,  who  has  quoted  the  fore- 
going case.  We  must  agree  with  Leschevin,  that 
such  an  incision  does  not  seem  likely  to  facilitate 
the  ol]ject  very  materially  ;  for,  it  must  be  on  the 
outside  of  the  extraneous  substance,  which  is  in 
the  bony  part  of  the  canal.  The  incision  enables 
us,  in  some  measure,  to  avoid  the  obliquity  of  the 
passage,  as  Duverney  has  observed  ;  but  it  is  not 
such  obliquitj-  of  the  cartilaginous  portion  of  the 
canal,  that  can  be  a  great  impediment  ;  for,  as  it 
is  flexible,  it  may  easily  be  made  straight,  by 
drawing  the  external  ear  upward.  Hence,  Fabri- 
cius  ab  Aquapendente  rejected  this  operation,  first 
proposed  by  Pauhis  jlilgineta  ;  and  it  is  justly  dis- 
approved of  by  Leschevin.  {Prix  de  I' Acad,  de 
Chir.  t.  ix.  p.  147,  ^dit.  I2mo.) 

Sabatier  relates  a  case,  in  which  a  paper  ball, 
which  had  been  pushed  into  the  meatus  auditorius, 
made  its  way  by  ulceration  into  the  cavity  of  the 
t3-mpanum,  where  an  abscess  formed,  which  com- 
municated with  the  interior  of  the  cranium.  (Did. 
des  Sciences  Med.  t.  vii.  p.  8.) 

[It  is  impossible  too  strongly  to  guard  the  prac- 
titioner against  too  great  interference  in  attempts 
to  remove  these  foreign  bodies.  It  has  frequently 
occurred  to  the  writer  of  this  article  to  witness  the 
entire  destruction  of  the  tympanum  in  such  endea- 
vours._  No  attempt  should  be  made  unless  the 
body  is  distinctly  seen,  or  at  all  events  prominently 
felt ;  the  latter  proof  of  its  existence  must,  how- 
ever, be  received  with  very  great  caution.  It  has 
several  times  occurred  to  the  writer  to  witness  the 
long  duration,  in  two  or  three  instances  for  many 
years,  of  a  foreign  body  in  the  meatus,  which  has 
unsuspectingly  given  rise  to  follicular  and  other 
abscesses,  and  occasional  deafness;  all  which  un- 
toward effects  subsided  upon  the  removal  of  the 
oifending  material.] 

6.  Meatus  Auditoruis  obstructed  with  iJiiehened  or 
hardened  Cerumen. 

The  cerumen,  secreted  in  the  meattis  auditorius 
by  the  sebaceous  glands,  frequently  accumulates 
there  in  large  quantities,  and  becoming  harder  and 
harder,  at  length  acquires  so  great  a  degree  of 
solidity  as  entirely  to  deprive  the  patient°of  the 
power  of  hearing.  Galen  has  remarked,  h  numero 
eorum.  qua  meatum  ohstrmmt,  sordes  esse  quce  in 
aurilms  colluji  sclent.  This  species  of  deafness  is 
one  of  those  kinds  which  are  the  most  frequent, 
and,  at  the  same  time,  the  most  easy  of  cure.  For- 
merly injections,  either  with  simple  olive  oil,  or  oil 
of  almonds,  were  recommended.  The  injection 
was  retained  by  a  piece  of  cotton,  and  when  there 
was  reason  to  believe  that  the  matter  was  suffi- 
ciently softened,  an  attempt  was  made  to  extract  it 
by  means  of  a  small  scoop-like  instrument.  Vari- 
ous experiments  were  made  by  llaygrath  at 
Chester,  in  1769,  from  which  itappaars  that  warm' 
water  is  preferable  to  oil.  The  water  dissolves  the 
mucous  matter  which  connect^"  together  the  truly 
ceruminous  particles,  and  which  is  the  cause  of 
their  tenacity  ;  other  applications  only  succeedinff 
by  reason  of  the  water  which  they  contain. 

The  lodgment  of  hard  pellets  of  wax,  if  neglected 
may  ultimately  produce  ulceration  of  the  tvm' 
Q  Q  4  ^ 
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panurn,  and  other  serious  miscliief.  Thus,  in  one 
case,  Ribes  and  Chaussier  found  the  handle  of  the 
malleus  separated  fro7n  its  liead,  partly  destroyed, 
and  covered  with  the  hardened  cerumen  that  had 
made  its  way  into  the  tympanum.  (See  DicL  des 
Sciences  Med.  t.  xxxviii.  p.  30.) 

"  The  symptoms  (says  Mr.  Saunders)  which 
are  attached  to  the  inspissation  of  the  cerumen  are 
pretty  well  known.  The  patient,  besides  his  ina- 
bility to  hear,  often  complains  of  noises,  particularly 
a  clash  or  confused  sound  in  mastication,  and  of 
heavy  sounds,  like  the  ponderous  strokes  of  a 
hammer. 

"  The  practitioner  is  led  by  the  relation  of  such 
symptoms  to  suspect  the  existence  of  wax  ;  but 
he  may  reduce  it  to  a  certainty  by  examination. 

"  Any  means  capable  of  removing  the  inspis- 
sated wax  may  be  adopted  ;  but  syringing  the 
meatus  with  warm  water  is  the  most  speedy  and 
effectual,  and  the  only  means  necessary.  As  the 
organ  is  sound,  the  patient  is  instantaneously  re- 
stored." {A  natomy  of  the  Human  Ear,  luith  a 
Treatise  on  its  Diseases,  hy  J.  C.  Saunders,  1806, 
p.  27,  28.) 

In  order  to  throw  an  injection  into  the  ear  with 
effect,  a  syringe,  capable  of  holding  from  four  to 
six  ounces,  should  be  employed,  and  the  fluid  in- 
jected with  a  good  deal  of  force,  care  being  taken 
to  let  it  enter  in  the  natural  direction,  and  not  against 
one  of  the  sides  of  the  passage.  The  surgeon  must 
also  avoid  pressing  the  pipe  too  deeply  into  the  ear, 
so  as  to  hurt  the  tympanum.  As  the  fluid  regurgi- 
tates with  considerable  rapidity,  a  small  basin  is  to 
be  held  close  up  to  the  ear  at  the  time  of  using  the 
syringe,  so  as  to  catch  the  water,  and  hinder  it 
from  wetting  the  patient's  clothes  ;  for  the  surer 
prevention  of  which  a  napkin  is  also  to  be  laid 
over  the  shoulder.  In  general  it  is  necessary  to 
throw  the  water  into  the  ear  six  or  seven  times,  or 
more,  ere  the  pellets  of  wax  are  loosened,  and  en- 
tirely brought  out  ;  and  sometimes,  the  injections 
■will  not  completely  succeed  the  first  day  on  which 
they  are  employed.  The  evening  before  the 
syringe  is  to  be  used,  a  little  warm  water  may 
be  dropped  into  the  ear. 

_  [It  not  unusually  happens  that'the  patient,  upon 
rising  in  the  morning,  finds  himself  deaf,  not  hav- 
ing been  aware  of  a  "  hardness  of  hearing"  some 
time  ^  previously  ;  this  new  symptom  is  evidently 
occasioned  by  lying  upon  that  side  of  the  head, 
and  the  collection  becoming  moulded  against  the 
membrane  of  the  tympanum,  If  any  difficulty 
exist,  or  is  expected,  in  the  removal  of  the  inspis- 
sated secretion,  the  ear  had  better  be  filled  for  a 
night  or  two  with  water,  which  is  a  better  solvent 
than  oil.  In  injecting,  the  water  should  be 
thrown  along  one  side  of  the  meatus,  between 
the  canal  and  the  hard  wax,  and  with  force  insuf- 
ficient to  excite  pain.] 

7.  Imperfect  Secretion  of  Wax. 

When  the  wax  is  deficient  in  quantity,  Mr. 
Buchanan  recommends  warmth  and  stimulant  ap- 
plications. He  advises  two  drops  of  the  following 
mixture  to  be  introduced  into  the  meatus  auditorius, 
every  night  at  bedtime  Acid.  Pyiolign. 

bpir.  TEtheris  Sulphur.  01.  Terebinth,  aa  M. 
Une  tablespoonful  of  the  following  medicine  is  also 
to  be  taken  at  the  same  time :— Jt,.  Tinct 
Colchici  5iij.  A(i  destillat.  3  vj.  M.    If  costiveness 
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prevail,  the  piluloe  rhel.  comp.  are  to  be  given, 
(bee  Buchanan  s  Acoustic  Suryery,  p.  CO  ) 

When  the  quality  of  the  secretion  requires  im- 
provement, the  meatus  is  to  be  frequently  washed 
out,  and  a  little  of  the  infusion  of  quassia  with 
rhubarb  and  magnesia  given  once  or  twice  a  day. 
Ihe  warm  bath  is  to  be  occasionally  used  at  bed- 
time, and  the  following  powder  exhibited:— 
f  y^'f  ?•  chlor.  gr.  ij.  Pulv.  Ipecac,  comp. 
yj.  It,  J^ulv.  Hora  decubitus  sumend.  In  cases 
where  the  ear  is  preternaturally  drj',  and  the 
cuticle  of  the  meatus  peels  off,  the  ensuing  injec- 
tion IS  to  be  used  every  second  or  third  day :  

^.  Acid.  Pyrolign,  3ij.  Aqua3  destillatffi  j  vi.'ft. 
lotio  ;  or  the  vapour  of  a  mixture  of  equal  parts  of 
distilled  water  and  pyroligneous  acid  introduced 
three  times  a  week  into  the  meatus  with  the  aid  of 
a  glass  retort.  A  little  cotton  should  afterwards  be 
put  mto  the  ear.  (See  Buchanan's  Acoustic  Sur- 
gery, p.  62.) 

[This  is  a  most  rare  cause  of  deafness,  if  it  ever 
occurs  as  a  primary  disease  ;  this  deficient  secretion 
IS  not  at  all  infi-equently  a  part  of  a  general  loss  of 
power  of  the  whole  organ,  usually  sympathising 
with  an  anesthenic  auditory  nerve.  It  also  follows 
the  various  kinds  of  inflammation  of  the  canal, 
particularly  of  the  ceruminous  follicles,  and  these 
especially  may  give  rise  to  exfoliations  of  the 
cuticle._  The  remedy  best  suited  to  the  latter  con- 
dition is  the  ung.  hydrar.  nitr.  melted  and  placed 
on  the  diseased  part  of  the  tube,  and  allowed  to 
remain,  or,  being  diluted,  it  may  be  frequently  re- 
newed ;  the  various  ointments  of  zinc,  and  of  lead, 
are  valuable  applications.] 

8.  Discharges  from  the  Meatus  Auditorius. 
Purulent  discharges  from  the  ear  either  come 
from  the  meatus  auditorius  externus  itself,  or  they 
originate  from  suppuration  in  the  t3-mpanum,  in 
consequence  of  blows  on  the  head,  abscesses  afterma- 
lignaut  fevers,  the  small-pox,  or  the  venereal  disease. 
[By  far  the  most  frequent  cause  of  such  discharges 
is  scarlet  fever,  which  occasions  disease  of  the  tympa- 
num, as  frequently  as,  perhaps  more  so  than  all  the 
other  exciting  causes  together  ;  a  circumstance  to 
be  expected  from  the  tympanum  being  situated  in 
the  interval  between  the  outer  ear  and  the  Eusta- 
chian  tube,  the  exanthematous  disease  spreading 
along  both  canals.]  In  such  cases  the  little  bones 
of  the  ear  are  sometimes  detached,  and  escape  ex- 
ternally, and  complete  deafness  is  most  frequently 
the  consequence.  However,  in  a  few  instances, 
total  deafness  does  not  foflow  even  this  kind  of 
mischief,  as  I  myself  have  witnessed  on  one  or  two 
occasions.  [Deafness  is  not  usually  complete  upon 
the  loss  of  the  ossicula,  though  the  hearing  is  gone- 
rally  much  affected  ;  but  even  sometimes  its  dimi- 
nution is  liardly  perceptible,  particularly  in  the 
young,  in  whom  the  auditory  nerve,  and  the  general 
capability  of  appreciating  lessened  sounds,  may 
be  so  much  increased  in  power  as  to  supply  in  a 
great  measure  the  deficiency  occasioned  by  the  loss 
of  the  mechanical  portion  of  the  organ.  It  does  not 
generally  happen  that  the  stapes  comes  away,  and 
when  such  is  the  case,  complete  deafness  usually 
results  ;  it  has,  however,  occurred  to  the  editor  of 
this  article  to  be  certainly  assured  of  the  escape  of 
the  stapes,  with  good  hearing  still  remaining.] 
There  is  greater  hope  when  the  disorder  is  con- 
fined to  the  meatus  ;  as  judicious  treatment 
may  now  avert  the  most  serious  eonsequences. 
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lu  Acrcl's  surgical  cases,  there  is  a  case  relative 
to  tlie  circumstance  of  which  we  are  speaking. 
Suppuration  took  place  in  the  meatus  auditorius 
externus,  in  consequence  of  acute  rheumatism, 
■which  was  followed  by  vertigo,  restlessness,  and  a 
violent  lieadach.  The  matter  discharged  was  yel- 
lowish, of  an  aqueous  consistence,  and  acid  smell. 
The  meatus  auditorius  was  filled  with  a  spongy 
flesh.  On  introducing  a  probe,  Acrel  felt  a 
piece  of  rough  bone,  which  he  immediately  took 
hold  of  with  a  pair  of  forceps,  and  extracted. 
From  the  time  when  this  was  accomplished,  the 
discharge  diminished  ;  and,  with  the  aid  of  proper 
treatment,  the  patient  became  perfectly  well. 

The  meatus  auditorius,  like  all  other  parts  of  the 
body,  is  subject  to  inflammation.  This  is  frequently 
produced  b}'  exposure  to  cold.  It  is  hardly  neces- 
sary to  say,  that  generally  topical  bleeding  and 
antiphlogistic  means  are  indicated.  The  meatus 
auditorius  should  also  be  protected  from  the  cold 
air,  particularly  in  the  winter  season,  by  means  of 
apiece  of  cotton.- 

Mr.  Saunders  observes,  "  When  the  means 
employed  to  reduce  the  inflammation  have  not 
succeeded,  and  matter  has  formed,  it  is  generally 
evacuated,  as  far  as  I  have  observed,  between  the 
auricle  and  mastoid  process,  or  into  the  meatus. 
If  it  has  been  evacuated  into  the  meatus,  the 
opening  is  most  commonly  small,  and  the  spongy 
granulations,  squeezed  through  a  small  aperture, 
assume  the  appearance  of  a  polypus.  Sometimes 
the  small  aperture,  by  which  the  matter  is  evacu- 
ated, is  in  this  manner  even  closed,  and  the  patient 
suffers  the  inconvenience  of  frequent  returns  of 
pain  from  the  retention  of  the  discharge.  When 
the  parts  have  fallen  into  this  state,  it  will  be 
expedient  to  hasten  the  cure  by  making  an  inci- 
sion into  the  sinus,  between  the  auricle  and  mastoid 
process. 

"  It  occasionally  happens,  that  the  bone  itself 
dies  in  consequence  of  the  sinus  being  neglected, 
or  the  original  extent  of  the  suppuration.  The 
exfoliating  parts  are  the  meatus  extern  us  of  the 
OS  temporis,  or  the  external  lamina  of  the  mastoid 
process."    (P.  24,25.) 

[A  follicular  abscess,  or  an  abscess  occurring  in 
one  or  more  of  the  ceruminous  follicles,  is  a  very 
fruitful  source  of  such  a  discharge  ;  it  is  often 
attended  with  extreme  suffering  from  the  non-yield- 
ing'character  of  the  surrounding  parietes  ;  and  from 
the  distension  occupying  the  canal,  complete  deaf- 
ness results,  to  be  relieved  only  upon  the  subsidence 
of  the  tumefaction.  These  abscesses  frequently  re- 
quire to  be  opened,  and  are  to  be  treated  with 
wannth  and  moisture  in  the  ordinary  manner.] 

In  some  examples  of  purulent  discharge  from 
the  car,  and  particularly  in  scrofulous  patients, 
Mr.  Buchanan  employs  alterative  medicines,  as 
calomel,  the  tincture  of  iodine,  and  the  compound 
riiubarb  pills  of  the  Edi7i.  I'harmacopaeia.  He 
also  sometimes  has  recourse  to  the  pyroligneous 
injection.  (See  Illustrations  of  Acoustic  Siin/eiy, 
p.  03,  &c.)  Some  additional  cases  in  favour  of 
the  efficacy  of  iodine,  in  certain  forms  of  deafness, 
may  be  found  in  Dr.  Manson's  work.  (See  Medi- 
cal, Researches  on  tlie  Effects  of  Iodi?ie,  8vo.  London, 
1825.) 

.9.  Excrescences  in  tlie  Meatus  Auditorius. 

Though  the  membrane  lining  the  meatus  audito- 
rius is  very  delicate,  it  is  not  the  lees  liable  to  be- 


come thickened,  and  to  form  polypous  excrescences,, 
As  such  tumors  are  ordinarily  firmer  in  their 
texture  than  polypi  of  the  nose,  they  are  some- 
times not  so  easily  extracted  with  forceps.  When 
they  are  situated  near  the  external  orifice,  and 
admit  of  being  taken  hold  of  with  a  small  pair  of 
forceps,  or  a  hook,  and  drawn  outwards,  they  may 
easily  be  cut  away.  Sometimes  the  excrescences, 
instead  of  being  adherent  by  a  narrow  neck,  have  a 
broad  base,  which  occupies  a  considerable  extent 
of  the  passage.  In  such  cases,  the  use  of  eschar- 
otics  has  been  proposed  ;  but,  they  cannot  be 
used  without  risk  of  injuring  the  tympanum.  Mr. 
Buchanan  prefers  the  practice  of  removing  polypi 
of  the  meatus  with  forceps,  and  afterwards  touch- 
ing the  part  from  which  they  grew  with  the  ung. 
hydrarg.  nitrat.  or  tinct.  ferri  muriatis.  {Acoustic 
Surg,  p.  74.)  He  also  recommends  washing  out 
the  passage  every  day  with  the  injection,  ^.  Acid. 
Pyrolign.  5ij.  Aq.  destillatas  J  vj.  ft.  lotio.  I 
lately  attended  a  lady,  who  had  a  round  smooth 
tumor  growing  from  the  membrana  tympani,  to 
which  it  was  attached  by  means  of  a  long  pedicle. 
It  nearly  filled  the  meatus,  and  was  attended  with 
a  discharge.  With  the  assistance  of  Mr.  Morton, 
of  University  College,  I  cut  through  its  pedicle, 
removed  it,  and  then  applied  the  nitrate  of  silver. 
But,  in  a  few  weeks,  it  grew  again,  and  it  was 
once  more  removed  with  the  same  result.  I  next 
intended  to  twist  it  off  ;  but  it  was  attacked  with 
inflammation,  and  sloughed  away.  I  do  not  at 
present  know  whether  it  is  growing  again. 

10.  Herpes  of  tlie  Meatus  Auditorius. 
An  herpetic  ulcerous  eruption  sometimes  affects 
the  meatus  auditorius  and  auricle,  producing  con- 
siderable thickening  of  the  skin,  and  so  great  an 
obstruction  of  the  passage,  that  a  good  deal  of 
deafness  is  the  consequence.  Mr.  Saunders  re- 
marks, that,  in  this  case,  "  the  ichor,  which  exudes 
from  the  pores  of  the  ulcerated  surface,  inspissates 
in  the  meatus,  and  not  only  obstructs  the  entrance 
of  sound,  but  is  accompanied  with  a  great  degree 
of  fetor.  This  disease  is  not  infrequent.  I  have 
never  seen  it  resist  the  effect  of  alterative  medi- 
cines," the  use  of  injections  containing  the  bi- 
chloride of  mercury,  and  the  application  of  the 
unguentum  hydrargyri  nitratis.  Mr.  Saunders  ex- 
hibited calomel  as  the  alterative,  and  in  one 
instance,  employed  a  solution  of  the  nitrate  of 
silver  as  an  injection.  (P.  25,  2G.)  When 
the  disease  is  obstinate,  a  seton  should  be  made 
on  the  nape  of  the  neck,  or  a  blister  be  applied 
behind  the  ear.  The  tincture  of  iodine  should  also 
be  tried. 

[Extreme  cleanliness  is  of  the  utmost  importance 
in  these  and  similar  affections  ;  in  addition  to  which 
astringent  lotions  appear  to  be  the  most  available 
as  the  solutions  of  lead,  of  alum,  of  zinc,  &c.  A 
very  useful  form  is  liq.  plumb,  dincet.  jss.,  acidi 
acetici  diluti  5S8.,  aquoe  5vij.,  to  be  dropped  into 
the  ear  two  or  three  times  a  day,  or  syringed  in 
night  and  morning,  as  the  urgency  of  the  case  may 
require.] 

1 1.  Affections  of  the  Tympanum. 

The  ear  is  sometimes  affected  with  a  puriform 
ichorous  discharge,  attended  with  a  Kiss  of  hearing, 
proportionate  to  the  degree  of  disorganisation 
which  the  tympanum  has  sustained.  Frequently, 
on  blowing  the  nose,  air  is  expelled  at  the  meatus 
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iiuditorius  externus  ;  and,  wlien  this  is  the  case 
it  IS  evident  that  the  discharge  is  connected  \v\th 
an  injury,  or  destruction  of  the  menibrana  tyin- 
pani.  However,  when  the  Eustachian  tube  is 
obstructed_  with  mucus,  or  matter,  or  when  it  is 
rendered  impervious,  and  permanently  closed  by 
inflammation,  the  membrana  tympani  may  not  be 
perfect,  and  yet,  it  is  clear,  no  uir  can  in  this  state 
be  forced  out  of  the  external  ear  in  the  above 
manner.  An  examination  with  a  blunt  probe,  or 
with  the  eye,  while  the  rays  of  the  sun  fall  into 
the  passage,  should  therefore  not  be  omitted.  If 
the  membrane  have  any  aperture  in  it,  the  probe 
will  pass  into  the  cavity  of  the  tympanum,  and  the 
surgeon  feel  that  his  instrument  is  in  contact  with 
the  ossicula,  or  internal  wall  of  the  tympanum. 

In  this  manner,  the  affection  may  be  discrimi- 
nated from  an  herpetic  ulceration  of  the  meatus 
auditorius  externus.  The  causes  are  various  :  In 
scarlatina  maligna,  the  membrana  tympani  occa- 
sionally inflames  and  sloughs  ;  the  ossicula  are  all 
or  in  part  discharged,  and,  if  the  patient  live,  he 
often  continues  quite  deaf.  An  earach,  in  other 
words,  acute  inflammation  of  the  tympanum,  is  the 
niost  common  occasion  of  suppuration  in  this  cavitv 
in  which,  and  the  cells  of  the  mastoid  process,  "a 
good  deal  of  pus  collects.  At  length  the  membrana 
tympani  ulcerates,  and  a  large  quantity  of  matter 
is  discharged  ;  but.  as  the  secretion  of  pus  still 
goes  on,  the  discharge  continues  to  ooze  out  of  the 
external  ear. 

[In  cases  where  the  membrana  tympani  is  absent, 
the  use  of  the  artificial  membrana  tympani  has  been 
suggested  by  Mr.  Toynbee— cotton  wool  by  Mr. 
Yearsley.] 

Instead  of  stimulating  applications,  inflamma- 
tion of  the  tympanum  demands  the  rigorous  em- 
ployment of  antiphlogistic  means.  Unfortunatel}^, 
it  is  a  too  common  practice,  in  this  case,  to  have 
recourse  to  acrid  spirituous  remedies.  Above  all 
things,  the  repeated  application  of  leeches  to  the 
skin  behind  the  external  ear,  and  over  the  mastoid 
process,  should  never  be  neglected.  As  soon  as  the 
inflammation  ceases,  the  degree  of  deafness,  occa- 
sioned by  it,  will  also  disappear.  This,  however, 
does  not  alvvaj's  happen. 

When  an  abscess  is  situated  in  the  cavity  of  the 
tympanum,  Mr.  Saunders  thinks  that  the  mem- 
brana tympani  should  not  be  allowed  to  burst  by 
ulceration,  but  be  opened  by  a  small  puncture. 
(P.  3] .)  However,  unless  there  were  tlie  strongest 
ground  for  believing,  that  the  Eustachian  tube 
were  impervious,  this  advice,  I  think,  ought  not  to 
be  followed,  more  especially  as  the  symptoms  are 
generally  too  vague  to  afford  any  degree  of  certainty 
in  the  diagnosis. 

Sometimes  the  disease,  of  which  we  are  treating, 
is  more  insidious  in  its  attack  :  slight  paroxysms  of 
pain  occur,  and  are  relieved  by  slight  discharges. 
The  case  goes  on  in  this  wa}',  until,  at  last,  a  con- 
tinual discharge  of  matter  from  the  ear  fakes  place. 
The  disorder  in  its  tendency  is  destructive  to  the 
faculty  of  hearing,  and  it  rarely  stops  until  it  has 
so  much  disorganised  the  tympanum  and  its  con- 
tents as  to  occasion  total  dealhess.    Hence,  Mr. 
baunders  insists  upon  the  propriety  of  making 
attempts  to  arrest  its  progress, —  attempts  which 
aie  tree  from  danger  ;  and  he  censures  the  foolisli 
lear  ol  niterternig  with  tlie  comphiint,  founded  on 
the  apprehension,  that  bad  constitutional  oftects 
may  orjgmate  from  stopping  the  discharge. 


If  the  case  be  neglected,  the  tympanum  is  very 
ikely  to  become  carious  ;  before  which  chaime, 

nttirrabir to 

stages  ■^""l"'' a  ' ^^''^'^  ^''"'Pl^intinto  three 
stages. —  1.  A  snnplo  puiiform  discharge  2  A 
purifonn  discharge  con.plicated  with  Lgi  and 
polypi,  o.  A  punfom  discharge  with  caries  of 
the  tympanum.  As  the  disease  is  local,  direct 
applications  to  the  parts  atJected  are  chijfly  en- 
titled 0  confidence.  Blisters  and  setons  maj^also 
he  advantageously  employed.  Mr.  Saunder'a 
p.actice  consisted  in  administering  laxative  medi- 
cines and  fomenting  the  ear,  while  inflammatory 
ymptoms  lasted,  and  afterwards  inj  acting  a  solu- 
tion  of  the  sulphate  of  zinc,  or  acetate  of  lead 

In  the  second  stage,  when  there  were  fungi,  he 
removed  or  destroyed  them  with  forceps,  afterwards 
touched  their  roots  with  the  nitrate  of  silver,  or 
injected  a  solution  of  alum,  sulphate  of  zinc,  or 
nitrate  of  silver. 

Writers  describe  a  relaxed  state  of  the  mem- 
brana tympani,  as  a  cause  of  deafness.    If,  savs 
a  late  author,  after  a  discharge  from  the  meatus 
auditorius  externus,  or  cavity  of  the  tympanum, 
or  a  dropsy  of  the  latter  cavity,  the  hearing  re- 
mains hard,  there  is  reason  to  suspect,  that  the 
infirmity  may  depend  upon  relaxation  of  the  mem- 
brane ol  the  tympanum,  or  paralysis  of  the  internal 
muscle  ot  the  malleus.    This  suspicion  will  be 
strengthened,  if  the  deafness  should  increase  in 
damp,  and  lessen  in  dry,  weather  ;  and  particularly, 
It  It  be  found,  that  the  hearing  is  benefited  by  in- 
troducing into  the  ear  dry  warm  tonic  applications, 
such  as  the  smoke  of  burning  juniper- berries,  or 
other  astringent  vegetable  substances.    The  decoc- 
tion of  bark,  used  as  an  injection,  is  also  said  to 
have  done  good. 

Tlie  relaxation  of  the  tympanum,  alleged  to  pro- 
ceed from  a  rupture  of  the  muscle  of  the  malleus, 
is  deemed  mcurable  ;  but  it  is  not  so  with  the  case, 
which  depends  upon  paralysis  of  this  muscle.  Here 
tonic  injections  into  the  tympanum,  through  the 
Eustachian  tube,  are  recommended.  {Did.  des 
iczences  Med.  t.  xxxviii.  p.  50.)  Electricity, 
stimulating  liniments,  gargles,  a  blister,  or  the  ex- 
ternal  use  of  strychnia,  might  also  be  tried. 

Imperfect  hearing  is  supposed  sometimes  to  arise 
from  preternatural  tension  of  the  membrane  of  the 
tympanum,  indic;ited  by  the  patient  hearing  better 
in  wet  than  dry  weather,  and  by  his  hearing  what 
IS  spoken  in  a  low  tone,  near  his  ear,  better  than 
anything  said  in  a  loud  manner.     The  opinions 
delivered  by  writers  on  the  causes  of  this  afFection 
are  only  uncertain  conjectures.    The  local  treat- 
ment recommended  consists  in  injecting  into  t'le 
meatus  auditorius  emollient  decoctions"  or  warm 
milk,  or  introducing  into  the  passage  a  dossil  of 
soft  cotton,  dipped  in  oil  of  sweet  almonds.  No- 
thing certain  is  known  respecting  the  proper  con- 
stitutional treatment,  as  must  be  clear  from  onr 
ignorance  of  the  causes  of  this  form  of  disease  of  the 


Hardness  of  hearing  appears  sometimes  to  be 
caused  by  a  chronic  thickening  of  the  membrane 
of  the  tympanum  ;  and  it  is  alleged,  that  there 
are  cases  of  tins  description,  which  proceed  from 
syphilis,  and  require  mercury.  An  issue  in  the 
arm  nearest  the  alfccted  ear,  the  tincture  of  iodine, 
and  emollient  and  slightly  stimulant  injections, 
are  likewise  commended.    When  the  tympanum 
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was  so  considerably  thickened,  tliat  there  was  no 
chance  of  restoring  it  to  a  healthy  state,  Portal 
questioned  whether  it  might  not  be  advisable  to 
make  a  small  opening  in  it?  (Precis  de  C/iir. 
Pratique,  t.  ii.  p.  430.)  This  operation,  which  is 
said  to  have  been  first  suggested  by  Cheselden, 
will  be  considered  in  the  ensuing  section. 

Moi-gagni  found  the  cavity  of  the  tympanum 
intersected  by  numerous  membranes,  which  im- 
peded the  movements  of  the  ossicula.  {Epist. 
an.  vi.  §  4.) 

Meckel  does  not  mention  any  example  of  a  de- 
ficiency of  all  the  ossicula.  (Ilandb.  des  Pathol. 
Amt.  b.  i.  p.  402.)  Mersanni,  however,  found  the 
incus  wanting.  (Bonet Sepulch.  t.  i.  sect.  19,  obs.  4, 
§  1.)  Caldani,  the  malleus  and  incus.  (Epist.ad 
Halter,  t.  vi.  p.  142.)  The  latter  case  was  unat- 
tended with  any  bad  effect  on  the  hearing  ;  the 
first  with  deafness.  In  a  deaf  child,  three  years 
of  age,  Bailly  found  the  ossicula  of  only  ^  their 
proper  size.  (Bonet  Sepuloh.  t.  i.  sect.  19,  obs.  4, 
§  3.)  In  an  example,  where  the  fenestra  rotunda 
was  obstructed,  Cotunnius  found  the  ossicula  twice 
as  large  as  natural.  {De  Lahyrinthi  Auris  con- 
tcntis,  §  72,  and  MeckeVs  Handh.  des.  Pathol.  Anat. 
b.  i.  p.  402.)  A  case,  in  which  all  the  ossicula 
were  wanting,  is  on  record.  (See  Diet,  des  Sciences 
Mid.  t.  xx.xviii.  p.  114.) 

[Of  the  causes  of  deafness  alluded  to  in  this  sec- 
tion—  "affections  of  the  tympanum" — the  most 
common  are  :  1st.  Myringitis,  or  inflammation  of 
the  membrana  tympani,  which  most  frequently 
commences  in  a  subacute  form,  affording  but  little 
other  indication  of  the  disease  beyond  the  resulting 
deafness,  until  it  be  examined  in. a  good  light.  It 
may  commence  in  the  acute  or  chronic  condition, 
then  exhibiting  the  appropriate  symptoms  of  severity 
or  slowTiess  ;  in  the  former  case  the  cardinal  signs 
of  inflammation  are  very  marked  and  prominent,  yet 
unaccompanied  by  deafness  until  a  change  in  the  or- 
ganisation of  the  membrane  is  effected  beyond  the 
mere  increased  vascularity.  In  the  latter  state 
effusion  of  fibrine  takes  place  between  the  layers 
of  the  membrane,  thickening  its  structure,  and 
giving  rise  to  a  veiy  marked  deafness.  Acute 
myringitis,  when  uncomplicated,  most  frequently 
subsides  upon  appropriate  treatment  ;  but  it  may 
terminate  in  ulceration,  either  through  the  mem- 
brane, or  confined  to  the  surface,  or  an  aphthous 
appearance  of  the  cuticular  coverings  may  result : 
granulations  from  these  ulcerated  surfaces  may  oc- 
cur, producing  the  vegetations  to  which  allusions 
have  already  l)een  made. 

2nd.  Tympanitis,  or  inflammation  of  the  mucous 
membrane  lining  the  cavity  of  the  tympanum.  This 
alTection  may  be  simply  of  the  catarrhal  character, 
producing  an  accumulation  of  mucus,  and  of  course 
corresponding  deafness,  resulting  from  the  impossi- 
bilit}-of  the  vibrations  of  themenil)rane  or  the  oscilla- 
tions of  the  bones  being  maintained  ;  a  condition 
wiiich  generally  subsides  as  the  cause  passes  away, 
the  nuicus  either  escaping  through  the  Eustachian 
tube  or  becoming  absorbed.  The  tympanitis  often 
extends  to  the  sulimucous  ti3Sue,to  the  proper  textures 
of  the  membrana  tympani,  nccnsioningmyringo  tym- 
panitis, and  terminating  in  thickening  of  the  whole 
structures,  or  in  the  formation  of  bands  of  librinc 
ankyhising  the  ossicles  together  and  to  the  fenes- 
tra ovalis,  and  thus  not  infrequently  producing  per- 
manent deafness.  These  cireimistances  ought  to 
direct  the  surgeon's  careful  attention  to  the  _trcat- 


ment  of  such  cases  in  their  early  and  incipient 
form.  Acute  tympanitis  also  terminates  in  sup- 
puration of  the  cavity  of  the  tympanum,  which  Ii.ip- 
pily  usually  extends  through  the  membrane, and  thus 
the  pus  finds  its  customary  discharge;  it  sometimes, 
more  happily  still,  finds  an  escape  through  the 
Eustachian  tube;  which,  liowever,  in  these  severe 
cases  is  generally  nearly  closed  towards  the  tympa- 
nic cavity:  suppuration  also  extends  backwards  into 
the  mastoid  process,  diseasing  tho.se  cells.  Disease 
of  these  cells  not  at  all  infrequently  extends  out- 
wards through  the  bony  parietes,  forming  external 
abscess,  which  is  most  constantly  seated  between  the 
periosteum  and  the  bone.  Severe  cases  of  tympanitis 
will  ulcerate  the  parietes  of  the  tympanum,  and 
thus  extend  the  disease  through  the  walls  to  the 
dura  mater  and  to  the  brain;  it  most  frequently 
finds  its  way  through  the  superior  surface,  but  the 
inflammation  of  the  bone  is  often  traceable  through 
the  posterior  as  well  as  the  anterior  wall.  This 
most  severe  form  of  t3mipanitis  is  constantly  the 
result  of  malignant  scarlet  fever,  as  has  been  already 
observed.  Further,  it  not  infrequently  happens 
that  suppurations  of  the  tympanum  extend  to  the 
aqueduct  of  Faliopius,  paralj'sing  the  portio  dura, 
either  by  directly  implicating  that  nerve  in  the 
disease,  or  by  simple  pressure  of  the  pus  upon  its 
structure.  The  treatment  in  these  various  forms  of 
inflammation  must  be  for  the  most  part  strictly 
antiphlogistic,  and  conducted  upon  the  ordinary 
principles  of  surgery.  Catheterism  of  tlie  Eustachian 
tube  is  often  a  most  valuable  adjunct  in  accumu- 
lations of  mucus  in  the  cavity  of  the  tympanum.] 

12.  Obstruction  of  the  Eustachian  Tube. 

This  is  often  the  cause  of  a  considerable  degree  of 
deafness,  because  it  is  necessary  for  perfect  hear- 
ing, that  air  shoidd  be  conveyed  from  the  mouth 
through  this  passage  into  the  cavity  of  the  tym- 
panum, which  now  can  no  longer  happen. 

A  degree  of  deafness  generally  attends  a  severe 
cold,  which  is  accounted  for  by  the  Eustachian 
tube  being  obstructed  with  thickened  mucus. 
Mr.  Saunders  tells  us,  that  the  obstruction  most 
frequintly  arises  from  syphilitic  ulcers  in  the 
throat,  or  sloughing  in  the  cynanche  maligna. 
The  deafness  comes  on  when  such  sores  are 
healed,  that  is,  when  the  obstruction  is  complete. 
The  descent  of  a  nasal  polypus  into  the  pharyn.\-, 
and  enlarged  tonsils,  have  also  been  known  to 
close  the  tube.    (P.  42.) 

When  the  Eustachian  tube  is  obstructed,  the 
patient  cannot  feel  the  membrana  tympani  crackle 
as  it  were,  in  his  ear,  on  blowing  forcibly  with  his 
nose  and  mouth  stopped.  A  history  of  previous 
ulceration,  or  disease,  of  the  throat  will  sometimes 
facilitate  the  diagnosis. 

When  the  Eustachian  tube  is  obstructed  with 
mucus,  it  has  been  proposed  to  employ  injections, 
which  are  to  be  thrown,  by  means  of  a  syringe 
and  catheter,  into  tlio  guttural  orifice  of  that  canal. 
This  operation  will  be  presently  described.  [True 
stricture  of  the  Eustachian  tube  is  of  rare  occur- 
rence, though  it  has  been  frequently  described.] 

Sir  A.  Cooper  had  noticed,  that  hearing  was 
only  impaired,  not  lost,  when  suppuration  ?n  the 
tympanum  had  injured,  and  even  destroyed  tho 
membrana  tympani,  and  that  tho  degree  "of  deaf- 
ness by  no  means  equalled  what  resulted  from  an 
obstruction  of  the  Eustachian  tube.  Ileiicc,  when 
the  tube  was  permanently  obliterated,  he  conceived, 


604 


that  a  small  puncture  of  the  membrana  tympani 

iTiight  be  the  means  of  enabling  the  patient  to  hear. 

This  gentleman  reports  four  cases,  in  which  the 

experiment  was  made  with  success. 

Tlie  operation  consists  in  introducing  an  instru- 
ment, resembling  a  hydrocele  trocar,  but  curved, 
into  the  meatus  auditorius  externus,  and  pushintJ 
It  through  the  anterior  and  inferior  part  of  the 
membrana  tympani;  a  place  rendered  most  eli- 
gible, on  account  of  the  situation  of  the  chorda 
tympani  and  manubrium  of  the  malleus,  parts 
which  should  be  left  uninjured.  The  instrument 
must  not  be  introduced  far,  lest  it  wound  the  vas- 
cular lining  of  the  tympanum,  and  cause  a  tem- 
porary continuance  of  the  deafness,  by  an  effusion 
of  blood.  When  the  puncture  is  made,  in  proper 
cases,  and  in  a  judicious  manner,  hearino-  is  im- 
mediately restored.  A  small  hole  in  the  membrana 
tympani  now  conveys  the  air  into  the  cavity  of  the 
tj'mpanura,  answering  the  same  purpose  as  the 
i/ustachian  tube. 

The  surgeon  will  be  able  to  operate  with  more 
ease,  if  he  take  care  to  lessen  the  curvature  of 
the  meatus  auditorius  by  drawing  upward  the 
external  ear. 

There  is  some  chance  of  a  relapse  in  conse- 
quence of  the  opening  closing  up.     This  consi- 
deration led  Richerand  to  propose  makinn-  the 
aperture  with  caustic,  so  as  to  destroy  a  part  of 
the  membrane.  {Nosogr.  Chir.t.  ii.  p.  132,  e'd  2  ) 
This  suggestion  is  not  likely  to  be  adopted  on 
•account  of  the  inconveniences  of  applying  caustic 
Avithin  the  ear.    Mr.  Saunders  is  an  advocate  for 
making  the  opening  large.    However,  perhaps 
the  best  method  of  doing  the  operation  both  effec- 
tiially  and  safely  is  that  lately  described  by  Mr 
Buchanan  of  Hull,  the  chief  peculiarity  of  whose 
mode  consists  in  drillinff  the  perforation.  The 
quadrangular  point  of  his  perforator  cuts  the  fibres 
of  the  membrana  tympani  across;  they  retract; 
the  wound  assumes  an  oval  shape;  and  there  is 
Jess  danger  of  its  closure  again,  than  after  the  com- 
mon plan  of  making  a  single  puncture.    "  A  room 
(saj-s  Mr.  Buchanan)  with  a  window  fiontin"  the 
south,  should  be  chosen  for  the  place  of  the  oper- 
ation; and  the  patient  placed  on  a  low  seat,  so 
that  the  rays  of  the  sun  may  fall  into  the  meatus. 
Ihe  manubrium,  or  handle  of  the  malleus  will 
then  be  distinctly  seen,  pointing  downwards  and 
inwards;  occupying  the  superior  half  of  the  mem- 
brana tympani.    The  surgeon  being  seated  on  a 
high  chair,  should  lay  his  left  hand  on  tiie  head  of 
the  patient,  and,  with  the  right,  take  hold  of  the 
instrument  in  the  same  manner  as  he  would  a  pen 
wlien  writing :  he  should  then  cautiously  and 
steadily  enter  the  point  of  the  perforator  into  the 
membrana  tympani,  about  half-way  between  the 
centre  and  its  lower  edge,  and,  with  the  thumb 
and  index  finger,  give  the  instrument  half  a  turn 
one  way,  and  then  half  a  turn  the  other,  and  in 
this  manner  gently  push  tlie  point  about  a  line 
through  the  membrane."    (See  Ewjmved  Repre- 
scntcumi  ofihe  Anatomy  of  the  Bar,' p.  33.)  Mr. 
aaunders,  by  puncturing  the  tympanum,  instan- 
taneously restored  tiie  hearing  of  one  patient,  who 
tmd  been  deaf  thirty  years  in  consequence  of  the 
destruction  of  a  part  of  his  palate  by  syphilis, 
bom,  rl    f  f         '""'•''"'^e  where  a  young  man  had 
tion  of?K    r  "^''V  ^"''"''^  '-iPPai-ently  from  obstruc- 
ease  ah„  .  '"1"=       swellings  and  dis- 

<=ase  about  the  throat,  Paroissc  also  restored  the 
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healing  directly  by  perforating  the  anterior  and 
inferior  part  of  the  tympanum.  (Opuscules  do  CIrir. 
p  309,  8vo.  Pans,  180G.)  The  practice  has  also 
been  successfu  ly  adopted  by  Michaelis  in  one 
case,  and  Huno  d  has  tried  it  in  a  vast  number  of 
examples,  two-thuds  of  which  succeeded.  (Dkt 
des  Sctenees  Med.  t.  38,  p.  C3.)  Sir  A.  Cooper's 
cases  are  in  the  Phil.  Trans,  for  180-7 

Pmicturing  the  membrana  tympani  has  been 
attended  with  some  degree  of  success  in  France, 
where  it  has  been  tried  by  Itard,  Celliez,  and 
Maunoir,&c.  It  ,s  not  to  be  dissembled,  how- 
ever, that  It  IS  liable  to  failure.  Dubois  perfnrmed 
the  operation  in  four  instances  without  success. 
{Uicherand,  Nosogr.  Chir.  t.  ii.  p.  132.) 

In  most  cases  the  patients  benefited  are  said 
to  have  experienced  pain  just  after  the  trocar  was 
withdrawn  The  organ,  not  being  accustomed  to 
sound,  bad  become  so  extremely  sensible,  that  it 
could  not  bear  the  gentlest  impression  of  the 
sonorous  vibrations;  and  the  patient's  first  request, 
atter  the  perforations  had  been  made,  was,  that 
persons  near  him,  might  speak  softly.  This  ex- 
cessive tenderness  of  the  sense  gradually  subsides. 

fhe  two  principal  objections  made  to  the  fore- 
going practice,  are  the  risk  of  injuring  that  part 
of  the  tympanum  which  is  connected  with  the 
malleus,  and  the  tendency  of  the  puncture  to  heal 
up  again.    (See  Diet,  des  Sciimces  Med.  t.  xxxviii. 
p.  57;  Maunoir  inJourn.  de  Med.  t.  xiii.;  Snba- 
tier  Traiie  d'Anatomie,  t.  ii.  p.  186.)  The  author 
of  the  article  Oreille  in  the  latter  dictionary,  who 
cannot;,  however,  be  deemed  at  all  partial  to  the 
operation,  delivers  the  following  judgment  con- 
cerning it:  —  1.  It  is  the  only  operation,  which  is 
likely  to  answer,  where  the  tympanum  is  cartila- 
ginous or  ossified,  and  the  rest  of  the  organ  is 
sound.    2.  It  will  be  attended  with  some  success 
where  the  Eustachian  tube  is  closed,  and  this 
defect  cannot  be  otherwise  removed.    3.  It  will 
be  useless  where  the  cavity  of  the  tympanum  is 
filled  with  matter,  which  is  too  thick  to  escape 
through  the  puncture.    4.  When  deafness  depends 
on  paralysis  of  the  auditory  nerve.    5.  When  the 
infirmity  arises  from  inflammation  of  the  ear  or 
nervous  irritation.    6.  Or  from  fevers,  the  Eusta- 
chian tube  being  pervious. 

[The  operation  of  puncturing  the  membrana 
tympani  is  not  now  often  performed;  and  most  pro- 
bably in  consequence  of  the  facility  with  which 
the  Eustachian  tube  can  be  catheterised,  and  the 
obstructions,  wliere  they  exist,  removed.  But 
more  particularly  in  consequence  of  the  general 
failure  of  the  operation.] 

Wathen,  Boyer,  Itard,  Buchanan,  and  the  latest 
surgeons,  who  have  considered  the  operation  of 
injecting  fluids  into  the  Eustachian  tube,  agree, 
that  it  is  more  easily  performed  by  passing  the 
tube  through  one  of  the  nostrils,  tha"n  the  mouth. 
The  patient  being  seated  on  rather  a  low  chair, 
with  ills  head  supported  upon  the  breast  of  an 
assistant,  standing  behind  him,  the  surgeon  takes 
a  probe,  which  is  bent  towards  its  end  to  an  angle 
of  about  135°,  and  he  introduces  it,  with  the  end 
turned  downwards,  along  the  floor  of  the  nostril, 
and,  when  it  has  reached  the  pharynx,  a  circum- 
stance denoted  by  its  descent  beliind  the  soft  paKite, 
a  rotatory  movement  outwards  to  the  extent  of  a 
quarter  of  a  circle  is  given  to  it,  and  the  handle  is 
inclined  downwards  and  inwards.     The  instru- 
ment's becoming  fixed  denotes  its  entrance  into  the 
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Eustachian  tube.  (See  Pli.  F.  BUmdin  in  Diet,  de 
Med.  et  de  Chir.  Pratiques,  t.  xii.  p.  280.) 
Wathen's  instruments  are  described  in  the  Pliil. 
Trans.  1794  ;  those  of  Boyer  in  Traite  des  Mai. 
Chir.  t.  vi.  p.  391  ;  those  of  M.  Itard,  which  de- 
serve particular  notice,  in  his  Traite  des  Mai.  de 
VOreille  ;  and  those  of  another  modern  advocate  for 
this  operation,  in  Did.  des  Sciences  Med.  t.  xxxviii. 
p.  108.  Tiie  latter  author,  after  stating  how  his 
tubes,  which  are  four  French  inches  in  length,  and 
shaped  somewhat  like  an  italic  S,  are  introduced, 
enuriierates  the  following  as  the  advantages  derived 
from  their  employment.  1.  Fluid  applications 
may  be  conveyed  into  the  Eustachian  tube,  the 
cavity  of  the  tympanum,  and  the  mastoid  cells, 
and  deeply  seated  obstinate  ulcerations  within 
these  parts  cured.  2.  The  same  parts  can  be 
cleared  from  any  mucus  by  which  they  are  ob- 
structed. 3.  Blood  extravasated  within  the  tym- 
panum, from  blows  on  the  head,  can  be  washed 
out.  4.  Chalky  substances,  which  sometimes  form 
in  the  tympanum,  maj^  be  brought  out  in  the  same 
manner.  5.  Through  the  tube  a  stilet  can  be 
passed  into  the  Eustachian  tube,  so  as  to  perforate 
a  congenital  septum,  or  any  cicatrix,  obstructing 
the  entrance  of  that  passage.  6.  When  the  sensi- 
bility of  the  auditory  nerve  is  dull,  the  effect  of 
fluids,  thrown  into  the  tympanum,  can  be  tried. 
(See  also  T.  Buchanan's  Engraved  Represeiitation 
of  the  Anatomy  of  the  Human  Ear,  p.  28,  fol.  Hull, 
1823.) 

[Mr.  Toynbee,  in  his  recent  treatise  on  the 
Diseases  of  the  Ear,  has  shown  that  the  Eustachian 
tube  is  shut  except  during  the  momentary  act  of 
swallowing,  during  which  act  the  air  can  be  heard 
to  enter  the  tympanic  cavity  by  means  of  the 
otoscope,  if  the  mouth  and  nose  are  closed.  The 
Eustachian  catheter  as  a  means  of  diagnosis  is  con- 
sequently not  needed.] 

13.  Of  perforating  the  Mastoid  Process. 

Of  all  the  cases  of  deafness  for  which  Arneraann 
and  others  have  recommended  this  operation,  that 
attended  with  an  abscess  and  caries  of  this  process 
is  the  only  one,  in  which  the  practice  is  now  at  all 
sanctioned.  An  instance  is  related  by  Jasser,  in 
which  the  carious  surface  of  the  right  mastoid  pro- 
cess was  exposed  by  an  incision,  and  an  opening 
detected  with  a  probe.  An  injection  was  thrown 
into  the  aperture  with  a  syringe,  when,  to  the 
astonishment  of  Jasser  and  his  patient,  the  fluid 
gushed  out  of  the  right  nostril.  The  plan  was 
repeated  for  a  few  days,  and  at  the  end  of  three 
weeks,  the  part  was  healed,  and  the  hearing  greatly 
improved.  This  success  induced  Jasser  to  make 
a  perforation  in  the  left  mastoid  process,  the  ear 
on  that  side  being  deaf,  and  to  employ  the  injec- 
tion, which  was  also  discharged  from  the  left 
nostril.  The  hearing,  liowever,  was  not  so  com- 
pletely restored  in  this  as  it  had  been  in  the  right 
ear  ;  but  the  wound  healed  up  without  any  ex- 
foliations, {■/ourn.  de  Med.  Fev.  \79S.)  The  idea 
of  perforating  the  mastoid  process  was  suggested 
long  before  tlie  time  of  .Tasser.  Iliolan,  in  various 
part."!  of  his  works,  mentions  the  propriety  of 
making  a  small  perforation  in  several  cases  of 
deafness,  and  tinnitus  aurium,  attended  with  ob- 
struction of  the  Eustachian  tube.  Rolfincius  also 
advised  a  similar  opening  to  be  made  in  the  mas- 
toid process  with  a  trocar,  in  cases  of  dropsy  of 
the  cavity  of  the  tympanum  and  of  the  mastoid 


cells.  Jasser,  however,  was  the  first  who  actually 
made  the  experiment,  and  his  example  was  fol- 
lowed by  Hagstroem,  whose  attempt  did  not  suc- 
ceed, the  completion  of  the  operation  having  been 
interrupted  by  profuse  htemorrhage,  and  no  benefit 
done  to  the  hearing.  The  injections  also  appear  to 
have  caused,  in  this  instance,  alarming  symptoms, 
violent  pains  in  the  head,  loss  of  vision,  sense  of 
suffocation,  and  syncope.  The  fluid  entered  the 
mastoid  cells,  without  any  of  it  issuing,  either  by 
the  nostrils  or  mouth.    (Op.  cit.) 

The  operation  was  successfully  tried  by  Loffler. 
The  injection  did  not  pass  into  the  moulh,  yet  the 
hearing  was  restored,  though  it  was  lost  again 
when  the  wound  closed.  Hence  a  new  opening 
was  made,  and  kept  from  healing  by  means  of  a 
piece  of  catgut.  The  patient  was  afterwards  able 
to  hear  when  his  mouth  was  open. 

The  perforation  of  the  mastoid  process  was  not 
approved  of  by  Morgagni  ;  indeed,  it  must  often 
fail,  as  both  Morgagni  and  Hagstroem  have  ob- 
served, on  account  of  complete  bony  partitions  pre- 
venting all  communications  between  the  mastoid 
cells  ;  and  sometimes  the  mastoid  process,  instead 
of  being  cellular,  is  perfectly  solid,  an  instance  of 
which  is  recorded  by  A.  Murray.  In  children,  the 
mastoid  cells  are  but  imperfectly  developed,  and 
the  operation  may  bring  on  caries,  necrosis,  ery- 
sipelas, &c.  (See  Blandin  in  Diet,  des  Med.  et  de 
Chir.  Pratiques,  t.  xii.  p.  281.) 

[The  performance  of  this  operation  is  now  wisely 
never  had  recourse  to  except  in  well-recognised 
disease  of  the  mastoid  cells,  and  generally  to  afford 
an  escape  for  the  matter  contained  in  the  cells,  or 
for  the  removal  of  diseased  bone.] 

14.  Diseases  of  the  LahyrintJt. 

These  are  much  more  diversified  than  might,  at 
first,  be  supposed,. and,  if  we  admit  the  two  doubt- 
ful cases,  said  to  depend  upon  the  state  of  the 
lymph  of  Cotunnius,  there  are  not  less  than  seven 
different  species  of  disease  affecting  the  labyrinth : 
— 1.  Disease  of  the  fenestra  ovalis,  and  fenestra 
rotunda,  as  ulceration,  thickening,  &c.  2.  Mal- 
formation of  these  apertures.  3.  Malformation 
of  the  labyrinth.  4.  Inflammation  of  the  nervous 
membrane,  which  lines  its  cavities.  5.  Alteration 
of  the  liquor  of  Cotunnius.  6.  Deficiency  of  the 
same  fluid.    7.  Affections  of  the  nerve  of  hearing. 

No  doubt  deafness  (and  that  kind  of  it  which 
so  frequently  foils  the  most  skilful  men)  often 
arises  from  an  insensible  state  of  the  portio 
mollis  of  the  auditory  nerve,  or  of  the  surfaces 
on  which  its  filaments  are  spread.  This  affec- 
tion is  analogous  to  amaurosis,  in  which,  though 
every  part  of  the  eye  may  seem  to  possess  its  na- 
tural strnctiu'p,  sight  is  lost,  because  the  rays  of 
light  only  strike  against  a  paralytic,  or  insoiisible 
retina.  Mr.  Saunders  dissected  the  ears  of  two 
deaf  patients  with  the  greatest  care,  but  could  not 
discover  the  least  deviation  from  the  natural  struc- 
ture. In  the  commencement  of  deafness  from  a 
paralytic  affection  of  the  auditory  nerve,  Sir  A. 
Cooper  remarked,  that  the  secretion  of  cerumen 
was  diminished,  and,  wlien  the  deafness  became 
worse,  was  totally  suppressed.  Aiid  anotlier  par- 
ticular symptom  of  paralysis  of  the  auditory  nerve, 
pointed  out  by  the  same  author,  is  the  patient's 
inability  to  hoar  the  sound  of  a  watch  placed  be- 
tween the  incisor  teeth. 

With  respect  to  the  causes  of  a  paralytic  affec- 


COS 


EAR. 


tion  of  the  auditorj'  nerve,  they  are  moitly  buried 
in  great  obscurity,  and  some  of  them  probably 
depend  upon  con<;onital  imperfection  of  the  nerve, 
or  brain  itself.  It  seems,  however,  tliat  a  part  of 
the  causes  to  which  we  allude,  act  mechaniciilly, 
as  an  extravasation  of  blood,  a  steatoraa,  or  an 
exostosis;  while  others  operate  on  the  ear  by  sj'm- 
pathy,  as  is  the  case  when  deafness  is  produced  by 
the  presence  of  worms  in  the  bowels. 

Mr.  Saunders  remarks,  that  all  the  diseases  of 
the  internal  ear  may  be  denominated  nervous 
deafness;  the  term,  in  this  sense,  embracing  every 
disease,  the  seat  of  which  is  in  the  nerve,  or  parts 
containing  the  nerve.  Nervous  deafness  is  attended 
with  various  complaints  in  different  cases,  noises 
in  the  head  of  sundry  kinds,  the  murmuring  of 
water,  the  hissing  of  a  boiling  kettle,  rustling  of 
leaves,  blowing  of  wind,  &c.  Other  patients 
speak  of  a  beating  noise  corresponding  with  the 
pulse,  and  increased  by  bodily  exertion,  in  the 
same  degree  as  the  action'of  the  heart,  {Saunders, 
p.  47.)  [This  is  a  circumstance  of  very  common 
occurrence,  and  is  evidently  produced  by  the  pulsa- 
tions of  the  internal  carotid  artery  being  heard  by 
the  excited  or  erethistic  auditory  nerve.] 

According  to  tliis  author,  there  is  a  syphilitic 
species  of  nervous  deafness,  attended  with  a  sens- 
ation of  some  of  the  above  peculiar  noises;  and 
one  case  is  related,  in  which  the  hearing  was  com- 
pletely restored,  in  five  weeks,  by  a  mercurial 
course. 

Mr.  Saunders  relieved  several  cases  of  nervous 
deafness  by  confining  patients  to  low  diet,  giving 
them  calomel  freely,  repeated  doses  of  sulphate  of 
soda,  or  magnesia,  sometimes  twice,  sometimes 
thrice,  a  week,  or  according  to  circumstances,  and 
applying  blisters  behind  the  ears  at  intervals  of  a 
week.    The  plan  requires  perseverance. 

[Many  cases  of  ankylosis  of  the  stapes  described 
by  Mr.  Toynbee  have  doubtless  been  confounded 
with  those  of  nervous  deafness.] 

Electricity  has  been  highly  recommended  for 
the  cure  of  nervous  deafness,  though  the  prospect 
of  benefit  from  it  must  entirely  depend  upon  the 
nature  of  the  cause  of  the  infirmity.  It  is  allowed 
to  be  sometimes  useful  in  cases  of  incomplete 
paralysis  of  the  auditory  nerve;  but  it  cannot  be 
of  any  service  where  the  Eustachian  tube,  the 
cavity  of  the  tympanum,  or  the  mastoid  cells,  are 
obstructed.  It  is  set  down  as  hurtful,  when  the 
patients  are  very  irritable,  and  subject  to  vertigo, 
bleeding  from  the  nose,  great  determination  of 
blood  to  the  head,  &c.  {Diet,  des  Scicyices  Med. 
t.  xxxviii.  p.  124.)  The  evidence  in  favour 
of  the  efficacy  of  galvanism,  is  still  more  scanty 
and  questionable.  [Electricity,  in  the  modified 
forms  of  electro-galvanism,  niagnetico-galvanism 
has  been  administered,  and  invariably  with- 
out success  when  applied  in  the  usual  manner 
upon  the  surface  of  the  neighbourhood  of  the  ear. 
The  writer  has  been  in  the  habit  of  administering 
it  through  the  Eustachian  tube,  using  the  catheter 
as  one  conductor,  and  applying  the  other  in  the 
external  auditory  canal,  thus  allowing  but  little 
more  than  the  tympanum  to  intervene  between  the 
two  conductors:  and  in  a  small  minority  of  cases  the 
practice  appears  to  have  l)i'cn  attended  with  ad- 
vantage. Kramer  has  introduced  the  vapour  of 
acetic  ether  in  such  cases,  and  he  states  with  won- 
derful .success,  though  in  the  later  editions  of  his 
work  he  aj)pears  to  have  urged  the  practice  less 


forcibly;  many  of  his  supposed  instances  of  crethialic 
or  excited  auditory  nerve  were  most  probably  cases 
ofmyringo-tj^mpanitis,  or  chronic  affections  of  the 
nervous  membrane  itself.  The  writer  not  infre- 
quently injects  a  minute  quantity  of  acetic  ether, 
very  largely  diluted,  into  the  cavity  of  the  tym- 
panum, with,  however,  doubtful  benefit.] 

Whether,  in  certain  cases  of  deafness  from 
torpor  of  the  auditory  nerve,  the  introduction  of 
tonic  injections  into  the  cavity  of  the  tympanum, 
through  the  Eustachian  tube,  will  answer  in  the 
manner  stated  by  a  late  writer,  future  experience 
must  determine.  {Diet,  des  Sciences  Med.  t.  xxxviii. 
p.  120,  121.)  The  tincture  of  iodine,  blisters, 
niercurj',  and  the  external  use  of  strychnia,  are 
means  often  deserving  a  fair  trial. 

This  article,  I  think,  may  be  usefully  concluded 
with  a  few  general,  but  sensible,  observations  on 
the  various  kinds  of  deafness,  made  hj  a  modern 
writer.  According  to  Professor  Rosenthal,  all  the 
disorders  of  the  sense  of  hearing  may  be  comprised 
under  three  principal  forms. 

1.  Deafness  (Surditas,  CopJtosis),  in  which  the 
faculty  of  hearing  articulated  sounds  is  completely 
annihilated. 

2.  Hardness  of  hearing  {Dysoecia),  in  which  this 
faculty  is  so  diminished,  that  articulated  sounds 
cannot  be  heard,  without  the  assistance  of  a  parti- 
cular apparatus. 

3.  Alteration,  or  diminution  of  hearing  {Para- 
cusis), in  which  the  faculty  of  hearing  articulated 
sounds,  in  the  natural  way,  is  imperfect  for  want 
of  precision. 

1.  Deafiiess,  Rosenthal  distinguishes  into  two 
degrees;  the  first  of  which  is  marked  by  an  abso- 
lute impossibility  of  hearing  at  all;  the  second, 
by  a  power  of  still  distinguishing  certain  sounds, 
as  whistling,  the  vowels,  &c.  The  first  is  usually 
congenital,  and  a  cause  of  dumbness.  ■ 

The  discrimination  of  these  two  degrees,  Rosen- 
thal considers  of  great  importance  in  practice,  and 
especially  in  institutions  for  the  deaf  and  dumb; 
because  the  exceedingl)'  fine  sense  of  touch,  with 
which  dumb  persons  are  sometimes  gifted,  is  apt 
to  be  mistaken  for  the  faculty  of  hearing.  This 
fact  is  illustrated  by  some  interesting  experiments 
made  by  Pfingsten  on  deaf  and  dumb  persons. 
(  Viclj'dhrii/e  ErfaJmuHi  iibcr  die  Gehoerfelder  der 
Tanbslummeii,  Kiel,  1802,  p.  32.)  A  deaf  and 
dumb  girl,  who  was  at  needlework  in  a  room  near 
the  house  door,  regularly  gave  notice  whenever 
it  was  opened  or  shut.  As  the  door  was  furnished 
with  a  little  bell,  which  rang  loud  enouL'h  when- 
ever the  door  moved  to  be  plainly  heard  in  the 
neighbouring  room,  and  with  the  exception  of  this 
noise,  no  other  impulse  nor  shock  cnuld  be  distin- 
guished, Pfingsten  was  surprised  at  the  circum- 
stance. Desirous  of  ascertaining  how  the  girl 
really  knew  about  the  movements  of  the  door,  he 
caused  the  bell  to  be  rung  with  great  force  without 
the  door  being  opened :  the  child  was  perfectly 
unconscious  of  the  noise.  The  bell  was  afterwards 
kept  still,  while  a  person  opened  and  slnit  the  door 
so  softly,  that  Pfingsten  himself  could  not  hear  it; 
yet,  the  child  instantly  gave  warning  that  some- 
body had  entered.  The  inference  was,  that  the 
chair,  on  which  she  sat,  conmuuiicated  to  her  legs 
and  back  a  certain  impulse,  which  made  her  con- 
scions  of  the  motion  of  the  door. 

The  dissection  of  tlie  cars  of  deaf  and  dumb  per- 
sons has  brought  to  light  some  facts,  explanatory  of 
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the  cause  of  the  loss  of  hearing.  Amongst  other 
tilings,  it  appears,  that  complete  deafness,  whether 
congenital  or  acquired,  more  frequently  depends 
tipoii  morbid  alterations  of  the  soft  parts,  than 
upon  an\'  irregularity  in  the  formation  of  the 
bones.  Tiuis,  in  the  body  of  a  person,  who  had 
been  deaf  and  dumb  while  living,  lloifmnnn  found 
the  auditory  nerve  diminished  in  size,  while  every 
other  part  of  the  organ  was  perfectly  natural. 
Arnemaini  found  the  nerve  harder  than  common. 
Dr.  llaighton  met  witli  an  instance,  in  which  the 
vestibule  was  filled  with  a  caseous  substance. 
(A  Case  of  original  Deafness,  in  Mem.  of  the  Med. 
Society,  vol.  iii.  p.  1 — 15.)  Duverney  and  Sandi- 
fort  found  the  auditory  nerve  strongly  compressed 
by  a  steatoma.  In  one  case,  Itard  found  every 
part  of  the  ear  apparently  so  natural,  that  the  deaf- 
ness could  not  be  ascribed  to  paralysis  of  the  nerve. 
In  another,  the  infirmity  depended  upon  obstruc- 
tion of  the  pa.'sages.  In  a  third,  the  cavity  of  the 
tympanum,  and  the  vestibule,  contained  small 
portions  of  calcareous  matter.  He  has  also  seen 
tiie  tympanum  filled  with  a  thick  yellow  lymph, 
or  a  thin  fluid  enclosed  in  membranous  cells.  In 
the  dissection  of  the  body  of  a  deaf  and  dumb  per- 
son, Rosenthal  noticed  amongst  other  remarkable 
circumstances,  a  greater  hardness  of  the  auditory, 
than  of  the  facial  nerve,  and  preternatural  firm- 
ness of  the  medulla  oblongata;  thickening  of  the 
membrane  of  the  tympanum;  the  bony  roof  of  the 
cavity  of  the  tympanum  not  thicker  than  paper; 
and  just  over  the  junction  of  the  malleus  with  the 
incus,  the  bony  substance  was  so  absorbed,  that  an 
appearance  like  that  of  membrane  alone  remained. 
The  mastoid  cells,  cavity  of  the  tympanum,  and 
the  Etist<ichian  tubes,  contained  a  limpid  j-ellow 
fluid.  In  the  tympanum,  the  periosteum  vvas 
thickened,  forming  small  cells  around  the  ossicula, 
which  w-ere  of  their  natural  structure.  Nothing 
particular  was  remarked  in  the  labyrinth. 

In  a  small  proportion  of  instances,  the  above 
degree  of  deafness  has  been  traced  to  anomaly  in 
the  structure  of  the  solid  parts.  Thus,  Mundini 
found  the  cochlea  composed  of  only  one  circle  and 
a  half  (Opiisc.  Acad.  Donon.  1791,  t.  vii.  p.  422.) 
Valsalva  found  the  stapes  adherent  to  the  fenestra 
ovalis  {De  A  ure  Humana,  cap.  11);  and  Reimnrns 
relates  a  case  in  which  the  ossicula  were  entirelv 
wanting.    (_Kunsinhe  der  Thiere,  p.  57.) 

Mr.  Kdward  Cock  has  examined  the  temporal 
bones  of  five  children,  who  died  of  strumous  dis- 
eases of  the  thoracic  and  abdominal  viscera,  in  the 
Asylum  for  the  Deaf  and  Dumb.  In  three  in- 
stances, one  or  both  ears  were  the  seat  of  scrofulous 
ulceration,  affecting  the  tympanum  and  mciitus 
externum,  with  partial  destruction  of  the  mombrana 
tympani.  In  one  case,  tlie  cavity  of  the  tympa- 
num, together  with  the  mastoid  cells,  was  com- 
pletely filled  with  the  thick  cheesy  de|)osit  of 
scrofula,  whilst  a  similar  affection  pervaded  the 
whole  cancellated  striu:ture  of  the  petrous  bone. 
The  connexions  of  the  ossicula  were  destroyed,  but 
the  bones  tliemsolves  remained  entire.  In  all  the 
cases  examined  by  Mr.  Cock,  tlie  petrous  portions 
of  the  temporal  bones  exhibited  nwvc  thiin  the  usual 
varieties  of  size  and  shape.  In  some,  the  bone  was 
so  deficient  in  pnrticular  spots,  as  barely  to  cover 
the  internal  cavities,  whilst,  in  others,  there  was  a 
preternatural  osseous  development.  In  one  in- 
stance, the  petrous  bone  of  a  child,  twelve  years 
old,  exceeded  in  size,  iiardness,  and  compactness  of 


607 

structure,  that  of  an  adult.  One  malformation,  dis- 
covered in  two  cases,  consisted  in  a  partial  deficiency 
of  two  of  the  semi-circidar  canals.  Their  ex- 
tremities opening  into  the  vestibule,  were  perfect, 
but  the  central  portions  were  impervious,  or  rather 
did  not  exist  at  all.  In  one  case  the  scala  tympani 
was  terminated  at  its  larger  extremity  by  a  bony 
septum,  which  separated  it  from  the  tympanum, 
and  occupied  the  situation  of  the  membrane  of  the 
fenestra  rotunda.  With  the  exception  of  tliese 
malformations,  and  the  scrofulous  affections  of  the 
tympanum,  already  mentioned,  which  were  pro- 
bably of  recent  occurrence,  no  deviation  from  the 
healthy  state  could  be  discovered  in  either  of  the 
five  suljjects  examined.  The  Eustachian  tubes 
were  pervious  ;  the  bones,  muscles,  and  membranes 
entire  and  natural  ;  the  labyrinths  were  filled  with 
their  transparent  fluid  ;  and  the  auditory  nerve  pre- 
sented no  peculiarity.  The  chorda  tympani  existed 
in  each  of  the  cases  ;  but  the  integrity  of  all  its 
little  filaments,  passing  into  the  tympanum,  and 
requiring  a  microscope  for  their  dissection,  could 
not  be  vouched  for.  (E.  Cock  in  Med.  Chir.  Trans, 
vol.  xix.  p.  152.)  In  a  case,  dissected  by  Mr. 
Dalrymple,  the  aqueduct  of  the  vestibule  was  large 
enough  to  admit  a  small  probe  ;  and,  in  a  later 
examination  of  the  ear  of  a  child,  who  died  in  the 
Asylum  for  the  Deaf  and  Dumb,  Mr.  Cock  could 
find  no  vestige  of  the  fenestra  rotunda  on  either 
side,  the  usual  situation  of  the  membrane  being 
occupied  by  solid  bone.  The  temporal  bones  were 
exceedingly  large,  though  soft  and  spongy.  The 
cavities  were  extraordinarily  capacious,  and  the 
Eustachian  tubes  three  or  four  times  larger  than 
common.  On  one  side,  the  aqueduct  of  the  vesti- 
bule readily  allowed  the  passage  of  a  large  bristle  ; 
but,  on  the  other  side,  the  canal  could  not  be  traced 
through  the  bone,  although  its  two  extremities  were 
more  than  usually  expanded.  In  one  tympa- 
num, suppuration  had  taken  place.  {E.  Cock,  ih.) 
See  a  table  in  Mr.  Toynbee's  work  on  the 
Diseases  of  the  Ear,  and  of  the  morbid  condition 
of  the  ears  of  the  Deaf  and  Dumb,  as  shown  by 
dissection. 

In  the  first  degree  of  deafness  above  described, 
which,  when  congenital,  must  excite  suspicion  of 
serious  malformation  of  the  organ,  and  abolition  of 
the  nervous  influence,  and  when  acquired,  indi- 
cates a  complete  injury  of  the  functions  of  the 
nerve,  the  prognosis,  as  Rosenthal  observes,  must 
be  unfavoiu'able.  Nor  can  it  be  otherwise  in  the 
second  coiir/enifal  degree  of  the  disease,  though 
only  a  partial  imperfection  of  the  organ  and  nerve 
can  here  be  supposed.  On  the  other  hand,  when 
the  latter  degree  is  acquired,  there  is  more  prospect 
of  relief,  because  merely  a  partial  alteration  in  the 
soft  parts  is  to  be  suspected. 

2.  Hardness  of  heariiir;.  Rosenthal  also  distin- 
gnishes  several  degices  of,  what  is  termed,  hardness 
of  hearing.  In  the  first,  the  patient  cannot  hear  a 
distant  noise,  and  especially  high  tones  ;  but  he  can 
perceive,  though,  it  is  true,  not  in  a  very  distinct 
manner,  articulated  sounds,  when  the  voice  is  a 
good  deal  raised.  In  tlie  second  degree,  he  hears 
and  distinguishes  both  high  and  low  tones  very 
well,  and  also  words,  but  only  when  the  voice  is 
somewhat  raised. 

These  two  cases  are  better  understood,  inasmucli 
as  it  is  toleraljly  well  ascertained,  that  the  imme- 
diate cause  of  the  infirmity  is  some  alteration  in 
that  part  of  the  organ  which  serves  as  a  conductor 
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for  the  vibrations  of  sound,  or  else  an  increased 
sensibility  of  the  nerve,  all  the  internal  ear  being 
in  other  respects  right. 

Amongst  alterations  of  the  conducting  parts  of 
the  organ,  Rosenthal  comprehends : 

1.  A  total  obliteration  of  the  meatus  auditorius 
externus,  its  imperforation,  or  complete  absence. 
These  cases  may  almost  always  be  detected  by  a 
superficial  examination,  the  patient  only  hearing 
when  some  solid  bodies  are  placed  between  his 
teeth,  while  his  dull  perception  of  sounds  does  not 
appear  to  be  much  lessened  when  the  ear  is  covered. 

2.  Diseases  of  the  cavity  of  the  tympanum,  as 
inflammation  of  its  membranous  lining,  caries  of  its 
parietes,  or  collections  of  blood,  pus,  or  other  fluid, 
in  its  cavity.  Rosenthal  thinks  there  can  be  no 
doubt,  that  inflammation  and  .suppuration  in  the 
tympanum  are  much  more  frequent  than  is  gener- 
ally supposed,  the  former  affection  being  often  mis- 
taken for  a  slight  attack  of  rheumatism.  In  dis- 
secting aged  subjects,  he  has  frequently  found  the 
membrane  of  the  tympanum  thickened  and  opaque, 
and  he  could  only  impute  this  appearance  to  pre- 
vious inflammation. 

After  detailing  a  case  illustrative  of  the  sym- 
ptoms of  inflammation  within  the  tympanum,  and 
a  few  observations  on  caries  and  collections  of  fluid 
in  the  cavitj',  Rosenthal  notices  the  Itardness  of 
hearing,  connected  willi  nervous  irrilability,  in  the 
treatment  of  which  case,  he  insists  upon  tlie  advan- 
tage that  would  result  from  a  knowledge  of  the 
particular  species  of  morbid  excitement  prevail- 
ing in  the  patient.  But,  as  nothing  very  certain 
can  be  made  out  on  this  point,  and  only  conjectures 
can  arise  from  dissections  of  bodies,  that  the  aifec- 
tion  consists  either  in  a  determination  of  blood  to 
the  part,  or  in  a  partial  paralysis  of  the  auditory 
nerve,  the  exact  nature  and  form  of  which  are  quite 
incomprehensible,  it  is  absolutely  necessary  to 
attend  solely  to  the  diagnosis  of  the  nervous  affec- 
tion in  general.  This  diagnosis  will  be  facilitated, 
1st,  If  the  patient  has  been  previously  very  sensible 
to  the  impression  of  certain  tones,  or  sound  in 
general  ;  2ndly,  If  the  power  of  hearing  has  been 
lost  all  on  a  sudden,  without  any  mark  of  inflam- 
mation ;  3rdly,  If  the  affection  coincides  with  other 
nervous  disorders. 

3.  Alteration  or  Diminution  of  Heariiig. — 
Between  the  most  perfect  hearing,  congenital  or 
acquired,  and  this  point  of  diminution  of  the  fa- 
culty of  hearing,  Rosenthal  observes,  there  are  a 
great  many  degrees,  the  cause  of  which  is  the  most 
difficult  to  comprehend,  as  the  circumstances  of 
structure,  which  enable  every  part  to  perform  its 
functions  with  freedom  and  perfection,  are  not  yet 
made  out.  If,  says  he,  it  wore  in  our  power  to 
determine  what  is  truly  the  regular  structure  of 
each  part,  we  should  tlien  be  furnished  with  a 
means  of  judging  correctly  of  the  anomalies  of 
function,  the  changes  in  which  would  be  indicated 
quite  as  clearly,  as  in  the  eye,  by  shades  of  or- 
ganisation, absolutely  in  the  same  way  as  we 
judge  of  the  modifications,  which  the  image  of  ob- 
jects must  undergo  at  the  bottom  of  tiie  ocular 
mirror,  by  the  greater  or  less  convexity  of  the 
cornea,  or  lens,  or  the  consistence  of  the  otlier 
humours. 

In  the  present  state  of  physiological  and  patho- 
logical knowledge  of  the  ear,  therefore,  Rosenthal 
conceives,  that  little  can  bo  attempted  with  re- 
spect to  a  scientific  classification  of  these  cases  of 


altered,  or  diminished  hearing.  As  the  cavity  of 
the  tympanum  and  its  contents  are  the  parts 
which  have  principal  influence  over  the  intensity 
of  sound,  and  a  great  share  in  the  propagation  of 
articulated  sounds,  their  faulty  condition  must 
here  be  chiefly  the  subject  for  consideration.  And, 
amongst  their  numerous  defects,  traced  by  dis- 
section, and  already  specified  in  the  foregoing 
columns,  Rosenthal  particularly  calls  the  attention 
of  the  reader, 

1.  To  alterations  of  the  membrane  of  the 
tympanum,  whether  proceeding  from  congenital 
malformation,  or  situation,  or  from  thickening, 
ossification,  perforation,  or  laceration  of  the  same 
part. 

2.  The  lodgment  of  fluid  in  the  cavity  of  the 
tympanum,  more  frequently  produced,  than  is  com- 
monly supposed,  by  obstruction  of  the  Eustachian 
tube.  In  most  new-born  infants,  Rosenthal  has 
also  found  the  cavity  of  the  tympanum  filled  with 
a  thick,  almost  gelatinous  fluid,  which  for  some 
days  is  not  absorbed,  and  is  probably  the  cause  of 
the  indifference,  evinced  by  new-born  childi-en,  to 
sounds,  which  are  even  so  intense  as  to  be  offen- 
sive to  the  ears  of  an  adult. 

3.  Alterations  of  the  membrane  of  the  fenestra 
rotunda,  such  as  its  imperfect  formation,  or  errone- 
ous situation,  its  thickened  state,  &c. 

Mr.  Toynbee  has  given  ample  details  of  the 
pathological  conditions  of  the  ear.  But,  it  is 
remarked  by  Rosenthal,  that  as  the  difference 
in  the  intensity  of  sound  may  occasion  a  modi- 
fication in  the  sensations  of  the  ear,  the  merely 
conducting  parts  of  the  auditory  apparatus  must 
not  be  forgotten,  as  the  external  ear  and  the  meatus 
auditorius  externus,  which  regulate  the  quantity  of 
sonorous  waves  striking  the  auditory  nerve.  How- 
ever, the  malformations  of  the  meatus  and  the  state 
of  the  ceruminous  secretion  within  it,  are  observed 
by  Kritter  and  Lentin  ( Ueber  das  schwere  GeJior, 
1.  xix.  Leipz.  1794)  to  have  more  effect  on  the  hear- 
ing, than  defects  of  the  auricle  itself,  the  whole  of 
which,  as  we  have  stated,  may  be  lost  without  any 
material  deafness  being  produced.  Lastlj',  Rosen- 
thal calls  our  attention  to  the  nervous  action,  or 
influence,  which,  whether  too  much  raised,  or  de- 
pressed, may  equally  render  the  hearing  dull  ; 
and  some  useful  information  may  for  the  most  part 
be  derived  from  attending  to  the  patient's  general 
sensibility.  Geo.  Pilcher. 

See  Journ.  Compli^m.  t.  vi.  p.  21,  &c.  Duverney, 
De  rOrgane  de  I'Ouie,  12mo.  1683.  P.  Kenncdp,  A 
Treatise  on  the  Eye,  and  on  some  of  the  Diseases  of 
the  Ear,  8vo.  Lond.  1713.  A.  D.  Dicticrt,  QuKstio, 
&c.  an  absque  Membranoe  Tynipani  Apertura  topica 
injiei  in  Concham  possint,  Paris,  1748.  Leschcvin, 
M^m.  sur  laThtforie  des  Maladies  de  I'Oreille,  et  sur 
les  Moyens  que  la  Chirurgie  pent  employer  pour  leur 
Curation,  in  Prix  de  I'Acad.  deChir.  t.  ix.  p.  Ill,  &c. 
^d.  12mo.  /.  B.  Arnemaiin,  BemerKungen  tlDer  (tie 
lJurcliborung-  des  Processus  Mnstoidcus  in  gewissen 
Fallen  der'i'aubheit,  8vo.  GOtt.  1792.  G.  li.  Trampd, 
Von  den  Kranklieiten  des  Olires,  in  Arnemann's  Ma- 
gazin  fiir  die  Wundarzneiwissenschaft,  b.  ii.  p.  17, 
&c.  8vo.  GOtt.  1798.  Richcranil,  Nosogr.  Chir.  t.  ii. 
p.  135,  &c.  (jdit.  4.  A.  Cooper,  in  the  Phil.  Trans,  for 
1802.  Saunders,  On  the  Anatomy  and  Diseases  of  the 
Kar,  1806.  Dcsmonceau.v,  Traitd  des  Maladies  des 
Yeux  et  des  Orcillcs,  2  torn.  Svo.  Paris,  1806.  Lmsi/s, 
Pathologic  Chirurgicale,  t.  i.  p.  84,  ^dit.  1809.  M  . 
Wriqht,  An  Essay  on  the  Human  Ear,  its  Anatomical 
Structure,  and  incidental  Coniplniiits,  svo.  L"')!'.- 
1817.  Diet,  des  Sciences  M^d.  art.  Oreille,  t.  xxxvni. 
8vo.  Paris,  1819.  Rosenthal,  Essai  (1'uiie  Patliologie 
(le  POigane  de  POuie,  in  Jourii.  Compldincnlnire  du 
Diet,  des  Sciences  McM.  t.  vi.  p.  17,  Svo.  Pans,  1820. 


/.  M.  G.  Hard,  Traits  des  Maladies  de  I'Oreille,  et 
de  l'Audition,2  torn.  8vo.  Paris,  1821.  7'.  Buc/uinan, 
An  Engraved  Representation  of  tlio  Anatomy  of  the 
Human  Ear,  fol.  Hull,  1823.  Also  Ulustratinns  of 
Acoustic  Surgery,  8vo.  1625.  Malison's  filed.  Re- 
searches on  Iodine,  8vo.  Lond.  IS^'S.  For  an  account 
of  malformations  of  the  organ,  see  Meckel's  \:\&nA- 
buch  der  Pathol.  Anat.  b.  i.  p.  400.  &c.  8vo.  Leipz. 
1813.  Ph.  F.  Dlandin,  in  Diet,  de  Med.  et  de  Chir. 
Pratiques,  t.  xii.  art.  Oreille.  L.  Ch.  Roche,  Op. 
vol.  cit.  art.  Otitis.  Deleau,  Mem.  sur  la  Perforation 
du  Tympan,  8vo.  Paris,  1822.  Id.  I'Art.  de  Sonder 
la  Trompe  d'Eustasche,  8vo.  Paris,  1826.  Edward 
Cock,  in  Med.  Chir.  Trans,  vol.  x\k.  p.  152.  J. 
Thiiniam,  Examination  of  the  Organs  of  Hearing  in  a 
Case  of  congenital  Deafness,  vol.  cit.  p.  163.  Todd, 
in  Anat.  of  Organs  of  Hearing.  WillielmKrame}%T)\&Er- 
kenntniss  und  Heilung  der  Ohrenkrankheiten,  8vo. 
Berlin,  1836.  A.  W.  Webster,  Onthe  Structure  of  the 
Ear  and  Deafness,  12mo.  Lond.  1836.  [See  also  an  en- 
larged editionof  Kramer's\Nor\s.,\SVj.  Dr.C.G.Lincke, 
of  Leipziir,  3  vols.  Dr.  B.  Schmalz,  of  Dresden.  Dr. 
Martell  Fremk,  of  Wiirtzburg.  Mr.  Pitcher's  I'rize 
Essay  on  the  Structure,  Economy,and  Diseases  of  the 
Ear,  upon  some  points  in  the  Physiology  of  the  Tym- 
p.'inum,and  on  the  consequences  of  ScarletFever  on  the 
Ear.  Dr.  ,T.  Williams'  Prize  Essay,  a  Treatise  on  the 
Ear,  including  its  Anatomy,  Physiology,  and  Patho- 
logy. Mr.  Wharton  Jones,  Ear  and  Hearnig,  Dis- 
eases of,  in  the  Cyclopaedia  of  Practical  Surgery.  Mr. 
Toynbee's  work  on  the  Diseases  of  the  Ear,  and 
liis  valuable  papers  in  the  Medico-Chirurgical 
Transactions,  the  Medical  Times  and  Gazette,  and 
other  periodicals.] 

ECCHYMOSIS  (from  f/cx"",  to  pour  out). 
A  swelling,  attended  with  a  livid  or  blue  colour  of 
the  skin,  and  produced  by  blood  extravasated  in 
the  cellular  tissue. 

The  causes  of  ecchymosis  are  falls,  blows, 
sprains,  &c.  which  occasion  a  rupture  of  the 
small  vessels  on  the  surface  of  the  body,  and  a 
consequent  effusion  of  blood,  even  without  any 
external  breach  of  continuity.  Ecchymosis  is  one 
of  the  symptoms  of  a  contusion.  (See  Contu.sion.) 
A  considerable  ecchymosis  may  originate  from  a 
very  slight  bruise,  when  the  ruptured  vessels  are 
capable  of  pouring  out  a  large  quantity  of  blood, 
and  particularly  when  the  parts  contain  an  abun- 
dance of  loose  cellular  substance.  In  general, 
ecchymosis  does  not  make  its  appearance  immedi- 
ately after  the  blow  or  sprain,  and  sometimes  not 
till  several  hours  after  the  application  of  the 
violence;  at  least,  it  is  not  till  this  time  that  the 
black,  blue,  and  livid  colour  of  the  skin  is  most 
conspicuous.  A  black  ej-e,  which  is  only  an 
ecchymosis,  is  always  more  disfigured  six  or  eight 
hours  after  the  receipt  of  the  blow,  than  at  an 
earlier  period. 

'A  common  ecchymosis  will  generally  yield  to 
discutient  lotions,  and  purgatives.  The  best  topi- 
cal applications  are  vinegar,  the  lotio  amnioniie 
hydro-chloratis;  spirit,  vin.  camph.  and  the  liquor 
animon.  acet. 

The  object  is  to  prevent  inflammation,  and  to 
promote  the  absorption  of  the  extravasated  fluid. 

I  have  seen  such  success  attend  the  practice  of 
di.ipersing  collections  of  extravasated  blood  by 
means  of  absorption,  that  I  consider  the  plan  of 
evacuating  it  by  an  incision  seldom  necessary. 
When  an  opening  is  made,  and  air  is  admitted, 
the  portion  of  blood,  which  cannot  be  pressed  out, 
Biion  putrefuta,  and  extensive  iiiflammatior)  and 
suppuration  are  the  frequent  consequences.  A 
man,  in  going  down  one  of  the  staircases  at  the 
King's  Bench,  fell,  and  suffered  a  contusion  over 
the  sacrum,  whore  a  tumour,  from  effused  blood, 
soon  formed,  almost  os  largo  as  his  head.  The 
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blood  was  completely  absorbed  in  a  few  weeks, 
without  any  suppuration  having  taken  place. 
Mild  antiphlogistic  treatment,  cold  evaporating 
lotions  and  purgatives,  were  the  only  means  em- 
ployed. A  man  was  brought  into  the  University 
College  Hospital,  Oct.  1,  1836,  with  a  lacerated 
wound  of  the  scrotum,  protrusion  of  both  testes,  a 
fracture  of  the  right  femur  in  its  upper  third,  and 
a  copious  extravasation  of  blood  from  external 
violi-nce  applied  to  the  left  hip.  The  quantity  of 
blood,  effused  after  a  time,  was  calculated  to  be 
not  less  tlian  three  or  four  quarts.  I  scarcely  ex- 
pected to  succeed  in  dispersing  the  whole  of  it; 
yet,  in  about  two  mouths,  every  particle  of  it  was 
absorbed. 

The  quick  and  powerful  action  of  the  absorbent 
vessels  in  removing  extravasations  of  blood,  can 
now  be  no  longer  called  in  question,  when  we 
daily  see  it  proved  hi  modern  practice,  that  the 
largest  aneurismal  swellings  are  thus  speedily 
diminished  and  removed,  after  the  operation  of 
tying  the  arteries,  from  which  such  tumours  arise. 

I  wish,  however,  the  preceding  observations 
merely  to  convey  a  general  condemnation  of  the 
practice  of  opening  swellings  containing  extrava- 
sated blood;  for  no  surgeon  is  more  assured  than 
I  am,  that  there  are  particular  exceptions,  in  which 
the  plan  is  highly  proper  and  necessary.  Tims, 
whenever  a  case  of  extensive  ecchymosis,  or  a 
large  tumour  of  extravasated  blood,  either  excites 
suppuration,  or  creates  excessive  pain  from  disten- 
sion, it  is  better  to  practise  a  free  opening.  So  it 
sometimes  happens,  in  aneurism,  that  the  skin 
gives  way  over  the  tumour  after  the  artery  has 
been  tied,  ;md  some  of  the  blood  escapes;  but  the 
remainder  putrefies,  and  soon  becomes  blended 
with  purulent  matter  in  the  sac.  Here  the  making 
of  a  free  incision  into  the  swelling  for  the  dis- 
charge of  its  irritating  contents,  with  due  attention 
to  every  caution  delivered  in  the  article  Aneurism, 
will  often  be  followed  by  beneficial  effects. 

[ECRASEUR.  This  instrument  consists  of  a 
handle  and  steel  canula,  in  the  interior  of  which 
are  two  grooves  opposite  each  other,  for  the  passage 
of  a  jointed  chain  somewhat  resembling  a  chain- 
saw,  but  without  teeth,  the  edge  being  blunted 
but  not  serrated.  From  the  extremity  of  the  canula 
a  loop  of  the  chain  as  long  as  may  be  required  pro- 
jects, which  is  passed  around  the  tumour  or  other 
body  to  be  removed,  and  is  gradually  tightened  by 
the  drawing  in  of  the  links  by  means  of  a  rack  and 
pinion.  A  modification  of  the  instrument  has  been 
constructed,  having  a  handle  and  steel  cylinder 
along  the  side  of  which  there  is  an  opening,  and  at 
the  extremity  a  flattened  ring  through  which  a 
loop  of  the  chain  before  described  passes,  one  end 
of  it  being  attached  to  the  top  of  the  cylinder,  the 
other  to  a  piece  of  metal  projecting  through  the 
opening  at  the  side  of  the  instrument.  At  the 
liaiuUe,  there  is  a  wheel  attached  to  a  long  screw 
which  passes  into  the  interior  of  the  cylinder,  and 
l)y  its  revolutions  acts  upon  the  piece  of  steel  to 
which  the  chain  is  attached.  The  advantage  of 
the  latter  instrument  is  that  the  pressure  upon  the 
tumour  is  gradual,  instead  of  being  in  jerks  as 
with  the  rack  and  pinion  movement;  and  also  the 
chain  being  external  to  the  cylinder,  the  instru- 
ment is  not  so  liable  to  become  clogged  by  matter 
getting  into  the  interior.  Charricro  has  combined 
the  advantage  of  a  Ntraight  and  curved  instrument 
by  making  several  extremities  screw  on  to  one 
R  R 
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handle.  Chains  too  of  various  calibres  are  fitted 
to  the  instrument,  enabling  us  to  employ  that  size 
best  suited  to  the  operation  to  be  performed.  The 
chain  attached  to  the  curved  extremity  has  been 
made  with  a  degree  of  curves  in  its  linlcs,  so  that 
besides  being  more  easily  applied  to  a  tumour  in  a 
deep  passage,  as  the  vagina  or  rectum,  it  adapts 
itself  to  the  channel  of  the  instnmient  more  easily 
than  a  straight  chain,  and  is  consequently  less  apt 
to  be  broken  when  drawn  home.  The  mode  of 
attaching  the  ends  of  the  chain  is  also  rendered 
more  simple  and  satisfactorj',  and  as  traction  can 
if  necessary  be  made  on  both  ends  at  once,  the 
power  is  much  increased.  Strong  wire  or  a  soft 
cord  of  hemp  have  been  occasionally  used  instead 
of  the  jointed  chain. 

The  ecraseur  has  been  used  by  Chassaignac  of 
Paris,  since  the  year  1850;  and  it  is  intended  for 
the  removal  of  morbid  growths  on  those  parts  of 
thebodyfrom  which,  on  account  of  their  vascularity, 
considerable  haemorrhage  may  be  expected,  and  in 
such  cases  it  has  been  thought  that  it  would  super- 
sede the  use  of  the  knife  and  the  ligature.  Its 
action,^  although  much  slower  than  that  of  the 
knife,  is  considerably  more  rapid  than  that  of  the 
ligature,  which  divides  the  tissues  by  the  process 
of  gangrene  it  induces,  and  consequently  there  is 
for  some  time  a  putrid  mass  at  the  part  constricted, 
subjecting  the  patient  to  the  danger  of  purulent 
absorption.  On  the  other  hand,  the  ecraseur  acts 
directly  by  first  condensing  the  tissues,  and  sub 


sequently  dividing  them  with  extreme  regularity. 
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hen  It  acts  upon  an  artery,  it  first  divides  the 
two  internal  coats  which  are  folded  up  in  such 
a  manner  as  to  plug  the  vessel;  the  closure  is  as- 
sisted by  the  agglutinisation  of  the  outer  coats 
before  they  are  divided,  and  after  separation  has 
been  effected  the  closure  is  so.  perfect  that  the 
channel  cannot  be  opened,  even  by  blowing  forcibly 
through  it. 

In  some  experiments  which  have  been  made 
at  the  Veterinary  School  near  Paris,  the  carotids 
of  sheep  have  been  divided  without  loss  of  blood — 
this  will  be  readily  understood  on  considering  the 
small  amount  of  haemorrhage  usually  following  con- 
tused and  lacerated  wounds.  The  operations  for 
which  the  ecraseur  is  suitable  are,  as  before  ob- 
served, those  in  which,  from  the  vascularity  of  the 
part,  much  hteraorrhage  may  be  expected,  such  as 
cancer  of  the  tongue,  haemorrhoids,  prolapse  of  the 
rectum,  uterine  polypi,  cancer  of  the  neck  of  the 
uterus,  varicocele,  sarcocele,  &c.  &c.  It  is  also 
necessary  that  the  part  to  be  removed  should  be 
pedunculated;  where  this  is  not  the  case  the  tu- 
mour should  be  raised  up  well,  and  several  needles 
passed  under  it  at  different  angles;  a  ligature 
should  be  tied  behind  these,  and  thus  form  a 
peduncle  for  the  chain  to  pass  round,  or  the  base 
of  the  tumour  may  be  transfixed  by  a  needle  and 
double  thread,  thus  pedunculating  each  lateral 
half. 

In  removing  the  tongue  two  ccraseurs  will  be 
required;  the  chain  of  one  is  introduced  into  the 
mouth  by  means  of  a  needle  passed  through  iin 
incision  below  the  chin,  in  the  same  way  as  Clo- 
quet  .ipplies  ligatures  for  accomplishing  the  same 
end.  The  root  of  the  tongue  is  thus  encircled 
find  cut  from  above  downwards.  The  second  chain 
introduced  by  the  mouth  is  laid  in  the  incision 
made  by  the  first  across  the  base,  and  is  made  to 
oivida  all  tho  attachments  of  the  organ  from  be- 
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hind  forwards.  Half  an  hour  is  sufficient  to  ac- 
complish this  operation.  Half  the  tongue  may 
be  removed  by  passing  two  chains  through  the 
tongue  at  the  angle  of  union  of  the  diseased  and 
healthy  structures,  and  making  one  chain  sever 
the  parts  from  behind  forwards  while  the  second 
cuts  Its  way  out  at  right  angles  to  the  first. 

For  the  removal  of  piles,  the  tumour  is  seized 
with  a  vulsellum  and  drawn  out,  when  if  small  a 
ligature  is  simply  thrown  round  its  base,  and  the 
chain  applied,  or  if  larger  a  double  thread  is  car- 
ried through  its  base  and  tied  so  as  to  constrict  it 
m  two  halve.s,  or  a  needle  may  be  left  transfixing 
Its  base,  and  a  ligature  applied  behind  it.  When 
the  anus  is  entirely  surrounded  by  vascular  piles, 
Chassaignac  removes  the  whole  at  one  grasp  by 
introducing  a  pair  of  his  diverging  forceps  within 
the  orifice,  drawing  it  well  out,  and  applj'ing  a 
ligature,  so  as  to  pedunculate  the  part,  and  then 
using  the  chain.  A  bougie  must,  in  this  case,  be 
introduced  within  twenty-four  hours,  and  that  with 
great  gentleness,  to  prevent  tearing,  so  as  to  ensure 
the  patency  of  the  gut,  which  is  apt  to  be  obliter- 
ated by  the  strong  compression  of  the  chain.  It  is 
necessar}-,  also,  that  the  bowels  should  be  kept  quiet 
by  opium  for  twenty-four  hours.  In  the  operation 
for  the  cure  of  varicocele  it  is  necessary  to  pass 
three  needles  beneath  and  at  right  angles  to  the 
veins,  taking  care  that  the  lowest  one  does  not 
pierce  the  tunica  vaginalis.  A  ligature  must  be 
applied  behind  the  needles,  and  thus  a  peduncle 
formed  for  the  chain  to  encircle.  Fur  removing  the 
testicle,  either  one  or  two  instruments  may  be  used ; 
if  one,  the  scrotum  most  be  drawn  up  around  the 
organ  to  be  removed,  and  the  chain  applied  above 
the  testicle;  but  if  two  are  used  itwill  be  necessary 
to  introduce  a  trocar  and  canula  through  the 
scrotum  above  the  testis  and  behind  the  cord.  The 
trocar  being  withdrawn,  two  chains  are  passed 
through  ths  canula,  which  is  then  removed,  and 
each  chain  attached  to  its  apparatus ;  one  will  divide 
the  scrotum  longitudinallj',  the  other  will  divide 
the  cord  and  tissues  above  the  testicle. 

The  ecraseur  has  been  very  much  lauded  by  its 
inventor,  Chassaignac;  but  although  it  has  been 
tried  in  England  for  four  years,  its  success  is  not 
so  certain.  There  is  no  doubt  that  it  may  be  use- 
ful in  the  removal  of  piles,  polypi,  and  such  erec- 
tile or  malignant  growths  as  could  not  be  removed 
by  the  knife  without  probability  of  dangerous 
haemorrhage;  and  in  such  cases  its  superiority  over 
the  ligature  is  the  time  gained  and  the  non-liability 
to  putrid  or  purulent  absorption.     (7".  Wakley.) 

C/iassaignac,  Traite  de  I'Ecrasement  Lindaire,  8vo. 
1856.  Lancet,  1856,  vol.  ii.  fol.  488  ;  1857,  vol.  i.  fol. 
152  ;  vol.  ii.  fol.  23  and  548.  Med.  Tiniesand  Gazette, 
1856,  vol.  x.xxiv.  fol.  364,  Spencer  Wells;  fol.  390,  540, 


Macleod;  1857,  vol.  xxxvi,  fol.  89  ;  lii58,  vol.  xxxvii. 
fol.  115,  414,  576,  631  ;  vol.  xxxvih.  fol.  97;  1859,  vjl. 
xxiix.  fol.  634. 

ECTHYMA  (^ixeufiidai,  ea-Mo,  or  from  ixBieiv, 
to  break  with  fury).  A  term,  employed  by  the 
ancients,  and  revived  by  Willan,  to  denote  an  in- 
flammation of  the  skin,  principally  characterised 
by  large  or  phlyzaccous  pustules  of  the  skin,  in 
one  or  several  regions  of  the  body.  The  terra 
phli/ziceous  was  applied  by  AVillan  to  pustules 
which  are  large,  elevated  on  a  hard  circular  base, 
of  a  bright  red  colour,  and  succeeded  b)'  a  thick 
indurated  scab,  of  a  dark  colour. 

ECTROPION  (from  iicrpin-u,  to  turn). 
An  eversion  of  the  eyelids. 
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One  case  is  produced  by  nn  unnatural  swelling 
of  the  lining  of  the  eyelids,  which  not  only  pushes 
their  edges  from  the  e3'eball,  but  also  presses  them 
so  forcibly,  that  they  become  everted :  another, 
arises  from  a  contraction  of  the  skin  of  the  eyelid, 
or  its  viciuit}',  by  which  means  the  edge  of  the 
eyelid  is  first  removed  to  some  distance  from  the 
eye,  and  afterwards  turned  completely  out,  together 
with  the  whole  of  the  affected  eyelid. 

The  morbid  swelling  of  the  lining  of  the  eyelids, 
which  causes  the  first  species  of  ectropion  (putting 
out  of  present  consideration  a  similar  affection  in- 
cidental to  old  age),  arises  mostly  from  a  congeni- 
tal laxity  of  this  membrane,  afterwards  increased 
by  obstinate  chronic  ophthalmia  in  relaxed, 
unhealthy  subjects;  or  else  the  disease  originates 
from  purulent  ophthalmia  affecting  the  eyes. 

While  the  disease  is  confined  to  the  lower 
eyelid,  as  it  most  commonly  is,  its  lining  may  be 
observed  rising  in  the  form  of  a  semilimar  fold, 
of  a  pale  red  colour,  like  the  fungims  granulations 
of  wounds,  and  intervening  between  the  eye  and 
eyelid,  which  latter  it  in  some  measiu'e  everts. 
AYhen  the  swelling  is  occasioned  by  the  lining  of 
both  the  eyelids,  the  disease  assiunes  an  annular 
shape,  in  the  centre  of  which  the  eyeball  seems 
sunk,  while  the  circumference  of  the  ring  presses, 
and  everts  the  edges  of  the  two  eyelids  so  as  to 
cause  both  great  uneasiness  and  deformity.  In 
each  of  the  above  cases,  on  pressing  the  skin  of  the 
eyelids  with  the  point  of  the  finger,  it  becomes 
manifest  that  tliey  are  very  capable  of  being  elon- 
gated, and  would  readily  j'ield,  so  as  entirely  to 
cover  the  eyeball,  were  they  not  prevented  by  the 
intervening  swelling  of  their  membranous  lining. 

Besides  the  considerable  deformity,  which  the 
disease  produces,  it  occasions  a  continual  dis- 
charge of  tears  over  the  cheek,  and,  what  is  worse, 
a  dryness  of  the  eyeball,  frequent  exasperated 
attacks  of  ophthalmia,  incapacity  to  bear  the 
light,  and,  lastly,  opacity  and  ulceration  of  the 
cornea. 

The  second  species  of  ectropion,  or  that  arising 
from  a  contraction  of  the  integuments  of  the  eye- 
lids, or  neighbouring  parts,  is  not  unfrequently  a 
consequence  of  puckered  scars,  produced  by  the 
confluent  small-pox,  deep  burns,  or  the  excision 
of  cancerous  or  encysted  tumours,  without  saving 
a  sufficient  quantity  of  skin;  or,  lastly,  the  dis- 
order is  the  effect  of  malignant  carbuncles,  or 
any  kind  of  wound  attended  with  much  loss  of 
substance.  Each  of  these  causes  is  quite  enough 
to  bring  on  such  a  contraction  of  the  skin  of  the 
eyelids,  as  to  draw  these  parts  towards  the  arches 
of  the  orbits,  so  as  to  remove  them  from  the  eye- 
ball, and  turn  their  edges  outward.  No  sooner 
has  tliis  circumstance  happened,  than  it  is  often 
followed  by  another  one  equally  unple.asant, 
namely,  a  swelling  of  the  internal  membrane  of 
the  affected  eyelids,  which  afterwards  has  a  great 
share  in  completing  the  eversion.  The  lining  of 
the  eyelids,  though  trivially  everted,  being  con- 
tinually exposed  to  the  air,  and  to  irritation  from  ex- 
traneous suljstances,  soon  swells,  and  rises  up,  like 
a  fungus.  One  side  of  this  fungus-like  tumour 
covers  a  part  of  the  eyeb.ill  ;  the  other  pushes  the 
eyelid  so  considerably  outward,  that  its  edge  is 
not  unfrequently  in  contact  with  the  margin  of  the 
orbit.  The  complaints,  induced  by  this  second 
species  of  ectropion,  arc  the  same  as  those  brought 
on  by  the  first;  and,  in  both  cases,  wiien  the  dis- 


ease is  inveterate,  the  fungous  swelling  becomes 
hard  and  callous. 

In  the  first  species  of  the  disease,  the  skin  of 
the  eyelids  and  adjoining  parts  is  not  deformed 
with  scars  ;  and  by  pressing  the  everted  eyelid  with 
the  point  of  the  finger,  the  part  would  with  ease 
cover  the  eye,  were  it  not  for  the  intervening 
fungous  swelling.  But,  in  the  second,  besides  the 
obvious  cicatrix  and  contraction  of  the  skin  of  the 
eyelids  or  adjacent  parts,  when  an  effort  is  made 
to  cover  the  eye  with  the  eyelid,  by  pressing  upon 
the  latter  part  with  the  point  of  the  finger,  it  does 
not  give  way,  so  as  completely  to  cover  the  globe, 
or  it  does  not  move  in  the  least  from  its  unnatural 
position,  by  reason  of  the  integuments  of  the  eye- 
lids having  been  so  extensively  destroyed,  that 
their  margin  is  adherent  to  the  arch  of  the  orbit. 

Mr.  Guthrie  instances  a  case,  depending  on 
chronic  inflammation,  accompanied  with  contraction 
of  the  integuments  of  the  eyelid,  but  irithout  any 
maniftsl  cicairia:.  It  is  described  as  usually  taking 
place  after  a  long  continuance  of  lippitudo,  and 
proceeding  from  the  excoriation,  contraction,  and 
hardening  of  the  skin,  "  the  result  of  the  passage 
of  the  vitiated  secretions  over  it,  and  which,  by 
dropping  on  it,  increase  the  irritation."  {Operative 
Surgery  of  the  Eye,  p.  50 — 55.)  This  form  of  the 
disease  is  rarely  attended  with  such  a  thickening 
of  the  inner  membrane  of  the  eyelid,  as  to  need 
removal  with  the  knife  or  scissors  ;  for  it  subsides 
with  the  removal  of  the  complaint.    (P.  60.) 

According  to  Scarpa,  the  cure  of  ectropion  can- 
not be  accomplished  with  equal  perfection  in  both 
its  forms,  the  second  species  being,  in  some  cases, 
absolutely  incurable.  For,  as  in  the  first  species 
of  ectropion,  the  disease  only  depends  upon  a 
morbid  thickening  of  the  internal  membrane  of  the 
eyelids,  and  the  treatment  merely  consists  in  re- 
moving the  redundant  portion,  art  possesses  many 
efficacious  means  of  accomplishing  what  is  desired. 
But,  in  the  second  species,  the  chief  cause  of  which 
arises  from  the  loss  of  a  portion  of  the  skin  of  the 
eyelids  or  adjacent  parts,  which  loss  no  known 
artifice  can  restore,  surgery  is  not  capable  of  effect- 
ing a  perfect  cure  The  treatment  is  confined  to 
remedying,  as  much  as  possible, such  complaints  as 
result  from  this  kind  of  eversion,  and  this  can  be 
done  in  a  more  or  less  satisfactory  manner,  accord- 
ing as  the  loss  of  skin  is  little  or  great.  Cases  in 
which  so  much  skin  is  deficient  that  the  edge  of 
the  eyelid  is  adherent  to  the  margin  of  the  orbit, 
Scarpa  abandons  as  incurable.  How  far  the  case 
can  be  rectified,  he  thinks,  may  always  be  estimated 
by  remarking  to  what  point  the  eyelid  admits  of 
being  replaced,  on  being  gently  pushed  with  the 
end  of  the  finger,  towards  the  globe  of  the  eve 
both  before  and  after  the  employment  of  such  meiins 
as  are  calculated  to  effect  an  elongation  of  the  skin 
of  the  eyelid;  for  it  is  to  this  point,  and  no  further, 
that  art  can  reduce  the  everted  part,  and  perma- 
nently keep  it  so  replaced. 

When  the  first  species  of  ectropion  is  recent 
the  fungous  swelling  of  the  lining  of  the  eyelid  not 
considerable,  and,  consequently,  the  edge  of  the 
eyelid  not  mucii  turned  out,  and  in  young  subjects 
(for  in  old  ones  the  eyelids  are  so  flaccid,  that  the 
disease  is  irremediable),  Scarpa  prefers  destroying 
the  fungous  surface  of  the  internal  membrane  of 
the  eyelid  by  the  repeated  application  of  the 
nitrate  of  silver.  Mr.  Guthrie  touches  the 
luiigous  portion  of  tho  conjunctiva  every  four  days, 
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with  a  probe  dipped  in  sulphuiic  acid,  and  gently 
applies  every  day,  or  every  second  day,  the  sulphate 
of  copper,  at  the  same,  time  not  omitting  some  minor 
remedies,  which  he  also  employs  in  cases  proceed- 
ing from  contraction  of  the  skin  independent  of 
any^  cicatrix,  and  which  I  shall  presently  notice. 
{Operative  Surgery  of  tha  Eye,  p.  70.)  In  recent 
cases,  where  the  patient  is  weak  and  irritable  (or 
a  child),  Beer  commences  the  treatment  with 
simply  applying  every  day  the  tincture  of  opium, 
which,  after  a  time,  is  strengthened  by  the  addition 
of  naphtha.  To  the  relaxed  conjunctiva  he  after- 
wards applies  escharotic  eye-salves,  and  lastly,  the 
nitrate  of  silver,  and  muriate  of  antimony.  When 
the  part  is  hard  and  callous,  the  caustic  is  preceded 
by  scarifications.    {Leh-e,  4'c.,  b.  ii.  p.  136.) 

For  remedying  the  inveterate  form  of  the  first 
species  of  the  disease,  Beer  and  Scarpa  are  ad- 
vocates for  cutting  away  the  whole  of  the  fungous 
swelling  closely  from  the  inside  of  the  eyelid. 
The  following  is  Scarpa's  description  of  the 
operation :  — 

The  patient  being  seated,  with  his  head  a  little 
inclined  backward,  the  surgeon,  with  the  index 
and  middle  finger  of  his  leffhand,  is  to  keep  the 
eyelid  steadily  everted;  and  holding  a  small  pair 
of  curved  scissors  with  convex  edges,  in  his 
right,  he  is  completely  to  cut  off  the  whole  fun- 
posity  of  the  internal  membrane  of  the  eyelid,  as 
iiear  as  possible  to  its  base.    The  same  operation 
is  then  to  be  repeated  on  the  other  eyelid,  should 
that  be  affected  with  the  same  disorder.    If  the 
excrescence  should  be  of  such  a  shape,  that  it 
cannot  be  exactly  included  within  the  scissors,  it 
must  be  raised  with  a  forceps,  or  a  double  hook, 
and  dissected  off  at  its  base,  by  means  of  a  small 
bistoury  with  a  convex  edge.    The  bleeding  stops 
of  itself,  or  as  soon  as  the  eye  has  been  bathed 
with  cold  water.    The  surgeon  is  then  to  apply 
two  small  compresses,  one  put  on  the  upper,  the 
other  on  the  lower  arch  of  the  orbit,  and  over 
these  the  uniting  bandage,  in  the  form  of  the 
monoculus,  or  so  as  to  compress  and  replace  the 
edges  of  the  everted  eyelids,  in  order  to  make 
them  cover  the  eye.    On  the  first  removal  of  the 
dressings,  which  shoull  take  place  in  twenty-four 
or  thirty  hours  after  the  operation,  the  surgeon 
will  find  the  whole,  or  almost  the  whole  of  the 
eyelid,  in  its  natural  position.    The  wound  on  the 
inside  of  the  eyelid  should  then  be  washed  twice 
a  day  with  simple  water  or  barlej'- water.  If, 
towards  the  end  of  the  cure,  it  should  assume  a 
fungous  appearance,  or  the  edge  of  the  eyelid 
Beem  to  be  too  distant  from  the  eyeball,  the 
wound  on  the  inside  of  the  eyelid  must  be  rubbed 
several  times  with  the  nitrate  of  silver,  for  the 
purpose  of  destroying  a  little  more  of  the  mem- 
branous lining,  so  that,  when  the  cicatrisation  fol- 
lows, a  greater  contraction  of  it  may  take  place,  and 
the  edue  of  the  ej'elid  be  drawn  still  nearer  the  eye. 

In  England,  the  excision  of  the  fungous  thick- 
ened portion  of  the  conjunctiva,  has  mostly  been 
>'elii)(|uished  for  the  employment  of  caustic.  The 
'.ifliLulty  of  dissecting  off  cveiy  particle  of  the 
lungus  renders  the  practice  of  excision  less  certain 
'han  the  treatment  with  caustic.  Scarpa  confesses 
Its  occasional  failure,  and  the  necessity  of  then 
jiavmg  recourse  to  the  latter  plan.  Ilemours  also 
■  ^ts  the  employment  of  caustic  follow  the  use  of  the 
link.  (Mai.  des  Yctix,  p.  90.)  In  ectropion 
?rora  a  relaxed  fungous  state  of  the  conjunctiv;i,  (he 


consequence  of  purulent  ophthalmia.  Dr.  Vetch 
begins  with  alight  careful  application  of  the  nitrate 
of  silver  to  the  whole  granulated  villous  surface. 
The  everted  part  is  then  to  be  returned,  and  secured 
m  Its  iilace  with  a  compress,  and  straps  of  plaster 
and  a  bandage.  Every  time  the  eye  is  cleaned,  the 
same  things  are  to  be  repeated,  and,  in  the  course 
of  a  few  days,  the  tendency  to  protrude  will  dis- 
appear.   (  Oti  Diseases  of  the  Eye,  p.  228.) 

In  the  species  of  ectropion  produced  by  an  ac- 
cidental contraction  of  the  skin  of  the  eyelids,  or 
neighbouring  parts,  Scarpa  observes,  that,  if  a 
contraction  of  the  integuments  has  proved  capable 
of  everting  the  eyelid,  the  excision  of  a  piece  of 


the  internal  membrane  of  the  part,  and  the  cicatrix 
which  will  follow,  must  also  be  capable,  for  the 
same  reason,  of  bringing  back  the  eyelid  into  its 
natural  position.    But,  since  nothing  can  restore 
the  lost  skin,  the  shortened  state  of  the  whole  eye- 
lid, in  whatever  degree  it  exists,  must  always 
continue,  even  after  any  operation  the  most  skilfully 
executed.     Hence  the  treatment  of  the  second 
species  of  ectropion  will  never  succeed  so  perfectly 
as  that  of  the  first,  and  the  replaced  eyelid  will 
always  remain  shorter  than  natural,  in  proportion 
to  the  quantity  of  integuments  lost.    It  is  true 
that,  in  many  cases,  the  eversion  seems  greater 
than  it  actually  is,  in  regard  to  the  small  quantity 
of  skin  lost  or  destroyed  ;  for,  when  the  disease 
has  once  begun,  though  the  contraction  of  the  skin 
may  be  trivial,  in  consequence  of  the  little  quantity 
of  it  deficient,  still  the  swelling  of  the  lining  of  the 
eyelid,  which  never  fails  to  increase,  at  last  brings 
on  a  complete  eversion  of  the  part.    In  these  cases, 
the  cure  may  be  accomplished  with  such  success  as 
is  surprising  to  the  inexperienced  ;  for,  after  the 
fungous  swelling  of  the  internal  membrane  of  the 
eyelid  has  been  cut  off,  and  the  edge  of  the  part 
approximated  to  the  eyeball,  the  shortening  of  the 
eyelid  remaining  after  the  operation  is  so  trivial, 
that  it  maybe  considered  as  nothing  in  comparison 
with  the  deformity  and  inconvenience  occasioned 
by  the  ectropion,     Whenever,  therefore,  the  re- 
traction of  the  skin  of  the  everted  eyelid,  and  the 
consequent  shortness  of  it,  are  such  as  not  to  pre- 
vent its  rising  again  and  covering  the  eye,  if  not 
entirely,  at  least  moderately,  Scarpa  directs  the 
surgeon  to  cut  away  the  internal  membrane  of  the 
everted  eyelid,  so  as  to  produce  a  loss  of  substance 
on  the  inside  of  it.    In  inveterate  cases  of  ectro- 
pion, in  which  the  lining  of  the  eyelids  has  become 
hard  and  callous,  Scarpa  applies  to  the  everted  eye- 
lid, for  a  few  days  before  the  operation,  a  soft 
bread  and  milk  poultice. 

The  division  of  the  cicatrices,  which  have  given 
rise  to  the  shortening  and  eversion  of  the  e3*elid,as 
Scarpa  observes,  does  not  procure  any  permanent 
elongation  of  this  part,  and  consequently  it  is  of  no 
avail  in  the  cute  of  the  present  disease.  Fabricius 
ab  Aqimpendente,  who  well  knew  the  inutility  of 
making  a  semilunar  cut  in  the  skin  of  the  eyelids, 
for  the  purpose  of  remedying  their  shortness  ami 
eversion,  proposes,  as  the  best  expedient,  to  stretch 
tliem  with  adhesive  plasters  applied  to  them  and 
the  eyebrow,  and  tied  closely  together.  Whatever 
advantage  maj'  result  from  this  practice,  the  snir.o 
degree  of  benefit  maj'  be  derived  from  using,  for  a 
few  days,  a  bread  and  milk  poultice,  afterwards 
oily  embrocations,  and,  lastly,  the  uniting  bandage, 
so  put  on  as  to  stretch  the  shortoiu'd  eyelid  in  an 
opposite  direction  to  that  produced  by  the  cicatrix; 


a  practice  which  Scarpa  thinka  should  always  be 
carefully  tried  before  the  operation  is  determined 
upon. 

The  surgeon,  with  a  small  convex-edged  bistoury, 
is  to  make  an  incision  of  sufficient  depth  into  the 
internal  membrane  of  the  eyelid,  along  the  tarsus, 
carefully  avoiding  the  situation  of  the  pimcta  lachry- 
nialia.  Then,  with  a  pair  of  forceps,  he  should 
niise  the  flap  of  the  divided  fungous  membrane, 
and  continue  to  detach  it  with  the  bistoury  from 
the  subjacent  parts,  all  over  the  inner  surface  of  the 
eyelid,  as  far  as  where  the  membrane  quits  this 
part,  to  be  reflected  over  the  front  of  the  eye,  under 
the  name  of  coiijunctiva.  The  separation  being 
thus  far  accomplished,  the  membrane  is  to  be  raised 
still  more  with  the  forceps,  and  cut  off  with  one  or 
two  strokes  of  the  scissors,  at  the  lowest  part  of  the 
eyelid.  The  compresses  and  bandage  to  keep  the 
eyelid  replaced,  are  to  be  applied  as  above  directed. 
On  changing  the  dressings,  a  day  or  two  after  the 
operation,  the  eyelid  will  be  found,  in  a  great 
measure,  replaced,  and  the  disfigurement  which  the 
disease  caused  greatly  amended.  The  operation  is 
occasionally,  though  rarely,  followed  by  bad  symp- 
toms, such  as  vomiting,  violent  pain,  and  inflam- 
mation. However,  should  they  occur,  the  vomiting 
may  be  relieved  by  means  of  an  opiate  clj'ster, 
and  as  for  the  pain  and  inflammation,  attended 
with  great  tumefaction  of  the  eyelid  operated 
upon,  these  complaints  may  be  cured  by  apply- 
ing a  poultice,  or  bags  filled  with  emollient  herbs, 
at  the  same  time  employing  internal  antiphlogia- 
tics,  until  the  inflammation  and  swelling  have  sub- 
sided, and  suppuration  has  commenced  on  the 
inside  of  the  eyelid,  on  which  the  operation  has 
been  done.  After  this,  the  treatment  is  to  consist 
in  washing  the  part  twice  a  da)',  with  water,  or 
barley-water,  and  lastly,  in  touching  the  wound  a 
few  times  with  the  nitrate  of  silver,  in  order  to 
keep  the  granulations  within  certain  limits,  and  to 
form  a  permanent  cicatrix,  proper  for  maintaining 
the  eyelid  replaced. 

Juengken  describes  a  plan,  which  has  been 
adopted  by  Jaeger,  and  was  practised  a  hundred 
years  ago  by  Plainer  {Ins/it.  Chir.  §  582),  and 
even  recommended  a  century  before  this  author, 
b)-  our  countryman,  Bannister,  lleister  and  Dionis 
notice  it  still  more  circumstantially.  {See Middle- 
more,  On  Dis.  of  (he  Ei/e;  vol.  ii.  p.  787.)  It 
consists  in  detaching  the  everted  eyelid  from  the 
cheek,  or  superciliary  ridge,  at  every  point,  ex- 
cepting the  angles,  by  introducing  a  sharp-pointed 
double-edged  knife,  through  the  conjunctival  sur- 
face, near  the  inner  angle,  bringing  rt  out  through 
the  skin,  and  conveying  it  across  to  the  outer 
angle.  A  portion  of  the  thickened  conjunctiva,  or 
a  triangular  piece  of  the  lid,  may  be  first  removed, 
if  necessary.  The  detached  lid  is  then  to  be  ac- 
curately fixed,  in  contact  with  the  g\ohe,  and  the 
skin  of  the  cheek  drawn  towards  the  eye,  ami  kept 
in  that  position  with  adhesive  plaster,  coniprcsses, 
and  bandage.  {Ifumlhuch,  i^-c  p.  GfltJ.)  DiefTen- 
bach  makes  an  incision  through  the  skin  and 
orbicularis,  nearly  parallel  to  the  edge  of  the  lower 
lid,  beginning  two  or  three  lines  from  one  angle, 
and  terminating  at  the  same  distance  from  the 
other.  It  is  one  line  from  the  edge  of  the  lid  at 
its  two  ends,  and  two  or  throe  linos  in  the  middle. 
He  turns  up  the  small  flap  of  skin,  and  dissects 
through  the  lid  to  the  conjunctiva,  which  he  divides 
to  the  extent  of  the  external  wound.    With  a 
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hook  he  draws  the  external  margin  of  the  divided 
conjunctiva  into  the  wound  of  the  skin,  and  keeps 
it  and  the  integuments  together  with  sutures. 
(See  Chii;  Eifahnwgc.n  uher  die  Wiederherstelltmg 
Zerstortcr  Theile,  cjc.  von  J.  F.  Dieffenbuch,  p.  127. 
Berlin,  1830.) 

In  cases  in  which  the  eversion  is  considerable, 
Sir  W.  Adams  never  found  the  simple  excision  of 
the  fungus  sufficient  to  effect  a  radical  cure,  and  he 
therefore  tried  a  new  mode  of  operating.  In  his 
first  attempts  he  employed  a  small  curved  bistourj'. 
the  point  of  which  he  carried  along  the  inside  (if 
the  eyelid,  at  its  outer  angle,  downwards  and  out- 
wards, as  far  as  the  point  of  reflection  of  the 
conjunctiva  would  admit.  He  then  pushed  it 
through  the  whole  substance  of  the  everted  eyelid 
and  its  integuments,  and  cut  upwards  through  the 
tarsus,  making  an  incision  nearly  half  an  inch  in 
length.  With  a  curved  pair  of  scissors  he  next 
snipped  off  a  piece  of  the  edge  of  the  tarsus,  about 
one-third  of  an  inch  in  width,  and  he  afterwards 
removed  with  the  same  instrument  the  whole  of 
the  diseased  conjunctiva.  When  the  bleeding  had 
ceased,  SirW.  Adams  passed  a  needle  and  ligature 
through  the  whole  substance  of  the  two  divided 
portions,  and  brought  them  as  accurately  into  con- 
tact as  possible.  Finding,  however,  that  too  much 
integmnent  had  been  left  at  the  lower  part  of  the 
incision,  he  employed,  in  future  operations,  instead 
of  the  scalpel,  a  pair  of  straight  scissors,  with 
which  he  cut  out  an  angular  piece  of  the  lid,  re- 
sembling the  letter  V,  with  its  broad  interval 
towards  the  ciliary  edge  of  the  lid.  Latterly,  Sir 
W.  Adams  found  it  advantageous  to  leave  about  a 
quarter  of  an  inch  of  the  lid  adjoining  its  external 
angle  ;  and  after  shortening  the  part  as  much  as 
necessary,  he  brought  the  edges  of  the  incision 
together  with  a  suture.  (See  Practical  Obs.  on 
Ectropion,  4'c.  p.  4  and  5.    Lond.  1812.) 

That  this  operation  will  cure  the  ectropion, 
caused  by  the  contraction  of  cicatrices,  or  produce 
great  improvement,  the  experience  of  Mr.  Travers 
confirms.  {Synopsis  of  the  Diseases  of  the  Eye,  p. 
235.)  Mr.  Guthrie  also  acknowledges  that  it  may 
be  highly  useful  in  the  ectropion  from  the5,con- 
traction  of  a  cicatrix.  {On  the  Operative  Surgery 
of  the  Eye,  p.  71.)  The  contracted  scar  must  be 
divided,  in  addition  to  the  other  proceedings. 

In  the  form  of  ectropion,  arising  from  a  hard- 
ened and  contracted  state  of  the  integuments  of 
the  eye,  but  without  any  cicatrix,  the  indications 
seem  to  Mr.  Guthrie  to  be  :  1st,  To  relieve  the 
contraction  of  the  skin  externally ;  2ndlj',  To  restore 
and  retain  the  eyelid  in  its  proper  situation,  until 
the  unnatural  curvature  of  the  cartilage  has  been 
overcome,  and  the  chronic  inflammation  removed. 
For  fulfilling  the  first  indication  he  recommends 
washing  the  external  parts  with  warm  water,  so  as 
to  leave  the  skin  as  clean  as  possible.  It  is  then 
to  be  carefully  dried,  and  repeatedly  anointed  with 
the  ung.  zinci,  for  three  or  four  days.  Being  thus 
protected  frcun  the  irritation,  it  becomes  softer,  and 
in  a  favourab!e_  state  to  yield  to  mild  extension. 
For  accomplishing  the  seccnid  indication,  Mr. 
Guthrie  applies  the  sulphuric  acid  ;  the  evelid 
having  been  cleansed  so  as  to  prevent  its  slippinsr, 
the  conjunctiva  is  to  be  gently  wiped  dry,  and 
everted  as  much  as  possible,  so  that  the  part  where 
it  begins  to  bo  reflected  over  the  eyeball  may  be 
seen.  An  assistant  is  to  raise  the  upper  eyt-lid  ii 
little,  and  the  patient  to  look  upwards.    The  blinit 
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end  of  a  common  silver  prohe  is  then  to  be  dipped 
m  the  sulphuric  acid,  and  rubbed  over  the  coujunc- 
t.va,  so  that  every  part  of  it  may  be  touched  with 
the  acid.    The  round  point  of  the  probe  is  to  be 
carried  as  far  as  where  tlie  membrane  begins  to  be 
reflected  over  the  eyeball,  but  no  further.  The 
punctum  lachiymale,  caruncle,  and  semilunar  fold 
are  to  be  avoided  ;  but  the  external  angle,  as  well 
as  every  other  part,  except  what  is  reflected  over 
the  eye,  is  to  be  carefully  rubbed.    The  acid  will 
turn  the  touched  portion  of  the  conjunctiva  white  ; 
and  in  order  to  prevent  the  acid  from  affecting  the' 
e3'eball,  a  stream  of  water  is  now  to  be 'directed 
over  the  eyelid  with  an  elastic  gum  syringe.  If 
the  conjunctiva  should  not  be  turned  sufficiently 
white,  the  application  may  be  repeated.    The  use 
of  the  acid  is  to  be  repeated  every  fourth  day  ; 
"and,  when  applied  in  the  manner  directed,  it 
does  not  cause  a  slough,  but  a  general  contraction 
of  the  part,  which  is,  however,  only  perceptible 
after  two  or  three  applications,  by  its  effect  in  in- 
verting the  lid,  which  gradually  begins  to  take 
place.    After  six  or  eight  applications,  the  cure 
■will  be  more  than  half  accomplished,  and,  in  most 
cases  of  this  species  of  aversion,  the  thickening  of 
the  conjunctiva  will  have  subsided."    The  ung. 
zinci  is  to  be  constantly  applied  to  the  skin,  and 
the  ung.  hydrarg.  nitr.  in  the  proportion  of  one  part 
to  four  or  six  of  the  ung.  cetacei,  to  the  edge  of  the 
eyelid.    After  the  eyelid  has  returned  two-thirds 
of  the  way  towards  its  natural  position,  the  inter- 
vals between  the  applications  of  the  acid  must  be 
longer,  lest  the  contraction  within  the  ej'elid  be 
carried  too  far,  and  an  inversion  of  it  produced. 
After  the  eversion  has  been  cured,  the  lippitudo 
may  yet  partly  remain,  and  demand  the  use  of  the 
ung.  hyrdrarg.  nitr.,  or  other  gentle  stimulants. — 

{C.  Bader.) 

See  /Scarpa,  Osservazioni  sulle  Malattie  deffli 
Occhi;  ed.  5.  cap.  vi.  Richter's  Anfangsgr.  der 
■Wundarzneykunst,  b.  ii.  p.  473,  &c.  Pellier,  llecueil 
d'Obs.  sur  les  Maladies  des  Yeux.  Sir  W.  Adams 
Pract.  Observ.  on  Ectropion,  or  Eversion  of  the  Eye- 
lids, with  a  Description  of  a  new  Operation  for  the 
Cure  of  that  Disease ;  on  the  Modes  of  forming-  an 
artificial  Pupil  ;  and  on  Cataract,  8vo.  Lond.  1812. 
M.  Bordenave,  M(5moire  dans  lequel  on  propose  un 
nouveau  Proc^de  pour  trailer  le  Renversenient  des 
Paupieres,  in  M^m.  de  I'Acad.  Royale  de  Chirurgie, 
t.  xlii.  p.  156.  et  seq.  6dit.  12mo.  It  was  in  this 
memoir,  that  the  proposal  of  removing;  a  portion  of 
the  inside  of  the  eyelid  for  the  cure  of  ectropion  was 
first  made.  P.  J.  Roux,  Parall^Ie  de  la  Chirurgie  An- 
glaise  avec  la  Chirurgie  Franjaise,  p.  289—292.  Paris, 
1815.  G.  J.  Beer,  Lehre  von  den  Augenkrankheiten, 
b.  n.  p.  133.  &c.  8vo.  Wien,  1817.  Benj.  Travcrs, 
Synopsis  of  the  Dis.  of  the  Eye,  p.  234.  356,  &c.  8vo. 
Lond.  1820.  Demours,  Traitd  des  Mai.  des  Yeux,  p. 
98.  G.J.  Guthrie,  Lectures  on  the  Operative  Surgery 
of  the  Eye,  8vo.  Lond.  1823.  Win.  Lawretice,  On 
Diseases  of  the  Eye,  p.  349,  8vo.  Lond.  1833.  Wm. 
Mackenzie,  On  Dis.  of  the  Eye,  p.  207.  ed.  2.  8vo. 
Lond.  1833.  R.  Middlemore,  On  Dis.  of  the  Eye,  vol. 
1.  p.  120  ;  vol.  ii.  p.  782,  8vo.  Lond.  1835.  [Mackenzie, 
On  the  Diseases  of  the  Eye,  edit.  4,  1854.  Desmarres, 
Traits  Thcorique,  &c.,  edit.  2.    Paris,  1855.] 
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ECZEMA,  or  ECZESMA  (from  iK^ic^,  to  boil 
out),  is  characterised  by  an  eruption  of  small  ve- 
sicles on  various  parts  of  the  skin,  usually  close, 
or  crowded  together,  with  little  or  no  inflammation 
round  their  bases,  and  unattended  by  fever.  It  is 
not  contagious.  {Balemans  Synojms,  p.  250.  ed.  3.) 
Ihere  are  several  varieties  of  this  disease,  the  most 
remarkable  of  which  is  the  eczema  rubritm  from 
tlie  irritation  of  mercurj-.  This  form  is  attended 
witli  quickened  pulse  luid  a  white  tongue;  but  the 


stomach  and  sensorium  arc  not  materially  disturbed 
(See  Meucury.) 

EFFUSION,  in  surgery,  means  the  passage  of 
any  fluid  out  of  the  vessel,  or  viscus,  naturally 
containing  it,  and  its  lodgment  in  another  cavity 
the  cellular  tissue,  or  the  substance  of  parts.  Thus 
when  the  chest  is  wounded,  blood  is  sometimes 
effused  from  the  vessels  into  the  cavity  of  the 
pleura;  in  false  aneurism,  the  blood  passes  out 
of  the  artery  into  the  cellular  tissue;  in  retention 
of  unne,  this  fluid,  after  a  time,  flows  from  the 
bladder  and  urethra  into  the  cellular  tissue  of  the 
perina;um  and  scrotum;  and,  when  great  violence 
has  been  applied  to  the  skull,  blood  is  often  effused 
upon,  or  m  the  substance  of,  the  brain.  Effusion 
also  sometimes  signifies  the  separation  of  fibrine 
or  a  serous  fluid  from  the  vessels  by  the  process  of 
secretion,  or  some  action  of  the  vessels  amdogoua 

to  it.      (See  EXTRAVAS.ATIO.V.) 

ELECTRICITY.  Among  the  aids  of  surgery-, 
electricity  once  held  a  conspicuous  and  important 
situation.  It  has,  however,  met  with  a  fate,  not 
unusual  with  remedies  too  much  cried  up  and  too 
indiscriminately  employed;  that  of  having  fallen 
into  an  undeserved  degree  of  neglect.  AVhatever 
its  effects  may  be  on  the  sj'stem,  it  certainly  pos- 
sesses this  advantage  over  other  topical  remedies, 
that  it  may  be  made  to  act  on  parts  very  remote 
from  the  surface.  Electricity,  as  a  topical  remedy 
for  surgical  diseases,  is  chiefly  tried  in  amaurosis, 
deafness,  some  chronic  tumours,  and  abscesses, 
weakness  from  sprains,  or  contusions,  paralysis, 
&c.  In  suspended  animation,  electricity  is  some- 
times an  important  auxiliary  for  the  restoration  of 
the  vital  functions.  (See  J.  Curry's  Obs.  on  Ap- 
parent Death,  <^c.  ed.  2,  1815.) 

ELEVATOR.  An  instrument  for  raising  de- 
pressed portions  of  the  skull.  Besides  the  common 
elevator,  now  generally  preferred  by  all  the  best 
operators,  several  others  have  been"  invented  ;  as, 
for  instance,  the  tripod  elevator,  and  another,  which 
was  first  devised  by  J.  L.  Petit,  and  afterwards 
improved  by  M.  Louis. 

EMBROCATION.    (See  Linimentum.) 
EMBRYOTOMIA  (from  l^epvov,  the  fcetus, 
and  r(//,va!,  to  cut).    The  operation  of  cutting  into 
the  womb,  in  order  to  extract  the  fcetus.  (See 
CESAREAN  Operation.) 

EMPHYSEMA  {iv,  into,  fvac'a,  I  inflate). 
A  swelling  produced  by  the  presence  of  atmo- 
spheric  air,  or  of  any  other  gaseous  fluid,  which 
has  insinuated  itself  into,  or  been  formed  in, 
the  cellular  tissue.  Emphysematous  swellings 
are  divided  into  two  classes  ;  one,  the  traumatic, 
in  which  they  originate  from  a  wound  of  some  part 
of  the  organs  of  respiration;  and  another,  the  idio- 
pathic or  spontaneous,  where  they  proceed  eitner 
from  chemical  decomposition,  or  from  secretion  or 
internal  pathological  causes,  the  nature  of  which 
is  obscure.  In  the  latter  class  have  been  arranged 
emphysema  of  tlie  lungs,  a  subject  on  which  the 
researches  of  Laonnec  throw  important  light ;  and 
certain  cases,  where,  in  consequence  of  decomposi- 
tion, gas  is  found  under  the  mucous  membrane 
of  the  digestive  canal.  (See  L,  J.  Begin  in  Did. 
de  Med  et  de  Chir.  Pratiques,  t,  vii.  art.  JSmphy- 
seino.) 

With  regard  to  traumatic  emphysema,  or  that 
originating  from  a  breach  in  the  air-passnges,  some- 
times it  arises  from  a  manifest,  or  concealed  wound 
of  the  lungs,  bronchi,  trachea,  or  larynx  ;  some- 
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times  it  fullows  a  rupture  of  the  .air-cells,  or  piis- 
sages,  by  the  air  itself.  One  common  cause  is  a 
fractured  rib,  by  which  the  air  vesicles  of  the  lungs 
are  wounded,  so  that  the  air  escapes  from  them 
into  the  cavity  of  the  thorax.  But,  as  the  rib,  at 
the  moment  of  its  being  fractured,  is  pushed 
inwards,  and  wounds  the  pleura,  which  lines  the 
ribs  and  intercostal  muscles,  part  of  the  air  most 
commonly  passes  through  the  pleura,  into  the 
cellular  tissue,  on  the  outside  of  the  chest,  and 
thence  is  diffused  through  the  same  over  the  whole 
body,  so  as  to  inflate  it  sometimes  in  an  extra- 
ordinary degree. 

Emphysema  is  frequent  after  a  fractured  rib, 
in  cases  where  there  is  a  wide  hiceration  of  the 
lungs,  and  no  exit  for  the  air;  it  is  less  frequent  in 
large  wounds  with  a  knife,  or  broad  sword,  because 
the  air  has  an  open  and  unimpeded  issue  ;  it  is 
again  more  frequent  in  deep  stabs  with  bayonets, 
or  small  swords  ;  and  it  often  follows  gunshot 
wounds  of  the  chest,  particularly  those  in  which  the 
ribs  are  splintered.  (See  J,  Bdl,  On  Wounds  of  the 
Breast,  p.  265.) 

Emphj'sema  has  also  been  known  to  arise  from 
a  rupture  of  the  larynx  and  trachea,  produced  by 
a  blow,  or  kick,  as  is  exemplified  in  the  case  re- 
ported by  Dr.  L.  O'Brien.  (See  Edin.  Med.  and 
Surrj.  Journ.  No.  Ixxii.) 

The  emphysematous  swelling,  wheresoever 
situated,  is  easily  distinguished  from  oedema,  or 
anasarca,  by  the  crepitation  which  occurs  on 
handling  it,  or  by  the  noise,  resembling  that  which 
is  heard  on  compressing  a  dry  bladder  half  filled 
with  air.  The  tumour  is  colourless  and  free  from 
pain.  It  does  not  form  especially  in  depending 
parts,  though  by  pressure  it  may  be  made  to  change 
its  situation.  It  is  elastic,  that  is  to  say,  it  may 
be  pressed  down,  but  it  rises  up  again  as  soon  as 
the  pressure  is  discontinued.  The  swelling  never 
retains  the  impression  of  the  end  of  the  finger, 
or,  in  the  language  of  surgery,  never  pits.  The 
part  is  not  heavy.  The  tumour  first  makes  its 
appearance  in  one  particular  place  ;  but  soon 
extends,  and  causes  an  extraordinary  distension  of 
the  skin.  {RiclUer's  Anfanysyr.  der  Wundarzn. 
b.  i.  p.  451.) 

In  bad  cases,  the  patient  complains  of  a  con- 
siderable tightness  of  the  chest,  with  pain,  chiefly 
in  the  situation  of  the  injury,  and  great  difBculty 
of  breathing.  This  obstruction  of  respiration  gra- 
dually increases,  and  becomes  more  and  more 
insupportable.  The  patient  soon  finds  himself 
unable  to  lie  down  in  bed,  and  cannot  breathe, 
unless  when  his  body  is  in  the  upright  posture,  or 
ho  is  sitting  a  little  inclined  forward.  In  vain  he 
endeavours  to  articulate  a  few  words  ;  at  each 
inspiration  a  fresh  column  of  air  escapes  from 
the  breach  in  the  lung,  and  renders  his  condition 
wojje.  Together  with  these  symptoms,  there  is 
sometimes  bloody  expectoration,  announcing  a 
deep  wound  of  the  lungs.  (See  C'qse  hy  Du- 
pv.ylrcn,  in  Clin.  Chir.  t.  i.  p.  117.)  The  coun- 
tenance becomes  dusky  and  puffed.  The  pulse, 
at  first  weak  and  contracted,  becomes  afterwards 
irregular.  The  extremities  grow  cold  ;  and,  if  the 
patient  continue  unrelieved,  he  soon  dies  sufl'o- 
cated. 

The  diagnosis  is  not  always  free  from  obscurity, 
especially  when  emphysema  is  deeply  seated,  with- 
out any  external  tumour.  An  accumulation  of  air 
in  one  of  the  cavities  of  the  pleura,  however,  is 


attended  with  an  elevation  and  expansion  of  the 
ribs  on  the  injured  side,  a  clear  sound  on  percus- 
sion, and  excessive  difliculty  of  breathing.  Ill  one 
example,  where  the  fifth  and  sixth  ribs  were 
broken,  there  was,  in  addition  to  other  symptoms 
already  enumerated,  an  internal  hissing  sound  at 
each  expiration.  (Beyin,  Diet,  de  J\Jid,  et  de 
Chir.  Pratiques,  t.  vii.  p.  117.)  For  other  symp- 
toms and  signs  of  the  presence  of  air  in  the  cavities 
of  the  pleura,  see  Pneumo-thokax. 

The  wound  of  the  parietal  pleura  and  intercostal 
muscles  may  sometimes  be  too  small  to  suflfer  the 
air  to  get  readily  into  the  cellular  tissue,  and  inflate 
it  ;  in  such  case  a  portion  of  the  air  may  be  con- 
fined in  the  cavity  of  the  thorax,  so  as  to  compress 
the  lungs,  prevent  their  expansion,  and  cause  the 
same  symptoms  of  tightness  of  the  chest,  quick 
breathing,  and  sense  of  suffocation,  which  the 
serous  fluid  does  in  hydrops  pectoris  or  the  pus  in 
empyema.  {Heivson,  in  Med.  Ohs.  and  Inq.  vol. 
iii.) 

To  understand  why  the  air  passes  at  all  out  of 
the  wound  of  the  lungs,  we  must  advert  to  the 
manner  in  which  inspiration  and  expiration  are 
naturally  carried  on.  In  the  perfect  state,  the 
surface  of  the  lungs  alwaysliesin  close  contact  with 
the  membrane  lining  the  chest,  both  in  inspiration 
and  expiration.  The  lungs  themselves  are  chiefly 
passive  organs,  having  only  a  slight  contractile 
power,  depending  upon  their  elasticity.  They  are 
incapable^'by  any  action  of  their  own,  of  expanding 
and  contracting,  so  as  to  maintain  their  external 
surface  always  in  contact  with  the  inside  of  the 
thorax,  which  is  continually  undergoing  an  alternate 
change  of  dimensions.  Every  muscle,  that  has  any 
share  in  enlarging  and  diminishing  the  capacity  of 
the  chest,  must  contribute  to  the  eiFect  of  adapting 
the  volume  of  the  lungs  to  the  cavity  in  which 
they  are  contained,  so  long  as  there  is  no  com- 
munication between  the  cavity  of  the  pleura  and 
the  external  air.  In  inspiration,  the  thorax  is  en- 
larged in  every  direction  ;  the  lungs  are  expanded 
in  the  same  way  ;  and  the  air,  entering  through  the 
windpipe  into  the  air-cells  of  these  organs,  prevents 
the  occurrence  of  a  vacuum. 

But,  when  a  free  communication  exists  between 
the  atmosphere  and  the  pleural  cavity,  in  conse- 
quence of  a  wound,  no  sooner  is  this  cavity  ex- 
panded, than  the  air  naturally  enters  it  at  the 
same  time,  and  for  the  same  reasons,  that  the  air 
enters  the  lungs  through  the  trachea  ;  in  conse- 
quence of  this  the  lung  itself  remains  proportionally 
collapsed.  When  the  thorax  is  again  contracted, 
in  expiration,  the  air  is  compressed  out  of  the  lung, 
and  also  out  of  the  sac  of  the  pleura,  through  the 
external  wound,  if  there  be  a  direct  one  ;  in  which 
circumstance,  the  emphysematous  swelling  is  never 
extensive. 

But,  in  the  case  of  a  fractured  rib,attended  with 
a  breach  in  the  pleura  costalis,  pleura  pulmoualis, 
and  air-cells  of  the  lung,  there  is  no  direct  com- 
mimication  between  the  cavity  of  the  chest  and  the 
external  air  ;  in  other  words,  there  is  no  outward 
wound  in  the  parietes  of  the  thorax.  There  is, 
however,  a  preternatural  opening  formed  between 
the  air-cells  of  the  lung  and  the  cavity  of  the  chest, 
and  also  another  one  between  the  latter  space  and 
the  general  cellular  tissue  of  the  body,  through  the 
breach  in  the  pleura  costalis.  The  consequence  is, 
that  when  the  chest  is  expanded  in  inspiration,  air 
rushes  from  the  wound  in  tho  surface  of  the  lung, 
II  a  -t 


CIS 


and  insinuates  itself  between  it  and  the  pleuni 
costnlis.     The  lung  collapses  in  proportion,  and 
the  place  winch  it  naturally  occupied,  when  dis- 
tended, IS  now  occupied  by  the  air.    When,  in 
expiration,  the  dimensions  of  the  chest  are  every- 
where diminished,  the  air,  now  lodged  in  the  sac 
of  the  pleura,  cannot  get  back  into  the  aperture  in 
the  collapsed  lung,  because  this  is  already  full  of 
air,  and  is  equally  compressed  on  every  side,  by 
that  which  is  confined  in  the  thorax.    Were  there 
no  breach  in  the  pleura  costalis,  this  air  could  not 
now  become  diffused;  the  muscles  of  inspiration 
would  next  enlarge  the  chest,  remove  the  pressure 
from  the  surface  of  the  wounded  lung,  more  air 
.   would  be  sucked  out  of  it,  as  it  were,  into  the  space 
between  the  pleura  costalis  and  pleura  pulmonalis, 
and  this  process  would  go  on,  till  the  lungs  of  the 
wounded  side  were  completely  collapsed.    But,  in 
the  case  of  a  fractured  rib,  or  narrow  stab,  in  which 
there  is  also  a  breach  in  the  pleura  costalis,  without 
any  free  vent  outward  for  the  air  which  gets  out 
of  the  lung  into  the  cavity  of  the  pleura,  as  soon 
as  the  expiratory  powers  lessen  the  capacity  of  the 
chest,  this  air,  not  being  able  to  pass  back  through 
the  breach  in  the  collapsed  lung,  is  forced  through 
the  laceration,  or  wound,  in  the  pleura  costalis,  into 
the  cellular  tissue. 

It  is  through  the  communicating  cells  of  this 
structure  that  the  air  becomes  most  extensively 
diffused  over  the  whole  body,  in  proportion  as  the 
expiratory  muscles  continue  in  their  turn  to  lessen 
the  capacity  of  the  chest,  and  pump  the  air,  as  it 
were,  through  the  breach  in  the  pleura  costalis, 
immediately  after  it  has  been  drawn  out  of  the 
wound  of  the  lung  in  inspiration.  (See  John  Ball, 
On  Wonvds  of  the  Breast,  and  Halliday,  On  Em- 
physema, 1807.) 

When  organised  adhesions  exist  between  the 
pleura  costalis  and  pleura  pulmonalis,  so  as  to 
establish  a  continuity  of  textures  between  the  sur- 
face of  the  lung  and  the  parietes  of  the  chest, 
the  comprehension  of  the  mechanism  of  emphysema 
is,   as   Dupuytren  remarks,  assuredly  perfectly 
simple.    The  air  then  passes  directly  from  the 
interior  of  the  lung  into  new-organised  cellular 
texture,  and  thus  gets  through  the  parietes  of  the 
injured  side  into  the  subcutaneous  cellular  tissue. 
When  there  are  no  adhesions,  a  part  of  the  air 
escapes,  during  inspiration,  from  the  opening  in  the 
surface  of  the  lung,  and  then  becomes  diffused  in 
the  surrounding  textures  and  the  cavity  of  the 
pleura.     Thence  it  is  forced  in  all  directions,  as 
Bupiiytren  conceives,  both  by  the  alternate  move- 
ments of  expansion  and  contraction  of  the  chest  in 
respiration,  and  by  the  effect  of  its  own  elasticity  ; 
and  it  is  made  to  enter  progressively  the  cellular 
tissue  of  all  the  internal   and    external  organs. 
Thus,  if  the  quantity  of  air  drawn  out  of  the  lung  is 
considerable,  it  pnssesnotonly  into  the  parictesof  the 
chest  and  belly,  the  iipperand  lower  extremities,  the 
interior  of  the  scrotum,  the  neck  and  head,  but 
also  into  the  cavity  of  the  pleura,  the  two  medias- 
tina,  the  pericardium  itself,  and  even  into  the  in- 
terlobular cellular  tissue  of  the  lungs  themselves. 

Dupuytren,  in  Clin.  Chir.  t.  i.  p.  11  ;5.  119.) 
_Jn  some  cases,  emphysema  is  the  principal  disorder  ; 
in  others,  it  is  only  one  of  s  condary  importance, 
and.  sometimes  not  readily  ascertained.  An 
example,  illustrating  this  fact,  is  given  by  Diipuv- 
tren,  where  the  upper  fragment  of  u  bn.ken  sternimi 
nad  penetrated  the  pericardium,  and  torn  the  right 
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ventricle  of  the  heart  ;  and  where  a  considerable 
quantity  of  bloody  serum  and  of  black  blood  itself 
was  eftused  m  the  right  cavity  of  the  pleura;  the 
fourth,  fifth,  and  sixth  ribs  broken  sand  thei;  car! 
Wages  separated  from  the  sternum.  (II,  p  i-^n  ) 
A  case,  published  by  M.  Littre,  well  illustmWthe 
enormous  distension  of  the  cellular  tissue  occasion- 
ally  produced  :  on  the  chest,  the  swelling  was  eleven 
■nches  thick  ;  on  the  belly,  nine  ;  on  the  neck, 
SIX  ;  and  four  on  other  parts.  (See  Mim  de  I' Ac  J. 
des  Sciences,  1713.) 

To  prove  that  the  confinement  of  air  in  the  chest 
18  the  cause  of  the  dangerous  symptoms  attendino' 
emphysema,  Hewson  adverts  to  the  histories  of  some 
remarkable  cases,  published  by  Littre,  Mery  W 
Hunter,  and  Chestnn.  (See  Mem.  de  VAcad 
lioyale  des  Sciences  /or  171  3  ;  Med.  Obs.  and  In- 
qmries,  vol.  ii.  ;  and  Pathological  Inquiries.)  The 
same  eminent  man  made  several  experiments  on 
animals,  tending  to  prove  that  air  in  their  chests 
produced  great  difficulty  in  breathing,  such  as 
occurs  in  emphj^sema  ;  and,  in  one  case,  which  he 
examined  after  death,  air  was  actually  discharged 
on  puncturing  the  thorax. 

_  While  none  of  the  symptoms  denote  the  exten- 
sion of  emphysema  to  internal  organs,  and  the 
quantity  of  air  does  not  exceed  a  few  cubic  inches, 
the  patient  is  not  in  danger,  so  far  as  this  disorder 
IS  concerned.  But  the  case  is  very  different  when 
the  air  has  passed  not  only  into  all  the  subcutane- 
ous cellular  tissue,  but  also  into  that  of  the  internal 
organs  of  the  chest,  and  even  those  of  the  abdomen  ; 
and  when,  besides  such  distension  of  the  cellular 
tissue  generality,  there  is  likewise  an  accumulation 
of  air  in  the  pleural  cavity.  (See  Dumwtren,  Clin. 
Chir.  t.  i.p.  112.) 

The  passage  of  air  as  a  complication  of  fractures, 
or  penetrating  wounds  of  the  chest,  occurs  not 
only  in  the  subcutaneous  or  intermuscular  cellular 
tissue,  but  in  any  region  adjacent  to  the  air 
passages  or  cavities.    M.  Carre'  has  published  an 
instance  of  air  ascending  the  nasal  duct,  and  rup- 
turing one  of  the  lachrj-mal  canals,  when  the  patient 
blew  his  nose.    (See  Mem.  de  Med.  Milit.)  One 
case  of  emphysema  of  the  eyelids  from  a  presumed 
fracture  of  the  horizontal  plate  of  the  ethmoid  bone, 
or  OS  unguis,  and  another  from  a  supposed  lacera- 
tion of  the  pituitary  membrane,  used  to  be  related 
by  Dupuytren  in  his  lectures.    He  also  gives  the 
particulars  of  an  emphysema  of  the  temporal  region 
from  a  fracture  of  the  frontal  sinus.    In  all  these 
examples  of  emphysema  from  injury  of  the  upper 
parts  of  the  respiratory  apparatus,  tile  surgeon  will 
notice,  in  addition  to  'the  crepitation,  &c.  a  sudden 
increase  of  the  swelling  whenever   the  patient 
coughs  or  blows  his  nose.  (Vol.  cit.  p.  1-23 — 130.) 
Here  the  treatment  consists  in  the  application  of 
cold  astringent  lotions,  and  the  avoidance  of  every- 
thing calculated  to  make  the  air  escape  through  the 
breach  into  the  cellular  tissue. 

The  object  of  Mr.  Hewson's  paper  is  to  recom- 
mend making  an  opening  in  the  chest,  for  the  pur- 
pose of  giving  vent  to  the  air  confined  in  that 
cavity,  just  as  is  done  for  the  discharge  of  pus,  in 
empyema,  or  of  a  serous  fluid,  in  hydrops  pectoris. 

In  wounds  of  the  lungs,  says  this  author,  whe- 
ther occasioned  by  fractured  ribs,  or  other  causes, 
when  S3'mptonisof  tightness  and  suffocation  come 
on,  so  far  should  we  be  from  dreading  the  emphy- 
soniatoiis  swelling  of  the  cellular  tissue,  that  we 
should  rather  consider  it  as  a  favourable  symptom, 
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sliowing  that  the  air  is  not  likely  to  he  confined  in 
tlie  thonix  ;  and  so  far  should  we  be  from  com- 
pressing the  wound  to  prevent  the  inflation,  or 
emphj'senia,  that  we  should  rather  dilate  it  (if  not 
large  enough  already)  or  perform  paracentesis 
thoracis.  We  ma}'  judge  of  the  necessity  of  this 
operation  from  tiie  violence  of  the  symptoms,  such 
as  the  oppressed  breathing,  &c.  For  when  these 
are  not  considerable,  and  the  air  passes  out  of  the 
chest  with  sufficient  freedom,  the  operation  is  then 
unnecessary. 

If  the  disease  is  on  the  right  side,  the  best  place 
for  performing  the  operation,  says  JMr.  Hewson, 
will  be  on  the  fore  part  of  the  chest,  between  the 
fifth  and  sixth  ribs  ;  for  there  the  integuments  are 
thin,  and,  in  the  case  of  air,  no  depending  drain  is 
required.  But,  if  the  disease  is  on  the  left  side,  it 
■will  be  more  advisable  to  make  the  opening  be- 
tween the  seventh  and  eighth,  or  eighth  and  ninth 
ribs,  in  order  that  we  may  be  sure  of  avoiding  the 
pericardium.  As  large  penetrating  wounds  are 
inconvenient  on  account  of  the  air  entering  by  the 
aperture  in  such  a  quantity  as  lo  prevent  the  ex- 
pansion of  the  lunrjs,  a  small  wound  will  be  eligible, 
especially  as  air  does  not  require  a  large  one 
for  its  escape.  Mr.  Hewson  recommends  dissect- 
ing cautiously  with  a  knife,  in  preference  to  the 
coarse  and  hazardous  method  of  thrusting  in  a 
trocar. 

There  is  one  error  in  Hewson's  paper,  for  which 
he  has  been  justly  criticised  by  John  Bell  ;  viz., 
the  idea  that  it  is  possible  and  proper  to  make  the 
collapsed  lung  expand  bj' making  an  opening  in 
the  chest.  Bromfield  and  B.  Bell  imbibed  the 
same  erroneous  opinion,  and  proposed  plans  for 
exhausting  the  air  and  expanding  the  lung.  It 
is  certain  that  it  is  impracticable  to  make  the  col- 
lapsed viscus  expand,  until  the  breach  of  it  is 
closed,  and  this  closure  is  greatly  promoted  by  the 
quiet  state  in  which  the  collapsed  lung  remains ; 
a  state,  also,  the  nidst  favourable  for  the  stoppage 
of  any  bleeding  firom  the  pulmonary  vessels. 

The  true  ohject  then  of  making  an  opening  in 
the  thorax,  when  the  symptoms  of  suffocation  are 
violent,  is  not  to  obtain  an  expansion  of  the  lung 
on  the  affected  side,  nor  to  take  the  pressure  of  the 
air  from  it,  but  to  remove  the  pressure  caused 
on  the  opposite  lung  by  the  distension  of  the  me- 
diastinum, and,  at  the  same  time,  to  diminish  the 
pressure  of  the  air  on  the  diaphragm.  The  lung 
on  the  affected  side  ranst  continue  collapsed,  and  it 
is  most  adva'ntageons  that  it  should  do  so.  The 
opposite  lung  is  that,  which  for  a  time  must  of 
itself  carry  on  respiration,  and  it  is  known  to  be 
fully  adequnte  to  the  function,  provided  the  quan- 
tity of  air,  on  the  other  side  of  the  chest,  does  not 
produce  too  much  pressure  on  the  mediastinum 
and  diaphragm. 

Mr.  .John  Bell  concludes  his  remarks  on  this 
subject,  with  advising  the  following  practice  : — 

1st.  When  the  crackling  tumour  begins  to  form 
over  a  fractured  rib,  small  punctures  should  be 
made  with  the  point  of  a  lancet,  as  in  bleeding  ; 
and  if  the  point  be  struck  deep  enough,  the  air 
will  rush  out  audibly.  But,  as  (supposing  the 
lung  is  not  adherent  to  the  inside  of  the  chest)  this 
air  was  in  the  thorax,  before  it  came  into  the  cel- 
lular tissue,  it  is  plain,  that  the  thornx  is  still  full, 
and  that  the  lung  of  that  side  is  already  collapsed 
and  useless,  and  must  continue  so.  The  purpose, 
therefore,  of  making  these  scarifications,  and,  espe- 


cially, of  making  them  so  near  the  fractured  part, 
is  not  to  relieve  the  lungs,  but  merely  to  prevent 
the  air  spreading  more  widely  beneath  the  skin. 

2ndly.  If  the  air  should  have  spread  to  very  re- 
mote parts  of  the  body,  as  to  the  scrotum,  and  down 
the  thighs,  it  will  be  easier  to  make  small  punc- 
tures in  those  p-'rts,  to  let  out  the  air  directly,  than 
to  press  it  along  the  whole  body,  till  it  is  brought 
up  to  the  punctures  made  on  the  chest,  over  the 
wounded  part.  • 

3rdly.  If,  notwithstanding  free  punctures  and 
pressing  out  the  air  in  this  way,  it  is  found  by  the 
oppression,  that  either  air,  or  blood,  is  accumu- 
lating within  the  cavity  of  the  thorax,  so  as  to 
oppress,  not  the  wounded  lung  only,  which  was 
of  course  collapsed  and  useless  from  the  first,  but 
the  diaphragm,  and  through  the  diaphragm  to 
affect  also  the  sound  lung,  then  a  freer  incision 
must  be  made,  through  the  skin  and  muscles,  and  a 
small  puncture  should  be  cautiously  made  through 
the  pleura,  in  order  to  let  out  the  air,  or  blood, 
confined  in  the  thorax.  (John  Bell,  op.  cit. 
p.  278.) 

I  believe,  with  Dupuytren,  that  making  cuts,  or 
punctures  in  the  skm,  will  be  of  little  service 
where  emphysema  is  attended  with  urgent  sym- 
ptoms depending  upon  the  accumulation  and  con- 
finement of  air  in  internal  cavities  and  organs, 
though  the  practice  may  answer  the  purpose  of 
preventing  the  further  difl'usion  of  air  in  the  sub- 
cutaneous cellular  tissue  by  affording  an  outlet  for 
it.  Hence,  if  the  case  be  not  too  far  advanced,  or 
joined  with  complications  beyond  the  reach  of 
surgery,  Dupuytren  was  not  adverse  to  the  plan  of 
puncturing  the  pleura.  (See  Clin.  Chir.  t.  i.  p. 
117;) 

Sometimes  the  necessity  for  puncturing  the 
pleura  is  rendered  obvious  by  the  oppressed  state 
of  the  breathing,  and  other  urgent  symptoms  of 
pneumo-thorax  ;  but,  from  the  extreme  distension 
of  the  integuments  it  may  be,  in  some  rare  cases, 
difficult  to  ascertain  on  which  side  the  operation 
should  be  performed.  In  one  instance  upon  record, 
an  mcision  was  made  between  the  sixth  and  seventh 
ribs  on  the  left  side ;  every  symptom  became  im- 
mediately worse,  and  death  followed  in  a  quarter 
of  an  hour.  The  post  mortem  examination  showed, 
that  the  operation  had  been  performed  on  the' 
wrong  side.  (See  Hatliday,  On  Emphysema.)  In 
traumatic  cases,  or  those  from  fractured  rib,  I 
think  that  such  difficulty  is  not  likely  to  happen  ; 
the  wound,  or  fracture,  being  a  guide.  ' 

In  all  these  cases,  copious  and  frequently  re- 
peated venesection  is  generally  proper;  and  for  the 
obvious  reason,  of  bringing  the  quantity  of  blood  in 
the  body  into  a  due  relation  to  the  diminished 
aerating  surface. 

After  a  few  days,  the  wound  in  the  collapsed 
lung  IS  closed  by  the  adhesive  inflammation,  so 
that  air  no  longer  passes  out  of  it  into  the  cavity 
of  the  chest,  and  the  outer  wound  may  therefore 
be  healed.  What  air  is  already  there  is  ultimately 
absorbed,  and  the  lung,  expanding  in  proportion, 
resumes  its  original  functions. 

The  application  of  a  bandage  round  the  chest  is 
sometimes  practised  for  the  relief  of  omphyu'ma  • 
and  its  utility,  when  the  ribs  are  broken,  has  been 
highly  spoken  of  by  Mr.  Aberncthy.  Pressure 
by  bandage  (says  he)  not  only  hinders  the  air 
from  diftusing  itself  through  the  cellular  substance 
but  serves  to  prevent  it  from  escaping  out  of  the 
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wounded  lung  ;  and,  of  course,  facilitntoa  the  heal- 
ing of  the  wound,  which  would  be  prevented  by 
the  constnnt  transmission  of  air.    Its  early  appli- 
cation, therefore,  will  often  prevent  a  very  trou- 
blesome symptom,  whilst,  at  the  same  time,  by 
keeping  the  fractured  bones  from  motion,  it  greatly 
lessens  the  sufferings  of  the  patient."  {Abernethfs 
Surgical  JTorfe,  vol.  ii.  p.  179.)     When  emphy- 
sema is  complicated  with  a  fractured  rib,  the 
latter  injury  is  unquestionably  a  reason  in  favour 
of  a  bandage.    But,  whether  the  pressure  of  the 
roller  will  be  useful,  or  hurtful,  with  respect  to 
the  emphysema  itself,  or  the  state  of  the  lungs 
and  respiration,  may  be  questionable.    As  for  its 
tendency  to  resist  the  diffusion  of  air  in  the  cellular 
tissue,  this  circumstance  does  not  appear  to  me 
important ;  because  the  air,  thus  diffused,  much  as 
it  disfigures  the  patient,  is  nearly  harmless,  at  least 
so  long  as  the  pleural  cavities,  and  the  inter- 
lobular texture  of  the  lungs,  remain  uninflated  ;  a 
danger,  also,  which  no  bandaging  has  any  tend- 
ency to  prevent.    Neither  will  a  bandage  have 
so  much  effect  in  hindering  the  diffusion  of  air 
as  scarifications,  with  this  important  additional 
consideration,  that  punctures,  or  small  incisions, 
made  over  the  broken  rib,  prevent  the  spreading 
of  the  air,  by  letting  it  escape,  while  a  bandage 
can  only  do  so  by  more  or  less  resisting  its  escape 
from  the  cavity  of  the  pleura ;  which  mode  of 
operation  in  some  cases  would  dangerously  inter- 
fere with  the  continuation  of  respiration  by  the  lung 
of  the  opposite  side.    At  the  same  time,  I  believe, 
that  when  the  air  extrav.asated  within  the  injured 
side  of  the  chest  is  not  in  such  quantity  as  to 
oppress  the  sound  lung,  and  a  rib  is  broken,  a 
bandage  will  generally  afford  great  relief.  Indeed, 
it  is  but  justice  to  Mr.  Abernethy  to  state,  that  he 
does  not  recommend  the  employment  of  a  bandage 
in  all  cases  of  emphysema,    "  Patients  (says  he) 
will  not  always  be  able  to  wear  a  bandage,  when 
one  lung  is  collapsed,  particularly  if  any  previous 
disease  has  existed  in  the  other,  as  it  equally  con- 
fines the  motions  of  the  ribs  on  both  sides,  and  as 
every  possible  enlargement  of  the  chest  becomes 
necessary  for  the  due  admission  of  the  air  into  the 
lung,  which  still  executes  its  functions.  Under 
these  circumstances,  if  the  emphysema  continues 
(and  its  continuance  must  always  denote  that  the 
wound  in  the  lung  is  not  closed),  I  should  esteem 
it  the  best  practice  to  make  a  small  opening  into 
the  chest,  so  that  the  external  air  might  have  a 
free  communication  with  that  cavity  ;  and  then 
the  injured  lung  must  remain  motionless  till  its 
woimd  is  healed,  and  the  mediastinum  will,  in 
every  state  of  the  thorax,  preserve  its  natural 
situation."    {Abernethy,  vol.  cit.  p.  183.)    In  the 
case  recorded  by  Cheston,  the  patient  on  having 
a  compress  and  bandage  applied,  exclaimed  that  he 
could  not  endure  it. 

When  emphysema  was  combined  with  a  frac- 
tured rib,  and  not  any  urgent  compression  of  the 
lungs  by  air  in  the  cavity  of  the  pleura,  Dupu}'- 
tren  used  to  bleed,  apply  to  the  injured  side  com- 
presses wetted  with  a  resolvent  lotion,  and  then 
surround  the  chest  with  a  bandage,  so  as  to  suspend 
the  action  of  the  external  muscles  of  respiration, 
and  oblige  the  patient  to  breathe  entirely  by  the 
diaphragm,  the  principle  insisted  upon  by  Aber- 
nethy. In  this  manner  the  union  of  the  fracture 
was  promoted,  and,  as  was  believed,  the  causes  of 
empliysema  opposed.    The  possibility  of  a  person 


breathmg  wliolly  by  the  diaphragm  seemed  proved 
to  Dupuytren  by  what  happens  in  injuries  of  th<' 
upper  part  of  the  spinal  chord,  when  all  the  exter- 
nal muscles  are  struck  with  paralysis.  (C/iV;.  Chir 
1. 1.  p.  115.)  When,  however,  the  respiration  was 
dangerously  mterrupted  by  the  accumulation  of  air 
m  the  pleura,  Dupuytren  abstained  from  applying 
a  bandage,  which  he  conceived  to  be  only  likely  to 
augment  the  patient's  sufferings.  (See  Clin.  Chir 
t.  i.  p.  117.) 

The  utility  of  a  free  incision,  and  scarifications, 
IS  well  illustrated  in  a  case  recorded  by  Larre}'. 
The  emphysema  arose  from  a  wound  of  the  lungs' 
by  a  lance.    The  whole  body  was  prodigiously 
swelled  ;  the  integuments  so  distended  that  the 
limbs  were  inflexible,  the  eyes  buried  ;  and  the 
lips  so  enlarged  that  nothing  could  be  introduced 
into  the  mouth.    The  pulse  and  respiration  were 
scarcely  perceptible,  and  the  voice  feeble  and  in- 
terrupted.   The  lance  had  entered  obliquely  under 
the  lower  angle  of  the  scapula  ;  and  though  the 
external  and  internal  orifices  of  the  wound  were 
not  parallel,  the  surgeon  had  applied  adhesive 
straps,  and  closed  the  external  one.    Hence  the 
air,  as  it  escaped  from  the  lungs,  distended  the 
cellular  tissue.    Larrey  immediately  removed  the 
dressings  ;  and,  with  a  bistoury,  made  the  openings 
in  the  pleura  and  skin  parallel.    Cupping  glasses 
were  then  applied  over  the  wound,  and  quickly 
filled  with  air  and  blood.    The  lips  of  the  wound 
were  now  brought  together,  and  kept  so  with  a 
suitable  bandage.    Cupping  glasses  and  scarifica- 
tors were  applied  to  various  parts  of  the  bodv, 
and,  in  others,  incisions  were  made  with  a  scalpel. 
The  patient  recovered.    (See  Mem.  de  Cldr.  Mili- 
iaire,  t.  iv.) 

In  emphysema,  dependent  upon  over  distension 
and  rupture  of  the  air  cells,  and  the  escape  of  air 
into  the  interlobular  tissue  of  the  lungs,  and  thence 
through  the  mediastinum,  into  the  common  cellular 
tissue,  the  best  practice  is  that  of  diminishing  the 
violence  of  the  respiratory  efforts,  by  which  the 
air  is  forced  at  each  respiration  into  the  mediasti- 
num. With  this  view,  copious  venesection  should 
be  employed,  for  the  double  purpose  of  relieving 
the  pulmonary  congestion,  and  of  diminishing  the 
mass  of  circulating  fluid  ;  for,  by  lessening  the 
quantity  of  blood  for  oxygenation,  we  also  lessen 
the  necessity  for  taking  in  so  large  a  supply  of  air 
for  the  purpose,  and,  in  the  same  proportion, 
diminish  the  efforts  made  by  the  muscles  of  respir- 
ation to  dilate  and  contract  the  thorax.  Opiates 
should  be  employed  with  the  same  intent  ;  and 
the  antiphlogistic  regimen  enforced.  (See  Totciis- 
erui  in  Cydnp.  of  Frac.  Mediciiic,  art.  Emphy- 
sema ;  and  Laeimcc,  On  Dis.  of  the  Chest,  ed.  by 
Forbes.) 

Emphysema  has  been  known  to  arise  from  the 
bursting  of  a  vomica,  and  ulceration  of  the  surface 
of  the  lungs  ;  but  the  air  which  escapes  cannot 
pass  into  the  cavity  of  the  thorax,  because  the  in- 
itammation  which  precedes  the  abscess  and  ulcer- 
ation of  the  air-cells  closes  those  which  are  adjacent, 
and  produces  an  adhesion  of  the  edges  of  the 
vomica,  or  ulcer,  to  the  inner  surface  of  the  chest, 
so  as  entirely  to  separate  the  two  cavities.  Palfyn 
and  Dr.  Hunter  met  with  cases,  in  which  em- 
physema originated  from  abscesses  of  the  lung.', 
attended  with  adhesion  to  the  pleura  and  ulcer- 
ations in  the  situation  of  such  adhesion.  In  these 
instances,  the  pus  having  made  its  way  through 


EMPHYSEMA. 


619 


the  pleura  and  intercostiil  muscles,  tlio  air  escaped 
tiu'oiigh  the  same  track,  and  passed  iuto  the  cellular 
tissue  ou  the  outside  of  the  chest. 

A  violeut  effort  of  respiration  lias  sometimes 
produced  a  certain  degree  of  emphysema,  which 
first  makes  its  appearance  about  the  clavicles,  and 
afterwards  spreads  over  the  neck  and  adjacent 
parts.  The  efforts  of  labour  have  been  known  to 
occasion  it.  {Medical  Communications,  vol.  i.  p. 
176;  Blackden,  in  A[ed.  Fads  and  Experiments, 
vol.  ii.  ;  Wilmer''s  Obs.  in  Surgery,  p.  143  ;  and 
Halliday  on  Emphysema.') 

Dr.  Johnson,  of  Dublin,  met  with  six  examples 
of  this  in  his  practice.  In  general,  the  emphy- 
sematous swelling  is  confined  to  the  neighbourhood 
of  the  throat,  where  it  first  makes  its  appearance  ; 
but  it  may  spread  to  a  vast  extent,  and  even  to 
the  very  tips  of  the  fingers.  In  hooping  cough 
emphysenia  may  be  produced,  as  proved  by  the 
observations  of  Drs.  Johnson,  Mackintosh,  and 
Beattie.  (See  Cyclop,  of  Pract.  Med.  art.  Em- 
physema.) I  agree  with  the  writer  of  this  article 
in  thinking  it  highly  probable  that  many  cases  of 
emphysema  supposed  to  be  spontaneous,  really 
proceed  from  a  rupture  of  the  air-cells  of  the 
lungs.  Thus,  besides  the  emphysema,  which 
sometimes  appears  on  the  sides  of  the  thorax, 
when  much  force. is  employed  to  reduce  a  dis- 
location of  the  humerus,  which  was  believed  by 
Desault  to  depend  upon  a  rupture  of  the  air-cells, 
caused  by  the  violent  efforts  which  the  patient 
makes  to  hold  his  breath  during  the  reduction  of 
the  dislocation,  the  emphysematous  swellings, 
which  are  noticed  occasionally  in  hysteria,  may 
admit  of  similar  explanation,  the  air  being  forced 
through  the  cellular  tissue  of  the  lung  and  medias- 
tinum by  the  violent  efforts  at  expiration  made 
during  the  paroxysm,  while  the  glottis  is  spasmodi- 
cally constricted.    {^Townsejid,  ih.) 

Louis  described  an  emphysema,  which,  on  ac- 
count of  its  cause,  and  the  indication  furnished  by 
it  to  the  practitioner,  is  highly  important.  It  took 
place  in  a  young  girl,  who  died  suffocated  from  a 
bean  falling  into  her  windpipe  ;  and  he  considers 
it,  though  not  correctly,  as  a  pathognomonic  symp- 
tom of  such  an  accident,  concerning  the  existence 
of  which  it  is  so  essential  not  to  commit  any  mis- 
take. (See  Tracheotomy.)  It  made  its  ap- 
pearance on  both  sides  of  the  neck,  above  the 
clavicles,  and  came  on  suddenly,  on  the  third  day 
after  the  accident.  The  inspection  of  the  body 
proved,  that  the  lungs  and  mediastinum  were  also 
in  an  emphysematous  state.  The  retention  of  the 
air,  confined  by  the  foreign  body,  produced,  says 
Louis,  at  each  attempt  to  expire,  and,  especially, 
when  the  violent  fits  of  coughing  occurred,  a  strong 
propulsion  of  this  fluid  towards  the  surface  of  the 
lung,  into  the  spongy  surface  of  this  viscus.  Thence, 
the  air  passed  into  the  cellular  texture,  which 
unites  the  surface  of  the  lung  to  the  pleura  pul- 
monalis  ;  and,  by  communications  from  cells  to 
cells,  it  caused  a  prodigious  swelling  of  the  cellular 
tissue,  between  the  two  layers  of  the  mediastinum. 
The  emphysema,  increasing,  at  length  made  its 
appearance  above  the  clavicles.  This  tumefaction 
of  the  lung,  and  surrounding  parts,  in  consequence 
of  the  air  getting  into  their  spongy  and  cellular 
texture,  is  an  evident  cause  of  suffocation,  a':d  the 
swelling  seems  so  natural  an  effect  of  the  presence  of 
a  foreign  body  in  the  trachea,  that  one  can  hardly 
fail  to  think  it  an  essential  symptom,  though  no 


author  has  made  mention  of  it.  (Mem.  da  I' Acad, 
de  C/iir.  t.  iv.  in  4to.)  The  emphysematous  swell- 
ing, sometimes  formed  in  the  axilla,  in  the  reduc- 
tion of  a  dislocated  shoulder  was  accounted  for  by 
Desault  and  Bichat,  on  the  same  principle  as  the 
foregoing  case,  viz.  a  rupture  of  one  of  the  air-cells, 
by  the  patient's  efforts  to  hold  his  breath  during  the 
reduction  of  the  bone. 

The  example,  lately  recorded  by  Dr.  Ireland, 
as  one  of  idiopathic  emphysema  following  pneu- 
monia, bears  so  strong  a  resemblance  to  the  case 
above  cited  from  M.  Louis,  that  I  cannot  refrain 
from  suspecting,  that  it  may  have  been  one  of  the 
same  nature.  (See  Trans,  of  the  King's  and 
Queen's  College  of  Physicians,  vol.  iii.  art.  4.) 

An  emphysematous  swelling  of  the  head,  neck, 
and  chest,  has  also  been  noticed  in  typhoid  fevers. 
Dr.  Huxham  relates  an  instance  of  this  sort,  in  a 
sailor  of  a  scorbutic  habit.  {Medical  Obs.  atid 
Inquiries,  vol.  iii.  iirt.  4.)  Another  example  in  a 
case  of  bilious  fever  is  on  record.  (See  London 
Med.  Repository,  No.  73.)  A  case  of  spontaneous 
emphysema  is  likewise  described  by  Dr.  Baillie. 
( See  Trans,  for  ilie  Improvement  of  Med.  and  Chir, 
Knoivledge,  vol.  i.  p.  202.) 

A  curious  example  of  what  has  been  called  a 
spontaneous  emphysema,  is  reported  by  Mr.  Allan 
Burns  : — "  The  patient  was  a  strong  athletic  man, 
who,  about  six  years  previous  to  his  application  at 
the  Royal  Infirmary,  had  received  a  smart  blow 
on  the  neck  from  the  keel  of  a  boat.  This  injury 
was  soon  followed  by  the  formation  of  a  firm  tense 
tumour,  on  the  place  which  had  been  hurt.  The 
swelling  increased  very  slowly,  during  the  five 
years  immediately  succeeding  its  commencement ; 
but,  during  the  sixth,  it  received  a  very  rapid  ad- 
dition to  its  bulk.  At  this  time,  it  measured 
nearly  six  inches  in  diameter,  seemed  to  be  con- 
fined by  a  firm  and  dense  covering,  and  the  morbid 
parts  had  an  obscure  fluctuation.  From  the  first  to 
the  last,  the  tumour  had  been  productive  of  very 
little  pain. 

"  Judging  from  the  apparent  fluctuation  that  the 
tumour  was  encysted,  it  was  resolved,  at  a  consul- 
tation, to  puncture  the  swelling,'  draw  off  its  con- 
tents, and  (hen  pass  a  seton  through  it.  By  plung- 
ing a  lancet  into  it,  only  a  very  small  quantity  of 
blood,  partly  coagulated,  and  partly  fluid,  was 
discharged  ;  a  quantity  so  trifling,  that,  after  its 
evacuation,  the  size  of  the  tumour  was  not  per- 
ceptibly reduced.  A  seton  was  passed  through 
the  swelling.  At  this  time  the  man  was  in  perfect 
health. 

"  About  ten  hours  after  the  operation,  the  patient 
was  seized  with  extremely  violent  rigors,  followed 
by  heat,  thirst,  pain  in  the  back,  excessive  pain  in 
the  tumour,  and  oppressive  sickness. 

"  An  emetic  was  prescribed ;  but  instead  of  pro- 
ducing vomiting,  it  operated  as  a  cathartic.  To 
remove  the  irritation,  the  seton  was  withdrawn 
The  pain  in  the  tumour,  however,  and  the  general 
uneasiness  continued  to  increase,  and  thirty  hours 
subsequent  to  making  the  puncture,  air  began  to 
issue  from  the  track  of  the  seton  ;  and  afterwards 
the  cellular  membrane  of  the  neck,  and  of  the 
other  parts  of  the  body  in  succession,  became  dis- 
tended with  a  gaseous  fluid.  In  the  course  of  a 
few  hours,  after  the  commencement  of  the  o-eneral 
emphysema,  the  man  died.  ° 

"  Twelve  hours  after  death,  when  the  body  was 
free  from  putriAiction,  it  was  inspected.    The  cm- 
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physoma  wag  neither  increased   nor  diminished 


since  death  ;  and  some  idea  may  be  formed  of  its 
extent,  when  the  scrotum  was  distended  to  the 
size  of  the  head  of  an  adult.  Even  the  cavities  of 
the  hoart,  and  the  canals  of  the  blood-vessels,  con- 
tained  a  considerable  quantity  of  air.  We  could 
discover  no  direct  communication  between  the 
tumour  and  the  trachea  or  lungs,  although  such  was 
carefully  sought  for."  {A.  Burns  on  Urn  Surgical 
A  natomy  of  the  Head  and  Neeic,  pp.  51 — 53.) 

From  such  cases,  we  may  infer,  that  from  the 
mere  rupture  of  a  few  of  the  bronchial  cells,  oc- 
casioned by  irregular  action  of  the  lungs,  or  by  some 
other  internal  cause,  a  spontaneous  diffusion  of 
air  may  take  place  in  the  cellular  tissue.  Such 
examples  are  dependent  on  the  same  cause  as 
emphysema  from  injury  of  the  lungs  ;  only  the 
rupture  of  the  bronchial  cells  in  the  former  cases  is 
less  obvious. 

_  Emphysema  frequently  attends  gangrene,  espe- 
cially the  humid.  Here,  however,  the  air  is  the 
product  of  putrefaction,  and  the  disorder  has  not 
the  smallest  connecuon  with  any  injury,  or  disease, 
of  the  lungs.  In  one  instance  of  gangrene  from 
an  external  cause.  Dr.  Hunter  found,  that  he  could 
as  easily  mark  the  progress  of  the  mortification 
from  day  to  day  by  the  emphysema,  as  by  the 
change  of  colour  in  the  integuments.  (See  Med. 
Obs.  and  Inq.  vol.  ii.)  Gangrene,  when  accom- 
panied by  emphysema,  is  observed  to  have  a  great 
disposition  to  spread.  (See  James  on  hiflamma- 
tion,  p.  96.) 

A  remarkable  case  is  recorded  by  Dr.  Duncan, 
in  which  several  emphysematous  tumours  were 
formed  in  succession  over  the  chest  and  neck,  in 
consequence  of  communications  formed  by  ulcera- 
tion between  the  lung  and  common  cellular  tissue. 
(See  i:di?ib.  Med.  Chir.  Trans,  vol.  i.)    Or  the 
air  may  first  get  into  the  cavity  of  the  pleura,  so  as 
to  occasion  pneumo-thorax,  and  afterwards  pass 
into  the  cellular  tissue  through  an  ulceration  of  the 
pleura  costalis.    (See  Halliday,  Op.  cit.)  Emphy- 
sema has  been  known  to  arise  from  the  passage  of 
air  from  the  alimentary  canal,  through  a  rupture  of 
its  parietes.    {Haller,  Opuscula  Pathol.  Olts.  31, 
t.  iii.)    A  violent  contusion  of  the  abdomen  has 
produced  in  this  way  an  extensive  emphysema. 
(See  Archives  Gen,  de  Med.)    In  ruminating  ani- 
mals, in  consequence  of  the  fermentation  of  their 
food,  the  accident  is  not  uncommon.    (See  Obs. 
sur  les  Animaux  Doinestiques,  par  MM.  Chabert  ei 
Huzard.) 


EMPLASTRUM.  [Plasters  are  adhesive  ap- 
plications nitended  to  cover  for  a  considerable  period 
the  part  to  which  they  are  applied.  ~' 
usually  spread  on  linen  or  leathe 
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They  are 

-  ,  ,  -   Some  plasters, 

as  the  emplastrum  plumbi,  the  emplastrum  saponis 
the  emplastrum  resinae,  can  hardly  be  said  to  pos- 
sess any  medicinal  properties;  they  are  principally 
used  for  their  adhesive  and  protective  qualities 
either  to  bring  the  edges  of  recent  wounds  together' 
and  retain  them  in  position,  or  simply  to  cover 
tender  surfaces.  They  are  also  used  to  maintain 
uniform  pressure,  especially  in  the  treatment  of 
varicose  ulcirs,  for  which  latter  purpose  they  are 
applied  in  strips  from  the  ankle  to  the  knee. 
(See  Ulcers.)  Mr.  Liston  introduced  a  sim- 
ple unirritating  adhesive  plaster  for  adjusting 
recent  wounds,  composed  of  isinglass  and  gin, 
which,  when  spread  on  while  silk,  is  sufficiently 
transparent  to  admit  of  the  edges  of  the  wound 
being  seen  from  day  to  day  without  disturbing 
the  plaster. 

Other  plasters  possess  stimulating  anodyne  or 
specific  properties.    Of  these,  the  emplastrum  am- 
moniaci,  the  emplastrum  picis,  the  emplastrum 
galbani,  are  of  the  first  kind;  the  emplastrum  opii, 
the  emplastrum  belladonna;,  of  the  second;  and  the 
emplastrum  hydrargyri,  and  the  emplastrum  po- 
tassii  iodidi,  of  the  third.     The  ordinary  blis- 
tering plaster,  or  emp.  lytta;,  may  be  considered 
as  simply  irritating  without  possessing  any  other 
medicinal  quality;  while  the  emplastrum  ammo- 
niaci  c.  hydrargyro  possesses  stimulating  and  specific 
properties  combined.    For  the  exact  composition  of 
the  several  plasters  used  in  practice  the  reader  is 
referred  to  the  London  Pharmacopceia.    In  the 
treatment  of  chronic  affections  of  the  larger  joints 
great   advantages    have  been  derived  from  the 
methodical  application  of  plasters,  as  practised  and 
recommended  by  the  late  Mr.  Scott  of  Bromley, 
by  the  means  of  which,  warmth,  a  moderate  degree 
of  pressure,  counter-irritant,  and  specific  agents, 
were  all  brought  to  render  at  one  and  the  same 
time  unremittingly  their  combined  remedial  effects 
in  counteracting  the  tedious  joint  disease.] 

EMPYEMA  (from  iv,  within,  and  iriov,  pus, 
or  matter).  A  collection  of  purulent  matter  in  the 
cavity  of  the  chest. 

The  ancients  made  use  of  the  word  "empyema" 
to  e.vpress  every  kind  of  internal  suppuration.  It 
was  jEtiiis  who  first  restricted  the  term  to  collec- 
tions of  pus  in  the  cavity  of  the  pleura,  or  mem- 
brane lining  the  chest  ;  and  all  the  best  modern 
surgeons  invariably  attach  this  meaning  alone  to 
the  expression. 

The  operation  for  empj-ema — thoracentesis — 
properly  means  the  making  of  an  opening  into  the 
thorax,  for  the  purpose  of  discharging  pus  collected 
in  the  cavity  of  the  pleura,  though  the  phrase  with 
several  writt-rs  denotes  making  an  incision  into  the 
chest,  in  order  to  let  out  any  efl^used  or  confined 
fluid,  whether  matter,  blood,  or  a  serous  fluid.  It 
is  notalwaj's  easy,  however,  to  determine,  ajmori, 
the  precise  nature  of  the  fluid  collected  in  the 
chest.   Thus,  in  a  case  of  empyema  of  two  months' 
standing,  occasioned  b)'  the  bursting  of  a  tubercular 
abscess  of  the  lung  into  the  pleura,  the  fluid  was 
observed  by  Dr.  Townsend  to  present  all  the  cha- 
racters of  genuine  pus  ;  while,  in  another  case, 
where  the  effusion  was  produced  by  a  similar  cause, 
and  assumed  the  same  chronic  form,  thoracentesis 
gave  issue  to  a  fluid  as  transpiirent  and  colourless 
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as  water.  (See  Cydop.  of  Pracl.  Med.  art.  Em 
pi/ema.) 

Acute  and  chronic  abscesses  not  iinfrequently 
form  in  tlie  coUiilar  tissue,  between  the  plinira  and 
the  ribs,  and  intercostal  muscles.  A  swelling  oc- 
curs between  two  of  those  bones;  the  skin  does  not 
undergo  any  change  of  colour;  a  fluctuation  is  dis- 
tinguishable, and  sometimes  extensive  oedema. 

With  respect  to  abscesses  formed  in  the  cellular 
tissue,  connecting  the  pleura  costalis  to  the  inter- 
costal muscles,  they  rarely  burst  into  the  chest, 
because  the  pleura  is  in  such  case  considerably 
thickened.  However,  in  order  to  keep  them  from 
spreading  extensively,  as  well  as  to  obviate  any 
possibility  of  their  breaking  inwards,  the  best  rule 
is  to  make  an  early,  and,  if  possible,  a  depending 
opening  into  them.  The  motions  of  respiration 
then  both  promote  the  exit  of  the  matter,  as  well 
as  the  contraction  of  the  cavity  in  which  it  was 
lodged  ;  and  the  disease,  if  unattended  with  caries, 
generally  terminates  favourably. 

It  often  happens,  however,  that  the  abscess  is 
caused  by  a  carious  rib,  and  then  the  cure  is  more 
tedious  and  difficult.  A  modern  writer,  indeed, 
informs  us  that,  when  the  inside  of  the  rib  is  ex- 
tensively carious,  or  when  the  caries  is  near  the 
junction  of  the  bone  to  the  spine,  the  fistula  is 
incurable.  {Lassus,  Patlioloyie  Chir.  t.  i.  p.  128, 
edit.  180.0.)  On  the  other  hand,  another  surgeon 
of  vast  experience  recommends  us  to  endeavour  to 
separate  the  diseased  bone,  either  by  cutting  it 
away  or  employing  the  trepan.  (Pelleian,  Clinique 
Chir.  t.  iii.  p.  253.)  Were  a  part  of  a  diseased 
rib  to  admit  of  being  sawn  away,  Mr.  Hey's  con 
vex  saw  would  be  a  more  proper  instrument  for  the 
purpose  than  a  trepan. 

An  abscess  of  the  preceding  kind  may  be  so 
situated,  and  attended  with  such  a  pulsation,  as 
greatly  to  resemble  an  aneurism  of  the  origin  of 
the  aorta.  An  interesting  case  of  this  description 
is  detailed  by  Pelletan  {Cliitiyue  Chir.  t.  iii.  p. 
2.H),  and  anotlier  was  seen  by  Boyer.  (Mai. 
C/iir.  t.  vii.  p.  333.) 

When  the  surface  of  the  lungs,  and  that  of  the 
pleura  costalis  have  become  adherent  to  each  other, 
around  the  abscess,  so  as  to  constitute  what  is 
termed  encysted  empyema,  the  pus,  disposed  by  a 
law  of  nature  to  make  its  way  to  the  surfjce  of  the 
body,  generally  occasions  ulceration  of  the  inter- 
costal muscles,  and  collects  on  the  outside  of  them. 
An  abscess  of  this  kind  comes  on  with  a  deep- 
seated  pain  in  the  part  affected  ;  an  oedematous 
swelling,  which  retains  the  impression  of  the  finger; 
and  a  fluctuation,  which  is  at  first  not  very  dis- 
tinct, but,  from  day  to  day,  becomes  more  and  more 
palpable,  and,  at  length,  leads  the  surgeon  to  make 
an  opening. 

If  this  be  not  done  when  the  fluctuation  becomes 
perceptibl..',  the  abscess  may  possibly  insinuate  itself 
into  the  cavity  of  tlic  pleura,  in  consequence  of  the 
adhesion  being  in  part  destroyed  by  ulceration. 
Sabatier  affirms  that  the  case  may  take  this  course, 
even  when  the  abscess  has  been  punctured,  and 
while  a  free  external  opening  exists  ;  and  this 
experienced  surgeon  has  adduced  a  fact  in  confirma- 
tion of  such  an  occ;irrcnce.    (See  Mid.  OpinUoire, 

I  tjm.  ii.  p.  240.) 

In  a  few  instances,  the  surface  of  the  lung  ul- 
cerates, and  the  matter  is  voided  from  the  trachea. 
If  inflammation  occurs  in  the  anterior  mediastinum, 

'  and  ends  in  suppuration,  the  abscess  may  possibly 


burst  into  neither  of  the  cavities  of  the  chest,  but 
make  its  way  outwards,  after  rendering  the  sternum 
carious,  as  happened  in  the  example  recorded  by 
Van  Swieteu.  {Comment  on  Buerliaave's  S9oth 
Aphorism.) 

But  though  collections  of  matter  in  the  anterior 
mediastinum  are  influenced  by  the  general  law,  in 
accordance  with  which  abscesses  tend  to  the  sur- 
face of  the  body,  and  though  it  be  true  that  they 
rarely  burst  into  the  cavity  of  the  pleura,  the  con- 
trary may  happen,  as  is  proved  by  the  9  th  case  in 
La  Martiniere's  memoir,  on  the  operation  of  tre- 
panning the  sternum.  Here  the  event  was  the 
more  unexpected,  as  there  was  already  an  external 
opening  in  the  abscess. 

External  injuries,  such  as  the  perforation  of  the 
sternum  with  a  sword  (  Vandenviel,  Obs.  29,  Cent. 
1 ),  a  contusion,  a  fracture,  or  a  caries  of  this  bone, 
may  give  rise  to  an  abscess  in  the  anterior  medi- 
astinum. Galen  has  recorded  a  memorable  example, 
where  the  abscess  was  the  consequence  of  a  wound 
of  the  fore  part  of  the  chest.  After  the  injiyy, 
which  was  in  the  region  of  the  sternum,  seemed 
quite  well,  an  abscess  formed  in  the  same  situation, 
and  being  opened,  healed  up.  The  part,  however, 
soon  inflamed,  and  suppurated  again.  The  abscess 
could  not  now  be  cured.  A  consultation  was  held, 
at  which  Galen  attended.  As  the  sternum  was 
obviously  carious,  and  the  pulsation  of  the  heart 
was  visible,  every  one  was  afraid  of  undertaking 
the  treatment  of  the  case,  since  it  was  conceived 
that  it  would  be  necessary  to  open  the  thorax  itself. 
Galen,  however,  engaged  to  manage  the  treatment 
without  making  any  such  opening,  and  he  expressed 
his  opinion  that  he  should  be  able  to  effect  a  cure. 
After  the  removal  of  a  portion  of  the  bone,  the 
heart  was  quite  exposed  (as  is  alleged),  bv  reason 
of  the  pericardium  having  been  destroyed  by  the 
previous  disease.  The  patient  experienced  a  speedy 
recovery. 

J.  L.  Petit  met  with  an  abscess  in  the  anterior 
mediastmum,  in  consequence  of  a  gun-shot  wound 
in  the  situation  of  the  sternum.  The  injury  had 
been  merely  dressed  with  some  digestive  applica- 
tion ;  no  dilatation,  nor  any  particular  examination 
of  the  wound  had  been  made.  The  patient,  being 
to  all  appearance  quite  well,  joined  his  regimen't 
.•igain,  but  was  soon  taken  ill  with  irregular  shiver- 
ings,  and  other  febrile  symptoms.  Petit  probed 
the  wound,  and  found  the  bone  affected.  As  there 
was  a  difficulty  of  breathing,  he  suspected  an  ab- 
scess either  in  the  diploe  or  behind  the  sternum 
and,  consequently,  he  proposed  laying  the  bone 
bare,  and  applying  a  trepan.  The  operation  af- 
forded an  outlet  for  some  saiiious  matter  and  as 
soon  as  the  inner  part  of  the  sternum  liad  been 
perforated,  a  quantity  of  puj  was  discharged.  The 
patient  was  relieved,  and  afterwards  recovered 
{Petit,  Mai.  Chir.  t.  i.  p.  80.) 

Another  instance,  in  which  an  abscess  behind 
the  sternum  was  cured  by  making  a  perforation  in 
that  bone,  opposite  the  lower  part  of  the  cavity  in 
which  the  matter  had  collected,  is  recorded  by  Do 
la  Martiiiiere.  {Man.  de  I' Acad,  de  Chir.  t".  xii 
edit.  12nio.) 

When,  in  consequence  of  inflammation,  an  ab- 
scess forms  deeply  in  the  substance  of  the  lungs 
the  pus  more  easily  makes  its  way  into  the  air-cells' 
and  tends  towards  tlie  bronchi  than  towards  the 
surface  of  the  lungs.  In  this  case  the  patient  spits 
up  purulent  matter.    When  the  opening,  bv  wh  ch 
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the  abscess  has  burst  internally,  is  large,  and  tli 
pus  escapes  from  it  in  considerable  quantity  at 
time,  the  patient  is  in  some  danger  of  being  sull'o- 
cated.  However,  if  the  opening  be  not  immoderately 
large,  and  the  ■  pus,  which  is  effused,  be  not  too 
copious,  a  recovery  ma}"^  ensue.     Collections  of 
matter  in  the  liver  may  also  be  discharged  by  th_ 
pus  being  coughed  up  through  the  trachea,  when 
tlie  parts  affected  become  connected  with  the  lun 
by  adhesions,  and  the  abscesses  of  the  liver  are 
situated  on  its  convex  surface.    When  the  collec- 
tion of  matter  in  the  liver  takes  place  on  its  concave 
surface,  the  pus  sometimes  makes  its  way  into  th 
colon,  and  is  discharged  with  the  stools.  Several 
cases  of  this  kind  are  related  by  authors  :  Sabatier 
has  recorded  two  {Med.  Opcratoire)  ; .  he  Dran 
makes  mention  of  others ;  and  Pemberton  {Diseases 
of  the  Aldominal  Viscera,  p.  36)  relates  additional 
instances  of  a  similar  nature. 

I  shall  now  proceed  to  the  consideration  of  em- 
pyema, strictly  so  called.     Sometimes  it  is 
consequence  of  a  penetrating  wound  of  the  chest  , 
occasionally  it  proceeds  from  the  bursting  of  one  or 
more  vomicae  ;  in  a  few  examples,  it  arises  from  the 
particular  way  in  which  abscesses  of  the  liver 
burst  {Journ.  de  Med.  t.  iii.  p.  47.  Morgagni. 
epist.  XXX.  art.  4) ;  but,  in  the  greater  number  o 
instances,  originates  from  pleuritic  inflammation 
either  acute  or  chronic.    {Boyer,  Mai.  Cliir.  t.  vii 
p.  352.)    Empyema  more  rarely  takes  place  in 
both  than  in  one  cavity  of  the  pleura. 

Sometimes  firm  adhesions  intersect  the  purulent 
effusion,  and  divide  the  sac  of  the  pleura  into 
distinct  compartments.  Dr.  Townsend  examined 
the  body  of  a  patient,  who  died  of  empyema  in 
the  Whitworth  Hospital,  and  in  whom  the  effusion 
was  contained  in  three  compartments,  so  perfectly 
distinct  from  each  other,  that,  if  paracentesis  had 
been  performed,  only  one  of  the  three  separate 
collections  would  have  been  discharged.  (See 
Cyclop,  of  Pract.  Medicine,  art.  Empyema.)  In 
all  cases  the  purulent,  or  thinner  fluid  of  empyema 
may  be  said  to  be  principally,  if  not  entirely,  a 
morbid  secretion  from  the  pleura ;  and  even  where 
pus  or  other  matter  is  introduced  from  another 
source,  as  from  the  rupture  of  a  pulmonary  or 
hepatic  abscess,  the  collection  of  fluid,  which  con 
stitutes  the  empyema  consequent  thereon,  does  not 
consist  so  much  of  the  matter  of  the  abscess,  as  of 
the  morbid  secretion  from  the  pleura,  whicli  the 
irritation  caused  by  the  presence  of  that  matter 
produces.    (Townsend,  ib.) 

In  cases  of  empyema,  tlie  pleura  is  almost  con- 
stantly lined  with  a  coating  of  adventitious  matter, 
which  gives  the  interior  of  the  chest  much  more 
the  appearance  of  the  walls  of  a  large  abscess,  than 
of  a  cavity  lined  with  a  serous  membrane.  The 
membrane  is  susceptible  of  inflammation,  ulceration, 
and  gangrene,  and  when  the  latter  change  occurs, 
the  detachment  of  the  slough  ma)'  form  an  outlet 
for  the  empyema.  The  adventitious  membrane  of 
serous  tissues  is  also  capable  of  undergoing  fibrous, 
cartilaginous,  and  calcareous  transformations,  and 
IS  liable  to  the  development  of  tubercles  in  it. 
These  are  generally  small  iind  numerous,  and 
mostly  follow  chronic  plcuritis.  Sometimes,  how- 
ever, they  form  numerously  and  rapidly.  (See 
Andral,  Clinique  Med.  t.  ii.) 

\yhen  empyema  arises  from  thoracic  inflam- 
mation, plcuritis,  or  pneumonia,  the  sj'mptoms 
characterising  it  are  usually  preceded  by  those  of 


the  disease.  Of  which  the  effusion  of  pus  into  the 
pleura  is  the  effect.  Inquiry  must,  therefore  be 
made  whether  the  patient  has  had  pleurisy'  or 
peripneumonj',  the  symptoms  of  which  have  lasted 
longer  than  a  fortnight  :  and  whether,  after  a 
transient  amendment,  there  have  been  frequent 
shiverings,  followed  by  a  low  continued  fever,  with 
nightly  exacerbations.  Now  these  first  circum- 
stances justify  the  belief,  that  the  inflammatory 
disorder  has  terminated  in  suppuration,  and  that 
the  symptoms  afterwards  experienced  depend  upon 
effusion  of  matter  into  the  chest.  Some  of  these 
symptoms  arise  from  the  mechanical  action  of  the 
pus  upon  the  lungs,  heart,  and  parietes  of  the  chest, 
and  belong  also  to  other  effusions  in  the  thorax  ; 
the  rest  may  be  said  to  be  the  effects  of  ulcer- 
ation and  suppuration  of  the  parts  on  the  animal 
economj',  and,  therefore,  particularly  belong  to 
empyema. 

First,  of  the  common  symptoms,  the  respiration 
is  difficult,  short,  and  frequent ;  the  patient  sufters 
great  oppression,  and  experiences  a  sense  of  suf- 
focation, and  of  weight  upon  the  diaphragm.  He 
cannot  move  about,  even  for  a  short  time,  without 
being  quite  out  of  breath,  and  threatened  with 
syncope.  He  has  an  almost  incessant,  and  very 
fatiguing  cough,  which  is  sometimes  dry,  some- 
times attended  with  expectoration.  {Boyer,  Mai. 
Chir.  t.  vii,  p.  356.) 

Few  writers  of  the  last  century  have  described 
the  symptoms  of  empyema  with  more  discrimina- 
tion and  accuracy  than  Mr.  Samuel  Sharp.  He 
remarks,  that  it  has  been  almost  universally  taught, 
that,  when  a  fluid  is  extravasated  in  the  thorax,  the 
patient  can  only  lie  on  the  diseased  side,  the  weiglit 
of  the  incumbent  fluid  on  the  mediastinum  becom- 
ing troublesome,  if  he  places  himself  on  the  sound 
side.  For  the  same  reason,  when  there  is  fluid  in 
both  cavities  of  the  thorax,  the  patient  finds  it  most 
easy  to  lie  on  his  back,  or  to  lean  forwards,  in 
order  that  the  fluid  may  neither  press  upon  the 
mediastinum,  nor  the  diaphragm.  But  it  is  no- 
ticed by  Mr,  Sharp,  that,  however  true  this  doc- 
trine may  prove  in  most  instances,  there  are  a 
few,  in  which,  notwithstanding  the  extravasation, 
the  patient  does  not  complain  of  more  inconvenience 
in  one  posture  than  another,  nor  even  of  any  great 
difficulty  of  breathing.  (See  Le  Dran's  Obs,  217  ; 
and  Mai-clieUi,  65.) 

On  this  account,  observes  Mr.  Sharp,  it  is  some- 
times less  easy  to  determine  when  the  operation 
is  requisite,  than  if  we  had  so  exact  a  criterion  as 
we  are  generally  supposed  to  have.  But,  says  he, 
though  this  maj'  be  wanting,  there  are  some  other 
circumstances,  which  will  generally  guide  tis  with 
a  reasonable  certainty.  He  states,  that  the  Tiost 
infallible  symptcmi  of  a  large  quantity  of  fluid  in 
one  of  the  cavities  of  the  thorax,  is  a  preternatural 
expansion  of  that  side  of  the  chest  where  it  lies ; 
for,  in  proportion  as  the  fluid  accumulates,  it  will 
necessarily  elevate  the  ribs  on  that  side,  and  prevent 
them  from  contracting  so  much  in  expiration  as  the 
ribs  on  the  other  side.  This  change  is  said  to  be 
most  evident  when  the  surgeon  views  the  back  of 
"le  chest.  {Boyer,  vol.  cit.  p.  357.)  Mr.  Sharp 
so  refers  to  Le  Dran's  Ohs.  211,  vol.  i.,  in  order 
to  prove,  that  the  pressure  of  the  fluid  on  the  lungs 
may  sometimes  be  so  great,  as  to  make  them  col- 
"  ipse,  and  almost  totally  obstruct  their  function. 
Yhen,  therefore,  says  ISIr.  Sharp,  the  thorax  be- 
ccmes  thus  expanded,  after  a  previous  pulmonary 
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of  suppuration,  it  is  probably  owing  to  a  collection 
of  matter.  The  patient,  he  observes,  will  also 
labour  under  a  continual  low  fever,  and  a  particular 
anxiety  from  the  load  of  fluid. 

Besides  this  dilatation  of  the  cavity  by  an  ac- 
cumulation of  the  fluid,  the  patient  will  be  sensible 
of  an  undulation,  which  is  sometimes  so  evident 
that  a  bystander  can  plainly  hear  it  in  certain  mo- 
tions of  the  body.  Mr.  Sharp  adds,  that  this  was 
the  case  with  a  patient  of  his  own,  on  whom  he 
performed  the  operation:  but  the  fluid,  in  this  in- 
stance, he  says,  was  very  thin,  being  a  serous 
liquid,  rather  than  pus.  Sometimes,  when  the 
practitioner  applies  his  ear  close  to  the  patient's 
chest,  while  this  is  agitated,  a  noise  can  be  heard, 
like  that  produced  by  shaking  a  small  cask  not 
quite  full  of  water.  (See  Br.  Archer's  Case,  in 
Trans,  of  the  Fellows,  ^c.  o/ihe  A'w^'s  a7id  Queen's 
College  of  Physicians  in  Irela?id,  \o\.  ii.  p.  2.)'  In 
this  instance,  the  fluid  resembled  whey.  [Such 
undulations  of  the  fluid,  however,  are  only  to  be 
thus  recognised,  when  air,  as  well  as  fluid,  is  pre- 
sent in  tlie  pleural  cavity.] 

According  to  the  same  author,  it  will  also  fre- 
quently happen,  that  though  the  skin  and  intercostal 
muscles  are  not  inflamed,  they  will  become  oede- 
raatous  in  certain  parts  of  the  thorax ;  or,  if  they 
are  not  oedematous,  they  will  be  a  little  thickened  ; 
or,  as  Boyer  states,  the  intercostal  spaces  are 
widened,  and,  when  the  empyema  is  considerable, 
instead  of  being  depressed,  as  they  are  in  thin  per- 
sons, they  project  beyond  the  lev«l  of  the  ribs. 
(Mai.  C/iir.  t.  vii.  p.  357.)  These  symptoms, 
joined  with  the  enlargement  of  the  thorax,  and  the 
preceding  affection  of  the  pleura  or  lungs,  seem 
unquestionably  to  indicate  the  propriety  of  the 
operation.  But,  observes  Mr.  Sharp,  amongst 
other  motives  to  recommend  it  upon  such  an 
emergency,  this  is  one,  that  if  the  operator  should 
mistake  the  case,  an  incision  of  the  intercostal 
muscles  would  neither  be  very  painful,  nor 
dangerous.  (See  Critical  Inquiry  into  the  present 
Slate  of  Surgery,  sect,  on  Empyema.) 

"  The  difliculty  of  lying  on  the  side,  opposite  to 
the  collection  of  pus,"  says  Le  Dran,  "is  always 
accounted  a  sign  of  an  empyema.  This  sign,  in- 
deed, is  in  the  afiirmative;  but,  the  want  of  it  does 
not  prove  the  negative;  because,  when  there  is 
adhesion  of  the  lungs  to  the  mediastinum,  the 
patient  may  lie  equally  on  both  sides."  {Lc 
Draits  Ohs.  p.  108,  edit.  2.)  The  explanation  of 
this  circumstance,  ofltered  by  Le  Dran,  is,  that 
when  the  cyst,  in  which  the  matter  is  contained,  is 
between  the  mediastinum  and  the  lungs,  the  me- 
diastinum gradually  yields  to  the  volume  of  the 
pus,  in  proportion  as  it  is  formed,  and  the  cyst  in 
which  it  is  contained  becomes  dilated ;  "  whence 
habitude  becomes  a  second  nature."  Whereas, 
in  an  empyemal  person,  in  whom  the  lung  is  not 
adherent  to  the  mediastinum,  and  who  lies  on  the 
side  opposite  to  that  on  which  the  collection  of  pus 
is  situated,  the  mediastinum  is  on  a  sudden  loaded 
■with  an  unusual  weight  of  fluid.    (1'.  111.) 

Richerand  contends,  that  the  difficulty  of 
breathing,  which  patients  with  extravasatod  fluid 
in  the  chest  experience  in  lying  upon  the  side 
opposite  to  that  on  which  the  disease  is  situated, 
never  originates,  as  has  been  commonly  taught 
and  believed,  from  the  fluid  pressing  upon  the 
mediastinum  and  opposite  lung.    "I  have  (says 


he)  produced  artificial  cases  of  hydrothorax,  by- 
injecting  water  into  the  thorax  of  several  dead 
subjects,  through  a  wound  made  in  the  side. 
This  experiment  can  only  be  made  on  subjects  in 
which  the  lungs  are  not  adherent  to  the  parietes 
of  the  chest.  In  this  way  from  three  to  four  pints 
of  water  were  introduced.  I  then  cautiously 
opened  the  opposite  side  of  the  chest:  the  ribs  and 
lungs  being  removed,  the  mediastinum  could  be 
distinctly  seen,  reaching  from  the  vertebras  to  the 
sternum,  and  supporting,  without  yielding,  the 
weight  of  the  liquid,  in  whatever  position  the  body 
was  placed. 

"  It  is  evident,  then,  that  patients,  with  thoracic 
extravasations,  lie  on  the  diseased  side,  in  order 
not  to  obstruct  the  dilatation  of  the  sound  side  of 
the  respiratory  organs,  one  part  of  which  is  already 
in  a  state  of  inaction.  It  is  for  the  same  reason, 
and  in  order  not  to  increase  the  pain  by  the  tension 
of  the  inflamed  pleura,  that  pleuritic  patients  lie 
on  the  diseased  side.  The  same  thing  is  observ- 
able in  peripneumony:  in  a  word,  in  all  affections 
of  the  parietes  of  the  chest."  (Nosogr.  Chir.  t.  iv. 
pp.  168,  169,  edit.  2.) 

There  may  be  some  truth  in  the  foregoing  state- 
ment; but  the  experiments  are  far  from  being  con- 
clusive, with  respect  to  the  assertion  that,  in 
empyema,  hydrothorax,  &c.  the  fluid  on  one  side 
of  the  chest  does  not  compress  the  opposite  lung. 
In  the  first  place,  the  quantity  of  fluid  is  frequently 
much  larger  than  that  which  Richerand  injected. 
Secondly,  although  the  mediastinum  may  not  be 
apt  to  yield  at  once  to  the  weight  of  a  liquid  sud- 
denly injected  into  one  side  of  the  thorax;  yet  it 
frequently  does  so  by  the  gradual  effect  of  disease. 
Thirdly,  many  of  the  phenomena  of  empyema 
seem  adverse  to  Richerand's  inference. 

In  opposition  to  Kicherand's  view,  Dr.  Town- 
send  argues,  that  we  have  direct  proof  of  the 
influence  of  the  weight  of  the  fluid;  for,  in 
pneumo-thorax  with  empyema,  the  patient  can 
generally  lie  on  the  sound  side,  so  long  as  the 
effusion  IS  principally  gaseous  ;  but,  as  the  pro- 
portion of  ponderable  fluid  increases,  decubitus 
on  the  sound  side  becomes  impossible.  In  like 
manner,  in  cases  of  empyema,  the  dyspnoea  is 
generally  greatly  aggravated  by  this  posture;  but 
when  the  fluid  has  been  discharged,  the  patient  is 
immediately  able  to  lie  on  the  sound  side,  though 
the  necessity  for  its  free  dilation  continues  as  great 
as  ever,  the  diseased  side  being  still  in  a  state  of 
inaction.  Thus,  in  a  case  of  empyema  with 
pneumo-thorax.  where  paracentesis  was  performed 
the  patient  could  lie  on  the  sound  side  on  the  niglit 
after  the  fluid  was  drawn  oil',  though  it  was  ascer- 
tained by  auscultation  that  the  side  was  then  filled 
with  air.  (See  Dublin  Hospital  Reports,  vol.  v  • 
and  Townseud  in  Cydopaidia  of  Practical  Afediciiie' 
art.  Empyema.)  ' 
[In  empyema  with  pneumo-thorax,  the  disten- 
sion of  thu  pleural  cavity  with  air  often  occasions 
pressure  through  the  mediastinum  upon  the  healthy 
lung.  (See  Empuvsbma.)  The  proof  that  fluid 
m  one  pleura  may  compress  the  opposite  \nns 
IS  given  III  the  fact,  stated  below,  tliat  the  lieart 
may  be  thereby  pushed  towards  the  healthy  side 
ot  the  chest.J 

When  empyema  is  double,  the  patient  can  seldom 
He  in  the  horizontal  position;  but  remains  seated 
and  with  the  trunk  inclined  forward.  * 

Although  surgeons  should  be  nwarc  that  pa- 
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tients  with  empyema  can  sometimes  lie  in  any 
position,  without  particular  aggravation  of  the  dif- 
ficulty of  breathing,  yet,  it  ought  to  be  distinctly 
understood,  that  the  generality  of  patients  cannot 
jilace  themselves  on  the  side  opposite  to  that  on 
which  the  collection  of  pus  is  situated,  without 
their  respiration  being  very  materially  obstructed. 
Another  circumstance,  also,  which  deserves  to  be 
mentioned  while  we  are  treating  of  the  symptoms 
of  empyema,  is,  that  the  oedema  of  the  integu- 
ments is  sometimes  not  confined  to  the  thorax, 
but  extends  to  more  remote  parts,  on  the  same  side 
of  the  body  as  the  collection  of  matter.  Both  the 
foregoing  remarks  are  confirmed  by  au  interesting 
case  published  by  Mr.  Hey. 

Sept.  3,  1788,  Mr.  Hey  was  desired  to  visit 
John  Wilkinson,  who  had  been  ill  ten  days  of  the 
influenza.  Tlie  patient  was  found  labouring  under 
a  fever,  attended  with  cough,  difficulty  of  breath- 
ing, and  pain  in  the  left  side  of  tiie  thorax.  He 
was  bled  once;  blisters  were  repeatedly  applied  to 
the  chest ;  and  he  took  nitre  and  antimonials,  with 
a  smooth  linctus  to  allay  his  cough.  "  He  was  re- 
j)eatedly  relieved  by  these  means,  especially  by  the 
application  of  the  blisters  ;  but  repeatedly  relapsed. 
At  last,  he  became  so  ill,  that  he  breathed  with  the 
utmost  difficulty,  and  could  not  lie  on  the  right  side, 
without  danger  of  immediate  suffocation.'' 

Mr.  Hey  found  the  patient  in  the  state  just  now 
described  on  the  17th  of  September.  "His  face 
and  especially  his  eyelids  were  a  little  swollen  on 
the  left  side."  The  left  side  of  the  thorax  was 
larger  than  the  right,  and  its  integuments  were 
oedematous.  Upon  pressing  the  intercostal  mus- 
cles, they  felt  distended  ;  they  yielded  a  little  to 
a  strong  pressure,  but  rebounded  again.  The 
abdomen,  especially  at  its  upper  part,  appeared  to 
be  fuller  than  in  the  natural  state.  (See  Heys 
I'vactkal  Obs.  in  Surgery,  p.  476.)  This  last 
symptom  is  also  particularly  noticed  by  Boyer. 
(Mai.  Chir.  t.  vii.  p.  357.) 

Another  remarkable  symptom,  which  is  occa- 
sionally produced  by  collections  of  fluids  in  the 
chest,  is  an  alteration  in  the  position  of  the  heart. 
I  have  seen  a  patient  in  St.  Bartholomew's  hos- 
pital, who  had  so  large  a  quantity  of  matter  in  the 
left  bag  of  the  pleura,  that  it  completely  displaced 
the  heart,  which  pulsated  against  the  inside  of  the 
chest,  at  a  considerable  distance  to  the  right  of  the 
sternum.  This  man's  life  might  perhaps  have  been 
saved,  had  paracentesis  thoracis  been  performed  in 
time.  Some  suspected  an  aneurism  from  the 
throbbing  on  the  right  of  the  sternum  ;  and  the 
case  was  not  fully  understood  till  after  death, 
when  the  body  was  opened.  Closer  attention  to 
the  symptom,  however,  might  have  shown  that  it 
was  an  empyema,  and  that  making  an  opening,  for 
the  discharge  of  the  matter,  aiforded  the  only  ra- 
tional chance  of  preserving  life.  There  h.id  been 
pain  and  inflammation  in  the  chest,  followed  by 
^hivcring9  ;  there  was  very  great  difficulty  of 
lireathing  ;  the  heart,  which  previously  used  to 
beat  in  the  usual  place,  no  longer  did  so  ;  but  now 
pulsated  on  the  right  side  of  tiie  thorax. 

That  the  heart  should  be  displaced  in  this  man- 
ner by  any  large  collectinu  of  fluid  in  the  left 
cavity  of  the  thorax,  one  would  naturally  expect. 
Baron  Liirroy  has  related  a  highly-interesting  case, 
where  the  heart  was  not  only  pushed  considerably 
to  the  right  of  the  sternum,  but  its  action  was  so 
much  impeded  by  the  derangement  of  its  position. 


that  the  pulse  in  the  large  arteries  was  thereby 
rendered  extremely  feeble.    In  this  instance,  also, 
the  diaphragm  had  descended  so  low  down  'as  to 
force  some  of  the  small  intestines  into  the  cavity  of 
the  pelvis.    {Man.  de  Chir.  Militaire,  t.  iii.  p. 
447,  &c.)    Pelletan  has  recorded  an  example,  in 
which  a  collection  of  fluid  in  the  left  cavity  of  the 
chest  displaced  the  heart,  the  pulsations  of  which 
were  perceptible  betwixt  the  third  and  fourth  ribs 
of  the  right  side,  near  the  sternum.  {CliniquA 
Chir.  t.  iii.  p.  276.)    Boyer  speaks  of  one  case,  in 
which  the  displacement  of  the  heart  was  so  exten- 
sive that  its  pulsations  were  felt  near  the  right 
axilla.    (Traiti  des  Mai.  Chir.  t.  vii.  p.  357.)  In 
the  anatomical  collection  at  Strasburg,  is  a  pre- 
paration exhibiting  the  displacement  of  the  heart 
into  the  right  side  of  the  chest,  by  matter  in  the 
left  pleura,  the  left  lung  being  nearly  annihilated. 
(Lobaiein,  Compte  de  son  Museum  Anat.  p.  39, 8vo. 
1820.)    When  empyema  is  on  the  right  side,  the 
change  in  the  heart's  position  is  not  in  general  so 
remarkable;  yet,  with  the  stethoscope,  it  will  ge- 
nerally be  found  to  pulsate  considerably  to  the 
left  of  its  natural  situation.    In  two  cases,  referred 
to  by  Dr.  Townsend,  the  pulsation  was  distinctly 
felt  in  the  axilla  between  the  fourth  and  fifth 
ribs.    {Cyclopcedia  ofPract.  Med.  art.  Emjyyenia.) 
The  heart  is  sometimes  thrust  downward  by  col- 
lections of  fluid  in  both  sides  of  the  chest,  and  its 
pulsation  is  distinguishable  in   the  epigastrium. 
{Hodgson,  On  the  Diseases  of  Artej-ies  and  Veins,  p. 
95.)    In  cases  of  extensive  empyema,  even  the 
liver  has  been  pressed  down  into  the  right  iliac 
fossa.  {Stall,  Ratio  Medendi.)   The  descent  of  the 
diaphragm,  by  thrusting  the  abdominal  viscera  be- 
fore it,  may  cause  an  appearance  as  if  the  liver 
were  enlarged.    Of  this,  an  instance  is  recorded  by 
M.  Roux,  the  true  nature  of  which  was  detected 
by  Bichat,  who  cured  the  patient  by  paracentesis. 
{CEimr.  Chir.  de  Desault,  t.  iii.) 

When  the  cavity  of  the  pleura  contains  fluid, 
and  the  siu-geon  strikes  the  thorax  repeatedly  with 
the  ends  of  his  fingers,  a  dull  sound  is  produced, 
quite  different  from  what  would  occur,  were  the 
chest  in  its  natural  state.  Besides  this  dulness  of 
sound  on  percussion,  the  respiratory  murmur  is 
absent  on  the  diseased  side,  which  remains  per- 
fectly' motionless,  when  the  cavity  is  entirely  filled 
witli  fluid.  Sometimes  the  lung  is  not  completely 
compressed  by  the  fluid,  and  then  a  diminished 
respiratory  murmur,  oegophonj',  &c.,  may  be  heard 
over  parts  of  the  thorax.  In  the  opposite  lung, 
puerile  respiration  is  distinguishable,  accom- 
panied with  violent  action  of  the  respiratory 
muscles. 

The  symptoms  of  erap3'ema  are  frequently  equi- 
vocal. Panarolins  opened  a  man,  whose  left  lung 
was  destroyed,  at  the  same  time  that  the  thorax 
contained  a  considerable  quantity  of  pus.  Al- 
though the  patient  had  been  ill  for  two  months,  ho 
had  suftered  no  difficulty  of  breathing,  and  had 
had  only  a  slight  cough.  Le  Dran  met  with  a  case 
of  nearly  the  same  kind.  A  patient,  who  had  been 
for  tliree  days  affected  with  a  considerable  oppres- 
sion, and  an  acute  pnin  on  the  leftside  of  the  chest, 
got  somewhat  better.  He  felt  no  material  difliculty 
of  breathing,  on  whatever  side  he  lay.  The  only 
thing  which  he  complained  of,  was  tlie  sense  of  a 
fluctuation  in  the  thora.\-,  and  a  little  obstruction  of 
his  respiration,  when  he  was  in  a  sitting  posture. 
These  symptoms  did  not  seem  sufficiently  decided 
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to  justify  the  operation,  and  it  was  delayed.  The 
Febrile  symptoms  continued,  with  cold  sweats,  and 
the  patient  died  on  tiie  eighth  day.  Five  pints 
of  pus  were  found  collected  in  tlio  chest.  (See 
Lc.  Draii's  Ohs.  in  Surgery,  pp.  109,  110,  edit.  2.) 

The  symptoms  more  particularly  depending  upon 
empyema  itself,  that  is  to  say,  upon  disease  and 
suppuration  within  the  chest,  are  nearly  the  same 
<is  those  which  accompany  all  large  deep-seated 
abscesses.  Tlie  fever  attending  the  thoracic  inflam- 
mation, which  ends  in  suppuration,  gradually  dimi- 
nishes, but  does  not  entirely  cease.  On  the  contrary', 
it  soon  changes  into  hectic,  attended  with  flushings 
of  the  cheeks,  heat  of  the  palm  of  the  hands,  and 
exacerbations  every  evening,  and  after  meals.  In 
the  night,  tlie  upper  parts  of  the  body  are  covered 
with  perspiration;  the  patient  is  tormented  within- 
satiable  thirst  ;  his  appetite  fails  ;  his  debility  be- 
comes extreme  ;  he  is  subject  to  frequent  fainting 
fits  ;  diarrhcea  ensues  ;  and  the  finger  nails  become 
curved,  shining,  and  of  the  yellow  tinge  observable 
all  over  the  body.  At  length,  the  utmost  ema- 
ciation, and  the  facies  Hippocratica,  come  on, 
frecpiently  attended  with  dilated  pupils,  and 
enfeebled  vision,  and  indicating  the  approach  of 
death. 

As  the  operation  of  empyema,  and  some  other 
particulars,  relating  to.  this  subject,  are  treated  of 
in  another  part  of  this  Dictionary  (see  Paracen- 
tesis OP  THE  Thorax),  it  will  only  be  necessary 
for  me  here  to  subjoin  a  list  of  works,  which  may 
be  advantageously  consulted  for  information  on  em- 
pyema. 

A.  Vater  et  J.  E.  Mutillet,  Empyema,  e  vomica 
pulmonis,  rupta  in  cavitatem  pectoris  de.xtram  effusa, 
indeque  pulrao  luijus  lateris  compressus  penitusque 
ab  officio  remotus,  Wittemb.  1731.  {Holler,  Uisp.  ad 
Morb,  2.  4031.)  Sharp's  Critical  Enquiry  into  the 
Present  State  of  Surgery,  sect,  on  Empyema.  Le 
Bran's  Obs.  in  Surgery.  J.  L.  Petit,  Maladies 
Chirurgicales,  t.  i.  chap.  iii.  Warner's  Cases  in  Sur- 
ffery,  chap.  vi.  edit.  4.  M^m.  sur  rOp6-ation  du 
Trypan  us  Sternum,  par  M.  de  la  Martinifere,  in  M^m. 
de  I'Acad.  Royale  de  Chirur^ie,  t.  xii.  p.  342.  edit. 
12mo.  L.  G.  Van  Melcote,  Do  Erapyemate,  Tenera- 
niuiid.  1783.  Sabaticr,  M(5decine  Operatoire,  t.  2.  p. 
247,  &c.  edit.  1.  Andouard,  De  I'Empyeme,  Cure 
Rndicale  obtenue  par  I'Operation,  &c.  8vo.  Paris,  1808. 
Flajani,  Collezione  d'Osservazioni,  &c.  di  Chirurp;ia, 
t.  iii.  p.  183,  &c.  8vo.  Roma,  1802.  llicherand,  Nosogr. 
Cliir.  t.  iv.sect.des  Maladies  del'Apparelrespiratoire. 
Iley's  Practical  Obs.  in  Surgery,  ed.  3.  Lansus,  Pa- 
thologie  Chir.  t.  i.  p.  122.  &c.  Larrcy,  Mdm.  de 
ChirurKie  Militaire,  t.  iii.  p.  442 ;  et  t.  iy.  p.  35G.  &c. 
I'ellelan,  Clinique  Chir.  t.  iii.  p.  236.  &c.  J.  JJcimcn, 
Principles  of  iMilitary  Surgery,  p.  384.  &c.  ed.  2.  8vo. 
Edinb.  1820.  Boijcr,  Mai.  Chir.  t.  vii.  p.  351,  &c. 
8vo.  Paris,  1821.  Andral,  Precis  d'Anatomie  Pathol. 
Also,  Clinique  Mt!d.  t.  ii.  Archer,  in  Trans,  of  Dublin 
Association,  &c.  vol.  ii.  Lnenncc,  On  Diseases  of  the 
Chest,  ed.  by  Forbes.  Duncan,  in  Ed.  Med.  Chir. 
Trans,  vol.  i.  Graves  ami  Stokes,  in  Dublin  Hospital 
Reports, vol.  t.  Edinb.  Med.Journ.No.93.  'I'ownsend, 
art.  Empyema,  in  Encyclopaidia  of  Practical  Medi- 
cine, part  7. 

ENCANTHIS  (from  iv,  and  KdpOos,  the  angle 
of  the  eye),  at  its  commencement,  is  a  small,  soft, 
red,  and  sometimes  rather  livid,  excrescence,  which 
grows  from  the  caruncula  lachrymalis,  and,  at  the 
same  time,  from  the  neighbouring  semilunar  fold 
of  the  conjunctiva.  The  inveterate  encanthia  is 
ordinarily  of  considerable  magnitude  ;  its  roots  ex- 
tend beyond  thecaruncula  lachrymalis  and  semilunar 
fold,  to  the  membranous  lining  of  one  or  both  eyelids. 
Tile  patient  experiences  very  serious  inconvenience 
from  its  interposition  between  the  commissure  of 
the  eyelids,  which  it  necessarily  keeps  asunder. 


Thus,  indeed,  it  keeps  up  a  chronic  ophthalmia, 
impedes  the  action  of  the  eyelids,  and,  in  parti- 
cular, prevents  the  complete  closure  of  the  eye. 
Besides,  partly  by  compressing,  and  partly  by 
displacing  the  orilices  of  tlic  puncta  lachrymalia,  it 
obstructs  the  free  passage  of  the  tears  into  the  nose. 

According  to  Scarpa,  this  excrescence,  on  its 
first  appearance,  is  commonly  granulated,  like  a 
mulberry,  or  is  of  a  ragged  and  fringed  structure. 
Afterwards,  when  it  has  acquired  a  certain  size, 
one  part  of  it  represents  a  granulated  tumour, 
while  the  rest  appears  like  a  smooth,  whitish,  or 
ash-coloured  substance,  streaked  with  varicose  ves- 
sels, sometimes  advancing  as  far  over  the  conjunctiva, 
covering  the  side  of  the  eye  next  to  the  nose,  as 
where  the  corneaand  sclerotic  vmite.  In  this  ad- 
vanced state,  the  encanthis  constantly  interests  the 
caruncula  lachrymalis,  the  plica  semilunaris,  and 
the  membranous  lining  of  one  or  both  eyelids.  In 
addition  to  the  roots,  which  in  such  circumstances 
connect  the  excrescence  with  the  caruncula  lachry- 
malis, the  semilunar  fold,  and  the  conjunctiva  of 
the  globe  of  the  eye,  the  encanthis  emits  an  ap- 
pendage, or  prominent  firm  elongation,  along  the 
inside  of  the  upper  or  lower  eyelid,  in  the  direc- 
tion of  its  edge.  The  middle,  or  body,  of  the  en- 
canthis divides  near  the  cornea,  as  it  were,  like  a 
swallow's  tail,  to  form  two  appendages,  or  elonga- 
tions, one  of  which  extends  along  the  inner  surface 
of  the  upper  eyelid  by  the  margin  of  which  it  is 
covered,  while  the  other  shoots  in  a  direction  from 
the  internal  towards  the  external  angle,  along  the 
inside  of  the  lower  eyelid,  which  also  conceals  it 
beneath  its  edge. 

The  body  of  the  encanthis,  or  that  middle  por- 
tion of  the  whole  excrescence,  which  reaches  from 
the  caruncula  lachrymalis  and  semilunar  fold,  in- 
clusively, over  the  conjunctiva  almost  to  the  junc- 
tion of  the  sclerotica  with  the  cornea,  sometimes 
forms  a  prominence,  as  large  as  a  small  nut  or  chest- 
nut. At  other  times,  it  is  of  considerable  size,  but 
depressed,  and  broken  down,  as  it  were,  at  its 
centre.  Still,  however,  the  body  of  the  encanthis 
preserves  that  granulated  appearance  which  pre- 
vailed at  first  ;  while  one,  or  both  the  appendages, 
on  the  inside  of  the  eyelids,  appear  rather  like  a 
fleshy  than  a  granulated  substance. 

Sometimes,  the  encanthis  assumes  a  cancerous 
malignancy,  evinced  by  the  dull,  red,  leaden,  or 
(as  Beer  says)  the  bluish-red  colour  of  the  excre- 
scence ;  by  its  excessive  hardness,  and  the  lancin- 
ating pains  which  occur  in  it,  and  extend  to  the 
forehead,  the  whole  eye-ball,  and  the  temple,  es- 
pecially when  the  tumour  has  been  slightly  touched  • 
by  the  propensity  of  the  excrescence  to  bleed  ;  and 
by  the  partial  ulcerations  on  its  surface,  which 'emit 
a  fungous  substance,  and  a  thin,  and  exceedingly 
acrid  discharge.  The  disease  is  constantly  attended 
with  epiphora,  and  preceded  by  a  scirrhous  indura- 
tion of  the  caruncle.  The  eyeball,  and  neighbour- 
ing bones,  which  are  of  a  spongy  texture,  soon  par- 
ticipate in  the  disease,  and  the  lower  eyelid  be- 
comes everted.  {Beer,  Lcli.re  von  den  Auqcnh- 
b.  ii.  p.  187,  10!!.)  This  form  of  encanthis  only 
admits  of  palliative  treatment  ;  unless,  indeed,  aii 
efi'ort  be  made  to  extirpate  it  entirely,  together  with 
the  whole  of  what  is  contained  in  the  orbit,  and 
even  then,  the  event  is  dubious.  '  ' 

Beer  joins  Scarpa  in  the  statement  that  the  ope- 
ration rarely  proves  successful,  and  adds,  that  it 
is  always  followed  by  an  incurable  weeping,  and 
S  S 
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a  considerable  eversion  of  the  lower  eyelid.  (Vol. 
cit.  p.  189.)  Fortunatelj',  the  truly  cancerous 
encanthis  is  uncommon  ;  Mr.  Guthrie  has  not 
seen  it  ;  {Oporative  Stirgcry  of  the  Eye,  p.  117), 
and  Mr.  Travers,  who  was  surgeon  to  the  London 
Eye  Infirmary  several  years,  never  met  with  an 
instance  of  it.  {Synopsis  of  Diseases  of  the  Eye, 
p.  103.) 

The  benign  encanthis,  how  large  soever  it  may 
be,  is  always  curable  by  extirpation.  Those  in- 
stances, which  are  small,  incipient,  and  granulated, 
like  a  mulberry,  or  of  a  fringed  structure,  which 
originate  either  from  the  caruncula  lachr3'malis,  or 
the  semilunar  fold  of  the  conjunctiva,  or  from  both 
these  parts  together,  and  even  in  part  from  the  in- 
ternal commissure  of  the  eyelids,  may  be  raised 
by  means  of  a  pair  of  hook  forceps,  and  cut  oif  from 
the  whole  of  their  origin,  closely  to  their  base,  with 
the  curved  scissors  with  convex  edges.  In  cutting 
out  an  encanthis  of  small  size,  care  should  be  taken 
not  to  remove,  together  with  that  portion  of  the 
excrescence  which  originates  from  the  caruncula 
lachrymalis,  any  more  of  this  latter  body  than  is 
absolutely  necessary  for  the  precise  eradication  of 
the  disease,  in  order  that  no  irremediable  weeping 
may  be  occasioned. 

When  the  little  excrescence  has  been  detached 
from  all  its  roots,  says  Scarpa,  the  eye  must  be 
washed  several  times  with  cold  water,  in  order  to 
cleanse  it  from  the  blood,  and  then  it  is  to  be 
covered  with  a  piece  of  fine  linen,  and  a  retentive 
bandage.  On  the  5tb,  6th,  or  7th  day  the  inflam- 
mation arising  from  the  operation  entirely  ceases, 
and  the  suppuration  from  the  wound  is  accom- 
panied with  the  mucous  appearance  already  de- 
scribed. The  little  wounds  are  then  to  be  touched 
with  a  piece  of  alum,  scraped  to  a  point  like  a 
crayon,  and  the  zinc  collyrium  is  to  be  injected  into 
the  aflfected  eye  several  times  a  day.  If  these 
means  should  not  bring  about  the  wished-for  cica- 
trisation, but,  on  the  contrary,  the  small  wounds 
situated  on  the  caruncula  and  internal  commissure 
of  the  eyelids  should  become  stationary  and  co- 
vered with  proud  flesh,  the  nitrate  of  silver  ought 
to  be  applied  to  them. 

Excision  is  equally  applicable  to  the  inveterate 
encanthis,  which  is  of  considerable  size,  and  broken 
dov^n  at  its  body,  or  which  forms  a  prominence, 
as  large  as  a  nut,  or  chestnut,  with  two  fleshy  ap- 
pendages extending  along  the  inner  surface  of  one 
or  both  eyelids.  The  application  of  a  ligature  to 
such  an  excrescence  ought  never  to  be  regarded 
as  a  method  of  cure  ;  for  the  large,  inveterate  en- 
canthis never  has  a  sufficiently  narrovv  neck  to  ad- 
mit of  being  tied.  On  the  contrary,  when  the 
tumour  is  voluminous,  its  roots  invariably  extend 
to  the  caruncula  lachrymalis,  the  semilunar  fold, 
and  the  conjunctiva  covering  of  the  eyeball,  often- 
times nearly  as  far  as  the  cornea.  In  this  state, 
also,  the  encanthis  has  one  or  two  fleshy  appendages, 
which  reach  along  the  membranous  lining  of  one  or 
both  eyelids.  Hence,  though  the  ligature  were  to 
produce  a  separation  of  the  body  of  the  encanthis, 
one  or  both  the  appendages  would  still  remain  to 
be  extirpated.  The  second  operation  could  only  be 
accomplished  with  the  knife.  In  this  disease,  there 
is  no  foundation  for  the  fear  of  hajmorrhage,  to 
which  the  advocates  for  the  ligature  attach  so  much 
importance  ;  for,  cases  are  recorded  of  considerable, 
inveterate  encanthes  being  removed,  without  the 
least  untoward  occurrence  from  loss  of  blood.  To 


these,  Scarpa  observes,  he  could  add  a  great  num- 
ber of  his  own,  so  that  no  doubt  can  now  be  enter- 
tained on  this  point. 

When  the  encanthis  is  large,  and  inveterate, 
with  two  extensive  fleshy  elongations,  one  on  the 
inside  of  the  upper  eyelid,  and  the  other  on  that  of 
the  lower  one,  we  are  to  proceed  in  the  following 
manner.  The  patient  being  seated,  an  assistant 
is  to  turn  out  the  inside  of  the  upper  ej-elid,  so  as 
to  make  one  of  the  appendages  of  the  encanthis 
project  outward.  By  means  of  a  small  bistoury,  a 
deep  incision  is  next  to  be  made  into  the  elonga- 
tion, in  the  direction  of  the  margin  of  the  ej'elid  ; 
and  then  having  taken  hold  of,  and  drawn  it  for- 
wards with  a  pair  of  forceps,  we  are  to  separate  it, 
throughout  its  whole  length,  from  the  inside  of  the 
upper  eyelid,  proceeding  from  the  external  towards 
tlie  internal  angle  of  the  eye,  as  far  as  the  body,  or 
middle  of  the  encanthis.  We  are  then  to  do  the 
same  to  the  liporaatous  appendage  on  the  inside  of 
the  lower  eyelid.  Afterwards  the  body  of  the  en- 
canthis is  to  be  elevated,  if  possible,  with  a  pair  of 
forceps  ;  but  when  this  instrument  will  not  answer 
the  purpose,  a  double  hook  must  be  employed. 
This  middle  portion  is  now  to  be  detached,  partly 
with  the  bistoury,  and  partly  with  the  curved  scis- 
sors, from  the  subjacent  conjunctiva,  on  the  globe 
of  the  eye,  from  the  semilunar  fold,  and  from  the 
caruncula  lachrymalis  ;  dividing  the  substance  of 
this  last  part  more  or  less  deeply,  according 
to  the  depth  and  hardness  of  the  large  inveterate 
encanthis.  Here  it  is  proper  to  state  distinctly, 
that  when  we  have  to  deal  with  an  old,  large 
tumour  of  this  nature,deeply  rooted  in  the  caruncula 
lachrymalis,  it  is  not  generallj'  in  our  power  to  pre- 
serve a  sufficient  quantity  of  the  substance  of  this 
part,  to  prevent  the  tears  from  dropping  over  the 
cheek,  after  the  wound  is  healed. 

After  the  operation  the  eye  is  to  be  repeatedly 
washed  with  cold  water.  The  rest  of  the  treatment, 
consequent  to  the  extirpation  of  a  large  encanthis, 
is  almost  the  same  as  that  explained  in  speaking  of 
the  small  incipient  case.  Bathing  the  eye  very 
frequently  in  the  lotion  of  mallows,  and  employing 
anodyne,  detergent  collyria,  are  tlie  best  local  means, 
until  the  mucous  appearance,  preceding  suppuration, 
has  taken  place  on  the  surface  of  the  wound.  Tiien 
we  may  have  recourse  to  mild  astringent  ointments 
and  collyria.  The  mildest  topical  applications  are 
generally  the  best,  both  in  the  first  stage  of  suppu- 
ration, as  well  as  afterwards,  particularly,  when, 
together  with  the  encanthis,  a  considerable  piece  of 
the  conjimctiva,  covering  the  eyeball  towards  the 
nose,  and  intimately  connected  with  the  body  of  the 
excrescence,  has  been  removed. 

One  enlargement  of  the  lachrymal  caranclc  ad- 
mits of  cure  by  the  application  of  leeches,  repeated 
scarifications,  and  the  nitrate  of  silver.  (See  Mid- 
dlemore,  On  Diseases  of  the  Eye,  vol.  ii.  p.  546.) 

{C.  Dado:) 

Consult  Scarpa,  sulle  Malattie  desU  Occlii,  ed.  5. 
en  p.  12.  Jlic/itcr,  Anfangs^r.  der  AYundarzn.  band. 
2.  p.  473,  &c.  edit.  1802.  G.  J.  Beer,  Lehre  von  den 
Auirenkr.  b.  ii.  p.  187.  8vo.  Wien,  1817.  B.  Travers, 
A  Synoiisis  of  the  Dis.  of  the  Eye,  p.  103,  &c.  G.  J. 
Giit/irie,  Lectures  on  the  Operative  Surgery  of  the 
Eye,  8vo:  Lond.  1823.  p.  117,  &c.  R.  Middlcmore, 
On  Dis.  of  the  Eye,  vol.  ii.  p.  545.  8vo.  Lond.  1835. 
Wm.  Mackenzie,  On  Dis.  of  the  Eye,  cd.  ii.  p.  254. 
8vo.  Lond.  1835.  Carron  dcPillards,  Guide  Pratique ; 
tonic  i.  p.  454.  Paris  1838.  For  cases  of  extirpation, 
see  Piirmmin's  Chirurjficn  curiosn,  trnnslated  by 
fi!/vrengell,  p.  59.  Loniion  1700.  Boueliacourt,  Revue 
M6dicale,  Avril  1842,  p.  6. 
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ENCEPHALOCELE.  (From  ivKeipaKov,  the 
brain,  and  K^Ar;,  a  tumour.)  A  hernia  of  the  brain. 
(See  Hernia  Cerkbri.) 

ENCYSTED  TUMOURS.  (See  Tumours, 
Encysted.) 

ENEMA.  The  following  are  some  of  the 
most  useful  glysters  employed  in  the  practice  of 
siu'gery, 

Cal7iariic. 
P>.    Decocti  hordei  ib  j. 

Sodii  chlovidi  ^i- — Misce. 
Jl.    Decocti  avenaj  lb  j. 

Olei  oliva;  ^  ij. 

Magnesise  sulphatis  ^  j.  —  Misce. 
Anod}/?ie. 

P;.    Mucilaginis  amyli.  Aquas  destillatae  sing. 

5  ij.    TincturcB  opii  guttas  XL. — Misce. 
P).    Olei  olivffi  3  iv.    Tincturso  opii  guttas  XL. 

— Misce. 

The  two  latter  are  particularly  useful,  when 
great  irritation  exists  about  the  rectum,  bladder, 
or  urethra.  They  have  great  effect  in  diminishing 
spasmodic  affections  of  this  canal  and  neck  of  the 
bladder.  Hence  they  are  often  employed  in  re- 
tention of  urine,  in  which  cases  their  total  quantity 
should  not  exceed  two  or  three  ounces,  which 
will  be  more  likely  than  a  larger  quantity  to 
remain  within  the  bowel  a  sufficient  time  to  let 
the  anodyne  qualities  of  the  opium  have  the  de- 
sired influence. 

Tobacco, 

Employed  in  cases  of  strangulated  hernia. 

|!>.  Nicotians  3  j.  Aq.  ferventis  lb  j.  The  plant 
is  to  be  macerated  ten  minutes,  and  the  liquor 
then  strained  for  use.  One  half  should  be  first 
injected,  and  soon  afterwards  the  other,  unless  the 
glyster  operate  with  dangerous  violence,  as  it  some- 
times does  in  particular  constitutions. 

ENTEROCELE.  (From  k'vrepa,  the  bowels, 
and  K<)A.r?,  a  tumour.)  A  hernia,  the  contents  of 
which  are  intestine.    (See  Hernia.) 

ENTERO-EPIPLOCELE.  (Erom  (vrepa,  the 
bowels,  iirlTr\oOv,  the  omentum,  and  /cljAi,  a  tu- 
mour.) A  hernia,  the  contents  of  which  are  both 
intestine  and  omentum.    (See  Hernia.) 

ENTROPIUM  (from  eV  and  rpeTroi,  to  turn). 
An  inversion  of  the  eyelids,    (See  Trichiasis.) 

EPIPHORA  (from  imfpepu,  to  carry  with 
force).  By  this  term  is  meant  an  accumulation  of 
tears  on  the  anterior  part  of  the  eye  ;  in  consequence 
of  which,  the  person  affected  is  not  only  under  the 
necessity  of  frequently  wiping  them  away,  but  vision 
is  injured  by  the  morbid  refraction  which  they  pro- 
duce of  the  rays  of  light  that  enter  the  pupil. 
Slillicidimi  lachrymarumh  distinguished  by  modern 
writers  from  epiphora :  the  cause  of  stillicidium  lies 
in  some  obstacle  to  the  absorption  and  convej-ance 
of  the  tears  from  the  lacus  lacryroarum  into  the  sac. 
Epiphora,  on  the  other  hand,  consists  in  a  super- 
abundant secretion  of  tears,  and  is  a  disease  of  the 
secreting,  not  of  the  excreting,  parts  of  the  lachry- 
mal organs.  (See  W.  M.  M'Kenzic's  valuable 
Essarj  on  the  Diseases  of  the  Lachrymal  Organs,  p. 
47.  8vo.  Lend.  1819  ;  and  Beer,  Lehre  von  den 
Aupenkr.h.  u.,andart.  LaciirYiMai.  Apparatus.) 

EPIPLOCELE.  (From  MttKoov,  the  omen- 
tum, and  K^Ai7,  a  tumour.)  A  hernia,  formed  by  a 
protrusion  of  the  omentum.    (See  PIernia.) 

EPULIS.  (From  im,  upon,  and  ol\a,  the 
gums.)    A  small  tubercule  on  the  gums.    It  is 


sometimes  cancerous.  The  best  plan  of  cure  is  t" 
extirpate  it  with  a  knife.' 

ERETHISMUS.  (From  e>60/fw,  to  iiTitate.) 
The  state  of  irritation  attending  the  earl5'-  stage 
of  acute  diseases.  Mr.  Pearson  has  described  a 
state  of  the  constitution  produced  by  mercury 
acting  on  it  as  a  poison.  He  calls  it  the  mercurial 
erethismus,  and  mentions,  that  it  is  characterised 
by  great  depression  of  strength,  anxiety  about  the 
prsecordia,  irregular  action  of  the  heart,  frequent 
sighing,  trembling,  a  small,  quick,  sometimes  in- 
termitting pulse,  occasional  vomiting,  a  pale  con- 
tracted countenance,  a  sense  of  coldness  :  but 
the  tongue  is  seldom  furred,  nor  are  the  vital  and 
natural  functions  much  disturbed.  In  this  state, 
any  sudden  exertion  will  sometimes  prove  fatal. 
Mr.  Pearson  advises,  with  a  view  of  preventing 
the  dangerous  tendency  of  this  affection,  the 
immediate  discontinuance  of  the  use  of  mer- 
cury; and  exposing  the  patient  to  a  dry  cool 
air.  The  incipient  erethismus  may  often  be  averted 
by  the  camphor  mixture  and  large  doses  of  am- 
monia, if  mercury  be  also  left  off.  Sarsaparilla  is 
also  beneficial,  when  the  stomach  will  bear  it. 
{Pearson,  On  Lues  Venerea,  p.  166,  &c.  edit.  2.) 

ERYSIPELAS  is  a  Greek  word,  derived,  as 
some  say,  from  ipveiv,  to  draw,  and  TreAas,  vicinum, 
because  of  its  tendency  to  draw  neighbouring  parts 
into  the  same  state  ;  in  other  words,  because  of  its 
tendency  to  spread.  Others  derive  it  from  ipuBpos, 
red,  and  iriXos,  livid  ;  or  from  ipvOpos,  and  neWa. 

[It  may  be  defined  to  be  a  fever,  attended  with 
spreading  inflammation  of  the  skin,  or  of  the  skin 
and  areolar  tissue.  It  begins  with  shivering,  and 
other  symptoms  of  feverishness  ;  then  come  a 
spreading  redness  and  swelling  of  the  skin  of  the 
part  which  is  the  seat  of  inflammation.  Vesications 
often  follow  ;  and  the  disease,  in  its  milder  form, 
may  produce  no  worse  effects  than  loss  of  cuticle, 
and  shedding  of  the  hair.  In  severe  cases,  widely 
spread  unhealthy  exudation  into  thg  areolar  tissue 
ensues,  with  sloughing. 

Much  confusion  has  arisen  from  the  use  of  the 
term  erythema  ;  which  has  been  applied  to  desig- 
nate sometimes  the  mildest  forms  of  erysipelas, 
sometimes  mere  redness  of  the  skin  from  local 
causes.  Cullen,  for  instance,  said,  "Wheji  the 
external  inflammation  is  an  exanthema,  and  sj-mp- 
tomatical  of  an  affection  of  the  whole  system,  I 
shall  then  name  the  disease  Erysipelas  ;  but 
when  the  disease  is  an  affection  of  the  skin  alone, 
and  very  little  of  the  whole  system,  or  when  the 
affection  of  the  system  is  only  symptomatical  of  the 
external  inflammation,  I  shall  give  the  disease  the 
name  of  Erythema."  {Ctdlcn's  First  Lines, 
vol.  i.  p.  296.)  Yet  Cullen  really  describes  what 
is  generally  known  as  simple  erysipelas  under  the 
term  erythema. 

The  fact  is,  that  imder  tho  word  Erythema 
(whose  consequence  in  nosology  would  soon  vanish 
if  it  were  replaced  by  its  English  equivalent,  red- 
ness,) are  confounded  many  aftcctions  which  have 
no  alliance  with  erysipelas,  nor  with  each  other. 
For  instance,  there  is  the  erythema  nodosum,  a  pecu- 
liar exudation  into  the  areolar  tissue  of  the  shins 
and  elbows,  whose  real  alliance  is  with  purpiu'a  ; 
and  tho  erythema  inlertrir/o,  or  chafing  of  infants 
when  not  kept  clean  ;  and  there  are  the  varieties 
caused  by  sunburn,  and  by  frost  bite,  and  by  rube- 
facient and  irritating  applications.  The  better  plan 
will  be  to  exclude  absolutely  from  erysipelas  all 
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ei7tliematou8  affections  arising  from  local  causes 
or  from  slight  derangements  of  the  stomach,  and 
which  do  not  possess  the  spreading  character,  and 
true  alliances  and  tendencies  of  erysipelas. 

A  consideration  of  the  places  in  which  erysipelas 
flourishes,  of  the  causes  from  which  it  proceeds, 
and  of  the  maladies  to  which  it  may  give  rise  by 
contagion  or  infection,  shows  clearly  enough  that 
its  alliances  are  witk  diffuse  inflammation  of  the 
areolar  tissue,  spreading  inflammation  of  veins  and 
lymphatics  and  of  serous  and  mucous  membranes, 
and  puerperal  fever — diseases  all  attended  with  a 
poisoned  state  of  the  blood,  all  capable  of  being  pro- 
duced artificially  by  contagion  or  inoculation,  and 
all  characterised  by  the  production  of  exudations, 
tending  to  appear  at  many  points,  to  spread  widely, 
and  to  diffuse  themselves,  instead  of  being  concen- 
trated to  one  focus,  like  the  common  phlegmonous 
inflammation.    The  iMmpymmia  includes  them  all. 

In  this  article  we  shall  also  treat  of  the  diffuse 
or  erysipelatous  inflammation  of  the  areolar  tissue, 
for  the  reasons  just  assigned.] 

[History  of  Opinions, — Erysipelas  has  been  the 
subject  of  many  a  controversy,  in  one  of  which  the 
author  of  this  Dictionary  was  for  some  time  en- 
gaged with  Mr.  Lawrence.  The  opinions,  too, 
advanced  at  different  epochs  respecting  its  causes 
and  nature  are  curious,  because  they  show  the  gra- 
dual advance — sometimes  the  decay — of  medical  phi- 
losophy. In  a  surgical  dictionary,  therefore,  some 
notice  must  be  taken  of  the  views  held  from  time 
to  time  by  the  fathers  of  our  profession.  Referring 
to  the  article  Inflammation  for  a  fuller  account, 
we  may  here  give  a  few  brief  notices  only. 

Hippocrates  evidently  considered  the  disease 
epidemic  and  constitutional.  He  gives  the  follow- 
ing history :  "  Early  in  spring,  along  with  the 
prevailing  cold,  there  were  many  cases  of  erysipelas. 
They  were  of  a  malignant  nature,  and  proved  fatal 
to  many  ;  many  had  sore  throat,  and  loss  of  speech.'' 
"  In  many  cases  erysipelas,  from  some  obvious 
cause,  such  as  an  accident,  and  sometimes  from 
even  a  very  small  wound,  broke  out  all  over  the 
body  ;  especially  about  the  head  in  persons  ad- 
vanced in  life,  if  such  an  accident  were  neglected 
in  the  slightest  degree,  and  this  happened  in  some 
who  were  under  treatment  ;  great  inflammation 
took  place,  and  the  erysipelas  quickly  spread  all 
over.  In  most  of  them,  the  abscesses  ended  in 
suppurations,  and  there  were  great  sloughings  of 
the  flesh,  tendons,  and  bones,  and  the  dofluxion 
which  seated  in  the  part  was  not  like  pus,  but  a 
sort  of  putrefaction,  and  the  running  was  large 
and  of  various  characters."  (  Works  Syd.  Sac.  vol.  i. 
p.  401.    Epidemics,  book  iii.) 

Galen  defines  erysipelas  as  redness,  with  burning 
inflammation,  often  with  fever  and  shiverings  ;  or 
a  red  painful  swelling,  arising  from  bilious  blood. 
It  has  swelling  and  heat  like  phlegmon ;  but 
whereas  phlegmon  is  red,  erysipelas  is  paler,  and 
yellow.  It  does  not  throb  like  phlegmon.  But 
when  a  sanguineous  afflux  is  mixed  with  the  bilious, 
the  erysipelas  is  phlegmonoid.  The  doctrine  of 
Galen  was,  that  afflux  of  blood  produced  phlegmon, 
of  bile  erysipelas  and  herpetic  affections ;  of 
phlegm,  osdema  ;  and  of  black  bile  or  melancholy, 
scliirrus  ;  and  these  doctrines,  sound  in  themselves, 
with  certain  modifications,  were  repeated  by  al- 
most all  writers  down  to  the  time  of  Hunter  and 
Cullen. 

The  opinions  held  by  the  most  part  of  English 


practitioners,  during  the  first  half  of  the  eighteentli 
century,  may  be  gathered  from  the  works  of  Dr 
Daniel  Turner,  who  says  :  "  The  erysipelas  b\ 
which  we  understand  the  same  with  the  St 
Aiithony's  fire,  may  be  defined  a  pretematurai 
affection  of  the  skin,  taking  rise  from  a  bilious 
eftervesceiice  of  the  blood,  throwing  forth  tliose 
particles  which  are  no  longer  fit  to  be  assimilated, 
to  the  surface  of  the  skin  ;  there  producing  a  small 
tumour  and  tension  upon  the  part,  accompanied 
with  fever,  heat,  pricking  pain,  with  a  redness  in- 
clined to  yellow,  which  presently  recedes  upon  a 
gentle  impression  of  the  finger,  and  as  quickly  re- 
turns after  the  same  is  removed." 

To  quote  Ambrose  Pare,  Wiseman,  or  any  of 
the  other  surgical  writers  of  the  sixteenth,  seven- 
teenth, and  first  half  of  the  eighteenth  centuries, 
would  be  to  reproduce  the  ideas,  and  almost  the 
words,  of  Galen.  Thus  Wiseman  says,  that  the 
erysipelas  is  generated  of  a  hot  bilious  serum  in 
the  blood,  and  that  there  is  no  erysipelas  that  hath 
not  a  fever,  visible  or  latent,  going  before  it. 

Sydenham,  the  father  of  English  rational  medi- 
cine, describes  the  disease  as  erysipelatous  fever. 
He  says  that  it  may  attack  any  part  of  the  body, 
at  any  time  of  the  year,  yet  that  the  face  is  the 
part  most  frequently  attacked,  and  the  most  fre- 
quent season  the  summer.    The  patient  is  seized 
suddenly  :  his  face  swells,  and  is  exceedingly  red 
and  painful.    There  is  a  crop  of  small  pustules, 
which  enlarge  and  become  vesicular,  spread  along 
the  brow  and  head,  and  close  the  eyes  through 
their  puffiness.    Whatever  the  part  of  the  body, 
and  whatever  the  time  of  year,  there  is  generally 
the  combination  of  chills  and  shivers  ;  unless,  in- 
deed, they  precede  the  inflammation,  which  they 
sometimes  do  by  two  or  three  days.    "  I  consider," 
he  saj's,  "that  in  this  disease  peccant  matter  is 
mixed  with  the  blood,  and  that  it  must  be  evacu- 
ated.   Also  that  the  ebullition  of  the  blood  must 
be  regulated  by  cooling  remedies  ;  also  that  matter 
which  has  become  impacted  in  the  parts  must  be 
discussed  and  eliminated."    (  Works  by  Syd.  Sac. 
on  Intercurrent  Fevers,  vol.  i.  p.  260.)  Sydenham 
wrote  what  he  had  seen  and  not  what  he  had  read.] 
John  Hunter  says  :  "  The  erysipelatous  inflam- 
mation is  very  peculiar,  and  most  inflammations 
that  are  not  of  the  true  adhesive  and  suppurative 
kind  are  called  so,  although  probably  they  do  not 
in  the  least  belong  to  it ;  and  this  may  arise  more 
from  the  want  of  terms  than  the  want  of  discrimi- 
nation.   This  inflammation  often  arises  sponta- 
neously, or  in  consequence  of  a  low  or  debilitating 
fever.    It  often  arises  from  accident,  but  then  it  is 
commonly  a  secondary  inflammation,  though  not  al- 
wa3'S,  for  the  first  shall  have  gone  off",  and  when 
suppuration  was  about  to  take  place  it  shall  have 
come  kindly  on,  but  afterwards  the  erysipelatous 
shall  take  place."    "  It  is  more  commonly  a  cuta- 
neous inflammation  than  situated  in  the  deeper 
seated  parts,  although  in  some  constitutions  everj' 
inflammation,  wherever  it  exists,  will  most  pro- 
bablj'  be  of  this  kind  ;  however,  the  skin  appears 
to  be  most  susceptible  of  it,  because  it  will  spread 
over  a  prodigious  surface  of  skin,  while  it  does  not 
aftcct  even  the  cellular  membrane  underneatli,  at 
least  not  commonly.    There  is  an  inflammation 
which  attacks  internal  canals,  which  is  classed  with 
the  erysipelatous,  but  how  far  it  is  the  same  I  do 
not  luiow,"    "  It  is  more  common  to  the  throat 
thau  any  other  part,  often  going  down  the  trachea 
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Whatever  it  is,  It  may  be  considered  in  some  of  its 
effects  to  be  in  direct  opposition  to  the  adhesive 
and  the  suppurative  iuflanmuitions  ;  for  where  the 
adhesive  most  readily  produces  adhesions,  tliere  tlie 
erysipelatous  does  not,  as  in  the  common  cellular 
membrane  ;  and  where  the  adhesive  seldom  takes 
place,  excepting  from  extreme  violence,  then  this 
inflammation,  if  erysipelatous,  has  a  tendency  to 
produce  adhesions,  as  in  canals  or  outlets."  "What- 
ever the  inflammation  may  be,  it  is  certainly 
attended  with  nearly  the  same  kind  of  constitu- 
tional affection.  The  fever  in  both  appears  to  be 
the  same ;  viz.  accompanied  with  debility,  languor, 
&c.  The  extravasation,  in  consecjuence  of  the  ery- 
sipelatous inflammation,  is  not  so  great  as  in  either 
the  adhesive  or  the  cedematous,  nor  is  it  of  that  kind 
■which  produces  adhesions  between  the  parts  in- 
flamed, which  in  this  inflammation  would  commonly 
be  unnecessary,  as  it  seldom  produces  suppuration, 
but  is  attended  with  very  bad  consequences  when 
it  does.  It  appears  to  support  itself  by  continued 
sympathy,  for  it  commonly  begins  at  a  point  and 
spreads,  while  it  shall  be  getting  well  where  it  first 
began."  Hunter  says,  in  a  note  :  "But  the  inflam- 
mation may  be  such  as  to  contaminate  while  it 
spreads."  {Hunter,  On  the  Blood,  Palmer's  ed., 
vol.  iii.  p.  314,  part  ii.  ch.  ii.  sect.  70.) 

[Cullen  "supposed  the  erysipelas  to  depend  on  a 
matter  generated  in  the  body,  and  which,  analo- 
gous to  the  other  cases  of  exanthemata,  is  in 
consequence  of  fever  thrown  out  upon  the  surface 
of  the  body.  I  own  it  may  be  difficult  to  apply 
this  to  every  particular  case  of  erysipelas  ;  but  I 
take  the  case  in  which  it  is  generally  supposed  to 
apply — that  of  erysipelas  of  the  face."  "The 
disease  is  not  commonly  contagious,  but  as  it  may 
arise  from  an  aci'id  matter  externally  applied,  so  it 
is  possible  that  the  disease  may  be  sometimes  com- 
municated from  one  person  to  another.  Persons 
who  have  once  laboured  under  this  disease  are 
liable  to  returns  of  it."    {First  Lines,  loc.  cit.) 

It  will  be  seen,  as  we  more  fully  show  in  art. 
Inflamimation,  that  ifunter's  philosophy  is  a 
pure  soUdisin,  based  upon  the  supposition  of  peculiar 
modes  of  action  of  the  living  parts,  and  not  upon 
the  notion  of  a  change  of  composition.  He  treats 
of  inflammation,  and  of  each  variety  of  it,  as  a 
specific  action,  or  mode  of  action,  working  in  the 
parts  concerned,  with  results  influenced  partly  by 
the  kind  of  action,  partly  by  the  structure  of  the 
parts  and  their  powers. 

The  abuse  of  this  doctrine,  and  neglect  of  the 
ancient  humoralisra,  led  to  the  extravagant  notions 
of  inflammation  as  a  process  of  increased  action  and 
power,  which  are  not  extinct  even  in  our  own  day.] 

Dr.  Carmichael  Smith,  for  example,  contended 
that  erysipelas  was  an  inflammation  of  the  skin, 
and  that  all  its  phenomena  and  peculiarities  arise 
entirely  from  the  structure  involved. 

Mr.  Lawrence,  at  one  time,  was  supposed  to  ad- 
vocate most  .strongly  the  doctrinej  of  the  simple 
inflammatory  or  phlcymonic,  in  contradistinction  to 
the  specific  nature  of  erysipelas.  He  observes,  that 
"a  consideration  of  the  origin,  development,  and 
effects  of  erysipelas,  whether  local  or  general,  leads 
us  irresistibly  to  the  conclusion,  that  the  nature  of 
the  afTection  is  inflammatory.  In  its  four  leading 
characters  of  redness,  swelling,  heat,  and  pain,  and 
in  its  effects  of  efl^iision,  suppuration,  and  sloughing, 
it  agrees  with  what  is  called  common  or  phlegmo- 
nous inflammation  ;  while  the  general  disturbance. 


preceding  and  accompanying  the  local  affection,  ia 
often  exactly  alike  in  the  two  cases.  Erysipelas 
then  is  merely  a  particular  modification  of  cutaneous, 
or  cutaneous  and  cellular  inflammation.  If  we  were 
to  class  these  according  to  their  natural  affinities, 
we  should  place  erysipelas  between  the  exanthe- 
mata and  phlegmon.  It  is  less  diffused  than  the 
former,  not  so  circumscribed  as  the  latter.  Tiie 
exanthemata  are  confined  to  the  skin  ;  erysipelas 
affects  both  skin  and  cellular  structure  ;  while 
phlegmon  has  its  original  seat  in  the  latter,  the  skin 
being  secondarily  involved." 

Yet  he  continues:  "The  difference  between  ery- 
sipelas and  phlegmon,  however,  is  not  merely  in  the 
original  seat,  or  degree  of  the  disturbance :  there  is 
also  a  difference  in  kind.  We  may  indeed  say, 
generally,  that  phlegmon  is  a  more  violent  inflam- 
mation than  erysipelas,  but  sloughing  of  the  cellular 
substance  is  more  frequent  in  the  latter  than  the 
former.  The  most  striking  and  important  distinc- 
tion between  the  two  afteotions  is,  that  inflammation 
is  confined  to  one  spot  in  phlegmon,  and  is  dis- 
tinctly circumscribed  in  its  seat,  while  it  is  diffused 
in  erysipelas,  and  spreads  without  limit.  This  dif- 
ference seems  to  depend  on  the  adhesive  character 
of  the  inflammatory  process  in  the  former  ;  the 
substance  called  coagulating,  coagulable,  or  organ- 
isable  lymph,  eftused  around  the  inflamed  part, 
forms  a  boundary  between  it  and  the  sound  por- 
tion, which  is  altogether  wanting  in  erysipelas. 
In  the  latter,  the  effusion  is  serous ;  hence,  when 
matter  is  formed,  it  is  not  confined  to  one  spot,  but 
becomes  extensively  difi'used  in  the  cellular  tissue." 
{Med.  CMr.  Trans,  vol.  xiv.  p.  1 7.,  &c.) 

[Mr.  Nunneley,  whose  most  able  monograph  on 
erysipelas  is  the  standard  work  on  the  subject,  treats 
of  it  as  a  type  and  example  of  a  class  of  affections 
which  ought  to  be  separated  in  idea  from  true 
phlegmonous  inflammation.  He  speaks  of  two  local 
and  constitutional  conditions  respectively  ;  to  one 
of  which  he  gives— after  j\Ir.  Travers— the  name 
irritation  and  irritative  fever;  to  the  other,  inflam- 
mation. "  These  two  conditions  of  constitution 
are,  when  clearly  exhibited,  widely  diflferent  from 
each  other,  and  may  be  regarded  as  the  two 
extremes  of  a  scale  between  which  there  is  everv 
conceivable  grade.  In  the  one  case,  we  shall 
have  much  vascular  excitement,  with  correspond- 
ing power  in  the  nervous  energjr,  and  if  the 
disturbance  be  occasioned  by  an  external  injury, 
there  will  be  a  great  tendency  to  limit  the  mis- 
chief by  the  effusion  of  coagulable  lymph  "or  if 
the  disturbance  depend  upon  some  more  general 
cause,  and  the  action  be  exhibited  upon  one  of 
the  continuous  membranes,  it  is  also  marked  by 
the  effusion  of  plastic  lymph,  which  is  capable  of 
becoming  organised."  "  In  the  opposite  condition, 


whether  the  effect  bo  from  external 


injury,  or 


constitutional  cause,  there  is  no  such  effort  made 
to  limit  the  action  by  the  effusion  of  plastic 
lymph  ;  on  the  contrary,  there  is  considerable 
tendency  for  the  mischief  to  spread  extensively 
and  if  lymph  be  efl'used  it  is  not  of  the  organis- 
able  kind,"  "and  is  accompanied  by  much  serum." 
"Tiiore  is  great  vascular  excitement  without 
corresponding  nervous  energy  ;  hence  the  pulse 
IS  always  very  quick,  seldom  full  or  hard,  but 
often  jerking  and  easily  compressed."  To  the 
former  of  these  conditions  the  epithet  jiMnpnonoid 
diallifsis,  to  the  latter  cri/sipelaloid  dialliesis  mav 
lied.  ^ 
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Further,  it  is  Mr.  Nunneley's  opinion,  that 
those  two  diatheses  ma}'  be  exhibited  pure,  or  in 
every  degree  of  intermixture,  "  as  the  limited  ad- 
hesive type  prevails  it  will  be  phlegmonoid,  as  the 
diffuse unadhesive  type,  erysipeloid.''  {Nunneley, 
On  Eiysipelas.    Lond.  1 841.) 

It  will  be  evident  from  this  catena  of  opinions, 
that  erysipelas,  as  a  specific  inflammation  of  the 
skin,  has  been  known  from  the  earliest  times  ; 
and  not  only  so,  but  that  it  lias  been  taken  as  a 
type  or  specimen  of  a  particular  sort  of  inflamma- 
tion, to  which  the  name  erysipelatous  was  given. 
Further,  it  has  always  been  taken  for  a  constitu- 
tional, and  not  for  a  mere  local  malady  ;  it  is 
treated  as  a  fever,  with  local  accidents  ;  and 
of  the  conditions  giving  rise  to  it,  all  opinion 
down  to  the  antiphlogistic  school  of  Cullen  and 
Hunter  pointed  to  hile,  that  is,  to  an  impure  state 
of  blood  caused  bj'  disorder  of  the  digestive  organs.] 

[Divisions. — The  divisions  of  erysipelas  have 
been  numberless,  according  to  its  severity,  and  the 
depth  of  tissues  involved,  and  other  attendant  cir- 
cumstances. Thus  there  is  the  erysipelas  simp/ex, 
vel  siqxrficiale,  vel  cuianeian,  the  redness  moderate, 
of  a  yellow  colour  ;  swelling  slight.  Erysipelas 
oedemaiosum,  whose  name  declares  its  character. 
E.  pMegmonoidcs,  attended  with  great  exudation 
into  the  subcutaneous  tissue,  and  tending  to  wide 
suppuration.  E.  biliosum,  erraticum,  gangrenosum, 
and  others,  whose  names  require  no  commentary. 

Fenger,  in  his  elaborate  Thesis  {De  Erysipelate 
Amhulardi,  Havnise,  1853)  endeavours  to  establish 
a  marked  distinction  between  erysipelas  ainhidans 
and  erji-sipelas  vulgaris;  the  former  he  believes  to 
be  a  true  exanthema,  the  latter  simple  inflammation 
of  the  skin;  the  former  has  a  distinct  raised  mar- 
gin, the  characteristic  of  specific  eruptions;  the 
fever  severe,  the  mortality  one  in  eight,  the  duration 
at  least  eleven  days;  the  eruption  tends  to  be  sym- 
metrical and  marches  regularly,  just  as  a  liquid  does 
when  imbibed  by  blotting-paper.  The  erysipelas 
vulgaris,  on  the  contrary,  has  but  an  ephemeral  fever; 
themortalitj'  one  per  cent. ;  half  the  cases  convalescent 
on  the  fourth  day;  the  edge  of  the  inflamed  part 
diffused,  and  gradually  lost;  and  that  it  does  not 
march  regularly.  Hence  that  the  erysipelas  am' 
bulans  is  a  specific  exanthema;  the  erysipelas  vul- 
garis mere  common  inflammation  of  a  patch  of  skin. 
Our  own  opinion  is,  that  this  division  is  arbitrary; 
and  like  all  divisions  founded  on  degree,  is  essen 
tially  unphilosophical.  How  many  species  of  scarlet 
fever  would  there  be,  if  the  cases  were  classified  on 
the  like  basis  ?  It  must  be  borne  in  mind,  that  dis- 
eases, as  described  in  books,  are  ideas  or  ahstruc- 
lions,  not  separate  entities  limited  by  matter;  and 
that  it  is  impossible  to  select  any  cases  to  be  in- 
cluded under  any  given  name,  of  many  of  which  it 
may  not  fairly  be  doubted  whether  they  are  fairly 
included  or  not.  There  are  slight  cases  of  erysipelas, 
as  of  typhoid,  scarlatina,  and  the  like,  of  which 
the  nature  is  to  be  decided  by  analogy  more  than 
by  physical  proof .  There  seems  no  absolute  line  of 
demarcation  between  erysipelas,  and  unhealthy  or 
low  diffused  inflammation  of  skin. 

For  our  purposes  it  will  suffice  if  we  treat  of 
the  subject  under  the  heads  of  (1)  the  simple  or 
cutaneous  ;  (2)  the  phlegmonous,  or  cellulo-cuta- 
neous  of  Nunneley ;  and  (3)  the  subcutaneous  erysi- 
pelas, or  diffuse  inflammation  of  the  areolar  tissue. 

''Symptoms. —  Simple  or  cutaneous  erysipelas 
generally  attacks  the  face  and  scalp,  particularly 


ELAS. 

if  idiopathic.    We  may  accordingly  select  this  as 
a  typical  case  for  description. 

For  a  variable  number  of  days,  the  patient 
complains  of  general  indisposition,  loss  of  appetite, 
\yeakness,  and  dejection  ;  violent  headache,  soire- 
tiraes  well  marked  sour  and  bilious  vomiting,  and 
shiverings  of  greater  or  less  violence.  Some 
degree  of  redness,  puffiness,  and  tenderness  is 
then  usually  noticed  on  the  nose,  or  low  down  on 
the  forehead.    Sleep  is  excessively  disturbed  by 
dreams,  or  broken,  or  altogether  lost,  or  is  mixed 
with  a  considerable  amount  of  deliriiun.  Soon 
the  swelling  extends  over  the  whole  face  and 
scalp.    The  skin  is  puffed  and  shining,  its  colour 
varying  from  the  palest  to  the  most  vivid  redness, 
or  again  to  a  dusky  purple,  or  to  a  decided  yel- 
lowish cast.    The  redness  disappears  immediately 
on  pressure  with  the  finger,  and  as  speedily  re- 
turns when  the  pressure  is  discontinued.    It  is 
circumscribed  by  a  line  usually  irregular.  The 
swelling  may  be  very  slight,  yet  still  so  that  some 
difference  is  felt  by  the  finger  in  passing  from  the 
sound  to  the  inflamed  parts.    Again,  the  swelling 
may  be  very  considerable  on  the  third  or  fourth 
day,  from  cederaatous  exudation  into  the  areolar 
tissue,  so  as  to  close  the  eyelids,  and  render  the 
features  indistinguishable.    Some  of  the  lympha- 
tics at  the  back  of  the  neck  may  be  enlarged  and 
inflamed.    The  heat  felt  is  often  very  great,  and 
accompanied  with  vivid  arterial  redness  ;  but  in 
this  and  other  symptoms  denoting  sthenic  inten- 
sity, there  may  be  the  greatest  differences.  The 
heat  in  an  oedematous  swelling  may  be  scarcely 
above  the  natural.    The  patient  feels  a  severe 
stinging,  itching,  smarting  sensation,  with  intense 
tenderness  to  the  touch.    The  whole  skin  is  hot 
and  dry,  the  pulse  is  frequent,  the  tongue  white  or 
yellowish  and  dirty,  and  the  other  signs  of  fever 
are  present,  especially  headache  and  delirium. 

Then  comes  the  event.  In  one  case,  after  the 
face  and  scalp  shall  have  been  involved, — 
rarely  in  less  than  five  or  seven  days  (that  is, 
about  the  tenth  from  the  commencement), — the 
nightly  headache  and  the  fever  abate,  the  pulse 
becomes  slower,  and  the  skin  cool,  the  swelling 
gradually  subsides,  and  the  only  vestige  of  the 
malady  is  a  reddened  or  purplish  colom-,  with  ex- 
foliation of  the  cuticle  in  branny  scales,  and 
usually  a  falling  off  of  the  hair.  The  cjises  in 
which  this  favourable  termination  b}'  resolution  is 
most  likely  to  occur,  are  those  in  which  biliary 
disorder  has  preceded  the  attack,  and  has  been 
treated  by  an  effective  course  of  purgatives. 

In  a  second  case  (and,  in  fact,  in  the  majority), 
vesications  occur,  particularly  about  the  eyelids. 
Serous  effusion  takes  place  from  the  iniiamed 
surface,  elevating  the  cuticle  into  smaller  or  larger 
vesicles,  or  into  bulla;  like  those  produced  by 
blisters  ;  or  raising  it  by  a  soft,  yellow,  jelly-like 
deposit,  which  remains  slightly  adherent  to  both 
the  cutis  and  cuticle.  The  contents  of  the  vesicles 
or  bulla;  are  transparent,  sometimes  nearly  colour- 
less, but  more  commonly  yellowish  ;  sometimes 
they  consist  of  a  thin  pus  ;  or  they  maj^  exhibit  a 
bloody  or  livid  discolouration.  The  fluid  loses  its 
clearness,  becoming  thicker,  opaque,  and  whitish, 
or  yellowish.  The  cuticle  gives  way  ;  the  fluid 
escapes,  and  incrustations  form,  which  soon  fall 
off",  leaving  the  skin  sound  ;  or  they  may  load  to 
superficial  ulcerations.  It  is  not  often  that  bulla; 
form  except  on  the  face. 
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In  a  third  case,  towards  the  decline  of  the 
disease,  there  may  be  an  increase  of  pain,  at  one  or 
more  particular  spots,  and  abscesses  may  form 
under  the  skin. 

Fourthly,  the  disease,  instead  of  disappearing 
cleanly,  may  take  on  the  wandering  character. 
As  it  declines  on  the  face  it  spreads  down  the 
back  of  the  neck,  and  over  the  throat,  and  even 
down  the  arms  and  legs,  disappearing  on  one  side 
as  it  spreads  on  the  other.  The  redness  in  such 
cases  is  usually  dusky  ;  the  swelling  and  heat 
slight  ;  the  patient  feeble  ;  the  cause  either  long- 
continued  chronic  disorder  of  the  assimilating 
organs,  or  long  confinement  in  foul  air,  oi'  any 
equivalent  cause  of  a  thorough  break-down  of  the 
health  ;  and  the  result,  in  aged  persons,  often 
death  from  exhaustion.  Mr.  Nunneley  quotes  a 
case  in  which  it  lasted  seven  weeks. 

Thus,  we  commonly  see  the  various  stages  of 
erysipelas  existing  together  at  the  same  time  in 
dififerent  parts  of  the  skin  ;  the  portion  last  affected 
is  red  and  swelled  ;  another  part  is  vesicated  ; 
while  others  exhibit  incrustation  and  desquama- 
tion. Sometimes  it  leaves  the  part  first  affected 
to  appear  in  a  distant  situation.  Its  origin,  de- 
velopment, and  complete  termination,  seldom  take 
place  in  one  and  the  same  spot. 

Fifthly,  the  malady  may  be  complicated  with 
congestion  or  effusion  within  the  skull ;  marked 
firstly  by  delirium,  afterwards  by  insensibility, 
and  far  more  frequently  with  signs  of  debility,  low 
pulse,  brown  or  black  dry  tongue,  teeth  covered 
with  sordes,  and  not  accompanied  with  any  signs 
of  vigorous  inflammation. 

Lastly,  a  precisely  similar  train  of  symptoms 
attends  simple  erysipelas  when  taking  its  starting- 
point  from  a  wound,  and  beginning  in  any  other 
part  besides  the  head.] 

An  uncommon  variety  of  this  disease  is  an  wiiver- 
sal  eiysipelas.  No  disorder  is  more  subject  than 
the  present  to  relapses  ;  but  a  remarkable  thing, 
sometimes  attending  the  return  of  the  complaint, 
is  its  being  sometimes  strictly  periodical.  In 
chlorotic  women,  the  erysipelatous  attack  is  occa- 
sionally made  every  month  just  at  the  period 
when  the  menses  should  take  place.  {Hoffman.) 
This  periodical  nature  of  erysipelas  has  been  ob- 
served in  men  :  Larrey  knew  two  male  patients, 
one  of  whom  used  to  be  attacked  with  erysipelas 
twice  a  year  at  the  time  of  the  equinox  ;  the 
other  had  only  one  attack  annually,  which  was 
wont  to  happen  in  the  beginning  of  the  spring. 
My  friend  Mr.  Maul,  of  Southampton,  once  in- 
formed me  of  an  erysipelas,  which  was  both 
periodical  and  universal,  affecting  a  lady  several 
times  at  intervals  of  two  years. 

In  the  phlegmonous,  or  cellulo-cutaiieous  erysi- 
pelas, termed  by  Dupuytren  diffuse  phlegmon, 
{Clin.  Chir.  t.  ii.  p.  289),  the  skin  is  more  raised 
than  in  the  simple  form  of  the  complaint,  the 
swelling  is  harder  and  deeper,  and  of  a  darker 
colour.  The  redness  has  often  a  brownish  or 
dark  livid  tint  ;  and  the  discolouration  is  some- 
times irregular,  giving  to  the  part  a  marbled  ap- 
pearance. The  whole  depth  of  the  adipous  and 
cellular  textures  may  be  loaded  with  effusion,  so 
that  the  arm  or  leg  appears  of  twice  the  natural 
size.  The  sensation  of  heat  and  pain  is  aggravated 
in  a  very  severe  degree,  and  may  be  accompanied 
with  throbbing.  The  swollen  part  at  first  yields 
slightly  to  the  pressure  of  the  finger,  but  sub- 


sequently becomes  tense  and  firm.  Vesications, 
often  minute  and  miliary,  form  on  the  surface,  with 
purulent  contents  ;  but  sloughing  of  the  cellular 
tissue  soon  comes  on,  and  the  febrile  symptoms  are 
aggravated.    According  to  Mr.  Lawrence's  ob- 
servations, these  dangers  are  not  attended  with 
increased  swelling,  elevation,  and  pointing,  as  in 
phlegmon  ;  on  the  contrary,  there  is  rather  a  di- 
minution of  tension,  a  subsidence,  and  a  feel  of 
softness  in  the  part.    A  similar  account  is  given 
by  Dupuytren,  who  states  that,  when  the  disorder 
has  reached  the  period  when  phlyctena  have 
formed,  and  the  cellular  tissue  becomes  thickened 
and  indurated,  the  symptoms  appear  for  two,  three 
or  four  daj's  to  be  stationary  ;  and  an  inexpe- 
rienced surgeon  is  even  led  to  hope  for  the  resolu- 
tion of  the  inflammation,  while  the  danger  is 
really  m'gent,  and  suppuration   already  exists. 
(See  Clin.  Chir.  t.  ii.  p.  311.)     Experience  alone 
can  teach  the  practitioner  to  distrust  this  deceitful 
stage,  and  not  to  neglect  timely  incisions.  In 
fact,  as  Dupuytren  observes,  in  two  or  three  days, 
if  the  disease  be  allowed  to  make  progress,  the 
skin  separates   from  the  subjacent  parts,  and 
breaks,  or  the  phlyetenaj  give  way  ;   a  dark- 
coloured  serosity  flows  out ;  and  white,  or  some- 
times black  sloughs  are  visible  imder  the  skin, 
which  extend  with  rapidity.     {Clin.  Chir.  t.  ii.  p. 
312.)    At  first  the  cellular  texture  contains  a 
whey-like  or  whitish  serum.    The  fluid  gradually 
becomes  yellow  and  purulent,  and  we  often  find  it 
presenting  all  the  characters  of  good  pus,  and  very 
thick.    The  serum  is  diffused  through  the  cells  at 
an  early  period,  and  a  mixture  of  serum  and  pus 
often  fills  a  considerable  portion  of  the  cellular 
texture,  without  any  distinct  boundary.  Fre- 
queiitly  matter   is  deposited  in  small  separate 
portions,  forming  a  kind  of  little  abscesses,  which 
often  run  irregularly  in  the  cellular  texture.  This 
texture  turns  gray,  yellowish  or  tawny,  and  some- 
times appears  like  a  dirty  spongy  substance  filled 
with  a  turbid  fluid:  thus  losing  its  vitality  alto- 
gether, it  is  converted  into  more  or  less  consider- 
able fibrous  shreds,  of  various  size  and  figure, 
which  come  away  soaked  with  matter  like  a 
sponge.    The  integuments  over  a  large  slough  of 
this  kind,  being  deprived  of  their  vascular  supply, 
become  livid,  and  often  lose  their  vitality.  The 
suppurating  and  sloughing  processes  go  on  to  a 
great  extent  when  an  entire  limb  is  affected, 
sometimes  completely  detaching  the  skin,  and 
often  separating  it  through  a  large  space  ;  occa- 
sionally penetrating  deeper,  passing  between  the 
muscles,   causing  inflammation  of  them,  suppu- 
ration between  them,  and  often  sloughing  of  the 
tendons.    When  the  substance  of  a  limb  is  thus 
generally  inflamed,  the  joints  do  not  escape ; 
inflammation  of  the  synovial  membranes,  effusion 
of  matter  into  the  joint,  and  ulceration  of  the 
cartilages  take  place.    (See  Hutchinson's  Praclical 
Olis.  p.  115.  ed.  2  ;  and  DiU.  Med.  Sept.  1827,  p. 
331.)    Dupuytren  refers  to  cases,  in  which  a 
quart  of  matter  was  discharged  daily,  and  to  one 
fatal  instance  in  the  Hotel  Dieu,  where  the  whole 
leg  was  stripped  of  the  skin  and  cellular  tissue, 
and  the  tibia  and  patella  denuded.    (See  Clin. 
Chir.  t,  ii.  p.  314.)     If,  however,  the  patient 
should  recover  after  tedious  suppurations  and 
discharge  of  sloughs,  the  parts  which  have  been 
inflamed,  are  so  changed  in  structure,  and  skin, 
fascia,  muscles,  tendons,  and  bones,  are  so  mate- 
s  s  4 
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rially  agglutinated  and  fixed,  after  the  extensive 
destruction  oi  the  connecting  cellular  texture,  that 
the  motions  of  the  part  are  permanently  and  sori 
ously  injured.  (See  Lmvrence,  in  Med.  Chir. 
Trans,  vol.  xiv.  p.  12.) 

The  integuments  of  an  entire  limb,  from  the  tro- 
chanter to  tile  ankle,  may  form  huge  bags  of  matter, 
and  be  almost  entirely  detached  from  the  fascia 
beneath.    Nay,  there  may  be  suppuration  under 
neath  tlie  fascia. 

In  the  body,  and  especially  in  the  legs,  the 
skin  often  mortifies  to  a  large  extent,  owing  to  the 
cutting  oft  of  the  small  nerves  and  nutrient  blood 
vessels  which    supply  it.    [Hence,  says  Mr. 
Nunneley,  the  propriety  of  the  caution  on  which 
Dupuytren  so  particularly  insists,  of 'using  the 
utmost  care  in  dressing  an  erysipelatous  leg,  that 
we  do  not  destroy  the  small  bands  which  may  yet 
connect  the  skin  with  the  subjacent  parts,  lest  we 
sliould  still  further  deprive  it  of  vitality  by  cut- 
ting oft'  the  only  -remaining  means  of  nutrition. 
This  consecutive  gangrene  is  rarely  seen  in  the 
scalp,  where,  nevertheless,  this  form  of  erysipelas 
is  frequent.    The  distribution  of  the  arteries  and 
nerves  is  very  dififerent  in  the  scalp  from  that  of 
the  limbs  ;  in  it  they  are  placed  between  the  skin 
and  the  occipito-frontal  aponeiu'osis.    The  tem- 
poral, fi-ontai,  and  occipital  arteries  are  so  connected 
to  the  integuments,  that  in  dissection  it  is  very 
difiicult  to  separate  them.    Now,  as  the  suppura- 
tion takes  place  beneath  the  aponeurosis,  the  skin 
IS  not  deprived  of  its  supply  of  blood  or  nervous 
energy,  and  consequently  maintains  its  vitalitj', 
even  though  the  whole  of  the  cellular  tissue 
between  the  pericranium  and  aponeurosis  be  de- 
stroyed, as  does  sometimes  happen.  (Nnnnelev. 
op.  cit.  p.  169.)] 

The  attack  of  phlegmonous  erysipelas,  and 
especially  of  the  spontaneous  form  of  it,  is  an- 
nounced by  a  greater  or  less  degree  of  shivering, 
which  is  followed  by  heat,  and  febrile  disturbance. 
The  fever,  though  of  the  continued  type,  -  has 
paroxysms  and  remissions,  two  or  three  times  a 
day.   A  slight  uneasiness  in  the  skin  is  often  felt 
twenty-four  or  thirty-six  hours  before  the  shiver- 
ing takes  place.    The  skin  afterwards  assumes  a 
rose  colour,  which  is  not  uniform,  but  has  a  wind- 
ing appearance  ;  and  in  this  stage,  whether  the 
case  is  to  be  simple  or  phlegmonous  erysipelas 
would  be  difficult  to  prognosticate,  were  it  not 
for  a  degree  of  ajdemain  the  subcutaneous  cellular 
texture,  and  the  pitting  caused  by  the  pressure 
of  the  finger.    Afterwards  the  symptoms  increase, 
the  fever  is  redoubled,  and  the  finger,  strongly 
pressed  upon  the  skin,  no  longer  makes  an  im- 
pression or  hollow  in  it  ;  but,  on  the  contraiy, 
feels  a  considerable  resistance  ;  the  redness,  which 
is  intense,  assumes  a  darker,  or  even  a  purplish 
colour  ;  the  skin  becomes  shining  ;  phlyctena; 
arise  ;  the  cellular  tissue   is  dense  and  indu- 
rated ;  the  urinous  and  other  secretions  are  di- 
minished, altered,  or  suppressed  ;  and  the  patient 
is  in  a  constipated,  sleepless,  and  extremely  agi- 
tated state.     (See  Dupiiytren  in  Clin.  Chir.  t.  ii. 
p.  310.) 

[-D%Hosw.— Erysipelas  is  not  likely  to  be  con- 
tounded  with  scarlatina,  roseola,  or  any  other  of 
ine  exanthemata,  which,  instead  of  being  con- 
nned  to  one  part,  or  wandering  slowly,  appear 
•dmost  universally  diffused,  or  rapidly  pass  over 
the  entire  surface.    So  also,  letn-een 
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and  phlegmonous  inflammation,  in  most  cases  ther 
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nml  1  fl'  ■"^'^"''"•'^t'on  is  well  circumscribe, 
and  well  defined  by  a  boundary  of  lymph  ;  the 
swelling  IS  at  first  much  harder,  stands  out  more 
ui  relief,  and  appears  more  considerable  than  in 
erysipelas  ;  suppuration  takes  place  in  the  middle 
which  points  conically  where  the  skin  becomes' 
thin  and  fluctuates.  The  colour  is  lighter,  more 
vivid,  does  not  disappear  on  pressure,  as  in  ery- 
sipelas; the  pain  is  of  the  acute  throbbing  kind. 
Ihere  is  not  the  tendency  to  the  formation  of  vesi- 
cations. Inflammation  and  suppuration  under  a 
fascia  will,  of  course,  neither  possess  the  redness 
and  oedema  of  erysipelas,  nor  the  poi7iting  of 
phlegmon. 

Erysipelatous  or  diffuse  inflammation  ofiJie  are- 
olar tissue  ;  siihcutaiieous  erysipelas  of  Nunneley  ; 
celhdar  erysipelas,  or  diffuse  abscess,  may  be  defined 
a  fever,  accompanied  with  diffuse  inflammation 
of  the  areolar  tissue.  It  is  almost  the  same  as 
phlegmonous  erysipelas  without  the  inflammation 
of  the  surface  of  the  skin  ;  and  in  most  of  the  cases 
recorded,  it  shows  a  greater  alliance  to  intense 
pya3inia  than  even  phlegmonous  erysipelas  usually 
does  ;  inasmuch  as  it  is  more  frequently  attended 
with  suppurations  at  various  parts  of  the  body  ■ 
and  inasmuch  as  death  more  frequently  occurs  from' 
blood-poisoning,  or  from  visceral  disease,  than  is 
the  case  in  cutaneous  erysipelas.  Substitute  a 
poisoned  wound  for  the  act  of  parturition,  in  an 
unhealthy  atmosphere,  and  this  disease  is  the  ho- 
mologue  of  puerperal  fever. 

It  has  attracted  considerable  notice  from  the  fact 
that  it  is  frequently  produced  by  wounds  received 
in  dissection,  and  that  many  members  of  our  pro- 
fession have  fallen  victims  to  it.  Amongst  the 
earliest  and  best  descriptions  of  it,  are  those  of  Dr. 
Duncan,  Edinburgh  Med.  Chir.  Trans.,  vol.  i.  ; 
Dr.  CoUes,  DMin  Hospital  Reports,  vol.  iii.  1822  '; 
James,  of  Exeter,  On  Inflammation,  ^-c.  ;  Dr.' 
Copland,  author  of  the  immortal  Medical  Diction- 
ary ;  Mr.  Travers,  Enquiry  on  Constitutional  Irri- 
tation; Mr.  Adam,  Glasgow  Med.  Journal,  1830; 
and  Mr.  Stafi'ord,  Med.  Chir.  Trans.,  vol.  xx.  1836. 
But  above  all  these  there  is  the  admirable  mono- 
graph on  Irritative  Fever,  or  the  Plymouth  Dock- 
yard Disease,  1825,  by  Dr.  John  Butter,  of  Ply- 
mouth, which  well  deserves  to  be  read,  not  merely 
for  its  accuracy  as  a  relation  of  facts,  and  its  sound 
therapeutical  doctrine,  but  because  the  epidemic 
which  it  records  is  so  extraordinary  and  so  complete 
an  illustration  of  the  alliance  of  erysipelas,  difi'use 
inflammation,  and  pya;mia.  The  following  abstract 
of  the  Pl3'mouth  disease  will  be  important  to  the 
end  of  time. 

Case  1.  On  August  1st,  1824,  a  shipwright 
laid  up  by  a  punctured  wound  in  the  sole  of  the 
foot  ;  on  the  7  th  considerable  fever  came  on,  and 
inflammation  extended  up  the  leg  ;  headache,  nau- 
sea, and  thirst.  9th.  AV'hole  limb  enlarged  and 
erysipelatous.  12th.  Extending  up  thigh.  14th.  To 
the  abdomen.  15th  Death.  No  post-mortem.  Treat- 
ment. Bleeding  to  syncope  twice  ;  repeated  purges. 

Case  2.  On  4th  August,  1824,  a  carpenter 
wounded  right  hand  by  a  saw.  6th.  Considerable 
fever;  hand  inflamed.  10th.  Whole  arm  erysipela- 
tous ;  .abscess  opened  on  back  of  hand,  which  on 
12th  freely  discharged  pus  and  sloughs.  13th  and 
15th.  Incisions  made  in  forearm  nnJarm;  inipro-  e- 
meiit  to  the  26th,  when  hand  and  forearm  nearly 
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soimd,  but  a  sudden  pain  in  left  thigh,  which  is 
ccdeuiatous.  Sept.  15th.  Immense  abscess  opened 
in  tliigh.  'Jjlh.  Slonghing.  October  2nd.  Gangrene 
of  lieel  ;  death.  Treatment.  At  first,  bleeding  to 
34  oz.,  and  purging  ;  then  incisions,  bark,  and 
opium. 

Case  3.  IGth  August,  1824,  a  shipwright,  a;t.  45, 
•  suftered  amputation  of  last  joint  of  left  fore  finger, 
from  an  accident.  20th.  Pain  in  hand  and  headaclie. 
.  21st.  Slump  easi/ a7tdlooki7ig  inactive.  24th.  Great 
:  prostration,  anxiety,  and  nausea.  25tii.  Death.  Post- 
nioHem.  Sixteen  oz.  serumin  chest;  right  lung  adhe- 
rent; left  gangrenous;  intestines  inflamed;  abscess 
round  right  kidney.   Trealmenl.  Bleeding  to  24  oz. 
on  the  20th,  and  a  cruel  quantity  of  calomel  and 
cathartics  afterwards. 

Case  4.  A  joiner  tore  the  nail  of  his  finger  on 
10th  August,  1824.  On  the  18th  finger  healthily 
granulating  ;  but  a  sudden  attack  of  rigors  and 
fever.  20th.  Increased  fever  and  headache;  hand 
and  arm  mucli  inflamed.  25th.  Whole  hand  and 
arm  erysipelatous  and  oedematous;  great  exhaus- 
tion; an  incision  into  the  back  of  the  hand;  areolar 
tissue  found  infected  with  pus  ;  from  this,  recovery 
is  dated.  Treatment.  Bleeding  to  34  oz.;  leeches, 
■  calomel,  and  cathartics,  and  the  incision. 

Case  5.  A  sawyer,  on  30th  August,  tore  off 
nail  of  left  great  toe.  Sept.  1st.  Pain  and  shiver- 
ing. 2nd.  Great  fever.  4th.  Erysipelas  of  whole 
limb.  9th.  Sphacelus  over  external  ankle  ;  inci- 
sions gave  vent  to  sloughs  like  wash  leather. 
Death  on  14th.  Treatment.  Twenty-four  leeches 
to  the  foot ;  three  bleedings  altogether  to  60  oz.; 
calomel  and  cathartics,  and  incisions. 

Case  6.  A  shipwrigiit,  on  7th,  8th,  and  9th 
Sept.  received  sundrji-  small  abrasions  of  left  shin. 
13th.  Shivering;  pains  in  inguinal  glands  ;  red 
lines.  15th.  Fever,  pain,  and  swelling  of  thigh 
increased.  18th.  Pain  in  right  hypochondrium. 
19th.  Death.  Post-mortem.  Inflammation  and 
seropurulent  effusion  into  abdomen.  Treatment. 
Bleedings  tn  64  oz.;  leeches  and  purges. 

Case  7.  A  siiipwright  wounded  his  chin  with  a 
nail  on  18th  Sept.  On  17th.  Shivering  and  head- 
ache. 18th.  Neck  much  swollen.  22nd.  Ery- 
sipelas advancing  over  face  and  head.  25th.  Large 
vesicles.  26th.  Amendment  began;  and  convale- 
scence complete  in  eleven  weeks.  Treatment. 
>^eeches,  cathartics,  poultices,  and  an  incision. 

Case  8.  A  shipwright  jammed  three  lingers  on 
17th  Sept.  1824.  19th.  Shivering.  20tl).  Pain 
of  hand;  and  an  isolated  red  blush  on  upper  arm. 
24th.  Whole  arm  enormously  swelled  and  red- 
dened. 25th.  Death.  Treatment.  Bleeding  to 
40  oz. :  repeated  leechings;  purgatives. 

Case  9.  Dr.  Bell,  on  the  14th  September,  1824, 
scratched  the  last  phalanx  of  right  fore-finger  at  the 
post-mortem  of  case  G.  19th.lligors  and  fever;  smart- 
ing of  scratch,  but  no  otlier  local  symptoms.  21st. 
Restlessness,  fever,  nausea  ;  great  pain  and  tender- 
ness of  right  shoulder,  none  in  finger.  22nd.  Very 
prostrate  ;  excruciating  pain  in  back  ;  indistinct 
vision.  2;jrd,  No  pain;  tenderness  on  pectoral  muscle 
when  pressed  ;  no  redness  ;  finger  neither  inflained 
nor  swollen.  24th.  Death,  Treatment.  Bleeding 
twice  to  46  oz.  ;  calomel,  antimony,  piu-gatives. 

Case  10,  A  shipwright,  on  13th  September, 
abraded  shin  over  right  inner  ankle.  18th.  Super- 
ficial sloughing  and  some  pain.  Oct.  1st.  Doing 
well;  but  in  the  evening  great  pain  ;  red  lines  to 
groin  ;  tender  glands,  shivering  and  headache.  Oct, 
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2nd.  Severe  headache,  3rd.  Tenderness  of  riyht 
hypochondrium  ;  leg  easy.  4th.  Delirium  ;  death. 
Post-mortem.  Omentum,  ileum,  and  ca;cura,  and  right 
lobe  of  liver  inflamed  ;  seropurnlenteifusion.  An  in- 
cision into  the  affected  leg  from  the  ulcer  towards  the 
calf  revealed  no  traces  of  itiflamniation  in  the  cellular 
substance.  Treatment.  Bleeding  to  76  oz.  ;  sixty 
leeches  ;  several  blisters  to  head  and  abdomen  ; 
calomel,  opium,  and  cathartics. 

Case  11,  A  labourer,  on  9th  Oct.,  grazed  the 
left  shin.  Nov.  1st.  Wound  inflamed  ;  pain  and 
fever,  3rd.  Erysipelas  and  inflammation  of  lympha- 
tics of  left  leg.  4th.  Great  tension  and  agonising 
pain.  Recovery,  Treatment.  An  incision,  five 
inches  long,  down  to  the  fascia,  between  the  tibia 
and  tendo  Achillis. 

Case  12.  A  sawyer,  on  2nd  August,  wounded, 
his  right  great  toe.  8th.  Pain.  9th.  Swelling  and 
inflammation.  10th.  Pain.  13th.  Gangrene,  ISth. 
Death.    Treatment.  Bleeding  and  antiphlogistics. 

Case  1 3.  A  man  sulYered  a  coinpouud  fracture  of 
right  great  toe  on  August  18th,  1824.  On  the  9th  ■ 
September  he  resumed  his  duties  in  the  dockyard, 
to  all  appearance  well.  Sept.  23rd.  "  Fever  arose  ; 
a  red  patch  appeared  on  the  outside  of  his  riglit 
calf,  another  on  his  right  thigh,  a  third  on  his  left 
arm."  Vitiated  secretions,  delirium,  and  stupor 
followed  ;  extensive  gangrene  of  right  leg  and  foot ; 
matter  in  the  cellular  membrane  which  sur- 
rounded the  extensors  of  the  injured  toe.  Treatment. 
Bleeding  and  antiphlogistics. 

Case  14.  A  man  bruised  his  thumb  and  abraded 
the  shin  of  his  left  leg,  on  27th  August,  1824.  He 
continued  at  work.  On  the  8th  September,  ''idio- 
pathic congestive  fever  "  arose,  and  in  two  days 
death  followed. 

Case  15.  A  shipwright  wounded  his  hand  with 
glass  on  14th  September.  On  the  19th  he  was 
attacked  with  fever,  and  acute  pain  in  the  right 
armpit  and  side,  with  a  blush  of  redness.  Death  on 
the  24th,  preceded  by  mortification.  Treatment. 
Bleeding  to  46  oz. 

We  have  selected  this  unique  collection  of  cases, 
in  order  to  show  the  entire  accordance  of  this  "  Ply- 
mouth Dockyard  Disease,"  mutatis  mutandis,  with 
an  epidemic  of  puerperal  fever.  In  a  dockyard, 
accidental  wounds  are  of  daily  occurrence.  During 
the  six  months  from  24th  June  to  3 1st  December, 
1824,  250  men  received  serious  hurts  ;  and  of  these, 
during  six  weeks  of  that  time,  fifteen  were  seized 
with  the  disease  under  consideration,  and  twelve 
died.  Such  an  occurrence  had  been  unknown  be- 
fore. Of  the  cause  it  is  impossible  to  speak  with 
precision — whether  a  peculiar  state  of  atmosphere; 
or  whether  contagion  were  imbibed  at  some  com- 
mon source,  or  whether  it  were  carried,  as  is  not 
improbable,  by  the  medical  attendants. 

Referring  to  the  section  on  catises  for  some  fur- 
ther remarks  on  this  head,  lot  us  come  to  the  symp- 
toms and  local  changes. 

Difl'used  cellular  inflammation  may  be  set  up  at 
the  seat  of  a  local  injurj',  and  may  spread  continu- 
ousl}',  involving  tlic  neighbouring  parts.  In  this 
case,  the  chief  symptoms  are  fever  with  great 
swelling  and  tension  ;  most  acute  pain,  without  any, 
or  with  but  little,  of  the  surface  redness  of  erj-s'i- 
pelas. 

In  another  set  of  cases,  thedilTuscd  inflammation 
is  set  up  at  a  distance  from  the  part  originally  in- 
flamed or  injured, and  without  any  direct  continuity. 
This  happens  when,  as  we  believe,  the  whole  mass 
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tl  e  loSS'^"'' "  dissection  wou„d,a„d 
A  (>.r  I  •  ^  »>anif«station  of  pyaemia. 

Ait^r  sh.venng,  headache, and  nausea,  tl>o  patient  is 
^tn  ken  with  a  most  acute  pain,  generally  in  the 
axnia  or  under  tiio  pectoral  muscle,  or  above  the 
Clavicle.    Slight  pufliness  follows,  and  great  ten- 
derness ;  some  redness,  perhaps,  not  of  the  deen 
eo-sipelatous  hue,  but  of  a  pale  peach  blossom 
tint.    Ihe  swelling  becomes  tense  and  shininir  • 
the  pain  agonising  ;  the  countenance  haggard  •  the 
pulse  very  frequent  and  jerking;  and  tliere  is  usJialiy 
intense  restlessness  and  despondency,  or  delirium 
Next,  the  swelling  feels  log'gy  ;  the  Ikin  vesi    t  ; 
becomes  mottled,  and  sloughs;  and  if  cut  through 
vlfh"  '^'^'''T.  °^  f  ™P^-'^Ient  matter  come  out, 
with  sodden  flakes  of  areolar  tissue.    The  disease 
may  have  several  issues.    It  may  prove  mortal  bv 
the  extent  of  the  blood  poisoni.fg^  oi-  by  thre^- 
hanstiou  consequent  on  gangrene,  or  may  wear 
he  patient  out  by  slow  suppuration,  as  is  often  the 
case  after  phlegmonous  erysipelas. 

This  form  of  erysipelatous  inflammation,  not  al- 
ways having  the  outward  redness  to  distinguish  it, 
has  been  mistaken  for  acute  rheumatism  ;  froin 
which  It  may  be  diagnosed  by  the  depressed  nature 
01  the  pulse  and  constitutional  symptoms,  and  bv 
the  existence,  which  will  usually  be  discovered  in 
the  traumatic  cases,  of  a  local  injury. 

One  of  the  cases  above  recorded  had  its  origin  in 
a  dissection  wound  Other  cases  of  the  same  kind 
will  be  related  m  the  article  Wounds  ] 

T,/AT°'"-~A'y''P^^^"''''  ^'^^^^^  thatcannever 
be  lightly  regarded,  and  is  often  most  dangerous  As 

inotherdisea8es,thepatienfs  chance  of  life  will  be  in 
direct  proportion  to  his  strength,  and  inversely  to  the 
extent  of  mischief.  The  extremes  of  infancy  and  atre 
drunken  and  dissipated  habits,  and  the  existence 
of  previous  disease,  especially  of  the  kidneys  or 
iver,  tell  very  much  against  the  patient.    It  will 
be  bad  for  him  too,  if  erysipelas  be  epidemic  and 
severe,  and  if  he  have  contracted  the  disease  by 
contagion  or  infection  from  some  patient  who  has  it 
severely.    A  very  extensive  attack,  and  large  sup- 
purations, are  also  dangerous,  particularly  about 
the  head,  or  the  throat,  or  scrotum,  or  anus,  or 
lower  extreniities.  But,  after  all,  it  is  the  pulse,  the 

state  of  breathing,  the  state  of  the  mind,  and  the  power 
ot  taking  nourishment  and  of  procuring  sleep,  which 
will  guide  the  surgeon's  prognosis.  There  are  three 
sources  or  periods  of  danger  :  First,  from  extensive 
tebrile  excitement,  or  constitutional  irritation  from 
poisoned  blood  in  the  early  stage.    Secondly,  from 
the  exhaustion  of  pain  and  confinement  of  matter. 
Thirdly,  from  general  pyasmia  and  visceral  in- 
flammation, or  from  purulent  absorption,  diarrhoea 
and  hectic,  or  from  the  profuse  discharge.    If  local' 
swelling  seem  to  subside,  but  the  pulse  continues 
quick,  or  quicker,  and  the  tongue  does  not  improve. 
It  IS  ominous,  for  then  a  portion  of  areolar  tissue 
may  be  sloughing,  or  some  internal  part  may  be 
attacked. 

The  remote  consequences,  even  if  life  be  pre- 
served, are  often  very  disastrous.  A  limb  maybe 
withered,  shrunk,  and  useless  ;  or  there  may  bo  a 
general  cachexia,  and  tendency  to  diarrhcea,  dys- 
pepsia and  phthisis,  or  what  is  very  frequent  after 
ut  d  whb  "'•^'^'P''.''''^'  tJ-^  patient  may  be  perse- 
wit  h  r'^''\^"'=<=«^=."'"  of  boils  or  carbuncles,  or 
arSsJLtttr'^'"  ^""^  which  are  so  common 
il/etesto«.._This  word  really  means,  that  a 


means  that  several  parts  ir^^X:::^ 
t^  a  common  phenomenonin  all  blood  d  r^- 
nettle-rash  gout,  and  rheumatism,  and  in  pyemia 
and  the  who  e  erysipelatous  alliance.  Thetenthmo 
of  those  which  occurred  in  the  Plymouth  dock^rd 
exhibited  a  metastasis  of  the  former  sort.  Mr 

ley  quotes  the  following,  of  which  we  g  ve  an 
abridged  version.  ^ 

onfhl'JM  ^a'  ^'^^  ''>'^'P«'««  °f  the  left  foot  • 
on  the  eighth  day  the  foot  became  suddenly  well 
and  within  a  few  hours  severe  pain  in  theabdo 
men  came  on.    Death  in  24  hours.    Intestoes  in- 
flamed ;  sanious  fluid  in  peritoneum 

the  thirst ''."''""S  '■^"^  ^^ysipelas  of 

iain  i.   th.  r^'"'"'''  by 

pani  in   the  abdomen,  and  death  in  48  hours 

(,lmied  from  Dr.  A  bercrombie. 

A  young  woman  had  erysipelas  of  breast ;  mis- 
carried ;  was  seized  with  symptoms  of  puerperal 

.A  "'^n-f  ",^1'  '^^d  "TBipelas,  which  supervened 
on  sj-philitic  bubo.  Tenderness  of  abdomen  and 
vomiting  of  green  bile  were  followed  by  death 
rost-mortcm  Lungs  congested  ;  turbid  serum  in 
pleura  ; ^abdominal  viscera  coated  with  lymph- 
serous  efl'usion  in  peritoneum;  petechia}  about  kid- 
neys ;  arachnoid  opaque  and  serous  effusion.  (Nun- 
neley,  op.  cit.  p.  89.)  ^ 

Mr  Bird  gives  two  cases  of  translation— one 
the  tl,5gh       *°  face  to 

Morbid  Appearances.—''  After  death,"  savs 
Rokitansky,  ''the  redness  has  generali;  di.ap 
peared,  but  the  swelling  is  still  perceptible  •  the 
epidermis  is  either  easily  separable,  or  actually 
epnrated,  and  the  surface  of  the  cutis  is  moist, 
and  covei-ed  with  a  viscid  and  more  or  less  puri- 
form  exudation.  The  redness  is  seen  on  a  trans- 
verse section  to  be  confined  to  the  outermost  thin 
layer  of  the  cutis  ;  the  deeper  layer  is  pale,  and 
IS  somewhat  infiltrated  only  when  the  inflamma- 
tion is  intense  ;  the  subcutaneous  cellular  tissue 
IS  tbeii  in  like  manner  slightly  infiltrated."  ( Pa- 
thologiml  Anatomy,  vol.  iii.  Syd.  Sac.  Ed.) 

In  the  phlegmonous  variety,  and  in  the  diffuse 
inflarmnation,  the  cuticle  is  wrinkled  and  vesicated 
the  skin  gangrenous  in  patches  ;   after  death  the' 
areolar   tissue   will   be   found  infiltrated  with 
liquid,  which,  according  to  the  severity  and  dura- 
tion of  the  disease,  will  be  pale  or  yellow  serous, 
reddish  and  turbid,  milky  and  semi-purulent,  or 
a  greenish  pus  ;  and  the  tissue  itself  reddish  md 
vascular,  or  thickened  and  solidified  by  fibrinous 
effusion,  or  dead  and  rotten,  like  flakes  of  tow,  or 
wetted  chamois  leather,"  to  which  Mr.  .Tamos 
compares  it.     The  subjacent  fascia  may  be  de- 
stroyed, and  intermuscular  spaces  infiltrated  ;  or 
even  portions  of  muscle  may  be  invaded,  and  ren- 
dered pale,  softened,  or  gangrenous  ;  the  veins  and 
lymphatics,  which  pass  bj',  reddened  or  suppurat- 
ing,   ruritlcnt  depots,  as  they  are  called,  may  be 
found  in  the  joints,  or  in  the  areolar  tissue  of  vari- 
ous parts  of  the  bod}',  or  in  the  viscera  ;  in  fact, 
the  whole  series  of  morbid  appearances  may  be 
present  which  are  common  to  the  whole  er3'sipe- 
latons  group  of  diseases,  including  puerperal  fever, 
pyasmia,  &c.  &c.      "  In  ten  nnt  of  eleven  cases  of 
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dissection  of  the  bodies  of  those  who  had  died 
from  erysipelas  in  the  hospital  of  La  Charitc",  in 
Paris,  Dr.  Corbiu  detected  very  decided  lesions 
of  the  abdominal  organs,  principally  of  the  mucous 
membranes  of  the  stomach  and  intestines.  Pus 
is  not  unfrequcntly  disseminated  through  the 
viscera,  principally  in  the  substance  of  the  liver. 
The  frequency  of  these  visceral  nlfections  in  ery- 
sipelas has  been  particularly  pointed  out  by 
Dupuytrei),  who  says  he  has  opened  a  heap  of 
bodies  {fotde  de  cadavres)  of  tliose  who  have  died 
in  consequence  of  diffuse  phlegmon,  and  that  he 
has  observed  among  those  who  perished,  towards 
the  end  of  the  malady,  tlie  external  inflammation 
itself  was  much  less  the  cause  of  death,  than  an 
internal  inflammation  produced  by  some  impru- 
dence. Pleurisies,  pneumonia,  and  abscesses  of 
the  liver,  have  been  noticed,  and  these  maladies 
have  happened  after  the  patient  has  exposed  the 
face,  neck,  chest,  or  limbs  to  the  cold."  {Nunne- 
Icy,  On  Erysipelas,  p.  196.) 

The  predisposing  causes  of  erysipelas  are  in 
general  such  as  produce  disorders  of  the  digestive 
organs  and  impurity  of  the  blood.  Foremost 
amongst  these  stands  intemperance,  especially  if 
combined  with  deficiency  of  solid  food,  loss  of 
sleep,  prolonged  marching  or  other  fatigue,  expo- 
sure to  the  weather,  at  imseasonable  times,  grief, 
and  those  other  influences  which  under  any  cir- 
cumstances produce  a  low  and  irritable  state  of 
system.  But  it  is  probable  that  many  of  these 
conditions  rather  give  rise  to  low  or  atonic  inflam- 
mation, than  to  genuine  erysipelas. 

Some  persons  there  are  who  are  constitutionally 
predisposed  to  it.  Thus,  one  attack,  so  far  from 
conferring  any  exemption,  only  seems  to  render 
the  patient  liable  to  repeated  attacks.  Women  are 
said  to  be  more  subject  to  it  than  men  ;  although 
probably  it  is  rather  to  slight  erythema,  caused 
by  cold,  or  delay  of  the  catamenia,  than  to  real 
erysipelas. 

Every  sort  of  injury  or  abrasion  may  invite  an 
attack  of  erysipelas,  more  especially  those  which 
are  irritated,  or  in  which  the  exudations  are  dis- 
turbed, and,  speaking  generally,  those  which  have 
most  tendency  to  inflammation.  It  is  of  no  avail 
to  give  a  list,  because  the  simplest  prick  or  cut 
will  give  occasion  for  erysipelas,  if  the  wound  be 
infected,  or  the  blood. 

In  some  cases  of  traumatic  erysipelas  the  local 
symptoms  precede  the  constitutional.  The  same 
may  be  the  case  in  all  inoculated  diseases. 

But  no  injury  can  produce  erysipelas  without 
the  presence  of  a  peculiar  poison  in  the  blood  ;  of 
which  we  may  assume,  that 

I.  Tlie  erysipelatous  condition  in  some  cases 
arises  spontaneously,  or  idiopathically,  or  pri- 
marily ;  possibly  from  changes  of  temperature 
acting  upon  a  system  predisposed. 

II.  It  may,  without  doulit,  be  generated  by 
putrid  miasma,  under  certain  conditions. 

III.  The  putrid  miasm  which  generates  erysi- 
pelas is  capable  of  generating  also  each  of  the  other 
forms  of  disease  which  we  have  enumerated  as 
belonging  to  the  erysipelatous  alliance,  and  which 
are  all  included  in  the  general  term  pyfcmia,  viz., 
purulent  depots,  puerperal  fever,  deaths  by  shock 
or  adynamia  after  operations,  phlebitis,  and  in- 
flammation of  the  lymphatics,  some  forms  of  sore 
throat,  and  of  diarrhea  and  dysentery. 

IV.  Each  variety  of  erysipelatous  disease  may 


generate  every  other,  by  contagion  and  infection, 
using  those  words  in  the  fullest  sense  they  admit 
of :  contagion  being  the  application  of  liquid  or 
solid  poison,  by  the  touch  or  by  inoculation  ;  and 
infection  being  tlie  eftect  produced  by  inhalation 
of  gaseous  poison  into  the  lungs,  or  the  contact  of 
vitiated  air  with  a  wound  or  ulcer. 

Respecting  the  first  proposition,  it  must  be 
remarked  that  there  are  some  individuals  so  pre- 
disposed, tliat  errors  in  diet,  trifling  injuries,  and 
exposure,  readily  produce  slight  attacks  of  erysi- 
pelas, which  seem  to  bear  the  same  relation  to  the 
graver  forms  of  the  disease  that  febricula  does  to 
typhoid  fever  ;  of  which  it  cannot  be  proved  that 
they  arise  from  outward  miasm,  and  which,  under 
favourable  circumstances  of  cleanliness  and  ven- 
tilation, soon  subside,  and  do  not  propagate  them- 
selves. 

The  proofs  of  the  second  and  third  propositions 
have  been  accumulating  during  the  last  century 
and  a  half  at  the  least,  and  are  now  so  numerous 
that  the  task  of  selecting  instances  is  diflicult  ; 
and  so  overwhelmingly  convincing  that  it  is  a 
point  little  creditable  to  the  physicians  and  sur- 
geons and  managers  of  public  institutions,  that  the 
disease  is  still  permitted  to  continue  its  ravages, 
even  in  a  mitigated  form. 

Whilst  writing,  the  reviser  of  this  article  re- 
ceives a  report  from  Dr.  Dundas  Thomson,  medical 
officer  of  health  for  Marylebone,  dated  August, 
1859,  stating  that  three  virulent  cases  of  erj'si- 
pelas  occurred  in  succession  on  the  first  floor  of 
the  west  wing  of  the  Middlesex  Hospital.  One 
of  the  sisters  complained  of  an  ofi^ensive  smell  in 
the  ward.  This  aroused  the  suspicions  of  Dr. 
Corfe,  who  found  that  the  post-mortem  room  was 
immediately  below,  so  that  effluvia  could  enter, 
and  still  more,  that  the  waste-pipe  of  the  room 
was  untrapped,  and  that  it  communicated  with 
a  cesspool  and  choked  drain.  The  cesspool  was 
filled  up,  the  drain  cleansed  and  trapped,  and  for 
the  12  months  since  not  a  single  case  of  erysipelas 
has  occurred  in  the  ward. 

All  experience  tends  to  show  that  the  most 
frequent  source  of  erysipelas  is  that  kind  of  poi- 
soned atmosphere  engendered  by  the  exhalations 
of  the  sick  and  wounded.  Dr.  George  Gregory 
read  a  paper  on  the  subject  before  the  Med.  Ciiir. 
Soc,  (reported  in  Lancet,  1IM8,  vol.  ii.),  in  which 
he  called  the  general  condition  of  disease  pro- 
duced under  such  circumstances  ochlesis  (from 
lixA-oj,  a  crowd),  and  described  erysipelas  of  the 
face,  and  every  other  variety  of  creeping,  low, 
diffused  inflammation,  as  the  normal  results. 

In  a  conspicuous  metropolitan  hospital,  the 
reviser  of  this  article  once  witnessed  an  operation 
for  aneurism.  The  patient  died  of  low  inflam- 
mation in  a  week.  One  of  the  hospital  function- 
aries remarked  afterv/ards,  "  I  knew  the  patient 
would  die,  and  1  implored  the  operator  to  put 
him  into  a  dilferout  bed,  but  ho  would  not  ;  he 
docs  not  believe  in  sanitary  measures.  Every 
patient  in  that  bed  dies  ;  it  receives  all  the  fumes 
of  the  water-closets.'' 

"  Of  the  connection  between  erysipelas  and 
puerperal  fever,"  says  Dr.  Ferguson,  "  I  may  say 
that  those  two  maladies  arc  generally  co-existent 
in  our  hospital,  and  that  when  the  mothers  die  of 
puerperal  fever,  their  infants  perish  of  erysipelas." 
{On  Puerperal  Fevcr^howA.  1839,  p.  29.)  The 
mortality  from  puerperal  fever  in  lying-in  hospitals 
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is  too  wide  a  subject  for  i,s  to  venture  on,  but 
whatever  ,s  true  of  these  hospitals  as  causes  of 
le^er,  is  true  in  jts  degree  likewise  as  regards 
erysipelas.  ° 

Mr.^  Coulson  quotes  from  Malouin,  to  the  effect 
ttiat     out  of  twenty  females  who  were  confined 
I"  ff^^'/^O'.  174(1,  in  the  lying-in  ward  of  the 
i-iotel  Dieu,  scarcely  one  escaped  being  attacked 
with  puerperal  fever,  and  that  erysipelatous  affec- 
tions were  equally  common."     In  the  spring  of 
1/aO,  puerperal  fever  was  again  epidemic,  when 
Its  connection  with  erysipelas  was  noticed  bv 
Pouteau  m  his  "Melanges  de  Chirurgie."  This 
disease  again  prevailed  as  an  epidemic  in  1770 
and  IS  mentioned  by  Dr.  Leake.    Three  years 
after    we  find  It  devastating  the  lying-in  ward  of 
the  Edinburgh  Infirmary,  and  Dr.  Young,  then 
professor  of  midwifery,  accounts  for  it  by  the  con- 
temporaneous existence  of  erysipelas,  which  not 
only  attacked  the  parturient,  but  the  wounds  of 
those  who  had  undergone  any  operation. 

After  alluding  to  the  testimony  of  Dr.  John 
Clarke  in  1787  and  1788,  and  of  Dr.  Gordon  of 
Aberdeen,  and  of  Hey  of  Leeds  in  1811  and  1812 
to  the  eftect  that  puerperal  fever  and  erj'sipelas 
prevail  together,  Mr.  Coulson  gives  it  as  his  opinion 
that  epidemic  puerperal  fever  is  at  times  of  an 
infectious  erysipelatous  character."  (Cozdson,  On 
tlie  ILp  Joint,  S(c.  2nd  ed.  Lond.  1841  ) 


_  The  late  Mr.  Storrs,  of  Doncaster,  (in  the  Pro- 
vincxcd  Med.. Journal,  2nd  Dec.  1843,)  published  an 
appalling  series  of  cases  in  which  erysipelas  had  given 
rise  to  puerperal  fever,  and  the  converse.    For  in- 
stance, Mr.  Reedal,  of  Sheffield,  was  attendingacase 
of  sloughing  bubo  with  erysipelas,  in  a  young  man. 
I  he  patient  s  sister,  who  waited  on  him,  was  seized 
with  erysipelas  of  the  head,anddied.  Five  parturient 
women,  whom  Mr.  Reedal  went  to  from  the  house 
of  the  patient,  died  of  puerperal  fever  ;  one  other 
was  attacked  with  inflammation  of  the  mucous 
membrane  of  the  bowels.    Two  fatal  cases  are  re- 
corded of  puerperal  fever  cau.sed  by  infection  from 
erysipelas  in  the  practice  of  Mr.  Sleight,  of  Hull. 
Mr.  Hardy,  of  Hull,  attended  twenty  women  be- 
tween March  21st  and  April  20th,  1838,  of  whom 
seven  died  of  puerperal  fever.    He  was  at  the 
same  time  attending  a  case  of  large  sloughing  ulcer 
of  the  groin,  and  one  of  erysipelatous  abscess  of 
the  breast.    At  the  same  time,  to  show  the  atmo- 
spheric  condition,  large  numbers  of  pigs,  sheep,  and 
cattle  died  in  parturition.    Three  surgeons  in  the 
same  town  performed  a  post-mortem  examination  in 
a  case  of  gangrenous  hernia:  each  had  cases  of 
puerperal  fever.    A  physician  of  Boston  made  the 
autopsy  of  a  man  on  March  19  th,  who  died  after 
forty-eight  hours'  illness,  of  a3dema  of  tlie  thigh  and 
gangrene.    He  wounded  his  hand,  and  was  laid  up 
Iroin  the  20th  March  to  the  3rd  April.    But  on 
^(Jth  he  attended  a  woman,  and  she  died;  as  did 
nve  others  out  of  seven  whom  he  attended  in  the 
ollowing  winter.    The  nurse  who  laid  out  the 
tiiird  parturient  woman  died  of  erysipelas  ;  and  the 
nurse  who  aid  out  the  fourth  died  after  twenty- 
ti    neiT,  u '"'t    ^"  1836,  a  prac- 

.Snt  /  '^^''''1  of  puerperal  fcve  ;  his 
^sistan  t  took  fever  and  foul  ulceration  of  the  throat. 

died' of  --^  <^'"IJ  "'ho  had 

"S  Una  lu.rpes,  typhoid  erysipelas,  and  a  hu-o 
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abscess  in  the  mamma.    It  is  fir  m,^,„ 
on  with  such  evidence  than  to  stop    Mr  V^-  \  ^" 
of  Bi^i-mingham,  (Prov.  A^A.^'' fc^"' 
1844  1,1 1833,  after  visiting  a  bad  case  of  riipeC 
a^  ended  five  women,  four  of  whom  died 
Nason,  of  Nuneaton,  after  seeing  one  of  Mr  El 
k.ngton's  patients,  attended  a  woman,  who  died 
whose  husband  had  sore  throat,  and  whose  fri  nd 
had  a  severe  feverish  attack.    Two  of  Z  fe^^u 
Jte-^dants  on  the  other  patients  hal  "sS^ 
Mr.  Perry  a  patient  of  Mr.  Elkington,  had  severe 
erysipelas  in  183,5,  which  was  the  means  of  on! 
veying  contagion  to  one  woman,  who  died.  T„ 
Perry  s  house,  which  had  not  be^n  purified  Mrs 
tT^Tf'^  by  puerperal  fever  i  1839,  her 
husband  had  sore  throat,  and  her  infant  erysip'eias! 
That  erysipelas  is  capable  of  spreading  by  infec- 

and  [W  H^  P"'''««<=^"'  °'«"erin  certain  states; 
and  that  the  same  cause  may  produce  a  very  low 
si  (e,  m  lohchpatienis  sink  after  operatiomoith  little 
o>  no  posl-mortem  change,  is  proved  by  the  following 
cases     Mr  Erichsen  (^Science  and  Art  of  Surf 
Lond  185  3,  p.  348)  says  that  his  wards  It  ul 
versity  College  Hospital  had  been  free  from  erysi- 
pelas for  some  time,  when  on  15th  Jan.  1851  at 
noon,  a  man  with  gangrenous  erysipelas  of  the  lees 
was  placed  in  Burdett's  ward.    Troo  hours  after- 
wards Mr.  E  ordered  the  man  to  be  removed, 
and  the  chlorides  to  be  used.  NotwithstandinrJ 
this  precaution  the  patient  in  the  next  bed,  with 
necrosis  of  the  ihuni,  was  seized  with  erysipelas  in 
two  days,  and  died  of  it.    The  disease  then  spread 
to  a  most  every  patient  in  the  ward,  and  proved 
fatal  to  several.    But  in  several  instances  patients 
were  affected  with  the  constitutional  svmptoms,  the 
lever  and  gastro-intestinal  disturbance,  laithoutany 
mamjestation  of  local  symptoms  whatever. 

The  relation  of  the  diffused,  or  erysipelatous  in- 
flammation of  the  areolar  tissue  to  cutaneous  ery- 
sipelas is  very  evident  from  the  case  of  Mr.  Newbv 
(quoted  in  Travers,On  Constitutional  Irritation,  and 
in  ^unneley,  On  Erysipelas,  from  Dr.  Nelson),  a 
surgeon,  who,  on  June  1st,  pricked  his  thumb  in 
examining  the  body  of  a  child  which  had  died  of 
enteritis  and  erysipelas  of  the  abdomen.    On  the 
following  three  days  he  complained  of  depression ; 
on  the  fourth,  of  headache  and  fever,  with  a  small 
pustule  on  the  thumb,  and  slight  pain  in  the  axilla- 
on  the  seventh,  deep-seated  pain  in  the  left  breast,' 
which  assumed  a  pink  tinge  ;  axilla  and  arm  more 
uneasy  ;  on  the  eighth,  increased  inflammation  of 
the  breast,  and  great  feebleness  ;  death  on  the 
twelfth  day.    During  Mr.  Newby's  illness,  his 
assistant  had  innammation  of  the  fauces  of  erj- 
sipelatous  appearance,  and  suppuration  of  the  tonsil. 
His  pupil  had  low  fever  ;  the  housemaid  cynanche 
tonsillaris;  the  nurse  an  attack  of  pyrexia,  followed 
by  phlegmonous  erysipelas,  of  which  she  died.  A 
woman  who  assisted  in  the  room  after  Mr.  Newby's 
death  had  phlegmonous  erysipelas,  but  recovered. 

Here  is  another  case,  showing,  as  Mr.  Nunneley 
observes,  that  diffuse  inflammation  and  erysipelas 
are  one  and  the  same  disease.  James  Craig, 
whose  master  had  just  died  of  some  febrile  disease, 
was  brought  to  his  father's  house  with  erysipelas 
of  his  face.  The  disease  was  severe,  spread  to 
chest  and  abdomen,  and  led  to  extensive  suppura- 
tion. Vent  was  given  to  the  matter,  and  ho  re- 
covered. His  father  was  attacked  in  both  hands 
and  iums;  the  disease  spread  lo  his  face,  and  after 
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his  death,  extensive  suppurations  were  discovered 
along  the  back  and  loins,  from  the  neck  to  tho 
'  sacrum.    (Quoted  from  Gibson,  Edinhuvijh  Med. 
Chir.  Trans,  vol.  iii.  p.  AG.) 

That  erysipelatous  inflammation  of  the  throat 
and  fauces  has  a  common  origin  with  the  other  raem- 
!  bera  of  the  alliance,  may  be  seen  from  incidental 
notices  of  sore  throat  ill  the  preceding  cases.  It  is 
proved  more  fully  b)'  the  reports  of  several  epide- 
mics, collected  by  Mr.  Nuniieley,  in  which  the 
association  of  livid,  or  dusky,  or  sloughing,  or  croupy 
sore  throats  with  erysipelas,  and  their  ultimate 
origin  from  the  same  causes,  is  plainly  set  forth. 
(Op.  cit.  p.  107,  &c.)  See  also  case  of  erysipelas 
of  the  mucous  membrane  of  the  throat,  fatal  from 
submucous  serous  infiltration,  with  false  membrane, 
andevidentlyepidemic,ifnot  contagiou3,(in  Travers, 
Furtlier  Enquiry^ljonA.  1835,  p.  IGO.)  See  also  the 
case  of  a  young  man,  nursing  his  mother  ill  of  erysi- 
pelatous sore  throat,  when  he  was  smitten  with  an 
offensive  fume,  and  was  seized  with  diffuse  cellular 
inflammation  of  the  trunk,  of  which  he  died. 
{Graves's  Clinical  Medicine.)  In  fact,  there  is  no 
lesion  common  to  the  pycBinia  group  which  may  not 
be  met  with  in  erysipelas. 

Mr.  P.  H.  Bird  {On  the  Nature,  Statistics,  ^c. 
4'C.  of  Erysipelas,  Lend.  1858)  met  with  sore  throat 
in  60  per  cent,  of  the  cases  of  idiopathic  erysipelas 
of  which  he  has  notes. 

Dr.  Gross  {System  of  Surgery,  Philadelphia, 
1859)  says  that  in  1844,  '45,  and  '46,  the  disease 
was  so  common  in  the  Louisville  Hospital,  and  also 
throughout  the  city  of  Louisville,  that  no  operations 
were  performed  save  of  necessity.  Whole  families 
were  sometimes  cut  down  by  it.  Every  case  of 
disease  admitted  into  the  Louisville  Hospital  re- 
ceived its  peculiar  impression,  and  "  wore  its 
livery."  When  the  affection  was  at  its  height, 
many  patients  convalescing  from  other  diseases 
were  suddenly  seized  with  diarrhcea,  pneumonia, 
and  bronchitis,  over  which,  the  usual  remedies  exer- 
cised no  control. 

Dr.  Gross  also  describes  a  peculiar  and  most  fatal 
epidemic  of  erysipelas  which  prevailed  from  1842 

■  to  1847  in  various  parts  of  the  United  States,  par- 

■  ticularly  the  south-western,  and  in  Canada.  It 
was  known  by  the  names,  "  black  tongue," 
"swelled  head,"  and  "erysipelatous  fever."  It 
began  in  the  throat,  with  a  deep  red  glossy  swell- 
ing, which  extended  to  tongue,  uvula,  tonsils,  and 
face,  which  was  most  hideously  swollen  and  dis- 
torted. Delirium  and  prostration  accompanied  it 
from  the  first.  Some  died  early;  others  from  local 
sloughing;  others  from'pyffiniia  and  abscesses  in  the 
lungs  and  other  parts;  if  lying-in  women  were  at- 
tacked, they  usually  exhibited  high  evidence  of 
metritis,  peritonitis,  and  phlebitis.  In  one  in- 
stance, the  immediate  cause  of  death  was  a  large 
abscess  in  the  left  lung,  erysipelas  being  seated  in 
the  corresponding  leg. 

The  following  example  of  the  connection  of 
pyrcmia  and  phlebitis  with  diffuse  inflammation 
and  phlegmasia  dolens  is  most  instructive.  It  is 
taken  from  Trarcrs,  Constitutional  Irrilation,  Lond. 
]  820,  p.  .^74.  Mrs.  C,  xt  40,  mother  of  a  family, 
and  suckling,  complained  on  r2th  October,  1825, 
of  rednes"!  and  pain  of  the  knuckle  of  her  middle 
finger,  and  slight  fever.  A  slight  recent  wound  on 
the  metacarpus.  On  the  I4th,  pain  and  heat  all 
up'  the'arm  and  neck.  Slight  fulness  and  tender- 
ness above  clavicle.    That  night  delirium.  16th. 
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Violent  delirium  ;  fulness  and  tension  over  fiexor 
tendon  of  middle  finger  ;  which  was  laid  open  and 
yielded  a  teaspoonful  of  healthy  pus.  "  There 
was  no  absorbent  nor  glandular  inflammation,  nor 
any  cutaneous  blush,  but  a  little  more  fulness  from 
the  elbow  upwards,  and  about  the  subclavian  region, 
than  on  the  opposite  side."  Bleeding  to  20  oz. :  ten 
gr.  of  calomel,  epsora  salts,  and  jalap.  The  blood 
was  slightly  buffed  and  cupped.  At  night  anti- 
mony and  laudanum.  I9th.  No  rest  ;  delirium 
unabated.  Two  or  three  faint  lines  of  inflamed 
absorbents  on  forearm,  which  was  puff)',  and  tender 
when  grasped.  Pulse  very  rapid.  Bleeding  to  12  02., 
"  which  occasioned  a  sensible  depression ; "  more 
calomel  and  salts  ;  opium  at  night.  20th.  More 
tranquil;  pulse  as  rapid,  but  softer;  leeches  and 
anodynes.  21st.  Hysterical  and  feeble,  but  tran- 
quil and  rational.  22nd.  A  quiet  but  sleepless 
night  ;  profuse  sweating;  bark  and  acid.  Up  to 
25th  seemed  improving,  though  the  pulse  remained 
at  130  and  upwards  ;  great  nervous  debility;  bark 
and  opium,  and  a  moderate  quantity  of  wine,  which 
was  "  withdrawn  because  it  seemed  to  overstimu- 
late."  28th.  A  violent  rigor,  followed  by  profuse 
colliquative  sweating.  29th.  Another  rigor.  31st. 
Death.  The  wound  in  the  finger  continued  to  dis- 
charge freely,  and  the  hand  was  free  from  pain.  On 
post-mortem  examination,  a  small  quantity  of  pus 
found  in  the  tendinous  sheath  of  the  forearm ;  a  straw- 
coloured  serum  exuded  into  the  upper  arm;  the 
humeral  and  axillary  vein  plugged  with  coagulura. 
The  viscera  not  examined. 

The  maid  servant  who  fomented  Mrs.  C.'s  hand 
suffered  from  abscesses  in  the  hand  and  forearm, 
and  above  the  inner  condyle  of  the  humerus  :  rest- 
lessness, delirium,  and  phlegmasia  dolens  of  both 
legs. 

The  laundress  who  washed  Mrs.  C.'s  sheets,  in 
opening  them,  turned  pale  as  death  and  complained 
instantly  of  pain  in  the  axilla.  Nausea ;  faintness, 
rigors  and  delirium  followed  ;  and  a  deep  and  ex- 
tensive abscess  above  the  left  breast. 

If  we  recur  to  that  remarkable  series  of  cases 
which  occurred  in  the  Plymouth  dockyard,  we  shall 
see  that  out  of  the  fifteen  patients,  each  of  them  suf- 
fered evidently  from  the  same  cause  ;  two  died  from 
intense  fever,  without  adequate  local  change  to 
c.iuse  death  ;  ten  had  symptoms  of  phlegmonous  ery- 
sipelas, or  of  the  diffused  inflammation  locally  ;  and 
three  died  of  visceral  or  distant  disease,  without 
local  symptoms  at  the  spot  by  which  the  poison 
entered  the  veins.  From  one  and  tho  same  poison- 
ous source,  whatever  that  was,  every  variety  of 
erysipelatous  disease  proceeded.  ICvery  feature  of 
pyremia  and  puerperal  fever  was  produced. 

We  have  thus  laboured  to  show,  that  the  "  irri- 
tation "  of  Hunter  and  Travers,  and  the  "  constitu- 
tional susccptibiliti/"  and  "  dkordav  of  tho  cln-lo- 
poictic  viscera  "  of  Aberncthy,  are  figures  of  speech, 
which,  in  modern  language,  are  rendered  by  the 
term  impurity  of  the  blood.  And  in  the  mass  of  evi- 
dence we  liave  presented  of  the  origin  and  alliances 
of  erysipelas,  we  have  shown  how  tho  simpler 
cases  arise  from  the  common  causes  of  illness,  espe- 
cially if  aided  by  cold,  or  blight,  as  it  was 'called 
in  Sydenham's  time,  and  that  tho  deviation  from 
the  stlienic,  or  healthy  adhesive  inflammation 
may  be  slight  ;  whilst  the  graver  cases  arise 
from  the  workings  of  a  putrid  poison.  Here 
the^  question  arises,  will  any  putrescent  matter 
suffice or  is  there  anything  spocijic  in  the  cause  of 
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eiysipelas,  as  there  is,  for  example,  in  the  cause  of 
syphilis  ? 

In  answer  to  the  former  question  it  must  bo 
said,  that  putrescent  matter  evidently  requires  some 
atmospheric  conditions  to  be  superadded,  of  which 
we  know  nothing,  in  order  to  create  the  erysipela- 
tous poison  ;  and  to  the  second,  that  there  seems 
every  reason  to  believe  that  once  having  arisen  by 
any  means,  it  possesses  the  power  of  propagation 
just  like  the  diseases  called  specific] 

[  Treatment. — In  treating  this  branch  of  the  sub- 
ject, we  will  first  give  a  short  catena  of  the  opinions 
of  eminent  men  at  various  epochs  ;  and  then  sum 
up  tlie  measures  expedient  in  each  variety  of  erj'- 
sipelas. 

Hippocrates  says  that  cold  water  is  of  use  in 
erysipelas,  but  not  if  ulcerated  ;  Celsus  prescribed 
blood-letting,  if  the  strength  permits  ;  then  refrige- 
rants and  astringents,  such  as  Cimolian  chalk  and 
water,  covered  with  a  leaf  of  beet,  (a  remedy  which 
the  vulgar  use  to  this  day,  in  the  fomi  of  fullers' 
earth  and  water).     Galen  and  his  foUowersadopted 
maxims  of  the  soimdest.    Since,  says  he,  refrigera- 
tion is  dangerous  in  common  inflammation  without 
evacuation,  much  more  is  it  so  in  erysipelas,  in 
which  there  is  danger  lest  the  bile  be  "diverted  to 
some  nobler  part ;  so  instead  of  venesection,  we  use 
cholagogue  medicines  ;  then  cooling  applications ; 
and  if  the  colour  becomes  livid,  warm  poultices,  or 
fomentations  of  salt  water.  {Galen,  Metlt.  Medend., 
Op.  Om.  Kuhn,  vol.  x.)    Serjeant  Wiseman  says, 
that  if  it  fall  upon  the  head  or  throat,  phlebotomy 
is  permissible,  to  avoid  phrenitis  or  squinancy  ;  but 
if  it  be  simple,  and  only  in  the  skin,  we  ought  only 
to  evacuate  the  redundancy  of  humours,  and  prevent 
the  ebullition  of  choler.    If  it  arise  from  a  wound, 
cooling  and  lenient  applications  are  permissible,  if 
preceded  by  purgatives  ;  but  in  erysipelas  of  the 
head  and  face,  the  greatest  caution  is  necessary  in 
the  use  6f  repellants.    Sydenham  considers  that 
in  this  disease  peccant  matter  is  mixed  with  the 
blood,  and  must  be  evacuated;  also,  that  the  ebulli- 
tion of  the  blood  must  be  regulated  by  cooling 
remedies  ;  also,  that  matter  which  has  become 
impacted  in  the  parts  must  be  discharged  and 
eliminated.    To  do  this,  he  bleeds  freely,  and  finds 
the  bl  ood  like  that  of  pleurisy  the  next  day,  then  gives 
a  mild  cathartic,  and  a  paregoric  draught  of  syrup  of 
poppies  at  night.    The  purging  being  over,  an 
emollient  fomentation  was  used  warm  twice  a  day  ; 
and  after  the  fomentation,  an  application  of  a  stimu- 
lating tincture  of  Venice  treacle,  that  is,  pepper  and 
cloves  with  spirits  of  wine.    The  patient  lives  on 
barley  water,  gruel,  and  toasted  apples,  with  a 
little  of  the  smallest  beer.    Usually,  says  Syden- 
ham, the  purging  and   bleeding  suffice.  This 
treatment  evidently  applies  only  to  mild  idiopathic 
cases  of  a  sthenic  sort. 

Cullen,  whose  experience,  like  S^'denhara's,  was 
medical  and  not  surgical,  treated  erysipelas  of  the 
face  by  bleeding  and  antiphlngistics  ;  but  confessed 
that  the  disease  might  be  attended  with  putrid 
symptoms,  and  require  bark,  though  he  had 
never  Been  such  cases.  John  Hunter,  in  cases  of 
ditfiised  inflammation  in  irritable  habits,  was  averse 
to  mucli  bleeding,  and  recommended  bark.  Abcr- 
nethy  believed  the  erysipelatous  group  to  be  pro- 
duced rather  by  something  wrong  in  the  constitution 
of  the  patient,  which  predisposed,  and  particularly 
disorder  of  the  digestive  organs,  than  by  inocula- 
tion of  poison.   He  gave  alteratives,  and  was  averse 


to   bleedirg.  ]    The  most  modem  advocate  (. 
bleeding  is,  or  was,  Mr.  Lawrence,  whose  opinion 
at  the  date  1828  were  that  as  erysipelas  resemble 
other  inflammations  in  its  causes,  symptoms  aivl 
eftects,  it  should  be  treated  on  the  same  princ'iples  ■ 
that  IS,  on  the  antiphlogistic  plan.  Venesection' 
local  bleeding,  purging,  and  low  diet  are  the  first 
measures,  to  which  saline  and  diaphoretic  medi- 
cmes  may  be  afterwards  added.    He  says,  the 
earlier  these  means  are  employed  the   better  : 
vigorous  treatment  in  the  beginning  seems  to  hira 
most  calculated  to  shorten  the  attack,  and  prevent 
the  disease  from  spreading  beyond  its  original  seat. 
At  the  same  time,  he  admits,  that  as  the  skin  and 
cellular  texture  are  of  secondary  importance,  it  is 
not  so  urgently  necessary  to  arrest  inflammation  in 
them,  as  in  the  vital  organs;  neither  does  the  same 
reason  for  very  active  treatment  exist  as  in  afi'ections 
of  the  eye,  where  a  slight  change  of  structure  may 
seriously  impair  the  utility  of  the  organ  essential 
to  our  comfort  and  pleasure  ;  but  the  extensive 
suppuration  and  mortification,  which  erysipelas 
sometimes  produces,  may  render  a  limb,  in'a  great 
measure,  totally  useless,  or  may  even  destroy  life. 
"  The  disposition  of  erysipelas  to  terminate  by  re- 
solution, is  another  reason  against  resorting  indis- 
criminately to  active  depletion.    In  many  cases, 
the  disease  passes  through  a  certain  course,  and 
ends  spontaneously  :  it  is  sufiicient  to  put  the 
patient  on  low  diet,  to  clear  the  alimentary  canal, 
and  then  to  use  mild  aperients  and  diaphoretics. 
When  it  proceeds,  as  it  often  does,  from  an  im- 
healthy  condition  of  the  alimentary  canal,  the  re- 
moval of  the  internal  disorder  leads  to  the  cessation 
of  the  local  complaint.    It  must,  however,  be  ob- 
served, that  venesection  is  sometimes  useful  both 
in  curing  the  internal  cause  and  in  promoting  the 
termination  by  resolution."    Mr.  Lawrence  after- 
wards observes,  that  he  does  not  mean  to  recom- 
mend that  measures  equally  active,  and,  in  parti- 
cular, that  bleeding,  whether  general  or  local,  are  to 
be  employed  in  all  cases.    In  young  persons,  in 
the  robust,  and  tliose  of  full  habit ;  in  instances 
where  the  pulse  is  full  and  strong,  or  where  there 
is  headache  and  white  tongue;  in  erysipelas  of  the 
head,  attended   with  symptoms  denoting  aflFec- 
tion  of  the  sensorium,  and  more  especially  in  the 
very  beginning  of  the  aft'ection,  venesection  will  be 
proper  ;  and  it  may  be  necessary  to  bleed  i.-u-gely, 
to  repeat  the  evacuation,  or  to_follow  venesection 
by  local  abstraction  of  blood.    Under  such  circum- 
stances, the  other  parts  of  the  antiphlogistic  plan 
must  also  be  employed,  that  is,  the  alimentary  canal 
should  be  cleared  by  an  active  purgative,  which 
may  be  followed  by  salines  and  antimonials,  with 
the  occiisional  use  of  milder  aperients;  and  low  diet 
should  be  enjoined.    As  Mr.  Lawrence  adds,  no- 
thing can  be  more  difl'erent  from  such  a  case,  than 
that  of  an  elderly  person,  with  a  small  and  feeble 
pulse,  in  the  advanced  stage  of  the  disease.  The 
interval  between  these  extremes  is  filled  by  numer- 
ous gradations,  requiring  corresponding  modifica- 
tions of  treatment.    The  antiphlogistic  phan  itself 
embraces  a  wide  range  in  point  of  degree  ;  from 
blood-letting  local  and  general,  with  purging,  vomit- 
ing, the  free  use  of  mercur3'and  antimony,  and  low 
diet,  to  the  exhibition  of  a  mild  aperient,  with  some 
saline  medicine.    Mr.  Lawrence  believes,  that  the 
treatment  of  erysipelas,  like  that  of  any  other  in- 
flammation, should  be  modified  according  to  the  age, 
constitution,  previous  health,  and  habits  of  the 
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patient,  and  the  period  of  the  complaint.  "When 
the  affection  occurs  in  old  and  debilitated  subjects, 
the  powers  of  life  are  soon  seriously  impaired,  and 
our  efforts  must  be  directed  rather  towards  sup- 
porting them,  than  combating  the  local  affection. 
I  have  often  seen  such  subjects,  labouring  under 
erysipelas  of  the  face  in  its  advanced  stage,  with 
rapid  and  feeble  pulse,  dry  and  brown  tongue,  re- 
covered, under  circumstances  apparently  desperate, 
by  the  free  use  of  bark  and  wine."  The  same 
writer  deems  local  bleeding  sufficient  in  the  milder 
cases  of  erysipelas,  and  often  necessary  in  the  more 
severe  ones,  as  an  auxiliary  measure.  Cupping, 
when  practicable,  he  sets  down  as  more  efficacious 
than  leeches,  though  objectionable  on  account  of 
the  painful  state  of  the  skin.  Leeches,  he  remarks, 
■when  applied  to  the  sound  skin  of  some  individuals 
produce  an  effect  analogous  to  erysipelas,  but  they 
exert  no  such  influence  over  the  inflamed  skin,  to 
■which  they  may  be  applied  freely  and  safely.  In 
order  to  produce  any  decided  benefit,  he  thinks 
they  should  be  applied  in  large  numbers. 

Mr.  Lawrence  adds,  that  after  the  inflammation 
has  been  checked,  the  surgeon  should  not  be  in  too 
great  a  hurry  to  prescribe  tonics,  stimulants,  and  a 
full  diet.  "Medical  practitioners  in  general  (says 
Mr.  Lawrence)  are  anxious  to  begin  the  strengthen- 
ing plan  ;  they  seem  to  have  the  fear  of  debility  con- 
stantly before  their  eyes,  and  lose  no  time  in  directing 
the  employment  of  bark,  and  recommending  animal 
food,  with  beer  or  wine.  In  this  way  relapses  are 
frequently  produced  ;  the  inflammation  and  fever  are 
renewed  ;  further  local  mischief  is .  caused,  and  re- 
covery is  retarded."  When  it  is  doubtful  whether 
stimuli  should  be  employed  or  not,  he  deems  sub- 
carbonate  of  ammonia  the  best  medicine.  Bark 
coraesnext  in  order  to  it,  and  the  sulphate  of  quinine 
is  the  most  eligible  preparation.  Wine  is  sometimes 
necessary  ;  but  Mr.  Lawrence  thinks  it  should  be 
given  sparingly.    (See  Med.  Chir.  Trans,  vol.  xiv.) 

[The  reviser  of  this  article  thinks  it  right  to 
repeat  these  portions  of  the  former  edition,  inas 
much  as  thej'  contain  the  materials  for  a  history 
of  opinion  and  practice  in  medicine.  But  it  is 
necessary  to  add,  that  the  illustrious  surgeon  re 
ferred  to  does  not  now  hold  the  antiphlogistic 
doctrine  here  described.  Not  indeed  that  he  is 
likely  ever  to  have  bled,  where  bark  and  wine 
ought  to  have  been  given;  but  in  an  interview  with 
which  he  favoured  the  reviser,  he  stated  as  liis  pre- 
sent opinion  that  treatment  should,  as  a  general 
rule,  be  decidedly  tonic  and  supporting. 

The  full  force  of  the  antiphlogistic  treatment, 
employed,  as  it  vifas  at  a  time  when  all  humoral  pa- 
thology was  in  abeyance,  and  inflammation  and  in- 
creased action  were  the  popular  bugbears,  is  exhi- 
bited in  the  series  of  cases  which  we  have  abridged 
from  Dr.  Butter.  How  remarkable  it  seems  that 
patient  after  patient  should  have  been  submitted  to 
exactly  the  same  treatment  :  bleeding  as  long  as 
blood  would  flow  ;  purgation  till  blood  passed 
from  the  irritated  bowels  ;  and  wine  only  when 
subsultus  tendinum  announced  the  near  approach 
of  death.  For  example,  in  Case  5,  after  leeches, 
cathartics,  tartar  emetic,  and  bleeding;  here  is  an 
extract. 

"Eight  o'clock,  P.M.  Fever  again  increasing  ;  ery- 
'  sipelas  extended  even  to  the  knee  ;  the  integuments 
over  the  tibia  looked  mottled  or  variegated,  like 
the  colours  of  a  rainbow  ;  red  lines  and  patches 
were  also  seen  to  run  up  the  limb  to  the  groin. 
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Tension  very  great.  Delirium.  Vcnsesectio  ad 
3  xvi.  Ten  o'clock,  p.m.  Not  relieved  ;  headache 
most  severe.  Rep.  V.  S.  ad  5  xxiv."  It  must 
be  remarked,  tliat  Dr.  Butter,  throughout  his  work, 
shows  the  most  advanced  and  sound  views,  and  re- 
pudiates all  this  cruel  practice,  of  which  he  shows 
the  bad  results.] 

In  bilious  erysipelas,  or  that  originating  with 
strongly  marked  gastric  disorder,  Desault  gave,  in 
the  first  instance,  a  grain  of  tartarised  antimony 
dissolved  in  a  considerable  quantity  of  fluid.  He 
had  seen  the  symptoms  entirely  subside,  although 
the  medicine  produced  no  other  sensible  alteration 
in  the  animal  economy  than  an  increase  of  the 
insensible  perspiration  and  urine.  When  the 
symptoms  resisted  these  evacuations,  he  was 
obliged  to  have  recourse  once  or  twice,  or  even 
more  frequently,  to  the  emetic  mixture.  When 
the  erysipelas  was  cured,  and  the  bitterness  in 
the  mouth  and  fever  had  subsided,  two  or  three 
purges  of  cassia  and  manna,  with  a  grain  of 
emetic  tartar,  were  exhibited.  As  soon  as  the 
symptoms  were  mitigated,  the  diet  of  the  patient 
was  allowed  to  be  more  generous.  In  bilious 
er}-sipelas,  Desault  observed,  that  the  cases  of  the 
patients  who  had  been  bled  previously  to  their 
admission  into  the  hospital,  were  invariably  the 
most  obstinate. 

When  the  tongue,  without  being  red  at  its 
point  and  margins,  was  furred,  and  marks  of 
gastric  disorder  prevailed,  unattended  with  ten- 
derness of  the  epigastrium,  Dupuytren  found 
emetics  useful.   {Clin.  Chir.  t.  ii.  p.  320.) 

In  cases  of  Inlious  erysipelas,  many  modern 
practitioners,  says  Mr.  S.  Cooper,  would  be  bolder 
with  antiraonials  than  Desault,  first,  by  imitating 
Richter,  and  giving  an  emetic  at  the  commence- 
ment of  the  attack,  and  then  by  exhibiting  more 
freely  either  antimonial  powder,  or  tartarised 
antimony,  with  a  dose  or  two  of  calomel. 

In  pMegmonoics  erysipelas,  Desault  was  an 
advocate  for  bleeding  in  the  beginning  of  the 
disorder,  and  this  practice  he  followed  up  by 
the  administration  of  tartarised  antimony  and 
evacuants. 

In  the  beginning  of  phlegmonous  erysipelas, 
Dupuytren  likewise  had  recoMse  to  general  and 
local  bleeding,  emollient  applications,' or,  what  he 
considered  still  more  efficacious,  cold  sedative 
lotions.  If  inflammation  of  the  cellular  texture 
had_  begun,  he  not  only  practised  these  antiphlo- 
gistic measures,  but  repeated  them.  But  if  there 
was  a  narrow  wound,  seemingly  attended  with 
strangulation  of  the  parts,  he  made  a  simple  or 
crucial  incision  without  delaj'.  (See  Clin  Chir 
t.  ii.  p.  320.) 

[But  side  by  side  with  the  extreme  antiphlo- 
gistic school  of  the  last  century  there  was  one 
which  saw  in  erysipelas  and  its  allies  the  charac- 
ters of  putridity  or  malignity  only,  and  which 
repudiated  evacuants,  and  employed  tonics  and 
antiseptics.]  Dr.  George  Fordyco  declared  that 
he  always  found  bleeding  and  evacuations  hurt- 
ful, and  Peruvian  bark  the  best  remedy.  It 
should  be  exhibited  (he  says)  in  substance,  if 
the  patient's  stomach  will  bear  it,  and  in  this 
disease  it  will  almost  always  bear  it,  and  in 
IS  great  a  quantity  as  the  patient's  stomach  will 
bear,  which  is  commonly  to  the  quantity  of  a 
drachm  every  hour  ! "  ( Trans,  of  a  Society  for  the 
Improvement  of  Chir.  Kttoivkdye,  vol.  i,  p'.  293.) 
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Dr.  Wells  was  also  an  advocate  for  the  treatment 
recommended  by  Fordvce. 

[The  tincture  of  sesquicliloride  of  iron  has  been 
recomineiided  of  late  years  by  Dr.  Ranking  and 
others.  The  reviser  has  seen  it  of  eminent  service  in 
an  apparently  hopeless  case  of  puerperal  fever  with 
diphtheritis,  which  he  attended  in  consultation  with 
Dr.  Frere,  and  in  which,  when  the  patient  seemed 
evidently  dying,  she  recovered  under  the  use  of  this 
tincture  in  immense  doses— one  or  two  teaspoon- 
fuls  every  two  hours. 

Of  local  measures  the  most  important  in  the 
phlegmonous  and  diffuse  erysipelas  are  incisions, 
which,  relieve  the  tension,  give  vent  to  exuda- 
tions and  to  blood,  and  hinder  the  exudations, 
which,  as  James  says,  are  neither  walled  in  by 
adhesions,  nor  discharged  by  pointing,  from  spread- 
ing and  contaminating  sound  parts.     The  older 
surgeons,  if  men  of  genius,  always  used  them,  more 
or  less.    Le  Dran  is  very  explicit :  "  Of  a  yan- 
grene  proceeding  from  an  erysiiJelas,'"   he  says, 
"  the  fluids  fermenting  require  a  larger  space  to 
act  in,  and  the  skin  being  of  too  close  a  texture 
to  yield  immediately  to  this  increased  bulk,  will 
compress  the  parts  which  it  contains,  hence  the 
adipous  parts  mortify,  and  a  putrid  serum  diffuses 
itself  over  the  limb."    In  this  case,  he  continues, 
we  must  discharge  the  putrid  serum  by  incisions. 
These,  he  says,  should  be  made  right  through  the 
diseased  parts  to  the  quick  ;  and  they  should  be 
carried  lengthwise  into  the  inflamed  part  sur- 
rounding the  gangrene.     They  should  be  about 
two  inches  long,  and  an  inch  distant.    If  neces- 
sarj--,  others  may  be  made  below,  but  rising  par- 
tially into  the  intervals.    {Le  Dran,  ira?islaied  by 
Gailaher.  Lond.  1752.)    Baron  Boyer  gave  the 
same  advice.    {Traitc  des  Mai.  Cliir.  t.  ii.  p.  22.)] 
It  is,  however,  one  thing  to  propose  a  remedy  ; 
quite  a  different,  but  equal  credit  belongs  to  him, 
who  without  being  the  first  discemer,  yet  is  the 
first  to  obtain  universal  sanction  and  the  stamp  of 
authority  for  it.    This  credit  belongs  to  Mr.  Cop- 
land Hutchinson,  formerly  surgeon  to  the  Naval 
Hospital  at  Deal,  where  seafaring  men  are  very 
liable  toplilegmonous  erysipelas  of  the  legs,  ascribed 
to  the  irritation  of  the  salt  water,  and  the  friction 
of  their  loose  coarse  trousers.    In  this  description 
of  patients,  the  disease  frequently  proceeds  rapidly 
to  the  gangrenous  state,  and  tlie  consequence  is 
the  loss  of  manj"-  lives  and  limbs.    Even  when  the 
danger  of  mortification  is  avoided,  abscesses  often 
occur,  which  spread  between   the   muscles  and 
under  the  integuments  to  a  surprising  extent : 
"  from  the  ankle  to  the  trochanter,  and  over  the 
glutaci  muscles."    In  the  first  few  cases  which 
came  under  the  care  of  Mr.  Hutchinson,  this  gen- 
tleman's plan  of  treatment,   in  addition  to  the 
usual  medical  means,  consisted  of  local  bleeding 
by  means  of  cupping  glasses,  followed  bj'  fomenta- 
tions.   Subsequently,   however,  he  adopted  the 
method  of  making  several  free'  incisions  with  a 
scalpel  on  the  inflamed  surface,  in  a  longitudinal 
direction,  through  the  integuments,  and  down  to 
tho  muscles,  as  early  in  the  disease  as  possible, 
and  before  any  secretions  had  taken  place.  These 
incisions  were  about  an  inch  and  a  half  in  length, 
two  or  three  inches  apart,  and  varied  in  number 
from  six  to  eighteen,  according  to  the  extent  of 
surface  which  the  disease  is  found  to  occupy.  Mr. 
Hutchinson  states,  that  these  incisions  wi'll  yield 
between  fifteen  and  twenty  ounces  of  blood,  and 


give  relief  to  the  tense  skin,  at  the  same  time  that 
they  form  channels  for  the  escape  of  fluid,  and 
the  prevention  of  bags  of  matter.  After  the 
operation,  fomentations,  or  saturnine  lotions  were 
employed.  ' 

By  the  preceding  kind  of  treatment,  Mr 
Hutchinson  found  the  fatal  termination  of  the 
disease  rendered  less  frequent,  and  gangrenous 
mischief  wholly  prevented.  He  adds  that  he 
never  lost  a  case  in  the  Deal  Hospital  for  the  last 
hve  years,  during  which  the  practice  was  followed. 
(See  Med.  Ghir.  Trans.,  1814,  vol.  v.  p.  278,  &c.) 

Instead  of  several  moderate  cuts,  Mr.  Law- 
rence thought  the  most  powerful  means  of  arresting 
the  complaint  was  making  one  or  more  lon-r  in- 
cisions through  the  inflamed  skin  and  the  subjacent 
adipous  and  cellular  textures.  These  incisions,  he 
asserts,  are  followed  very  quickly  by  relief  of  the 
pain  and  tension  ;  and  this  alleviation  of  suffering, 
he  assures  us,  is  accompanied  by  a  corresponding 
interruption  of  the  inflammation,  whether  it  be  in 
the  stage  of  effusion,  or  in  the  more  advanced 
period  of  suppuration  and  sloughing.  Mr.  Law- 
rence further  maintains,  that  this  treatment  is 
employed  _  to  the  greatest  advantage  at  the  be- 
ginning, since  it  prevents  the  further  extension  of 
inflammation,  and  the  occurrence  of  suppuration 
and  sloughing.  At  a  more  advanced  stiige  the 
incisions  limit  the  extent  of  suppuration  and  gan- 
grene ;  and,  at  a  still  later  time,  they  afford  "the 
readiest  outlet  for  matter  and  sloughs,  and  faci- 
litate the  commencement  and  progress  of  granu- 
lation and  cicatrisation.  {Med.  Cliir.  Trans,  vol 
xiv.  p.  67,  &c.) 

Respecting  the  treatment  by  incisions,  Mr.  Sa- 
muel Cooper  thus  delivered  his  judgment  in  the 
earlier  editions  of  this  Dictionary.    That  the  prac- 
tice of  incisions  with  moderation  and  judgment 
has  been  the  means  of  saving  many  limbs  and 
lives,  I  consider  as  fully  established  as  the  op- 
posite fact,  that  immoderate  incisions  have  occa- 
sionally accelerated  the  patient's  death.    I  have 
heard  of  instances  in  which  a  cut  was  made  from 
the  shoulder  down  to  the  hand,  or  from  the 
trochanter  major  to  the  foot.     Whoever  looks 
over  tlie  reports  of  the  consequences  of  incisions 
of  immoderate  length,  as  detailed  in  the  Lancet 
and  other  works,  cannot  fail  to  be  struck  with 
the  following  facts:  —  Several  patients,  treated 
in  this  wajr,  instead  of  being  saved,  went  out 
of  the  world  in  a  very  sudden  manner,  some- 
times from  the  shock  of  an  enormous  wound  on 
the  constitution  in  its  disturbed  state  ;  sometimes 
from  profuse  hremorrliage.    In  one  or  two  inst.nnces, 
the  cutaneous  nerves,  as  well  as  large  veins  and 
arteries,  were  not  spared,  and  a  partial  par.ilysis 
ensued, 

I  know  of  more  than  one  case  in  which  the  pa- 
tient died  of  luxMnorrhage  in  a  few  minutes  after  an 
immoderate  incision  had  been  made.  Dr.  M'Dowel, 
a  decided  advocate  of  free  incisions,  candidly  re- 
lates the  following  fact : — "  The  following  "case 
(says  he)  I  witnessed  ten  years  since  ;  and  at  a 
more  remote  period  than  this,  incisions  in  phlegmo- 
noid  er^-sipelas  were  constantly  practised.  A 
strong  and  health}'  3-oniig  man  had  severe  phlegnio- 
noid  erysipelas  of  the  leg,  after  an  injury  of  the 
patellar  bursa.  The  limb,  from  the  foot  to  half 
waj'  up  the  thigh,  was  enormously  swollen,  ex- 
tremely tense  and  painful.  There  was  high 
inflammatory  fever.    A  free  incision  was  made  in 
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the  leg  through  the  fascia,  which  retracted  widely 
after  its  division  ;  the  parts  were  much  gorged 
with  blood,  and  disorganisation  of  the  oelhilar 
membrane  and  aponeurosis  had  commenced  at  one 
part.  There  was  profuse  bleeding  from  the  entire 
almost  of  the  cut  surface.  The  e.xtent  of  bleeding 
was  not  attended  to  by  the  person  in  charge  of 
the  case,  and  in  twenty  minutes  life  was  nearly 
extinct.  Every  plan  of  stimulation  and  support 
was  adopted,  except  transfusion  ;  but  death  oc- 
curred in  an  hour  and  a  half  after  the  operation." 
{M'Dmcel,  in  Duhl.  Joiirn.  of  Aled.  Science,  vol. 
vi.  p.  179.)  This  case  teaches  us,  at  all  events, 
that  the  bleeding  must  not  be  neglected.  I  am  of 
opinion,  tlierefore,  says  Mr.  Cooper,  that  incisions 
of  preposterous  length  are  not  the  most  prudent 
practice  ;  by  preposterous,  I  mean  such  as  require 
a  foot  ruler  or  a  yard  for  their  measurement  ;  for 
nobody  is  more  convinced  than  I  am  that  free 
incisions  of  less  extent  are  often  of  the  highest 
service. 

[The  controversy  is  forgotten  now  ;  yet,  thirty 
years  ago,  Mr.  Lawrence  and  the  author  of  this 
dictionary  were  engaged  'in  a  severe  pen  and  ink 
battle  as  to  the  length  of  incision.] 

As  a  substitute  for  incisions.  Sir  W.  Dobson 
proposed  many  small  punctures,  which  he  repeats 
twice  a  day  to  the  number  and  extent  required  ; 
and  often,  in  bad  cases,  three  or  four  times  in  the 
twenty-four  hours.  The  quantity  of  blood  and 
serous  fluid  discharged  from  these  punctures,  al- 
though sometimes  considerable,  he  says,  need  never 
create  any  alarm.  (See  Med.  Chir.  Trans,  vol. 
xiv.  p.  206.) 

There  is  no  doubt  that  such  punctures,  whether 
merely  deep  enough  to  draw  blood  from  the  skin, 
or  to  let  out  some  serosity  from  the  subcutaneous 
tissue,  give  great  relief  when  the  skin  is  very 
tense.  [In  some  cases  thty  are  very  painful,  and, 
in  fact,  more  painful  and  less  effectual  than 
incisions. 

Mr.  Lawrence  now  advocates  one  free  and 
early  incision;  not  many;  not  yet  of  extravagant 
length.  The  patient  must  always  be  watched, 
to  take  measures  against  excessive  loss  of 
blood.] 

Leeches,  and  even  cupping,  have  been  at  times 
emploj^ed  to  draw  blood  from  the  inflamed  part — 
sometimes  with  relief  in  sthenic  cases,  but  they  are 
almost,  if  not  quite,  disused  at  present. 

[Cold  applications  are  decidedly  to  be  condemned 
when  they  cause  any  feeling  of  shivering  or  discom- 
fort ;  and  in  cases  of  idiopathic  erysipelas  they  are 
objectionable  on  a  priori  grounds.  Tiie  cases  in 
which  they  are  applicable  seem  to  be  those  of  slight 
erysipelas  or  erythema,  tlircatcning  an  inflamed 
wound,  wlien  the  patient  likes  them  ;  but  in  all 
cases  tepid  or  warm  are  safer. 

Blisters,  inapplicable  as  they  seem,  have  been 
largely  used,  particularly  by  the  English  of  150,  and 
the  French  of  SO  years  back.  There  seems  no 
reason  to  doubt  that  they  occasionally  cut  short  a 
wandering  and  declining  erysipelas,  and  at  least 
they  imitate  the  vesications  of  the  disease.  But 
the  reviser  would  be  very  unwilling  to  sanction  so 
barbarous  a  remedy.  (See  Roche  and  Sanson, 
Noureaux  Elan,  do  PatM.  Mid,  Chir.  t.  i.  d 
352.)]  ^' 

A  large  blister  was  sometimes  applied  by  Du- 
puytren  over  a  wound,  and  to  the  surrounding  skin  ; 
and  he  found  that  the  irritation  and  suppuration 
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which  were  thus  excited,  occasionally  succeeded  in 
preventing  phlegmonous  erysipelas.  (See  Clin, 
Chir.  t.  ii.  p.  320.) 

Indeed,  it  was  only  for  the  prevention  of  the 
disorder  that  Dupuytren  sanctioned  this  practice, 
which,  as  he  particularly  explains,  he  was  afraid  of 
resorting  to,  after  the  disease  had  resisted  bleeding 
and  cold  sedative  lotions,  because  he  had  sometimes, 
though  not  often,  seen  sloughing  produced  by  it. 
{lb.  p.  322.) 

The  application  of  the  nitrate  of  silver  in 
substance,  or  in  the  form  of  a  lotion,  so  as  to 
blacken  the  part,  was  proposed  some  years  since 
by  Mr.  Higginbottom,  as  a  means  of  checking  the 
peculiar  action  of  the  vessels,  on  which  erysipelatous 
inflammation  was  believed  at  that  day  to  depend.  It 
was  said  to  repress  the  elFusion  of  serosity  in  the 
cellular  tissue  ;  and,  if  applied  beyond  the  erysipelas, 
to  form  an  obstacle  to  its  spreading  in  any  par- 
ticular direction.  By  forming  a  black  line  with  it, 
the  inflammation  may  thus  be  kept  from  running 
up  the  neck  to  the  face  and  head.  {On  the  Use  of 
Nitrate  of  Silver.)  In  the  early  stages  of  erysipelas, 
Mr.  S.  Cooper  often  employed  it  with  advantage  in 
the  North  London  Hospital.  Experience  has  since 
shown,  that  although  the  application  will  some- 
times give  the  coup  de  grace  to  a  languid  eruption, 
yet  that  it  has  no  certain  power  of  preventing 
erysipelas  from  spreading.  Mr.  Higginbottom 
directs  the  part  to  be  first  washed  with  soap  and 
water,  and  then  dried.  The  inflamed  and  surround- 
ing skin  is  then  to  be  moistened,  and  the  nitrate  of 
silver  passed  over  it  once,  twice,  or  thrice,  or  more 
frequently,  if  rapid  vesication  be  required.  The 
part  is  then  to  be  exposed  to  the  air  and  kept 
cool. 

[Mr.  Lawrence  uses  a  solution  of  30  grains  to 
a  drachm  ;  for  the  purpose  of  checking  exudation 
into  the  tissue  of  the  eyelids  ;  and  of  drawing 
a  line  of  demarcation  round  the  inflamed  part:  and 
has  great  faith  in  its  efficacy. 

Stimulatiiig  applications,  such  as  the  pepper  and 
spirit  lotion  of  Sydenham,  soap  liniment,  solution  of 
carbonate  of  ammonia,  and  the  like  were  used,  even 
up  to  a  late  date,  and  perhaps  are  now,  to  get  rid 
of  the  last  stage  of  simple  erysipelas  of  the  head. 
The  tincture  ot  iodine  has  been  used  largely  by  Mr. 
Norris.  Tmes,  Dec.  10,  1852.) 

The  sulphite,  of  iron  in  solution  (3iv.  to  a  pint), 
was  employed  by  M.  Velpeau  as  a  lotion,  in  order 
to  act  on  the  blood  in  the  inflamed  tissues.  In  the 
course  of  some  clinical  observations  (Med.  Times 
and  Gaz.  March  10,  1855)  that  the  efficient 
cause  of  erysipelas  is  decomposition  of  the  fluids 
at  the  injured  part,  whetiier  primary,  or  caused  by  ' 
infection.  These  altered  fluids  spread  by  imbibition 
into  tile  adjoining  tissues.  To  attack  them  is  there- 
fore to  extingnisii  the  disease  in  its  focus  ;  that  is 
in  cases  of  local  infection.  M.  Velpeau  believes 
that  the  iron  lotion  thus  cuts  short  the  erysipelas. 
At  least  it  iron-moulds  the  linen. 

Of  other  remedies  on  our  list,  M.  Velpeau  gives 
an  opinion  in  which  we  fully  concur.  In  twenty 
five  cases  he  had  employed  compression  by  band- 
ages with  no  good  result.  In  thirty-three  flying 
blisters  were  applied  with  equal  want  of  benefit. 
The  same  with  the  nitrate  of  silver  in  thirty  cases. 
Ill  200  cases  mercurial  ointment  was  resorted  to, 
and  sometimes  seemed  to  diminish  the  duration  of 
the  disease  by  a  day  or  two;  but  it  is  very  dirty,  and 
mischievous  if  it  salivate. 

T  T 
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Collodion  has  also  been  used,  but  the  results  are 
not  encouraging. 

We  will  now  sum  up  the  precepts  of  treatment  in 
a  few  words.  Without  denying  that  cases  have 
happened,  or  may  happen  again,  in  which  the  sthenic 
excitement  and  plethora  of  the  patient  may  induce 
the  practitioner  to  draw  blood  moderately,  it  must 
be  observed  that  the  cases  usually  met  with  refjuire 
a  soothing,  supporting,  and  tonic  treatment. 

In  idiopathic  erysipelas  of  the  head,  the  patient 
must  be  confined  to  his  room,  if  not  his  bed.  If 
there  is  sickness,  foul  tongue,  and  evidence  of  a 
loaded  state  of  bowels,  he  may  have  a  cupful  of 
warm  chamomile  tea  for  an  emetic  ;  a  grain  of 
calomel,  and  a  little  castor-oil  or  colocynth.  If 
there  is  no  such  evidence,  and  the  thing  looks  like 
a  blight  from  cold,  it  is  sufficient  if  the  bowels  be 
well  opened.  If  there  is  pungent  heat  and  thirst, 
and  dry  white  tongue,  the  patient  may  quench  his 
thirst  with  effervescing  saline  draughts,  ginger-beer, 
oranges,  and  lemonade,  and  live  on  broth  and  slops. 
In  other  cases,  with  less  strength,  wine  and  soda- 
water,  and  beef-tea,  fish,  or  puddings;  and  in  others 
with  a  feeble  pulse,  stupor,  dull  colour  of  the  enip- 
tion  and  decided  signs  of  debility,  port  wine,  or 
brandy,  or  (in  the  case  of  a  Scotch  or  Irishman) 
whisky,  with  good  beef-tea,  and  decoction  of  bark 
or  quinine,  with  mineral  acid.  In  most  cases 
some  soothing  remedy  at  night  is  advisable  to  allay 
irritation  and  procure  sleep.  In  the  former  set  of 
cases,  henbane  with  camphor  mixture  and  Minde- 
rerus' spirit;  in  the  graver  cases,  opium  or  morphia 
in  sufficient  doses. 

In  cases  of  simple  erysipelas  supervening  on 
wounds,  or  after  operations  in  hospitals,  wine  and 
tonics  are  indicated. 

In  simple  erysipelas,  the  local  applications  should 
be  such  as  make  the  patient  feel  more  comfortable. 
The  reviser  used  to  see  the  warm  poppy  decoction 
used  at  Winchester  with  the  best  effect.  In  other 
cases  the  patient  prefers  bathing,  with  tepid  soft 
water;  in  others,  flour;  in  others,  cotton  wool.  If 
the  vesications  break,  an  unguent  of  bismuth  and 
glycerine  is  recommended.  Of  course,  if  there  be 
any  fair  suspicion  of  suppuration,  a  knife  should 
be  thrust  in. 

In  the  phlegmonous  erysipelas,  at  the  beginning 
of  shivering  and  other  signs  of  fever,  if  there  be 
signs  that  nature  is  tending  to  purify  the  blood  by 
vomiting  or  purging  of  dark  bile,  an  emetic  and 
good  dose  of  calomel  with  colocj'nth  or  castor-oil 
may  be  given  first;  always  having  respect  to  the 
use"  of  these  remedies,  which  is,  not  to  follow 
routine,  nor  "lower  the  system,"  but  to  bring  away 
fetid  matters  from  the  bowels.  If  they  do  this, 
they  do  good  ;  if  they  bring  away  inoffensive  mucus, 
they  do  harm.  Then  the  patient's  strength  must 
be  supported  by  good  soup  and  wine,  sleep  be  pro- 
cured by  opiates,  and  it  were  better  to  incise 
rashly,  than  to  omit  incision  when  needed.  How 
different  the  fate  of  those  Plymouth  Dockyard  pa- 
tients (C.  1.)  might  have  been  if  free  incisions  had 
been  practised  instead  of  such  cruel  and  hopeless 
bleeding.  At  the  commencement  soothing  appli- 
cations shonld  be  made  to  any  wound  that  is  irri- 
tated. If  discharges  are  fetid,  whether  from  an 
original  wound,  or  from  the  erysipelatous  sloughs, 
t^ey  should  be  well  deodorised,  by  solutions  of 
Chloride  of  lime,  or  by  Condy's  disinfectant,  and 
oy  the  application  of  bismuth  and  creosote  oint- 
nient.    The  spread  of  chemical  education  amongst 


the  rising  generation  of  surgeons  may  result  in  i 
saving  of  human  life  from  these  pestilential  dis- 
eases. The  incisions  should  not  be  permitted  to 
bleed  too  much,  and  pressure  with  strips  of  lint 
dipped  in  turpentine  may  be  used  to  restrain  it  if 
excessive.  The  liquor  cinchoncB  cordi/oUa  of 
Battley,  is,  as  the  reviser  believes,  the  best  tonic, 
mixed  with  water  acidulated  with  nitric  acid, 
(bee  Abscess  Diffiised.) 

In  the  cases  of  diffuse  inflammation  which  arise 
as  local  manifestations  of  pya;mia,  the  treatment 
IS  the  same.  The  reviser  once  experienced  the 
effect  of  the  anatomical  poison;  an  inflamed  finger, 
and  intense  general  depression  were  the  symptoms; 
old,  hard,  bright  sparkling  ale  (which  he  cannot 
think  of  without  gratitude)  was  the  remedy.  In 
the  intense  and  well-marked  cases  of  poisoning,  as 
in  puerperal  fever,  tonics  and  wine  are  required 
from  the  first.  Wherever  exudation  takes  place, 
hot  fomentations  should  be  applied,  such  as  steam- 
ing bran  poultices,  sprinkled  with  camphorated 
spirits,  to  localise  the  malady,  and  incisions  to  give 
vent  to  the  poison.  It  was  well  observed  by  Mr. 
Stafford,  that  in  every  case  of  dissection  wound  fol- 
lowed by  diffuse  inflammation,  in  which  no  incision 
was  made,  the  result  was  fatal. 

Respecting  the  use  of  leeches  for  the  relief  of  pain 
in  the  axilla  or  side,  in  these  cases,  although  they 
have  the  sanction  of  Sir  A.  Cooper,  and  although 
local  depletion  stands  (as  we  show  in  art.  Inflam- 
iuation)  on  a  very  different  footing  from  general 
bloodletting,  yet  we  cannot  advise  it.  The  results 
are  not  satisfactory;  and  hot  fomentations  to 
encourage  suppuration  are  better.  Contrary  to  the 
doctrine  of  the  antiphlogistic  school,  it  is  a  fact  in 
these  cases  that  gangrene  is  caused  by  a  truly  ve- 
nomous state  of  the  exudation,  and  "not  by  mere 
violence  of  inflammation.  (See  Dr.  Graves's  Clin, 
Med.  Dublin,  1843,  p.  576.) 

In  the  case  of  metastasis,  stimulants,  such  as 
bran  poultices,  moistened  with  turpentine,  may  be 
applied  to  the  part  whence  disease  has  receded, 
and  hot  brandy  and  water  and  other  stimulants  be 
freely  supplied.  Turpentine  in  purgative  doses  is 
greatly  recommended  by  Dr.  Copland,  in  this,  and 
other  apparently  hopeless  cases.  Enemata  of  beef 
tea  and  brandy,  as  given  by  Dr.  Todd,  may  also 
help  to  turn  the  scale. 

Prevention. — Every  case,  not  merely  of  er3'sipelas, 
but  of  offensive  wound  or  fracture.should  be  isolated; 
great  care  should  be  taken  that  no  effluvia  can  reach 
any  bed,  from  closets  or  the  like;  bedding  should 
be  purified  from  time  to  time;  the  wards  should  be 
limewhited;  floors  should  be  scrubbed  and  not 
wetted;  and  above  all,  spoH^cs should  be  abolished. 
No  sponge  used  in  any  suspicious  case  should  be 
used  again;  and  the  house-surgeons  and  dressers 
should  deodorise  their  fingers  by  chloride  of  lime 
after  dressing  such  cases.  Moreover,  operations 
should  not  be  performed,  nor  accidents  be  admitted, 
during  an  epidemic  of  pyremia  or  erysipelas.  Pa- 
tients can  but  die  Jis  they  are.] 

[Erysipelas  neonatorum. — The  er3-sipelas  which 
attacks  neivly  born  children  deserves  a  special  no- 
tice, if  only  because  it  exhibits  the  causes  and 
alliances  of  the  disease  generall)',  in  their  greatest 
perfection,  and  because  the  diminution  in  late  years 
of  mortality  from  this  cause  is  an  encouraging  in- 
stance of  the  value  of  cleanliness  and  ventilation  in 
extirpating  disease. 

It  may  occur  within  a  very  few  days  afterbirth, 


and  although  it  may  afifect  almost  any  part  of  the 
body,  the  vicinity  of  the  umbilicus  is  naturally  the 
far  most  frequent  seat.  It  soon  spreads,  especially 
to  the  genital  organs  and  thighs,  and  produces 
vesication,  suppuration  in  the  subcutaneous  tissue, 
and  gangrene  of  the  skin,  if  it  be  severe  or 
phlegmonous.  The  constitutional  symptoms  are 
those  of  great  debility,  restlessness,  whining,  per- 
haps convulsions  or  coma.  "  The  genital  parts," 
say  Drs.  Maunsell  and  Evanson,  "are  not  nn- 
frequently  destroyed  altogether  ;  and  we  have 
sometimes  seen  the  scrotum  become  black  and  slough 
away,  leaving  the  testicles  bare  and  hanging  loosely 
by  the  cords."  So  little,  they  add,  spite  of  the 
intense  mortality  of  the  disease,  are  we  justified  in 
despairing  of  children  under  the  most  unfavourable 
circumstances,  that  we  have  seen  a  case  recover 
after  the  whole  scrotum  and  skin  about  the  pubes 
had  sloughed  away,  the  bare  testicles  being  again 
covered  up  by  an  extension  and  cicatrisation  of  the 
neighbouring  integuments.  (Diseases  of  Children, 
4th  ed.  p.  223.) 

Of  the  cause  of  this  affection,  all  observers  speak 
with  one  tongue.  Foul  air,  especially  hospital  air. 
It  attacks  chiefly  children  born  in  lying-in  hospi- 
tals, and  comes,  say  Drs.  Maunsell  and  Evanson, 
at  periods  when  other  malignant  diseases,  as  diffuse 
inflammation,  puerperal  fever,  scarlatina,  &o.  prove 
the  constituiio  anni  to  be  of  a  typhoid  character. 

The  treatment  is  that  of  erysipelas  generally, 
modified  to  suit  the  age  and  feebleness  of  the  pa- 
tients. In  the  first  place,  as  in  all  other  cases,  re- 
moval to  a  pure  air  is  essential,  and  the  utmost 
cleanliness  of  clothes  and  person.  The  navel  should 
be  dressed  with  an  unguent  of  the  nitrate  of 
bismuth  and  glycerine,  which  will  eifectually  ab- 
sorb any  putrid  matter.  Good  breast  milk  should 
be  supplemented  by  occasional  teaspoonfuls  of 
beef-tea  and  port  wine  and  water.  The  practitioner 
may  relieve  the  bowels  by  enema,  and  if  he  can 
do  it  without  neglecting  nourishment,  may  give 
tonics,  of  which  the  liquor  cinchoiice Jlavx  of  Battley, 
in  the  dose  of  a  drop  or  two  in  sweetened  water,  is 
the  best.  Half-grain  doses  of  quinine  are  recom- 
mended by  many.] 

[Ery.sipelas,  Statistics  of. — The  materials  for 
this  branch  of  our  subject  are  either  entirely  want- 
ing or  very  imperfect.  The  following  brief  notes 
may,  however,  be  of  interest. 

The  proportion  which  erysipelas  bears  to  the  total 
sickness  of  the  whole  population  is  unknown  ;  but 
we  may  refer  to  the  returns  published  by  the  me- 
tropolitan medical  officers  of  health,  during  parts 
of  the  years  1857  and  1858.  These  returns  were 
Bet  on  foot  in  the  hope  that  they  would  prove  a 
record  of  the  amount  of  sickness,  and  of  its  nature, 
amongst  that  large  part  of  the  population  which 
receives  medical  attendance  gratuitously,  whether 
from  parishes,  or  from  dispensaries,  or  within  the 
•wails  of  hospitals,  and  other  charitable  institutions. 
The  project  was  abandoned  at  last,  from  the  im- 
possibility of  obtaining  the  required  information 
with  sufficient  regularity  and  completeness.  But, 
from  the  returns  that  were  published,  it  appears 
that  during  the  last  forty  weeks  of  1857,  and  the 
first  forty  of  1858,  out  of  7.01,506  cases  of  illness, 
there  were  2649  of  erysipelas.  This  is  more  than 
three  times  the  number  returned  of  cases  of  small- 
pox ;  and  is  nearly  equal  to  the  number  of  cases 
returned  of  acute  pneumonia  and  pleurisy  com- 
bined. 


During  the  seven  years  1848-54,  the  entire 
mortality,  in  England  and  Wales,  from  ery- 
sipelas was  14,950,  There  were  thirty-eight 
other  diseases  more  fatal.  In  1855  the  deaths 
were  2256. 

In  London,  during  the  years  1844-58,  5768 
deaths  occurred  from  erysipelas,  being  at  the 
rate  of  384"4  per  annum.  The  highest  mor- 
tality was  579,  in  1848  ;  the  lowest,  299,  in 
1857.  Deaths  jfrom  erysipelas  are  evidently  not 
on  the  increase. 

With  regard  to  the  seasons,  Mr.  P,  H.  Bird  (in 
the  pamphlet  in  which  he  gives  a  summary  of  his 
Jacksonian  prize  essay)  says  that  260  cases  oc- 
cm-red  in  the  following  order : — 

Spring,  66  ;  summer,  49  ;  autumn,  56  ;  winter, 
89.  He  quotes  from  the  Registrar-General  also,  to 
show  that  during  the  years  1845-54,  the  total  deaths 
in  London  were  :— Spring,  1117  ;  summer,  972  ; 
autumn,  875  ;  winter,  107G. 

Out  of  Mr.  Bird's  260  cases,  the  deaths  were  7-5 
per  cent.  Dr.  W.  H.  Stone  (Med.  Times,  Nov. 
12,  1859)  states  that  the  mortality  of  erysipelas  in 
St.  Thomas's  Hospital  is  7  per  cent.  Of  260  cases 
of  erysipelas  ambulans  observed  by  Fenger,  in  the 
Frederick  Hospital,  at  Copenhagen,  33  died,  or  12-S 
per  cent. ;  of  194  cases  of  erysipelas  vulgaris,  there 
were  2  deaths  ;  taking  the  454  cases  of  both  kinds 
together,  the  mortality  is  77  per  cent.  Assuming 
7  per  cent,  as  the  mortality,  it  is  probable  that,  in 
1857,  there  were  2100  cases  of  the  disease  in 
London. 

Out  of  217  of  Fenger's  cases,  198  arose  within 
the  hospital;  17  idiopathic,  200  traumatic.  Of  the 
200  traumatic,  140  cases  followed  surgical  opera- 
tions. In  this  hospital,  at  Copenhagen,  erysipelas 
seems,  of  late  years,  to  have  taken  the  place  of  hos- 
pital gangrene,  which  ravaged  it  previously.  Puer- 
peral fever  has  been  prevalent  throughout  in  the  ad- 
joining lying-in  hospital. 

The  sexes,  notwithstanding  the  greater  liability 
of  the  male  to  traumatic  diseases,  die  equally  of 
erysipelas.  In  the  seven  years  1 848-54,  the  males 
who  died  were  7464  ;  the  females,  7486. 

Respecting  the  ages — 
Males,  under  1,  1725  ;  5,  2100;  5  to  15,  290  ; 
Females,  „    1,  1805  ;  5,  2363;  5  to  15,  278. 

After  these  ages,  the  mortality  in  each  sex  is 
distributed  pretty  equally  during  each  succeeding 
decenniad  ;  but  with  an  evident  rise,  as  age  in- 
creases. Between  55  and  65,  884  men,  and  816 
women  died  of  erysipelas.]    (R.  Driiilt.) 

ERYTHEMA  (from  ipvBph,  red).  A  red- 
ness of  any  part.  A  mere  rash  or  efflorescence,  not 
nccpmpanied  by  any  swelling,  vesication,  or  fever; 
circumstances  which,  according  to  Dr.  Bateman, 
distinguish  it  from  erysipelas.  {Synopsis  of  Cuta- 
neous Diseases,  p.  119,  cd.  3.)  Its  six  varieties 
are  described  in  the  latter  work.  For  the  ery- 
thema mercurialo,  see  jyiet'cury.  The  term  is  often 
wrongly  applied  to  eruptions,  attended  with  red- 
ness, and  distinct  papular  and  vesicular  ele- 
vation, as  wo  see  in  the  instance  of  mercurial 
erythema,  which  Dr.  Bateman  says  should  be 
named  eczema. 

ESCHAR  (from  i(rxapou,  to  form  a  scab,  or 
crust).  This  term  is  applied  to  a  dry  crust,  formed 
by  a  portion  of  the  solids  deprived  of  life  by  the 
action  of  concentrated  heat.  When  any  living  part 
T  T  2 
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has  been  burnt  by  the  actual  or  potential  cautery, 
all  that  has  been  submitted  to  the  action  of  this 
application,  loses  its  sensibility  and  vital  principle, 
becomes  hard,  rough  on  the  surface,  and  of  a  black 
or  grey  colour,  forming  what  is  properly  named 
an  eschar,  a  slough,  produced  by  caustics,  or  actual 
lire. 

ESCHAROTICS  (from  iaxapSai,  to  form  a 
crust  over).  Applications,  which  form  an  eschar, 
or  deaden  the  surface  on  which  they  are  put.  By 
escharotics,  however,  surgeons  commonly  under- 
stand the  milder  kinds  of  caustics,  such  as  the 
hjdrargyri  nitrico-oxydum,  the  nitrate  of  silver,  sub- 
acetate  of  capper,  &c. 

EX^RESIS  (from  e^aipdu,  to  remove). 
One  of  the  divisions  of  surgery  adopted  by  the 
old  surgeons  ;  the  term  implies  the  removal  of 
parts. 

EXCORIATION  (from  excorio,  to  take  off 
the  skin).  A  separation  of  the  cuticle;  a  soreness, 
merely  affecting  the  surface  of  the  skin. 

EXFOLIATION  (from  eafolio,  to  cast  the 
leaf).    The  process  by  which  a  dead  piece  of  bone 
is  separated  from  the  living  is  termed  exfoliation. 
One  part  of  a  bone  is  never  separated  from  another 
by  the  rotting  of  the  dead  part,  for  what  comes 
away  is  as  firm  as  it  ever  was.    Before  any  part 
of  a  bone  can  be  throne  off  by  exfoliation,  it  must 
be  dead.  But,  even  then,  till  the  process  of  exfolia- 
tion begins,  the  bone  adheres  as  strongly  as  ever, 
and  would  remain  for  years,  before  it  could  be 
separated  by  putrefaction  alone.  A  dead  bone  acts 
on  the  system,  in  the  same  manner  as  any  other 
extraneous  bodj'.  It  stinmlates  the  adjacent  living 
parts,  in  consequence  of  which,  such  a  process  is 
begun,  as  must  terminate  in  its  being  thrown  off. 
The  effects  of  this  stimulus  are,  first,  that  the 
living  adjacent  bone  becomes  more  vascular;  a  cir- 
cumstance which  always  takes  place  when  a  part 
has  more  to  do  than  is  just  sufficient  for  the  sup- 
port of  life.    Secondly,  that  the  earth  of  the  living 
part,  when  it  is  in  contact  with  the  dead  bone,  is 
absorbed  ;  and  there  the  bone  becomes  softer,  and 
adheres  by  its  animal  matter  only.  As  Mr. Wilson 
has  stated,  "  before  any  mark  of  separation  is 
seen  on  the  surface,  the  living  bone  surrounding 
the  dead,  for  the  extent  of  a  mere  line,  has  become 
as  soft  as  if  it  had  been  steeped  in  acid."  (Oti 
the  Skeleton  and  Diseases  ofilie  Bone,  p.  281,  8vo. 
Lond.  1820.)    Thirdly,  that  the  living  animal 
part  is  at  last  absorbed  along  the  surface  of  con- 
tact; this  part  of  the  process  commences,  however, 
long  before  the  removal  of  the  earthy  matter  is 
finished  ;  and  both  of  these  processes  begin  at  the 
surface;  though,  in  their  course,  they  do  not  every 
where  take  place  in  an  equal  degree  at  the  same 
time     Fourth]}'-,  in  proportion  to  the  waste  made 
by  this  ulcerative  absorption,  granulations  arise 
from  the  living  surface,  and  fill  up  the  intermediate 
space,  so  that  there  is  no  vacuum.    These  different 
stages  together  constitute  ulceration.    When  any 
part  of  a  bone  is  once  loose,  it  is  pushed  to  the 
surface  in  the  same  manner  as  most  other  inanimate 
bodies  would  be,  and  this  stage  is  partly  mechani- 
cal, and  partly  a  continuation  of  ulceration.  A 
proof  of  the  third  stage,  above  mentioned,  may  be 
derived  from  cases  in  which  people   die  while 
exfoliation  is  going  on.   A  small  groove,  or  worm- 
eaten  canal,  can  then  be  discovered,  which  becomes 
gradually  deeper,  and  fi)llows  the  irregularities  of 
the  living  and  dead  surfaces.    After  the  applica- 


tion of  the  trepan,  an  annular  piece  of  bone  is 
frequently  thrown  off,  which  is  always  less  thai, 
the  space  from  which  it  came.  This,  as  Mr 
Hunter  observed,  would  never  be  the  case,  were 
there  not  a  loss  of  substance.  However,  in  what 
manner  this  loss  of  substance  is  produced,  has  fre- 
quently been  a  question,  many  pathologists,  and 
amongst  them,  I  believe,  is  Mr.  Gulliver,  adopting 
the  belief,  that  dead  bone  is  not  absorbed. 

"  Although  (says  Mr.  Wilson)  in  general  the 
absorption  takes  place  in  the  living  bone,  it  still 
appears,  that,  under  peculiar  circumstances,  the 
absorbing  vessels  have  the  power  of  acting  on  and 
removing  the  substance  of  dead  bone.  This  hap- 
pens after  the  dead  part  has  been  separated  from 
the  living,  and  when,  from  its  shape,  and  the  form 
of  the  living  surrounding  bone,  it  is  prevented  from 
obtaining  a  passage  to  the  surface  of  the  body  ;  as 
in  exfoliations  of  the  cranium,  when  the  inner 
table  of  the  exfoliated  part  is  broader  and  wider 
than  the  outer  table."  (Ore  tlie  Skeleton,  ^c.  p. 
282.)  In  very  hard  bones,  the  colour  of  the  dead 
exfoliating  portion  is  generally  white  ;  but,  in 
softer  bones,  it  is  yellow,  dark,  and  sometimes 
black.    (  WilsoTi,  op.  cit.) 

It  was  anciently  believed,  that  whenever  a  bone 
was  denuded,  the  exposed  surface  must  necessarily 
exfoliate  ;  and  this  being  taken  for  granted,  the 
old  surgeons  used  to  put  immediately  in  practice 
whatever  they  thought  best  calculated  to  bring  on 
an  exfoliation  as  quickly  as  possible.  For  this 
purpose,  the  actual  cautery  was  usually  applied  to 
the  part  of  the  bone,  which  was  uncovered  ;  and 
as,  under  such  treatment,  a  portion  of  the  bone 
was  of  course  killed,  and  then  exfoliated,  the  pre- 
judiced practitioner  believed,  that  he  had  only 
accelerated  a  process,  which  must  of  necessitj'  have 
followed  in  a  more  slow  and  tedious  manner. 

According  to  Mr.  Hunter,  neither  caustics  nor 
the  actual  cautery  hasten  exfoliation  ;  they  only 
produce  death  in  a  part  of  the  bone,  which  is  the 
first  step  towards  exfoliation  ;  and  if  they  ever 
hasten  exfoliation,  when  the  bone  is  already  dead 
it  must  be  by  producing  inflammation  in  the  adja- 
cent living  bone  ;  a  change  that  makes  it  exert 
a  power  of  which  it  was  previously  incapable. 

Exfoliation  is  not  a  necessary  consequence  of  a 
bone  being  laid  bare,  and  deprived  of  its  perios- 
teum. If  the  bone  be  in  other  respects  uninjured, 
healthy,  and  enjoy  a  vigorous  circulation  of  blood 
through  its  texture,  granulations  will  be  generated 
on  the  surface  of  such  bone,  and  they  will  cover 
and  firmly  adhere  to  it,  without  the  smallest  ex- 
foliation being  thrown  off ;  especially  in  j-oung 
subjects.  But,  if  caustic,  stimulating,  or  drying 
applications  be  made  use  of,  or  the  bone  be  left  for 
a  considerable  time  exposed,  the  circulation  in  the 
superficial  portion  of  it  will  necessarily  be  dis- 
turbed and  destroyed,  and  that  part  of  the  surface, 
through  which  the  circulation  ceases  to  be  carried 
on,  will  be  separated,  and  cast  off,  by  the  process 
of  exfoliation. 

If  any  application  to  fin  exfoliating  portion  of 
bone  be  at  all  elRcacious,  it  must  be  one  which 
will  stop  the  mortification  in  the  affected  bone,  and 
promote  the  absorption  of  those  particles  of  phos- 
phate of  lime,  which  form  the  connection  between 
that  which  is  living  and  that  which  is  actually 
dead.  And  as  the  bone  dies  from  the  same  causes 
as  the  soft  parts  mortify,  we  should  at  least  follow 
in  practice  the  same  principles  which  we  adopt  in 
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the  latter  instance  ;  and  thougli,  from  tlie  inferior 
vascularitj-  and  vital  power  of  bones,  we  cannot 
expect  surgery  to  have  as  much  control  over  their 
affections,  as  over  those  of  the  soft  parts,  yet,  every 
good  will  thus  be  obtained,  which  it  is  possible  to 
acquire.  Attention  to  such  principles  will  at  least 
teach  us  to  refrain  from  making  the  death  of  part 
of  a  bone  more  extensive  than  it  would  be,  if  the 
cautery,  caustics,  and  strong  astringents  were  not 
employed. 

The  best  mode  of  attempting  to  prevent  an 
exfoliation  from  occurring  at  all  in  a  bone,  that  has 
been  exposed  by  a  wound,  is,  to  cover  the  part 
again,  as  soon  as  possible,  with  tlie  flesh,  which 
has  been  detached  from  it.  This,  as  I  shall  here- 
after notice,  (see  Head,  Injuries  of,)  may  gene- 
rally be  practised  with  advantage,  when  the  scalp 
has  been  detached  from  the  cranium,  provided  the 
flap  still  retain  even  the  most  limited  connection 
with  the  rest  of  the  integuments. 

When  the  exposed  bone  cannot  be  covered,  it 
should  be  dressed  with  the  mildest  and  simplest 
applications,  with  plain  lint,  or  lint  spread  with 
the  unguentum  cetacei. 

The  dead  pieces  of  bone,  when  very  tedious 
in  exfoliating,  when  wedged  in  the  substance  of 
the  surrounding  living  bone,  and  when  so  situated 
as  to  admit  of  being  safely  sawn,  or  cut  away, 
may  sometimes  be  advantageously  removed  in  this 
manner.  (See  Caries  and  Necrosis.)  In  such 
operations,  bone  nippers,  elevators,  or  Hey's  saws 
may  be  employed  with  great  convenience  ;  and 
where  these  are  not  applicable,  the  saw  invented 
by  Machell,  and  described  in  Sir  A.  Cooper's  Sur- 
gical  Essays,  or  another  devised  by  Graefe,  and 
explained  by  Schwalb  {Do  Serra  Orlioulari,  4to. 
Berol.  1819),  deserve  to  be  recollected. 

Tmon  published  three  Memoirs  on  Exfoliation. 
The  two  first  are  inserted  at  paf!:es372  and 403  Mem. 
de  I'Acad.  des  S^ciences,  1758  ;  the  third  at  p.  223  of 
the  same  work,  for  ITPO.  P.  Poiasonier,  An  recenti 
vulnere  nudatis  ossibus  exfohatis  ?  conclusio  neffans, 
4to.  Parisii,  1760.  Journ.  de  Mdd.  par  Le  Roux, 
t.  xxxi.  p.  801 ;  t.  xxxii.  p.  181  ;  t.  xxxiii.  p.  16S;- 
t.  xxxvi.  p.  537  ;  t.  xxxviii.  p.  153  ;  t.  xxxix.  p.  132. 
Theden,  Neue  Bcmerkuup^eti,  &c.  kap.  3,  8vo.  Berlin, 
1782.  Trans,  for  the  Improvement  of  Med.  and  Chir. 
Knowledge,  vol.  ii.  p.  277,  &c.  Wiedmann,  "  De 
Necrosi  Ossium,"  Diet,  des  Sciences  M6(l.  art.  E.xfo- 
liation.  /.  Thomsmi's  Lectures  on  Inflammation,  p. 
394,  398.  P.  Boulai),  sur  I'Exfoliation  des  Os,  4to. 
Paris,  1S14.  ./.  Wilson,  on  the  Structure  and  Pliy- 
.siolosy  of  the  Skeleton,  and  on  the  Diseases  of  the 
Bones,  &c.  p.  230,  &c.  8vo.  Lend.  1820.  ii.  Liston's 
Essay  on  Carie.s,  &c.  in  Edin.  Med.  Surg.  Journ.  78. 
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A  hernia  at  or  near  the 


EXOPHTIIALMIA  (from  i^,  out,  and 
0(p8a\/j.os,  the  eye).  In  cxophthalmia,  opMhal- 
moptosis,  ptosis  hulbi  ocitli,  the  eyeball  is  of  its 
natural  size,  and  free  from  disease  :  it  merely 
changes  its  situation,  and  partly  or  completely 
protrudes  from  the  orbit.  It  is  only  confusing 
the  subject  to  consider,  as  specimens  of  this  dis- 
ease, the  cases  in  which  the  globe  of  the  eye  is 
affected  with  enlargement,  and,  on  that  account, 
projects  from  the  orbit  in  a  preternatual  degree, 
as  happens  in  hydrophtlialmia,  staphyloma,  and 
cancerous  disease.  When  the  globe  is  pushed 
entirely  out  of  the  orbit,  it  generally  lies  upon  the 
temple  or  cheek,  and  vision  is  totally  destroyed. 
There  jire  instances,  however,  in  which  a  con- 
siderable degree  of  sight  was  recovered,  notwith- 


standing the  exophthalmia  was  complete,  and  had 
lasted  several  years.  (Hojje,  in  Phil.  Trans,  for 
1744.    RicUer's  Bibl.  bd.  4,  p.  343.) 

There  are  three  descriptions  of  causes  which 
may  occasion  exophthalmia : 

1.  The  first  and  least  common  is  a  violent  con- 
cussion of  the  head.  A  man  fell  from  a  height 
of  about  fifteen  or  sixteen  feet,  and  pitched  upon 
his  head.  The  right  eye  was  forced  out  of  its 
socket,  and  hung  over  the  cheek.  The  patient 
was  deprived  of  his  senses  immediately  after  the 
accident,  and  affected  with  coma.  There  was  a 
contusion  over  the  right  parietal  bone  ;  but  no 
fracture.  The  eye  spontaneously  resumed  its 
natural  position  a  short  time  after  the  accident, 
and,  in  the  course  of  a  month,  with  the  assistance 
of  low  diet  and  repeated  bleeding,  the  cure  was 
completed.  {Mem.  de  I'Acad.  de  Chirurgie, 
t.  1,  p.  198,  4to.)  It  is  alleged  that  the  eye  "has 
been  forced  out  of  the  orbit  in  a  violent  fit  of 
sneezing.  But  such  cases  must  be  very  uncom- 
mon, and  imply  a  considerable  relaxation  of  those 
parts  which  serve  to  retain  the  eye  in  its  socket, 
or  some  other  predisposing  causes,  to  which 
attention  should  be  paid  in  the  treatment. 
{RieUe.r,  Anfangsgr.  der  Wtindarz.  bd.  iii.  p.  407, 
ed.  1795.) 

2.  A  far  more  frequent  cause  of  exophthalmia 
is  a  thrust  in  the  eye  with  an  instrument,  which 
is  narrow  enough  to  pass  between  the  orbit  and 
the  eyeball,  so  as  to  push  the  latter  out  of  its 
place.  •  A  stick,  a  tobacco-pipe  ( Whiles  Cases  in 
Sitrgeiy,-p.  131),  a  foil,  &c.  may  cause  the  acci- 
dent. Repeated  experience  proves,  that,  in  such 
cases,  though  the  optic  nerve  and  muscles  of  the 
eye  may  be  forcibly  stretched,  the  interior  parts  of 
the  organ  seriously  injured,  and  the  dislocated  eye 
generally  deprived  of  the  faculty  of  seeing,  yet, 
when  the  organ  is  replaced  as  speedily  as  possible, 
it  not  only  sometimes  recovers  its  natural  motion, 
but  also  its  original  power  of  vision.  (See  Scultct. 
Appendix,  obs.  69.  Covillard,  obs.  27.  Borellus, 
centur.  3  obs.  54.  Rhodius,  centur.  1  obs.  84. 
White's  Cases,  p.  131.)  Previously  to  reducing 
the  eye,  we  should  examine  the  instrument  which 
was  pushed  into  the  orbit ;  as,  when  it  is  brittle,  a 
fragment  of  it  may  remain  behind  in  the  socket 
and  require  to  be  extracted  by  means  of  the  finger 
or  a  probe.  When  the  weapon  is  pointed  or 
hard,  it  sometimes  pierces  the  bones  of  the  orbit 
and  enters  the  brain,  nose,  or  antrum.  In  the 
fij-st  case,  which  is  often  difficult  to  ascertain  im- 
mediately, though  after  a  time,  it  is  generally  ren- 
dered plain  enough  by  the  symptoms  induced,  the 
consequences  are  mostly  fatal.  In  the  two  other 
cases,  altliough  the  danger  is  not  pressing,  the 
surgeon  should  be  very  attentive,  in  tho  event  of 
suppuration,  to  procure  and  maintain  a  ready  out- 
let for  the  matter. 

There  is  generally  little  difficulty  in  replacinff 
tho  eye.  Frequently  it  returns  of  itself  into  its 
natural  situation,  as  soon  as  any  trivial  obstacles 
to  Its  reduction  are  removed  ;  and  in  other  in- 
stances. It  easily  admits  of  being  put  into  its 
proper  place  with  tho  hand.  Tho  indication,  says 
Kichter,  is  always  accomplished  with  more  facility 
the  sooner  it  is  attempted.  When  the  protrusion 
has  existed  several  days,and  the  eye  and  other  parts 
in  the  orbit  are  already  inllamed,  Richtor  recom- 
mends us  to  endeavour  to  diminish  the  inflam- 
mation by  general  antiphlogistic  means,  and 
T  T  3 
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external  emollient  applications,  before  we  try  to 
replace  the  eye,  and  the  reduction  of  this  organ  is 
afterwards  to  be  effected  in  a  gradual  manner. 

or  more  of  the 
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When  the  optic  nerve,  and  one 


muscles  of  the  eye  are  torn,  no  hope  can  be  enter- 
tained that  the  eyesight  and  motion  of  the  organ 
will  ever  be  regained.  But  this  degree  of  injury, 
as  Richter  observes,  cannot  always  be  immediately 
detected,  because  the  optic  nerve  and  muscles  are 
concealed  by  the  conjunctiva  ;  and,  if  the  nature  of 
the  case  were  known,  still  it  would  be  advisable  to 
replace  the  eyeball. 

When  the  instrument  with  which  the  eye  has 
been  pushed  out  of  its  socket  is  blunt  and  thick 
like  a  finger,  a  stick,  a  foil,  &c.  the  eyeball  itself 
always  sustains  a  violent  contusion,  which  brings 
on  vehement  inflammation,  and  lessens  or  destroys 
all  hope  that,  after  the  reduction,  the  eyesight  will 
be  restored.    Sometimes  an  extravasation  of  blood 
in  the  orbit  occurs,  the  iris  is  lacerated,  the  cornea 
burst,  and  a  part  of  the  humours  of  the  eye  dis- 
charged.    Although,  under  such  circumstances, 
It  IS  scarcely  to  be  expected  that  the  eyesight 
can  be  recovered,  yet,  it  is  proper  to  reduce  the 
eye,  because,  should  the  organ  be  destroyed  by 
suppuration,  or  the  loss  of  its  humours,  the  de- 
formity may  be  obviated  by  an  artificial  eye, 
which  13  not  the  case  when  the  eye  has  been  cut 
away.    It  is  also  to  be  considered,  that  the  mis- 
chief often  seems  to  be  worse  than  it  really  is,  and 
the  eyesight  is  sometimes  regained,  contrary  to  all 
expectation. 

After  the  reduction  of  the  eye,  the  first  care  of 
the  surgeon  should  be  to  prevent  and  diminish  in- 
flammation.   In  some  cases,  the  inflammation  is 
slight  ;  while,  in  others,  especially  when  the  eye- 
ball has  been  severely  struck,  it  is  extremely 
violent.    All  the  usual  antiphlogistic  means,  both 
general  and  topical,  are  to  be  employed,  and,  of  the 
latter,  Richter  says,  astringents  are  the  best,  as 
the  inflammation  arises  from  the  contusion  and 
stretching  which  the  parts  have  suffered.  The 
possible  consequences  of  inflammation,  such  as  sup 
puration,  opacity  of  the  cornea,  &c.  are  to  be 
treated  according  to  the  rules  laid  down  in  other 
parts  of  this  dictionary.    (See  Cornea,  Opacity 
op;  Hypopium  ;  Ophthalmia.)  In  general,  the 
sight  is  restored  in  proportion  as  the  inflammation 
is  diminished.    Should  this  not  happen,  after  the 
ophthalmia  has  been  entirely  removed,  the  surgeon 
must  try  what  effect  such  remedies  as  stimulate 
the  nerves  will  have  upon  the  optic  nerve. 

3.  The  third  cause  of  exophthalmia  is  a  preter- 
natural tumor  in  the  orbit  or  neighbouring  parts. 
The  swelling,  as  it  enlarges,  gradually  pushes  the 
eyeball  out  of  its  socket.  The  tumors,  which 
may  be  formed  in  the  orbit,  are  of  several  kinds. 
The  principal,  however,  are  encysted  swellings, 
which  contain  either  fat,  an  aqueous  fluid,  a  pappy 
substance,  or  a  thick  matter.  Sometimes,  the 
cellular  tissue  in  the  orbit  is  affected  with  indura- 
tion and  swelling,  so  as  to  force  the  eye  partly  or 
completely  out  of  this  cavity. 

Adipose  swellings  occupy  the  interspace  of  the 
recti  muscles,  emerge  between  the  globe  and  the 
orbitar  circumference,  and  have  an  oblong  figure. 
When  the  conjunctiva  is  freely  divided,  the  latty 
mass  18  easily  drawn  forwards  with  a  hook,  and 

S'lp!  225  )    ^  "■f 
An  abscess  in  the  orbit  may  cause  a  protrusion 


of  the  eyeball     {Pdher.)    Exostoges  may  hav- 
the  same  effect.    Sir  Astley  Cooper  has  IJ^Ur 
one  case    which  proved  fatal,  in  consequen  e  ol 
he  exostosis  making  its  way  to  the  brain  through 
the  orbital  plate  of  the   os  frontis.  (SuSl 
Essays,  part  i.  p.  157.)     Mr.  Guthrie  liasTeTn 
two  instances:  m  one,  the  disease  attained  the 
size  of  a  large  marble,  and  then  became  stetionarv  • 
m  the  other,  it  was  much  larger,  and  a  portion 
U  had  been  ineffectually  removed  by  means  of  a 
ho     iron,  which  increased   the  inconvenience 
without  giving  any  relief.    Hence,  if  an  opera 
tion  were  deemed  advisable,  Mr.  Guthrie  would 
prefer  the  cautious  use  of  a  small  chisel  or  saw 
[Operative  Surgery  of  tlie  Eye,  p.  154.)  This' 
author  18  at  the  same  time  aware  of  the 
which  M. 


in  which  M.  Brossaut  brought  about  the  exi 
foliation  of  a  considerable  part  of  an  exostosis  of 
the  OS  planum  and  internal  angular  process  with 
caustic,  so  that  the  eye  returned  into  its  place,  and 
ttie  cure  was  completed.  {Mem.  de  I'Acad.  dc 
Chir.  t.  V.  p.  171,  4to.)  In  the  records  of  sur- 
gery may  be  found  examples,  in  which  the  dis- 
placement of  the  eye  was  produced  by  a  tumor 
that  grew  out  of  the  frontal  sinus.  (See  Lange^i- 
hecks  Neue  Bill.  bd.  ii.  p.  247.)  In  some  cases 
in  consequence  of  suppuration  in  the  antrum  the 
lower  part  of  the  orbit  is  raised,  and  the'  eye 
forced  out  of  its  place.  Fungous  diseases  of  the 
antrum  may  occasion  the  same  mischief.  (See 
Parisian  Chir.  Journal,  vol.  i.  p.  104,  &c.) 

Schmidt  records  two  cases  of  exophthalmia,  pro- 
duced by  an  hydatid  of  the  lachrymal  gland.  One 
had  a  fatal  termination ;  but,  in  the  other,  a  puncture 
gave  vent  to  an  ounce  of  clear  fluid,  and  cured  the 
protrusion  of  the  eye  ;  but  the  eyesight  was  lost 
{Lleber  die  Kranklieiten  des  Tkr'dnenorgans, -o.  6A 
Farther  particulars  of  the  latter  case  may  be  seen 
m  Mr.  Guthrie's  work,  p.  157.) 

Not  long  ago,  Langenbeck  extracted  from  the 
frontal  sinus  of  a  girl,  a  large  hydatid,  which  had 
forced  the  outer  table  considerably  forwards,  and 
depressed  the  orbital  plate  of  the  os  frontis  so  far, 
that  the  eyeball  was  propelled  as  low  as  the  ex- 
tremity of  the  nose.    After  the  front  of  the  sinus 
had  been  perforated,  and  the  hydatid  removed, 
there  was  a  cavity  left  two  inches  and  a  half  in 
depth.    {Neue  Bill.  b.  ii.  p.  247,  Hanover,  1819.) 
My  friend  Mr.  Lawrence  mentioned  to  me  a  re- 
markable case,  which  presented  itself  at  the  London 
Eye  Infirmary:  it  was  an  exophthalmia,  which 
arose  from  a  collection  of  hydatids  in  the  orbit,  and 
was  cured  by  making  an  incision,  and  afterwards 
promoting  their  discharge.    In  all  these  examples, 
the  eyeball  is  displaced  from  the  orbit  gradually, 
and  vision  is  at  length  impeded.    Instances,  how- 
ever, are  on  record,  where  the  siglit  Avas  never 
lost,  though  the  eye  was   protruded  for  years. 
(See  Richler\  Chirurg.  Bibliothck,  bd.  iv.  st.  ii.  p. 
243.    Wdte's  Cases  in  Surgery,  -p.  1^5.)    In  one 
instance,  the  sight  was  not  at  all  lessened,  and  the 
iris  retained  its  natural  mobility.   Langenbeck,  Neue 
Dibl.  bd.  ii.  p.  245.) 

Experience  proves,  also,  that  after  the  reduction, 
the  motion  of  the  eye  and  power  of  seeing  may 
be  regained  in  cases  where  the  eye  has  been  gra- 
duallj'  pushed  out  of  the  orbit,  and  been  displaced 
a  considerable  time,  even  as  long  as  several  years, 
during  all  which  period  vision  was  lost.  {Acrell, 
Brocklesby,  in  Med.  Obs.  and  Inquiries,  vol.  iv.  p. 
371.)    Langenbeck  relates  n  case  of  exophthalmia 
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from  a  steatoma  in  the  orWt,  where,  though  vision 
was  entirely  prevented  during  tlie  displacement,  the 
pupil  was  of  its  regular  shape,  and  the  iris  capable 
of  motion  :  after  the  extirpation  of  the  tumor,  the 
eyesight  became  so  good,  that  the  patient  could  dis- 
cern tbe  smallest  objects.  {N'eue  BitiL  bd.  ii.  p.  240.) 
In  order  to  reduce  the  eye  into  its  natural  position, 
it  is  necessary  to  remove  the  cause  by  which  its 
protnision  is  occasioned.  Suppuration  and  fungous 
tumors  in  the  antrum  must  be  treated  according  to 
directions  laid  down  in  the  article  Antrum.  The 
induration  and  swelling  of  the  cellular  substance  in 
the  orbit  may  be  sometimes  dispersed  by  means  of 
mercury.  {Louis,  sur  Plusieurs  Maladies  du  Globe 
de  I'CEil,  in  Mem.  de  VAoad.  Royalede  Chirurgie, 
t.  xiii.  ^d.  l"2rao.)  When  such  treatment  fails,  we 
are  recommended  to  extirpate  the  eye.  (Richter, 
Anfangsgv.  der  Wimdarzn,  bd.  iii.  p.  413.)  Ex- 
ostoses, situated  in  the  anterior  part  of  the  orbit, 
may  sometimes  be  removed.  The  continental  sur- 
geons generally  advise  us  to  expose  the  tumor  by 
an  incision,  and  to  apply  caustic  or  the  actual 
cautery  to  it,  in  order  to  kill  the  protuberant  part 
of  the  bone,  and  make  it  exfoliate.  In  this  coun- 
try, most  practitioners  would  prefer  the  employment 
of  cutting  instruments  for  removing  such  exostoses. 
When,  however,  the  tumor  lies  deeply  in  the 
orbit,  if  it  cannot  be  got  at,  and  it  should  resist  the 
effect  of  mercurial  and  other  medicines,  we  are 
directed  to  extirpate  the  eye.  {Richter,  op.  et  loco 
cit.)  Abscesses  in  the  orbit  ought  to  be  opened, 
and  after  this  has  been  done,  the  eye  generally  re- 
turns into  its  proper  position.  {Pellier.)  When 
encysted  tumors  in  the  orbit  admit  of  being  extir- 
pated in  the  customary  manner,  the  plan  should  be 
adopted  ;  but,  when  this  cannot  be  done,  Richter's 
advice  may  be  followed,  which  is  to  open  them, 
press  out  the  contained  matter,  and  afterwards  ex- 
tract the  cyst.  Considerable  difficulty,  however, 
frequently  attends  every  effort  to  remove  the  whole 
cyst,  and  unless  this  be  done,  a  permanent  cicatri- 
sation cannot  be  expected.  (See  Traverses  Si/nopsis, 
p.  225.    See  Tumoks,  En'cysted.) 

On  account  of  the  vicinity  of  the  brain,  and  the 
commnnication  between  the  parts  within  the  orbit, 
and  the  dura  mater,  the  extirpation  of  tumors  from 
that  cavity  is  not  exempt  from  risk  of  fatal  conse- 
quences, as  two  cases,  published  by  Langenbock, 
fully  prove.  {Neue  Bihl.  bd.  ii.  pp.  241 — 244.)  I 
remember  a  young  lady  who  was  referred  to  Mr. 
Lawrence  and  myself,  by  Mr.  Maul  of  Southampton, 
for  advice  respecting  a  tumor,  occupying  the  inner 
and  upper  portion  of  the  orbit,  and  attended  with 
a  degree  of  exophthalmia,  constant  exacerbation  at 
the  period  of  the  menses,  and  occasionally  double 
vision.  (See  Diplopia.)  We  refrained  from  ad- 
vising any  immediate  attempt  at  extirpation,  the 
swelling  being  so  firm  and  immovable,  that  the 
disease  was  suspected  to  be  partly  of  a  bnny  nature. 
However,  on  seeing  this  case,  about  a  fortniglit 
afterwards,  I  was  surprised  to  find  tiie  tumor  not 
moi-e  than  half  its  former  size,  and  all  the  firm  and 
(what  was  conceived  to  be)  bony  induration  below 
the  superciliary  ridge  of  the  os  frontis  gone,  as  well 
as  the  exophthalmia,  and  derangement  of  vision. 
Some  sharp  bnny  irregularities,  however,  could  now 
be  most  plainly  felt,  projecting  in  front  of  the  di- 
minished swelling. 

A  memorable  case  of  exophthalmia  is  related  by 
Mr.  Travers  ;  the  globe  of  the  eye  appears  to  have 
been  gradually  forced  upwards  and  outwards,  and 


to  have  had  its  motions  considerably  impeded,  in 
consequence  of  the  orbit  being  partly  occupied  by 
two  swellings,  which  were  of  the  nature  of  aneurism 
bj'  anastomosis.  (See  Aneurism.)  The  swell- 
ings could  not  have  been  removed,  without  at  the 
same  time  extirpating  the  eye.  Mr.  Travers  was 
therefore  induced  to  try  whether  applying  a  liga- 
ture to  the  carotid  artery  would  have  the  effect  of 
checking  and  curing  the  disease  ;  an  expectation 
which  was  warranted  by  analogous  instances,  in 
which  the  growth  of  swellings,  and  their  dispersion, 
are  brought  about  by  lessening  the  quantity  of  blood 
determined  to  them.  The  experiment  completely 
succeeded  ;  the  swellings  in  the  vicinity  of  the  eye 
subsided  ;  the  patient  was  freed  from  several  griev- 
ous complaints,  to  which  she  had  been  previously 
subject ;  and,  amongst  other  benefits,  a  cure  of  the 
exophthalmia  was  one  result,  which  most  interests 
us  in  the  present  place.  The  case  is  also  highly 
important  on  other  accounts,  and,  more  particularly 
as  confirming  the  fact,  that  the  carotid  arterj'  may 
be  tied,  without  any  dangerous  effects  on  the  brain, 
and  as  proving,  that,  in  cases  of  aneurism,  the  sur- 
geon should  not  be  afraid  of  proceeding  to  such  an 
operation.  (See  iV/erf.  Cliir.  Trans,  vol.  ii.  art.  1.) 
The  judgment  and  decision  with  which  Mr.  Tra- 
vers acted  in  this  case,  appear  to  me  highly  meri- 
torious. 

The  carotid  artery  was  also  tied  by  Mr.  Dal- 
rj'mple,  of  Norwich,  in  a  case  very  similar  to  the 
preceding,  and  with  equal  success.  (See  Med. 
Chir. Trans,  vol.  vii.  p.  Ill,  &c.) 

Mr.  Guthrie  has  seen  an  exophthalmia  on  each 
side,  the  result  of  an  aneurism  of  each  ophthalmic 
artery,  and  other  disease  in  the  orbits.  (Operative 
Surgery  of  iUe  Eye,  p.  )S8.) 

When  the  causes  of  exophthalmia  have  been  re- 
moved, the  eye  must  be  put  into  its  natural  situa- 
tion. If  the  organ  has  been  long  displaced,  the 
surgeon  often  finds  the  fulfilment  of  this  indication 
attended  with  difficulty.  Indeed,  he  is  frequently 
obliged  to  employ  methodical  bandages  for  the  pur- 
pose of  promoting  the  gradual  return  of  the  eye  into 
the  orbit.  Yet,  even  in  such  cases,  the  eyesight  is 
often  regained:  but,  if  this  should  not  happen 
spontaneously,  stimulants  and  tonics  are  to  be 
applied. 

[Mr.  Poland,  in  a  paper  published  in  the  Opli- 
tltalmic  Hospital  Reports,  October  1857,  gives  the 
most  recent  systematic  view  of  the  causes  of  pro- 
trusion of  the  eyeball. 

1.  Congenital. — a.  Real  protrusion  ;  h.  Apparent 
from  shortening  of  levator  palpebral  and  lids. 

2.  In  the  eye  itself.  —  a.  Inflammation  of  the 
globe,  ophthalmitis  ;  h.  Phlebitic  ophthalmitis  ; 
c.  Hydrophthalraos  ;  rf.  Tumors  (1.  Scrofulous  ;  2. 
Encephaloid  ;  3.  Melanotic  ;  4.  Osseous  degenera- 
tion ;  5.  Hydatid). 

3.  Within  orbit.  —  a.  Inflammation  of  cellular 
tissue,  idiopathic  and  traumatic;  b.  Suppuration  and 
abscess;  rZ.  Erysipelatous  and  phlegmonous  inflam- 
mation ;  e.  Foreign  bodies  ;  /.  Excess  of  develop- 
mentof  fat;  g.  Tumors  (1.  Encysted  ;  2.  Hydatid; 
3.  Encephaloid  ;  4.  Osseous)  ;  /(.  Aneurism  and 
effusions  of  blood  ;  i.  Venous  congestion  ;  /,•.  Para- 
lysis of  nnisclcs  of  eyeball — ophthalmoplegia  ;  I. 
Spasm  of  muscles  of  eyeball,  as  in  tetanus. 

4.  Krtcrnal  lo  orbit. — a.  Above:  nodes,  hydro- 
cephalus, fungus  of  dura  inata,  polypi  in  frontal 
cells  and  diseases  thereof,  tumors  of  brain  ;  b.  Be- 
low": diseases  of  the  antrum  ;  c.  Internal  :  nasal 
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polypi  and  tumors;  d.  Exteraal :  exostosis;  e.  In 
front :  contraction  of  lids  and  eye  slipping  through 
—hernia  oculi.J     {C.  Bader.) 

ii  ^S!:  centur.  vi.  obs.  1.  VanderWiel.centur. 

Vf.,,.  •  •i?''^-  ^'i.  Tulpius,  lib.  i.  cap.  28. 

^ope.  m  PhiK  Trans,  for  1744.    Louis,  sur  plusieurs 
Maladies  ciu  Globe  del'CEil,  &c.  in  Mem.  de  I'Acad 
nh?  „'1;T?'^'  *•        '»  '2mo.  Brochlesby,  in  Medical 
Obs.  and  Inquiries,  vol.  iv.  p.  371.    White's  Cases  in 
Sursery  pp.  131-135,  &c.    Warner's  Cases  in  Sur" 

lt?'f^f°%  ^^'i-  \  P^'tl'OlOKie  Chir.  t  ii.  p. 

144,  edit.  2.  Micherand,  Nosog-r.  Chir  t  ii  n  117 
^dit.  2.  Mdd   Chir.  Trans,  vol.^ii!  art.  {;  vol.V.  p! 
316 ;  and  vol.  VI.  p   ill,  &c.   Richter's  Anfanss-^v 
der  Wundarzn,  b.  iii.  p.  406,  &c.  Gott.  1795  ' 
beck  Neue  Bihl,  bd.  ii.       Travers,  Synopsi^  o"^the 
Diseases  of  the  Kye,  p.  225,  &c.  Lend  1820.  Dr.  J/«„! 
teath,  in  JFeito-'*  Manual,  vol.  i.  p.  195.  PetitbeZ 
in  Journ.  de  M^d.  par  Corv'isart.  t.  xiv  G.  ^Gut/ir  e 
Operati  ve  Surgery  of  the  Eye,  {>.  145,  &c.  8vo  L ond! 
]<  ,  :u  l-,  ■■  -P?'««<^)  On  Protrusion  of  the  Eyeball 
Ophthalraic  Hospital  Reports,  October  1857/^S 
i«1!f"'n^"  the  Diseases  of  the  Eye,  fourth  edi  ion, 
^^^t-  Trait(5  thdorique  et  pratique  des 

Maladies  des  Yeu.x,  ^dit.  2,  Paris  1855.  Dr.SteUw!a 
von  Canon,  die  Ophthalmoiogie,  &c.  1853  3  •'''^"""'i' 


EXOSTOSIS  (from  e'^,  out,  and  hariov,  a 
bone).  An  exostosis  is  a  tumor  formed  by  an 
exuberant  growth  of  bony  matter  on  the 'sur- 
face of  a  bone,  or  it  is  formed  by  the  more 
or  less  considerable  enlargement  of  a  part  or 
the  whole,  of  a  bone.  {Boyer,  Mai.  Chir.  t!  iii 
p.  .541.) 

In  general,  however,  it  is  only  when  the  enlarge- 
ment IS  partial  that  it  is  termed  an  exostosis.  As 
Mr.  Mayo  has  pointed  out,  some  hypertrophies  of 
bone  are  connected  with  a   salutary  principle  ; 
while  others  constitute  curable,  or  incurable  dis- 
eases.   The  arm  of  a  blacksmith  acquires,  through 
daily  exertion,  additional  muscular  force,  weight, 
and  size;  the  bones  in  it  enlarge  ;  their  crust 
becomes  harder,  and  of  a  more  compact  grain  ; 
and  the  lines  upon  the  surface,  which  give  attach- 
ment to  tendons,  become  rough  and  prominent 
ridges.     This  is  health.     "When  Mr.  Cheshire's 
apparatus  for  supporting  the  spine  is  worn,  the 
pressure  on  the  lower  jaw  generally  causes  this 
bone  to  enlarge,  and  to  throw  out  a  bony  swelling, 
where  the  chin  strap  is  applied.    Thist  nmor  is 
an  exostosis,  yet  it  evidently  results  from  the  salu- 
tary principle,  which  strengthens  a  part  in  propor- 
tion to  the  exertion  imposed  upon  it.  (See  Maya's 
Outlines  of  Httman  Pathology,  p.  11.) 

While  the  growth  of  the  whole  body  is  proceed- 
ing rapidly,  abnormal  swellings  of  parts  of  bones 
are  common,  especially  of  the  clavicle,  sternum,  or 
ribs.  These  are  exostoses,  which  require  no  treat- 
ment, as  they  generally  subside  of  themselves  in 
the  course  of  a  year  or  two.  Exostoses  are  still 
more  common  at  the  period  when  the  body  has  re- 
cently attained  its  full  growth.  But  the  disease  is 
not  limited  to  the  earh',  nor  to  the  middle  periods 
of  life.  {lb.) 

One  division  of  exostoses  is  into  true  and.  false  ; 
the  former  being  of  a  truly  osseous  consistence, 
the  others  being  more  or  less  hollow,  spongy 
expansions  of  the  bones,  soinetiraes  containing  a 
quantity  of  cartilaginous,  fibrous,  medullary,  or 
tungous  matter  within  the  shell  of  the  disease. 
1  eriostoses,  or  mere  tliickenings  of  the  periosteum, 
a.re  also  sometimes  classed  amongst /a/.«e  exostoses, 
fn  ^    A  Mhl.  t.  xiv.  p.  218.)  According 

so-,;"'  1 Cooper,  exostoses  have  two  different 
uus  -.  hy  periosteal  exostoses  he  means  an  osseous 
Qeposition  seated  between  the  external  surface  of. 


the  bone,  and  the  internal  surface  of  the  perios- 
teum and  firmly  adherent  to  both  ;  by  medullary 
exostoses  he  signifies  a  similar  formation,  oriEin- 
ating  m  the  medullary  membrane  and  cancellated 
structure  of  a  bone.  The  same  experienced  sur- 
geon makes  two  other  general  divisions  of  exostoses 
into  the  cartilaginous  2ini  fungous,  the  first  beinP 
preceded  by  the  formation  of  cartilage,  which 
forms  the  nidus  for  the  o.ssific  deposit,"  while  the 
second  IS  a  tumor  softer  than  cartilage,  yet  firmer 
than  lungiis,  in  other  parts  of  the  body,  containinjr 
spicula  of  bone,  being  of  a  malignant  nature,  and 
depending  "upon  a  peculiar  state  of  constitution 
and  action  of  vessels."  It  is  a  disease  similar  to 
fungus  hasmatodes,  but  somewhat  modified  bv 
the  structure  of  the  part  in  which  it  originates." 
{iiurgical  Essays,  part  i.  p.  155.) 

If  a  true  exostosis  be  immersed  in  diluted  muri- 
atic acid,  so  as  to  separate  the  earthy  part  of  it,  the 
tumor  will  yet  retain  its  form,  and  present  the 
same  kind  of  fibro-cartilaginous  matrix  which  ex- 
ists in  healthy  bone.  {lb.) 

[Rokitansky  arranges  the  non  -  malignant  out- 
growths of  bone  imder  two  heads—].  Exostoses, 
which  he  subdivides  into  the  compact  (osteoscler- 
osis) and  the  porous  {osteoporosis)  ;  the  former 
consists  of  the  hard  ivory  exostoses,  the  latter 
comprises  the  remainder  of  the  simple  bony  out- 
growths, whatever  their  form  or  the  arrangement 
of  the  osseous  or  cartilaginous  tissue  composing 
them  may  be  ;  that  is  to  say,  whether  their  can- 
cellated interior  be  more  or  less  open,  whether 
they  possess  a  medullary  canal  or  not,  whether 
they  originated  as  bony  or  cartilaginous  growths 
and  whether  the  cartilage,  when  present,  was  cen- 
tral or  cortical  in  position.  2.  Osteophytes.  Under 
this  term  he  ranges  all  those  numerous  deposits  or 
bone  resulting  from  simple  or  specific  inflammatory 
action.     These  he  designates  according  to  the 
various   appearances  they  assume— the  villous 
osteophyte,  the  laminated,  the  warty  or  stalactitic, 
the  thorny  or  styloid,  and  one  which  resembles 
drops  or  small  streams  of  osseous  matter.    He  ex- 
cludes from  this  classification  the  bony  bases,  in- 
ternal skeletons,  or  capsules  of  the  several  morbid 
growths  occasionally  invading  the  osseous  tissue, 
such  as  are  found  in  enchondroma,  osteosarcoma, 
cancer,  &c. 

M.  N^laton  divides  all  non-malignant  exostoses 
into  the  osseous  and  the  osteo-cartilaginous.  Under 
the  first  head  he  includes  ivory  exostoses,  as  well 
as  all  purely  bony  growths.  Under  the  second 
he  ranges  all  exostoses  in  which  cartilage  is  found 
blended  with  bony  tissue.  Of  these  he  makes 
two  varieties,  one  in  which  the  cartilage  forms  a 
cortex  to  the  osseous  growth  ;  a  second,  in  which 
the  cartilage  will  be  found  in  the  centre  of  the 
bony  mass.  The  general  enlargement  of  the  whole 
shaft  of  a  cylindrical  bone,  or  the  general  thick- 
ening of  the  cranial  bones,  he  describes  under 
name  of  hyperostosis  or  hypertrophy.  The  malig- 
nant growtiis  of  bone  he  separates  entirely  from 
exostoses,  and  describes  under  their  appropriate 
forms  of  cancerous  disease. 

Osseous  and  osteo-cartilaginous  exostoses  are 
found  to  possess  the  same  chemical  constituents 
and  in  the  same  proportions  as  in  normal  bone  or 
cartilage.  Their  microscopical  appearances  are 
also  identical.  The  ivorj'  exostoses,  however, 
form  an  exception  in  some  degree  fo  these  re- 
marks.   Nelatoii  gives  from  ncrzeliiis  the  follow- 
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ing  comparative  analysis  of  sound  bone  and  of 
ivory  exostoses  : — 

Bony  exos- 
toses or  Ivory 
sound  bone,  exostoses. 
Animal  matter      .       .       .    33'30  28-57 
.  Phosphate  of  lime,  of  mag- 
nesia, &c.         .       .       .    54-20  68-88 
(  Carbonate  of  lime,  alkaline, 

chlorides,  &c.  .  .  .  12-50  2-00 
•  Loss  •   00-00  00-55 


100-00  100-00 

i  (Nelalon,  Memens  de  Palhologie  Cldrurgicale,  torn, 
i  ii,  p.  3.) 

The  microscopical  characters  also  in  the  ivory 
:  exostoses  are  less  distinct  and  more  irregular  than 

■  in  ordinary  bone.  According  to  Rokitansky, 
"  the  Haversian  canals  are  small  and  far  apart, 
and  many  of  them  are  surrounded  by  a  distinct 
and  completely  defined  (viiUigabge-schlossenen) 
lamellar  system.  With  regard  to  the  corpuscles, 
■we  find  large  tracts  without  any  of  them,  while  at 
other  spots  they  are  clustered  together  in  dense 

.  groups." — (^Manual  of  Pathological  Anatomy,  hy 
,  Rokitansky,  translated  for  the  Sydenham  Society  hy 
I  C.  H.  Moore,  vol.  ii.  p.  127.) 

In  describing  a  particular  specimen  of  ivory 
exostosis,  Mr.  Paget  says  (^Lectures  on  Surgical 
.  Pathology,  vol.  ii.  p.  236),  "  in  the  hardest  parts 

■  there  are  neither  Haversian  canals  nor  lacunae  ; 
in  the  less  hard  parts  the  canals  are  very  large, 
and  the  lacunee  are  not  arranged  in  circles  around 

■  them,  and  everywhere  the  lacunee  are  of  irregular 
:  and  distorted  forms."] 

Exostoses  dififer  in  size.    Those  of  the  cranium 

;  are  generally  small  and  circumscribed,  yet  excep- 

;  tions  occur  ;  for  Sir  Everard  Home  removed  a  very 
large  tumor,  which  had  a  bony  base,  and  was 
situated  on  the  head.  {Sir  A.  Cooper,  Surgical 
Essays,  part.  i.  p.  156.)  The  largest  true  exostoses 
are  formed  upon  the  long  bones.  In  the  history 
of  surgery  may  be  found  numerous  cases  of  enor- 

:  mous  exostoses  ;  but  nearly  all  of  them  of  the 
species  termed  false,  and  many  of  them  were  situ- 

:  ated  on  the  jaw,  the  clavicle,  or  the  extremities  of 
the  long  bones.    Observations  of  this  kind  are 

:  abundant  in  I'Histoire  de  I'Acad.  des  Sciences  ; 

1  les  Mdm.  de  I'Acad.  de  Ghir.  ;  the  Sepulchretum 
Anatomicnm;  the  writings  of  Morgagni,  &c.  {Did. 
des  Sciences  Med.  t.  xiv.  p.  219.) 

The  bones  most  frequently  affected  with  ox- 

'  ostosis  are  those  of  the  cranium,  the  lower  jaw, 
sternum,  h\imeru3,  radius,  ulna,  bones  of  the  carpus, 
and  particularly  the  femur  and  tibin.  There  is, 
however,  no  bone  of  the  body  which  may  not  be- 
come the  seat  of  this  disease.  It  is  not  uncommon 
to  find  all  the  bones  of  the  cranium  affected  witli 
exostosis,  or,  rather,  liypertrophia,  and  the  ossa 
parietalia  sometimes  an  inch  thick. 

The  exostosis  which  forms  between  the  outer 
table  of  the  skull  and  the  pericranium,  is  of  c.v 
tremely  hard  consistence,  and  generally  attended 
with  little  pain,  while  the  fungous  exostosis,  spring- 
ing from  the  diploe  of  the  skull,  is  less  firm,  more 
vascular,  and  of  a  malignant  nature,  making  its 
way  through  the  inner  table,  and  occasioning 
disease  of  the  dura  mater,  and  fatal  effects  on  the 
brain.    (.See  Dura  Mater.) 

Sometimes  an  exostosis  is  confined  to  a  small 
part  of  the  affected  bone,  composing  a  mass  su- 


peradded to  its  surface,  and  of  various  shapes. 
Sometimes  it  rises  insensibly,  having  no  very  dis- 
tinct limits,  and  resembling  a  more  or  less  regular 
portion  of  a  sphere.'  In  some  instances  its  figure 
is  styloid,  and  it  projects  in  a  greater  or  less  degree. 
On  other  occasions  its  base  is  rendered  distinct  by 
a  pedicle,  or  contraction,  which  varies  in  breadth 
and  length  in  different  cases.  In  particular 
instances,  evidently  resulting  from  inflammatory 
action,  the  exostosis,  or  rather  osseous  enlarge- 
ment, though  limited  to  the  surface  of  a  bone,- 
occupies  the  whole  extent  of  it.  Thus  the  exter- 
nal surface  of  one  of  the  bones  of  the  skull 
has  been  found  occupied  by  an  exostosis,  while 
the  inner  table  was  in  the  natural  state.  The 
whole  circumference  of  the  femur  sometimes  ac- 
quires an  enormous  size,  at  the  same  time  that  the 
medullary  surface  continues  entirely  unchanged. 
These  are  the  periosteal  exostoses  of  Sir  Astley 
Cooper.  In  otlier  examples,  on  the  contrary,  the 
two  surfaces  and  the  whole  thickness  of  the  bone 
are  deformed  by  an  augmentation  of  bulk;  and 
when  this  happens  in  a  cj'lindrical  bone,  tlie 
medullary  cavity  is  more  or  less  reduced,  or  even 
totally  obliterated.  In  a  few  extremely  uncom- 
mon cases,  the  substance  of  a  bone  acquires  great 
solidity  (osteo-sclerosis),  and  a  hardness  compared 
to  that  of  ivory,  without  any  material  increase  of 
bulk.  An  exostosis  sometimes,  though  rarely,  oc- 
cupies the  whole  extent  and  thickness  of  a  bone; 
but  when  this  happens  in  a  cylindrical  bone,  the 
articular  surfaces  generally  remain  in  their  natural 
state. 

Common  situations  of  exostoses  are  the  upper 
part  of  the  humerus  and  tibia,  and  the  lower  part 
of  the  femur,  especially  near  the  insertion  of  the 
tendon  of  the  adductor  magnus.  {Sir  A.  Cooper.) 
In  the  long  bones  exostoses  are  generally  narrow, 
and  of  greater  height  than  thickness  ;  sometimes 
largest  at  their  base,  sometimes  the  reverse.  In 
the  flat  bones  they  are  usually  broad,  but  they 
form  flat  discs,  connected  to  such  bones  by  means 
of  short  narrow  pedicles.  In  the  round  bones 
they  are  rounded  and  nodular.  To  these  laws, 
as  Mr.  Mayo  oliserves,  there  are  many  exceptions. 
{Outlines  of  Human  Pathology,  p.  12.) 

The  structure  and  consistence  of  exostoses  present 
great  differences.  Sometimes,  especi.ally  when 
the  tumor  is  not  very  large,  and  situated  on 
the  surface  of  a  cylindrical  bone,  one  may  trace 
with  the  eye  the  diverging  of  the  osseous  fibres,  in 
the  interspaces  of  which  we  might  say  that  there 
is  deposited  a  new  bony  substance,  the  organisa- 
tion of  which  is  less  distinct.  Sometimes  the 
tumor  is  entirely  cellular,  and  formed  of  a  few 
broad  lamina),  intercepting  extensive  spaces,  which 
are  filled  with  matter  different  from  the  medulla, 
and  of  various  quality.  This  case  is  denominated 
the  lamitiated  exostosis.  Sometimes  the  enlarged 
portion  of  bone  makes  a  sort  of  hollow  sphere, 
with  thick  hard  walls,  and  the  cavity  is  filled  with 
a  firm  indolent  fibrous  substance.  One  form  of 
exostosis  Sir  Astley  Cooper  has  named  the  carli- 
laginous  exostosis  of  the  medidlary  membraiie.  "  In 
this  case,  the  shell  of  the  bono  becomes  extremely 
expanded,  or  rather  the  original  shell  is  absorbed, 
.and  a  new  one  deposited  ;  and  within  this  ossified 
cavity  thus  produced,  a  very  large  mass  of  carti- 
lage is  formed,  clastic,  firm,  and  fibrous."  It  is 
not  malignant,  but  often  ends  in  a  very  extensive 
disease.    {Surgical  Essays,  part  i.  p.  173.) 
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In  other  instances  the  tumor  is  perfectly  solid, 
exceeding-  m  consistence  that  of  the  hardest  bones 
and  equalhn^r  that  of  ivory.    The  ivory  exostosis 
IS  thought  by  Mr.  Mayo  to  be  occasionally  malig- 
nant ;  and  he  mentions  that  Mr.  Stanley  has  a 
preparation  of  one,  which  is  combined  with  me- 
dullary sarcoma.    {Human  Pathology,  p.  14.)  I 
suspect  that  this  must  have  been  an  accidental 
concurrence  with  the  more  solid  exostosis.  Here 
the  surface  is  sometimes  smooth,  and  like  that  of 
the  bone  m  its  natural  state  ;  sometimes  irregular, 
lull  oi  little  projections,  and  in  some  degree  stalac- 
tical.    It  IS  uncommon  to  find  a  large  portion  of 
an  exostosis  converted  into  a  pultaceous  substance- 
but  It  IS  not  at  all  unfrequent  to  see  this  substance 
composing  part  of  the  tumor.     Lastly,  it  often 
happens  that  the  same  exostosis  presents  an  assem- 
blage of  the  ivory  substance,  and  of  the  cellular 
Jammated  substance,  the  cavities  of  which  are 
partly  filled  with  a  pultaceous  matter,  and  partly 
witJi  a  sort  of  gelatinous  substance. 

An  extraordinary  instance  of  what  is  sometimes 
called  spiculated  exostosis,  is  related.  Lamina 
or  ramifications  of  bone,  are  represented  as  projec- 
ting from  the  various  bones,  and  causing  ankylosis 
of  every  joint,  with  the  exception  of  the  wrists 
and  knees.  One  branch  is  seen  to  extend  from  the 
coccyx  to  the  femur.  Another  case  is  also  reported 
by  Freke  where  the  exostoses  are  compared  to 
the  branching  of  coral,  the  bony  formations  pro- 
jecting from  the  cervical  and  other  vertebras,  and 
joining  others  from  the  ribs,  so  as  to  make  a  kind 
of  bodice  on  the  back.  (See  Pldl.  Trans,  vol.  41  • 
and  WtcMiam,  On  Diseases  of  Joints,  p.  8.) 

When  an  exostosis  is  not  very  large,  it  hardly 
affects  the  surrounding  soft  parts;  but  when  it  has 
made  considerable  progress,  the  muscles  become 
stretched  and  emaciated,  the  cellular  tissue  is 
thickened,  and,  its  layers  being  adherent  together 
a,  kind  of  confusion  is  produced  amongst  all  the  ad- 
jacent parts.    Exostoses  not  of  considerable  size 
may,  however,  seriously  interrupt  the  functions  of 
certain  organs.    The  action  of  the  flexor  muscles 
of  the  leg  has  been  kno;vn  to  be  obstructed  by  an 
exostosis  m  the  vicinity  of  the  knee.    An  osseous 
tumor,  arising  near  the  symphysis  pubis,  need  not 
be  very  large  to  impede  considerably  the  functions 
of  the  urethra,  as  experience  has  proved.  An 
exostosis  in  the  orbit  has  been  known  to  displace 
the  eye  and  destroy  vision.    Lastly,  exostoses, 
when  situated  near  certain  important  organs,  and 
of  large  size,  may  affect  with  difi^erent  degrees 
of  gravity  the  functions  of  these  parts,  as  the  brain 
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Sir  Astley  Cooper  has  related  a  case,  in  which 
the  eyes  were  pushed  out  of  their  sockets  by  two 
exostoses,  which  grew  from  the  antra,  and  one  of 
which  destroyed  the  patient  by  making  its  way 
to  the  brain  through  the  orbi tar  process  of  the  os 
nontis.  {Surgical  Essays,  part  i.  p.  157.)  In 
exostn  •  f'"'  'T'^^-^  the  same  author,  an 
bra  abo  ilT.?^'       ^  °'  «"vical  verte- 

Son  the  « P"^^^  ^vrist,  by  pressing 

bran  ofc;"  '^^"'"'^'^  "^e  medullary  mem^ 
it  pr  s  I  '  t  rj!,  J^:^  -*«"ded  so  far  ba^k  that 


itpresspfl  fl,o  '  -'^"■^'luuu  so  lar  DacJc  that 

tidl  L  ,     epiglo  tis  down  upon  the  rima  glot- 

(p.  175).  *hnt  the  patient  was  destroyed 


[Mr.  Paget  refers  to  an  enormous  specimen  of  ex- 
ostosis m  the  Museum  of  the  College  of  Surgeons 
It  (onyed  an  irregular  oval  mass  surrounding  the 
upper  two-thirds  of  the  tibia.  It  was  composed  of 
cancellous  structure,  surrounded  by  a  thin  layer  of 
compact  tissue.  It  measured  exactly  a  yard  in 
circumference,  and  the  limb,  after  ampitation 
weighed  forty-two  pounds.    He  also  refers  to  a 

of  wb-J^'T''"'-  °^  University  of  Cambridge, 
of  which  he  gives  a  wood-cut  (p.  236,  op.  cit.) 
1  he  disease  appears  to  occupy  the  os-fron^is,  all 
the  bones  of  the  face,  and  to  encroach  considerably 
on  the  interior  of  the  skull.  {Ledures  on  Surgical 
Pathology,  vol.  ii.  p.  233.)]  ^ 

Some  particulars  of  an  exostosis  are  recorded 
which  projected  from  the  posterior  surface  of  the 
symphysis  pubis  into  the  bladder.    The  case,  while 
the  patient  lived,  might  have  been  mistaken  for  an 
adherent  calculus.    (See  J.  Cloqtiet,  Paihol.  Chir. 
p.  130  4to.  Paris,  1831.)    Dupuytren- had  a  case 
in  which  an  exostosis  of  the  femur  obliterated  the 
femoral  artery.    {See  Clin.  Chir.)    A  patient  had 
an  exostosis  of  the  first  rib,  which  threw  forward 
the  subclavian  artery,  so  as  to  give  the  appearance 
of  a  subclavian  aneurism.    (See  Maya's  Outlines 
of  Human  Pathology,  p.  12.)    I  find  a  case  refer- 
red to,  in  which  an  exostosis  of  the  anterior  surface 
of  the  sacrum  pushed  the  rectum  so  far  forwards 
as  to  render  the  introduction  of  a  small  bougie  into 
that  bowel  very  difficult.  {B.Bell,  On  Diseases  of 
Bones,  p.  115,  12mo.  Edinb.  1828.)  Frequently 
exostoses  interrupt  the  free  movement  of  a  joint  ; 
thus,  Mr.  H.  Lyford  removed  one  which  was  of 
the  size  and  shape  of  the  little  finger,  and  situated 
just  on  the  inside  of  the  capsular  ligament  of  the 
shoulder  joint,  on  the  front  and  inner  part  of  the 
humerus.    The  direction  of  the  point  was  upward 
and  inward  toward  the  clavicle  and  sternum,  and 
the  motion  of  the  humerus  inwards  was  interfered 
with.    (See  W.  J.  Wicleham,  On  Diseases  of  ilie 
Joints,  p.  7;) 

Venereal  exostoses,  or  nodes,  are  observed  to 
arise  chiefly  on  compact  bones,  and  such  of  these 
as  are  superficially  covered  with  soft  parts,  as,  for 
instance,  the  bones  of  the  cranium,  and  the  front 
surface  of  the  tibia,  the  sternum,  the  anterior  part 
of  the  clavicle,  the  outer  surface  of  the  radius  just 
above  the  wrist,  the  back  part  of  the  ulna  just 
below  the  elbow. 

The  causes  of  exostoses  are  obscure.  They  may 
be  induced,  however,  by  a  blow,  or  by  pressure. 
Most  writers  impute  the  disease  to  internal  causes, 
such  as  scrofula  and  lues  venerea.  That  the  Litter 
affection  is  the  cause  of  nodes,  which  are  certainly 
a  species  of  exostosis,  no  one  will  deny:  but  that 
scrofula  is  concerned  in  producing  exostoses  is 
more  doubtful.  Sometimes  I  have  suspected  that 
some  of  those  bony  swellings,  which  are  so  com- 
mon in  children  during  the  rapid  growth  of  the 
bodj%  are  connected  with  a  scrofulous  constitution. 
At  all  events,  I  have  noticed  them  with  great  fre- 
quency in  children  of  this  description,  though  it 
might  onlj'  be  an  accidental  coincidence. 

The  readiness  with  which  bony  tumors  form 
in  some  persons,  renders  it  probable  that  constitu- 
tional causes  have  great  influence.  Thus,  such  a 
blow  as,  in  the  generality  of  persons,  would  hardl}' 
e.xcite  notice,  will  in  others  bring  on  swellings  of 
the  bone  which  is  struck.  Sir  Astley  Cooper  ad- 
verts to  a  3'oung  friend  of  his,  in  whom  an  exostosis. 


which  was  undoubtedly  caused  hy  a  blow,  is  grow- 
ing on  the  metacarpal  bone  of  the  little  finger.  {Loo. 
cit.)  Mr.  Abernethj'  used  to  mention  in  his  Lec- 
tures, the  case  of  a  boy,  from  Cornwall,  who  was 
so  excessively  afflicted  with  an  apparent  predispo- 
sition to  exostoses,  or  an  exuberant  deposition  of 
bony  matter,  that  a  very  trifling  blow  would  occa- 
sion a  bony  swelling  on  any  bono  of  his  body. 
His  ligamentum  nuchas  was  ossified,  and  prevented 
the  motion  of  his  neck  ;  the  margins  of  his  axillas 
were  also  ossified,  so  that  he  was,  as  it  were,  com- 
pletely pinioned.  Besides  all  tliis,  tlie  subject  in 
question  had  numerous  other  exostoses  on  various 
parts  of  his  body.  Mr.  Abernethy  gave,  in  this 
case,  muriatic  and  acetic  acids,  with  the  view  of  dis- 
solving the  lime,  which  it  was  conceived  might  be 
too  abundant  in  the  system ;  but,  even  if  this  theory 
had  been  correct,  and  the  acids  capable  of  the  che- 
mical action  intended,  after  passing  into  the  circu- 
lation, Iiow  could  they  be  expected  to  dissolve 
only  the  redundant  depositions  of  phosphate  of 
lime,  and  at  the  same  time  leave  the  skeleton  itself 
undissolved  ? 

When  an  exostosis  depends  upon  lues  venerea, 
it  is  almost  always  preceded  by  an  acute  pain, 
which  in  the  beginning  extends  to  nearly  the  whole 
of  the  affected  bone,  but  afterwards  becomes  fixed 
to  the  point  where  the  exostosis  forms,  and  it  is 
most  severe  in  the  night-time.  When  an  exostosis 
is  caused  by  scrofula,  says  Boyer,  the  pain  is  duller, 
or  rather  it  is  quite  inconsiderable.  It  is  the  same 
with  the  exostosis  which  succeeds  a  blow,  or  con- 
tusion, without  any  manifest  general  cause.  In 
the  latter  example,  the  pain,  immediately  excited 
by  the  accident,  subsides  in  a  few  days,  and  the 
swelling  occurs  so  slowly,  that  no  notice  is  taken 
of  it  till  it  has  attained  some  magnitude.  {Mai. 
Cliir.  t.  iii.  p.  545.) 

The  disposition  to  the  formation  of  osslfic  tu- 
mors may  prevail  throughout  the  system,  and 
display  itself  in  other  textures  besides  the  bones. 
Thus,  Mr.  Mayo  refers  to  a  specimen  of  ossification 
of  the  lungs,  taken  from  a  patient,  who  died  of 
pulmonary  disease  after  amputation  of  the  leg  for 
ivory  exostosis.  (See  Outlines  of  Human  Patho- 
logy, p.  14.)  The  alliance  between  the  ossifica- 
tion of  ligament,  muscle,  tendon,  and  exostoses, 
is  well  illustrated  in  Jeflf's  skeleton  in  the  Hunte- 
rian  Museum,  In  this  remarkable  instance,  some 
of  the  ossifications  form  exostoses,  while  others  pass 
from  one  part  of  the  skeleton  to  another.  The 
first  prevail  especially  in  places  where  muscles 
are  inserted.  The  second  have  generally  followed 
the  course  of  the  larger  muscles,  and  may  be  seen 
on  the  right  side,  joining  the  clavicle  and  acromion 
to  the  humerus,  in  the  situation  of  the  supra  spin- 
atus,  and  passing  from  the  lower  angle  of  the 
scapula  to  the  humerus  in  the  course  of  the  teres 
major  and  latissimus  dorsi.  On  the  back  more 
extensive  ossifications  appear,  which  aflix  the  sca- 
pula; to  the  sacrum  and  ilium,  and  to  the  spines  of 
the  lumbar  and  dorsal  vertebra;.  From  the  pelvis, 
ossifications  extend  in  the  direction  of  the  glutniiis 
maximus,  biceps,  and  triceps.  Ossifications  of  the 
tendinous  and  ligamentous  parts  are  still  more 
common,  producing  ankylosis  of  the  vertebra;,  left 
elbow,  tibia  and  fibula,  and  of  the  bones  of  the 
tarsus  to  one  another,  (bee  Museum  Catalogue  oj 
the  College  of  Surgeons.) 

Hydatids  are  occasionally  found  within  exos- 
toses, in  which  circumstance  the  former  are  sup- 
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posed  to  be  the  cause  of  the  enlargement  of  the 
bone.  A  remarkable  specimen  of  such  a  disease 
in  the  tibia  is  mentioned  by  Sir  Astley  Cooper, 
(Surgical  Essays,  part  i.  p.  1 63.)  He  refers  also  to 
a  humerus,  in  the  museum  of  St.  Thomas's  Hospi- 
tal, where  the  shell  of  the  bone  is  considerably  ex- 
panded, the  periosteum  over  it  thickened,  and  in  the 
seat  of  the  cancellated  structure  are  several  hyda- 
tids, supposed  to  have  been  the  cause  of  the  enlarge- 
ment of  the  exterior  surface  of  the  bone,  as  well  as 
of  the  increase  of  its  cavity,    (Vol.  cit.  p.  161.) 

A  most  interesting  case  of  a  bony  tumor  on  the 
forehead,  containing  hydatids,  was  published  by 
Mr.  R,  Keate,  {Med.  Chir.  Trans,  vol.  x. 
p.  278.) 

An  exostosis  constantly  feels  hard  ;  but  its  size 
is  various,  and  it  may  be  indolent  or  painful.  By 
these  signs,  and  its  firm  adhesion  to  the  bones,  it 
may  be  always  distinguished  from  other  tumors. 
Some  exostoses  cannot  be  ascertained  before  death. 
Such  was  the  case  in  which  the  parietal  bone  was 
found,  after  death,  to  be  three  times  thicker  than 
natural.  Such  also  was  the  example,  related  in 
the  memoirs  of  the  Academy  at  Dijon,  in  which  a 
person  died  from  an  exostosis  on  the  internal  side 
of  the  OS  pubis,  the  tumor  having  prevented  the 
discharge  of  the  urine,  and  the  introduction  of  a 
catheter,  by  its  pressure  on  the  neck  of  the  bladder. 

Exostoses  may  be  either  acute,  or  chronic,  in 
their  progress.  In  the  first  case,  which,  according 
to  Boyer,  happens  most  commonly  in  the  cellular 
or  malignant  exostosis,  the  appearance  and  forma- 
tion of  the  tumor  are  quick;  the  swelling  rapidly 
acquires  a  considerable  size  ;  and  it  is  always 
preceded  by,  and  accompanied  with,  continual  vio- 
lent pain,  which  the  external  and  internal  use  of 
opium  has  little  effect  upon,  and  the  intensity  of 
which  is  not  increased  by  pressure.  The  pain  is 
sometimes  so  severe  that  it  occasions  a  good  deal  of 
symptomatic  fever.  Boyer,  who  seems  not  to  be 
aware  of  the  origin  of  what  he  terms  the  cellular, 
and  what  Sir  Astley  Cooper  has  named  fungous 
exostosis,  from  the  medullary  membrane,  finds 
difficulty  in  accounting  for  the  rapid  growth  and 
great  sensibility  of  the  tumor,  considering  the 
natural  density  of  the  bones,  and  the  little  energy 
of  their  vital  properties. 

In  the  hardest  kinds  of  exostosis  the  tumor  is 
preceded  by  no  pain,  or,  if  any,  it  is  very  slight; 
the  tumor  grows  slowly;  and  although  it  some- 
times attains  a  considerable  size,  its  increase  is 
attended  with  no  particular  sensibility,  and  no  dis- 
turbance of  the  animal  economy.  {Boyer,  op.  cit. 
t.  iii.  p.  546.) 

Oiu-  ignorance  of  the  pathology  of  exostoses, 
particularly  their  causes,  accounts  for  the  imper- 
fection of  our  treatment  of  them.  With  the  ex- 
ception of  the  venereal  exostosis  or  node,  there  is 
no  species  of  this  ail'ection  for  which  it  can  be  said 
that  we  have  any  medicine  of  efiicacy, 

Boyer  advances  it  as  a  principle  that  the  reso- 
lution of  exostoses  hardly  ever  happens,  and  that 
the  greater  part  of  the  examples  recorded  in  proof 
of  the  occurrence  were  nothing  more  than  peri- 
ostnses  (p.  647). 

However,  a  young  woman  was  in  the  Middlesex 
Hospital  with  an  exostosis  of  the  humerus.  It  was 
sawn  off,  but  grow  again.  A  rubefacient  plaster 
was  applied,  an  abscess  followed,  and  the  new  bono 
was  absorbed.  (See  Mayors  Human  Pathology, 
p.  13.)    When  abscesses  form,  exostoses  are  very 
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subject  to  be  attacked  with    caries,  or  ne- 
crosis. ' 

When  an  exostosis  is  hard,  chronic,  and  free 
Irora  pain  and  alteration  of  the  structure  of  the 
bone,  It  is  more  common  for  it  to  cease  to  enlarge 
and  remain  stationary  during  life,  without  produc- 
ing inconvenience,  provided  it  be  so  situated  as  not 
to  impede  the  functions  of  any  vital  organ. 

But,  in  the  cellular  exostosis  of  Boyer,  which 
I  take  to  be  the  same  disease  as  the  fungous  ex- 
ostosis  of  the  medullary  membrane  of  Sir  Astlev 
Cooper,  and  which  is  of  a  malignant  character,  the 
acute  and  rapid  progress  of  the  disease  indicates  a 
deeper  and  more  serious  alteration  of  the  texture 
of  the  bone.  A  part  of  the  tumor  usually  consists 
ot  a  pultaceous,  or  gelatinous  matter,  and  the  rest, 


8  ill  endued  with  its  natural  organisation,  though 
altered  by  the  disease,  soon  presents  one  or  several 
cavities,  in  which  there  is  suppuration.    At  the 


and  the  bowels  become  extremely  in-ecular  At 
length  the  tubereles  ulcerate  ;  the  skin  secrete 
pus;  but,  when  the  swelling  itsLlf  is  exp  "ed  t  Jis 
charges  a  bloody-coloured  serum.  A  fungu's  th  n 
forms,  which  sometimes  bleeds  profusely,  and  after 
It  has  risen  very  high,  sloughing  occurs  and  con- 
Mderab  e  portions  of  the  swelling  are  thrown'  ff. 

th  s  process,  Sir  A.  Cooper  has  never  kno,Yn  the 
disease  cured  by  it;  and,  in  the  end,  the  patient  is 
destroyed  by  the  effects  of  the  repe'ated  bleeding 
mmense  discharge,  and  constitutional  irritation.- 
1  this  disease,  as  m  common  fungus  haraatodes, 
tumoisof  a  similar  nature  are  often  formed  in 
0  her  parts  of  the  body,  and,  after  the  amputation 
of  the  affected  bone,  frequently  make  their  appear- 
ance in  organs  of  the  greatest  importance  to  life. 
Ihe  s^ve!llng  is  described  as  originating  from  the 
medullary  membrane,  and  as  removing  the  mus- 


same  time,  the  external  soft  ^aVts  b  n--   xce  Is  "  ^^''^^'r  '^'^ 

sively  and  rapidly  distended.^nfl^me    ulcerate     £  inches,  or  more,  from 

and  eave  exposed  a  more  or  le'ss  extens  ve  portt n'  over  the  tun  or  ^'^^^^Tr".' '  ^''"^  ^^^'l  '"''"'^ 

of  the  tumor,  the  disease  nf  xvh;,.h       -J   :  !  .    The  blood-vessels  and  laree 


of  the  tumor,  the  disease  of  which  has  in  manv 
cases  been  very  wrongly  supposed  to  be  caries, 
it  is  not,  observes  Boyer,  that  the  part  of  the 
swelling  denuded  by  ulceration  is  not  sometimes 
affected  with  caries;  but  then  it  exists  as  a  com 
plication  of  the  original  disease,  and  as  a  particu- 
larity, by  no  means  the  result  of  the  ulceration  of 
the  soft  parts,  and  of  the  exposure  of  the  diseased 
bone  to  the  contact  of  the  air.    When  the  soft 
parts  are  thus  ulcerated,  the  opening  contracts  to  a 
certain  point,  and  becomes  fistulous.    The  suppur- 
ation  IS  always  of  bad  quality,  and  in  a  quantity 
proportioned  to  the  size  of  the  cavity  of  the  abscess 
and  the  strength  of  the  patient.    The  fever,  which 
commences  at  an  early  period  of  the  disorder,  as- 
sumes a  slow  type,  and  its  continuance,  together 
with  the  copiousness  of  the  ichorous  discharge,  the 
irritation,  &c.  may  bring  on  the  patient's  dissolu- 
tion. 

The  following  are  the  symptoms  of  what  Sir 
Astley  Cooper  denominates  th^  funqous  exostosis 
of  the  medullary  membrane.    The  disease  begins 
with  a  general  enlargement  of  the  affected  part  of 
the  limb,  extending  a  considerable  way  around  the 
seat  of  the  exostosis  itself.    This  form  of  the 
complaint  mostly  occurs  in  young  persons,  though 
Sir  Astley  Cooper  has  seen  it  in  an  individual  fifty 
years  old.    "  Its  increase  proceeds  very  graduallj" 
and  even  when  it  has  acquired  considerable  magni 
tude,  although  it  produces  some  diminution  of  mo- 
tion in  the  limb,  it  does  not  occasion  pain,  nor 
prevent  the  patient  from  using  it,    When  any 
pain  does  arise,  it  is  of  an  obtuse  kin^,  only  being 
acute  in  the  event  of  a  nerve  being  stretched  by 
the  tumor.    Thus  an  exostosis  of  the  thigh-bone 
sometimes  causes  great  agony,  by  pressing  on  the 
sciatic  nerve.    Paleness,  debi'litj%  and  irregularity 
of  the  bowels  are  observed  to  attend  the  early 
stage  of  the  disease;  and  afterwards  the  com- 
plexion becomes  sallow.    In  the  mean  time,  the 
diseased  part  of  the  lirnb  attains  an  enormous  size; 
but  the  skin  retains  its  natural  colour.    At  many 
points  the  swelling  feels  hard;  at  others,  it  is  so 
elastic  as  to  cause  the  presence  of  fluid  to  be 
suspected;  but,  if  an  opening  be  made,  only  blood 
18  discharged.    The  surface  of  the  tumor  next 
becomes  tiibereulated,  and  the  prominences  teu- 
°fr,  and  their  surface  is  often  slightly  inflamed, 
•ine  rest  is  now  broken,  the  appetite  impaired. 


nerves  arc  also  similarly  displaced.    The  tuber- 
culated  appearance  of  the  skin,  which  is  itself 
sound,  IS  caused  by  projecting  small  masses  on  the 
surface  of  the  tumor.    Under  the  muscles  is  the 
periosteum,  pushed  to  a  considerable  distance  from 
the  bone.    A  part  of  the  swelling  itself  is  yellow, 
lilce  fat  ;  another  portion  resembles  brain  ;  and  a 
third  IS  composed  of  coagulated  blood  with  inter- 
stices filled  with  serum.    In  some  parts,  the  white 
substance  is  found  nearly  as  firm  as  cartilage  ;  but 
m  general  it  presents  a  more  spongy  appearance, 
and  is  interspersed  with  spicula  of  bone.  The  shell 
ot  the  bone  itself  is  in  part  absorbed  ;  in  some  places 
It  IS  only  thinner  than  usual ;  while  in  others  it 
IS  immensely  expanded,  so  as  to  form  a  case  like 
wire-work  over  the  tumor.    The  fungous  granu- 
lations, proceeding  from  the  medullary  membrane 
Itself,  are  exceedingly  vascular,  and  often  shoot 
Irom  the  cavity  of  the  bone  beyond  the  level  of 
the  integuments.    Sir  A.  Cooper,  Surgical  Essays, 
part  1.  p.  165— 168.) 

One  termination  of  exostosis,  not  sufBcientlv 
noticed  by  writers,  but  which  has  been  observed', 
especially  in  the  hard  and  stalactical  exostosis,  is 
that  by  necrosis.     Tumors  of  this  description, 
after  acquiring  a  large  size,  have  been  attacked  by 
necrosis,  separated  from  the  bone  which  served  them 
as  a  base,  and  been  surrounded  ivith  a  reproduc- 
tion in  every  respect  similar  to  that  with  which 
nature  surrounds  sequestra  formed  under  any  other 
circumstances.    This  termination  is  undoubtedly 
the  most  favourable  of  all,  because  nature  proceeds 
in  It  slowly,  without  any  violent  disturbance  ;  but, 
unfortunately,  it  is  the  least  common.    Art  can 
imitate  it ;  but  her  means  are  very  inferior  to  those 
of  nature.  {Boyer,  Mai.  Chir.  t.  ii"i.  p.  547  —  5.50.) 
A  few  years  ago  a  most  interesting  case  of  an 
enormous  exostosis  of  the  upper  maxillary  bone, 
which  followed  the  preceding  course,  was  under  my 
notice.    It  was  believed  at  first  to  be  a  malignant 
tumor  of  the  antrum;  but  the  bony  formation, 
after  e.xciting  abscesses,  was  attacked  with  necrosis, 
and  was  ultimately  thrown  off  by  exfoliation. 

The  hardest  exostosis,  which  has  grown  slowly 
and  without  causing  severe  pain,  is  the  least  dan- 
gerous of  all.  After  the  disease  has  attained  a  cer- 
tain size,  it  may  become  stationary,  .ind  continue 
in  this  state,  without  inconvenience,  during  life. 
This  is  most  frequently  observed  in  the  ivory  ox- 


ostosis  ;  and  I  join  Boyer,  and  others,  in  not  con- 
sidering tliis  case  as  at  nil  disposed  to  malignancy. 
Without  having  precisely  this  extreme  hardness, 
however,  some  exostoses,  which  are  tolerably  solid, 
and  in  which  the  natural  organisation  of  bone  is 
•  still  distinguishable,  are  capable  of  undergoing  a 
■  slight  reduction,  after  the  removal  of  their  cause  by 
1  nature  or  art.    Boyer  states  that  this  sometimes 
happens  in  a  few  scrofulous  exostoses,  and  parti- 
.  cularly  in  such  as  are  venereal,  and  not  of  large 
1  size. 

The  cellular  exostosis  of  Boyer,  the  fungous 
I  exostosis  of  Sir  A.  Cooper,  and  the  cases  which 
are  named  osteosarcomata,  are  the  most  serious  of 
all,  especially  when  the  texture  of  the  bone  is  con- 
siderably altered,  and  the  disease  is  in  a  state  of 
ulceration.  The  rapid  formation  of  the  disease, 
the  violent  shock  which  it  imparts  to  the  consti- 
tution, and  the  hectical  disturbance  which  it  ex- 
cites, generally  bring  the  patient  into  imoiinent 
danger,  and  commonly  leave  no  other  resoMce 
but  that  of  amputating  the  limb. 

The  treatment  of  exostoses  is  to  be  considered 
in  a  medical  and  surgical  point  of  view.  When 
any  general  cause  of  the  disease  is  known,  or 
suspected,  such  cause  is  to  be  removed  by  those 
means  which  experience  has  pi'oved  to  be  most 
efficacious.  Thus  Boyer  recommends  mercurial 
and  antiscrofulous  remedies,  &c.  according  to  the 
nature  of  the  case.  At  the  present  day,  iodine, 
and  the  iodide  of  potassium  are  frequently  pre- 
scribed. 

Whatever  may  be  the  species  of  exostosis,  or 
the  nature  of  its  cause,  relief,  says  Boyer,  may  be 
derived  from  the  outward  use  of  opium,  whenever 
the  disease  is  attended  with  severe  pain.  Pie 
speaks  favourably  of  the  application  of  a  linseed- 
meal  poultice,  mixed  with  a  decoction  of  the  leaves 
of  nightshade  and  henbane,  to  which  a  strong  solu- 
tion of  opium  has  been  added.  But  he  thinks  that 
an  antiphlogistic  plan,  with  bleeding,  is  hardly  ever 
admissible,  because  it  weakens  the  patient  too  much 
in  so  tedious  a  disease,  and  can  only  be  a  palliative, 
incapable  of  curing,  or  preventing,  the  ravages  of 
the  disorder. 

When  there  is  no  pain,  or  it  has  been  appeased, 
during  or  after  any  general  method  of  treatment,  the 
surgeon  may  try  resolvent  applications,  particularly 
soap,  and  mercurial  plasters,  the  tincture  or  ointment 
of  iodine,  the  liniment  of  ammonia,  bathing  in  water 
containing  a  small  quantity  of  soda,  or  potassa, 
hydro-sulphuretted  washes,  &c.  It  must  be  con- 
fessed, however,  that  the  progress  of  exostoses  can 
sc.'ircely  ever  be  checked  by  any  general  methodi- 
cal treatment.  The  muriatic  and  acetic  acids  have 
been  administered,  but  without  effect;  nor  am  I 
acquainted  with  any  remedies  wliich  possess  effi- 
cacy, except  iodine  and  mercury,  which  last  we 
know  will  rarely  answer,  except  in  cases  of  nodes. 
In  the  commencement  of  any  deop-seatcd  disease 
in  a  bone.  Sir  A.  Cooper  thinks  that  the  best  me- 
dicine for  internal  exhibition  is  bichloride  of  mer- 
cury in  small  doses,  together  with  the  compound  de- 
coction of  sarsaparilla.  (Sun/icul  Essays,  part  i.  p. 
16.9.)  Boyer  is  firmly  of  opinion  that,  with  the  ex- 
ception of  recent  small  exostoses,  the  nature  of  which 
is  even  doubtful,  tlie  resolution  of  such  tumours  is 
almost  impossible.  A  slight  diminution  of  the 
swelling,  and  its  becoming  perfectly  indolent,  are 
the  most  favourable  changes  which  can  be  hoped 
for,  whether  they  occur  spontaneously,  or  are  the 
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fruit  of  surgical  assistance.  (ilfaZ.  Cliir.  t.  iii.  p. 
SS4— 557.) 

Blisters  have  often  been  applied  to  the  skin  over 

exostoses,  and  kept  open  for  a  long  period  with 
savine  ointment ;  but,  although  they  tend  to  di- 
minish venereal  nodes,  after  they  have  been  lessened 
as  much  as  they  can  be  by  specific  treatment,  their 
efficacy  in  cases  of  exostoses  has  not  been  consider- 
able. However,  a  trial  of  them  in  some  examples 
is  rational ;  and  Sir  Astley  Cooper  approves  both 
of  leeches  and  blisters,  a  discharge  from  the  latter 
being  kept  up  with  equal  parts  of  the  mercurial  and 
savine  ointments.  {Surgical  Essays,  part  i.  p.  1 69.) 

When  non-malignant  exostoses  merely  occasion 
a  deformity,  and  no  pain,  nor  inconvenience,  from 
the  pressure  which  they  produce  on  the  neigh- 
bouring parts,  it  is  certainly  most  advisable  not  to 
undertake  any  operation  for  their  removal  ;  for, 
as  Boyer  has  truly  observed,  in  by  far  the  greater 
number  of  instances  the  local  affection  is ,  much 
less  to  be  dreaded  than  the  means  used  for  re- 
moving it. 

Caustics  and  the  cautery  have  occasionally  been 
applied  to  exostoses  ;  but  they  mostly  do  mischief, 
Boyer  mentions  a  woman,  in  whom  some  caustic 
was  applied  to  an  exostosis  at  the  inside  of  the 
tibia;  but  which,  instead  of  removing  the  tumor, 
caused  a  necrosis,  of  which  she  was  not  well  two 
years  afterwards.  In  a  few  instances,  however, 
after  the  removal  of  cartilaginous  exostoses,  of  the 
interior  of  a  bone  with  cutting  instruments,  the 
application  of,  the  cautery  has  prevented  a  repro- 
duction of  the  diseased  mass,  as  we  find  exempli- 
fied in  a  case  recorded  by  Sir  Astley  Cooper, 
where  such  a  disease  of  the  jaw  was  thus  extir- 
pated. {Surgical  JEssays,  part  i.  p.  158.)  The 
bold  and  successful  manner,  also,  in  which  the 
hydatid  exostosis  of  the  head  was  attacked  with 
the  saw,  caustics,  and  the  actual  cautery,  by  Mr. 
R.  Keate,  is  particularly  entitled  to  the  attention 
of  the  surgical  practitioner.  {Med.  Chir.  Trans. 
vol.  X.  p.  288,  &c.)  I  have  already  noticed  the 
occasional  cure  of  true  exostoses,  not  malignant 
ones,  by  an  accidental  attack  of  necrosis.  Mr. 
Travers,  aware  of  this  important  fact,  has  sug- 
gested the  practice  of  removing  the  periosteum  in 
some  cases,  for  the  purpose  of  producing  the  death 
and  exfoliation  of  the  swelling,  or  a  part  of  it, 
when  circumstances  render  some  attempt  to  get 
rid  of  it  urgently  necessary. 

So  far  as  my  information  extends,  no  attempts 
to  stop  the  progress,  and  effect  the  cure  of  a  finigous 
or  malignant  exostosis,  by  tying  the  main  artery 
of  the  limb,  has  ever  yet  succeeded.  Two  cases, 
proving  the  inefficiency  of  this  practice,  are  detailed 
by  Sir  A.  Cooper.    (Vol.  cit.  p.  1 70.) 

As  the  fungous  exostosis  of  {lie  medullary  viem- 
hrane  is  evidently  connected  with  a  state  of  the 
constitution  analogous  to  what  prevails  in  fungus 
haimatodes  (see  iUs  word),  the  permanent  success 
of  amputation  should  never  be  too  boldly  pro- 
mised ;  but  as  no  medicines  have  any  material 
power  over  the  disease,  and  the  operation  is  the 
only  chance  of  relief,  it  ought  to  be  advised. 

Cartilaginous  caosloses  of  the  medullary  memhrane 
may  sometimes  bo  extirpated  by  removing  their 
outer  bony  covering,  and  then  cutting  away  the 
cartiliiginous  matter  closely  from  the  bony  surface 
to  which  it  is  attached.  Sometimes,  as  I  have 
noticed,  those  measures  are  followed  by  the  use  of 
the  actual  cautery. 


EXOSTOSIS 
Periosteal  exostoses  are  also  either  cartilagi- 
nous, or  fungous,  which  latter  are  attended  witli 
less  general  swelling  of  the  limb,  and  are  more 
prominent  than  fungous  exostoses  of  the  medullary 
membrane.  Ulceration,  bleeding,  sloughing,  and 
great  discharge  ensue,  and,  unless  some  operation 
be  performed,  the  patient  loses  his  life.  {Sir  A. 
Cooper,  Surgical  Essays,  part  i.  p.  180). 

The  cartilaginous  exostosis,  helivean  the  perios- 
teu7n  and  hone,  arises  from  inflammation  of  the 
periosteum,  and  subjacent  part  of  the  bone  ;  and 
a  deposition  of  firm  cartilage,  adherent  to  both 
these  surfaces,  takes  place.     In  this  substance 
bony  matter  is  secreted,  which  is  first  thrown  out 
from  the  original  bone.    As  the  cartilage  increases 
m  bulk,  the  quantity  of  phosphate  of  lime  au<T- 
ments,  and  fresh  cartilage  is  constantly  deposited 
upon  the  outer  surface  of  the  tumor.     On  dis- 
section ;— 1st,  the  periosteum  is  found  thicker 
than  natural  ;  2ndly,  immediately  below  the  peri- 
osteum,  cartilage  ;  and  Srdly,  ossific  matter,  de- 
posited within  the  latter  from  the  shell  of  the 
bone,  nearly  to  the  inner  surface  of  the  periostum 
When  the  growth  of  such  a  swelling  ceases,  and 
the  disease  is  of  long  standing,  the  exterior  surface 
consists  of  a  shell  of  osseous  matter,  similar  to 
that  of  the  original  bone,  and  communicating  with 
Its  cancelli,  in  consequence  of  the  primitive  shell 
havmg  been  absorbed.    {Sir  A.  Cooper,  Surgical 
Essays,  part  i.  p.  186.)    The  periosteal  cartilagi- 
nous exostoses  constitute  the  indolent,  hard  forms 
of  the  disease.    In  their  early  stage,  especially 
when  dependent  on  syphilis,  they  may  be  checked 
by  small  doses  of  mercury,  the  decoction  of  sarsa- 
parilla,  and  the  emplastrum  ammoniaci  cum  hy 


drargyro,  (Vol.  cit.  p.  196.)  When  large, 
troublesome,  they  may  be  sawn  away,  as  Sir  A. 
Cooper  states,  without  danger,  if  the  disease  be 
well  discriminated  from  the  fungous  swelling. 

When  non-maiignant  exostoses  are  productive 
of  much  pain,  and  injure  the  health,  and  their 
situation  admits  of  their  being  safely  removed, 
with  the  aid  of  suitable  saws,  bone-nippers,  or 
even  of  a  gouge  and  mallet,  the  operation  may  be 
undertaken.  Many  tumors  of  this  kind,  how- 
ever, have  bases  so  very  extensive  and  deep,  that, 
when  situated  on  the  limbs,  amputation  becomes 
preferable  to  any  attempt  made  to  saw  or  cut  away 
the  exostoses,  and  preserve  the  members  on  which 
they  are  situated. 

When  the  part  by  which  they  are  connected 
to  the  bone  is  slender,  their  removal  is  generally 
a  business  of  facility.  I  have  heard  of  cases  in 
which  they  were  accidentally  broken  off,  and  lay 
loose,  before  the  operation  was  begun. 

In  removing  an  exostosis,  its  base  must  be  as 
Ireely  exposed  by  the  knife  as  circumstances  will 
allow,  and  to  this  part  a  small  fine  saw  may  be 
applied.  In  cutting  away  some  exostoses,  the 
flexible  saw,  described  by  Dr.  Jeffray,  of  Glas- 
gow, has  been  occasionally  employed.  Mr.  Key's 
saws,  and  the  semicircular  trephine,  are  now  so 
well  known  to  the  profession,  that  I  scarcely  need 
rn.r™?.'^  "r'"         remembered  in  the  present 

vented  f "  ^'"'^f"'  f  ^"^S^""  London,  in- 
vented a  saw,  well  calculated  for  cutting  a  bone 

I  is  f«;!  n  T'''  >m.scles. 
tirnP,^K      '  ''""'Perpendicular  wheel-like  saw, 

f'nl  ^'    .  '"S'^'y  commended  by  Sir  A 

C-ooper,  who  has  given  a  drawing  of^it  in  L 


Surgical  Essays,  part  i.  An  orbicular  saw,  in- 
vented and  used  by  Professor  Graefe,  of  Berlin 
likewise  merits  particular  notice  on  account  cf  its 
ingenuity.  (See  C.  G.  E.  Schwalb,  Be  Scrra 
Orhculan  4to  Berol.  1819).  I  would  likewise 
recommend  to  the  notice  of  surgeons  the  ingenious 
rotation  saw,  contrived  by  Professor  Thai  of  Co- 
penhagen, and  of  which  a  description  and  en- 
graving may  be  found  in  the  Edin.  Med.  and 
Surgical  Journal,  No,  Ixxiv.  A  strong  pair  of 
bone-nippers  and  especially  cutting  forceps,  the 
edges  of  which  are  in  the  line  with  the  handles, 
will  also  be  jiseful. 

[The  reader  will  observe  that,  in  this  article, 
Mr.  Cooper  has  included  under  the  head  of  Ex- 
ostosis most  of  the    tumors   occurring  in  the 
bony  tissue,  whether  of  an  innocent  or  of  a 
mahgnant  character  ;  whether  composed  entirely 
of  bone,  of  cartilage,  or  of  these  materials  com- 
bined with  various  morbid  products.  Further 
information  on   many  of   the   diseased  states 
touched  upon  m  this  article  will  therefore  be  found 
under  the  appropriate  heads  of  Tumors?,  Osteo- 
sarcoma, Cancer,  Fundus  H^ematodes,  &c. 
Mr.  Stanley,  in  his  «  Treatise  on  Diseases  of  the 
Bones,'  published  in  1849,  enumerates  the  follow- 
ing products  as  occurring  in  the  tumors  of  bone : 
—1.  Cartilaginous  substance.  2.  Osseous  substance, 
including  the  ivory  and  chalk-like  deposits.  3. 
Encephaloid,  or  brain-like  substance.    4.  Fibrous 
substance.    5.  Gelatinous  substance.     6.  Fatty 
substance.    7.  Soft  and  very  vascular  substance, 
of  the  character  of  erectile  tissue,    8.  Fluids  of 
various  kinds,  sanguineous,  serous,  or  gelatinous, 
Mr.  Cooper  has  treated  sufficiently  of  the  majo- 
rity of  these  morbid  conditions,  causing  outgrowths 
or   tumors   of   bono.     The  osteoid   cancer  of 
Miiller  {Arcldv,  1843,  p.  396),  or,  as  Mr.  Stanley 
calls  It,  "Malignant  osseous  tumor,"  has  been 
made  known  to  the  profession  since  the  last  edi- 
tion of  this  Dictionary:  the  following  brief  outline 
of  this  affection  is  therefore  here  added. 

The  osteoid  or  malignant  osseous  tumor  usually 
selects  for  its  site  the  lower  extremity  of  the  femur, 
just  above  the  condyles,  or  the  upper  extremity  of 
the  tibia,  immediately  below  the  head  of  the  bone. 
It  occurs  also,  but  less  frequently,  in  the  flat  bones, 
such  as  the  ilium,  or  bones  of  the  skull.  Accord- 
ing to  Mr.  Paget  {Lectures  on  Surgical  Pathology, 
p.  496),  out  of  twenty-five  cases,  as  many  as  thir- 
teen occurred  in  the  lower  part  of  the  femur.  The 
skull,  tibia,  humerus,  ilium,  and  fibula  were  each 
affected  in  two  cases,  and  the  ulna  and  metacarpus 
each  in  one  case. 

It  may  spring  from  the  interior  or  exterior  of  the 
bone,  and  be  composed  of  an  osseous  blended  with  a 
fibrous  tissue.  The  former  may  be  of  an  ivory  hard- 
ness, or  of  a  chalk-like  consistence,  and  the  latter, 
which  is  of  a  greyish-white  colour,  is  found  to 
pervade  the  osseous  material,  and  to  cover  its  surface. 

The  tumor  is  generally  of  an  oblong  form,  with 
smooth  surface  and  outline,  and  when  occurring  in 
a  cylindrical  bone,  usuall}'  surrounds  the  whole  cir- 
cumference of  the  bone.  The  malignancy  of  this 
affection  is  chiefl}'  indicated  by  the  osseous  con- 
tamination of  the  absorbent  glands  in  the  neigh- 
bourhood of  the  disease,  and  by  the  co-existence 
of  malignant  growths,  and  occasionally  of  osseous 
deposits  in  some  of  the  internal  organs,  as  revealed 
by  post-mortem  examination.  In  one  instance 
numerous  osseous  tubercles  were  found  after  death 
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deposited  under  the  pleura  pulmonalis ;  in  another, 
encephaloid  matter  invaded  some  of  the  viscera. 
These  cases  are  usually  as  rapidly  fatal  as  soft  can- 
cers, but  marked  exceptions  occasionally  occur. 

The  following  case,  one  of  three  related  by  Mr. 
Stanley,  sufficiently  exemplifies  the  chai-acters  and 
nature  of  the  malady  : — A  woman,  thirty  years  of 
age,  was  admitted  into  St.  Bartholomew's  Hospital, 
with  a  hard  and  immovable  tumor,  occupying  the 
upper  half  of  the  leg,and  in  the  popliteal  space  there 
were  two  smaller,  hard,  but  movable  tumors.  The 
large  tumor  had  been  eighteen  years  in  progress,  and 
the  small  tumors  were  of  recent  formation.  The 
malignant  character  of  the  disease  was  indicated 
by  sallowness  of  countenance,  and  collapse  of  the 
features.  The  limb  was  amputated  through  the 
lower  third  of  the  thigh.  The  large  tumor  was 
found  to  consist  almost  wholly  of  bone,  which  in 
one  part  presented  the  yellow  colour  and  density 
of  ivory,  and  in  another  was  cancellous.  The 
ivory-like  portion  of  the  tumor  was  continuous, 
with  the  same  kind  of  deposit  within  the  medullary 
tube  of  the  tibia.  The  walls  of  the  tibia  were 
yellow,  and  of  ivory-like  density.  The  exterior  of 
the  tumor  was  composed  of  soft  substance,  which 
in  some  parts  was  fibrous  and  in  others  encepha- 
loid. The  smaller  tumors  in  the  ham  were  com- 
posed of  osseous  substance,  partly  ivory-like,  and 
partly  cancellous;  and  it  appeared  probable  that 
they  were  formed  by  ossification  of  the  absorbent 
glands.  Within  the  medullary  tuba  and  can- 
cellous texture  of  the  femur  there  were  deposits  of 
ivory-like  bone,  and  of  soft  substance,  in  some 
parts  fibrous,  in  others  encephaloid. 

The  stump  healed  soundly.  Cough  and  difficulty 
of  breathing  ensued,  and  continued  to  the  death  of 
the  patient,  two  months  after  the  remoTal  of  the 
limb. 

Numerous  isolated  ivory-like  deposits,  mixed 
with  fibrous  and  encephaloid  substance,  were 
found  within  the  medullary  tube  of  the  remaining 
portion  of  the  femur.  The  femoral,  iliac,  and  cer- 
vical absorbent  glands  were  converted  into  fibrous 
and  encephaloid  substance,  with  osseous  deposits 
in  its  centre.  Many  encephaloid  growths  were 
found  in  the  pleura,  pericardium,  and  lungs;  and 
there  was  a  large  mass  of  the  same  substance  de- 
posited around  and  within  the  coats  of  the  vena 
cava  superior.] 
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EXTRAVASATION  (from  exjira,  out  of,  and 
ms,  a  vessel).  A  term,  applied  by  surgeons  to  the 
passage  of  fluids  out  of  their  proper  vessels,  or  re- 
ceptacles. Thus,  when  blood  is  effused  on  the 
surface,  or  in  the  ventricles  of  the  brain,  it  is  said 
that  there  is  an  extravasation.  When  blood  is  poured 
from  the  vessels  into  the  cavity  of  the  peritoneum, 
in  wounds  of  the  abdomen,  or  when  the  contents  of 
any  of  the  intestines  are  effused  in  the  same  way, 
siugeons  call  this  accident  an  extravasation.  The 
urine  is  also  said  to  be  extravasated,  when,  in  con- 
sequence of  a  wound,  or  of  sloughing,  or  ulceration, 
it  makes  its  way  into  the  cellular  substance,  or 
among  the  abdominal  viscera.  When  the  bile 
spreads  among  the  convolutions  of  the  bowels,  in 
wounds  of  the  gall-bladder,  this  is  a  species  of  ex- 
travasation. In  wounds  of  the  thorax,  or  abdomen, 
an  extravasation  of  blood  also  frequently  happens 
in  the  cavity  of  the  pleura  or  peritoneum.  Large 
quantities  of  blood  are  often  extravasated  in  conse- 
quence of  vessels  being  ruptured  by  violent  blows  : 
in  the  scrotum,  on  the  shoulder,  and  under  the 
scalp,  this  effect  is  observed  with  particular  fre- 
quency. (See  EccHYMOSis.)  In  the  articles,  Head, 
Injuries  op,  and  Wounds,  I  have  treated  of 
extravasations  of  blood  in  the  cranium,  chest,  and 
abdomen. 

EYE,  CANCER  AND  EXTIRPATION  OF, 
One  of  the  well-known  characters  of  carcinoma  in 
general  is  to  attack  persons  advanced  in  age,  rather 
than  children  and  young  subjects. 

According  to  Scarpa,  and,  indeed,the  sentiments 
of  several  other  surgeons  of  the  present  day,  cancer 
is  always  preceded  by  scirrhus,  or  a  morbid  indur- 
ation of  the  part  affected.  As  the  disorganisation 
increases  in  this  hard  scirrhous  substance,  an 
ichorous  fluid  is  formed  in  cells  within  it,  and  after- 
wards extends  towards  the  external  surface  of  the 
tumor,  causing  ulceration  of  the  investing  parts. 
The  compact  and  apparently  fibrous  mass  is  then 
converted  into  a  malignant  fungous  ulcer,  of  a  livid, 
or  cineritious  colour,  with  edges  everted,  and  irre- 
gularly excavated,  and  with  a  discharge  of  acrid, 
offensive  sanies.  The  scirrhus,  composing  the  base 
of  the  malignant  fungus,  instead  of  increasing  in 
size,  now  rather  diminishes,  but  retains  all  its 
original  hardness,  and,  after  arising  a  certain  way 
above  the  ulcerated  surface,  is  destroyed  at  various 
points  by  the  same  ulcerative  process  from  which 
it  originated.  And,  if  any  part  of  the  livid  fungous 
sore  seem  disposed  to  heal,  it  is  a  deceitful  ap- 
pearance, as,  in  a  little  time,  the  smooth  points  are 
again  attacked  by  ulceration.  To  relate  in  this 
place  all  the  differences  between  cancer  and  fungug 
lirematodes  of  the  eye  would  be  superfluous,  as  the 
subject  is  elsewhere  considered  (see  Cancer  and 
FuNfjus  II/EMATODEs);  but  I  may  briedy  advert 
to  a  few  remarkable  points  of  diversity.  1st,  The 
primary  origin  of  fungus  ha;matodes  is  generally  in 
the  clioroid.  2ndly,  True  cancer  of  the  eyeball, 
when  it  begins  on  any  part  of  the  organ  itself, 
instead  of  commencing  as  fungus  hfcmatodos  at  the 
deepest  part  of  the  eye,  may  originate  in  any  of  the 
coats  of  the  eye.  3rdly,  Cancer  of  the  eye  appears  to 
Scarpa  less  destructive  than  fungus  hinmatodes, 
bcciuise  it  begins  on  the  exterior  parts  of  the  eye, 
so  that  whatever  relates  to  the  origin  and  formation 
of  the  disease  is  open  to  observation;  and  because 
a  cancerous  fungus  on  its  first  appearance,  is  not, 
according  to  his  views,  actually  malignant,  but  be- 
comoa  so  in  process  of  time,  or  from  improper  treat- 
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ment,  previously  to  which  period  good  surgery  may 
be  employed  with  effect.    In  this  light  Scarpa 
regards  many  excrescences  on  the  conjunctiva  and 
anterior  hemisphere  of  the  eye,  which  appear  in 
consequence  of  a  staphyloma  of  the  cornea  long 
exposed  to  the  air  and  ulceration;  those  which  arise 
from  relaxation  and  chronic  inflammation  of  the 
conjunctiva;  from  ulceration  of  the  cornea,  neg- 
lected or  improperly  treated  ;  from  violent  oph- 
thalmia, not  of  a  contagious  nature,  treated  in  the 
acute  stage  with  astringent  and  irritating  applica- 
tions; from  suppuration  of  the  eye,  rupture  of  the 
cornea,  and  wasting  of  the  eyeball;  or  from  blows 
or  burns  on  the  part.    Nothing,  says  Scarpa,  is 
more  probable  than  that  all  these  ulcerated  fungi 
were,  on  their  first  appearence,  not  ot  malignant 
character,  or  certainly  not  cancerous,  and  that  many 
of  them  were  not  actually  so  at  the  time  of  a  suc- 
cessful operation  being  done. 

Now,  in  the  opinion  of  the  same  valuable 
author,  there  is  no  criterion  as  yet  known  of  the 
precise  time  when  a  sarcoma  of  the  eye  changes 
from  the  state  of  a  common  ulcerated  fungus  to 
that_  of  carcinoma;  for  the  exquisite  sensibility, 
darting  pains,  rapidity  of  growth,  colour,  and 
ichorous  discharge,  are  not  an  adequate  proof  of 
cancer.  The  symptom,  however,  on  which  he  is 
inclined  to  place  the  greatest  dependence,  as  a 
mark  of  the  change  in  question,  is  the  almost  car- 
tilaginous hardness  of  the  malignant  ulcerated 
fungus,  which  induration,  he  asserts,  is  not  met 
with  in  the  benign  fungus,  and  never  fails  to  pre- 
cede the  formation  of  cancer.    (See  Scarpa,  On  the 


Eye,  transl.  by  Briggs,  edit.  2,  p.  511—513.) 

4thly.  The  last  difference  of  fungus  hsema- 
todes  from  cancer  of  the  eye,  here  to  be  noticed, 
is  the  pulpy  softness  of  the  whole  of  the  diseased 
mass,  in  the  first  of  these  diseases;  a  character 
completely  opposite  to  the  firm  almost  cartilaginous 
consistence  of  the  carcinomatous  fungus. 

What  is  termed  fungus  haematodes  may  be 
composed  of  a  combination  of  medullary,  erectile, 
and  melanotic  matter;  but  in  other  instances,  either 
of  the  latter  may  exist  as  a  separate  disease,  dif- 
ferent from  fungus  hfematodes.  (SeeANEURisM  by 
Anastomosi-s,  NiEvi,  and  Melanosis.)  For  the 
diagnosis  of  cancer  in  the  interior  of  the  eye  see 
Ophthalmoscope. 

Before  describing  the  operation  of  removing  an 
eye,  affected  with  malignant  disease,  the  following 
corollaries,  drawn  by  Scarpa,  should  be  recollected 

1.  The  complete  extirpation  of  the  eye,  for  the 
cure  of  fungus  htematodes,  although  performed  on 
the  first  appearance  of  the  disease  under  the  form 
of  a  yellowish  spot,  deeply  seated  in  the  ej'C,  is 
useless,  and  rather  accelerates  the  death  of  the 
patient.  But,  although  this  statement,  made  by 
Scarpa,  is  mostly  true,  modern  experience  justifies 
the  hope  that  exceptions  to  the  foregoing  melan- 
choly inference  are  possible.  Thus  Mr.  Wishart 
removed  from  a  boy,  nine  years  old,  an  eye  that 
had  been  affected  with  fungus  hrematodes  about 
four  months,  and  no  relapse  had  taken  place  eigh- 
teen months  after  the  operation.  (SeeEdin.  Med. 
and  Siirg.  Journ.  No.  Ixxvi.  p.  51.) 

2.  The  exterior  fungus  excrescence  of  the 
eye,  commonly  called  carcinoma,  beginning  on 
the  conjunctiva  and  anterior  hemisphere,  xvhile  il 

sffi,  jkxi/i/e,  and  pulpy,  although  accompanied 
with  symptoms  similar  to  those  of  carcinoma,  is 
not  actually  this  disease,  nor  does  it  becom 


lignant  and  strictly  cancerous,  until  it  is  rigid, 
hard,  coriaceous,  warty,  and,  in  every  respect, 
scirrhous. 

3.  The  inveterate  fungous  excrescence,  hard  to 
the  touch  in  all  its  parts,  covered  with  ulcerated 
warts,  wliich  has  involved  the  whole  of  the  e3-eball, 
optic  nerve,  and  surrounding  parts,  and  rendered 
the  bones  of  the  orbit  carious,  and  contaminated 
the  lymphatic  glands  behind  the  angle  of  the  jaw, 
and  in  the  neck,  is  incurable. 

4.  On  the  contrary,  the  partial  or  total  extirpa- 
tion of  the  eye  will  succeed,  when  attempted 
before  the  e.xternal  fungous  excrescence  has  changed 
from  the  state  of  softness  to  that  of  a  scirrhous, 
warty, and  carcinomatous  hardness.  (Vol.cit.  p.526.) 

The  operation  of  removing  the  eye  is  commonly 
believed  to  have  been  first  performed  in  the  six- 
teenth century  by  Bartisch;  but,  as  M.  Velpeau 
observes,  it  had  probably  been  executed  at  a 
much  earlier  period,  for  J.  Lange,  who  published 
in  1555,  states  that  he  succeeded  in  reducing  into 
the  orbit  an  eye,  which  some  other  surgeons 
wished  to  extirpate.  (Nouv.  Elem.  de  Mid.  Opir 
t.  i.  p.  781.)  Bartisch  employed  an  instrument, 
shaped  like  a  spoon,  with  cutting  edges,  and  by 
means  of  which  the  eye  was  separated  from  the 
surrounding  parts,  and  taken  out  of  the  orbit. 
Fabricius  Plildanus  preferred  asort  of  probe-pointed 
bistoury.  Bidloo  made  use  of  scissors  and  a 
pointed  bistoury. 

Until  the  time  of  M.  Louis,  no  precise  di- 
rections had  been  given  about  the  mode  of  per- 
forming the  operation :  his  method  consists  in 
dividing  the  attachments  of  the  eye  to  the  eyelids; 
then  those  of  the  inferior  oblique  muscle;  next, 
those  of  the  superior  oblique  muscle;  then  those  of 
the  levator  palpebrie  superioris,  vaiying,  according 
to  their  insertions,  the  manner  of  holding  the 
knife.  The  eyeball  is  afterwards  detached,  and 
the  four  recti  muscles,  and  optic  nerve,  divided 
with  a  pair  of  scissors. 

The  following  is  the  ordinary  method  :  — 
\st  Stage.  Two  semilunar  incisions  are  first 
to  be  made  at  the  base  of  the  orbit,  and  the 
eyelids  are  to  be  detached  from  it,  and  dis- 
sected away  with  the  rest  of  tlie  tumor.  But, 
when  the  eyelids  are  to  be  preserved,  the  first 
step  consists  in  making  an  incision  about  an  inch 
in  length,  through  their  external  commissure. 
The  eyelids  are  then  to  be  everted,  and  the  front 
of  the  tumor  is  then  to  be  taken  hold  of  with  a 
tenaculum,  single  or  double,  or  a  ligature  may 
be  passed  across  it. 

2nd  Stage.  The  point  of  the  knife  is  then  in- 
troduced at  the  inner  angle,  and  passed  close  to 
the  ethmoid  bone  nearly  down  to  the  foramen 
opticum.  It  is  then  to  be  cduveycd  across  the 
floor  of  the  orbit,  so  as  to  divide  the  attiichment 
of  the  inferior  oblique  muscle,  the  connection  of 
the  conjunctiva  to  the  eyelid,  and  some  .adipose 
and  cellular  tissue.  It  is  next  to  be  brougiit 
gain  to  the  inner  angle,  and,  with  the  edge  turned 
upward,  the  superior  oblique  muscle  is  to  be  cut, 
and  the  blade  carried  across  the  upper  part  of 
the  orbit,  in  which  movement  some  operators 
endeavour  to  cut  out  also  the  lachrymal  gland,  as 
the  knife  is  about  to  unite  the  two  incisions  near 
the  external  angular  process. 

3/-(/  Stage.  The  eye  is  now  only  retained  in 
the  orbit  "by  a  kind  of  pedicle,  composed  of  the 
four  recti  muscles  and  the  optic  nerve.  Sup- 
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posing  the  operator  prefers  dividing  it  with 
scissors,  they  may  bo  introduced  on  the  nasal 
side  of  the  orbit,  with  their  concavity  towards  the 
swelling,  and  while  the  swelling  is  drawn  for- 
wards and  outwards  the  pedicle  may  be  divided  at 
one  stroke.  If  any  fibres  should  remain  uncut, 
their  division  must  now  be  completed.  If  a  long, 
narrow  knife  is  preferred,  it  may  also  be  intro- 
duced on  the  nasal  side  of  the  orbit,  as  recom- 
mended by  Velpeau.  {Noiiv.  Elan.  S{c.  t.  i. 
p.  787.)  This  gentleman,  however,  does  not 
object  to  introducing  the  knife  or  scissors  on  the 
temporal  side  as  preferred  bj'  Desault,  Travers, 
Lawrence,  and  Malgaigne.  The  lachrymal  gland 
is  best  removed  by  seizing  it  with  a  hoolc,  and 
then  dissecting  it  out  of  its  fossa.  Dupuytren 
used  to  begin  with  detaching  the  eye  from  the 
upper  part  of  the  orbit  ;  he  then  divided  the 
pedicle,  and  drevv  the  swelling  towards  the  cheek. 
The  operation  was  finished  by  detaching  the 
tumor  inferiorly,  from  within  outwards.  Thus, 
there  were  only  two  stages.  (See  J.  F.  Mal- 
qaiqne,  Manuel  de  Mid.  Oper.  ed.  ii.  p.  402, 
l2mo.  Paris,  1837.) 

Mr.  Travers,  with  a  straight  double-edged  knife, 
freely  divides  the  conjunctiva  and  oblique  muscles, 
so  as  to  separate  the  eyeball  and  lachrymal  gland 
from  the  base  of  the  orbit.  Drawing  the  eye 
then  gently  forwards  with  the  ligature,  he  intro- 
duces a  double-edged  knife,  "  curved  breadth- 
wise," at  the  temporal  commissure  of  the  lids,  for 
the  purpose  of  dividing  the  muscles,  vessels,  and 
nerves,  by  which  the  globe  remains  attached. 
The  haemorrhage  he  represses  with  a  small  bit 
of  fine  sponge  put  into  the  orbit,  and  a  light 
compress,  applied  over  the  e)-elids,  and  supported 
with  a  bandage.  The  sponge,  he  says,  should 
not  be  suffered  to  remain  longer  than  the  following 
da}',  when  a  soft  poultice  in  a  muslin  bag  may 
be  substituted  for  the  compress.  He  approves  of 
giving  an  opiate  at  bed-time,  and  joins  Ware  in 
condemning  the  practice  of  cramming  the  orbit 
with  lint  or  charpie,  and  leaving  it  to  be  dis- 
charged by  suppuration.  {Synopsis  of  tlie  Dis- 
eases of  lite  Eye,  p.  30B.) 

Aa  soon  as  the  eyeball  has  been  removed,  the 
surgeon  should  examine  with  his  finger  whether  any 
indurated  or  diseased  parts  have  been  left  behind, 
and,  if  they  have,  he  should  next  cut  them  away 
with  scissors  or  the  knife. 

The  employment  of  sponge  is  objected  to  by 
Velpeau  as  likely  to  cause  some  mischief  by  its 
expansion  within  a  solid  cavity.  (See  Nouv.  Elim. 
t.  i.  p.  7!if!.)  If  a  dossil  of  lint  be  held  for  a  little 
wiiile  on  the  bleeding  vessels,  the  ha;morrhage  will 
generally  stop,  and  tlic  plan  of  forcibly  distending 
tlio  orbit  with  lint,  or  sponge,  will  be  unnecessary. 
The  bleeding  is  from  the  ophtludmic  artery  and  its 
branches.  The  bleeding  having  been  stopped,  the 
edges  of  the  incision  at  the  outer  commissure  are  to 
be  brought  together  with  a  suture  ;  the  eyelids  ap- 
proximated to  one  anotlier  ;  and  some  soft  pieces  of 
lint,  or  fine  linen,  wett'.Hl  with  cold  water,  laid  over 
them. 

For  a  few  days  iiftcr  the  operation  antiphlogistic 
treatment  is  proper.  The  patient  should  bo  kept 
in  bed  until  all  risk  from  inllamniation  is  past,  and 
Mippuration  has  been  freely  established.  In  one 
c;ise,  operated  upon  by  Mr.  Guthrie,  tlic  symptoms 
of  inflammation  wore  so  violent  that  it  was  neces- 
sary to  take  away  250  ounces  of  blood  in  the  course 


of  the  three  first  days.  (Operative  Surgery  of  the 
Eye,  p.  183.)  Sometimes,  fungous  granulations 
continually  form  in  the  orbit,  notwithstanding  they 
are  repeatedly  destroyed  ;  and  sometimes  the  dis- 
ease extends  even  to  the  brain,  and  produces  fatal 
consequences.  When  malignant  fungous  excres- 
cences grow  from  the  cornea  alone,  it  is  necessary 
to  extirpate  the  whole  eyeball. 

[The  operation  of  excision,  as  above  described, 
has  been  superseded  by  a  method  which  was  first 
performed  by  Mr.  Critchett,  at  the  Royal  London 
Ophthalmic  Hospital,  Moorfields.  The  following 
remarks  respecting  the  operation  and  its  indications 
are  taken  from  a  paper  of  Mr.  Critchett.  {Original 
Observations,  founded  on  a  series  of  cases  of  Ex- 
tirpation of  the  Globe,  <!j'c.  reprinted  from  the 
Lancet  of  Nov.  17th  and  24th,  1855.)  "...  and 
secondly  to  describe  my  method  of  extirpating 
the  globe,  an  operation  I  first  performed  at  the 
Ophthalmic  Hospital,  in  October  1851,  and  one 
that  I  was  the  first  to  perform  and  to  describe  in 
this  country.  I  have  since  learnt  that  it  was  first 
suggested  by  O'Ferrall,  in  1841,  in  the  Dtihlin 
Journal,  and  by  Bonnet,  in  1842,  in  the  Annates 
d' Oculisligue,  but  of  this  I  was  unaware  at  the  time 
of  my  operation,  as  was  Bonnet  probably  of 
O'Ferrall's  priority  when  he  wrote  upon  the  subject 
a  year  subsequently.  The  patient  is  brought  imder 
the  influence  of  chloroform.  I  then  commence  by 
dividing  the  conjunctiva  as  close  as  possible  round 
the  margin  of  the  cornea.  I  then  cut  through  the 
external  rectus  muscle,  close  to  the  sclerotic,  then 
the  superior  and  inferior  rectus  and  the  obliqui; 
then  draw  the  globe  forwards,  and  divide  the  optic 
nerve  ;  turn  the  globe  nut  of  the  orbit,  and  com- 
plete the  operation  by  dividing  the  internal  rectus. 
If  rapidity  of  execution,  absence  of  hiemorrhage, 
freedom  from  constitutional  or  local  disturbance, 
and  a  speedy  cure,  form  the  elements  of  a  mild 
operation,  then  I  do  not  hesitate  to  rank  this  pro- 
cedure, formerly  deemed  so  severe,  amongst  the 
simplest  and  safest  operations  of  surgerj'." 

Mr.  Dixon  has  modified  this  operation,  by  first 
dividing  the  internal  rectus,  so  as  to  leave  a  con- 
siderable portion  of  its  tendon  by  which  to  hold 
the  eye,  then  dividing,  without  using  the  hook,  the 
tendons  of  the  superior  and  inferior  muscles  and 
the  optic  nerve  ;  the  globe  is  then  turned  out  of 
the  orbit,  and  the  external  rectus  tendon,  and  the 
remainder  of  its  soft  attachments  are  divided.  Mr. 
Bowman  contracts  the  opening  in  the  conjunctiva 
by  a  suture,  when  the  bleeding  has  entirely  ceased. 
The  bleeding  (generally  inconsiderable,  .as  only 
small  vessels  are  divided)  is  best  stopped  by  con- 
tinued application  of  cold  water,  whilst  the  lids  are 
kept  open  by  the  speculum.  The  introduction  of 
lint  docs  not  answer  as  well. 

Mr.  Critchett  proceeds  to  consider  the  cases  for 
which  ho  has  performed  this  operation,  and  for 
which  it  seems  applicable.  Ho  says,  "  I  may  men- 
tion that  I  have  lately  performed  this  operation  in 
cases  that  I  would  group  as  follows: — Ibt.  Exten- 
sive staphyloma  of  the  globe,  with  and  without 
recent  inflannnatory  disease.  This  class  of  cases 
however,  is  now  treated  by  abscission.  See 
S'i'Ai'iivi.oMA.  2nd.  Cases  where  there  is  reason 
to  suspect  the  presence  of  a  foreign  body  within 
the  globe.  ;ird.  Cases  of  severe  symbleplinron  or 
adhesion  of  the  globe  to  the  eyelid,  causing  pain, 
irritation,  and  deformity,  and  for  wliich  no  opera- 
tion is  of  any  avail.  -Itli.  Acute  inflammation 
U  U 
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and  pain  in  the  globe,  ^yith  loss  of  vision,  occa- 
sioning great  distress,  and  preventing  the  use  of 
the  other  ej'e,  or  showing  a  constant  tendency  to 
severe  relapses.  5th.  Cancer ;  deep-seated  dis- 
ease of  the  globe,  the  result  either  of  accident  or 
of  deep-seated  inflammation,  with  disorganisation 
of  all  the  structures,  in  which  the  other  eye  ex- 
hibits symptoms  of  sympathetic  affections,  threat- 
ening gradual  failure  of  sight. 

I  am  anxious,  says  Mr.  Critchett,  to  explain 
and  to  illustrate  each  of  these  groups,  and  to 
show  my  reasons  for  performing  this  operation. 
1st.  In  some  of  the  more  severe  cases  of  sta- 
phyloma, where  the  entire  globe  is  enlarged, 
the  sclerotic  thin,  and  the  deep-seated  vessels, 
both  in  the  choroid  and  retina,  much  dilated,  it  is 
found  that  the  ordinary  operation  of  opening  the 
globe  is  liable  to  certain  rather  serious  incon- 
veniences. When  the  humors  have  escaped,  the 
vessels,  deprived  of  the  support  to  which  they  have 
been  accustomed,  give  way,  and  rather  profuse  and 
protracted  hseraorrhage  often  takes  place,  which 
first  painfully  distends  the  globe  and  then  escapes 
through  the  lids.  This  is  usually  followed  by 
severe  inflammation  and  suppuration  of  the  globe, 
which  continues  many  weeks,  is  attended  witli 
very  severe  pain,  and  often  leaves  a  considerable 
enlargement,  which  is  prone,  from  time  to  time,  to 
take  on  inflammatory  action.  In  such  cases,  I  am 
of  opinion,  that  the  removal  of  the  globe  is  a  far 
milder  operation  than  opening  it  in  the  usual  way 
for  the  operation  of  staphyloma.  2nd.  I  have  now 
to  consider  those  cases  in  which  the  presence  of  a 
foreign  body  is  suspected  in  the  globe,  and  is  out 
of  sight  and  out  of  reach,  but  produces  pnin,  and 
sympathetically  affects  the  other  eye.  In  such 
cases  I  believe  the  removal  of  the  globe  is  the  best 
proceeding.  I  have  also  performed  this  operation 
in  two  cases  of  extensive  adhesion  between  the 
globe  and  the  lids.  The  one  case  was  a  girl,  aged 
fourteen,  whose  eye  had  been  extensively  burnt 
with  lime.  The  lower  lid  was  completely  adherent 
to  the  globe,  and  the  upper  lid  was  partially  ad- 
herent; the  entire  rows  of  lashes  of  both  eyes  were 
turned  in  upon  the  globe,  causing  constant  severe 
distress  and  preventing  the  use  of  the  other  eye. 
The  operation  perfectly  relieved  all  the  symptoms 
and  deformity,  and  was,  I  believe,  the  only  effec- 
tual means  that  oflfered.  Extensive  separation  of 
the  globe  from  the  lids  had  been  previously  tried, 
and  had  quite  failed.  3rd.  I  have  now  to  consider, 
in  the  last  place,  those  cases  of  deep-seated 
disease  of  tlie  globe,  the  result  either  of  acci- 
dent or  of  idiopathic  inflammation,  with  disor- 
ganisation of  all  the  structures,  in  which  the 
companion  eye  exhibits  sj'mptoms  of  sympathe- 
tic affection,  threatening  gradual  failure  of  sight. 
The  idea  upon  which  this  operation  is  founded, 
and  which,  I  am  free  to  admit,  requires  for  its  con- 
firmation a  large  mass  of  evidence,  takes  its  origin 
in  the  well-known  sympathy  that  existsbetweenthc 
two  eyes;  in  the  symmetry  of  disease  in  these  organs; 
in  the  frequent  observation  that  when  one  eye  has 
been  destroyed,  either  by  accident  or  disease,  the 
other  sooner  or  later  becomes  seriously  compro- 
mised. The  important  problem  to  resolve  is,  how 
far  the  one  is  the  result  of  the  other.  In  those 
cases  that  result  from  accident,  there  can  be  litUo 
doubt  of  the  close  connexion  between  the  two;  in 
those  resulting  from  disease,  this  is,  perhaps,  not 
quite  so  clear. 


The  removal  of  the  globe  has  been  until  a  recent 
period  regarded  as  a  very  severe  and  repulsive 
operation ;  and  such  a  remedy  may  be  considered 
by  some  as  somewhat  heroic  and  hardly  justifiable 
except  in  very  extreme  cases.  If,  however,  we 
divest  the  inquiry  of  all  preconceived  prejudice, 
and  carefully  examine  the  naked  facts  of  the  case, 
how  does  it  stand  ?  Even  suppose,  for  the  sake 
of  argument,  that  there  is  no  truth  in  the  idea  that 
incipient  disease  in  one  eye  may  be  so  far  depen- 
dent upon  and  connected  with  a  disorganised  con- 
dition in  the  other,  that  the  removal  of  one  sus- 
pends the  disease  in  the  other,  still  the  operation 
may  be  useful.  It  is  proposed  to  remove  a  part 
that  is  only  termed  by  courtesy  an  eye,  for  it  has 
forfeited  every  claim  to  that  appellation:  it  is  a 
mere  bag  distended  with  water,  and  containing,  per- 
haps, some  fibrinous  and  chalky  debris,  without  any 
remains  of  that  delicate  nervous  membrane  to  which 
the  optical  machine  is  subservient,  and  without  a 
vestige  of  that  function  for  which  the  eye  was 
created.  It  is  the  seat  of  a  slow  inflammatory 
action,  and  forms  a  nidus  for  the  sudden  lighten- 
ing up,  at  any  moment,  of  acute  disease,  and  is  in 
itself  a  constant  source  of  trouble.  Surely  it  is  no 
very  cruel  or  unjustifiable  act  towards  a  patient  to 
remove,  by  a  safe  and  speedy  operation,  an  organ 
that  has  lost  its  characteristic  appearance,  has 
ceased  to  perform  its  functions,  and  is  a  constant 
source  of  suffering,  when  its  place  maybe  artificially 
supplied  BO  as  to  produce  a  much  more  satisfactory 
appearance  than  the  diseased  globe  presented.  If, 
however,  we  superadd  to  these  considerations  the 
possibility  of  removing  incipient  disease  in  the 
other  eye,  or  even  of  arresting  it  at  the  point  where 
we  find  it,  the  arguments  in  favour  of  the  operation 
obtain  an  immense  accession  of  strength,  and  a  new 
element  is  introduced  into  the  pathology  and  treat- 
ment of  certain  forms  of  eye-disease. 

Since  writing  the  above  it  has  occurred  to  me 
that  it  may  be  objected  to  the  views  that  I  have 
endeavoured  to  set  forth,  that  there  is  a  large  mass 
of  cases  constantly  coming  before  our  notice  in 
which  one  eye  has  been  lost,  either  from  injury  or 
disease,  without  the  other  sustaining  any  kind  of 
diunage.  This  circumstance  does  not,  of  course, 
invalidate  the  equally  well-observed  fact,  that  in 
manj'  cases  the  second  eye  docs  suffer;  but  it 
seems,  at  first  sight,  to  stand  in  curious  antagonism 
to  it,  and  requires  some  explanation.  It  has  often 
engaged  my  careful  attention,  and  after  much  ob- 
servation I  am  inclined  to  think  that  it  will  be 
found  that  in  those  cases  in  wliich  the  second  eye 
remains  sound  and  healthy  no  disease  is  going  on 
in  the  lost  eye;  it  is  in  a  perfectly  quiescent  state. 
On  the  other  hand,  wherever  the  second  eye  is  be- 
coming involved,  the  disorganised  globe,  whether 
from  traumatic  or  idiopathic  causes,  is  in  a  smoul- 
dering state,  and  breaking  out,  from  time  to  time, 
into  active  disease. 

It  maj'  also  bo  objected  to  the  views  I  have  been 
endeavouring  to  set  forth,  that  there  seems  no  rea- 
son why  tlie  removal  of  a  diseased  globe  sliould 
be  followed,  not  only  bj'  arrest  of  disease  in  the 
other,  but  also  by  perfect  recovery  of  its  function. 
After  all,  the  chief  court  of  appeal  must  be  to  ex- 
perience and  to  well-observed  facts,  whicli  nro  at 
present  necessarily  seantj',  from  the  short  time  that 
lias  elapsed  since  the  operation  was  suggested.  At 
the  same  time  it  appears  to  be  in  accordance  with 
analogy,  that  the  removal  of  a  serious  source  of 
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irritation  may  not  only  produce  an  arrest  in  the 
progress  of  mischief  in  the  other  eye,  but,  by  leav- 
ing the  curative  eiforts  of  Nature  in  full  force,  un- 
disturbed and  undiverted  by  the  presence  of  con- 
tiguous and  incurable  disease,  may  contribute 
towards  perfect  recover}'.] 

For  information  relating  to  tlie  subjects  of  this 
article,  consult  particularly  M^moire  sur  plusieurs 
Maladies  du  Globe  de  I'CEil ;  oti  Ton  examine  par- 
ticuli&rement  les  cas  qui  exigent  I'extirpation  de  cet 
organe  et  la  ini^tliode  d'y  proc^der;  par  M.  Louis, 
in  M^m.  de  I'Acad.  de  Cliir.  t.  xiii.  p.  262.  ^dit.  in 
12fno.  C.  F.  Kaltschmeid,  Profframma  de  occulo 
ulcere  canceroso  laborante  feliciter  extirpate,  &c. 
JenEE,  1748.  J.  G.  G.  Voit,  Oculi  Huinani  Anatomia 
et  Pathologia  ejusdemque  in  statu  niorboso  Extir- 
patio,  8vo.  Norimb.  1810.  Berfrancli,  Traitd  des 
Operations  de  Chirurgie,  p.  519,  1784.  Paris.  Sa- 
batier,  De  la  M^decine  Op^ratoire,  t.  iii.  p.  54,  ^d.  1. 
Richter,  Anfangs^r.  der  Wuiidarzn.  b.  iii.  p.  415. 
GOtt.  1795.  M^moire  surl'Extirpation  de  VCEW  Car- 
cinomateux,  in  CEuvres  Chir.  de  Ues'ault,  par  Bichat. 
t.  ii.  p.  102.  Richerand,  Nosograpbie  Chir.  t.  ii.  p. 
103,  &c.  ddit.  2.  Ware,  in  Trans,  of  the  Medical  So- 
ciety of  London,  vol.  i.  part  1,  p.  140,  &c.  Lassus, 
Pathologie  Chir.  t.  i.  p.  450,  ^dit.  1809.  Wai-drop, 
On  . Fungus  Haematodes,  p.  93,  &c.  Scarpa,  On  the 
principal  Diseases  of  the  Eye,  chap.  21,  edit.  2,  trans, 
by  hriggs.  Svo.  Lond.  1818.  B.  Trovers,  A  Synopsis 
of  the  Diseases  of  the  Eye,  sec.  iv.  Svo.  Lond.  1820. 
J.  H.  Whharl,  in  Edin.  Med.  and  Surg.  Journ.  No.  74. 
G.  J.  Guthrie,  Operative  Surgery  of  the  Eye,  p.  178, 
&c.  8vo.  Lond.  1823.  Wm.  Lawrence,  R.Middlemore, 
and  Win.  Mackenzie,  in  their  respective  Treatises  on 
Dis.  of  the  Eye.  Aljf.  Velpeau,  Nouv.  El^ra.  de  M^d. 
Opdr.  t.  i.  Svo.  Paris,  1832.  J.  F.  Malgaigne,  Manuel 
de  Mdd.  Op^r.  p.  401,  dd.  2,  12mo.  Paris,  1837.  [Mac- 
kenzie, On  the  Uiseases  of  the  Eye,  1854,  fourth  edit. 
Dr.  fitellwag  von  Carton,  Die  Ophthalmologie,  &c. 
1853.  Desmarres,  Trait(5  thdorique  et  pratique  des 
Maladies  des  Yeux,  &c.   Paris,  1855.] 

[EYE,  EXAMINATION  OF  THE.  It  is 
often  difficult  to  obtain  a  satisfactory  view  of  the 
cornea,  especially  in  children  suil'ering  from  that 
irritable  form  of  inflammation  known  as  scro- 
fulous ophthalmia.  In  such  cases  the  surgeon 
should  sit  and  spread  a  folded  towel  across  his 
knees;  opposite  to  him  sits  the  attendant,  who 
secures  the  child's  hands,  and  lowers  him  back- 
wards until  his  head  is  received  between  the  sur- 
geon's knees,  and  there  held  as  in  a  vice.  The 
extreme  tip  of  the  fore-finger,  with  a  bit  of  rag 
twisted  over  it  to  prevent  its  slipping,  having  been 
laid  upon  the  middle  of  the  upper  tarsus,  at  the 
very  edge — between  the  roots  of  eyelashes  and  the 
glolDe — the  lid,  without  any  dragging  of  the  skin, 
is  to  be  steadily  pushed  in  a  direction  which,  in 
the  erect  position  of  the  body,  would  be  upwards 
and  backwards.  In  this  way  the  greater  part  of  the 
cornea  is  at  once  exposed ;  but  if  the  finger  is  allowed 
to  drag  the  skin  of  the  lid,  the  tarsal  cartilage  be- 
comes instantly  tilted  over,  and  the  conjunctiva, 
bulging  forwards,  hides  the  eyeball  from  view. 
The  lower  lid  may  be  depressed  by  a  similar  ma- 
nrjcuvre,  but  this  is  not  necessary  in  cramining  tlio 
cornea,  for  that  part  is  always  rolled  upwards  under 
cover  of  the  upper  lid. 

If  a  more  prolonged  examination  of  tiie  eyeball 

required,  as  in  a  case  of  ophthalmia  neonatorum, 
a  spring  speculum  must  be  employed,  adapted,  as 
regards  widtli  and  strength  of  the  spring,  to  the 
size  of  the  pal poiir.'il  fissure.  {Ditxon,  Diseases  of 
Ihe  Eye,  l!15fi,  p.  1.) 

For  examination  of  the  parts  behind  the  pupil, 
see  article  Ophthalmoscope.] 

EYE,  INJURIES  OF  THE.  Wounds  and 
other  injuries  of  the  eye,  regarded  as  causes  of 


ophthalmia,  Beer  divides  into  three  kinds;  namelyj 
meclwmical,  cltcmical,  and  mixed.  A  prick  of  the 
eye  with  a  fine  needle  is  an  example  of  a  simple 
mechanical  injury;  the  action  of  quick-lime 
upon  the  organ  is  an  instance  of  one  purely  che- 
mical; and  the  violent  propulsion  of  a  red-hot  bit 
of  iron  against  the  eye  is  a  lesion,  which  may  be 
said  to  be  botli  meclianical  and  chemical.  The 
same  author  makes  a  variety  of  original  reflections 
upon  the  differences  connected  with  the  extent 
and  intensity  of  such  injuries.  Their  intensity,  he 
views  only  as  something  relative;  thus,  either  the 
force,  with  which  the  eye  is  injured,  is  of  itself  too 
great  ever  to  be  resisted,  as  is  seen  in  a  gunshot 
wound;  or  the  organic  powers  of  the  patient  are, 
from  age,  sex,  or  constitution,  much  too  feeble  for 
the  eye  to  bear  favourably  any  considerable  injury, 
as  is  the  case  with  children  and  weak  unhealthy 
females  ;  or  the  organisation  of  the  eye  itself  may 
be  weak,  and  the  effects  of  the  violence  therefore 
greater,  as  exemplified  in  the  fact  of  a  brown  or 
black  eye  generally  bearing  a  wound  better  than  a 
gray,  or  blue  one;  or,  lastly,  the  organic  powers 
of  the  texture  of  the  eye,  immediately  injui-ed,  may 
be  too  feeble  to  bear  even  a  slight  lesion,  as  is  the 
case  with  the  retina.    (B.  i.  p.  95.) 

Mechanical  injuries  of  the  eye  may  be  made 
either  with  sharp,  or  obtuse  bodies.  Sharp,  pointed 
and  cutting  instruments  are  capable  of  readily 
penetrating  the  ej'e,  without  occasioning,  at  the 
moment  of  their  entrance,  any  violent  compres- 
sion or  laceration  of  the  neighbouring  textures, 
and  consequently  the  injury  inflicted  is  a  simple 
puncture,  or  an  incision.  Sabre-cuts  of  the  eye, 
however,  are  to  be  excepted;  for,  though  the 
weapon  may  be  sharp,  the  blow  is  always  attended 
with  more  or  less  concussion,  and  injury  of  the 
textures  adjoining  the  wound,  which  are  very 
delicate  and  readily  spoiled.  Blunt  weapons,  or 
bodies,  can  only  enter  the  texture  of  the  eye  by 
dint  of  great  force,  and  in  this  case  always  cause 
a  serious  degree  of  compression,  stretching,  and 
laceration;  but  sometimes,  when  they  do  not 
penetrate  the  organ,  the  contusion  is  such  as  is 
productive  of  not  less  mischief. 

In  tlie  case  of  a  simple  puncture,  or  incision  of 
the  eye,  Beer  seems  to  tliink  that  the  subsequent 
ophthalmia  is  generally  more  owing  to  the  inca- 
pacity of  the  wounded  organ  to  bear  the  effects  of 
the  light,  air,  &c.  than  to  the  injury  itself  abstract- 
edly considered.  He  observes,  that  a  proof  of  the 
truth  of  this  opinion  is  seen  in  the  extraction  of 
cataract;  for  if  the  operator  is  careless  in  the 
operation  itself,  opening  the  flap  of  the  cornea' 
very  wide,  so  as  to  let  the  atmospheric  air  have 
free  access  to  the  inner  textures  of  the  eye;  or  if 
after  the  operation  is  finished  he  do  not  apply  the 
dressings  with  caution,  and  properly  darken  the 
patient's  chamber,  he  is  letting  the  eye  bo  sub- 
jected to  some  of  the  most  active  causes  of  inflam- 
mation. But  though  Beer  is  unquestionably 
correct  in  regard  to  the  injurious  cflbcts  of  light 
on  the  wounded  eye,  it  may  bo  doubted  whether 
his  theories  do  not  make  him  attribute  too  much 
to  the  irritation  of  the  air  and  too  little  to  that  of 
the  mechanical  division  of  the  parts. 

In  Beer's  general  observations  on  the  treatment 
of  inflammations  of  the  eyes,  the  first  indication 
specified  is  to  remove  immediateh/  everything, 
lu/iicli  is  obviously  producing  an  irritating  effect 
upon  the  eye,  and  to  take  care  that  no  fresh  source 
u  u  2 
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0/  irritaHon  to  the  organ  incidentalli/  talies  place. 
And  as  it  frequently  happens,  even  in  healthy, 
strong  individuals,  that  ophthalmia  is  occasioned 
by  foreign  bod  es,  either  lodged  under  the  eye- 
balls, or  inserted  in  some  part  of  the  eyeball,  and 
not  suspected  to  be  there,  the  earliest  attention 
should  always  be  paid  to  their  gentle  and  skilful 
removal.  Easy  as  this  object  is  of  accomplish- 
ment, when  not  delayed,  when  the  eye  has  not 
been  seriously  irritated  by  friction  and  pressure, 
and  the  patient  is  not  of  a  weak,  irritable  consti- 
tution, it  is  often  attended  with  great  difficulty 
under  one  or  the  other  of  these  circumstances, 
especially  the  last.  In  this  case,  strong  convulsive 
rotations  of  the  eyeball,  followed  by  a  violent  and 
obstinate^  spasmodic  closure  of  the  eyelids,  render 
it  impossible  to  separate  them;  and  the  spasm  is 
the  stronger  and  more  lasting,  the  more  the  extra- 
neous substances  are  calculated,  by  their  shape 
and  chemical  qualitj-,  to  irritate  the  eye;  and  the 
greater  the  irritability  of  the  patient  is.  In  this 
state  of  things,  every  attempt  forcibly  to  open  the 
eye,  or  to  examine  it  in  the  light,  is  not  only  use- 
less, but  increases  and  keeps  up  the  spasm,  which 
nothing  will  lessen  and  shorten  except  darkness 
and  perfect  repose.  But,  as  timid,  irritable  persons 
are  exceedingly  apprehensive  of  the  consequences 
of  the  lodgment  of  extraneous  substances  in  the 
eye,  the  surgeon  should  endeavour  to  lessen  their 
inquietude,  by  assuring  them  that  every  thing  will 
be  right  again,  which  is  strictly  true  when  the 
foreign  bodies  are  of  the  first  class.  Then  the 
spasmodic  closure  of  the  ej'elids  will  cease,  and 
the  extraneous  substance  admit  of  being  properly 
taken  away. 

_  Success,  however,  does  not  always  attend  this 
simple  method;  for,  in  very  weak  subjects,  the 
spasm  of  the  orbicularis  palpebrarum  is  so  violent 
and  obstinate,  especially  when  a  foreign  body 
lodges  in  the  eye,  and  at  the  same  time  mechani- 
cally and  chemically  irritates  it  (as  is  the  case 
witli  particles  of  snuff),  that  it  becomes  indispen- 
sable to  have  recourse  to  medicinal  applications. 
For  this  purpose  Beer's  experience  has  convinced 
him,  that  tlie  best  thing  is  a  bread  poultice,  made 
either  with  milk  or  water,  and  containing  some  of 
the  vinous  tincture  of  opium.  Care  is  to  be  taken, 
however,  never  to  let  it  become  quite  cold  during 
its  application;  for  then  the  spasm  would  only  be 
aggravated  by  it;  and  if  such  spasm  has  been  of 
long  continuance  when  the  surgeon  is  first  sent 
for,  the  poultice,  according  to  Beer,  may  be  ren- 
dered more  efficacious  by  the  addition  of  hyos- 
cyarrius  to  it.  In  irritable,  hysterical,  and  hypo- 
chondriacal persons,  such  local  treatment  alone  is 
frequently  insufficient,  and  recourse  nnist  be  had 
to  the  internal  exhibition  of  antispasmodic  ano- 
dyne medicines.  At  length,  when  the  spasm  of 
the  orbicular  muscle  is  so  far  diminished  that  the 
eyelids  c:in  be  eftectually  opened  without  any 
force  for  the  extraction  of  "the  foreign  body,  great 
caution  and  gentleness  will  yet  be  necessar}--,  and, 
m  particular,  the  eye  shoiild  be  kept  in  a  very 
moderate  light,  as  the  spasm  would  be  imme- 
Hiately  excited  again,  either  by  sudden  exposure 
ot  the  eye  to  too  much  light,  or  rough  handling  of 
the  eyelids. 

.  Sometimes  a  person  rubs  his  eye  at  first  awak- 
'"g  ni  the  morning,  and  if  the  eyelashes  are  \cvy 
numerous  and  rip:id,  one  of  tlu-m  will  lodge  be- 
tween the  eyeball  and  lower  eyelid  :  it  may  rea- 


dily be  taken  away  with  the  end  of  a  fine  moist 
sponge,  or  camel-hair  pencil,  the  eyelid  being 
depressed  as  much  as  possible,  and  the  eye  itself 
turned  upward,  so  that  the  hair  may  not  be  con- 
cealed in  the  fold  of  the  conjunctiva.  When  the 
hair  is  situated  under  the  upper  eyelid  (which 
Beer  says  rarely  happens),  it  always  lodges  in  the 
fold  of  the  preceding  membrane,  whence  it  may  be 
extracted  in  the  manner  above  directed,  Avith  the 
difference  that  the  eyelid  must  be  raised  or  everted 
and  the  eye  rotated  downwards.  (Zc/ire  von  den 
Kranlch.  b.  i.  pp.  128 — 130.) 

Small  globular  smooth  extraneous  bodies,  lodged 
under  the  eyelids,  are  very  easily  extracted,  when 
the  eyelid  is  gently  taken  hold  of  both  by  its  edge 
and  the  eyelashes,  and  lifted  up  from  the  eye, 
while  the  patient  inclines  his  head  forwards,  and 
the  eye  is  turned  completely  downwards:  the 
effusion  of  tears,  excited  by  these  manoeuvres, 
will  now  generally  wash  these  extraneous  sub- 
stances out  of  the  eye,  as  they  are  not  at  all  fixed. 
When  the  fissure  between  the  eyelids  is  wide  and 
open,  but  the  eyeball  at  the  same  time  very  pro- 
minent, the  object  may  also  be  easily  accom- 
plished, when  the  upper  eyelid  is  gently  and 
repeatedly  stroked  with  the  finger  from  the  outer 
towards  the  inner  canthus;  in  which  case,  the 
round  smooth  foreign  body  soon  makes  its  appear- 
ance above  the  caruncula  lachrymalis,  whence  it 
falls  out  of  itself,  or  may  be  taken  with  the  corner 
of  a  pocket-handkerchief. 

The  worst  cases  are  those  in  which  the  eyes 
are  very  prominent,  and  the  fissure  of  the  eyelids 
small,  as  all  the  above  methods  are  then  useless, 
and  only  productive  of  irritation.  In  this  circum- 
stance, the  eyelid  is  to  be  simply  everted  by  tak- 
ing hold  of  the-  ciliae,  and  drawing  them  forward 
and  upward,  while  a  probe  is  used  for  pressing 
back  the  upper  portion  of  the  tarsus.  The  foreign 
body  may  then  be  plainly  seen,  and  easily  removed. 

Particles  of  common  dust,  and  of  sand  and 
powders  thrown  over  letters,  which  frequently  get 
into  the  ej'es  of  persons  who  open  their  letters 
carelessly,  or,  from  short-sightedness,  are  obliged 
to  bring  them  close  to  the  nose,  are  generally 
more  difficult  of  extraction.  In  the  attempt, 
however,  the  eye  must  never  be  subjected  to  too 
much  irritation.  According  to  Beer,  these  extra- 
neous particles  of  dust,  or  sand,  may  sometimes 
be  removed  by  washing  the  eye  well,  or  bj'  drop- 
ing  into  it  milk,  or  some  other  viscid  fluid,  while 
the  patient  lies  upon  his  back,  and  the  ej'elid  is 
lifted  up  from  the  eye.  But,  the  most  expeditious 
and  certain  plan  is  to  employ  a  syringe,  the  pipe 
of  which  is  to  be  introduced  under  the  upper  eye- 
lid near  the  outer  canthus,  and  the  fiuid  thrown 
briskly  in  the  direction  towards  the  nose.  If  all 
the  extraneous  matter  cannot  be  thus  removed, 
the  rest  may  sometimes  be  taken  out,  if  the  eyelid 
be  everted  in  the  manner  above  directed,  which 
seems  to  me  the  right  method  to  be  adopted  in 
several  cases,  for  which  Beer  recommends  other 
proceedings. 

■\Vhen  particles  of  sugar,  or  other  soluble,  not 
very  irritating  substances,  hap])en  to  insinuate 
themselves  into  the  eye,  professional  aid  is  seldom 
requisite,  as  they  generally  dissolve  in  the  tears, 
and  are  voided  before  a  surgeon  can  arrive.  Snuff, 
pepper,  and  other  minute  irritating  bodies,  as  well 
iis  small  winged  insects,  are  to  be  removed  in  the 
same  manner  as  pai tides  of  dust  and  letter-sand; 
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but  particular  care  is  to  be  taken  afterwards  to 
wash  the  eye  well  with  some  lukewarm  mucila- 
ginous coUyrium,  until  the  irritation,  caused  by 
the  chemical  eft'cct  of  such  foreign  bodies,  has 
been  completely  obviated. 

The  removal  of  foreign  bodies  of  the  second 
class  is  usually  attended  with  more  difficult}', 
because  the)',  as  well  as  those  of  the  third  class, 
more  frequently  produce  a  violent  and  obstinate 
spasmodic  closure  of  the  eyelids,  and  are  seldom 
loose,  being  generally  fixed  in  the  cornea.  How- 
ever, when  they  happen  to  be  detached,  they  may 
be  extracted  in  the  same  way  as  small  round 
smooth  extraneous  bodies,  except  that  the  stroking 
of  the  eyelid  with  the  finger  should  be  omitted, 
not  only  as  useless,  but  likely  to  press  any  of  these 
substances,  which  are  of  a  pointed  shape,  into  the 
loose  conjunctiva,  so  as  to  injure  the  eye  itself, 
which  would  otherwise  not  be  hurt.  The  nibs  of 
pens,  the  parings  of  the  nails,  and  small  hard- 
winged  insects,  when  lodged  in  a  depression  of  the 
cornea,  or  white  of  the  eye.  Beer  says,  may  be 
easily  dislodged  by  means  of  a  small  silver  spa- 
tula, or  a  probe.  Other  foreign  bodies  of  tlie 
second  class  are  not  only  fixed  in  a  depression, 
but  even  penetrate  more  deeply  than  the  conjunc- 
tiva; and,  in  old  subjects  in  particular,  they  often 
insinuate  themselves  into  the  loose  cellular  tissue 
under  the  conjunctiva,  partly  in  consequence  of 
the  convulsive  motions  of  the  eyeball  and  eyelids, 
and  partly  by  reason  of  the  attempts  made  to 
loosen  them.  Hence,  they  frequently  become 
situated  a  great  way  from  the  place  of  their 
entrance,  and  are  completely  covered  by  the  con- 
junctiva. But,  even  when  they  lie  immediately 
in  the  wound,  they  are  so  intimately  connected 
with  the  subjacent  loose  cellular  tissue,  that  every 
attempt  to^  remove  them  with  forceps  is  not  only 
unavailing,  but  hurtful  to  the  eye,  inasmuch  as 
the  injury  is  thereby  rendered  deeper.  They  may 
be  taken  away  with  facility,  however,  when  lifted 
up  with  a  pair  of  small  forceps,  and  cut  away  with 
a  pair  of  scissors,  together  with  the  piece  of  cellu- 
lar membrane,  with  which  they  are  directly  con- 
nected. If  such  extraneous  substance  should  be 
actually  underneath  the  sclerotic  conjunctiva, 
Beer  recommends  the  eyelids  to  be  well  opened, 
and  the  eye  to  be  brought  into  a  position,  in  which 
the  part  of  the  conjunctiva,  covering  the  foreign 
body,  is  rendered  tense,  when  an  incision  is  to  be 
made  with  a  lancet  down  to  the  extraneous  sub- 
stance, which  is  to  be  taken  hold  of,  and  removed 
with  a  pair  of  scissors,  the  assistant  being  careful 
to  keep  hold  of  the  eyelids  during  tlic  operation. 
On  the  other  hand,  when  the  foreign  body  is  ac- 
tually lodged  between  the  layers  of  the  cornea. 
Beer  considers  tliat  its  extraction  may  be  best 
accomplished  with  a  lancet-pointed  couching- 
noedle.  But,  whatever  instrument  be  used,  its 
point  must  1)0  passed  witii  great  caution  closely 
and  obliquely  under  the  foreign  body;  and  care 
must  be  taken  not  to  introduce  it  too  deeply,  lest 
the  anterior  chamber  bo  opened,  which  niny  rea- 
dily happen  in  young  subjects;  and  when  it  does, 
the  aqueous  humour  flows  out,  and  the  coriu^a 
becomes  so  flaccid,  that  the  removal  of  the  extra- 
neous substance  is  quite  impracticable,  before  the 
puncture  has  healed,  and  the  anterior  chamber  is 
again  distended. 

The  removal  of  foreign  bodies  of  tlio  third  class 
mostly  demands  very  great  caution,  first,  because. 


as  Beer  "observes,  no  particles  of  them  should  be 
allowed  to  remain  in  the  eye,  which  without  the 
utmost  vigilance  is  apt  to  be,  the  case;  and  se- 
condly, because  the  wound  of  the  eye,  already 
considerable,  should  not  be  made  larger  than  can 
be  avoided.  The  extraction  of  small  bits  of  glass 
is  particularly  difficult,  as  they  cannot  be  seen, 
but  must  be  found  out  entirely  by  the  feelings  of 
the  patient,  or  the  tacius  erwlitus  of  the  surgeon, 
assisted  with  a  probe.  When,  in  this  way,  a  par- 
ticle of  glass  is  .detected.  Beer  directj  us  to  take 
hold  of  it  with  a  pair  of  forceps,  and  cut  it  away 
with  scissors.  The  place,  from  which  it  has  been 
removed,  must  then  be  carefully  probed,  in  order 
that  no  other  fragment  may  be  left  in  it. 

According  to  the  same  autlior,  pieces  of  iron 
and  steel,  which  strike  the  eye  so  forcibly  as  to 
enter  it,  as  well  as  all  other  fragments  of  metals, 
which  are  readily  oxidated,  should  be  as  carefully 
removed  as  bits  of  glass;  for  the  more  easily 
they  combine  with  oxj'gen,  and  the  longer  they 
remain,  the  more  brittle  they  become,  and  the 
more  apt  are  minute  particles  to  be  left  in  the 
eye,  especially  in  the  cornea.  A  speck  on  the 
part  of  this  membrane  where  the  splinter  has 
lodged,  is  the  least  serious  consequence  of  such 
an  event.  When  fragments  of  steel,  which  have 
quite  a  black  appearance,  remain  fixed  in  the  cor- 
nea several  hours,  it  is  found,  after  their  removal, 
that  the  whole  circumference  of  the  depression, 
from  which  they  have  been  extracted,  is  of  a 
reddish-brown  colour,  produced  by  the  rust  left 
behind,  and  firmly  adhering  to  the  cornea.  Every 
particle  of  rust  must  be  carefully  removed  with  a 
couching-needle,  or  else  a  permanent  speck  will 
ensue;  but  caution  must  be  used  not  to  puncture 
the  anterior  chamber.  The  extraction  of  particles 
of  lead  and  gunpowder  is  generally  difficult,  as 
they  have  mostly  been  projected  with  great  force 
against  the  eyelids,  so  as  to  produce  not  only  a 
great  deal  of  spasm,  but  instantaneous  swelling  of 
those  parts.  Hence,  Beer  says  that  they  should 
commonly  be  taken  hold  of  with  forceps,  and  cut 
away.  Particles  of  cantharides  are  easily  removed 
with  a  small  silver  spatula,  or  the  end  of  an  eye- 
probe;  but  their  violent  chemical  effect  must  be 
obviated  by  frequently  applying  to  the  part  a 
little  fresh  butter,  touching  it  with  a  camel-hair 
pencil,  dipped  in  diluted  liquor  anmionia;,  or 
dropping  into  the  eye  lukewarm  mucilaginous 
collyria. 

The  attempt  to  wash  particles  of  quicklime, 
mortar,  &c.  from  the  eye.  Beer  says,  only  has  the 
effect  of  rendering  their  violent  chemical  opera- 
tion more  difl'uscd,  and  ho  recommends  them  to 
be  taken  out  by  means  of  a  fine  hair-pencil,  dipped 
in  fresh  butter,  or  oil.  This  is  the  only  way  of 
immediately  counteracting  their  chemical  effect 
and,  after  their  extraction,  the  application  of  unc- 
tuous substances  to  the  part  should  still  bo  cnnti- 
luied. 

Tho  stings  of  small  insects,  wlicn  lodged  in  the 
sclerotic  conjunctiva,  are  often  very  difficult  of 
detection;  luit  they  are  more  readily  "seen  on  tho 
skin  of  the  eyelids.  Beer  directs"  us  to  remove 
them  with  a  pair  of  forceps,  or  a  coucliing-necdle 
and  then  to  have  recourse  to  means  calculated  to 
diminish  inllammation,  which,  in  these  cases, always 
begins  on  the  first  occurrenco  of  the  .accident. 
Snuill  shots,  lodged  in  the  loose  cellular  texture 
of  the  conjunctiva,  must  be  cut  out.  In  general 
u  u  >'J  ' 
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says  Beer,  it  is  necessary  to  divide  tlie  conjunctiva, 
as  they  are  mostly  situated  some  distance  from  tlie 
place  of  their  entrance,  and  of  course  are  quite 
covered  by  that  membrane. 

As  soon  as  a  foreign  body  has  been  extracted 
from  the  eye,  all  precursors  of  ophthalmia  dimi- 
nish, as,  for  instance,  the  redness,  intolerance  of 
light,  and  the  increased  secretion  and  effusion  of 
tears.  Even  the  inflammation  itself,  when  already 
developed,  subsides;  but  this  affection  is  slight,  if 
the  eye  has  not  itself  been  injured  by  the  extra- 
neous body.  On  the  other  hand,  when  the  eye 
has  suffered  more  or  less  irritation  from  the  nature 
of  the  substance  itself,  and  the  treatment  requisite 
for  its  complete  extraction,  the  inflammation  may 
become  more  severe,  unless  the  surgeon  pay  im- 
mediate attention  to  the  degree  of  injury  remain 
ing.  {Beer.) 

According  to  the  principles  laid  down  in  the 
foregoing  columns,  the  first  indication  in  the  treat- 
ment of  wounds  of  the  eye  in  general  is  to  remove 
every  land  of  extraneous  substance,   loMch  may 
impede  ike  cure.    Hence,  the  necessity  of  observing 
whether  the  instrument  with  which  the  wound 
has  been  inflicted,  or  any  part  of  it,  is  lodged  in  the 
eye.    When  this  is  the  case,  the  foreign  body 
should  be  quickly  extracted,  or  else  no  recovery 
can  take  place.    Beer  relates  a  case,  to  which  he 
was  called,  where  a  piece  of  tobacco-pipe  had 
been  driven  so  forcibly  and  deeply  at  the  external 
canthus  between  the  eyeball  and  orbit  of  a  young 
student,  aged  19,  and  of  delicate  make,  that  the  eye 
was  immediately  pushed  out  of  its  socket,  and 
on  Beer's  arrival,  it  lay  with  the  cornea  quite 
against  the  nose.    Its  very  position  led  Beer  to 
"suspect  that  some  extraneous  body  was  lodged 
in  the  orbit,  and  notwithstanding  the  assurances 
of  all  the  bystanders  to  the  contrary,  and  the 
patient's  being  afl-'ected  with  violent  spasms,  the 
part  was  examined  with  a  fine  flexible  whalebone 
probe,  by  which  means,  a  piece  of  the  pipe,  nearly 
an  inch   in  length,  was  felt  and  immediately 
extracted  with  a  pair  of  forceps.    Scarcely  had 
this  substance  been  removed,  when  the  eyeball 
was  spontaneously  drawn  back  into  the  orbit, 
though  with  the  cornea  still  turned  towards  the 
nose,  and  the  twitchings  of  the  muscles  also  in- 
stantly ceased  ;  but  the  eye  was  blind,  and  had  but 
a  very  faint  perception  of  light.    By  careful  treat- 
ment, the  eyesight  was  restored  in  five  wrcks  ;  but 
the  eye  could  nut  turn  towards  the  temple,  owing 
to  the  considerable   injury  which  the  external 
straight  muscle  had  sustained.    With  the  aid  of 
electricity,  the  power  of  rotating  the  eye  about 
half  its  natural  extent  outwards  was  in  the  end  re- 
gained, and  the  remaining  infirmity  resisted  every 
method  deemed  worthy  of  trial.    [Beer,  b.  i.  p. 
146.)     See  E  XOPHTHALMIA. 

Fragments  of  broken  instruments  arc  not  the 
only  kind  of  extraneous  substances  which  may 
lodge  in  the  wounded  eye  ;  for,  as  Beer  observes, 
when  the  injury  is  extensive,  contused  and  lace- 
rated, there  may  be  splinters  of  bone,  or  pieces  of 
membrane,  cellular  substrinco,  muscle,  &c.  so 
aetached  as  to  be  quite  incapable  of  reunion,  on 
wnieh  account  this  author  sets  them  down  as 
loreign  bodies  requiring  to  be  taken  away.  How- 
ever, I  conceive  that  with  respect  to  the  soft  parts, 
tno  advice  here  delivered  should  be  received  with 
much  limitiition. 

Wounds  of  the  eye,  like  those  of  most  other 


parts  of  the  body,  may  be  healed  either  by  direct 
union,  or  a  slower  process,  in  which  suppuration, 
the  filling  up  of  the  chasm  by  granulations,  and 
the  gradual,  but  not  complete,  approximation  of 
Its  edges  to  each  other,  are  the  most  conspicuous 
effects.  Clean  incised  wounds  may  be  cured  in 
the  first  way  (see  Catar.\ct)  ;  and  lacerated, 
contused  wounds,  or  such  as  are  attended  with  loss 
of  substance,  in  the  second.  But,  whichever  plan 
be  attempted,  the  eye  must  be  kept  quiet,  and  ex- 
cluded from  the  air  and  light. 

In  healthy  individuals,  small  punctures  of  the 
eye,  made  with  instruments  like  needles,  and  per- 
forating only  the  conjunctiva,  or  cornea,  but  not 
reaching  the  deeper  textures  of  the  organ,  are 
generally  followed  by  no  serious  consequences, 
even  when  all  the  aqueous  humor  is  voided.  It 
is  only  necessary  to  keep  the  eye  quiet,  and  the 
air  and  light  excluded  from  it  by  means  of  a  light 
compress,  suspended  over  it  from  the  forehead. 
Under  this  treatment,  such  punctures  are  so  firmly 
closed  in  twenty-four  hours,  without  any  opacitj-, 
that  the  chambers  are  nearly  filled  again  witli 
aqueous  humor,  and  the  intolerance  of  light, 
which  was  only  the  effect  of  the  loss  of  that  fluid, 
is  entirely  removed. 

In  large  clean  cut  wounds  of  the  eye,  whe- 
ther accidental  or  made  in  the  extraction  of  cata- 
ract, the  prognosis  must  be  very  cautious,  and  the 
treatment  conducted  with  the  utjnost  care  ;  for, 
says  Beer,  it  too  readily  happens,  that,  tliough  the 
wound  is  not  important  in  itself,  its  effects  become 
from  the  least  mismanagement,  highly  dangerous 
to  the  eye.  Hence,  when  the  patient  is  known  to 
be  either  an  individual  not  likely  to  take  proper 
care  of  himself,  or  one  too  much  alarmed  about 
the  fate  of  his  eye,  the  prognosis  should  be  very 
guarded,  even  where  the  constitution  is  of  the  best 
description,  because  a  violent  and  dangerous  attack 
of  ophthalmia  is  apt  to  ensue  and  destroy  the  ej-e, 
sooner  than  effectual  succour  can  be  administered. 
On  the  other  hand,  when  the  patient  is  steady  and 
intelligent,  and  the  case  is  properly'  treated,  the 
prognosis  is  favourable. 

In  considerable  cuts  of  tlie  e)'e,  it  is  only  pos- 
sible to  promote  their  union  with  a  suitable  band- 
age, and  by  effectually  preventing  all  motion  of 
tlie  eye  and  ej-elids,  which  is  best  accomplished, 
when  the  sound,  as  well  as  the  injured  eye,  is 
covered,  and  the  patient  kept  quiet  in  bed  until 
the  sides  of  the  wound  have  grown  togetiier. 
{Deer,  b.  i,  p.  164.) 

As  cases  of  deeply  penetrating  wounds  of  the 
eyeball  itself,  Beer  enumerates  the  punctures  made 
in  the  depression  and  reclination  of  cataract,  and 
in  every  mode  of  forming  artificial  pupils  ;  la- 
cerations of  the  conjunctiva  with  oars  of  corn, 
pointed  pieces  of  iron,  splinters  of  wood,  &c.  In 
these  cases  tlie  prognosis,  he  says,  is  always  fa- 
vourable, when  the  patient  can  put  himself  under 
all  the  conditions  which  the  treatment  requires, 
and  his  constitution  is  good.  The  first  thing 
here  to  be  carefully  fulfilled,  is  the  removal  of  any 
friigmcnts  of  the  instrument  or  body  with  which 
the  injuiy  has  been  inflicted,  and  it  should  be 
recollected  that,  in  these  cases,  minute  splinters, 
which  are  scarcely  discernible,  frequently  lodge  in 
the  conjunctiva,  and,  if  not  immediately  traced  and 
removed,  produce  the  worst  conseijiieiices. 

With  respect  to  lacerated  wounds  of  the  cornea, 
they  either  penetrate  the  anterior  chamber,  or  not. 
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They  are  all  of  them  attended  with  more  ot  less  con- 
cussion, laceration,  stretching,  and  partial  contu- 
sion, of  the  delicate  anterior  textures  of  the  eyeball ; 
a  consideration,  as  Beer 'observes,  materially  aifect- 
ing  the  prognosis.  When  in  such  injuries  of  the 
cornea,  inflammation  and  suppuration  cannot  he 
prevented,  or  the  discharge  is  protracted,  an 
obvious  scar  is  always  the  consequence,  which, 
•when  situated  in  the  centre  of  the  cornea,  is  a 
serious  impediment  to  -vision.  Every  endeavour 
should  therefore  be  made  to  unite  the  wound  by 
the  first  intention  ;  and  the  best  chance  will  be 
afforded  by  treating  the  eye  precisely  in  the  same 
manner  as  after  the  extraction  of  a  cataract. 
(See  Cataract.)  And  when  the  plan  fortunately 
succeeds,  the  flow  of  the  aqueous  humour  out  of 
the  eye  ceases  in  ahout  36  or  48  hours,  and  the 
anterior  chamber  becomes  distended  again;  but 
the  site  of  the  injury  continues  visible  for  some 
time  afterwards.  The  speck,  however,  ultimately 
disappears,  though  much  sooner  in  young,  healthy 
subjects  than  in  the  aged  and  feeble.  When  the 
opacity  does  not  go  oif  of  itself,  Beer  finds  a 
coUyrium,  containing  some  of  the  lapis  divinus 
(see  Lachrymal  Organs)  and  the  vinous  tinc- 
ture of  opium  the  most  effectual  means  of  dis- 
persing it.  Through  large  wounds  penetrating 
the  cornea  near  its  edge  a  fold  of  the  iris  is  apt  to 
protrude,  and  when  it  does  it  should  be  replaced, 
which  can  only  be  effected  without  mischief  to  the 
eye  by  gently  rubbing  the  upper  eyelid,  and  then 
letting  a  strong  light  suddenly  strike  the  organ. 
In  this  case,  the  employment  of  instruments  is 
considered  by  Beer  highly  objectionable.  When 
the  iris  is  not  immediately  reduced,  it,  as  well  as 
the  cornea,  is  attacked  with  inflammation,  and 
soon  becomes  firmly  adherent  to  the  edges  of  the 
wotmd.    (See  Iris,  Prolajisus  of  the.) 

Large  wounds  penetrating  the  eyeball,  and 
reaching  the  iris,  are  always  of  a  verj'  serious 
nature,  even  though  the  latter  part  may  have 
received  only  a  prick,  or  cut,  because,  as  the  injury 
has  been  produced  by  accident,  and  not  by  art,  the 
wound  of  the  iris  cannot  be  free  from  all  laceration 
and  contusion.  It  is  incredible,  says  Beer,  what 
extensive  injuries  the  iris  will  bear  in  healthy  indi- 
viduals at  its  pupillary  and  ciliary  edges,  especially 
when  produced  by  very  sharp  instruments  ;  nay, 
rents  may  happen  at  both  its  edges,  without  any 
ill  consequences,  if  the  constitution  be  favourable  ; 
a  proof  of  which  fact  is  seen  in  the  two  common 
methods  of  forming  an  artificial  pupil,  viz,  the 
extension  of  a  piece  of  the  iris  and  the  detachment 
of  tlie  iris  from  the  ciliary  ligament,  as  practised 
both  by  Schmidt  and  Scarpa.  But,  according  to 
Beer,  all  violent  pressure,  or  actual  contusion,  par- 
ticularly when  it  affects  the  portion  of  this  organ 
between  its  two  circles,  cannot  be  borne  even  in  the 
best  constitutions,  and  the  least  grievous  consequence 
is  inflammation,  soon  followed  by  a  partial,  or  com- 
plete closure  of  the  pupil,  or  suppuration  in  the 
•  eyeball.  When  the  instrument  causing  such  in- 
jury passes  to  the  iris  through  the  cornea,  as  is 
mostly  the  case,  and  the  wound  in  the  latter  tunic 
is  extensive,  the  torn  iris  is  frequently  pulled  be- 
tween the  edges  of  the  wound,  at  the  moment  when 
the  weapon  is  withdrawn,  and  protrudes  in  a  lace- 
rated state.  In  this  case,  Beer  recommends  the 
torn  projecting  piece  of  the  iris  to  be  cutaway  will 
scissors  close  to  the  wound  in  the  cornea,  wlicii  tlie 
rest,  he  says,  is  generally  retracted  within  the  eye 


Thus  an  adhesion  of  the  iris  to  the  cornea,  termed 
syiicclda  anterior,  may  often  be  prevented,  which, 
when  the  lacerated  iris  is  suffered  to  hang  out  of 
the  cornea,  is  inevitable,  surrounded  by  a  large 
opaque  cicatrix. 

Some  violent  blows  on  the  eye,  though  they 
cause  no  wound,  are  attended  with  such  a  con- 
cussion of  the  anterior  hemisphere  of  the  organ, 
that  more  or  less  of  the  iris  is  instantaneously  se- 
parated from  the  part  of  the  ciliary  ligament,  where 
the  force  is  most  vehement.  The  consequence  of 
this  accident  is  either  a  double  pupil,  or  the  natural 
pupil  closes,  and  the  artificial  one  remains  open. 
Such  injuries  may  be  produced  by  the  lash  of  a 
whip,  or  a  horse's  tail  (a  common  accident  in  the 
narrow  streets  of  Vienna),  or  the  thrust  of  any 
bluntish  weapon  against  the  outer  part  of  the  cornea; 
and  they  are  purposely  inflicted  in  the  method  of 
forming  an  artificial  pupil,  recommended  both  by 
Schmidt  and  Scarpa, 

Wounds,  which  enter  the  eye  through  the  scle- 
rotic near  the  cornea,  usually  produce  a  consider- 
able effusion  of  blood  in  the  chambers  of  the  aque- 
ous humor  ;  but,  Beer  thinks,  that  there  is  never 
any  necessity  for  making  an  opening  for  its  discharge 
at  the  lower  part  of  the  cornea,  except  when  it  is 
so  considerable  as  completely  to  hide  the  iris  ;  and 
at  the  same  time  that  the  eyeball  is  affected  with 
very  painful  tension  and  hardness. 

Wounds  of  the  eyeball,  affecting  thecorpusciliare, 
are  set  down  bj'  Beer  as  extremely  dangerous,  in- 
dependently of  the  inflammation  which  quickly  fol- 
lows. However,  such  injuries  are  most  serious  when 
they  consist  in  a  real  contusion,  or  laceration  of  the 
corpus  ciliare,  which  can  hardly  take  place  without 
a  severe  concussion,  or  actual  disorganisation  of  the 
retina,  and  laceration  of  the  principal  ciliary  nerves 
and  vessels.  Hence,  besides  an  effusion  of  blood 
in  the  chambers  of  the  aqueous  humour,  a  partial 
or  complete  amaurotic  blindness  is  instantly  pro- 
duced, and  the  iris,  in  the  vicinity  of  the  place 
where  the  instrument  entered,  is  so  retracted  to- 
wards the  margin  of  the  cornea,  that  neither  of  its 
circles  can  be  seen.  In  cases  of  this  description, 
it  also  frequently  happens,  says  Beer,  that  the 
patient,  or  the  person  who  inflicted  the  wound,  sud- 
denly and  roughly  pulls  the  weapon  out  of  the  eye 
again,  and  together  with  it  a  part  of  the  corpus 
ciliare,  which  is  then  to  be  regarded  as  an  extrane- 
ous substance,  and  to  be  immediately  cut  off. 
With  respect  to  the  prognosis  and  treatment,  the 
observations  already  made  on  these  topics,  in  re- 
ference to  wounds  of  the  iris,  are  here  quite  ap- 
plicable ;  excepting  that  the  effused  blood  is  less 
copious  than  in  the  latter  cases,  and  therefore 
there  can  never  be  any  necessity  for  letting  it  out 
by  a  depending  opening  in  the  cornea. 

Wounds  of  the  eye,  affecting  the  crystalline  lens, 
are  not  unfrcquontly  followed  by  the  formation  of  a 
cataract,  and  so  arc  blovvs  on  the  eye,  which  may 
bo  supposed  to  produce  this  effect  by  destroying 
some  of  tlie  minute  nutrient  vessels  naturally  con- 
necting the  capsule  with  the  lens.  {Beer,  b.  i.  p. 
211!.)  The  treatment  of  these  accidents  resembles 
that  of  injuries  of  the  iris,  except  that  the  surgeon 
has  rarely  any  extravasation  of  blood  to  deal  with. 
However,  when  the  lens  has  slipped  into  the  anterior 
chamber,  Boer  recommends  its  innnediatc  extraction 
through  an  incision  in  the  cornea,  in  order  to  pre- 
vent the  eye  from  being  destroyed  by  a  violent  at- 
tack of  traumatic  inflammation  and  suppuration. 
V  V  i 
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Nor,  when  inflammation  lias  come  on,  should  this 
measure  be  postponed,  as  Beer  has  constantly  found 
the  disorder  lessen  after  the  lens  has  been  taken 
out. 

Considerable  wounds  of  the  eye,  attended  with 
loss  of  the  vitreous  humor,  are  described  by  Beer 
as  of  a  very  serious  nature  ;  but,  they  rarely  take 
place  accidentally,  being  almost  always  the  conse- 
quence of  a  surgical  operation.  Accidental  injuries 
of  this  kind  are  generally  combined  with  so  large 
or  complete  a  discharge  of  the  vitreous  humor,  and 
with  such  mischief  to  the  organisation  of  the'  eye 
that  the  consequence  is  a  loss  of  the  eyeball,  or  such 
a  dwindling  of  it,  that  the  fissure  of  the  ej'elids  be- 
comes nearly  closed.  According  to  Beer's  expe- 
rience, injuries  of  the  foregoing  kind,  arising  from 
accident,  are  mostly  produced  by  the  horns  of  cows 
On  the  contrary,  the  effusion  of  the  vitreous  humor 
in  operations  upon  the  eye,  he  observes,  is  seldom 
followed  by  the  loss  of  vision.    See  Cataract. 

Considerable  injuries  of  the  eyeball,  complicated 
with  a  concussion,  bruise,  or  actual  wound  of  the 
retina,  produce,  cither  gradually  or  immediately, 
an  amaurosis,  which  is  almost  alwaj^s  incurable.' 
When  the  concussion  of  the  retina  is  less  violent' 
and  does  not  affect  every  part  of  this  texture,  it  may 
occasion  only  an  amaurotic  weakness  of  sight.  In 
worse  cases,  the  surgeon  may  think  himself  very 
successful  if  he  can  prevent  the  figure  of  the  eve 
from  being  destroyed  by  the  subsequent  inflamma- 
tion, all  idea  of  the  recovery  of  the  eyesight  beino- 1 
out  of  the  question.    The  treatment  is  the  same  as  ' 
that  commonly  adopted  after  operations  for  the  re- 
moval of  an  opaque  lens  (see  Cataract);  but 
there  is  one  particular  circumstance,  sometimes  at- 
tending injuries  of  the  retuia  and  ciliary  nerves, 
claiming  notice,  viz.  violent  vomiting;  a  symptom' 
which  Beer  says  may  even  attend  contusions  of 
the  sclerotica  and  of  the  ciliary  nerves  and  retina 
without  any  wound.  Injuries  of  the  ciliary  nerves 
he  observes,  are  denoted  by  a  very  peculiar  appear- 
ance; for,  near  the  injured  part,  the  iris  is  drawn 
up  so  close  to  the  edge  of  the  cornea,  that  its  colour 
can  scarcely  be  seen.    When  the  surgeon  is  con- 
sulted in  a  case  of  this  kind,  though  some  inflam- 
mation may  have  commenced,  the  prognosis  is  yet 
favourable  in  regard  to  the  preservation  of  the  eye; 
for  a  gentle  opiate  will  relieve  the  vomiting  when 
merely  a  nervous  effect,  not  depending  upon  the 
loaded  state  of  the  gastric  organs;  but,  if  the  case 
be  of  this  last  description,  the  prima;  via;  should 
first  be  emptied.    However,  when  a  traumatic  in- 
flammation is  completely  established  before  the 
treatment  is  begun,  the  eye  is  generally  destroyed, 
as  the  repeated  and  violent  vomitings  cause  a  great 
detei-mination  of  blood  to  the  head  and  03-65,  and 
increase  of  the  inflammation  ;  an  efl'ect,  which  the 
opiates,  given  for  the  relief  of  the  vomiting,  also 
tend  to  produce. 

Beer  has  seen  two  cases,  in  whicli  the  eye  was 
pricked  with  a  needle  near  the  insertion  "of  the 
external  straight  muscle  into  the  sclerotica:  in 
both  instances,  the  punctures  were  so  small,  tiiat 
t  ley  would  .scarcely  have  been  found,  had  not 
tlie  patients  known  their  situations  exactly  by  the 
pain,  and  they  were  then  only  perceptible  with  a 
uagnilying  glass.  The  punctures  wore  soon 
*  '  d  I'lf  f  convulsive  rolling  of  the  eyeball, 
■lua  .dlerwards  liy  trismus,  which  continued  severe' 
n  one  patient  a  day  and  a  half,  and  in  another 
t^vo  days,  but  yieUled  to  largo  doses  of  musk  and 


opium  given  at  short  intervals,  the  warm  batl. 
and  the  application  of  warm  poultices  containing 
hyoscyamus.  ° 
As  chemical  injuries  of  the  eye  produce  an 
actual  loss  of  substance,  they  are  even  more  se- 
rious than  common  mechanical  lesions.  How 
ever,  chemical  injuries  of  little  extent  are  gene- 
rally repaired  with  tolerable  facility  and  expedition. 
Quietude  of  the  organ,  and  moderating  the  out- 
ward noxious  effects  by  lukewarm  mucilaginous 
applications,  either  in  the  form  of  fomentations,  or 
eye-waters,  are  the  only  requisite  measures.  If 
the  cornea  itself  be  hurt,  as  frequently  happens, 
when  boiling  hot  fluids  strike  the  eye,  a  kind  of 
vesicle  appears  on  the  injmed  part,  which  becomes 
more  and  more  white.    The  vesicle  either  bursts 
ot  itself,  or  subsides  without  breaking.    In  both 
cases,  the  production  of  the  conjunctiva,  of  which 
the  cyst  of  the  vesicle  is  composed,  shrivels  up 
and  peels  off,  a  new  membrane  of  a  similar  nature 
being  regenerated  underneath.    An  opaque  speck 
IS  frequently  apprehended  ;  but,  says  Beer,  if  the 
surgeon  will  merely  avoid  being  too  much  in  a 
hurry  to  open  the  vesicle,  and  not  disturb  the 
work  of  nature  by  applying  various  remedies  to  the 
eye,  there  will  be  no  danger  of  such  an  occurrence. 

More  extensive  chemical  injuries  of  the  ej-e, 
which  at  first  are  not  in  themselves  very  severe' 
frequently  become  dangerous,  in  consequence  of 
care  not  being  taken  to  prevent  the  influence  of 
I  external  stimuli.    To  this  class  of  cases  belongs 
the  accidental  sprinkling  of  the  eye  with  boilina 
fluids  or  strongish  mineral  acids.    And  even  in 
these  examples,  says  Beer,  the  prognosis  is  not 
unfavourable,  and  a  complete  recovery  may  be 
effected  when  the  treatment  is  conducted  ac- 
cording to  the  directions  already  given  with 
respect  to  such  accidents  in  general.    While  this 
author  approves  of  cutting  away  any  substance 
which  IS  dead  and  partially  detached,"  he  strongly 
cautions  surgeons  not  to  remove  the  thin  layer  o'f 
the  conjunctiva,  nor  to  puncture  any  vesicle  which 
may  form. 

When  the  burning,  or  corrosion,  is  not  limited 
to  the  conjunctiva  of  the  eyeball,  but  extends  to 
the  lining  of  one  or  both  eyelids.  Beer  recom- 
mends covering  the  injured  parts  with  mucilagi- 
nous applications  and  mildly  astringent  ointments 
containing  putty  or  the  white  oxide  of  lead.  In 
these  cases,  keeping  the  eye  perfectly  motionless 
must  be  hurtful,  as  it  tends  to  promote  the  form- 
ation of  adhesions,  either  between  tiie  eye  and 
eyelids  (Symblepharon),  or  between  the  "eyelids 
themselves  (Ankyloblepharon). 
^  Extensive,  deeply  penetrating,  chemical  inju- 
ries of  tlie  eyeball,  are  almost  afways  followed  by 
impairment  of  the  functions  of  the  organ,  or  of  soine 
of  its  particular  textures,  because  such  accidents 
never  happen  without  a  loss  of  substance.  Tims 
a  part,  or  the  whole,  of  the  cornea,  may  he  entirely 
destroyed,  as  in  injuries  caused  by  quicklime; 
and  frequently  adhesions  between  the  eye  and 
eyelids,  or  between  the  two  latter  parts,  cannot  be 
prevented  by  any  kind  of  skill.   {licer.)    These  • 
serious  degrees  of  mischief,  as  the  same  autlior  ob- 
serves, arc  mostly  occasioned  by  slaked,  or  uii- 
slaked  lime,  concentrated  mineral  acids,  fire,  &o. 
Unslaked  lime,  especially  when  extensively  dif- 
fused over  the  eye  by  tlui  immediate  ajiplication 
of  water,  not  unfroqncntly  produces  a  suddcMi 
destruction  of  the  whole  of  the  cornea,  which  is 


changed  into  a  greyish  pappy  substance,  capable 
of  being  removed  from  the  subjacent  iria  with  a 
camel-hair  pencil.  Such  an  annihilation  of  tex- 
ture, however,  is  generally  restricted  to  particular 
points,  or  the  surface  of  the  cornea.  Wherever 
this  membrane  has  been  so  much  decomposed  that 
a  manifest  depression  is  directly  preceptible  in  it 
when  inspected  sideways,  a  snow-white  shining 
speck  must  be  expected  to  be  the  consequence. 
Slaked  lime  never  operates  upon  the  cornea  with 
so  much  violence,  usually  causing  (as  Beer  states) 
only  a  superficial  corrosion,  or  a  coagulation  of 
the  lymph  between  the  layers  of  the  cornea.  Nor 
are  mineral  acids,  even  when  concentrated,  gene- 
rally so  destructive  to  the  cornea  as  quicklime  : 
first,  because,  as  fluids,  they  do  not  long  remain  in 
contact  with  the  eye,  and  secondly,  because  the 
immediate  mixture  of  the  tears  with  thera  weakens 
their  operation,  whereas  it  only  increases  that  of 
unslaked  lime.  The  local  treatment  here  consists 
in  carefully  removing  every  particle  of  the  hurt 
ful  substance,  afterwards  dropping  frequently  into 
the  eye  lukewarm  mucilaginous  decoctions  or  col 
lyria,  or  covering  the  injured  place  with  a  mild 
cerate,  and  excluding  the  air  and  light  from 
the  eye.  Every  endeavour  must  also  be  made  to 
prevent  the  formation  of  adhesions  between  the 
injured  surfaces. 

In  severe  burns  of  the  eyeball,  of  course  all 
idea  of  restoring  its  functions  is  out  of  the  question, 
The  violence  of  the  injury  is  the  greater,  the  more 
numerous  the  vesicles  are  upon  the  conjunctiva, 
and  the  more  the  eyeball  and  the  iris  are  incapable 
of  motion.  Here  the  only  indication  is  to  mode- 
rate the  inflammation,  and  avert  such  additional 
mischief,  as  might  otherwise  be  produced  by  it. 
With  this  view,  the  eye  should  be  kept  at  rest,  and 
excluded  from  the  light  and  air.  According  to 
Beer,  the  most  common  injuries  of  the  eye,  par- 
taking both  of  a  mechanical  and  chemical  nature, 
are  those  caused  by  mortar,  or  the  accidental 
touching  of  the  eye  with  hot  irons.  When  the 
mortar  contains  no  particles  of  quicklime,  it  often 
occasions,  at  particular  points  of  the  cornea,  very 
white  specks,  which  Beer  describes  as  being 
composed  of  coagulated  lymph,  and  admitting  of 
dispersion.  He  even  declares,  that  when  the 
whole  of  the  cornea  is  in  this  state,  its  transpa- 
rency may  be  lejtorcd  by  proper  treatment,  as 
has  been  frequently  exemplified  to  the  gentlemen 
attending  his  clinical  lectures.  (B.  i.  p.  234) 
The  pricking  of  the  eyeball  with  a  red-hot  needle, 
and  the  stinging  of  it  by  bees,  wasps,  and  other 
insects,  arc  also  both  chemical  and  mechanical 
injuries.  Wh:;ther  thn  sting  be  left  in  the  skin 
of  the  eyelid,  or  in  the  conjunctiva,  or  not,  a 
considerable  inflammatory  swelling  immediately 
takes  place  ;  and  if  the  sting  bo  lodged,  and 
not  now  taken  away,  the  inflnmmatinn  spreads, 
iind  the  eye  itself  is  endangered.  In  two  cases 
where  tiie  stings  of  bees  were  left  in  the  skin 
of  the  upper  eyelid.  Beer  knew  gangrene  arise, 
and  the  patients  were  saved  with  great  difliculty. 
The  tr('atmcnt  of  sucii  cases  consists  in  inunedi- 
ately  extracting  the  sting,  if  lodged,  and  apply- 
ing folds  of  linen  over  the  eye,  wet  with  cold 
water. 

After  noticing  the  destructive  effects  of  burn- 
ing substances,  tlie  explosion  of  gunpowder,  and 
fulminating  silver,  on  the  eye  (cases  in  which, 
when  the  functions  of  the  organ  are  annihilated, 
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the  only  indication  is  to  diminish  tlie  subse- 
quent inflammation  and  its  consequences),  Beer 
inquires,  what  is  the  reason  'why  the  slightest 
mechanical,  or  chemical,  injuries  of  tlie  eye,  in 
an  apparently  healthy  subject,  are  sometimes  fol- 
lowed by  an  immoderate  degree  of  inflammation, 
and  even  the  loss  of  the  organ  from  suppura- 
tion? It  is,  says  he,  an  observation  made  by 
Schmidt,  that  there  an;  some  eyes  which  the  greatest 
bunglers  may  abuse  for  hours  at  a  time  without 
being  spoiled,  their  powerful  organisation  defying 
all  such  imskilful  disturbance  ;  while  other  eyes 
are  met  with,  which  the  most  skilful  operators 
can  hardly  touch  without  inducing  a  destruc- 
tive degree  of  inflammation  and  suppuration.  It 
was  to  this  peculiar  idiosyncrasy  that  Schmidt 
applied  the  term  vuhiorahility.  (Vonvuiidbarkeit.) 
Patients  of  this  habit  are  said  to  possess  an 
exceedingly  fine  soft  skin,  with  a  reddish  polish 
upon  it ;  and  their  cheeks  are  not  only  red,  but 
exhibit  a  network  of  very  minute  vessels,  which 
seem  as  if  injected.  Such  individuals  appear 
as  if  they  were  in  the  bloom  of  health  :  and,  says 
Beer,  in  some  respects  they  are  really  so.  When 
their  spirits  are  raised  by  the  slightest  causes  their 
complexion  is  universally  reddened  ;  but  the  least 
fear  turns  them  pale  as  a  corpse.  Tiieir  skin  is 
uncommonly  irritable,  sensible  of  every  impression, 
and  attacked  with  an  erysipelatous  redness,  when- 
ever any  fatty  substance  touches  it.  In  such  habits 
the  utmost  caution  is  necessary  whenever  the  eyes 
have  been  injured,  and  the  prognosis  should  be 
reserved. 

[Consult  the  books  mentioned  under  article  Con- 
JdnctivjI,  and  also  Desmarres,  Traite  Theorique  et 
Pratique  des  Maladies  des  Yeux;  2nd  ed.  1855, 
and  numerous  articles  on  this  subject  by  While 
Cooper,  Annales  d'Oculistique,  torn.  xxxi.  A.  xl, 
Annees,  1854 — 1858,  and  on  Injuries  op  the 
Eye.    London,  I860.] 

[EYELIDS,  INFLAMMATION  OF  THE. 
The  eyelids  are  of  course  subject  to  oedema,  er^'si- 
pelas,  abscesses,  and  the  various  forms  of  inflam- 
mation which  attack  the  other  parts  of  the  common 
integument,  and  are  to  be  treated  accordingly. 

Tumors  of  the  eyelids  (see  article  of). 
HoRDEOLum  (see  article  Hordeolum). 
Entropium 


(see  articles  on). 


Ectropium 
Encanthis 
Trichi.asis 
Ptosis 

PlITHEIRIASIS  ' 

Spasmodic  hvitehiiic/  of  tJie  eyelids. — This  is  com- 
monly the  effect  of  intestinal  irritation,  especially 
that  produced  by  ascarides  ;  and  a  purge,  followed 
by  a  little  tonic  medicine,  quinine,  or  iron,  suffices 
to  juit  an  end  to  thn  annoyance. 

Injuries  of  Ihe  eyelid k.  Jicchymosin. — The  best 
mode  of  treatment  consists  in  the  application  of  a 
poultice  formed  of  the  scraped  root  of  lilack  bryony 
nii.ved  witli  linseed  meal  or  bread  crumbs.  This  pro- 
duces a  stinging  sensation  in  the  skin,  and  eft'ects  a 
very  speedy  disappearance  of  tlie  effused  blood. 

Eiiipliyscnia  of  the  liiis  arises  from  blows  ;  blow- 
ing the  nose  puffs  the  eyelid  up.  The  swelling  is 
unattended  with  any  redness  of  the  skin,  and,  on 
pressing  the  part  with  the  fingers,  tlie  surgeon  at 
mice  perceives  the  peculiar  crackling  of  air  ell'iised 
into  areolar  tissue.    The  cause  of  this  emphysema 
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wZr.'f  ?f  ^'J'  1!'""^  membrane  of  the  nose,  with  I  attack  that  prostrates  the  body  like  a  cannon 
fracture  of  tlie  lachrymal,  or  nerhans  of  t)m  Ptl,mn,M  i;r„  ;„  .  r',^        ^  <=?""on  oal), 


fracture  of  tlie  lachrymal,  or  perhaps  of  the  ethmoid 
bone  ;  and  until  the  fissure  has  closed,  the  emphy- 
sema IS  apt  to  recur  if  the  patient  blows  his  nose. 
If  he  abstains  from  this  the  effused  air  soon  becomes 
absorbed  without  any  especial  treatment.  (Dixon, 
A  Chiide  to  the  practical  Study  of  Diseases  of  the  Eve. 
cS-c.  1855,  p.  288.)] 


[On  the  anomalies  of  size,  number,  &c.  and  on  Co- 
loboina,  consult  nhnhj,  Kkhten.  und  Missbildung-en 
&c.  I.  Bd.  1S43,  s.  181,  and  s.  536-538.  IlimlvX  c 
Bd.  s.  100.  Desmarrcs,  Traits,  &c.  1847,  p.  37.  Am- 
mon,  Zeitschrift  fiir  OplithalmoloKie  i.  Bd.  s  533 
Can-on  de  Villardo,  Guide  pratique,  &c.  vol  i  1838 
p.  383.  Desmarres,  Annal.  d'Ocul.  vol.  vi.  p.  236."  Ber 
nard,  Ann.  d'Ocul,  vol.  ix.  p.  40;  Ann.  d'Ocul,  vol 
XXIX.  p.  211.  St.  Ives,  Tractat,  von  den  Kkhten.  des 
Auges:  translated  hy  Herschel,  1730,  cap.  10,  s.  119 
Beer,  das  auge  oder  Versuch,  &c.  1813,  s.  53.  Ilev- 
felder,  Zeitsclirft  f.  Ophthl.  1  Bd.  s.  480.  Cuvier 
Ann.  d'Ocul.  vol.  vii.  p.  10.  Amnion.  Zeitsclirift  fiir 
Ophth.  3  Bd.  s   244,  und  5  Bd.  s.  83.  Prokaska, 

1854  2  Bd.  s.  636.  Him/.jj,  1.  c.  1  Bd.  s.  96  und  536. 
f>t.  Ives,  1.  c.  s.  128.  C/ierillon,  Ann.  d'Ocul.  vol.  xxix. 
p*  283< 

On  Inflammation  of  the  Eyelids  consult  Himlii, 
Kkhten.  und  Missbildung:en,  &c.  1  The.  s.  201—207 
Dr.  Stellwap,  v.  1.  Ophthalm.  s.  1009.  Carron  de  Vil- 
ears,  Ann.  d'Ocul.  vol.  xxxiii.  p.  245.  Stellwaa,  1,  c. 
p.  1010.] 

FEVER.   [In  this  Dictionary  we  are  not  called 
upon  to  treat  of  tlie  various  kinds  of  fever  which 
custom  has  assigned  to  the  care  of  the  physician; 
sucli  as  the  agues,  and  the  malarious  and  remittent 
fevers,  which  are  believed  to  arise  from  marsh 
emanations  ;  the  continued  fevers,  including  the 
typhoid,  typhus,  gaol  fever,  plague,  and  others, 
which  are  believed  to  arise  from  mismanagement  of 
the  conditions  under  which  human  beings  live;  nor 
yet  of  those  mj^sterious  epidemics,  or  influenzas, 
which  are  believed  to  be  brought  by  the  wind;  nor 
yet  of  the  exanthematous  class,  as  the  small-pox 
and  scarlet  fever,  whicli,  as  a  rule,  attain  their  full 
development  but  once  in  the  lifetime  of  any  indi- 
vidual, and  which  are  supposed  to  be  produced  by 
some  specific  contagion. 

In  this  place  we  propose  to  treat  generally  of 
those  fevers,  or  feverish  conditions,  which  may  ac- 
company such  local  inflammations,  wounds,  and  in- 
juries, as  the  surgeon  is  accustomed  to  consider  his 
special  objects  of  study. 

Using  the  word  fever  in  this  sense,  we  mean  by 
it  a  general  disturbance  of  the  whole  faculties  and 
functions  of  the  body,  beginning  usually  with  shiv- 
ering followed  by  increased  heat  and  dryness  of 
skin,  lightness  or  pain  or  confusion  of  the  head, 
aching  and  lassitude  of  back  and  limbs,  weakness 
and  incapacity  of  mental  and  bodily  exertion,  dis- 
turbed action  of  the  heart  and  arteries  and  lungs, 
and  interruption  or  disorder  of  the  secretions  of  the 
tongue,  intestinal  tube,  kidneys,  and  skin. 

These  disturbances  are  capable  of  a  truly  infinite 
variety  in  kind,  in  degree,  and  in  mode  of  combin- 
ation ;  sometimes  so  violent  as  to  extinguish  life 
rapidly,  sometimes  so  slight  as  to  bo  scarcely 
noticcd,andsometimesalmost  indefinitely  prolonged. 

1  lie  climax  of  severity  is  found  in  that  febrile 
condition  which  may  be  called  intense  surgical  or 
traumatic  or  hospital  fever,  which  is  identical  with 
acute  pyajmia,  and  with  the  worst  members  of  the 

s  ng  cal  fevor,  vary  from  the  condition  called  hectic 
tr„,  ^'^o'nmonly  called  caefejv«.  In  the  one  cx- 
"enic  ol  tlie  series  the  fever  may  be  a  foudroyant 


and  destroys  life  m  a  few  hours;  in  the  other  a 
slight  chilliness  and  languor,  which  may  go  on 
lor  months  or  years. 

Fevers,  or  feverish  maladies,  such  as  those  which 
we  have  to  do  with,  have  a  twofold,  sometimes  a 
threefold,  relation  to  local  disease. 

In  tlie  first  place,  the  starting  point  may  be  local, 
isorae  change  in  the  tissues  of  an  injured  part 
some  irritation  of  the  nerves  of  sensation,  or  some 
change  undergone  by  the  fluids  at  one  point,  possi- 
bly by  the  imbibition  of  a  poison,  serves  as  the  first 
step  in  the  chain  of  morbid  phenomena,  and  seems 
to  change  the  composition  of  the  whole  blood,  and 
so  irritate  the  whole  system.  This  is  the  case  in 
the  syraptomatic  or  sympathetic  fever  which  ac- 
companies an  irritated  or  ill-treated  wound. 

Secondly,  the  changes  in  the  blood  and  nervous 
system  instead  of  being  secondary  may  be  primarj^, 
and  may  be  the  originating  cause  of  idiopathic 
local  inflammation.  Instances  of  this  are  so  com- 
mon as  to  require  no  illustration  ;  yet  we  may  refer 
to  the  well-known  cases  of  the  exanthemata,  of 
idiopathic  erysipelas  arising  from  infection,  or  from 
bilious  disorder,  of  boils,  and  the  like. 

Thirdly,  a  febrile  condition  having  been  excited 
by  local  change,  may  be  the  parent  of  secondary 
(co72secz<ifz«eor?;zetastoi!"c)  inflammations  in  other  re- 
mote parts.    Pyajmia  and  glanders  are  examples. 

These  relations  of  general  febrile  with  local  in- 
flammatoi-y  changes  are,  besides,  often  combined  in 
diflferent  ways  in  different  cases  of  the  same  disease. 
Thus,  erysipelas  may  begin  by  local  contamination 
of  a  wound;  so  notoriously  may  hospital  gangrene; 
so  does  the  small-pox  when  inoculated ;  so  may 
some  cases  of  farcy,  of  puerperal  fever,  and  of 
the  diffuse  inflammation  ;  whilst,  in  other  cases  of 
these  same  diseases,  the  first  step  is  no  local  change, 
but  a  general  malaise  and  shivering,  which  perhaps 
precede  any  local  changes  by  some  hours  or  days. 
In  other  cases,  again,  as  in  snake  bites,  the  first 
local  change,  and  the  general  [blood  infection,  come 
at  one  coup  from  one  and  the  same  cause,  and  it 
were  idle  to  talk  of  eitlier  preceding  or  being  the 
cause  of  the  other. 

The  general  law  appears  to  be,  that  the  local 
changes  are,  as  the  Germans  say,  the  localisa- 
tion of  the  Mood  crasis  ;  or,  in  plain  English,  that 
whereas  the  entire  mass  of  blood  and  serum  is  one 
fluid,  every  part  of  which  is  miscible  with  every 
other  part,  so  any  perverted  portion  of  blood  or 
serum  may  be  absorbed  into  and  taint  tlie  whole, 
and  so  any  morbid  matter  in  the  whole  may  be 
exuded  into  any  particular  part. 

We  do  not  pretend  to  give  any  thorougli  or 
satisfactory  explanation  of  the  phenomena  of  fever, 
or  of  the  changes  which  take  place  in  the  course  of 
it;  still  less  will  we  wander  into  the  region  of  final 
causes  or  purposes,  which  seems  to  liave  such  a 
dreamy  charm  for  the  idolators  of  John  Hunter. 
But,  regarding  as  we  do  an  hypothesis  to  bo  an 
allowable  mode  of  giving  the  best  explanation  of 
any  given  set  of  phenomena,  compatible  with  the 
present  state  of  knowledge,  we  maj'  give  the  fol- 
lowing as  our  hypothesis  of  fever,  whether  in  the 
general  sense,  or  in  that  more  limited  sense  in 
which  it  interests  the  surgeon: — 

"  A  process  of  decomposition  set  up  in  the  blood, 
and  producing  increased  oxidation,  or  local  deposit, 
or  increased  secretion,  or  all  three."  {Surgeon's 
Vade  Mecuni,  8th  ed.  Lond.  1859,  p,  27.) 


This  definition,  or  quasi  definition,  purposely 
includes  the  feverishness  produced  by  a  debauch, 
by  over-fatigue,  or  by  inhaling  putrid  vapours,  or 
any  specific  poison;  and  it  includes  most  of  the 
cases  wliich  come  under  the  term  cachexia,  which 
really  seem  to  difter  from  fever  solely  in  the  slow- 
ness, or,  we  might  almost  say,  the  perpetuity,  of 
some  of  them.  That  the  causes  of  cachexia  may 
be  hereditary,  or  derived  from  remote  disorders  of 
assimilation,  is  no  sign  of  difference  in  the  processes, 
all  of  which  may  be  included  in  our  formula. 

Before  proceeding  further,  we  may  remark  upon 
the  strange  controversy  which  occupied  the  atten- 
tion of  our  forefathers,  when  they  disputed  whether 
there  could  be  such  a  thing  as  essential  or  idiopathic 
fever  (i.e.  fever  dependent  on  blood  disease  or  other 
general  disorder),  or  whether  all  fever  was  not  de- 
pendent upon  local  disease,  being  itself  an  "  irrita- 
tion "  of  the  constitution  consequent  thereupon. 
The  kind  of  argument  was  this  :  Local  inflamma- 
tion excites  general  fever;  therefore,  all  general  fever 
is  excited  by  local  inflammation.  In  accordance 
with  this  doctrine,  some  believed  typhoid  fever  to  be 
an  inflammation  of  the  brain,  or  lungs,  or  intestines; 
some  believed  the  cold  stage  of  ague  to  be  caused 
by  congestion  of  the  heart,  &c.  This  false  doctrine 
was  supported,  moreover,  by  the  results  of  post- 
mortem examination,  for  the  local  congestions  dis- 
covered after  yellow  fever,  for  instance,  were  as- 
sumed to  be  the  cause  of  the  general  symptoms. 
Pathologists  of  this  school  resembled  the  Brahmin 
philosopher,  who  put  the  earth  on  an  elephant,  the 
elephant  on  a  tortoise,  and  so  on,  without  reflecting 
that  the  putting  oft'  a  difficulty  is  no  solution  of  it. 

The  more  liberal  and  comprehensive  pathology 
of  the  present  day  enables  us  to  escape  the  difiiculty 
of  having  to  choose  between  two  seemingly  opposite 
theories  by  accepting  them  both,  because  each  is  true 
under  certain  circumstances.  There  are  cases 
in  which,  by  allaying  local  irritation,  feverishness 
disappears  like  magic.  There  are,  again,  other 
cases  in  which  local  medication  is  absurd,  or  impos- 
sible, or  injurious,  and  in  which  "attention  to  the 
general  state  of  health "  will  remove  the  local 
symptoms  without  difficulty.  There  are  others  in 
which  both  sets  of  treatment  are  required;  but  be 
this  as  it  may,  the  local  and  the  general  symptoms 
are  parts  of  one  and  the  same  thing,  and  cannot  be 
dissociated  in  practice.  To  treat  the  feverishness 
which  accompanies  erysipelas,  apart  from  the 
erysipelas,  is  impossible.  Let  us  now  briefly  con- 
sider the  varieties  of  febrile  disorder  which  accom- 
pany local  disease,  whether  as  cause  or  effect. 
They  are — 

1.  The  Common  Symptomatic,  Sympathetic, 
Traumatic  or  Inflammatory  fever. 

2.  The  Irritative  or  Pyfcmic. 

;'.  The  Acute  Hectic,  and  the  Common  Hectic 
or  fever  of  exliaiistinn,  and  Cachexia. 

4.  The  Putrid  Typhoid  type,  arising  from  the 
absorption  of  putrescent  matter.] 

[I.  SvMi'TOMATic  Fever.  Tiiis  will  bo  min- 
utely described,  according  to  modern  ideas,  in  the 
Art.  Inflammation,  to  which  it  properly  belongs. 
Here  we  shall  content  oursclvoa  with  reproducing, 
as  part  of  the  history  of  medicine,  some  of  the 
older  doctrines  found  in  the  works  of  Hunter,  and 
recorded  in  former  editions  of  this  Dictionary.] 

Every  local  complaint  of  any  consequence,  says 
Hunter,  or  wiiich  has  considerable  and  quick  nc- 
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tion  within  itself,  although  not  of  considerable 
magnitude,  affects  more  or  less  the  constitution,  and 
gives  rise  to  what  has  been  called  the  symptomatic 
fever.  These  symptoms  are  the  sympathies  of  the 
constitution  with  a  local  disease  or  injury,  and  will 
vary  according  to  many  circumstances,  such  as  the 
age,  the  quantity  and  manner  of  the  mischief  done. 
Such  fever,  Hunter  believed,  if  an  injury  were 
considerable,  to  be  a  natural  result,  and  a  much 
better  sign  of  health  than  when  no  fever  takes 
place.  Nature,  he  says,  requires  to  feel  the  injury, 
for  where  after  a  considerable  operation  there  is 
rather  a  quiet,  weak  pulse,  often  with  a  nervous 
oppression,  with  a  seeming  difficulty  of  breathing, 
and  a  loathing  of  food,  the  patient  is  in  a  dangerous 
way.  Fever  shows  power  of  resistance;  the  other 
symptoms  show  weakness  and  sinking  under  the 
injury. 

In  spontaneous  inflammations,  says  Hunter,  it  is 
not  easy  always  to  know  whether  the  constitution 
or  the  part  is  first  aft'ected;  the  priority  of  symp- 
toms is  a  guide,  although  the  constitutional  symp- 
toms are  often  so  slight  as  not  to  be  taken  notice 
of. 

Sympathetic  inflammatory  fever,  he  continues, 
is  the  sympathy  of  the  constitution  with  the  first 
stages  of  a  local  disease,  which  excites  an  alarm  in 
the  constitution,  thereby  rousing  up  its  powers  to 
produce  succeeding  actions. 

[So  far  as  Hunter  writes  from  observation  of 
disease,  his  sagacity  is  marked.  But  his  reasonings 
are  obscure  and  self-contradictory;  his  attempts  at 
finding  motives  for  morbid  phenomena  usually  un- 
happy, and  the  conclusions  derived  therefrom 
erroneous.  He  spoke  of  aciion  and  sympathy, 
where  we  'speak  of  chemical  decomposition  of  the 
blood;  he  always  tended  to  lose  sight  of  plain 
facts  in  the  search  for  final  causes;  and  so  spoke  of 
fever  as  a  necessary  and  beneficial  process,  whereas 
it  is  unnecessary,  intrusive,  and  mischievous.  We 
now  consider  fever,  like  inflammation,  to  be  a  dis- 
ease and  a  complication  of  injuries,  and  not  a 
beneficial  process,  although  we  still  continue  to 
speak  of  a  healihy  inflammatory  fever,  by  way  of 
contrast  with  other  cases  which  are  more  un- 
favourable, and  more  unhealthy. 

The  following  extract  from  Mr,  Travers  will 
serve  to  show  the  doctrines  entertained  by  our 
forefathers  on  the  subject  of  fever,  as  arising  from 
irritation : — ] 

"  It  is  scarcely  necessary  to  illustrate  the  in- 
fluence of  an  irritable  temperament  upon  the  conse- 
quences of  casual  injury  or  disease.  Practically, 
we  all  know  it  well.  Wo  say,  such  a  person  woidd 
he  a  had  suhjact  for  a  compound  fniclurc  ;  and 
whoever  has  iiad  opportunities  of  watching  several 
subjects  of  compound  fracture  under  troalnieiit  at 
one  and  the  same  time,  well  knows  the  import  of 
this  phrase,  and  that  the  greatest  degree  of  mischief 
is  often  accompanied  by  the  least  constitutional 
disturbance,  and,  for  this  reason,  is  soonest  and 
most  perfectly  restored.  The  lirst  few  hours  will 
enable  an  experienced  observer  to  determine  whe- 
ther the  subject  of  a  serious  injury  or  operation 
will  do  well  or  otherwise.  How  vastly  dill'erent 
in  different  individuals  is  the  inconvenience  attend- 
ing such  minor  derangements  as  a  boil,  an  en- 
larged gland,  a  whitlow,  or  a  simple  ophthalmia. 
In  some,  the  constitution  seems  ignorant  of  the 
nil'air,  and  the  individual  pursues  his  ordinary  oc- 
cupations.   In  others,  the  whole  system  synipa- 


''"'^  FEVER 
thises;  tlie  spirits  are  ruffled;  the  nights  are  rest- 
less; the  appetite  fails,  the  pulse  acquires  an  undue 
bound;  and  the  white  tongue,  the  creeping  chilli- 
ness, and  slight  erratic  pains  of  symptomatic  fever 
are  present."  {Travcrs  on  Cons/iluiional Irriiatioti, 
p.  15.) 

We  may  set  down  the  ordinary  symptoms  of 
inflammatory  fever,  occurring  in  consequence  of 


local  inflammation  in  common  parts,  and  in  a 
healthy  habit,  as  follows:— The  pulse  is  frequent, 
full,  and  strong;  all  the  secretions  are  diminished; 
the  patient  is  vigilant  and  restless;  the  perspiration 
is  obstructed,  and  the  skin  is  hot  and  dry;  the 
urine  is  high-coloured,  and  in  small  quantity,'  the 
mouth  is  parched,  and  the  tongue  furred;  an  op- 
pressive thirst  is  experienced;  with  disturbance  of 
the  nervous  system;  loss  of  appetite  and  sleep;  and, 
in  some  cases,  delirium. 

As  Dr.  Thomson  has  remarked,  "  the  inflam- 
matory fever,  succeeding  to  external  injuries,  or 
to  chirurgical  operations,  undergoes  a  kind'  of 
natural  crisis,  by  the  appearance  of  suppuration 
In  these  instances,  therefore,  unless  when  th( 
patient  is  strong  and  in  full  health,  when  the  dis 
ease  is  seated  in  an  organ  of  much  importance  to 
life,  or  is  in  danger  of  spreading,  as  is  the  case  in 
all  inflammations  of  the  membranes  lining  the  three 
great  cavities  of  the  hoAy,  the  lancet  ought  to  be 
used  with  caution.    For  we  may,  by  too  free  a 
detraction  of  blood,  produce  a  sudden  sinking  of 
the  powers  of  life,  and  convert  the  existing  con- 
stitutional symptoms  into  fever  of  a  difi'erent  type 
or  character.    But,  in  all  cases  of  inflammation, 
in  which  any  doubt  arises  with  regard  to  the 
farther  general  detraction  of  blood,  it  ma}',  I  be- 
lieve, be  laid  down  as  a  general  rule,  that  it  is 
safer  to  employ  local  than  general  blood-letting." 
(Lectures  on  Ivjlammalion,  p.  170.) 

Here  we  leave  the  subject,  referring  our  readers 
to  Art.  Inflammation  for  the  modern  views.] 

[II.  Irritative  or  Pyemic  Fever.  Under 
this  designation  we  include  the  sum  of  the  con- 
stitutional symptoms  which  accompany  the  class  of 
local  inflammations  of  which  erysipelas  and  diffuse 
inflammation  are  types.  It  corresponds  strictlv 
with  the  irritative  fever  of  Butter,  and  the  consti- 
tutional irritation  of  Travel's. 

It  was  evidently  considered  by  Travers,  and  the 
other  writers  of  that  generation,  that  fever,  i.e. 
sj'mptomatic  fever,  was  a  normal  consequence  of 
injuries  in  healthy  persons  ;  but  that,  under  certain 
depressing  circumstances,  the  symptoms  displayed 
were  not  those  of  fever,  but  of  acute  constitutional 
irritation,  arising  from  the  action  of  an  injuiy  or 
poison  on  the  nervous  system.  At  that  day, 
humoral  pathology  was  in  abeyance,  and  solidisni 
reigned  undisturbed.  D'mcl  irritation  was  the 
term  used  to  signify  the  primary  effect  of  the  injury 
or  poison;  rejkoled  irritation,  the  effects  of  ' the 
changes  which  it  subsequently  set  up  in  the  blood. 

The  symptoms  of  irritative  fever,  using  the  word 
to  sigiiify  the  constitutional  symptoms  of  pyremia 
and  (iiifuse  inflammation,  are  thus  summed  up  by 
Mr.  Travers  :  —  "  Jiigors,  nausea,  and  retching, 
abdominal  tension,  restlessness,  and  depression  of 
spirits,  with  a  rapid  and  feeble  pulse,  coated  tongue, 
pinched  countenance,  partial  perspirations,  and",  at 
length,  delirium,  followed  by  stupor  and  laborious 
Ijreathmg."  {ConslUulioiMl  In-italio„,  p.  270'.) 
Ine  presence  of  inilaramation,  continues  Mr. 
•I- ravers,  is  an  indication  of  power,  and  implies  that 


the  nervous  system  is  unexhausted.  Pain  and 
fever  are  incompatible  with  the  state  of  high  nros 
tration.  The  pulse  of  real  fever  does  not  exceed 
a  certain  limit,  and  that  consists  with  tlie  property 
ol  distinctness;  when  it  is  innumerable,  and  from 
that  cause  indistinct,  it  ceases  to  be  fever. 

Rigors  followed  by  increased  heat,  sometimes  by 
profuse  and  fetid  perspirations;  action  of  the  lieart 
more  rapid,  tumultuous,  and  oppressed,  than  in 
common  symptomatic  fever;  pulse  jerking  and  soft, 
and  from  120  to  ICO  or  more;  breathing  rapid 
that  IS  from  30  to  40  or  more  per  minute;  nervous 
system  variously  affected:  sometimes  the  mind 
quite  clear;  some  sleep,  if  there  be  no  local  pain- 
sometimes  delirium;  later,  stupor  or  coma,  with 
twitchmgs  or  jerkings  of  the  limbs:  in  some  cases 
great  irascibility  and  snappishness;  hiccough  op- 
pression at  the  region  of  the  heart,  and  faintness- 
the  bowels  sometimes  the  seat  of  eliminative  ef- 
forts; putrid,  or  bilious,  or  offensive  motions,  or 
redness  of  tongue,  with  aphthte;  in  most  cases 
tongue  coated,  diy,  and  white,  or  moist  and  yellow; 
at  a  later  stage  dry  and  black;  nausea,  retching^ 
and  vomiting  very  frequent;  urine  vai-iable.  Such' 
are  the  symptoms. 

These  symptoms  admit  of  classification  in  various 
sets  of  cases,  and  the  best  is  that  proposed  by  Dr. 
Ferguson,  in  his  work  on  puerperal  fever,  with 
which  this  malady,  as  seen  in  the  surgical  records 
of  hospitals,  is  perfectly  homologous,  if  a  wound 
or;  injury  be  substituted  for  a  recently  emptied 
womb.    The  first  form  is  that  in  which  local  s}Tnp- 
toms  at  the  seat  of  injury  preponderate,  as  in  the 
peritoneal  form  of  puerperal  fever,  or  in  cases 
of  Irritative  Fever,  related  Art.  Erysipelas,  or 
111  the  following  description  of  phlebitis  after  vene- 
section, from  Mr.  Travers  :  — 
_  "  Moderate  swelling,  but  great  tension  of  the 
limb,  and  cordy  hardness  of  the  vein,  traceable  to- 
wards the  axilla;  insupportable  pain,  sense  of 
weight  and  immobilit}-,  with  a  festered  or  oozing 
state  of  the  orifice,  are  local  symptoms;  but  the 
extreme  constitutional  excitement,  morbid  vigilance, 
mental  irritability  and   despondency,  partaking' 
more  of  the  nervous  than  of  the  simple  inflamma- 
tory type,  is  peculiar.    The  blood  drawn  is  strongly 
Clipped  and  bufty.    The  pulse,  rapid  and  stringj-, 
becomes  more  full  and  soft  after  copious  depletion, 
but  the  pain  is  only  partially  relieved."  Surgically 
speaking,  the  safety  of  a  "patient  in  such  a  state 
will  depend  on  free  incisions.    (See  Kii vsii-ela.s 
AND  Diffuse  Inflammation.)    Besides  the 
danger  arising  from  enormous  suppuration  in  loco, 
affecting  probably  the  veins  and  lymphatics,  there 
is  that  of  secondary  abscesses  into  the  joints  or 
viscera. 

The  second  form,  says  Dr.  Ferguson,  assumes 
the  character  of  mild  typhus,  with  intestinal  irrita- 
tion.    After  a  rigor  and  hot  fit,  there  is  marked 
irritation  of  the  mucous  membrane  of  the  intestinal 
canal,  either  vomiting,  nausea,  or  diarrhrea,  in 
which  the  evacuations  display  every  shade  and  de- 
gree of  colour  and  consistence.    The  tongue,  at 
first  loaded  and  white,  soon  becomes  preternatiirally 
red.    The  skin  is  dry,  hot,  and  dusky  yellow;  the 
mind  is  unsettled,  without  being  absolutely  de- 
lirious, and  the  impressions  on  the  e\'cs  are  un- 
wontedl}'  vivid;  the  debility  extreme,  and  the 
limbs' tremulous.  This  form,  if  it  terminates  fatally, 
probably  does  so  by  purulent  deposits,  as  the  for- 
mer docs. 
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The  third  form  is  marked  by  anomalous  nervous 
symptoms;  extreme  terror  and  depression;  sudden 
and  death-like  faintiugs;  sighing,  tremors,  and 
cramps — as  in  the  case  of  Mr.  Elcock,  who  died  in 
forty  hours  after  the  receipt  of  a  puncture  in  dis- 
section, with  no  local  symptoms,  hut  with  all  the 
violent  and  alarming  excitation  of  the  nervous  sys- 
tem peculiar  to  hydrophobia.    {Travers,  op.  cit.) 

The  fourth  form  is  the  ataxic,  or  that  in  which 
local  deposit  in  various  organs  defies  all  calculation, 
and,  too  often,  all  remedy.  Extreme  prostration: 
a  rapid  pulse;  a  skin  dry,  or  offensively  perspiring; 
a  dusky  red  patch  on  the  cheek;  "a  dull,  glassy 
eye,  encircled  in  leaden  lids;"  oppressed  and  sigh- 
ing respiration;  mind  calm,  and  often  wonderfully 
unconscious  of  danger.  Such  are  the  general  symp- 
toms which  attend  those  pyffimic  states,  of  which 
rapid  effusion  into,  and  disorganisation  of,  the  eye, 
braio,  joints  or  viscera,  are  the  usual  and  fatal  con- 
sequences. (See  Erysipelas,  Abscess,  Vymmw, 
Poisoned  Wounds.) 

The  treatment  will  be  found  under  the  articles 
just  quoted.] 

[III.  Hectic.  Acute  hectic  is  a  constitutional 
condition  for  which  the  surgeon  maj'  be  consulted, 
and  in  which  he  may  have  to  rely  on  his  own 
sagacity  for  the  detection  of  the  local  cause. 

As  we  observed  in  the  article  Abscess,  shivering 
is  an  accompaniment  of  most  blood  changes.  It 
occurs  at  the  beginning  of  fever  and  inflammation, 
for  instance.  But  there  is  another  kind  of  shiver- 
ing, which  may  occur  in  the  course  of  an  inflam- 
matory attack, and  which  indicates  that  pus  is  being 
absorbed  from  the  seat  of  disease. 

It  is  often  stated  in  surgical  books  that  rigors 
are  a  sign  of  suppuration.  This  is  not  true  in  a 
general  sense  ;  on  the  contrary,  suppuration  may 
occur  without  rigors ;  but  they  occur  when  the 
pus  under  certain  circumstances,  not  having  vent, 
is  absorbed  into  the  blood;  and  they  constitute 
the  first  state  of  acute  hectic. 

We  define,  then,  the  acute  hectic,  to  be  a  fever 
having  daily  paroxysms,  and  depending  on  the 
absorption  of  decomposing  pus. 

The  symptoms  are  usually  these.  A  patient, 
who  has  some  concealed  abscess,  or  who  has  an 
abscess  which  is  not  opened,  or  which  if  opened 
does  not  thoroughly  discharge  itself,  is  seized  with 
violent  shivering,  exactly  resembling,  and  probably 
quite  as  severe  as  the  cold  stage  of  an  ague.  The 
most  remarkable  case  which  the  writer  ever  saw 
is  that  of  a  lady  with  ovarian  disease  of  tliirty 
years'  duration,  who  was  suddenly  seized  with 
shivering,  the  commencement  of  a  fatal  illness; 
BO  severe  was  it  that  she  was  quite  unable  to 
move  fronr  her  chair  to  the  other  side  of  the 
room  to  ring  for  assistance.  It  is  attended  with 
blueness  of  the  nails,  shrinking  of  the  fingers 
and  all  the  other  signs  of  ague.  To  this  follows  a 
hot  fit,  with  flushing,  headache,  and  thirst:  and 
to  this,  a  sweating  fit;  the  hair  and  skin  and  bed- 
clothes being  soaked  in  a  clammy,  offensive  perspir- 
ation, which  goes  off,  leaving  symptoms  of  cx- 
tronic  debility. 

The  time  at  which  the  writer  has  observed 
these  symptoms  to  come  on,  has  been  from  four  to 
six  r.M. ;  and  tliey  last  from  eight  to  ten  hours  in 
well  marked  cases.  During  the  day,  paleness,  and 
quickness  of  the  pulse  and  languor  remain.  If 
the  case  goes  on,  tho  next  symptom  is  n  cleaning 


of  the  tongue,  the  epithelium  of  which  becomes  thin, 
so  that  it  looks"  like  a  dog's  tongue,  or  even  red- 
der. To  this  follows  a  tendency  to  diarrhcfia;  and 
frequently  very  decided  attacks  of  that  malady, 
with  mucous  and  bloody  evacuations.  Meanwhile 
the  appetite  fails :  sleep  is  lost :  the  hair  falls  off, 
emaciation  increases,  and  unless  the  local  cause  be 
removed,  the  patient  either  passes  into  the  state 
we  call  the  Typhoid-lihe  or  Sulphide-qf-Ammonium- 
in-ihe-blood-siage,  or  else  sinks  exhausted. 

That  these  symptoms  arise  from  the  absorption 
of  deleterious  matter  from  abscesses  and  the  like, 
is  evident,  partly  from  the  facts  of  the  case  and 
from  analogy;  partly  from  the  instant  relief  afforded 
when  the  abscess  is  opened,  or  other  means  taken 
to  remove  the  cause.  (See  Case,  Art.  Abscess, 
p.  8.) 

Whenever  such  symptoms  present  themselves, 
therefore,  the  surgeon  is  bound  to  make  the  most 
diligent  scrutiny  for  some  local  cause  which  can 
give  rise  to  them. 

Nevertheless,  Hunter  and  his  followers  denied 
that  the  absorption  of  pus  gave  rise  to  hectic;  be- 
cause, said  they,  much  pus  is  absorbed  without 
hectic.  "  If,"  he  says,  "  the  absorption  of  matter 
always  produced  the  symptoms  above  described, 
how  could  any  patient  who  has  a  large  sore  pos- 
sibly escape  hectic  ?  for  there  is  no  reason  to  sup- 
pose that  one  sore  can  absorb  more  readily  than 
another.  If  absorbed  matter  occasioned  such  vio- 
lent effects  as  have  been  commonly  ascribed  to  it, 
whj'  does  not  venereal  matter  do  the  same.^ 
We  often  know  that  absorption  is  going  on,  by 
the  progress  of  buboes.  A  large  one,  just  on  the 
point  of  bursting,  has  been  known  to  be  absorbed, 
in  consequence  of  a  few  days'  sea-sickness.  The 
person  continued  at  sea  for  four-and-twenty  days 
afterwards;  yet  no  hectic  symptoms  followed,  but 
only  the  specific  constitutional  effects,  which  were 
of  a  very  different  description." 

To  this  the  reply  is  simple.  It  is  not  pretended 
that  the  absorption  of  pus  simplicitcr  will  cause 
hectic  ;  but  of  pus,  and  of  other  substances  in  cer- 
tain states  of  decay*  This  is  well  illustrated  by 
a  case  put  by  Hunter  himself.  He  says  that  in 
large  chronic  abscesses  the  hectic  seldom  comes  on 
until  after  they  have  been  opened,  although  they 
may  have  been  forming  matter  for  months.  But 
in  such  cases  the  disposition  often  comes  on  soon 
after  opening. 

Tho  fact  is,  that  after  the  opening  of  a  large 
and  incurable  abscess  absorption  of  matter  may 
take  place,  which  has  been  partially  decomposed 
by  exposure;  and  which  may  produce  hectic  now, 
though  not  in  its  undecomposed  state. 

The  Hunterian  theory  was  that  hectic  depends 
on  the  parts  being  stimulated  to  produce  an  effect 
which  is  beyond  their  powers;  that  this  stimulus  is 
sooner  or  later  in  taking  eflToct,  in  diifcront  cases, 
and  that  the  constitution  becomes  afll>ctcd  by  it : 
"  Tho  universal  sympathy  with  a  disease  whicli 
gives  the  irritation  of  being  incurable ;"  "  tlie 
constitution  irritated  with  an  incurable  disease-" 
or  "  harassed  with  a  disease  where  the  parts  have 
no  power,  or,  what  is  more  prohablo,  have  no  dis- 
position to  produce  a  salutary  inflammation  and 
suppuration."  These  are  various  explications,  in 
which  the  solidism  of  Hunter  appears  conspicu- 
ously. 

Common  or  Chronic  Hectic.  Under  this  term 
wo  arc  obliged  to  includo  almost  all  tho  con- 


FEVER. 

stitutional  symptoms  of  all  the  diseases  that  wear 
out  life  by  a  process  of  slow  exhaustion,  and  which 
are  attended  with  chilliness  and  accessions  of 
lever. 

_  In  the  first  place,  there  are  the  cases  in  which 
incurable  local  disease  is  the  main  cause  of  the 
hectic  :  such  as  disease  of  joints,  necrosed  bone, 
and  the  like.  In  these  cases  there  may  be  some 
absorption  of  pus;  or  it  may  be  merely  the  contin- 
ued influence  of  pain  and  sleeplessness  ;  of  bad 
appetite,  and  bad  digestion  ;  of  want  of  air  and 
exercise,  which  bring  the  patient  to  the  extremity 
of  weakness. 

In  the  next  place,  hectic  may  arise  from  some 
blood  changes,  which  are  the  result  of  bygone 
morbific  influences,  and  are  the  parents  of  local 
disease.  Thus  in  the  early  stage  of  phthisis,  in 
disease  of  the  kidnej-,  in  secondary  syphilis,  in 
subacute  periostitis,  in  various  forms  of  dyspepsia, 
reiterated  attacks  of  febricula  occur,  consisting  of 
evening  chills,  followed  by  flushes,  hot  skin,  quick 
pulse,  and  night  perspirations.  There  is  no  doubt 
whatever  but  that  these  hectic  symptoms  may 
exist,  either  in  incipient  cachectic  disease,  or  in 
prolonged  disease,  without  being  caused  by  absorp- 
tion of  pus. 

Nevertheless,  the  writer  believes  that  in  cases 
in  which  the  hectic  character  is  the  most  strongly 
marked,  in  which  the  paroxysms  are  most  regu- 
lar, the  pulse  quickest,  the  tongue  red,  and  the 
bowels  most  irritable,  that  there  an  absorption  of 
pus  is  most  probable. 

For  example  :  The  writer  is  at  this  moment  at 
tending  a  gentleman  in  the  early  stage  of  phthisis. 
There  is  some  morbid  deposit  in  the  upper  lobe  of 
each  lung,  some  .cough,  and  some  muco-purulent 
expectoration  ;  but  judging  by  analogy,  no  ground 
forassumiiigabsorption  of  pusmore  than  there  would 
be  in  every  case  of  catarrh.  Moreover,  the  pus  is 
not  offensive.  This  patient  has  had  several  attacks 
of  febricula,  i.  e.  evening  chills  and  proflise  night 
perspirations,  but  they  come  irregularly,  and  al- 
though attended  with  diarrhoea,  it  is  not  severe. 

On  the  other  hand,  the  writer  was  lately  attend- 
ing an  aged  lady  with  epithelial  cancer  of  the 
womb.  As  the  disease  advanced,  the  discharge 
became  more  offensive  and  profuse,  and  the  ulcer- 
ated surface  larger.  On  a  sudden,  one  day  her 
bowels  became  irritable,  and  her  tongue,  from 
being  of  the  ordinary  colour,  was  observed  to  have 
lost  its  epithelium,  and  to  be  red  as  a  dog's  tongue. 
This  condition,  with  evening  paroxysms  of  rest- 
lessness, lasted  till  her  death. 

In  the  former  of  these  cases,  we  assume  that  the 
hectic  arose  from  malassimilation  or  tuberculosis, 
and  indicated  deposit:  in  the  latter,  that  it  indicated 
absorption  of  decaj^ing  pus. 

The  symptoms  of  common  hectic  arc  evening 
chills,  followed  by  heat,  thirst,  and  restlessness, 
and  by  profuse  perspiration.  The  perspiration 
generallybegins  soon  after  the  patient  has  dropped 
asleep,  and  wakes  him  up.  It  is  profuse,  often 
offensive.    The  urine  loaded  with  red  sediment. 

To  tliose  are  added  many  signs  of  wasting  and 
debility.  The  hair  falls,  the  finger  nails  chip,  the 
teeth  decay;  (although  the  theory  has  been  broached 
that  canes  of  the  teeth  is  a  preservative  against 
pntliisis)  ;  the  skin  is  harsh  and  withered,  and 
mere  13  a  general  air  of  languor.  The  state  of  the 
appetite  depends  upon  circumstances.  In  some 
cases,  m  which  the  digestive  organs  are  not  pri- 


marily or  secondarily  involved,  the  desire  for  food 
IS  immense,  and  digestion  amazingly  rapid  In 
others,  in  which  diarrhoea  prevails,  all  food  may 
be  loathed.  The  state  of  the  bowels  too  is  usually 
loose,  but  not  unfrequently  scrofulous  ulceration 
ot  tlie  mucous  membrane  comes  on,  and  then  there 
are  attacks  of  the  severest  pain,  with  bleeding,  and 
that  intolerable  foetor  of  the  motions  which  ensues 
when  blood  is  mixed  with  foecal  matter  and  has 
time  to  decompose.  Death,  in  these  cases,  usually 
occurs  by  asthenia  ;  the  patient  faints  away,  and 
never  recovers.] 

[IV.  The  Putrid  orTvPHoiD  Type  of  traumatic 
fever,  is  that  which  is  caused  by  the  absorption 
of  truly  putrescent  matter,  probably  of  the  sulphide 
of  ammonium. 

John  Hunter,  who  may  always  be  depended 
upon  when  he  describes  what  he  has  seen,  devotes 
a  section  of  his  work  on  the  Blood  and  Inflam- 
mation to  what  he  calls  dissolution,  or  the  manner 
in   which  death  occurs  after  external  injuries. 
He  says  that  it  may  occur  at  any  stage  after  an 
injury ;  sometimes  appearing  to  be  a  continuation 
of  the  sympathetic  fever,  sometimes  following  a 
protracted  suppuration  and  hectic.    A  man,  he 
says,  shall  lose  his  leg,  or  suffer  a  bad  compound 
fracture,  and  the  earliest  symptoms  shall  have  sub- 
sided, and  all  seem  to  be  going  on  well,  "  when 
suddenly  he  shall  be  attacked  with  a  shivering  fit, 
which  shall  not  perform  all  its  actions,  viz.  shall 
not  produce  the  hot  fit  and  sweat,  but  shall  con- 
tinue a  kind  of  irregular  hot  fit,  attended  with  loss 
of  appetite,  quick  low  pulse,  and  sunken  eyes,  and 
the  person  shall  die  in  a  few  days."    "  Or,  if  the 
local  disease  does  not  or  cannot  heal,  and  is  such 
as  to  affect  the  constitution,  it  then  brings  on  the 
hectic,  and  sooner  or  later  dissolution  takes  place." 

The  symptoms,  according  to  Hunter,  are  shiver- 
ing and  vomiting,  oppression,  anxiety,  and  expecta- 
tion of  death;  quick  small  pulse,  perhaps  bleeding 
from  the  whole  surface  of  the  sore  ;  often  mortifi- 
cation, with  every  sign  of  dissolution  in  the  coun- 
tenance. 

This  disease  also,  he  says,  has  been  supposed  to 
arise  from  the  absorption  of  matter.  It  is  apt  to 
follow  violent  and  long-continued  inflammations 
and  suppurations,  particularly  of  the  lower  ex- 
tremity ;  it  takes  place  more  readily  in  hospitals 
than  in  private  houses,  and  in  cities  than  in  the 
country.  It  is  liable  to  follow  amputation  of  the 
leg,  and  cutting  for  the  stone  in  fat  men  who  have 
lived  well  ;  and  appears,  according  to  Hunter,  to 
be  a  thorough  failure  and  abandonment  of  vital 
power.  Hectic  and  "  dissolution,"  he  adds,  are  by 
no  means  the  same  disease  ;  and  that  hectic  may 
generally  be  relieved  if  its  cause  be  removed  ; 
whereas  "  dissolution  seems  more  to  be  connected 
with  the  past  than  the  present;"  that  is, to  be  the  re- 
sult of  foregone  and  irremediable  exhaustion. 

It  is  easy  to  recognise  in  Hunter's  description 
some  cases  of  pyajmia,  perhaps  some  of  hospital 
gangrene  ;  and  above  all,  the  condition  which  we 
now  proceed  to  describe. 

Suppose  a  large  chronic  abscess,  which  has  been 
opened  ;  the  sac  has  bled,  the  pus  has  putrified. 
Now  come  shivering,  a  hot  skin,  duskycoiiiplexion, 
dry  brown  tongue,  sordes  on  the  teeth,  and  weak, 
fluttering  pulse.  The  ulcer  or  snc  ceases  to  sup- 
purate, but  oozes  a  scanty  bloody  serum.  The 
bowels  aro  probably  loose  ;"  the  nervous  system  is 
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profoundly  disturbed  ;  low  muttering  delirium, 
twitching,  and  the  other  well-known  symptoms 
which  usher  in  death. 

That  these  symptoms  arise,  not  from  exhaustion, 
as  Hunter  thought,  but  from  poison,  was  distinctly 
believed  long  before  Plunter,  but  was  proved  ex- 
perimentally by  M.  Bonnet  of  Lyons,  in  a  paper 
published  in  the  Gazette  Medicah,  and  translated  in 
the  London  Medical  Gazette  for  1837,  (vol.  xxi. 
p.  490,  On  the  absorption  of  pus  tvJiich  Jias  been  in 
contact  with  the  atmosphere.) 

M.  Bonnet  shows  that  the  foetor  of  putrid  pus 
depends  on  the  presence  of  sulphide  of  ammonium, 
which  cannot  be  detected  in  it  by  ordinary  tests, 
because  the  presence  of  albumen  sets  at  nought 
all  the  ordinary  metallic  reactions.  The  same  with 
the  blood  and  urine.  But  if  test  papers  be  exposed 
to  the  vapour  o/'Mcp!«s,  raised  if  necessary  by  heat, 
all  the  reactions  are  exhibited  perfectly.  He  gives 
the  following  case : — 

A  man  received  a  severe  bruise  of  the  ankle. 
Gangrene  of  the  skin  and  subcutaneous  tissues 
followed.  The  pus  had  an  indescribable  foetor,  and 
gave  off  vapours  which  restored  reddened  litmus 
and  blacked  lead  paper.  So  soon  as  the  sores  were 
bathed  with  this  fetid  pus,  on  the  10th  day  "  he 
was  seized  with  rigors,  which  having  lasted  an 
hour,  were  followed  by  fever,  with  extreme  ac- 
celeration of  the  pulse,  and  abundant  sweats.  The 
febrile  attacks  were  repeated  imtil  the  14th  day, 
sometimes  in  the  morning  and  sometimes  in  the 
evening.  At  a  later  period  they  were  no  longer 
preceded  by  a  sensation  of  cold,  and  were  merely 
characterised  by  fever  and  sweating.  These  fits 
were  accompanied  by  a  very  fetid  diarrhcea,  the 
loss  of  strength  became  extreme,  and  the  face  of  a 
paleness  slightly  tinged  with  yellow." 

On  the  16th  day  a  large  quantity  of  sulphide  of 
ammonium  was  detected  in  the  pus.  On  the  17th 
a  small  quantity  of  blood  was  taken,  more  fluid 
than  usual,  and  of  the  colour  of  wine  lees  when  sligh  tly 
wetted.  It  gave  off  vapours  of  ammonia,  as  dis- 
covered by  a  glass  rod  dipped  in  hj'drochloric  acid  ; 
and  of  sulphuretted  h3'drogen  likewise.  The  urine 
was  clear,  pale,  with  no  sediment,  and  alkaline  ; 
its  vapour  gave  the  same  reactions  as  that  of  the 
blood. 

In  another  week,  the  fcetor  of  the  pus  abated, 
and  the  urine  recovered  its  acidity. 

Dr.  T.  Herbert  Barker's  experiments  on  the  in- 
halation of  cesspool  vapours,  and  of  sulphide  of 
ammonium,  give  precisely  similar  results — excited 
circulation  and  thirst,  twitching  of  the  limbs,  and 
dry  dark  tongue  :  after  death  the  blood  was  found 
dark  and  ill  coagulated  ;  the  corpuscles  dissolved, 
and  congestion  of  fluid  blood  in  the  vascular  organs. 
(0«  Injluence  of  Sewer  Emanations,  iS'anitari/  lie- 
view,  1  !558,  Ealracl  from FothcryiLiian  Prize  Essay.) 

Dr,  Richardson,  who  obtained  the  Astley-Cooper 
prize  for  his  essay  on  the  Coagulation  of  the  Blood, 
and  whose  zealous  prosccuti(m  of  experimental  re- 
Bcarch  is  well  known,  has  the  following  observations 
on  this  subject : — 

"  In  cases  where  putrid  matter  is  imbedded  in 
the  system,  as  when  deep  seated  abscesses,  open  by 
listuliuis  canals  to  the  air,  exist  in  the  organism, 
and  contain  pus  in  a  state  of  partial  decomposition, 
ammonia  is  fully  generated  by  decomposition  of  the 
putrid  material,  and  is  sometimes,  I  have  reason 
to  suspect,  when  the  exit  for  the  pinulent  matter 
is  not  free,  absorbed  by  the  surrounding  tissues, 


and  taken  up  into  the  blood.  Here  received,  the 
toxical  effect  is  not  slow  in  being  developed,  and 
the  '  typhoid  '  which  succeeds  is  the  result,  not  of 
so-called  irritation,  not  of  exhaustion  from  the 
drain,  but  of  poison  generated  in  the  cavity  and 
conveyed  from  it  to  the  body  at  large."  {On  the 
Coagulation  of  the  Blood,  Land.  1858,  p.  353.) 

The  effect  of  a  too  alkaline  state  of  the  blood  is 
shown  in  these  cases  by  the  corpuscles,  whith  be- 
come crenate,  many-sided,  collapsed,  or  even  dis- 
solved. 

To  sum  up  our  observations  on  the  varieties  of 
hectic  fever :  we  have  shown  that  there  is  one 
division  of  so-called  hectic  in  which  the  symptoms 
depend  upon  intrinsic  blood  changes,  which  are 
caused  by  mal-assimilatinn,  and  which  often  accom- 
pany the  beginning  of  tubercular  and  other  deposits. 
Such  feverish  symptoms  are  very  irregular,  and  may 
be  so  slight  as  to  merge  into  mere  cachexia. 

But  there  is  another  set  of  cases  of  hectic,  de- 
pendent upon  absorption  of  decaying  or  putrid  pus. 
Probably,  if  such  pus  finds  its  way  bodily  into  the 
blood-vessels,  we  shall  have  pyajmia.  If  its  vapour 
or  serum,  then,  according  to  the  quantity  and  in- 
tensity of  the  matter  absorbed,  we  may  have  the 
acute  hectic,  the  milder  common  hectic,  or  the  pu- 
trid variety.  (See  also  Abscess,  p.  9.)] 

[Tkeatment  op  the  varieties  op  Hectic, 
We  cannot  undertake  to  detail  the  treatment  of 
that  sort  which  accompanies  broken  health  in  gen- 
eral, otherwise  we  should  be  here  repeating  matters 
which  will  be  found  under  the  head  of  chronic  in- 
flammation and  scrofula  ;  or  which  would  embrace 
the  whole  treatment  of  disorders  of  mal-assimilation. 

But  as  regards  the  varieties  of  true  hectic  from 
absorption,  the  indications  are  palpably  these  two  : 
first,  to  remove  the  local  cause  if  possible,  and 
whether  or  no  to  strengthen  the  system  as  much  as 
possible. 

The  first  indication  will  be  fulfilled  if  there  be 
a  deep  abscess  in  the  breast  or  perineum,  or  else- 
where, by  giving  free  vent  to  the  matter.  "  If," 
says  Hunter,  "  the  hectic  arises  fi'om  local  disease 
in  such  parts  as  the  constitution  can  bear  the  re- 
moval of,  then  the  diseased  part  should  be  removed 
by  amputation."  "  I  have  known  a  hectic  pulse  at 
120  sink  to  90  in  a  few  hours  upon  the  removal  of 
the  hectic  cause.  I  have  known  persons  sleep 
sound  the  first  night  without  an  opiate,  who  had 
not  slept  tolerably  for  weeks  before.  I  have  known 
cold  sweats  stop  immediately, as  well  as  those  called 
colliquative.  I  have  known  purging  immediately 
stop  upon  the  removal  of  the  hectic  cause,  and  the 
urine  drop  its  sediment," 

Every  sort  of  local  treatment  capable  of  relieving 
the  particular  local  condition  present  is  to  be  put 
into  force.  But  in  a  condition  of  poisoning  by  sul- 
phide of  ammonium,  surgeons  will  do  well  to  re- 
move or  neutralise  the  matter  whose  decomposition 
furnishes  that  substance.  Abscesses,  therefore 
should  be  drained  by  M.  Chassaignac's  drain  tubes' 
if  they  seem  appropriate.  Matter  should  not  be 
allowed  to  bag  or  lodge,  and  adapinte  chemical 
moans  should  bo  adopted  to  deodorise  any  that 
remains. 

The  writer  lays  stress  on  the  word  adei^ualo. 
Vexatious  is  it  to  see  a  man  rotting  with  a  jnitrid 
abscess,  and  having  perhaps  a  tray  of  charcoal  by 
his  bed-side  and  a  little  chloride  of  lime  on  a  rag 
outside  the  wound.  S  urely  thoro  urc  clicinicn.1  inoans 
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at  hand,  including  watery  solutions  of  creosote,  of 
nitrate  of  lead,  chloride  of  zinc,  Condy's  permanga- 
nates, and  the  chloride  of  lime;  which,  if  effectually 
applied,  will  neutralise  putrescent  matter. 

In  the  general  treatment,  the  first  point  is  to 
supply  a  most  abundant  and  varied  nutriment,  so 
that  the  blood,  filled  with  new  and  healthy  matter, 
may  better  bear  the  exhaustion  consequent  upon 
the  elimination  of  the  old.  The  ingenuity  of  the 
practitioner  will  often  be  taxed  to  suggest  fresli 
articles  to  stimulate  an  enfeebled  stomach,  for  it  is 
most  true  that  novelty  and  change  are  most  essen- 
tial. First,  we  may  mention  the  preparations  of 
meat ;  essence  of  beef  and  gravy  soups  ;  turtle, 
mock-turtle,  calves'  tail,  and  other  gelatinous  soups- 
milk  flavoured  with  rum,  with  orange  peel,  or  va- 
nilla; isinglass;  fish  soup,  fish  pudding  with  cream, 
custards  thickened  with  pounded  meat;  potted  beel 
or  tongue ;  the  starches  in  their  turn,  arrowroot, 
sago,  tapioca,  tons  les  mois  and  salep;  Indian  meal, 
chocolate  and  cocoa;  the  oily  fishes,  cod-liver  oil,' 
eels,  American  oysters;  gum-arabic  and  tragacanth- 
lastly,  the  various  wines  and  beers,  especially 
Guinness's  genuine  Dublin  porter. 

Next  to  nourishment,  the  means  of  sharpening 
the  appetite  are  to  be  cultivated.  For  most  cases 
an  acid  tonic  with  quina  in  small  doses,  or  some 
other  light  bitter,  answers  best;  or  perhaps  the 
nitromuriatic  or  sulphuric  acid. 

For  sleeplessness  and  pain,  adequate  doses  of 
morphine  should  be  given.  When  the  paroxysms 
of  shivering  are  diurnal  and  regidar,  the  writer  has 
sometimes  succeeded  in  postponing  or  averting 
them  by  large  doses  of  quinine,  or  by  opiates,  or 
ether,  given  before  the  fit,  as  in  ague.  But  this 
plan  does  not  answer  many  times  in  succession. 

_  The  perspirations  may  be  mitigated  by  the 
dilute  mineral  acids,  Griffiths'  iron  mixture,  or,  as 
Dr.  R.  Dickson  suggests,  by  the  oxyde  of  zinc. 

Diarrhoea  may  be  mitigated  likewise  by  the 
mineral  acids;  or,  if  the  tongue  be  red  and  aphthous, 
by  bismuth,  chalk,  gum,  and  small  doses  of  opium, 
Vegetable  bitters  and  astringents  have  their 
uses,  provided  they  promote  and  do  not  interfere 
with  the  appetite  and  digestion.  Pure  tannin  in 
grain  doses  ;  or  still  better,  the  decoction  of  oak- 
bark,  or  tincture  of  galls,  is  a  very  efficient  and 
agreeable  tonic  ;  the  pure  bitter  quassia  or  hop  is 
also  palatable;  and  the  decoction  of  bark  with  nitric 
acid  requires  no  praise.  (7?.  Druill.) 
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with  tho  ulnar  side  of  "the  metacarpal  bone  or  first  1 
phalanx  of  the  little  finger,  or  with  the  radial  side' 
ot  the  analogous  bones  of  the  thumb.] 

Fingers  Supkrnumerahy. 

Since  allowing  the  redundant  number  of  fingers 
to  remam  would  keep  up  deformity,  and  create 
tuture  inconvenience,  the  surgeon  is  called  upon  to 
amputate  them.  The  redundant  fingers  may  be 
with,  or  without,  a  nail;  seldom  more  numerous 
than  one  upon  each  hand  ;  generally  situated  just 
on  the  outside  of  the  little  fingers;  and,  so  far  as 
my  observation  extends,  incapable  of  motion  in 
consequence  of  not  being  furnished,  like  the  rest  of 
the  fingers,  with  muscles.  For  the  most  part,  the 
phalanges  are  also  imperfectly  formed,  or  deficient. 
The  best  plan  is  to  cut  off  supernumerary  fingers 
with  a  scalpel,  at  the  place  where  they  are  united 
to  the  other  part  of  the  hand.  The  operation  should 
be  performed  while  the  patient  is  an  infant,  that  is 
to  say,  before  the  superfluous  parts  have  acquired 
much  size. 

Fingers,  Permanent  Contraction  of. 


FINGERS,  ABSCESSES  OF,  see  Whitlow; 
Amputation  of,  see  Amputation  ;  Disloca- 
tions OF,  see  Dislocation;  FiiactuuEs  op,  sec 
Fracture. 

[The  fingers  may  bo  more  or  less  numerous  than 
ordinary,  and  when  perfectly  Ibrniod,  require  no 
surgical  treatment.  Of  this  abnormal  develop- 
ment the  former  is  of  more  frequent  occurrence 
than  the  latter.  The  supernumerary  digit  is  gene- 
rally situated  on  the  ulnar  side  of  the  hand  :  when 
on  the  radial  side,  which  is  much  more  rare,  two 
thumbs  are  present.  These  irregularities  are  here- 
uitniy,  and  usually  occur  on  both  hands  ;  they  do 
not  interfere  with  the  usefulness  of  the  hand  or 
the  remaining  iingers.  M.  Nelaton  mentions 
a  case  ot  four  fingers  only,  or  rather  of  three  fingers 

r  ^  I,''  J  ""^  '  '^^-'i^'^'icy  occurred  on  the 
Jeit  hand.  Similar  cases  are  on  record  uffectiiio- 
mlT  l'"P°'f'--=tly  formed  supern." 

meraiy  tmgers  are  occasionally  found  articulated 


Baron  Dupuytren  has  made  some  interesting 
observations  on  this  affection,  to  which  each  of  the 
fingers,  but  especially  the  ring-finger,  is  liable. 
Most  of  the  individuals  who  have  this  infirmity 
have  been  accustomed  to  make  eflbrts  with  the 
palm  of  the  hand,  and  to  handle  bodies  of  great 
hardness.  When  a  tendency  to  the  complaint  be- 
gins, some  difficulty  is  experienced  in  extending 
the  fingers  ;  and  the  affected  one,  usually  the  ring- 
finger,  soon  becomes  contracted  ;  the  metacarpal 
phalanx  being  first  implicated,  and  the  others 
afterwards  inclining  in  the  same  direction.  In 
this  stage  the  flexion  of  the  two  adjacent  fingers 
becomes  more  marked,  but  no  knottiness  is  yet 
perceptible  in  front  of,  and  around  the  cord  on  the 
palmar  side  of  the  ring-finger.  Its  second  and 
third  phalanges  are  straight  and  movable  ;  the 
first  is  bent  more  or  less  to  a  right  angle,  and  is 
movable  on  the  metacarpal  bone  ;  but  it  cannot 
be  put  into  the  straight  position  by  the  most  violent 
efforts.  Dupuytren  refers  to  a  case  in  which  a 
trial  was  made  to  cure  the  patient  by  means  of 
the  application  of  different  weights,  which  were 
increased  up  to  150  lbs.,  without  the  fle.xion  being 
removed. 

When  the  ring-finger  liasbecorae  veiy  much  bent, 
the  skin  is  thrown  intocurvedfolds,theconcavities  of 
which  are  towards  the  fingers,  and  the  convexities 
towards  the  radio-carpal  articulation.    On  first  in- 
spection one  might  suppose  tho  skin  to  be  diseased; 
but  this  is  not  the  case.  A  tense  cordis  felt  on  the 
palmar  side  of  the  finger;  it  extends  towards  the 
first  phalanx,  and  may  be  traced  to  the  upper  part 
of  the  palm.  When  the  finger  is  bent,  it  disappears 
almost  entirely.    If  attempts  be  made  to  extend 
the  fingers,  the  tendon  of  the  palmaris  muscle  is  felt 
to  move,  and  the  motion  is  propagated  to  the  upper 
part  of  the  palmar  fascia.    The  patient  is  unable 
to  grasp  largish  bodies;  and,  if  ho  try  to  take  hold 
of  them  more  forcilily,  or  an  endeavour  be  made  to 
extend  the  fingers,  he  experiences  acute  pain.  The 
causes  of  this  disease  were  formerly  referred  either 
to  thickening  and  contraction  of  the  skin,  spasm 
of  the  muscles,  disease  of  the  flexor  tendons,  or  that 
of  their  fibrous  sheaths,  or  some  change  in  the  arti- 
cular surfaces  and  lateral  ligaments.    All  was  uii- 
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certainty,  when  Dupuytren  had  iui  opportunity  of 
dissecting  a  hand  in  which  this  infirmity  existed. 
A  drawing  having  heen  first  made  of  it,  the  inte- 
guments were  removed  from  the  palm  and  palmar 
aspect  of  the  finger,  after  which  the  folds  and 
wrinkles  had  entirely  disappeared.  From  this  it 
was  clear  that  the  disorder  did  not  depend  upon 
the  state  of  the  skin.  As  soon  as  the  palmar  fascia 
had  been  exposed,  it  was  found  to  be  tense,  con- 
tracted, and  shortened,  and  that  from  its  inferior 
part  cords  or  hands  proceeded  to  the  sides  of  the 
affected  finger.  On  attempts  being  made  to 
straighten  the  finger,  M.  Dupuytren  observed  that 
the  fascia  became  tense.  He  then  divided  the 
prolongations  of  it  extending  to  the  sides  of  the 
finger.  The  contraction  ceased  immediately,  and 
the  fingers  assumed  a  very  slightly  bent  position. 
In  fact  the  disease  was  ascertained  to  be  owing  to 
the  extreme  tension  of  the  palmar  fascia,  brought 
on  by  a  contusion  of  the  palm,  or  the  long  continued 
pressure  of  hard  substances  upon  it.  The  plan  of 
cure  adopted  by  M.  Dupuytren  consisted  in  mak- 
ing a  transverse  incision,  about  ten  lines  in  length, 
over  the  metacarpo-phalangeal  joint  of  the  riiig- 
finger.  The  skin  was  first  divided,  and  then  the 
palmar  fascia.  As  soon  as  this  had  been  done,  the 
finger  became  straight,  and  could  be  extended 
almost  as  readily  as  in  the  natural  state.  After  the 
operation  the  hand  was  fixed  with  a  bandage  upon 
a  piece  of  pasteboard  for  a  few  weeks,  and  the 
fingers  kept  extended.  In  one  case  M.  Dupuy- 
tren made  semicircular  incisions  ;  one  at  the  base 
of  the  ring-finger  in  order  to  divide  the  two  digital 
and  lateral  prolongations  of  the  palmar  fascia,  sent 
to  this  finger  ;  the  other,  an  inch  and  a  quarter 
from  tiie  first,  in  the  palm  of  the  hand,  for  the 
purpose  of  dividing  the  digital  prolongation  at  its 
root,  and  thus  detaching  it  from  the  palmar  fascia. 
(See  Duimyireii  Clin.  Chir.  t.  i.  art.  1.) 

In  a  lecture,  delivered  subsequently  to  the  pre- 
ceding observations,  M.  Dupuytren  adverts  to 
flexions  of  the  fingers  arising  from  other  causes  ; 
as  a  previous  wound  of  the  palm,  known  by  the 
scar;  alteration  in  the  formation  of  the  phalanges, 
bj'  disease,  and  unattended  with  the  kind  of  cord 
observed  when  the  palmar  fascia  is  implicated  ; 
and  a  division  of  the  extens.or  tendons  with  a  cut- 
ting instrument,  which,  not  being  united  again, 
leave  the  flexors  without  any  antagonists.  A  con- 
tused wound,  producing  sloughing  of  the  skin  of 
the  palm,  may  have  the  same  result  if  its  edges 
he  suffered  to  be  drawn  together,  instead  of  cica- 
trisation being  completed  by  the  fornuition  of  a 
new  cutaneous  texture.  (See  Clin.  Chir.  t.  i.  p. 
S21.)  Burns  of  the  palm  are  frequently  followed 
by  tliis  deformity  when  the  preceding  indication 
is  neglected.  Amongst  other  causes  of  permanent 
flexion,  M.  Dupuytren  notices  deformity  of  the 
articular  surliices  of  the  phalanges,  produced  by  the 
long  continued  position  of  the  fingers  in  certain 
employments,  as  in  lacemakers,  tailors,  &c.  ;  by 
wounds  of  the  flexor  tendons,  or  their  displacement, 
in  consequence  of  liaving  been  extensively  laid 
open  for  the  euro  of  whitlow.  The  wound  of  a 
joint  nifiy  be  another  cause  of  contnicti(ui  of  the 
finger  ;  and  a  gunshot-injury  of  the  llexor  muscles 
may  lead  to  the  same  consequence.  M.  Dupuytrcn'a 
observations  on  this  subject  seem  to  mo  ocjually 
original  and  valuable.  The  toes  are  also  liable 
to  a  contraction,  dependent  upon  a  state  of  the 
plantar  fasciii,  corresponding  to  that  of  the  palmar. 


Diipuytren's  view  of  the  cause  of  contraction  of 
the  fingers  above  alluded  to,  viz.  that  the  bands 
hindering  the  extension  of  the  finger  were  produced 
by  a  permanent  contraction  of  portions  of  the  pal- 
mar fascia,  was  also  held  by  the  late  Mr.  Henry 
Cline,  and,  as  would  appear  from  an  extract  taken 
from  his  lectures,  and  published  in  one  of  the  vo- 
lumes of  the  London  Medical  Gazette,  even  prior 
to  the  period  when  Dupuytren  taught  the  corre- 
sponding doctrine.  The  former  had  also  anticipated 
the  latter  in  the  practice  naturally  dictated  by  such 
contemplation  of  the  cause  of  the  deformity.  MM. 
Goyrand  and  Velpeau,  however,  object  to  the  ex- 
planation of  the  subject  given  by  Dupuytren,  be- 
cause the  digital  slips  of  the  palmar  fascia  terminate 
in,  and  are  fixed  to  the  base  and  sides  of  the  root 
of  each  finger,  whilst  the  diseased  band  is  situated 
in  the  middle  of  the  finger,  and  is  often  prolonged 
to  the  third  phalanx.  They  both  concur,  therefore, 
in  ascribing  this  contraction  to  the  transformation 
of  a  part  of  the  subcutaneous  cellular  tissue  in  front 
of  the  phalanges  into  a  fibrous  band.  M.  Sanson 
also  believes  that  this  is  the  ordinary  case,  and 
that  the  contraction  of  the  palmar  fascia  is  an  ex- 
ception. The  treatment  recommended  by  M.  Goy- 
rand, is  to  make  a  longitudinal  incision  through  the 
skin,  over  each  band,  when  extended  ;  to  sepai'ate 
the  lips  of  the  wound  ;  to  detach  the  fibrous  cords 
by  dissection,  and  to  cut  across  them  when  thus 
detached  from  their  connections.  (See  Gaz.  Med, 
No.  xxxi.  and  xxxii.  Aoirt,  1835.)  Sir  Astley 
Cooper  passes  a  narrow  knife  under  the  cord,  which 
is  cut  through  without  dividing  the  skin. 

[The  fingers  are  subject  to  a  congenital  deformity 
resembling  the  web-foot  of  aquatic  birds  or  animals, 
in  which  the  skin  passes  from  one  finger  to  another, 
connecting  their  lateral  surfaces  for  a  greater  or 
less  extent.  These  deformities  vary  greatly,  both 
as  to  the  width  and  length  of  the  connecting  web  ; 
sometimes  it  extends  only  to  the  first  phalanx,  at 
others  it  implicates  the  whole  length  of  the  finders  • 
in  one  instance  the  intervening  web  may  be  an 
inch  wide  or  more  :  in  another,  the  adhesion  be- 
tween the  fingers  may  be  close  and  intimate.  In 
the  most  extreme  cases,  the  fingers  are  enveloped 
in  one  cutaneous  covering  without  intervals  be- 
tween the  fingers,  the  phalanges  of  which  may, 
however,  be  distinctly  Various  modes  of 

operative  procedure  have  been  devised  for  the  re- 
moval of  these  defoimities.  No  one  plan  is  a|)- 
plicable  to  all  the  cases  ;  the  surgeon  must  in  each 
individual  instance  select  the  operation  most  suit- 
able to  its  peculiarities.  The  most  simple  plan  is 
to  divide'  the  web  longitudinally  into  two  lateral 
halves  from  its  free  edge  to  the  cleft  between  the 
fingers,  then  to  adjust  by  means  of  sutures  the 
edges  of  each  lateral  half,  so  as  to  facilitate  their 
union  by  the  first  intention.  Unfortunately  the 
web  is  always  narrow  exactly  at  the  cleft  between 
the  fingers,  and  when  it  is  divided  the  edges  of 
each  lateral  half  become  widely  separated  ;  tlio 
consequence  is  that  tlioy  can  only  bo  brought  iu 
contact  by  force,  and  union  is  rarely  eil'octed.  The 
grainilating  surfaces  resulting  alter  the  failure  of 
union  on  either  side,  cannot  be  prevented  from 
coalescing,  new  skin  will  not  form  over  them,  and 
iu  spite  of  all  modes  of  dressing  the  deformity  in 
many  cases  will  recur.  To  obviate  this  frecpient 
cause  of  failure  it  has  been  proposed,  in  the  first 
instance,  to  make  a  triangular  flap  from  the  pos- 
terior fold  of  the  web  ;  this  flap  is  to  bo  left  at- 
X  X 
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tached  at  its  base,  and  is  to  correspond  in  shape  and 
size  to  the  space  between  the  knuckles;  its  apex 
should  be  directed  towards  the  free  edge  of  the  web 
the  flap  being  dissected  back  is  to  be  applied  to  the 
cleft  between  the  fingers,  and  must  be  cut  of  suffi- 
cient length  for  this  purpose.    The  remainder  of  the 
web  is  now  to  be  divided  longitudinally  into  lateral 
halves  ;  the  edges  of  each  lateral  half  are  to  be 
adjusted  by  sutures,  and  the  triangular  flap  fitted 
into  the  cleft,  and  there  maintained  by  the  same 
means.    It  has  also  been  suggested  to  make  an 
anterior  and  posterior  triangular  flap  from  the  Aveb, 
to  truncate  their  apices,  and  unite  them  by  sutures 
between  the  fingers  before  making  the  longitudinal 
section  of  the  web.     A  very  ingenious  operation 
is   described  by  M.  Ne'laton,  which  must  ef- 
fectually prevent  the  growing  together  of  th 
contiguous  surfaces   of    the   fingers.      It  con- 
sists in  dividing  the  web  into  a  posterior  and 
an  auterior  flap  ;  the  posterior  flap  being  intended 
to  cover  the  raw  surface  of  one  finger,  and  the 
anterior  that  of  the  other.    Each  flap  is  formed  by 
one  longitudinal  and  two  transverse  incisions,  each 
is  the  counterpart  of  the  other,  and  has  three  raw 
unattached  edges,  and  one  attached.    They  are 
cut  in  the  following  manner.    A  longitudinal  in 
cision  is  made  in  the  centre  of  the  phalanx  of  one 
finger,  on  its  dorsal  aspect  for  the  posterior  flap,  on 
the  palmar  aspect  of  the  other  for  the  anterior  flap  ; 
the  length  of  the  incision  must  correspond  with  the 
depth  of  the  web;  from  either  extremity  of  the 
longitudinal  incision,  a  smaller  transverse  one  is  to 
be  made  towards  the  phalanx  of  the  connected 
finger.    The  lower  transverse  incision  will  corres- 
pond to  the  free  edge  of  the  web  ;  the  upper  will 
cross  the  cleft  between  the  fingers.  Each  flap  is  now 
to  be  dissected  back  towards  the  contiguous  finger  ; 
in  doing  this  the  two  folds  of  tlie  web  will  be 
separated  from  each  other,  one  entering  into  the 
formation  of  the  posterior  flap,  the  other  into  tiie 
formation  of  the  anterior.     Each  flap  will  now  be 
found  to  be  attached  by  one  edge  onlj--,  and  is  to 
be  wrapped  round  the  denuded  surface  of  the 
finger  to  which  it  is  attached.    The  flaps  are  to  be 
adjusted  by  strips  of  adhesive  plaster  and  by 
sutures.] 

FISSURE     (from  findo,  to  cleave  asunder). 
A  fine  crack  in  a  bone  is  so  called. 

FISTULA,  an  opening,  the  consequence  of  a 
wound,  abscess,  or  ulceration;  it  has  no  disposition 
to  heal,  and  is  connected  with  a  ciiannel,  ur  canal, 
running  more  or  less  deeply  and  extensively  in  the 
soft  parts.  From  the  resemblance  of  thi{  channel 
to  the  tube  of  a  pipe,  or  reed,  the  term  is  derived. 
A  fistula  commonly  leads  to  the  situation  of  some 
disease  keeping  up  suppuration  ;  and  from  which 
place  the  matter  cannot  readily  escape.  Thus,  the 
presence  of  a  dead  piece  of  bone,  or  of  a  foreign 
body  often  keeps  up  suppuration,  andtliefistulaconti- 
nues  for  tiie  discharge  of  the  nuitter.  When  an 
abscess  forms  near  the  anus,  the  matter  lodges,  the 
part  is  disturbed  by  the  action  of  the  spiiincter,  and 
iijixlula  in  ano  is  produced.  Sometimes  a  fistula 
IS  jiroduced  by  the  continual  discharge  of  some 
healthy  secretion  through  a  wound,  or  ulcer,  as  ex- 
emplilied  in  salivary,  lachrymal,  and  urinary 
fistulas.  The  lining  of  old  fistulie  may  assume  the 
appearance  of  certain  mucous  membranes,  though 
follicles  and  villi,  like  those  of  the  intestinal  canal, 
have  never  been  observed  in  it.  As  Andral  re- 
marks, when  most  perfectly  organised,  it  can  only 


be  compared  to  the  most  simple  mucous  membranes 
such  as  those  of  the  ureters,  or  lesser  branches  oi' 
the  hepatic  ducts.  The  lining  of  fistulce,  like  nui- 
co«s  membranes  in  general,  when  not  irritated,  is 
pale  and  of  a  greyish  colour  ;  but,  if  affected  with 
acute  or  chronic  inflammation,  it  exhibits  the  same 
shades  of  injection  and  redness  seen  in  a  mucous 
textm-e.  It  is  also  liable  to  certain  aff"ections, 
which  pertain  almost  exclusively  to  mucous  mem- 
branes, as  fungous  growths,  callosities,  &c.  The 
cellular  tissue,  connected  with  the  lining  of  fistula, 
may  become  thickened  and  indurated,  just  like  the 
submucous  cellular  tissue  in  general.  Finally, 
just  as  adhesions  never  take  place  between  the' 
different  points  of  a  surface  lined  by  a  mucous 
membrane,  unless  a  solution  of  continuity  has  taken 
place  in  it,  so  the  sides  of  a  fistula  cannot  adhere 
together,  and  its  cavity  be  obliterated,  unless  in- 
cisions be  made  to  bring  the  textures  and  the 
membrane-like  investment  of  it  into  contact. 
(See  Andral,  Precis  d'Anat.  Pathol,  t.  i.  p.  261  ) 
FISTULA  IN  ANO.  See  Anus. 
FISTUL.E  IN  PERINiEO.  Incisions  in 
the  ui-ethra  generally  heal  with  great  facility;  a 
fact  amply  proved  by  the  common  result  of  litho- 
tomy: but,  when  apertures  are  formed  in  the 
urethra,  either  from  diseased  states  of  the  consti- 
tution and  the  part  together,  or  of  the  latter  alone, 
and  when  they  are  accompanied  with  any  con- 
siderable destruction  of  the  sides  of  the  urethra, 
and  of  the  corpus  spongiosum,  they  are  difiicult  of 
cure.  {Sir  B.  Brodie,  in  Med.  Gaz.  Dee.  26. 1835. 
No.  13.) 

When  the  methods  recommended  for  the  re- 
moval of  strictures  (See  Urethra,  Strictures 
op)  have  not  been  attempted,  or  not  succeeded, 
natme  endeavours  to  relieve  herself  by  making  a 
new  passage  for  the  urine,  which,  although  it  olten 
prevents  immediate  death,  yet,  if  not  remedied,  is 
productive  of  much  inconvenience  and  misery  to 
the  patient  through  life.  The  mode  in  which  nature 
endeavours  to  procure  relief  is  by  ulceration  on 
the  inside  of  that  part  of  the  urethra  which  is  en- 
larged, and  situated  between  the  stricture  and  the 
bladder.  Thus  the  urine  becomes  applied  to  a 
new  surface;  irritating  the  part,  and  occasioning 
the  formation  of  an  abscess,  to  which  the  urine  has 
[iccess;  and  when  the  matter  is  discharged,  be  it 
b}^  nature  or  by  art,  the  urine  passes  thi'ough  the 
perture,  and  generally  continues  to  do  so,  whilst 
the  stricture  remains.  {Sir  A.  Cooper,  Surgical 
Essays,  part  ii.  p.  212.) 

In  rare  cases  a  fistula  in  perinfeo  occurs  as  a 
consequence  of  severe  gonorrhoea.  The  urine 
conies  away  in  a  very  small  stream,  because  the 
urethra  is  inflamed,  swollen,  and  contracted.  At 
last,  a  pain  is  felt  in  the  perinajum,  a  tumor  is  felt 
there;  and  this  state  is  frequently  attended  with 
complete  retention  of  urine,  or  with  great  diflicuUy 
of  making  water.  At  length  the  tumor  bursts,  or 
is  opened  with  a  lancet,  pus  is  discharged,  then 
the  difficulty  of  making  water  subsides,  and,  a  day 
or  two  afterwards,  the  patient  finds  that,  whenever 
e  voids  liis  urine,  a  portion  of  it  comes  through 
the  opcniing  in  the  perinajum.  {Sir  B.  Brodie,  in 
London  I\hd.  Gaz.  vol.  for  1835—36,  p.  486.) 

The  ulceration,  which  is  usually  on  the  side  of 
the  urethra  next  the  external  surface,  commonly 
begins  near,  or  close  to  the  stricture,  although  the 
stricture  may  be  at  a  considerable  distance  from 
the  bladder.    The  stricture  is  sometimes  included 


in  the  ulceration,  by  wliich  means  it  is  removed ; 
but  this  does  not  frequently  happen. 

[If  the  urctlira  gives  way  rapidly,  the  urine 
readil}'  gets  into  the  loose  cellular  textures  of  the 
scrotum  and  penis,  and  it  may  diftuse  itsulf  through- 
out tliem,  producing  violent  and  destructive  in- 
flammation; a  condition  known  as  Extravasa- 
tion OP  Urine.]  The  presence  of  the  urine  pre- 
vents the  adhesive  inflammation  from  taking  place; 
it  becomes  the  cause  of  suppuration  wherever  it  is 
dilTused,  and  the  irritation  is  often  so  great  tiiat 
it  produces  mortification,  first  in  all  tlie  cellular 
tissue,  and  afterwards  in  several  parts  of  the  skin; 
all  of  which,  if  the  patient  live,  slough  away, 
making  a  free  communication  between  the  urethra 
and  external  siu'face,  and  producing  what  are 
tetmed  fistiilce  in  perincBo,  thougii  it  is  plain  enough 
to  every  surgeon  who  knows  the  correct  meaning 
of  the  word  fistula,  that  a  recent  opening,  produced 
in  the  perinreum  by  ulceration  or  sloughing,  ought 
not  to  be  called  a  fistula  immediately  it  is  formed, 
and,  at  least,  not  until  it  has  acquired  some  of  the 
characters  specified  in  my  explanation  of  the  term 
fijsiula. 

A  fistula  in  peiringeo,  then,  is  the  result  of  an 
abscess  in  the  perinEeum,  communicating  with  the 
urethra  at  one  extremity,  and  opening  externally 
at  the  other.  "  The  whole  or  part  of  the  urine 
flows  through  the  fistula,  whenever  the  patient 
makes  water;  the  constant  irritation  of  the  urine 
causes  the  sides  of  the  fistula  to  become  hard  and 
callous;  and,  at  last,  a  sort  of  button-like  pro- 
jection, with  the  orifice  of  the  fistula  in  the  centre, 
is  discovered  in  the  perin£eum.  The  fistula  differs 
in  length  and  size,  and  the  opening  into  the  ure- 
thra differs  in  size  also.  Tliere  is  sometimes  a 
single  fistula,  sometimes  there  are  several;  and, 
accordingly  as  the  fistula  is  larger  or  smaller, 
accordingly  as  there  are  more  or  less  sinuses,  com- 
municating with  the  urethra,  so  does  a  larger  or 
smaller  quantity  of  urine  escape  through  tliis  un- 
natural passage  whenever  the  patient  makes  water. 
Sometimes  the  urine  thus  voided  amounts  to  only 
a  few  drops,  sometimes  it  comes  away  in  a  small 
stream,  and  sometimes  it  comes  away  in  so  large 
a  quantity,  that  that  which  is  voided  by  the  peri- 
nseum  is  greater  than  what  is  voided  in  the  natural 
way."  {Sir  D.  Brmiie,  m  Lond.  Med.  Gax.  vol.  for 
183.5 — 36,  p.  4fJC.)  I  have  seen  a  few  examples 
in  which  all  the  urine  was  discharged  through  the 
fistula.  In  the  King's  Bench  there  was  a  man, 
about  four  years  ago,  who  had  been  passing  the 
•whole  of  his  urine  through  a  fistula  in  the  pcrina;um 
for  fourteen  years  ;  and  tiic  anterior  portion  of  the 
urethra  seemed  to  be  obliterated. 

Although  a  fistula  in  pcrina;o  is  productive  of 
much  distress,  inasmuch  as  tlie  flow  of  urine  in  this 
direction  wots  the  patient's  dress,  irritates  tiie  integ- 
ument.s,  and  sometimes  the  urine  causes  a  good 
deal  of  pain  as  it  is  running  out,  tiie  fistula,  as  Sir 
Benjamin  Brodie  has  well  observed,  is  not  an  evil 
unmixed  with  good.  If  a  man  has  a  stricture,  it 
saves  him  from  the  ill  consequences  of  a  retenticni 
of  urine.  A  spasm  affects  the  stricture  and  ho 
cannot  make  water  through  tiie  natural  passage  ; 
but  tlie  fistula  being  formed,  the  urine  escapes  from 
it,  and  thus  the  return  of  retention  of  urine,  and  the 
511  consequences  of  over-distension  of  the  bladder, 
are  prevented. 

When  the  disease  is  the  consequence  of  gonor- 
rha-a,  there  is  generally  only  a  single  abscess ;  but. 
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when  it  is  connected  with  a  stricture,  there  may  be 

many  abscesses  formed  in  succession.  Thus,  a 
patient,  with  a  stricture  of  long  standing,  may  have 
fistulaj  produced  in  various  directions,  and  termi- 
nating in  the  perinasum,  the  middle  of  the  scrotum, 
or  even  in  the  groin,  the  nates,  or  the  rectum. 
When  the  matter  and  urine  have  been  freely  dis- 
charged through  one  opening,  a  fresh  abscess  is  not 
often  formed  ;  but,  in  the  opposite  case,  several 
abscesses  are  liable  to  follow.  {lb.} 

In  many  cases  the  matter  is  putrid  and  offen- 
sive, in  consequence  of  the  pernicious  effects  of  the 
urine,  and  tlie  admixture  of  it  and  dead  cellular 
tissue  with  the  pus  which  is  produced.  Sir  Benja- 
min Brodie  is  of  opinion  that  the  matter  may  even 
act  as  a  poison  on  the  system  ;  and,  on  this  prin- 
ciple, he  partly  explains  the  repeated  shiverings 
during  the  formation  of  the  abscess,  the  dry  brown 
tongue,  hot  skin,  frequent  pulse,  and  other 
typhoid  symptoms. 

According  to  Mr.  Hunter,  when  ulceration  takes 
place  further  back  than  the  portion  of  the  urethra 
between  the  glans  penis  and  membranous  part  of  the 
canal,  the  abscess  is  generally  more  circumscribed. 

A  fistula  in  perinteo,  and  extravasation  of  urine, 
producing  gangrene,  are  both  connected  with 
ulceration  of  the  urethra;  but,  as  Sir  Benjamin 
Brodie  reniaiks,  the  ulceration  occurs  under  dif- 
ferent circumstances.  "  If  the  patient  be  making 
water  in  a  small  stream,  and  a  little  ulcer  forms 
behind  the  stricture,  the  greater  part  of  the  urine 
flows  out  by  the  natural  passage,  and  it  is  not  pro- 
bable that  more  than  a  few  drops  will  dribble 
into  the  cellular  membrane,  through  the  ulcerated 
orifice.  But  if  the  patient  has  complete  retention 
of  urine,  if  the  stricture  be  so  contracted  that  not 
a  drop  of  "water  can  pass  through  it,  and,  if  then 
the  urethra  ulcerates  behind  the  stricture — the  next 


time  the  patient  tries  to  make  water,  he  strains 
with  the  bladder  and  abdominal  muscles,  the  urine 
cannot  pass  by  the  natural  passage,  and  it  is  driven 
by  the  muscles,  as  by  a  syringe,  into  the  cellular 
membrane  of  the  perinteum  first,  and  into  that  of 
the  scrotum,  penis,  and  nates  afterwards,  and  a 
great  deal  of  urine  is  extravasated.  In  the  one 
case,  it  dribbles  into  the  cellular  membiane;  in  the 
other,  it  is  driven  into  it;  and  hence  sloughing 
mider  certain  circumstances,  and  an  abscess  under 
others."  [Sir  B.  Brodie,  in  London  Med.  Gax 
vol.  for  1835—36,  p.  4!!7.) 

[It  is  quite  certain  that  abscess  sometimes  oc- 
curs without  any  primary  lesion  of  the  uretiiral 
walls,  and  this  being  opened  in  the  periuieum, 
gives  exit  to  no  urine  at  first.  After  a  lew  days, 
however, a  comuuinication  forms  between  the  ca\*ity 
of  the  abscess  and  the  urethra,  and  a  fistula  results. 
This  is  analogdus  to  wliat  takes  place  in  ischio-rcctal 
abscess  bordering  on  the  rectum,  and  gives  rise  to 
fislnia  ill  uno.] 

Extravasated  urine  sometimes  insinuates  itself 
into  the  corpus  spongiosum  uretlutc,  and  is  innne- 
diately  diffused  through  the  wlioie,  even  to  the 
glans  penis,  so  as  to  produce  a  mortification  of  all 
those  ]iarts.  A  fatal  instance  of  this  kind  is 
repfu'ted  by  Sir  C.  Bell.  {Sunjivcd  Obs.  vol  i 
p.  !)6.) 

Although  the  ulceration  of  tlio  urethra  be 
the  ])erina3um,  the  urine  generally  passes 
forwards  into  the  scrotmn,  which  contains  the 
loosest  cellular  tissue  in  the  body;  and  there  is 
always  a  hardness,  extending  along  the  perinteum 
x  X  2 
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to  the  swelled  scrotum,  in  the  track  of  the  pus. 
{Hunter.)  ^ 

The  direction  which  the  extravasated  urine 
takes  is  determined  by  the  connection  of  the  su- 
perficial with  the  deep  perineal  fascia  below  the 
transverse  muscle.  This  connection  prevents  the 
urine  from  extending  towards  the  thigh  or  the 
buttock;  and,  if  it  become  very  widely  extrava- 
sated it  does  not  pass  downwards  or  backwards, 
but  forwards  into  the  scrotum  and  penis,  and  then 
into  the  groins  and  cellular  tissue  of  the  parietes 
of  the  abdomen,  and  this  nearly  up  to  tlie  ribs. 
_  [When  extravasation  has  taken  place,  free  in- 
cisions should  be  made  in  the  parts  where  swelling 
and  tension  are  most  evident,  either  in  the  peri- 
nasum,  scrotum,  or  on  the  penis  itself,  in  order  to 
give  abundant  means  of  exit  to  the  effused  urine, 
and  to  the  products  of  inflammation.] 

Sir  Astley  Cooper  is  of  opinion  that,  as  soon 
as  the  abscesses,  which  are  the  forerunners  of 
the  fistula,  can  be  plainly  felt  to  contain  a  fluid, 
it  is  best  to  open  them.  They  not  unfrequently 
then  heal  up  expeditiously  without  any  fistulous 
orifice  being  left,  and  a  tendency  to  those  dan- 
gerous extravasations  of  urine  is  also  prevented, 
which,  if  the  abscesses  are  not  opened  early,  often 
prove  destructive  to  life.  {Surgical  Essays,  part  ii. 
p. -212.) 

The  occurrence  of  ulceration  can  only  be  pre- 
vented by  overcoming  the  stricture;  but  when  the 
urine  is  diS'used  in  the  cellular  tissue,  the  removal 
of  the  stricture  will  generally  be  too  late  to  pre- 
vent mischief,  although  it  will  be  necessary  for  the 
complete  cure.  Therefore,  an  attempt  may  be 
made  to  pass  a  bougie,  or  rather  a  catheter,  for 
perhaps  the  stricture  may  have  been  destroyed  by 
the  ulceration,  so  as  to  allow  the  instrument  to  be 
introduced.  In  these  cases  Sir  A.  Cooper  expresses 
a  preference  to  metallic  bougies,  the  size  of  which 
is  to  be  gradually  increased,  until  their  diameter 
exceeds  the  natural  diameter  of  the  passage.  In 
some  instances,  however,  he  considers  it  advisable 
to  introduce  a  metal  catheter,  of  large  size,  and  to 
allow  it  to  remain  in  the  bladder,  so  as  at  once 
to  act  upon  the  stricture,  and  hinder  the  urine 
from  passing  through  the  preternatural  opening. 
In  this  manner  a  permanent  cure  may  often  be 
effected. 

The  experience  of  modern  surgeons  tends  to 
prove,  however,  that  particular  cases  form  excep- 
tions to  the  plan  of  employing  bougies,  or  catheters, 
though  a  fistulous  opening  may  have  occurred;  as 
when  the  apertures  in  the  urethra  are  the  conse- 
quences of  ulceration  and  abscess,  unaccompanied  by 
staicture,  and  take  place  in  a  bad  constitution, 
perhaps  only  preceded  by  a  slight  discharge  i'rom 
the  urethra.  Here  bougies  would  increase  the 
tendency  to  ulceration,  and  aggravate  the  local  and 
constitutional  irritation.  {Sir  A.  Cooper,  p.  210'.) 
I  believe  that  this  is  the  right  view  of  the  latter 
point,  because,  when  an  abscess  and  fistulous 
opening  form  from  gonorrhoea,  they  arise  not  so 
much  from  diminution  of  the  canal  of  the  urethra, 
but  from  the  tendency  in  certain  constitutions  to 
have  abscesses  of  this  description  produced  by  even 
flight  degrees  of  irritation  in  tlie  urethra.  Hence, 
if  a  catheter  be  useful  in  such  a  case,  it  is  not  ))y 
dilating  the  nretlira,  but  conducting  the  urine 
through  it,  without  allowing  it  to  enter  the  abscess. 
A  bnugie  would  serve  no  useful  purpose. 

[l''urt!uTnii;rp,  if,  in  a  case  of  extravasation,  free 
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incisions  have  been  made,  and  the  urine  flows  off 
freely  by  them,  which  will  be  the  case  if  they  have 
been  properly  made,  there  is  no  occasion  to  pay 
much  attention  to  the  stricture  at  first;  on  the 
contrary,  it  is  better  to  wait  for  a  few  days  before 
applying  any  systematic  treatment  to  it.  The 
stricture  will  be  more  amenable  to  dilatation  after 
rest,  and  the  removal  of  the  urine  through  the 
artificial  openings  which  have  been  made.] 

In  fistulas  in  perina30  from  stricture,  the  cure 
mainly  depends  upon  the  diagnosis  of  the  primary 
disease,— the  obstruction  in  the  urethra.  In  nine- 
teen cases  out  of  twenty,  by  the  time  that  the 
stricture  is  fully  dilated,  the  fistula  has  healed. 
It  IS  more  easy  (as  Sir  Benjamin  Brodie  ob- 
serves) for  the  urine  to  pass  along  the  natural  pas- 
sage, if  it  be  of  its  proper  diameter,  than  it  is  for  it 
to  pass  through  the  oblique  passage  of  the  fistula. 
The  fistula  has  generally  a  kind  of  valvular 
opening  into  the  urethra,  which  the  urine  does 
not  readily  enter;  and  when  the  stricture  in  fi-ont 
of  the  fistula  has  been  dilated,  and  the  urine  has  a 
free  passage  in  that  direction,  it  ceases  to  flow  in 
the  other. 

Frequently  the  new  passages  for  the  urine  do 
not  heal,  on  account  of  the  stricture  not  being 
removed;  and  even  when  this  has  been  cured, 
they  often  will  not  heal,  but  become  tmly  fis- 
tulous, and  produce  flesh  inflammation  and  sup- 
purations, which  often  burst  by  distinct  openings. 
Such  new  abscesses  and  openings  often  form,  in 
consequence  of  the  former  ones  having  become 
too  small,  before  the  obstruction  in  the  urethra  is 
removed. 

Such  diseases  are  sometimes  accompanied  by 
intermittent  febrile  symptoms,  which  do  not  yield 
to  bark;  but  cease  as  soon  as  the  fistulee  and  dis- 
ease of  the  urethra  have  been  cured. 

Cases  occur  where,  from  the  communication  of 
the  fistida  with  the  urethra  being  unusually  large, 
or  from  there  being  several  fistiilae,  or  from  some 
other  cause,  the  cure  of  the  fistula,  or  fistulas,  does 
not  immediately  follow  the  removal  of  the  stricture. 
Under  these  circumstances  Sir  Benjamin  Brodie 
recommends  an  examination  of  the  perina;uin  to 
be  made,  in  order  to  ascertain  whether  there  is 
any  cavity  in  it  in  which  the  urine  or  pus  lodges. 
If  the  orifice  of  the  fistula  is  such  that  matter 
formed  at  the  bottom  of  it  does  not  readily  escape, 
either  the  orifice  should  be  dilated,  or  a  fresh 
opening  made  elsewlicre,  according  to  the  rules 
comiuonly  recognised  for  the  trontmcnt  of  abscesses 
in  general.  But,  if  there  is  no  impediment  of  this 
kind  to  the  cure,  and  the  stricture  has  been  duly 
dilated,  Sir  Benjamin  Brodie  approves  of  the 
introduction  of  an  elastic  gum  catheter  into  the 
bladder,  and  of  its  being  continued  there  for  the 
evacuation  of  the  urine,  under  wliich  treatment  a 
cure  of  the  fistula  will  often  take  place. 

In  some  instances,  the  latter  plan  should  not 
be  continued  beyond  a  certain  stage  of  the  case : 
at  first,  the  catheter  kept  in  the  urethra  frequently 
promotes  the  healing  of  the  fistuUe  ;  but,  in  the 
end,  it  maj'  have  the  contrary  ell'ect,  by  acting  at 
tlie  bottom  of  the  wound,  as  an  extraneous  body. 
This  state  of  the  case  is  particularly  adverted  to 
by  Sir  Benjamin  Brodie:  — "  In  many  cases  (says 
he)  the  permanent  retention  of  a  gum  catheter  in 
the  bladder  does  not  answer  the  intended  purpose 
with  respect  to  the  cure  of  the  fistula.  It  would 
do  so  if  it  altogether  prevented  the  urine  from 
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flowing  through  it  ;  but  the  fact  is,  that  it  does 
not  in  reality  produce  tliis  effect ;  after  three  or 
four  days  a  little  urine  always  finds  its  way  by 
the  side  of  the  gum  catlieter,  and  gets  into  the 
fistula,  although  the  greater  part  is  drawn  off 
through  the  catheter.  Another  circumstance  also 
takes  place.  The  gum  catheter  acts  like  a  seton, 
inducing  inflammation  and  suppuration  of  the  mu- 
cous membrane  of  the  bladder ;  and  some  of  the 
pus  which  is  secreted  passes  through  the  fistula 
and  keeps  it  open,  as  much  as  it  would  be  kept 
open  by  the  urine  itself."  {Sir  B,  Brodie,  Op.  et 
vol.  cit.  p.  488.) 

If  there  be  reason  to  suspect  this  to  be  the  case, 
the  best  plan  is  to  draw  off  the  urine  about  every 
four  hours  and  withdraw  the  catheter  directly  after 
each  evacuation.  The  aim  should  be  to  Ifit  all  the 
urine  which  is  secreted  be  thus  removed  by  the 
catheter,  and  no  opportunity  afforded  for  it  to  enter 
the  fistula.  But,  as  Sir  Benjamin  Brodie  has  ex- 
plained, the  urine  sometimes  cannot  be  comfortably 
retained  the  time  required  ;  and  if  the  catheter  be 
more  frequently  introduced  it  becomes  a  source  of 
irritation,  keeps  up  suppuration,  and  does  as  much 
harm  as  if  it  were  continually  retained.  In  a  case 
which  recently  occurred,  the  permanent  retention 
of  catheters  in  the  urethra,  and  the  frequent  intro- 
duction of  them,  were  plans  both  tried  unsuccess- 
fully. One  or  two  large  deep  cavities,  filled  with 
matter,  and  communicating  with  the  fistulse,  were 
laid  open,  and  this  was  followed  by  considerable 
improvement.  But  the  use  of  catheters  in  any 
"way  alwaj's  led  to  fresh  abscesses,  and  could  never 
be  continued  long  and  regularly  enough  without 
bringing  on  great  local  and  constitutional  disturb- 
ance. The  constitution  was  indeed  a  truly  irritable 
one.  Abscesses  at  length  formed  successively  in 
the  testes,  cord,  and  in  the  cellular  tissue  behind 
Pouparl's  ligament.  An  attack  of  diarrhoea  came 
on,  the  appetite  failed,  and  the  gentleman  died. 

The  opening  of  a  fistula  in  the  perinffium  may 
sometimes  be  healed  by  touching  it  with  the  nitrate 
of  silver,  but  the  deeper  part  of  it  often  continues 
unhealed,  and  abscesses  form  again.  Ilence,  Sir 
Benjamin  Brodie  tried  the  plan  of  stimulating  the 
bottom  of  the  fistula,  while  he  took  measures  to 
prevent  the  orifice  from  healing  prematurely.  A 
small  quantity  of  nitrate  of  silver  was  melted  in  a 
platinum  spoon,  and  the  end  of  a  probe,  having  been 
coated  with  it,  was  passed  quite  to  the  termination 
of  the  fistula,  the  orifice  of  which  was  then  slightly 
touched  with  caustic  potash.  The  method  some- 
times answered  and  sometimes  failed. 

If  all  those  plans  prove  ineffectual,  Sir  Ben- 
jamin Brodie  is  in  favour  of  trying  what  the  daily 
introduction  of  a  good-sized  metallic  instrument 
will  accomplish. 

When  a  perina;al  fistula  exists,  communicating 
with  the  urethra,  but  having  no  external  opening, 
a  free  incision  is  to  be  made  into  the  abscess,  and 
the  rest  of  the  treatment  conducted  on  the  prin- 
ciples applicable  to  common  fistulre  in  perinreo. 
Sometimes  a  small  indurated  linnp,  not  bigger 
than  a  horse  bean,  may  be  felt  in  the  pcrin.'cnm. 
It  may  keep  up  for  a  long  period  a  kind  of  gleet, 
in  consequence  of  urine  entering  its  cavity,  and 
the  matter  oozing  into  the  iirothra.  The  ciwo 
consists  in  puncturing  it,  dilating  the  urethra  with 
catheters,  and,  if  necessary,  touching  the  deeper 
part  of  the  wound  with  caustic  potash.  (6'iV  B. 
Brodie,  Op.  cit.) 


Some  practitioners  occasionally  resort  to  the 
actual  cautery  for  healing  fistulce  in  perineeo 
which  resist  milder  plans. 

The  following  raetiiod  of  laying  open  such  fistulae 
was  more  commonly  followed  a  few  years  ago 
than  at  the  present  day. 

As  little  as  possible  of  the  sound  part  of  the 
urethra  must  be  opened.  Hence,  the  Surgeon  is 
guided  to  the  inner  orifice  of  the  fistulas  by  means 
of  a  staff,  introduced  (if  possible)  into  the  bladder, 
and  a  probe  passed  into  one  of  the  fistulous  pas- 
sages. The  probe  should  be  first  bent,  that  it 
may  more  readily  follow  the  turns  of  the  fistula. 
When  it  can  be  made  to  meet  the  staff,  so  much 
the  better,  for  then  the  operator  can  just  cut  only 
v/hat  is  necessary.  When  the  fistula  is  so  straight 
as  to  admit  of  a  director  being  introduced,  this 
instrument  is  the  best.  When  neither  the  probe 
nor  the  director  can  be  made  to  pass  into  the 
staff,  the  sinuses  are  to  be  opened  as  far  as  the 
first  instrument  goes,  and  then  the  continuation  of 
the  passage  sought  and  laid  open.  The  difficulties 
of  this  dissection,  however,  through  the  thickened 
diseased  state  of  the  parts  in  the  scrotum  and 
perinasum  when  no  staff  can  be  passed,  are 
only  to  be  dul}'  appreciated  by  a  man  who  has 
either  made  the  attempt  himself,  or  seen  it  made 
by  others.  I  have  seen  one  of  the  first  anatomists 
in  London  fail  in  two  instances  to  trace  the  contin- 
uation of  the  urethra,  and  baffled  in  the  endeavour 
to  pass  an  instrument.  The  difficulty  and  confusion 
arising  from  the  hardened  enlarged  state  of  the 
parts  which  are  cut,  have  been  well  depicted  by 
Sir  C.  Bell.    {Surgical  Ohs.  vol.  i.  p.  129.) 

When  fistulse  in  perinfeo  have  been  laid  open, 
the  wounds  are  to  be  at  first  dressed  dovra  to  the 
bottom,  which  will  prevent  a  premature  reunion 
of  the  parts  near  the  surface,  and  make  the  granu- 
lations shoot  from  the  bottom,  so  as  to  consolidate 
the  whole  by  one  bond  of  union.  [Hunter,  On  ilie 
Venereal  Disease,  2nd  ed. ;  See  also  Urinary  Ah- 
seesses  and  Fisiulai.) 

[When  from  sloughing  after  extravasation,  or 
from  other  causes,  a  large  opening  exists  in  the 
perineum,  or,  as  most  commonly  happens,  just 
in  front  of  the  scrotum,  and  a  portion  of  the 
urethra  itself  has  been  destroyed,  some  plastic 
procedure  is  necessary'  in  order  to  restore  and 
close  in  the  canal.  For  an  account  of  the  various 
operations  available  in  these  circumstancog,  sec 
Urkthroplasty.]  Henry  Thomjyson. 

FISTULA,  SALIVARY.  See  Parotid 
Duct. 

FLUCTUATION.  Tlie  perceptible  motion 
commimicated  to  any  collection  of  purulent  matter 
or  other  kind  of  fluid,  by  applying  the  hands  to  the' 
surface  of  a  tumor,  and  pressing  with  them  alter- 
nately, in  such  a  manner,  that  the  fingers  of  one 
hand  are  employed  in  pressing,  or  rather  in  briskly 
tapping  upon  tho  part,  while  those  of  the  other 
luuid  remain  lightly  placed  on  tho  opposite  side  of 
the  swelling.  When  the  ends  of  one  set  of  fingers 
are  thus  delicately  applied,  and  the  surgeon  taps,  or 
makes  repeated  jiressure  with  the  fingers  of  the 
other  hand,  the  impulse  given  to  tho  lluid  is  im- 
mediately perceptible  to  him,  and  the  senaation 
thus  received  is  one  of  the  principal  symptoms  by 
which  practitioners  are  enabled  to  discover  tho 
presence  of  lluid  in  a  groat  variety  of  cases. 
Great  skill  in  ascertaining  by  the  touch  tho  pre- 
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sence  of  fluid  jn  parts,  or  being  endued  with  the 
tacius  eruditus,  as  it  is  termed,  distinguishes  the 
man  ot  experience  as  remarkably,  perhaps,  as  any 
quality  that  can  be  specified. 
_  When  the  collection  of  fluid  is  very  deeply 
situated,  the  fluctuation  is  frequently  obscure,  and 
sometimes  not  at  all  distinRiiisliable.    In  this  cir- 
cumstance the  presence  of  the  fluid  is  to  be  .^scer- 
tained  by  the  consideration  of  other  sjrmptoms. 
For  example,  in  cases  of  hydrops  pectoris  and  em- 
pyema, surgeons  do  not  expect  to  feel  the  undula- 
tion of  the  fluid  in  the  thorax  with  their  fingers  ■ 
they  consider  the  patient's  difficulty  of  breathins' 
the  uneasiness  attending  his  lying  upon  one  parti- 
cular side,  the  oedema  of  the  parietes  of  the  chest 
the  dropsical  affection  of  other  parts,  the  more  raised 
and  arched  position  of  the  ribs  on  the  affected  side 
the  preceding  rigors,  fever,  and  several  other  cir- 
cunistances,  capable  of  being  learned  with  the  aid 
of  the  stethoscope,  from  which  a  judgment  is  formed, 
both  with  regard  to  the  presence  and  the  peculiar 
nature  of  the  fluid. 

FOMENTATION.  The  application  of  flannel 
or  cloths  wet  with  warm  water,  or  some  medicinal 
decoction.  Fomentations  are  chiefly  of  use  in  re- 
lieving pain  and  inflammation,  and  in  promoting 
suppuration,  when  this  is  desirable.  Some  parti- 
cular decoctions,  however,  are  used  for  fomentations 
with  the  view  of  affecting,  by  means  of  their  medi- 
cinal qualities,  scrofulous  and  other  sores  of  a 
specific  nature.  I  shall  merely  subjoin  a  few  of 
the  most  useful  fomentations  in  common  use 

FOMENTUM     AMMOMI^  HYDRO- 
CHLORATIS.    9,.  Fomenti   communis  ft  ij 
Ammon.  Hydroch,  5  j.  Spirit,  camph.  g  ij.  Just 
before  using  the  hot  decoction,  add  to  it  the  hydro- 
chlorate  ot  ammonia  and  spirit. 

FOMENTUM  CHAMyEMELI.  ^  Lini 
contusi  3j.  Chamaemeli  gij.  Aq.  distillat.  ft  vj. 
Paulisper  coque,  et  cola.  A  fomentation  in  very 
common  use. 

FOMENTUM  CONII.  9.  Fol.  conii  recent. 
m  J.  vel.  Fol.  conii  exsiccat.  giij.  Aq.  comm. 
IB  iij.  Coque  usque  reman,  ft  j.  et  cola.  Some- 
times applied  to  scrofulous,  cancerous,  and  phage- 
denic ulcers. 

FOMENTUM  GALL^.  J!,  Gallfe  contu- 
se, 5ss.  Aq.  ferventis  ftij.  Macera  per  horam 
et  cola.  Used  in  prolapsus  ani,  and  sometimes 
employed  as  a  cold  application  in  hffimorrlioids. 

FOMENTUM  PAPAVERIS  ALBI.  JE, 
Papav.  Alb.  exsiccati,  5  iv.  Aq.  pur.  ft  vj. 
Bruise  the  poppies,  put  tiiem  in  the  water,  and 
boil  the  liquor,  till  only  two  quarts  remain,  which 
are  to  be  strained.  Employed  for  the  relief  of  pain, 
whether  from  inflammation,  neuralgic  affections, 
ulcers,  &e. 

FORCEPS,  an  instrument  much  employed  in 
surgery  for  a  variety  of  purposes,  and  having  ac- 
cordingly various  constructions.  The  general 
design,  however,  of  surgical  forceps  is  to  take  hold 
of  substances  which  cannot  be  conveniently  grasped 

reached  with  the  fingers;  and,  of  course,  the 
instiument  is  always  formed  on  the  principle  of  a 
Pnir  of  pincers,  having  two  ijlades,  cither  with  or 
without  handles,  according  to  circnmstances.  The 
Bmallest  lorceps  is  that  which  is  employed  in  the 
operation  of  extracting  cataract,  and  which  is  useful 
tor  removing  any  particles  of  opaque  matter  from 
i  'o  P"l"'' il'c  chief  part  of  the  crystalline  lena 
"ns  Oeen  taken  away. 
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Another  forceps,  of  larger  size,  is  that  used  for 
taking  up  the  mouths  of  the  arteries,  when  these 
vessels  require  a  ligature,  in  cases  of  hemorrhage 
This  instrument  is  also  frequently  employed  for 
taking  dressings  off  sores,  removing  pieces  of  dead 
hone,  foreign  bodies  from  wounds,  and  particularlv 
for  raising  the  fibres  which  are  about  to  be  cut,  \u 
all  operations  where  careful  dissection  is  required 
ihis  forceps  resembles  that  which  is  contained  in 
every  case  of  dissecting  instruments,  and  is  often 
called  the  artery  or  dissecting  forceps,  from  its  more 
important  uses. 

Neither  of  the  foregoing  forceps  is  made  with 
handles  ,•  each  opens  by  its  own  elasticity  ;  and 
the  ends  of  the  blades  only  come  into  contact  when 
pressed  together  by  the  surgeon. 

The  following  kinds  of  forceps  are  constructed 
with  handles,  by  means  of  which  they  are  both 
opened  and  shut : — 

1.  The  common  dressing  forceps,  contained  in 
every  pocket-case  of  surgical  instruments,  and  used 
for  removing  dressings  from  sores,  extracting  dead 
pieces  of  bone,  foreign  bodies,  &c. 

2.  Larger  forceps,  employed  for  extracting 
polypi  from  the  nostrils,  or  foreign  bodies  from  the 
pharynx. 

3.  F orceps  of  different  sizes  and  constructions, 
used  in  the  operation  of  lithotomy,  for  taking  the 
stone  out  of  the  bladder,  or  for  breaking  the  cal- 
culus, wiien  it  is  too  large  to  be  extracted  in  an 
entire  state. 

4.  Cutting  forceps,  as  the  common  bone-nippers, 
with  transverse  edges,  and  the  sharp  forceps,  made 
with  the  edges  in  the  same  line  with  the  handles, 
used  by  Mr.  Listen,  and  others,  for  the  division  of 
bones. 

FRACTURE.  A  solution  of  continuity  of  one 
or  more  bones,  produced  in  general  by  external 
force  ;  but  occasionally,  by  the  powerful  action  of 
muscles,  as  is  often  exemplified  in  the  broken 
patella. 

Fractures  constitute  so  interesting  a  branch  of 
surgery,  and  the  accidents  themselves  are  so  fre- 
quent and  important,  that  the  more  scientific  and 
successful  views  now  entertained  of  the  whole  sub- 
ject, than  those  prevalent  forty  or  fifiy  years  ago, 
mnst  be  highly  gratifying  to  every  admirer  of  the 
incessant  progress  of  snrgery^  towards  jierfection. 
Nor  is  this  branch  of  surgery  simply  mechanical, 
or  restricted  to  the  consideration  of  bandages, 
splints,  and  other  apparatus  ;  but  comprises  ques- 
tions and  investigations  not  surpassed,  in  respect 
to  their  scientific  character,  by  anj-  others  in  the 
whole  range  of  surgery. 

Let  it  not  be  any  longer  supposed,  tliereforc, 
that  the  treatment  of  fractures  is  only  a  mechani- 
cal business.    In  fact,  whoever  pretends  to  be 
capable  of  conducting  it  efficiently,  without  a  due 
acquaintance  with  anatomy  and  pathology,  and 
the  )iriiiciples  on  which  inflammation,  abscesses, 
gangrene,  wounds,  ulcers,  erysipelas,  hajinorrhage, 
and   various  febrile  disturbances  of  the  consti- 
tution should  bo  treated,  must  absolutely  be  a 
simpleton,  or  an  impostor  ;   for  all  these  com- 
plications frequently  accompany  or  follow  frac- 
tures.   Under  such  circumstances,  what  man  of 
common  sense  would  trust  his  limb  and  life  to  a 
mere  bone-setter  ?    But  the  sequel  of  this  article 
will  enable  the  reader  to  judge  of  the  truth  of 
these  observations. 


1 .  Differences  of  Fractures. 

The  differences  of  fractures  depend  upon  what 
bone  is  broken  ;  what  portion  of  it  is  fractured  ; 
the  direction  of  the  fracture  ;  the  respective  posi- 
tion of  the  fragments  ;  and,  lastly,  upon  circum- 
stances accompanying  the  injury,  and  making  it 
simple,  compound,  or  variously  complicated. 

1.  /«  respect  to  the  lone  affected.  Sometimes 
it  is  one  of  the  broad  bones,  as  the  scapula,  the 
sternum,  or  the  os  ilium.  Sometimes  it  is  a 
short  bone,  like  tlie  os  calcis  ;  but  far  more  com- 
monly it  is  one  of  the  long  bones.  The  situa- 
tion and  functions  of  the  broad  bones  render  their 
fractures  unfrequent.  The  bones  of  the  skull  are 
the  only  exception  to  this  remark  ;  but  here  the 
assistance  of  the  surgeon  is  required  less  for  the 
solution  of  continuity  itself,  than  for  the  affection 
of  the  brain,  and  the  extravasation  of  blood,  with 
which  the  case  is  apt  to  be  combined.  Fractures 
of  the  short  bones  are  still  more  unusual,  because 
these  bones,  being  nearly  equal  in  their  three 
dimensions,  are  capable  of  greater  resistance,  and 
are  not  much  within  the  reach  of  external  vio- 
lence. Besides,  most  of  them  are  but  little 
exposed  to  the  operation  of  outward  force,  by 
their  situation,  or  functions.  Hence,  except 
when  limbs  are  crushed,  fractures  of  short  bones 
are  generally  caused  by  muscular  action,  which 
frequently  breaks  the  patella,  and  sometimes  the 
olecranon,  and  os  calcis.  The  long  bones,  which 
serve  as  pillars,  or  arches  of  support,  or  levers, 
are,  from  the  very  nature  of  their  functions,  par- 
ticularly liable  to  fractures. 

2.  In  respect  to  the  paH  of  the  lone  Irolcen. 
The  long  bones  may  be  fractured  at  different 
points.  Very  often  their  middle  portion  is  broken, 
and,  in  this  circumstance,  they  usually  break 
like  a  stick,  which  has  been  bent  beyond  its  ex- 
tensibility by  a  force  applied  at  each  end  of  it. 
Sometimes  the  fracture  occurs  more  or  less  near 
the  extremities  of  the  bone,  which  is  always  an 
unfavourable  event.  Lastly,  the  bone  is  some- 
times broken  in  several  places,  and  the  injury  may 
be  produced  by  two  different  causes,  which  ope- 
rate successively,  or  simultaneously,  upon  the 
broken  parts  of  the  bone  ;  or  it  may  be  occasioned 
by  one  single  cause,  which  acts  at  the  same  mo- 
ment upon  several  points  of  it.  Those  distinctions 
of  fractures,  deduced  from  their  particular  situation 
(says  Boyer),  are  not  mere  scholastic  refinements; 
they  have  a  truly  important  influence  over  the 
prognosis  and  treatment. 

3.  In  respect  to  the  direction  in  iiihich  the  hone 
is  Irnken.  Thus,  fractures  are  distinguished  into 
transverse  and  oblique.  The  obliquity  renders 
the  surface  of  the  injury  larger,  and  materially 
increases  the  difficulty  of  maintaining  the  ends  of 
the  bone  in  contact,  after  the  fracture  has  been 
get.  Oblique  fractures  arc  subject  to  considerable 
variety,  which  depends  upon  the  degree  of  their 
obliquity,  and  wliether  they  are  partly  oblique 
and  partly  transverse.  When  a  bono  is  broken 
in  different  places  at  once,  and  divided  into  several 
fragments,  or  splinters,  the  fracture  is  termed 
comiiiinuled. 

Duverncy  admitted  another  class  of  fractures, 
viz.  lonnitiidinal.  (See  Maladies  des  Os,  t.  1.  p. 
167.)  Such  cases  were  regarded  by  J.  L,  Petit 
as  only  imaginary,  because  ho  conceived  tliat  any 
blow,  capable  of  breaking  a  bone  longitudinally, 
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would  more  readily  cause  a  transverse  fracture. 
For  the  same  reason,  Louis  absolutely  rejected  the 
possibility  of  longitudinal  fractures. 

The  following  case,  however,  is  related  by  Le- 
veilM,  An  Austrian  soldier  was  put  under  his 
care  in  the  year  1800,  in  consequence  of  being 
struck  by  a  ball  in  the  lower  third  of  the  leg  at 
the  battle  of  Marengo.  He  had  walked  to  Pavia, 
a  distance  of  several  miles,  after  receiving  the 
injury.  In  the  end,  amputation  became  necessary, 
and  Leveille'  preserved  the  tibia,  upon  which  the 
impression  of  the  ball  was  distinguishable.  From 
this  point  proceeded  several  longitudinal  and  ob- 
lique lines,  which  extended  from  the  lower  third, 
towards  the  upper  end  of  the  tibia,  and  passed 
through  the  whole  thickness  of  the  parietes  of  the 
medullary  canal.  They  were  acknowledged  to  be 
really  longitudinal  fractures,  by  Dubois,  Chau- 
frier,  Dumeril,  Deschamps,  and  Roux.  {Nouvella 
Doctrine  Chir.  t.  ii.  p.  IS8.) 

In  several  cases  of  fractured  thigh-bones  from 
gunshot  violence,  which  were  under  the  care  of 
Dr.  Cole  and  myself  in  Holland,  the  bone  was 
split  longitudinally  to  the  extent  of  seven  or  eight 
inches.  The  fact,  however,  that  bullets  and  other 
balls  do  produce  longitudinal  fractures,  is  now 
universally  admitted.  Boyer,  who  formerly 
denied  the  possibility  of  longitudinal  frac- 
tures, was    latterly  of  a  different  opinion  :  — 

On  trouve  neamnoins,  a,  la  suite  des  plaies 
d''armes  a  feu,  les  os  fendus  suivant  lew  longueur, 
jusqiies  dans  leurs  articulations," — but  he  is  cor- 
rect when  he  adds,  that  such  instances  afford  no 
proof  of  the  possibility  of  a  simple  longitudinal 
fracture.  (See  Maladies  Chir.  t.  iii.  p.  10.)  M. 
J.  Cloquet  has  recorded  a  case,  in  which  the  fall  of 
a  building  buried  a  man  in  the  ruins,  and  occa- 
sioned several  longitudinal  fractures.  (See  Pathol. 
Chir.  4to.  Paris.) 

[Some  other  instances  of  purely  longitudinal 
fractures,  or  fissures,  are  referred  to  by  M.  Mal- 
gaigne.  They  appear  to  be  commonly  associated 
with  such  serious  injury  to  the  limb  as  either  to 
necessitate  its  removal  or  to  cause  the  death  of  the 
patient.  (See  Traiie  des  Fract.  S(a.  t.  i.  p,  36.) 
Such  a  fracture  is  attended  with  little  or  no  dis- 
placement, and  is  therefore  scarcely  recognisable 
during  life,  unless  it  happen  to  be  accompanied  by 
a  wound  which  exposes  it  to  view.  Longitudinal 
fractures,  however,  combined  with  transverse  or 
oblique  fractures,  are  by  no  means  uncommon  ; 
thus,  for  instance,  it  often  happens  that  the  femur 
or  the  humerus  is  broken  across  in  its  lower 
third,  and  the  inferior  fnignicnt  is  split  longi- 
tudinally into  the  knee  or  elbow  joint.] 

4.  In  regard  to  the  respective  position  of  the 
fragments.  These  dill'erencus  are  liighly  import- 
ant, because  the  treatment  essentially  consists  in 
obviating,  or  preventing,  the  displacement  of  the 
fragments.  It  is  not  to  be  supposed,  however, 
that  such  displacement  is  a  constant  effect  of  nil 
fractures,  for  it  seldom  takes  place  where  there  arc 
two  bones,  and  only  one  of  them  is  broken.  Neither 
docs  it  invariably  happen  in  every  fracture  of  the 
neck  of  a  bono,  as  is  exemplified  in  certain  frac- 
tures of  the  neck  of  the  thigh-bone,  the  fragments 
of  which  sometimes  change  their  relative  situation 
only  wlicii  the  limb  is  too  freely  moved  about. 
Fractures  of  the  leg  are  also  observed,  in  which 
there  is  neither  a  displacement  of  tlie  fragments, 
nor  an  alteration  in  tlio  shape  of  the  limb,  espe- 
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cially  when  the  tibia  alone  is  fractured  near  its 
upper  part,  where  it  is  very  thick.  When  the 
ulna  alone  is  broken  at  its  upper  part,  there  is 
hardly  ever  any  displacement.  The  corresponding 
surfaces  of  the  fragments  having  a  large  extent 
cannot  be  separated,  or  can  only  be  so  with  diffi- 
culty. Fractures  of  the  iibula  are  also  fre- 
quently unattended  with  displacement.  But  when 
both  bones  of  the  leg  or  fore-arm  are  fractured 
together,  there  is  generally  more  or  leas  displace- 
ment ;  and  such  is  also  the  case  when  a  fracture 
occurs  m  the  thigh,  or  upper  ann,  where  there  is 
only  one  bone.  Here  the  little  extent  of  the  sur- 
faces of  the  fracture,  and  the  great  number  of 
muscles,  facilitate  displacement. 

The  displacement  may  happen  in  respect  to  the 
diameter,  length,  direction,  or  circumference  of  the 
bone. 

In  respect  to  the  diameter.  In  transverse  frac- 
tures, this  kind  of  displacement  is  frequently  ex- 
emplified. The  two  fragments  may  either  be  in 
contact  at  a  part  of  their  surfaces,  or  they  may 
not  be  in  contact  at  all.  In  the  latter  circum- 
stance, the  limb  is  shortened  by  the  ends  of  the 
fracture  slipping  over  each  other. 
_  Li  respect  to  length.  The  mode  of  displacement, 
m  which  the  ends  of  the  broken  bone  pass  more 
or  less  over  each  other,  is  chiefly  noticed  in  oblique 
fractures,  but  sometimes  in  transverse  ones,  when 
the  displacement,  in  the  direction  of  the  diameter 
ot  the  bone,  has  been  such  that  the  surfaces  of  the 
fracture  are  no  longer  in  contact.  When  the  limb 
is  shortened,  it  is  generally  by  displacement  of  the 
lower  fragment. 

To  the  species  of  displacement  here  spoken  of, 
may  be  referred  that  which  takes  place  in  frac- 
tures of  the  patella,  olecranon,  and  os  calcis  ;  but 
with  this  difference,  that  the  fragments,  instead  of 
passing  over  each  other,  recede  from  each  other  in 
the  direction  of  the  length  of  the  bone,  and  con- 
tinue separated  by  a  more  or  less  considerable 
interspace. 

In  respect  to  the  axis  of  the  hone.  In  this  kind 
of  displacement,  the  two  fragments  where  they 
meet  form  an  angle,  and  the  bone  appears  bent. 
This  displacement  is  often  termed  the  angular  de- 
formity. It  may  occur  in  the  leg,  when  the  limb 
does  not  lie  upon  a  surface  exactly  horizontal,  and 
the  heel  is  lower  than  the  rest  of  the  limb.  The 
angular  projection  is  then  anterior.  On  the  con- 
trary, it  would  be  posterior  if  the  heel  were  too 
much  raised.  In  fracture  of  the  shaft  of  the  thigh, 
it  will  happen  if  the  lower  part  of  the  limb  be  too 
much  depressed,  or  elevated,  or  placed  too  much 
outwards  or  inwards. 

_  In  respect  to  the  circumference  of  the  hone.  This 
displacement  occurs  when  the  lower  fragment  per- 
forms a  rotatory  movement,  while  the  upper  one 
continues  motionless.  Thus,  in  fractures  of  the 
neck  of  the  femur,  if  the  foot  is  badly  supported 
by  the  apparatus,  its  weight,  together  with  that 
of  the  limb,  and  the  action  of  the  muscles,  inclines 
It  outward,  and  turns  the  lower  fragment  in  the 
same  direction.  This  is  called  the  rotatory  dis- 
placement. 

Besides  these  displacements,  there  are  others  of 
a  more  complicated  nature,  which  happen  in 
several  directions  at  once.  For  example,  such  is 
ine  ciisplacemoiit  observed  in  a  fr.acture  of  the 
tnig  i-boi.e,  when  the  lower  fragment  is  drawn  up- 
ward and  inward,  while  the  foot  is  turned  outward 


With  respect  to  the  causes  of  displacement,  I 
may  remark,  that  as  the  bones  are  only  pass  ve 
instruments  of  ocomotion,  they  possess  not,  in  heir 
own  organisation,  any  power  capable  of  causing 
the  change  of  situation  which  t4es  place  but 
yie  d  to  the  impulse  of  external  bodies,  the  weight 
of  the  limb  or  part,  and  the  action  of  Muscles. 

i he  displacement  may  be  produced  by  an  ex- 
ternal force,  either  at  the  moment  when  the  frac- 

as  that  which  breaks  the  bone :  or  it  mav  be  caused 

cedes  the  fall :  or,  lastly,  it  may  be  brought  on  by 
some  other  external  force,  acting  on  the  fragments, 
sooner  or  later  after  the  occurrence  of  the  injury 

1  he  outward  violence  operates  sometimes  "di- 
rectly on  the  situation  of  the  fracture  ;  sometimes 
on  parts  more  or  less  distant  from  it.  In  both 
cases,  the  action  of  the  force  is  not  confined  to  the 
production  of  the  fracture,  but  is  partly  spent  in 
causin_o;  a  displacement  of  the  fragments. 

Fractures  are  generally  occasioned  by  fells 
Sometimes  however,  the  fall  does  not  happen  till 
aiter  the  leg,  or  thigh,  is  actually  broken.  The 
weight  of  the  body  then  produces  the  displace- 
ment, by  pushing  the  upper  fragment  against  the 
soft  parts,  which  are  more  or  less  lacerated.  This 
is  what  happened  to  Ambrose  Pare',  who,  being 
kicked  by  a  horse,  endeavoured  to  get  out  of  the 
way,_but  instantly  fell  do^vn,  and  the  two  bones 
ot  his  left  leg,  which  had  been  fractured,  being 
impelled  by  the  weight  of  the  body,  not  only  passed 
through  the  skin,  but  even  through  his  stocking 
and  boot.  Boyer  saw  a  nearly  similar  case,  in 
a  young  man  who  was  struck  on  the  middle  of  the 
tliigh  by  the  pole  of  a  carriage,  which  fractured 
the  femur.  The  patient  fell  down,  and  in  the  fall 
the  upper  fragment  was  not  only  driven  through 
the  muscles  and  integuments,  but  also  through 
his  breeches. 

The  weight  of  the  limb  itself  may  produce  dis- 
placement according  to  the  direction,  or  circum- 
terence  of  the  bone,  as  already  detailed. 

But  of  all  the  causes  of  the  displacement  of 
fractures,  the  action  of  the  muscles  is  the  most 
common  and  most  powerful.  Amongst  the  mus- 
cles surrounding  n  fractured  bone,  some  are  at- 
tached to  it  throughout  its  whole  length,  and  are 
equally  connected  with  both  the  fragnionts.  Some 
arise  from  the  bone  above,  and  are  inserted  either 
into  that,  which  is  articulated  with  the  lower  frag- 
ment, or  into  the  lower  fragment  itself  Lastly, 
others  come  from  a  point  more  or  less  distant,  and 
terminate  in  tlie  upper  fragment.  The  muscles 
around  the  thigh-bone  furnish  examples  of  these 
three  arrangements.  The  adductor  magnus  is  at- 
tached to  the  bone  through  the  greater  part  of  its 
length.  The  long  portion  of  the"  biceps,  the  semi- 
membranosus, and  semi-tendinosus,  come  from  the 
pelvis,  and  are  inserted  into  the  leg,  a  part  with 
which  the  lower  fragment  is  articulated,  and  all 
the  motions  of  which  it  follows.  The  tendon  of 
the  adductor  magnus  is  inserted  into  this  fragment 
itself.  Lastly,  the  iliacus,  psoas,  pectineus,  &c. 
come  from  the  loins  and  pelvis,  and  are  attached 
to  the  femur,  not  far  from  its  upper  end. 

The  muscles  attached  to  both  fragments  perhaps 
contribute  but  little  to  the  displacement.  They 
may,  however,  draw  them  to  the  side  on  which 
they  are  situated,  and  thus  change  tlic  direction  of 
the  limb. 
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The  displacement  is  principally  owing  to  such 
muscles  as  arc  affixed  to  the  lowet  fragment,  or 
part  with  which  this  fragment   is  articulated. 
Suppose  the  humerus  to  be  broken  between  its 
upper  end  aud  the  insertion  of  the  great  pectoral. 
This  muscle,  aided  by  the  latissimus  dorsi  and 
teres  major,  will  draw  the  lower  fragment  inward, 
and  displace  it  by  drawing  it  to  the  inner  side 
of  the  upper  fragment,  which  remains  motionless. 
In  fractures  of  the  neck  of  the  thigh-bone,  the 
npper  fragment,  included  within  the  capsular  liga- 
ment, affords  attachment  to  no  muscle  ;  but  all 
those  which  are  affixed  to  the  lower  fragment  tend 
to  draw  it  upward  and  backward.    In  all  cases, 
the  lower  fragment  follows  every  movement  made 
by  the  part  of  the  limb  with  which  it  is  articulated, 
and,  consequently,  the  muscles  attached  to  the 
bones  of  this  last  part  of  the  limb  become  a 
powerful  cause  of  displacement.    Thus,  in  a  frac- 
ture of  the  thigh-bone,  the  biceps,  semi-tendinosus, 
and  aemi-membranosus,  draw  the  leg,  and  with  it 
the  lower  fragment,  upward,  inward,  and  back- 
ward, so  as  to  make  the  lower  end  of  the  fracture 
ascend  at  the  inside  of,  and  rather  behind,  the 
upper  one,  the  extremity  of  which  then  projects 
forward  and  outward.    In  a  fracture  of  the  leg, 
the  gastrocnemius,  soleus,  and  peronei  muscles, 
acting  upon  the  foot,  draw  the  lower  fragments  of 
the  tibia  and  fibula  to  the  outer  and  posterior  side 
of  the  upper  fragments.     For  here,  as  well  as 
everywhere  else,  the  strongest  muscles,  in  pro- 
ducing the  displacement,  draw  towards  their  own 
side  the  end  of  the  fracture  on  which  they  operate. 
And  as  the  posterior  muscles  of  the  leg  are  far 
more  numerous  and  powerful  than  the  anterior, 
while  those  on  its  outside  are  not  antagonised  by 
any  others,  the  displacement  must  liappen  in  the 
direction  backward  and   outward.  Whenever, 
therefore,  a  bone  is  fractured  at  a  given  point,  the 
knowledge  of  the  muscles  will  enable  a  surgeon  to 
determine  a  priori  in  what  direction  the  displace- 
ment is  disposed  to  happen. 

Lastly,  the  muscles  attached  only  to  the  upper 
fragment  may  contribute  to  the  displacement.  In 
a  fracture  of  the  thigh,  situated  immediately  below 
the  lesser  trochanter,  the  psoas  and  iliacus  muscles 
carry  forward  the  extremity  of  the  upper  fragment, 
which  elevates  the  integuments,  and  forms  a  more 
or  less  considerable  projection  near  the  fold  of  the 
groin.  But  the  displacement  of  the  upper  frag- 
ment is  generally  less  considerable  and  important 
than  that  of  the  lower. 

The  manner  in  which  the  displacement  of 
fractures  is  effected  by  the  action  of  muscles  ex- 
plains one  circumstance  which  frequently  attends 
these  cases,  especially  fractures  of  the  thigh,  cla- 
vicle, and  leg.  This  is  a  rising,  a  projection,  of 
the  upper  fragment,  or  that  which  is  nearest  the 
trunk.  One  might  believe,  at  first  sight,  that  such 
projection  is  formed  hy  the  upper  fragment  quitting 
its  natural  situation,  and  rising  over  the  lower  one. 
But,  on  the  least  reflection,  it  becomes  manifest 
that  the  upper  end  of  the  fracture  projects  only 
because  the  lower  one  is  displaced,  and  drawn 
towards  that  side  on  which  the  strongest  muscles 
are  situated.  Thug,  in  practice,  in  order  to  make 
the  risimj  end  of  the  hone  (as  it  was  termed)  dis- 
appear, it  is  only  necessary  to  reduce  the  lower 
fragment.  If,  instead  of  doing  this,  pressure  be 
made  on  the  projecting  part,  the  design  fails ;  and 
if  the  plan  bo  still  more  forcibly  pursued  and  con- 


tinued, inflammation,  ulceration,  and  sloughing, 
and  ■the  conversion  of  the  case  into  a  compound 
fracture,  are  likely  to  be  the  consequences. 

5.  In  respect  to  circunisiances  with  tvhich  frac- 
turcs  are  accompanied.  The  most  important  divi- 
sion of  fractures  is  into  simple  and  compound.  By 
simple  fracture,  surgeons  mean  a  suddenly  formed 
breach  in  the  continuity  of  one,  or  more  bones, 
without  any  external  wound,  communicating  in- 
ternally with  the  fracture.  By  a  compouiid  frac- 
ture  they  signify  the  same  sort  of  injury  of  a  bone, 
or  bones,  attended  by  a  wound  of  the  soft  parts 
leading  down  to  the  fracture,  which  wound  may 
be  produced  by  the  protrusion  of  one  or  both  ends 
of  the  fracture  through  the  skin,  or  b}'  a  ball,  or 
other  bod}^,  which  enters,  or  otherwise  wounds, 
the  soft  parts,  at  the  same  moment  that  it  breaks 
the  bone. 

Fractures  are  said  to  be  complicated  when  at- 
tended with  diseases,  or  accidents,  which  render 
the  indications  in  the  treatment  more  numerous, 
and  require  the  emplo3'ment  of  different  remedies, 
or  the  practice  of  sundry  operations,  for  the  accom- 
plishment of  the  cure. 

Thus,  fractures  may  be  complicated  with  severe 
degrees  of  contusion,  wounds  of  the  soft  parts,  in- 
jury of  blood-vessels,  a  dislocation,  or  diseases  and 
particular  states  of  the  constitution,  as  the  scurvy, 
rickets,  syphilis,  cancer,  pregnancy,  &c. 

The  complication  of  fracture  with  dislocation  is 
frequent  in  the  ancle  and  vertebral  column.  In 
the  first  case,  the  dislocation  usually  precedes  the 
fracture;  but,  in  the  second,  the  fracture  of  the 
body  or  bodies  of  the  vertebrte,  precedes  the  dis- 
location, which  otherwise  is  exceedingly  rare. 

Under  the  head  of  differences  in  fractures  may 
be  fitly  introduced  that  injury  to  the  bones  of 
children,  which  is  denominated  a  handing  of  them 
from  fiills,  blows,  and  external  violence,  since  this 
injury  requires  the  same  treatment  as  fractures, 
although  crepitus  and  separation  of  the  fragments 
do  not  attend  it.  In  1821,  Dr.  J.  R.  Barton,  of 
Philadelphia,  published  a  valuable  paper  on  the 
subject,  including  also  remarks  on  another  injury 
to  the  bones  of  children,  which  he  calls  a  partial  or 
incomplete  fracture  of  a  single  bone,  or  both  bones. 
These  cases  had  been  previously  noticed  by  Un- 
derwood and  Boyer,  and  perhaps  by  them  alone. 
Dr.  Barton  has  illustrated  his  paper  by  very  ac- 
curate drawings  of  the  deformity  resulting  from 
both  of  tliese  accidents,  {^ea  Amer.  Med.  Recorder 
for  1821  and  Reese's  Anier.  ed.  of  this  Dictionari/.) 
In  the  course  of  three  years,  Mr.  Hart,  of  Dublin 
met  with  five  cases  of  partial  fracture  of  long 
bones:  one  of  the  humerus;  two  of  the  radius- 
and  two  of  the  femur.  "  The  diagnostic  symptoms 
of  this  affection  (he  observes)  are  pain  and  a  bent 
state  of  the  bone  injured,  without  absolute  shorten- 
ing of  the  limb.  On  the  contrary,  it  is  lennthoned 
ou  tlie  side  to  which  the  ends  of  the  fractured 
bone  project."  (  See  Duhlin  Journ.  of  Med.  Science 
vol,  i.  art.  i.  8vo.  DJ3-2.)  ' 
[A  l)onding  or  partial  fracture  of  the  bones  of 
children  is  now  well  known  to  be  of  not  uncom- 
mon occurrence.  It  happens  more  frequently  in 
the  forearm  than  in  any  other  part  of  the  body 
but  it  has  l)oen  also  observed  in  the  humerus' 
fonnir,  tibia,  fib\tla,  aud  clavicle.  The  fracture,  of 
course,  occupies  tlio  side  of  the  bone  whicli  cor- 
responds to  the  convexity  of  the  bend,  and  extends 
to  a  variable  distance  through  its  substance.  In 
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the  atterapta' made  to  straighten  the  bone,  a  com- 
plete fracture  is  sometimes  produced.  It  is  very 
doubtful  whether  a  lending  of  bones,  unaccompa- 
nied by  fracture  of  some  portion  of  their  thickness, 
ever  takes  place. 

Under  the  head  of  differences  of  fractures  should 
also  be  noticed,  the  separation  which  occurs  in 
children  and  young  persons  at  the  line  of  union  of 
the  epiphyses  with  the  shafts  of  the  long  bones 
These  epiphysary  disjunctions  are  not  unfrequent 
m  the  humerus,  and  in  the  radius  at  its  lower 
extremity,  but  they  may  occur  also  in  other  situ- 
ations.   They  do  not  differ  in  their  mode  of  pro- 
duction m  their  symptoms,  or  in  the  treatment 
reqiured,  from  ordinary  fractures  in  corresponding 
situations,  and  they  admit  of  union  with  at  least 
equal  facility,  and  without  interfering  in  any  way 
with  the  subsequent  growth  and  development  of 
the  bone.   The  only  point  of  difference  worth  men- 
tioning IS  the  indistinct  character  of  the  crepitus 
which  is  elicited,  in  consequence  of  the  smoothness 
of  the  separated  surfaces.    Further  notice  will  be 
taken  of  these  cases  in  speaking  of  particular  frac 
tures.J 


2.  The  Causes  op  Fractures 
Are  divided  into  predisposing  and  remote. 

In  the  first  class  are  comprehended  the  situ- 
ations and  functions  of  the  bones,  the  age  of  the 
patients,  and  their  diseases.     Superficial  bones 
are  more  easily  fractured  than  those  which  are 
covered  by  a  considerable  quantity  of  soft  parts. 
The  functions  of  some  bones  render  them  more 
liable  to  be  fractured  than  others;  thus  the  ra- 
dius, which  supports  the  hand,  is  more  liable  to  be 
fractured  than  the  ulna.     The  clavicle,  which 
serves  to  keep  the  shoulder  in  its  proper  position, 
and  to  support  on  its  arched  extremity  all  the  mo- 
tions of  the  upper  limb,  is  particularly  subject  to 
be  broken.    The  gradual  increase  of  the  quantity 
of  the  phosphate  of  lime,  in  the  structure  of  the 
bones,  makes  them  brittle,  in  proportion  as  we  ad- 
vance in  years ;  and,  in  old  age,  the  proportion  of 
the  morganised  to  the  organised  part  is  so  great 
that  the  bones  are  fractured  by  the  slightest  causes. 
In  childhood,  the  animal  and  organised  part  bears 
a  greater  proportion  to  the  earth,  and  the  bones 
being,  consequently,  more  elastic  and  flexible,  are 
not  so  easily  broken  as  in  old  age. 

Lues  venerea,  cancer,  rickets,  scurvy,  and  scro 
fula  predispose  to  fractures.     B.  Bell  mentions 
two  venereal  patients,  of  whom  the  hardest  and 
largest  bones  were  completely  broken  by  the  ordi 
nary  action  of  the  muscles  of  the  limb.    Sir  Ben- 
jamin Brodie  had  a  patient,  whose  clavicle  broke 
exactly  in  the  situation  of  a  venereal  node.  (See 
Med.  Gaz.)    In  the  museum  of  University  Col- 
lege, London,  are  two  thigh-bones,  taken  from  a 
patient  who  was  using  mercury  for  the  euro  of 
syphilis:  one  has  several  nodes  upon  it;  the  other 
broke  as  he  was  turning  himself  in  bed.  Fabricius 
Hildanus  quotes  from  Sarazin,  a  physician  of  Lyons, 
the  case  of  a  gouty  patient,  sixty  years  of  age,  who, 
)n  putting  on  his  glove,  broke  his  arm  aliove  the 
elbow.    Desault  used  often  to  speak  of  a  mm  of 
aalpetnere,  whose  arm  was  broken  as  a  person  was 
^anding  her  out  of  a  carriage.    Louis,  who  was 
je\ed  that  no  union  took  place,  was  not  a  little 
^""^         t''ig>'-lJO"e  experience  the 
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in  her  right  breast.  Leveillg  observed  similar  cases 
in  the  Hotel-Dieu  ;  Sir  Astley  Cooper  has  met  with 
others;  and  at  this  present  time  (March  1037) 
there  ,s  ,n  University  College  Hospital  a  woman 
with  cancer  of  the  breast,  whosehumerus  was  broken 
about  a  fortnight  ago  by  the  ordinary  action  of  the 
muscles.  A  few  months  ago  she  was  in  the  same 
institution  for  a  similar  occurrence,  and  she  had 
previously  sustained  the  same  kind  of  injury  of 
other  bones.  A  few  years  ago  I  attended  a  gen- 
t  eman  s  coachman,  who  had  a  cancerous  disease  of 
the  bladder,  and  whose  thigh-bone  broke  at  its 
upper  third  as  he  was  turning  himself  in  bed 
Around  the  fractured  part  a  scirrhous  mass  had 
been  deposited  between  the  periosteum  and  the 
bone ;  and  one  of  the  ribs  was  found  in  a  similar 
condition,  and  also  broken.  The  preparations  are 
placed  m  the  museum  of  University  College.  CSee 
Med.  Chh:  Trans.  Mo\.  xVu.)  "  ^ 

[In  some  of  these  cases,  which  have  been  now 
frequently  noticed,  the  bones  are  found  infiltrated 
with  cancerous  matter,  which  is  first  deposited  so 
as  to  take  the  place  of  the  natural  medullary  tissue, 
and  afterwards  causes  a  gradual  absorption  of  the 
walls  of  the  bone  itself.    Mr.  Paget  remarks  that 
bones  thus  cancerous  become  liable  to  be  broken 
with  very  slight  forces ;  and  to  these  conditions  a 
certain  number  of  the  so-called  spontaneous  frac- 
tures in  cancerous  patients  may  be  assiimed.  But 
he  also  thinks  that  others  are  independent  of  the 
specific  deposition,  and  are  due  to  the  wasting  and 
degenerative  atrophy  which  the  bones  undergo, 
during  the  progress  of  cancer,  even  more  than^in 
other  emaciating  and  cachectic  diseases.  (See 
Lectures  on  Surg.  Pailiologxj,  vol.  ii.  p.  316.)] 

According  to  Leveille',  the  history  of  two  girls  is 
related  by  Buchner,  one  of  whom  died  rickety  at 
the  age  of  sixteen,  having  broken  the  femur  a  short 
time  before  her  death;  and  the  other,  after  taking 
the  breast  very  well  for  two  years,  and  thriving 
for  a  time,  became  affected  with  rachitis,  and  met 
with  the  same  accident  as  she  was  merely  running 
along  the  street.  {Nouvelle  Doctrine  Chir.  t.  ii.  n 
163.)  ^' 

Many  extraordinary  instances  of  fractures  from 
the  morbid  softness  and  fragility  of  the  bones  are 
upon  record.  Suffice  it  here  to  refer  to  the  Phi- 
losophical Transactions  ;  Me'in.  de  I'Acad.  Royale 
des  Sciences  ;  Act.  Haf'niens.  ;  Ephein.  Nat.  Cur. 
dec.  I.  ann.  3.  obs.  112;  Gooch's  Chirurgical 
Works,  vol.  ii.  ;  Saviard,  Obs.  Chir.  p.  274;  Gib- 
son's Institutes  of  Surgery,  vol.  i.  p.  370,  &c. 
(See  Fragilitas  and  Mollities  Ossium.) 

On  the  subject  of  fractures  produced  by  scurvy, 
Maicellus  Donatus  ;  Saviard  ;  Ileyne  de  Morbis 
Ossium  ;  Poupart's  Works  inserted  in  the  M^in. 
de  I'Acad.  des  Sciences,  1699  ;  and  the  Treatise 
published  at  Verona,  in  1761,  by  Jean  de  Bonn, 
may  be  consulted.  To  these  works  I  would  add 
Lord  Anson's  Voyage,  in  which  the  efl'ect  of  the 
scurvy  in  producing  the  absorption  of  the  callus  of 
old  fractures,  a  disjunction  of  the  fragments,  and 
a  renewal  of  ulcers  which  had  been  many  years 
healed,  is  curiously  exemplified. 

Par^,  Platner,  Caliisen,and  several  other  writers, 
set  down  cold  as  a  predisposing  cause  of  fractures. 
This  doctrine  has  originated  from  these  injuries 
being  more  frequent  in  the  winter  time,  but  is 
erroneous,  since,  in  cold  countries,  the  greater  num- 
ber of  falls  which  happen  in  winter  from  the  slip- 
pery and  very  hard  state  of  the  roads,  is  a 
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circumstance  that  fully  explains  why  fractures  are 
then  more  common  than  in  summer. 

The  remote  cause  of  fractures  is  external  force 
variously  applied,  in  falls,  blows,  &c.  In  particu- 
lar instances,  the  bones  are  broken  by  the  violent 
action  of  the  nniscles  attached  to  them  ;  this  is 
almost  always  the  case  with  the  fractured  patella. 
Occasionally  the  olecranon  and  os  calcis  have  like- 
wise been  broken  by  the  violent  contraction  of  the 
muscles  inserted  into  them.  With  respect  to  the 
heel.  Petit  records  two  instances,  one  of  which  was 
communicated  to  him  by  Poncelet,  and  the  other 
seen  hy  himself  in  Madame  La  Pre'sidente  de 
Boissire,  who  met  with  tlie  accident  in  walking  at 
a  gentle  pace  in  the  court  of  the  Ilfitel  de  Soubise. 
When  the  injury  happens  in  leaping,  or  in  falls  from 
a  high  situation,  Leveiile  thinks  it  more  probable 
that  a  portion  of  the  os  calcis  is  torn  off  by  the 
powerful  action  of  the  muscles  of  the  calF,  than  that 
it  is  broken  by  any  blow  immediately  on  the  part. 
He  states  that  Desault  used  frequently  to  cite  two 
examples  of  this  kind,  one  of  which  is  recorded  in 
his  CEuvres  Chimrgicales. 

Whether  the  long  bones  can  be  fractured  by  the 
mere  action  of  the  muscles,  has  been  a  disputed 
point.  In  the  Philosophical  Transactions,  a  frac- 
ture of  the  humerus  is  ascribed  to  this  cause  ;  and 
Botentuit  knew  of  the  same  accident  being  pro- 
duced as  a  person  was  striking  a  shuttlecock  with 
a  battledore.  According  to  Debeaumarchef,  as  a 
man  was  descending  a  ladder  at  a  quick  rate,  his 
heel  got  entangled  in  an  opening,  and  he  made  a 
violent  exertion  to  avoid  failing.  The  consequence 
was  a  fracture  of  the  lower  third  of  the  leg.  Curet 
informs  us  that  a  cabin-boy,  aged  seventeen,  made 
a  considerable  effort  to  keep  himself  from  being 
thrown  down  by  the  rolling  of  the  ship.  The 
femur  was  fractured  by  the  powerful  action  of  the 
mnscles  of  the  thigh.  The  lad  had  no  fall,  and, 
with  some  difficulty,  supported  himself  on  the  other 
limb  till  he  received  assistance. 

We  are  told,  says  Leveiile',  by  Poup^e  Des- 
portes,  tliat  a  negro,  .about  twelve  or  thirteen  years 
old,  was  seized  with  such  violent  spasmodic  con- 
tractions of  the  muscles  of  the  lower  extremities 
that  the  feet  were  turned  backward,  and  the  neck 
of  each  thigh-bone  was  fractured,  the  ends  of  the 
broken  bones  also  protruding  through  the  skin  upon 
the  outside  of  the  thigli.  A  cure  was  effected 
after  an  exfoliation.  We  read  also,  in  the  Miscel- 
lanea Curiosa  Acad.  Naturie  Curiosorum,  that 
during  a  fit  of  epilepsy,  a  child,  ten  years  old,  had 
its  left  hiunerus  and  tibia  broken,  and  that,  upon 
opening  the  body,  other  solutions  of  continuity 
were  observed.  (!hnm%'ru  assisted  in  dressing  a 
child,  eleven  or  twelve  years  old,  that  had  broken 
the  humerus  in  throwing  a  stone  a  consideraljle 
distance.  {Nouvallc  Doctrine  Chir.  t.  ii.  p.  104. 
166.) 

It  is  the  belief  of  Richcrand,  however,  that  a 
long  bono,  when  healthy,  can  never  be  broken  by 
the  mere  contraction  of  the  muscles.  (Mosoi/v. 
Chir.  t.  iii.  p.  12.  ^dit.  4.) 

For  my  own  part,  making  all  due  allowance 
for  the  inaccuracy  of  snnic  of  the  reports,  I  think 
the  possibility  of  the  long  bones  being  broken  by 
the  violent  action  of  the  muscles  is  sufficiently 
proved.  I  have  never  seen  but  one  example  ;  but 
it  was  an  uiie(|uivocal  one  ;  I  attended,  for  the 
late  Mr.  Ramsden,  an  exceedingly  strong  man,  at 
Pentonville,  who  broke  his  08  brnchii  in  making 


a  powerful  blow,  although  he  missed  his  aim, 
and  struck  nothing  at  all.  The  whole  limb  was 
afterwards  affected  with  vast  svi'elling  and  inflam- 
mation, 

3.  Symptom.s  of  Fractures. 

The  symptoms  of  fractures  are  :  the  pain  and  in- 
ability of  the  patient  to  move  the  limb;  the  change 
in  its  form,  the  shortening  of  it;  the  separation  and 
inequalities  of  the  ends  of  the  fracture  when  the 
bone  is  superficial  ;  and  especially  the  crepitus  or 
grating  which  may  be  both  heard  and  felt  when  the 
ends  of  the  broken  bone  are  made  to  rub  against 
each  other. 

Most  of  these  symptoms,  however,  taken  by 
themselves,  are  equivocal;  the  pain  and  inability  to 
move  may  arise  from  a  mere  bruise,  a  dislocation  or 
other  cause;  and  even  the  crepitus,  one  of  the  most 
important  signs,  is  simulated  in  some  cases  of  dis- 
location in  consequence  of  synovial  effusion.  On 
this  point  Sir  A.  Cooper  remarks,  speaking  of  dis- 
locations, that  "  some  time  after  the  accident,  it 
frequently  happens  that  a  sensation  of  crepitus  is 
produced  by  the  effusion  of  adhesive  matter  into  the 
joint  and  surrounding  burse;  the  synovia  in  which 
becomes  inspissated  and  crackles  under  motion.  But 
every  practitioner  ought  to  be  able  to  distinguish 
this  crackling  from  the  _9mfow5' crepitus  of  fracture." 
— (Oa  Dislocations,  tf;c.  ed.  by  Branshy  Cooper, 
p.  4.) 

Indeed,  the  signs  of  fractures  are  so  exceedingly 
various,  according  to  the  bones  which  are  the 
subject  of  injury,  that  it  cannot  be  said  that  there 
is  any  one,  which  is  invariably  present  and  charac- 
teristically confined  to  them.  The  writers  of  sys- 
tems of  surgery  usually  notice  loss  of  motion  in  the 
injured  limb,  deformity,  swelling,  tension,  pain, 
&c.  as  forming  the  general  diagnosis  of  fractures. 
However,  it  is  easily  comprehensible  by  any  one 
acquainted  with  anatomy,  that  numerous  frac- 
tures cannot  prevent  the  motion  of  the  part,  nor 
occasion  outward  deformity  ;  and  every  surgeon 
must  know,  that  though  at  first  there  may  be  pain 
in  the  situation  of  a  fracture,  no  inflammation, 
swelling,  and  tension  can  take  place  till  after  a 
certain  period.  There  may  be,  however,  a  swell- 
ing produced  in  the  first  instance  by  extravasa- 
tion of  blood,  or  by  displacement  of  the  ends  of  the 
bone. 

When,  therefore,  a  limb  is  broken,  and  the  event 
is  not  manifest  from  the  distortion  of  the  part,  it  is 
proper  to  trace  with  the  fingers  the  outlines  of  the 
suspected  bone  :  if  it  be  the  tibia,  let  the  surgeon 
examine  with  his  fingers  whether  any  inequality 
can  be  discovered  along  the  anterior  surface,  anil 
along  the  sharp  front  eilge  of  that  bono.  If  it 
be  the  clavicle,  let  him  trace  the  superficial  course 
of  the  bone  in  the  same  attentive  manner.  AVher- 
ever  nny  nnusu.al  pain  occurs,  or  any  unnatural 
irregularity  appears,  let  him  try  if  a  grating  or 
crepitus  cannot  bo  felt,  on  endeavouring  to  make 
one  end  of  the  suspected  fracture  rub  against  the 
other. 

[It  must  be  borne  in  mind,  however,  that  in 
cases  where  the  ends  of  the  fracture  luivc  been 
separated  frmn  each  other  by  the  action  of  nniscles, 
or  any  other  cause,  it  will  be  impossible  to  feel  a 
crepitus  unless  the  surgeon  so  nmniiges  the  limb  as 
to  bring  them  into  contact.  This  is  especially  true 
of  fractures  of  the  cervix  fenmris  witliiu  the  cap- 
sular ligament,  where  the  two  pieces  may  be  sopa- 
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rated  from  each  otlier  to  the  extent  of  an  inch  or 
more.] 

_  When  the  humerus,  or  the  os  feraoris,  is  the  sub- 
ject of  inquiry,  a  crepitus  is  felt  almost  as  soon  as 
the  hmb  is  touched;  and,  in  the  case  of  the  broken 
thigh,  there  is  a  considerable  shortening  of  the  ex 
tremity,  except  in  a  few  cases  of  completely  trans 
verse  fractures. 

[Here  again,  in  some  cases  of  shortening, 
unless  tile  fracture  be  very  oblique,  it  may  be 
necessary  to  draw  down  the  limb  to  its  proper 
length  to  render  the  crepitus  distinct,  as  the  sensa- 
tion produced  by  the  smooth  periosteal  surfaces  of 
bones  overlapping  one  another  will  not  be  by  any 
means  so  evident  as  that  occasioned  by  their  frac- 
tured ends.] 

When  there  are  two  bones,  as  in  the  leg  and 
the  fore-arm,  and  only  one  is  broken,  the  other 
continues  to  prevent  the  limb  from  being  short- 
ened, and  thrown  out  of  its  natural  shape,  so  that 
a  crepitus  can  only  be  felt  by  a  very  careful  ex- 
amination with  the  fingers.  The  difficulty  of  the 
diagnosis  is  increased  when  the  surgeon  is  con 
suited  late,  and  great  swelling  has  come  on. 
"  Where  is  the  surgeon,"  says  Boyer,  "  that  has 
not  sometimes  hesitated  to  deliver  an  opinion  in 
certain  cases  of  this  description  ?  "  (Malad.  CIdr 
t.  iii.  p.  27.) 

When  the  injured  limb  is  shortened,  the  surgeon, 
before  pronouncing  that  such  change  proceeds  from 
the  passage  of  the  fragments  over  each  other,  must 
be  sure  that  the  bones  are  not  dislocated,  and  that 
the  limb  is  not  naturally  shorter  than  the  other,  or 
is  shortened  in  consequence  of  a  previous  fracture, 
that  has  been  badly  set.  ' 

In  comparing  the  length  of  the  lower  extremities 
one  should  place  the  pelvis  in  a  horizontal  position, 
and_  put  the  two  anterior  superior  spines  of  the  os.sa 
ilii  in  the  same  line  :  for,  if  these  processes  are  not 
on  a  level,  the  limb,  towards  which  the  pelvis  in- 
clines, will  seem  longer  than  the  opposite  member. 

The  practitioner  who  is  well  acquainted  with 
the  anatomy  of  the  limbs,  and  particularly  with 
the  mutual  relations  of  the  eminences  of  the  bones 
to  each  other,  ivill  readily  perceive  the  alterations 
produced  by  a  fracture.  Whenever,  in  conse- 
quence of  a  fall,  or  blow,  a  limb  becomes  concave 
at  a  part  where  it  ought  to  be  convex  or  straight, 
et  vice  versa,  tlie  change  of  shape  and  direction 
must  proceed  from  a  fracture  with  displacement. 
The  inner  edge  of  the  great  toe,  when  the  leg  rests 
on  a  horizontal  surface,  should  correspond  with  the 
inner  edge  of  the  knee-pan.  If  this  natural  relation 
be  altered  ;  if  the  inner  edge  of  the  great  toe  cor- 
respond with  the  outer  edge  of  the  knee-pan,  there 
can  be  no  doubt  of  the  existence  of  a  fracture  of 
both  bones  of  the  leg.    (.Boyer,  vol.  cit.  t.  iii.  p. 

I  am  aware  that  considerable  harm,  and  great 
unnecessary  pain,  have  been  occasioned  by  too 
much  solicitude  to  feel  the  grating  of  fractured 
bones,  and  vviienever  the  case  is  sufficiently  evident 
to  tlie  eyes,  the  practitioner  who  gives  way  to  this 
habit,  at  the  expense  of  torture  to  the  unfortunate 
patient,  ought  in  my  opinion  to  be  severely  ccn- 
fiured.  A  fracture  is  an  injury  necessarily  attended 
with  a  great  deal  of  pain,  ami  followed  by  more  or 
less  swelling  and  inflaiiiination  ;  and  to  increase 
tnesu  evils,  by  rougiily  or  unnecessarily  handling 
1 10  part,  IS  ignorant  and  cruel,  and  (if  I  may  use 
tne  expression)  unsurgical. 


In  some  kinds  of  fractures  the  broken  bone  is 

f  ^^"'^  ^'^^y  P*^'«  that  it  is 

diflicult  to  feel  a  crepitus,  or  ascertain  the  existence 
of  the  injury.  Some  fractures  of  the  neck  of  the 
thigh-bone  are  cases  illustrative  of  this  obsen-a- 
tion.  In  very  doubtful  cases,  the  stethoscope  has 
been  proposed  as  a  means  of  elucidating  the  dia- 
gnosis, and  Lisfranc  is  said  to  have  used  it  with 

Nr78.p?37)™'  """^^"'ff- 

4.  Prognosis  op  Fractures. 

The  prognosis  of  fractures  varies,  according  to 
the  kind  of  bone  injured,  what  part  of  it  is  broken 
the  direction  of  the  breach  of  continuity,  and  what 
other  mischief  complicates  the  case.  Fractures  of 
bones  which  have  many  strong  muscles  inserted 
into  them,  are  more  difficult  of  cure  than  those  of 
other  bones,  which  have  not  so  many  powers 
attached  to  them  capable  of  displacing  the  frag- 
ments, r       o  6 

A  fracture  of  the  middle  part  of  a  long  bone  is 
less  dangerous  than  a  similar  injury  near  one  of 
Its  joints,  which  may  be  followed  by  synovial  in- 
flammation and  ankylosis.  _  Thus,  "in  a  fracture 
of  the  thigh-bone,  near  the  condyles,  the  inflam- 
mation and  swelling  extend  to  the  knee-joint, 
which  is  affected  with  a  degree  of  stiffness  that 
continues  for  a  long  while,  and  sometimes  cannot 
be  entirely  cured  during  life.    The  e.xperiments  of 
M.  Cruveilhier  prove  that  various  forms  of  irri- 
tation will  make  the  periosteum,  ligaments,  and 
cartilages  ossify  ;  and  it  has  been  ascertained,  that 
in  some  cases  of  fracture  near  the  joints  the  liga- 
ments have  sometimes  been  converted  into  bone. 
(See  Andral.  Anat.  Pathol,  t.  i.  p.  300.) 

Inflammation  of  a  joint,  brought  on  by  fracture, 
13  attended  with  more  severe  symptoms,  in  propor- 
tion as  the  contusion  has  been  "more  violent.  In  a 
fracture  near  an  articulation,  it  is  to  be  observed, 
also,  that  common  splints  have  little  command 
over  the  short  fragment/ so  that  it  is  often  difficult 
with  them  to  prevent  displacement  ;  and,  with 
respect  to  transverse  fractures  of  the  neck  of  tlie 
thigh-bone  within  the  capsular  ligament,  although 
the  possibility  of  the  reunion  of  sucli  cases  by  means 
of  bony  matter  is  no  longer  a  disputed  point,  the 
cure  is  more  commonly  effected  only  by  means  of 
a  fibrous  ligamentous  substance. 

When  a  bone  is  fractured  in  several  places,  the 
case  is  more  serious,  and  the  difficulty  of  cure 
greater.  But  the  accident  is  still  worse  when  a 
limb  is  fractured  in  two  different  places  at  once  ; 
as,  for  instance,  in  the  thigh  and  leg.  Here,  witli- 
out  the  assistance  of  a  double  oblique  plane,  or 
M'Intyre's  excellent  apparatus,  it  would  be  almost 
impossible  to  reduce  the  fracture  of  the  thigii  and 
maintain  the  reduction  well,  so  as  to  preserve  tlie 
natural  length  of  the  limb. 

Oblique  fractures  are  more  troublesome  ami 
difficult  of  cure  than  transverse  ones,  because  an 
oblique  surface  does  not  resist  the  retraction  of  (lie 
lower  portion  of  the  broken  bone,  and  consequently 
the  cuds  of  the  fracture  are  kept  duly  applied  to 
each  other  with  difficult}'. 

Fractures,  complicated  with  violent  contusion  of 
the  soft  parts,  or  with  a  wound,  rendering  thcin 
compound,  are  much  more  dangerous  than  otliois 
free  from  such  accidents.  The  bad  symptom?, 
which  render  compound  fractures  so  dangernns, 
are  of  nianj'  kinds  :  hn;niorrlmgo  ;  violent  aiul 
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extensive  inflammation  of  the  limb,  either  phlegm- 
OU0U3  or  eysipelatous  ;  delirium  and  fever  ;  large 
abscesses  ;  gangrene  ;  &c.  Fractures  of  the  leg 
are  generally  more  serious  than  similar  injuries  ot 
the  upper  extremity.  Tlie  wound  of  a  large  artery 
may  add  considerably  to  the  danger  of  a  fracture. 

In  a  debilitated  old  man,  or  an  unhealthy  sub- 
ject, or  a  constitution  predisposed  to  inflammation, 
particularly  erysipelas,  or  to  violent  derangement 
of  the  nervous  system,  a  fracture  is  less  likely  to 
end  well  than  in  a  healthy  child,  or  a  strong  young 
person,  or  one  of  good  constitution.  In  extreme 
old  age  the  cure  of  a  fracture  is  always  more 
difficult,  and  sometimes  impossible,  {Boyer,  t. 
iii.  p.  32.)  Scurvy  certainly  retards  the  forma- 
tion of  callus,  and,  as  I  have  already  noticed,  even 
produces  its  absorption  again. 

Fabricius  Hildauus  has  cited  two  cases  which 
tend  to  prove  that  the  union  of  fractures  is  re- 
tarded by  pregnancy.  (Cent.  5.  obs.  87.  Cent  6. 
obs.  68.)  Alanson  has  also  related  a  case  in 
which  the  union,  which  had  been  delayed  dinging 
pregnancy,  took  place  after  delivery  {Med.  Obs. 
and  Inq.  vol.  iv.  No.  37.)  ;  and  Werner  has  pub- 
lished an  account  of  a  fracture  of  the  radius  in  a 
pregnant  woman,  where  the  cure  was  appai'ently 
retarded  for  a  long  time  by  this  circumstance, 
and  though  the  union  took  place  previously  to 
deliverj^,  the  callus  was  not  very  firm  till  after 
that  event.    {RicUer,  Bill.  b.  xi.  p.  591.) 

Other  observations,  however,  have  shown  that 
though  this  may  occasionally  happen,  yet  that 
it  is  by  no  means  invariably  the  case.  Some  years 
ago,  I  attended,  for  Mr.  Ramsdeu,  a  woman  in 
a  court  leading  out  of  St.  Paul's  Churchyard, 
who  broke  both  bones  of  her  leg  when  she  was 
several  months  gone  with  child.  Her  pregnancy, 
however,  did  not  appear  to  be  at  all  unfavourable 
to  the  cure,  as  it  followed  in  the  usual  time.  "  It 
is  not  generally  settled,"  says  a  modern  writer, 
"  whether  pregnancy  should  be  accounted  a  com- 
plication. I,  as  well  as  some  other  practitioners, 
have  seen  a  pregnant  woman  get  well  of  a  simple 
fracture  in  the  ordinary  time."  {Leveille,  Nouvdte 
Doctrine  Cliir,  t.  ii.  p.  159.  And  in  another  place 
lie  says,  "  Contra  ^opinion  de  Fahrice  Hildan, 
Vexpirieyice  ni'a  prouve  que,  chez  les  femmcs grosses, 
Ic  cal  clait  aussi  prompt  d  se  former,  que  chez  touie 
autre  personne."  (Op.  cit.  t.  ii.  p.  172.)  The  ex- 
perience of  Boyer  also  tends  to  prove  that  preg- 
nancy does  not  generally  prevent  the  union  of 
fractures.    (See  Mai.  Chir.  t.  iii.  p.  32.) 

The  cases  in  which  fractures  remain  disunited 
will  be  considered  in  a  future  section. 

5.  Treatment  of  Fkacturks  in  general. 

The  treatment  embraces  three  principal  indica- 
tions. The  first  is  to  reduce  the  pieces  of  bone 
into  their  natural  situation.  The  second  is  to  se- 
cure and  keep  them  in  this  state.  A]id  the  third 
is  to  prevent  any  unpleasant  symptoms  likely  to 
arise,  and  relieve  tlicm  if  they  come  on. 

Tlie  first  indication  is  only  applicable  to  cases 
attended  witli  displacement  ;  fir  when  the  frag- 
ments are  not  out  of  their  relative  position,  the 
surgeon  must  strictly  refrain  from  all  avoid.-ible 
disturbance  of  the  limb.  His  interleroncc  sliould 
then  be  limited  to  putting  up  the  fracture,  resist- 
ing the  accession  of  unfavourable  symptoms,  and 
removing  them,  if  possible,  after  they  have  taken 
placi.'. 


Reduction. — The  means  employed  for  the  reduc- 
tion of  fractures  in  general  are  chiefly  three,  viz. 
extension,  counter-extension,  and  coaptation,  or  set- 
ting. But,  as  Boyer  remarks,  these  means  should 
vary  according  to  the  species  of  displacement;  and 
surgical  writers  have  generalised  too  much  in 
representing  them  all  three  as  necessary  for  the 
reduction  of  every  kind  of  fracture.  In  fact,  there 
are  several  cases  in  which  extension  and  counter- 
extension  are  positively  useless  ;  of  this  nature  are 
fractures  of  the  patella  and  olecranon,  where  the 
displacement  consists  of  a  separation  of  the  frag- 
ments. Here  the  reduction  may  be  accomplished, 
by  putting  the  limb  in  a  position  in  which  the 
muscles  attached  to  the  upper  part  of  the  bone  are 
relaxed,  and  then  pushing  the  upper  fragment  into 
contact  with  the  lower. 

Extension  signifies  the  act  of  pulling  the  broken 
part  in  a  direction  from  the  trunk,  with  the  view  of 
bringing  the  ends  of  the  fracture  into  their  natural 
situation.  By  counter- extension,  surgeons  imply 
the  act  of  making  extension  in  the  opposite  direc- 
tion, in  order  to  hinder  the  limb,  or  even  the  whole 
body,  from  being  drawn  along  by  the  extending 
power,  which  would  then  be  unavailing. 

It  was  formerly  recommended  to  apply  the 
extending  force  to  the  lower  fragment,  and  the 
counter-extension  to  the  upper  one.  Such  prac- 
tice, indeed,  was  advised  by  Mr.  Pott,  and  is 
still  generally  preferred  in  this  country;  but  upon 
the  continent  it  has  been  abandoned.  The  ob- 
jections made  to  it  by  Boyer  are  :  first,  that  it  is 
frequently  difficult,  and  sometimes  impossible,  to 
take  hold  of  the  two  fragments;  as,  for  example, 
when  the  neck  of  the  thigh-bone  is  broken. 
Secondly,  that  by  applying  the  extension  and 
counter-extension  to  the  broken  bone  itself,  most 
of  the  muscles  which  surroimd  it  are  compressed, 
and  such  compression  produces  in  these  organs  a 
spasmodic  contraction  which  often  renders  the 
extension  and  counter-extension  useless,  and  some- 
times even  hurtful.  {Mai.  Chir.  t.  iii.  p.  34.) 
The  French  surgeons,  therefore,  apply  the  ex- 
tending force  to  that  part  of  the  limb  which  is 
articulated  with  the  lower  fragment,  and  the 
counter-extension  to  that  which  is  articulated  with 
the  upper.  For  instance,  in  a  fracture  of  the  leg, 
the  extending  means  act  upon  the  foot,  and  the 
counter-extending  upon  the  thigh;  and  in  a  frac- 
ture of  the  thigh  the  extension  is  applied  to  the 
leg,  while  the  counter-extending  power  fixes  the 
pelvis. 

One  circumstance  must  here  occur  to  the  mind 
of  the  surgical  reader.  In  this  country  it  is  pro- 
perly inculcated  that  one  of  the  first  principles 
to  be  attended  to  in  the  reduction  of  fractures  is 
to  put  the  limb  in  such  a  position  as  will  relax 
the  most  powerful  muscles  connected  with  the 
broken  bone;  because  these  muscles  principally 
impede  tlie  reduction  and  disturb  the  ends  of  the 
fracture.  But  in  the  French  mode  of  making 
the  extension  and  counter-extension,  how  ciin  this 
grand  principle  be  conveniently  i'uliillod  ?  If  tlio 
extending  and  counter-extending  means  are  not  to 
be  applied  to  the  broken  bono  itself,  but  to  others 
whicii  are  articulati'd  with  it,  the  limb  nuist  of 
necessity  be  kept  in  a  straight  posture  at  the  time 
of  reducing  the  fracture  ;  for  were  the  limb  placed 
in  a  half-bent  state,  the  extension  and  counter^ 
extension,  as  practised  by  the  continental  surgeons, 
would  not  bo  ill  the  same  line,  and,  therefore', 
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less  efficiently  and  readily  accomplished.    If  it  be 
advantageous  to  bend  the  limb  at  the  time  of  re- 
ducing a  fracture,  the  Frencii  mode  of  practising 
extension  and  countcr-exlehsion  may  not  be  the 
best.    I  am  not,  however,  one  of  those  surgeons 
^yho  are  entirely  blinded  with  the  idea  of  the  pos- 
sibility of  relaxing  the  whole  of  the  muscles  con- 
nected wiih  the  broken  bone  by  merely  bendin" 
the  limb.    On  the  contrary,  I  am  convinced  with 
Desault,  that  in  general  what  is  gained  by  the 
relaxation  of  some  muscles,  is  lost  by  the  tension 
of  others.    But  where  it  is  possible  to  relax  by  a 
certain  posture  the  set  of  muscles  most  capable  of 
preventing  tlie  reduction  and  disturbing  the  coap- 
tation of  a  fracture,  that  posture  1  would  select. 
Thus  in  a  fracture  of  the  leg  the  strong  muscles  of 
the  calf  undeniably  possess  this  power,  and  the 
bent  position  which  relaxes  them  appears  to  me, 
therefore,  generally  the  most  judicious  and  advan- 
tageous, not  only  during  the  reduction,  but  during 
the  whole  treatmeiit  of  the  case.  " 

It  is  difficult  to  lay  down  rules  respecting  the 
precise  degree  of  force  which  should  be  used  in 
making  extension;  for  it  must  vary  in  different 
cases,  according  to  the  species  of  displacement, 
and  the  number  and  power  of  the  muscles  con- 
cerned in  producing  it.    In  transverse  fractures, 
displaced  only  according  to  the  diameter  of  the 
bone,  a  very  moderate  extension  suffices,  as  it  is 
merely  practised  with  a  view  of  lessening  the 
friction  and  pressure  of  the  surfaces  of  the  fracture 
against  one  another.    But  whatever  be  the  direc- 
tion of  the  fracture,  when  the  fragments  pass 
over  each   other,  the   extension   and  counter- 
extension  should  be  such  as  to  remove  the  short- 
ening of  the  limb,  and  overcome  the  force  of 
those  muscles  which,  after  all  attention  has  been 
paid  to  their  relaxation,  still  oppose  the  reduction. 
Extension,  however,  ought  never  to  be  practised 
in  a  violent  and  sudden  way ;  but  in  as  gradual  a 
manner  as  possible,  the  utmost  care  being  taken 
not  to  sliake,  nor  even  move,  the  limb  any  more 
than  can  be  avoided.     When  the  practitioner 
extends  a  broken  member  all  at  once  violently,  he 
excites  the  muscles  to  strong  spasmodic  action, 
and  there  is  some   danger  of  lacerating  them, 
because  their  fibres  are  not  allowed  the  requisite 
time  to  yield  to  the  force  whicii  elongates  them. 
The  extension  is  to  begin  in  the  direction  of  the 
lower  fragment,  and  be  continued  in  that  which  is 
natural  to  the  body  of  the  bone. 

In  every  case  of  fracture  with  displacement,  as 
Boon  as  the  necessary  extension  has  been  made, 
the  surgeon  is  to  endeavour  to  place  the  ends  of 
the  broUou  bone  in  their  natural  situation  :  this 
IS  termed  coaptaiion,  or  sdlinrj.  This  operation 
is  to  bo  undertaken  in  different  ways,  according 
to  the  species  of  displacement,  and  the  practitioner 
can  almost  always  execute  it  by  acting  upon  the 
lower  fragment,  without  applying  his  fingers  di- 
rectly to  the  fracture  itself,  in  order  to  regulate 
the  contact  of  the  extremities  of  the  bone.  When, 
however,  it  is  judged  necessary  for  this  purpose  to 
touch  the  broken  part  itself,  it  should  be  done  with 
tlie  utmost  gentleness,  so  as  to  avoid  pressing  the 
solt  parts  agamst  the  points  and  splinters  of  bone. 

Although  the  reduction  of  fractures  may  in 
general  be  accomplished  with  tolerable  facilitv,  it 
somctnnea  happens  that  the  first  attempts  fail, 
ims  IS  occasionally  ascribable  to  the  employment 
0'  too  much  force  and  too  little  management,  in 
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making  the  extension,  whereby  the  muscles  are 
irritated,  and  act  so  powerfully  that  the  design  of 
tiie  surgeon  is  completely  frustrated.    Here  the 
grand  means  of  success  is  putting  the  limb  into 
such  a  position  as  will  relax  the  most  powerful 
muscles  which  oppose  the  reduction.  Sometimes 
however,  the  irritable  and  convulsive  state  of  the 
muscles  is  not  the  effect  of  any  wrong  mode  of 
proceeding  on  the  part  of  the  surgeon,  but  arises 
troni  the  alarm,  pain,  and  injury  caused  by  the 
accident  itself,  the  comminuted  state  of  the  bone 
the  irritation  of  spicula,  or  the  very  oblique  direc- 
tion of  the  fracture.    Here  relaxing  the  muscles  is 
also  the  most  likely  method  of  removing  the  diffi- 
culty. _  In  short,  now  that  the  utility  of  paying 
attention  to  this  principle  is  universally  known  in 
the  profession,  a  fracture  is  rarely  met  with  which 
cannot   be  immediately  reduced,  particularly  if 
opium  be  given.    But  supposing  the  bone  can- 
not be  made  to  lie  well  at  first,  it  will  easily  be 
made  to  do  so  in  the  course  of  a  few  days,  when 
the  tendency  to  spasm  has  diminished,  and  the 
pain  and  first  irritation  have  subsided.    Only  let 
the  sul-geon  watch  and  regulate  the  position  of  the 
limb  about  this  period,  and  the  cure  will  be  com- 
pleted without  any  deformit}'. 

Of  ilie  means  for  keeping  Fractures  reduced. — 
After  the  bones  have  been  put  into  their  natural 
situation,  time  alone  would  complete  their  cure, 
were  there  not  in  the  muscles  a  continual  propen- 
sity to  displace  the  ends  of  the  fracture  again.  In 
cases  of  fracture  the  muscles  are  often  affected  with 
involuntary  spasmodic  action,  by  which  the  broken 
part  would  certainly  be  displaced,  were  no  measures 
taken  to  maintain  the  extremities  of  the  broken 
bone  in  contact.  Besides,  the  patient,  in  easing 
himself,  coughing,  sneezing,  &c.  must  unavoidably 
subject  the  limb  to  a  degree  of  motion,  by  which 
the  coaptation  would  be  altogether  destroyed. 
Hence  the  necessity  of  employing  means  for  fi.ximj- 
the  broken  limb  so  effectually  that  it  may  continue 
perfectly  motionless  during  the  whole  time  requisite 
for  the  union  of  the  fracture.  Tiie  means  cm- 
ployed  for  the  fullihnent  of  this  indication  are: 
an  advantageous  position,  quietude,  bandages, 
splints,  alid  various  kinds  of  apparatus. 

In  the  treatment  oF  all  fractures,  the  position 
of  tlie  part,  and  indeed  of  the  whole  body,  is  a 
thing  of  m;iterial  importance.  Whenever  the 
case  is  a  fracture  of  the  lower  extremities,  the 
patient  should  lie  strictly  in  bed  until  the  callus 
is  completel}' formed  and  strong.  It  is  likewisean 
advantage  not  to  have  the  bed  too  wide,  because 
tiie  surgeon  and  assistants  can  then  more  conve- 
niently get  at  any  part  of  the  limb.  As  feather- 
beds  are  too  yielding,  a  horse-hair  mattress  is 
preferable.  Boyer,  indeed,  is  so  impressed  with 
the  utility  of  letting  the  patient  lie  upon  a  surface 
which  will  not  sink,  that  he  recommends  two 
mattresses  to  be  used,  and  aboard  to  be  laid  under 
the  upper  one,  from  the  hip  to  beyond  the  patient's 
foot.  Chir.  p.  39.  vol.  iii.) 

Generally  the  most  favourable  position  for  a  frac- 
tured limb  is  that  in  which  all  the  muscles,  passing 
over  the  fracture  and  extending  either  to  the 
lower  fragment,  or  to  that  part  of  the  limb  which 
is  articulated  with  it,  are  equallj^  relaxed.  Tiie 
injured  limb  should  also  have  firm  support  nt  every 
point,  and  its  position  ought  to  be  regulated,  so 
that  not  only  this  object  be  carefully  fulfilled,  but 
at  the  same  time  the  chance  of  displacement  from 


the  action  of  the  muscles,  or  the  weight  of  the 
bodj',  or  purt  itself  may  be  diminished  as  mucli 
as  possible. 

The  natural,  or  rather  the  most  easy,  position 
of  the  limb,  is  that  which  is  usually  chosen  by  a 
person  who  reposes  himself,  or  who  is  sleeping  ; 
for  then  all  motion  is  suspended,  and  every  part 
assumes  that  posture  which  is  most  congenial  to 
it.  In  this  condition  the  limbs  are  not  extended, 
lior  yet  entirely  bent  ;  but  only  in  a  moderate 
state  of  flexion.  Heiice,  Buyer  remarks,  that  a 
half-bent  position  of  the  limbs  is  that  which  is 
most  natural,  and  that  in  which  all  the  muscles 
enjoy  an  equal  degree  of  relaxation,  and,  conse- 
quently, that  it  is,  generally  speaking,  the  best  for 
fractures.  This  posture,  which  was  recommended 
by  Hippocrates  and  Galen,  has  been  highly  ex- 
tolled by  Pott,  who  appears  to  have  exaggerated 
its  advantages.  Considered  in  a  general  way,  it 
is  without  contradiction  preferable  to  every  other 
position  of  the  limb  ;  but  its  employment  should 
be  liable  to  exceptions,  as  will  be  noticed  in  treat- 
iiig  of  particular  fractui-es.  (See  Traita  dcs  Mai. 
Chit:  t.  viii.  p.  40.) 

In  whatever  position  a  broken  limb  is  placed,  it 
should  bear,  throughout  its  whole  length,  equally 
and  perpendicularly  upon  tlie  surface  on  which  it 
lies,  and  not  be  only  partially  supported.  When, 
for  example,  only  the  extremities  of  a  fractured 
limb  rest  upon  the  bed,  the  weight  of  the  limb 
itself  will  make  it  bend  in  the  situation  of  the 
fracture.  The  limb  will  also  be  rendered  crooked 
if  the  broken  part  be  supported,  while  the  extre- 
mities of  the  limb  (especially  the  inferior)  sink 
lower  by  their  own  weight.  The  displacement  of 
the  fracture  is  nut  the  only  inconvenience  arising 
from  the  limb  being  laid  upon  a  surface  where  it 
i.s  not  everywhere  equally  well  supported.  The 
parts  which  bear  on  this  surface,  experience  i 
painful  degree  of  pressure,  which,  if  long  con- 
tinued, may  produce  inflammation,  and  even 
sloughing  of  the  integuments.  Thus,  in  fractures 
of  the  leg,  gangrene  of  the  heel  has  sometimes 
'arisen  entirely  from  this  cause.  Such  incon- 
veniences may  often  be  prevented  by  laying  a 
fractured  limb  oh  a  surface  of  corresponding  form  ; 
that  is  to  sa}-,  on  a  surface  which  is  depressed 
where  the  limb  has  projections,  and  rises  where  it 
presents  depressions.  Tiie  surface  should  not  be 
so  iiard  as  to  annoy  the  patient ;  yet  it  ought  to  be 
sufficiently  firm  not  to  yield  to  the  weight  of  the 
limb  and  apparatus. 

In  v/hatevcr  position  fractured  limbs  are  placed, 
they  ought  to  be  kept  perfectly  quiet  during  the 
whole  time  reqviisite  for  the  union.  If  the  broken 
bone  be  moved  while  the  callus  is  forming,  the 
surfaces  of  the  fracture  rub  against  each  other, 
and  the  process  is  disturbed  and  retarded  ;  and, 
indeed,  sometimes  by  repeatedly  moving  the  limb, 
the  consolidation  of  fractures  is  entirely  pre- 
vented. 

In  order  to  maintain  the  limb  in  the  right  posi- 
tion, and  in  a  state  of  quietude,  and  to  preserve 
the  fragments  in  proper  contact  with  respect  to 
each  otiier,  the  surgeon  is  to  caution  the  patient  to 
avoid  moving  more  than  can  bo  helped,  and  every 
cause  likely  to  subject  the  limb  to  any  kind  of 
shock  or  concussion  is  to  be  removed.  But,  in 
particular,  it  will  be  necessary  to  apply  a  retentive 
apparatus,  usually  consisting  of  bandages,  splints, 
tapes,  straps  and  buckles,  soft  pads,  c^c. 
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With  respect  to  bandages,  the  common  roller 
answers  for  fractures  of  the  humerus,  radius,  ulna, 
and  fibula.  Indeed,  when  M'Intyre's  apparatus 
is  made  use  of,  or  Desault's  method  of  treating  a 
broken  thigh  is  followed,  it  is  the  must  eligible 
bandage  for  all  sinqjle  fractiires  of  the  lower  ex- 
tremity, and  even  for  some  compound  ones.  But 
if  a  broken  thigh  or  leg  is  to  be  treated  according 
to  Pott's  directions,  then  the  eighteen,  or  many- 
tailed  bandage  is  necessary.  Tlie  advantages  of 
it  are  that,  by  means  of  it,  all  necessity  is  avoided 
of  lifting  up,  and  disturbing  the  limb,  every  time 
it  is  dressed,  or  every  time  the  bandage  loosens. 
Indeed,  with  it  the  leg  or  thigh  need  never  once 
be  removed  during  the  cure  from  the  pillow  or 
splint  on  which  it  has  been  deposited. 

The  same  advantage,  however,  is  obtained  with 
common  rollers,  when  M'Intyre's  apparatus  is 
used,  which,  as  well  as  the  limb  itself,  is  to  be 
encircled  by  them.  (See  Description  of  a  Splint 
invented  for  the  Trealment  of  Fractured  Limbs  by 
James  M'Iniijre,  8vo.  Newcastle,  IH25.)  In  Uni- 
versity College  Hospital  we  dispense  with  the  sock, 
and  fix  the  limb  with  three  rollers  ;  one  surrounds 
the  upper  part  of  the  leg  and  the  knee  ;  another 
binds  the  foot  to  the  foot-piece  and  encircles  the 
ankle  ;  and  the  third  is  applied  to  the  central  part 
of  the  leg,  including  the  situation  of  the  fracture. 
This  lust  roller  admits  of  being  taken  off,  and  the 
fracture,  simple  or  compound,  examined,  without 
meddling  with  the  other  rollers,  which  steady  the 
upper  and  lower  parts  of  the  leg,  and  therefoi'e  it 
does  not  undergo  the  slightest  disturbance.  Ou 
the  Whole,  I  cannot  fancy  that  any  apparatus  for 
broken  legs  will  ever  fulfil  its  purposes  better 
than  that  of  Mr.  M'Intyre,  which  has  also  the 
recommendation  of  great  simplicity.  A  very  cheap 
form  of  this  apparatus  has  lately  been  contrived 
by  Mr.  Listen,  the  peculiarities  of  which  are  the 
omission  of  most  of  the  thigh  part,  and  the  placing 
of  an  aperture  at  the  point  where  the  heel  lies,  so 
that  the  painfid  pressure  on  this  part  is  consi- 
derably lessened.  However,  those  surgeons  who 
prefer  to  treat  fractured  thighs  in  the  flexed  po- 
sition, '  with  the  patient  on  his  back,  will  find 
M'Intyre's  apparatus,  its  arranged  by  himself, 
exceedingly  convenient. 

Another  surgeon  of  Newcastle,  Mr.  T.  M. 
Greenhow,  is  also  the  inventor  of  an  exceedingly 
ingenious  apparatus  for  fractures  of  the  lower  ux- 
tremity.  It  enables  the  surgeon  to  bring  the  whole 
circumference  of  a  broken  leg  into  view,  after  the 
fracture  has  been  set,  without  the  least  movement 
or  disturbance  of  any  part  of  the  limb.  This,  as 
every  man  of  experience  knows,  is  a  great  ad- 
vantage in  the  treatment  of  compound  fractures, 
wliere  the  application  of  dressings  to  the  wound 
sufficiently  often,  the  prompt  discharge  of  abscesses, 
the  preservation  of  the  parts  in  a  cleanly  state,  and 
the  opportunity  of  inspecting  the  i}osition  of  the 
ends  of  the  fracture  in  the  early  stages  of  the 
formation  of  the  callus,  are  objects  contributing 
very  essentially  to  the  favourable  i)rogress  and 
termination  of  these  accidents.  With  this  appara- 
tus porm(\ncut  extension  either  of  the  leg  or  thiiih 
if  judged  advisable,  may  be  adopted,  tliere  bcin"' 
a  contrivance  for  this  oljject.  One  cliief  principle 
of  Mr.  Grecnhow's  apparatus  is,  that  the  limb  re- 
mains .supported  in  an  iron  frame-work,  after  every- 
thing else  has  been  removed.  (See  T.  M.  Green- 
how's  Description  of  an  Apparatus  intended  io 
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facililate  ihe  Treatment  of  Fraetures,  &,-c.  8vo. 
Lond.  1833.) 

In  France,  the  preference  is  given  to  Scultetus's 
bandage  in  almost  every  instance  where  we  employ 
the  eighteen-tailed  one,  from  which  it  principally 
diifers  in  being  composed  of  separate  transverse 
pieces  admitting  of  removal,  so  that  when  a  part 
of  the  bandage  is  soiled  it  can  be  taken  away, 
and  a  clean  piece  (first  stitched  to  that  which  is 
about  to  be  removed),  drawn  under  the  limb, 
without  distMbing  the  whole  of  the  dressings! 
Dupuytren  was  partial  to  this  bandage,  not  only  in 
cases  of  compound  fracture,  but  others  where  a 
frequent  change  of  parts  of  the  bandage  was 
rendered  necessary  by  the  discharge. 

As  a  general  remark,  we  may  say,  that  some 
appaiatus  of  the  foregoing  kinds,  a  double  oblique 
plane,  or  else  splints,  are  unquestionably  the 
most  eiBcient  of  all  the  applications  made  to  a 
broken  limb,  with  the  view  of  keeping  the  ends 
of  the  fracture  steady,  and  in  a  proper  state  of 
contact. 

"Splints,"  says  Pott,  "are  generally  made  of 
pasteboard,  wood,  or  some  resisting  kind  of  stuff, 
and  are  ordered  to  be  applied  lengthways  on  the 
broken  limb  ;  in  some  cases  three,  in  others  four  ; 
for  the  more  steady  and  quiet  detention  of  the 
fracture. 

"  That  splints,  properly  made  and  judiciously 
applied,  are  very  serviceable,  is  beyond  all  doubt  ; 
but  their  utility  depends  much  on  their  size,  and 
the  manner  in  which  they  are  applied. 

"  The  true  and  proper  use  of  splints  is  to 
preserve  steadiness  in  the  whole  limb,  without 
compressing  the  fracture  at  all  By  the  former 
they  become  very  assistant  to  the  curative  in- 
tention :  by  the  latter  they  are  very  capable  of 
causing  pain  and  other  inconveniences  ;  at  the 
same  time  that  they  cannot,  in  the  nature  of 
things,  contribute  to  the  steadiness  of  the  limb. 

"  In  order  to  be  of  any  real  use  at  all,  splints 
should,  in  the  case  of  a  broken  leg,  reach  above 
the  knee,  and  below  the  ankle  ;  should  be  only 
two  in  number,  and  should  be  so  guarded  with 
tow,  rag,  or  cotton,  that  they  should  press  only 
on  the  joints,  and  not  at  all  on  the  fr'acture. 

"  By  this  they  become  really  serviceable  ;  but 
a  short  splint,  which  extends  only  a  little  above 
and  a  little  below  the  fracture,  and  does  not  take 
in  the  two  joints,  is  an  absurdity,  and  what  is 
worse,  it  is  a  mischievous  absurdity. 

"  By  pressing  on  both  joints,  they  keep  not 
only  them,  but  the  foot  steady  ;  by  pressing  on 
the  fracture  only,  they  cannot  retain  it  in  its  place, 
if  the  foot  be  in  the  smallest  degree  displaced  ; 
but  they  may,  and  frequently  do,  occasion  mis- 
chief, by  rudely  pressing  the  parts  covering  the 
fracture  against  the  edges  and  inequalities  of  it." 
—(See  Foil's  Chir.  Works,  vol.  i.  p.  298,  cScc. 
edit.  1808.) 

Splints,  double  oblique  planes,  and  other  kinds 
of  support  for  broken  limbs,  must  always  be  lined 
with  pads  of  tow,  oat-cliaff,  or  other  soft  matoriais, 
101-  otlierwise  their  pressure  would  cause  severe 
pain,  inflammation,  ulceration,  and  even  sloughing. 

Assalini  strongly  disapproves  of  the  employmoiit 
ot  all  tight  bandages,  and  of  covering  the  whole  of 
a  broken  linib  with  splints.  In  a  case  of  trans- 
verse fracture  of  the  patella,  be  laid  the  limb  upon 
concave  splint,  the  shape  of  which  was  adapted 
w  tlie  under  surface  of  a  part  of  the  leg  and  thigh 


No  bandage  was  used,  merely  two  leathern  straps, 
winch  crossed  upon  the  knee,  and  included  the 
frac  ured  bone.  A  perfect  bony  union  was  thus 
easily  effected.  Assalini  afterwards  extended  the 
use  of  a  concave  splint,  applied  under  the  limb,  to 
fractures  of  the  leg  and  thigh.  In  the  first  of 
these  cases  however,  only  the  thigh  is  received 
111  the  hollow  splint,  and  from  this  two  lateral 
splints  go  along  the  leg.  The  apparatus  has  also 
a  kind  of  sole  for  the  support  of  the  foot.  As  this 
simple  contrivance  is  fastened  with  a  very  few 
straps,  and  no  plasters  or  bandages  are  used,  the 
surgeon  has  constantly  a  view  of  the  whole  front 
of  the  limb,  and  of  the  fractured  part  of  it  In 
compound  fractures,  he  covers  the  wound  with 
linen  compresses,  wet  with  cold  water.  {Manuale 
dt  Chirurgia,  Farte  prime,  1812.)    See  Splint 

So  convinced  is  Baron  Larrey  of  the  advantage 
of  keeping  broken  limbs  perfectly  motionless,  after 
tbey  have  been  properly  set,  that  he  sometimes 
employs  an  apparatus  which  moulds  itself  to  the 
shape  of  the  limb,  then  hardens,  and  remains 
apphed  during  the  whole  of  the  treatment,  unless 
circumstances  call  for  its  earlier  removal.  The 
apparatus  is  made  by  wetting  the  pads,  com- 
presses, and  bandages  in  a  lotion,  containing  the 
acetate  of  lead  and  white  of  egg,  which,  when  it 
has  dried,  leaves  the  apparatus  sufficiently  hard 
and  stiff  to  afford  full  support  and  steadiness  to  the 
limb,  with  the  advantage  of  being  most  perfectly 
accommodated  to  the  exterior  of  it.    This  plan  is 
followed,  not  merely  in  simple,  but  compound 
fractures,  and  when  there  is  a  necessity  for  re- 
moving the  patient  any  distance,  is  found  by 
Larrey  highly  expedient. 

[An  apparatus  of  this- nature,  "  apjjareil  inam- 
ovihle,   IS  now  in  very  common  use  in  the  treat- 
ment of  fractures.    One  of  the  most  strenuous 
advocates  of  the  method  is  M.  Seutin  of  Brussels, 
and  thick  starch  is  the  material  wliicii  he  employs 
to  stiffen  the  apparatus.    A  dry  roller  is  first  ap- 
plied round  the  fractured  limb,  underneath  which 
layers  of  cotton-wool  may  be  placed  to  protect  the 
prominences  of  the  limb  from  injurious  pressure.- 
The  outer  surface  of  the  bandage  is  then  smeared 
with  the  starch,  and  two  splints  of  pasteboard, 
softened  by  soaking  in  water,  are  placed  one  on 
each  side  of  the  limb.    The  pasteboard  should  be 
torn  rather  than  cut,  in  order  that  its  edges,  when 
it  dries,  may  be  less  sharp  and  cutting.  The 
pasteboard  is  to  be  retained  in  its  place  and 
moulded  to  the  shape  of  the  limb  by  another  ban- 
dage, and  this  also  is  to  be  covered  by  lavers  of 
starch,  laid  on  smoothly  with  the  hand  or  "with  a 
brush.    When  the  apparatus  becomes  dry  a  firm 
and  solid  case  is  obtained,  and  the  patient  may  be 
allowed,  in  fractures  of  the  lower  extremity,  to 
leave  his  bed  and  walk  about  on  crutches,  without 
danger  of  displacing  the  fracture.    The  drying  is 
not  complete  for  thirty-six  or  fortj'-eight "hours, 
and  during  that  time  it  is  necessary  to  pay  careful 
attention  to  the  position  of  the  limb,  as  the  ap- 
paratus does  not  yet  possess  the  requisite  firmness 
to  prevent  displacement  occurring.    For  this  pur- 
pose temporary  splints  may  be  applied  over  the 
starched    bandage,  or,  as  M.  Seutin   jirefers,  a 
mould  formed  from  an  appaiatus  which  iias  been 
already  used  in  a  similar  case.    When  completely 
dry,  M.  Seutin  divides  it  longitudinally  with 
strong  scissors  or  cutting  pliers  made  for  the  pur- 
pose, and  examines  the  limb  to  see  whether  any 
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undue  pressure  is  occasioned  at  any  point,  and  if 
this  is  the  case,  the  fault  is  remedied  by  moistening 
it  at  that  part  and  moulding  it  to  the  required  shape. 
If  the  bandage  is  too  tight  it  may  be  enlarged  by 
separating  the  cut  edges,  and  a  piece  of  moistened 
pasteboard  may  be  laid  over  the  interval  ;  if,  on  the 
other  hand,  it  is  too  large,  as  is  frequently  the  case 
from  the  shrinking  of  the  limb,  the  edges  can  be 
cut  away  or  can  be  made  to  overlap.  When,  by 
these  manoeuvres,  a  perfectly-fitting  case  has  been 
obtained,  it  can  be  again  firmly  fixed  by  another 
bandage,  which  is  to  be  covered,  like  the  former 
ones,  with  starch.  Many  surgeons  do  not  follow 
M.  Seutin's  practice  in  dividing  the  bandage  for 
the  purpose  of  inspecting  the  limb  and  adjusting  it 
more  exactl)',  but  unless  pain  or  great  discomfort 
is  complained  of,  allow  it  to  remain  undisturbed. 
The  pasteboard  splints  also  are  only  necessar)'; 
when  very  firm  support  is  required  ;  in  the  upper 
extremity,  especially,  two  or  three  layers  of  band- 
age stiffened  with  starch  .are  usually  sufficient. 
M.  Velpeau  uses  a  solution  of  dextrine  in  preference 
to  starch  ;  it  does  not,  however,  possess  any  special 
advantage,  excepting  perhaps  that  it  produces  a 
somewhat  firmer  and  harder  case.  Greater  solidity 
may  be  easily  obtained,  if  required,  by  adding  a 
little  powdered  chalk  to  the  starch  solution. 

It  is  an  important  question  whether  the  "wi- 
removahle  apparatus"  should  be  applied  immediately 
after  the  occurrence  of  the  fracture,  or  whether  it 
should  be  delayed  until  the  swelling  and  inflam- 
matory disturbance  have  subsided.  Many  con- 
tinental surgeons,  and  among  others  M.  Velpeau, 
advocate  its  immediate  employment,  and  allege 
that  the  compression  which  it  exercises  is  advan- 
tageous in  preventing  the  development  of  inflam- 
mation, and  also  in  procuring  its  resolution,  if  it 
does  take  place.  Mr.  Erichsen  also  speaks  of 
having  followed  this  practice  in  a  large  number  of 
fractures  of  all  kinds,  and  with  very  satisfactory 
results.  The  majority  of  English  surgeons,  how- 
ever, prefer  not  to  lose  sight  of  the  limb  until  the 
inflammatory  awelling  has  subsided,  and  the  parts 
about  tlie  fracture  are  in  a  quiescent  state.  The 
proper  period  will  arrive  sooner  of  course  in  some 
cases  than  in  others,  often  at  the  end  of  four  or 
five  days  in  the  upper  extremity,  often  not  for  ten 
days  or  a  fortnight  in  thelower  extremity,  oralonger 
period  if  the  soft  parts  have  been  much  contused. 
Used  in  this  manner,  the  starched  bandage  is  a  very 
Taluable  aid  in  the  treatment  of  fractures,  and  is 
productive  of  great  comfort  to  the  patient.] 

In  oblique  fractures  of  the  thigh,  and  sometimes 
even  in  those  of  the  leg,  the  difficulty  of  accom- 
plishing by  the  ordinary  means  a  cure  free  from 
deformity,  and  especially  without  a  shortening  of 
the  limb,  led  to  the  idea  of  employing  permanent 
CJienswn.  This  is  effected  by  the  operation  of  a 
bandage,  or  machine,  which  continually  draws  the 
fragments  of  the  broken  bone  in  contrary  direc- 
tions, at  the  same  time  that  it  restrains  them  from 
gliding  over  each  other,  and  maintains  them  in 
contact  during  the  whole  time  necessary  for  their 
union.  In  Englatid  this  practice  appears  to  liave 
been  chased  away  by  Pott's  dazzling  theory  of 
relaxing  every  nniscle  in  such  manner  as  to  render 
it  incapable  of  displacing  an  oblique  fracture. 
Desault  saw,  however,  great  inconsistency  in  the 
doctrine  of  the  possibility  of  relaxing  the  nuisclcs, 
BO  as  to  incnpacitato  the  whole  set  of  them  con- 
nected with  a  broken  thigh  ;  and  he  never  ceased 


to  inculcate  that  a  mechanical  apparatus  was  the 
main  thing  by  which  the  shortening  of  the  limb 
was  to  be  prevented.  When  wo  consider  the 
treatment  of  fractured  thighs,  we  shall  find  that 
the  principle  of  permanent  but  moderate  extension 
has  had  in  France  advocates  of  great  talent  and 
eminence,  though  it  is  a  method  to  which  many 
surgeons  in  this  country  for  a  long  time  entertained 
strong  objections. 

By  means  of  permanent  extension  (observes 
Boyer),  we  not  only  succeed  in  imiting  the  frac- 
ture, while  the  limb  preserves  its  natural  length  ; 
but  we  afford  the  part  a  steadiness  which  is  sin- 
gularly favourable  to  the  formation  of  the  callus. 
In  order  to  derive  from  permanent  extension  the 
utmost  benefit,  and  render  the  method  as  little 
painful  as  possible,  and  supportable  during  the 
whole  time  of  treatment,  he  recommended  the 
machines  and  bandages  to  be  constructed  and  ap- 
plied conformably  to  the  following  rales. 

We  should  avoid  compressing  the  muscles  ivhich 
pass  over  the  situation  of  the  fracture,  and  the 
elongation  of  ivhich  organs  is  necessary  to  restore  to 
the  limb  the  length  which  it  has  lost  by  the  gliding  of 
the  fragments  over  each  other. 

The  extending  and  counter-extending  force  ought 
to  be  divided  upon  as  large  surfaces  as  possible. 

The  powers,  making  permanent  extensioji,  should 
act  according  to  the  direction  of  the  axis  of  tlie 
bvohen  bone. 

Tlie  extension  should  be  practised  in  as  sloic, 
gradual,  aiid  insensible  a  manner  as  possible. 

Lastly:  the  parts,  upon  ivhich  tlie  extending  and 
counter-extending  force  acts,  should  be  defended  ; 
and  the  compression,  made  by  the  tapes,  or  other 
pieces  of  the  bandage  and  apparatus,  ought  to  be 
equalised.    {Mai,  Cliir.  t.  iii.  p.  56,  59.) 

If  we  consider  the  principles  on  which  the  me- 
chanical means  operate  usefully  in  the  treatment 
of  different  fractures,  we  shall  find  that  they  are 
various.^  For  the  most  part,  they  have  this  effect 
by  holding  the  ends  of  the  fracture  steadily  in 
contact,  maintaining  the  proper  length  of  the  limb, 
and  hindering  motion  not  only  of  the  broken  bone 
itself  but  of  the  joints  connected  with  it,  without 
which  object  being  fulfilled,  the  fracture  must 
always  be  liable  to  hurtfid  disturbance.  In  frac- 
tures of  the  shafts  of  the  femur  and  humerus,  and 
of  the  tibia,  fibula  and  bones  of  the  fore-arm,  the 
apparatus  acts  beneficially  in  all  or  some  of  these 
ways  ;  but,  on  certain  occasions,  it  accomplishes 
its  purpose,  not  by  any  direct  action  on  the  broken 
part  of  the  limb  itself,  but  by  holding  the  limb  in 
a  particular  position,  and  maintaining  itsdue  length. 
Thus,  when  the  neck,  or  upper  part  of  the  thigh- 
bone is  broken,  the  apparatus  can  have  but  an 
imperfect  effect  by  its  direct  operation  on  the  frac- 
ture, this  portion  of  the  bone  being,  as  it  were,  not 
\yithin  its  innnediate  grasp.  But,  by  holding  ttie 
limb  in  the  right  position,  keeping  it  steady,  and 
preventing  its  retraction,  and  the  eversii>n  or  in- 
version of  the  foot,  it  accomplishes  all  which  it  is 
in  the  power  of  surgeons  to  do,  especially  if  caro 
bo  taken  to  let  the  pelvis  and  broken  portion  of 
the  bone  be  so  connected  together  by  the  app:iratu.», 
as  to  render  them,  as  it  were,  one  piece,  only 
moveable  together,  in  every  movement  of  the 
patient,  or  change  in  the  surface  on  which  he  islving. 

Frequently  position  does  everything,  without 
the  slightest  attempt  to  make  any  direct  pressure 
on  tlio  fractm-e,  or  to  act  upon  it  immediately  by 
Y  Y 
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any  other  means.  This  is  exemplified  in  fractures 
of  the  clavicle,  cases  in  which,  as  well  as  several 
others,  we  see  no  splints  at  all  employed,  the  re- 
quisite position  of  the  arm  and  shoulder  being 
maintained  with  a  sling  roller  and  pad  in  the 
axilla.  Even  in  some  cases  where  a  splint  is  em- 
ployed, it  only  operates  by  fixing  the  limb  in  the 
desirable  position,  as  illustrated  in  fractures  of  the 
olecranon.  In  these  last  cases  we  also  use  me- 
chanical means  to  keep  the  upper  fragment  from 
ascending  too  far  ;  but,  in  other  instances,  position 
and  quietude  are  the  only  principles  in  operation, 
as  in  the  treatment  of  fractures  of  the  coracoid  and 
acromion  processes  of  the  scapula.  Here  the 
relaxation  of  the  musfles  by  position,  and  quietude 
of  the  shoulder,  are  the  only  essential  things  to 
be  attended  to,  and,  whatever  mechanical  means 
are  employed,  are  not  designed  to  act  directly  on 
the  broken  parts  of  the  bone. 

Occasionally,  the  application  of  splints,  band- 
ages, and  other  mechanical  means  should  be  defer- 
red. This  is  proper  in  fractures  near  joints,  as  of 
the  olecranon,  patella,  &c.  where  the  inflammation 
and  swelling  prohibit  any  compression  of  the  part. 
Under  such  circumstances,  the  first  indication  is  to 
subdue  the  inflammation  by  means  of  cold  applica- 
tions, bleeding,  &c.,  care  being  taken,  however, 
to  lay  the  limb  in  a  judicious  position. 

B'leans  for  preventing  and  removing  ilie  unfavour- 
able symptoms  liable  to  arise  from  fractures.  — 
After  having  reduced  the  fracture,  applied  the 
apparatus  for  maintaining  the  reduction,  and  put  the 
part  in  an  advantageous  position,  the  practitioner 
is  to  attend  to  another  indication,  viz.  the  preven- 
tion and  removal  of  any  unfavourable  symptoms. 

With  the  exception  of  a  few  simple  fractures  of 
the  upper  extremity,  it  is  proper  to  allow  for  the  first 
few  days  only  very  low  diet.  When  the  patient  is 
young  and  strong,  and  the  swellingand  inflammation 
considerable, venesection  may  possiblyin  some  cases 
berequired.  In  other  circumstances,  it  should  bedis- 
pensed  with,  because  it  is  well  known  that,  for  the 
quick  formation  of  callus,  by  which  the  fracture  is 
to  be  united,  strength  and  a  vigorous  circulation 
are  highly  favourable.  The  patient  may  be  per- 
mitted to  drink  as  often,  and  as  much  as  he  likes, 
of  any  cooling  acid  beverage.  The  low  diet  is 
only  to  be  continued  the  first  few  days,  unless 
great  inflammation  arise  ;  for  experience  proves 
that  the  method,  when  too  much  prolonged,  has 
bad  efi"ects,  and  tends,  on  the  same  principle  as 
bleeding,  to  retard  the  union  of  the  fracture. 

Costiveness  is  to  be  obviated  by  the  use  of  mild 
aperient  medicines.  It  must  be  confessed,  how- 
ever, that  in  fractures  of  the  lower  extremity,  the 
disturbance  of  the  limb  caused  by  the  patient's  be- 
ing obliged  to  move  himself,  after  taking  a  purg- 
ative, is  seriously  objectionable  ;  but  perhaps  in 
all,  and  certainly  in  some,  habits,  the  neglect  to 
open  the  bowels  soon  after  the  accident  would 
have  still  more  pernicious  consequences.  In  order 
to  lessen  the  disturbance,  a  bed-pan  should  be  in- 
troduced under  the  patient.  Here,  also,  I  feel  it 
my  duty  to  recommend  to  the  notice  of  the  pro- 
fession a  very  complete  fracture-bed  invented  by 
ray  friend,  Mr.  Earle.  One  great  convenience  of 
this  bed,  the  cost  of  which  is  moderate,  is  to  enable 
the  patient  to  void  his  foeces  without  the  tliglitest 
change  of  position,  or  disturbance  ;  an  object 
effected  by  the  simple  contrivance  of  a  little  kind 
trap,  opening  under  the  bed,  out  of  which  a 


small  portion  of  the  mattress  admits  of  bein"  v.'iih- 
drawn,  and  a  tin  receptacle  is  placed  for  the" recep- 
tion of  what  is  voided  from  the  bowels  and  blad- 
der. Some  other  advantages  of  this  apparatus  will 
be  hereafter  briefly  mentioned. 

With  respect  to  external  applications,  we  should 
carefidly  avoid  using  all  such  plasters  and  oint- 
ments as  irritate  the  skin,  or  create  a  disagreeable 
itching  ;  for  they  sometimes  bring  on  erysipelas. 
In  some  cases,  and  especially  in  summerj  it  is  a 
good  plan  for  the  first  few  days  to  wet  the  bandages 
with  cold  water  ;  for  in  this  way  the  tendency  to 
inflammation  and  swelling  may  be  considerably 
lessened.  The  surgeon,  however,  should  recollect, 
that  the  bandage  shrinks  when  wet,  and  may 
become  so  tight  as  to  do  harm,  if  not  attended  to. 
Solutions  of  the  acetate  of  lead  make  the  bandages 
stiff  and  hard  ;  and  as  they  are  perhaps  not  more 
efficacious  than  cold  water  alone,  the  latter  should 
be  preferred. 

When  a  fracture  is  well  set,  the  position  of  the 
part  right,  and  the  bandage  and  splints  neither  too 
tight  nor  too  slack,  the  less  the  broken  bone  is 
moved,  and  the  less  the  apparatus  and  dressings 
are  disturbed,  the  better.  Sometimes,  however, 
the  practitioner  is  obliged  to  take  off  the  splints, 
and  undo  the  bandage,  in  order  to  ascertain  that 
the  ends  of  the  fracture  lie  in  even  contact.  Were 
he  to  leave  the  splints  on  the  part  too  long,  with- 
out ever  being  sure  of  this  important  point,  he 
might  find,  when  too  late  for  alteration,  that  the 
fracture  was  in  a  state  of  displacement,  and  the 
limb  seriously  deformed.  Hence,  one  reason  for 
employing  the  eighteen-tailed  bandage,  or  an  ap- 
paratus like  that  of  M'Intj-re's,  which  admits  of 
being  opened  without  disturbing  the  limb,  or  even 
without  lifting  it  from  the  surface  upon  which  it 
has  been  deposited. 

In  fractures  of  the  lower  extremities,  particularly 
of  the  legs,  it  sometimes  happens,  the  first  two 
or  three  nights  after  the  reduction,  that  the  limb  is 
affected  with  spasms,  which  displace  the  ends  of 
the  bone.  Here,  if  the  patient  be  young  and 
strong,  let  blood  be  taken  from  the  arm,  the  bowels 
be  emptied,  and  opium  or  morphia  prescribed  ; 
strict  attention  being  also  paid  to  restore  the  ends 
of  the  fracture  to  a  right  position  again.  If  thej' 
cannot  be  kept  in  e.xactly  a  good  posture  at  first, 
they  will  admit  of  being  so,  after  a  few  days,  when 
the  tendency  to  spasm  has  diminished. 

When  the  callus  has  acquired  some  firmness, 
the  patient  should  still  keep  the  part  or  limb  quiet, 
until  the  union  is  perfectly  consolidated.  And,  in 
fractures  of  the  lower  extremity,  even  after  the 
union  has  proceeded  so  far  that  the  splints  admit 
of  being  left  off,  the  patient  ought  not  to  venture 
to  get  out  of  bed,  or  bear  upon  the  limb,  till  several 
more  days  have  elapsed. 

All  fractures,  however  simple  and  well  treated 
thej'  may  be,  are  constantly  followed  by  weakness 
and  stifftiess  of  the  limb.  These  unpleasant  con- 
sequences are  the  greater,  the  more  violently  the 
limb  has  been  contused,  the  nearer  the  fracture  is 
to  a  joint,  and  the  longer  the  part  has  remained 
motionless,  and  witliout  exercise.  The  stiffness 
always  affects  the  inferior  joint  of  the  broken  bone, 
much  more  than  the  superior.  For  the  relief  of 
those  effects  of  fractures,  it  is  customary  to  employ 
friction,  liniments,  emollient  applications,  cold 
washes  and  bathing  ;  but  sometimes,  notwith- 
standing such  remedies,  the  member  does  not 
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cjuickly  recover  its  strength,  but  continues  stiff  and 
weak  for  a  year,  or  even  a  longer  time.  The  most 
effectual  plans  for  the  prevention  of  this  .state 
should  therefore  be  resorted  to  early.  These 
consist  in  making  the  joints  nearest  the  fracture 
execute  slight  motions,  as  soon  as  the  union  is 
sufficiently  advanced  not  to  be  in  danger  of  inter- 
ruption from  this  practice.  A  great  deal  of  caution, 
however,  is  necessary  in  moving  the  part,  and  it  is 
safer  for  the  surgeon  to  superintend  the  business 
himself,  than  leave  it  to  the  patient,  or  others.  One 
of  the  best  proceedings  also  for  the  hindrance  of 
much  weakness  and  stiffness  in  the  limb  after  a 
fracture,  is  to  discontinue  the  splints  and  tight 
bandages  immediately  the  state  of  the  callus  will 
allow.  The  manner  in  which  their  pressure  re- 
tards the  circulation,  and  prevents  the  action  of 
the  muscles,  is  one  of  the  principal  causes  of  the 
stiffness  which  sometimes  ensues,  and  consequently, 
the  sooner  they  can  be  safely  left  off,  the  sooner 
will  the  patient  regain  the  free  use  of  the  limb. 

In  France,  the  chief  division  of  fractures  is  into 
simple  and  complicated,  which  last  includes,  amongst 
many  varieties,  the  cases  which  we  name  compound. 
We  shall  here  briefly  notice  a  few  of  the  complica- 
tions, and  the  particular  treatment  which  they 
require. 

Fractures  (saj-s  Boyer)  are  always  attended 
with  a  certain  degree  of  contusion,  which  is  con- 
stantly more  severe  in  cases  where  the  violence 
has  acted  directly  on  the  situation  of  the  fracture. 
But  such  contusion  can  only  be  regarded  as  a  com- 
plication of  the  accident,  when  it  exists  in  so  violent 
a  degree  as  to  demand  a  different  treatment  from 
that  which  is  employed  in  simple  fractures. 

In  this  circumstance,  the  splints  and  bandage 
should  be  applied  rather  slackly,  and  the  latter 
ought  to  be  wet  with  cold  water,  or  some  resolvent 
lotion.  The  patient  is  to  be  bled  more  or  less 
fteely,  according  to  his  age,  the  state  of  his  consti- 
tution, and  violence  of  the  contusion.  The  next 
day,  the  splints  and  bandage  should  be  opened  ;  a 
thing  highly  necessary  to  be  observed  ;  for  where 
it  has  been  neglected,  the  limb  has  been  known  to 
mortify,  in  consequence  of  the  swelling  having  ren- 
dered the  bandage  too  tight.  {Boijer,  Mai.  Chir,  t. 
iii.  p.  63,  64.) 

In  simple  fractures  it  does  not  often  happen  that 
a  large  artery  is  wounded  ;  but  when  the  injury 
does  occur,  and  a  diffused  aneurism  takes  place,  the 
surgeon  is  to  expose  the  vessel  by  an  incision,  and 
apply  a  ligature  above  and  below  the  opening.  We 
are  to  be  careful,  however,  before  resorting  to  the 
operation,  that  the  tumor  is  not  a  venous  extrava- 
sation, which  may  almost  always  be  dissipated  by 
resolvent  applications. 

Fractures  are  sometimes  complicated  with  a  dis- 
location. Here,  if  possible,  the  luxation  should 
invariably  be  reduced  before  the  fracture  is  set. 
The  possibility  of  reducing  the  dislocation  (says 
Boyer)  depends  upon  the  species  of  articulation, 
the  situation  of  the  fracture,  and  other  circumstances 
of  the  case.  When  it  is  a  ginglymoid  joint,  when 
the  ligaments  are  lacerated,  and  the  swelling  is  not 
considerable,  the  luxation  may  be  reduced  easily 
enough  ;  but  when  it  is  an  orbicular  joint,  sur- 
rounded by  numerous  muscles,  and  when  the  frac- 
ture is  near  the  articulation,  and  situated  below  the 
dislocation,  the  reduction  of  the  latter  is  impossible. 
The  attempt,  indeed,  would  be  injurious,  because 
the  necessary  extension  could  not  net  upon  the 


upper  fragment ;  and  were  it  to  operate  upon  the 
lower,  it  could  only  have  the  effect  of  painfully 
stretching  the  muscles,  and  perhaps  lacerating 
them.  The  fracture,  therefore,  should  be  at  first 
attended  to,  and  after  its  firm  union  an  endeavour 
may  be  made  to  rectify  the  dislocation.  Boyer 
conceives  that  there  will  be  more  probability  of 
success  when  care  is  taken  to  move  the  limb  gently, 
as  soon  as  the  state  of  the  callus  will  permit  it.  He 
also  recommends  the  employment  of  emollient 
relaxing  applications,  He  confesses,  however,  that 
the  attempt  rarely  succeeds  after  the  perfect  union 
of  the  fracture.  There  are,  it  is  true,  examples,  in 
which  old  dislocations  may  be  reduced  ;  but  these 
are  cases  which  are  not  complicated  with  a  fracture; 
an  accident  which  always  renders  the  muscles  and 
ligaments  so  stiff  that  they  cannot  yield  to  the  ex- 
tension requisite  for  the  reduction.  "  I  do  not 
know  (says  Boyer)  that  a  luxation,  complicated 
with  fracture,  has  ever  been  reduced,  when  the 
nature  of  the  joint,  and  the  circumstances  of  the 
case,  prevented  the  treatment  from  beginning 
with  the  reduction  of  dislocation."  {Mai.  Chir.  t. 
iii.  p.  79.)    See  DiSLpcATiONS. 

Compound  Fractukes, 

Here  the  first  question  is,  whether  an  attempt 
should  be  made  to  save  the  lirab  ?  If  the  first  op- 
portunity of  amputating  be  lost,  there  may  never  be 
another.  Inflammation  comes  on,  and  the  constitu- 
tional disturbance  may  prove  fatal,  and  no  second 
opportunity  may  present  itself.  In  some  cases, 
traumatic  gangrene  will  invade  the  limb,  and  hardly 
leave  time  for  the  surgeon  to  amputate.  Indeed, 
after  it  has  once  begun,  so  rapid  is  its  progress  that 
unless  the  operation  be  immediately  performed,  the 
patient's  doom  is  sealed.  Hence,  in  this  kind  of 
mortification,  it  is  now  a  maxim  not  to  wait  for 
the  red  line  of  demarcation,  but  to  remove  the 
limb  without  the  least  delay,  even  though  the 
mortification  may  be  in  a  spreading  state.  With 
the  exception  of  this  case,  if  the  first  opportunity 
of  amputating  has  been  lost,  the  surgeon  must  wait 
until  the  constitutional  disturbance  has  partly  sub- 
sided before  the  knife  can  be  used.  This  period 
may  occur  on  the  establishment  of  suppuration. 
But  whether  he  ought  now  to  amputate  or  not,  will 
depend  upon  the  extent  and  nature  of  the  local 
injury  ;  whether  the  soft  parts  are  severely  con- 
tused and  lacerated — the  bones  crushed  and  com- 
minuted— the  degree  of  suppuration — the  state  of 
the  pulse,  &c.  Under  doubtful  circumstances,  the 
surgeon  may  yet  be  disposed  to  persevere  in  his 
endeavour  to  save  the  limb,  and  sometimes  ulti- 
mately succeed  in  bringing  the  patient  through  all 
dangers;  in  extricating  him  from  the  weakening 
effects  of  repeated  abscesses,  profuse  suppuration, 
&c.  But  in  other  instances,  the  long  continuance 
of  the  suppuration — the  presence  and  irritation  of 
dead  hone — the  diseased  state  of  all  the  cellular 
tissue — the  implication,  perhaps,  of  a  neighbouring 
joint  in  the  mischief,  and  the  urgency  of  the  hectic 
disturbance  of  the  system,  will  compel  the  surgeon 
to  amputate. 

Supposing  an  attempt  is  to  be  made  to  save  the 
limb,  then  the  first  indication  is  to  reduce  the  frac- 
ture. For  this  purpose,  lay  the  limb  on  the  splint 
or  apparatus,  with  pad,&c.  and  attend  to  the  re- 
laxation of  muscles.  When  the  protruding  end  of 
tlie  bone  cannot  be  returned,  it  is  to  be  sawn  off, 
or  the  wound  enlarged. 

V  \  2 
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Wlien  tlie  fracture  is  comminuted,  sucli  fragments 
as  are  perfectly  detached,  quite  exposed,  and  near 
the  surface,  are  to  be  extracted. 

The  second  indication  is  to  bring  the  sides  of  the 
wound  together,  with  an  adhesive  plaster,  and  after 
its  edges  have  been  approximated,  the  wound  may 
be  covered  with  wet  lint ;  and  if  it  unite,  the  com- 
pound fracture  is  at  once  converted  into  a  simple 
one.  With  the  view  of  keeping  off  inflammation, 
the  bandages  mny  be  wetted  with  cold  water. 

In  all  leading  points,  the  treatment  of  compound 
fractures  is  like  that  of  simple,  with  the  exception 
of  measures  called  for  by  the  wound  itself;  the 
higher  degree  of  inflammation  ;  the  abscesses;  the 
detached  pieces  of  bone;  the  splinters,  or  sequestra; 
and  the  more  severe  constitutional  disturbance. 
The  same  attention  to  keeping  the  ends  of  the  bone 
in  their  proper  position,  and  completely  at  rest,  is 
even  more  urgently  necessary. 

As  the  presence  of  a  suppurating  wound,  and 
the  frequent  formation  of  matter,  render  it  indis- 
pensable to  undo  the  bandage  more  frequently 
than  in  simple  fractures,  it  should  always  be  a 
maxim  to  employ  such  splints,  bandage,  or  appa- 
ratus as  will  admit  of  this  being  done,  as  often  as 
necessary,  without  any  disturbance  of  the  fracture. 

An  apparatus  which  will  allow  the  surgeon  to 
get  at  almost  any  part  of  the  circumference  of  the 
limb,  is  particularly  advantageous.  Hence  the  su- 
periority of  M'Intyre's  and  Greenhow's  apparatus, 
and  the  use  of  fractui-e-boxes. 

While  inflammation  prevails  in  a  high  degree  in 
the  early  stage  of  the  case,  the  splints  should  not 
be  tightly  applied,  and  cold  evaporating  lotions  and 
leeches  may  be  of  great  service.  Venesection  may 
occasionally  be  beneficial  when  the  patient  is  strong 
and  full  of  blood ;  and  saline  purgatives  and  opium 
should  be  given. 

One  rale  is  to  make  early  openings  for  the  dis- 
charge of  abscesses,  and  to  let  them  be  free  and  de- 
pending. Another  maxim  is  to  take  away  sequestra 
as  soon  as  exfoliation  is  sufficiently  advanced. 

In  tedious  severe  cases,  patients  sometimes  fall 
victims  to  sloughing  over  the  sacrum  or  trochanters. 
In  the  suppurative  stage,  attended  with  hectic 
symptoms,  there  is  an  obvious  necessity  for  sup- 
porting the  constitution,  by  means  of  tonics,  sul- 
phate of  quinine  especialh%  and  light  nutritious 
food  and  wine.  In  this  stage,  opium,  pure  air, 
and  cleanliness  will  be  of  vast  importance. 

Op  H.emorrhage  in  Compound  Fractures. 


Profuse  arterial  bleeding  is  chiefly  seen  in  com- 
pound fractures  of  the  leg ;  but  it  may  happen 
in  those  of  the  thigh  or  arm,  If  a  wound  of  the 
anterior  or  posterior  tibial  artery  be  conjoined 
with  a  violent  contusion  and  extensive  laceration 
°f  soft  parts,  comminution  of  bone,  or  long  fis- 
sures of  it  extending  into  or  near  the  joint,  am- 
putation will  generally  be  most  prudent,  In  the 
opposite  circumstances,  the  wound  of  the  artery  is 
not  an  adequate  ground  for  removing  the  limb. 
In  the  treatment  of  such  an  accident,  pressure  and 
co?</ applications  are  insufficient,  and  it  is  indispens- 
able to  employ  the  ligature.  Then  the  question  is, 
whether  the  wounded  part  of  the  artery  should  be  ex- 
posed and  tied,  or  the  femoral  a.vic\y  itself  taken  up. 

Dupuytren  and  Delpcch,  instead  of  adding  to 
the  mechanical  injury  of  textures  already  existin" 
in  the  fractured  part  of  the  limb,  advocated  and 
practised  the  latter  measure  with  decided  success. 


In  this  way  the  bleeding  was  commanded  without 
any  additional  disturbance  of  the  broken  part  of 
the  limb.  If  we  look  over  the  particulars  of  cases 
where  operations  were  practised  to  secure  the  an- 
tenor  or  posterior  tibial  artery,  in  compound  frac- 
tures, we  shall  find  that  the  result  has  commonly- 
been  mortification  of  the  limb,  and  the  patient's 
death.  However,  if  the  anterior  tibial  artery  were 
wounded  in  the  lower  third  of  the  leg,  where  its 
place  IS  superficial,  I  think  that  the  plan  of  secur- 
ing It  here  would  then  be  preferable  to  that  of 
taking  up  the  femoral  artery. 

Op  the  Formation  op  Callus,  and  the 
Consolidation  op  Fractures. 
In  the  treatment  of  fractures  the  whole  business 
of  the  surgeon  consists  in  putting  the  displaced  ex- 
tremities of  the  bone  into  their  natural  situation 
again  ;_in  keeping  them  in  this  position  by  means 
of  a  suitable  apparatus  ;  in  endeavouring  to  avert 
unfavourable  symptoms,  and  in  adopting  measures 
for  their  removal  when  they  have  actually  occurred. 
The  consolidation  of  a  broken  bou«  is  the  work  of 
nature,  and  is  effected  by  a  process  to  which  a  good 
constitution,  with  as  little  disturbance  of  it  as  pos- 
sible, is  above  all  things  propitious. 

The  process  alluded  to  is  that  by  which  the  new 
bony  deposition,  or  the  calbis,  as  it  is  termed, 
which  forms  the  uniting  medium,  is  produced. 

Surgical  writers  have  been  absurdly  anxious  to 
specify  a  determinate  space  of  time  which  should 
be  allowed  for  the  completion  of  this  process,  as  if 
it  always  went  on  in  different  cases  with  the  same 
uninterrupted  regularity.  Forty  days-  were  often 
fixed  iipon  as  necessary  for  the  purpose.  This 
doctrine  is  not  only  false,  but  dangerous,  inasmuch 
as  patients  have  been  thereby  induced  to  suppose 
themselves  cured  before  they  were  so  in  reality, 
and  have  consequently  moved  about  too  boldl)-' 
and  thus  run  the  risk  of  occasioning  deformity,  or 
a  new  fracture.  It  is  impossible  to  determine 
precisely,  and  in  a  general  way,  the  period  requisite 
for  the  cure,  because  it  differs  according  to  a  variety 
of  circumstances. 

1.  Age.  Fractures  are  consolidated,  eateris 
paribus,  with  more  ease  and  quickness  in  young 
subjects  than  in  adults  or  old  persons.  In  ge- 
neral, also,  the  callus  forms  more  speedily  in  pro- 
portion as  the  iiidividual  approaches  to  infancv. 
In  two  children  whose  arms  had  been  broken  in 
difficult  labours,  De  la  Motte  found  the  humerus 
united  in  twelve  days,  by  a  very  simple  apparatus. 
In  fact,  at  this  period  of  life  every  part  has  a  ten- 
dency to  grow  and  develope  itself,  and  the  vitality 
of  the  bones  is  more  active,  their  vascularity  greater, 
their  animal  matter  more  abundant.  On  the  con- 
trary, in  advanced  age  the  parts  have  lost  all  dis- 
position to  development,  and  (to  use  the  expression 
of  Boyer)  their  vitality  is  nearly  annihilated  under 
the  mass  of  phosphate  of  lime  which  accumulates 
in  them. 

2.  Coiislilutioii.  A  fracture  is  united  much 
sooner  in  a  strong  healthy  person  than  a  weak  un- 
iiealthy  subject.  Sometimes  the  consolidation  is 
prevented  by  some  inexplicable  unknown  cause, 
nothing  wrong  being  remarkable  either  in  the  con- 
stitution or  the  part. 

3.  State  of  Health.  Fractures  unite  with  more 
quickness  and  facility  when  the  patient  enjoys 
good  heahli.  Scurvy  has  a  manifest  and  powerful 
cifect  in  retarding  the  consolidation  of  i'racturcs, 


and  even  in  causing  the  absorption  of  tlio  callus 
several  years  after  its  formation,  so  tliat  a  bone 
becomes  flexible  again  at  tlie  point  where  it  was 
formerly  broken.  In  Lord  Anson's  Voyage  this 
phenomenon  is  particularly  recorded.  (See  p.  142, 
edit.  15,  in  8vo.)  Langenbeclc  is  acquainted  witii 
several  cases  in  which  the  provisional  callus,  at  the 
end  of  eight  weeks,  became  again  soft,  and  the  bone 
flexible,  in  consequence  of  the  patients  being  at- 
tacked with  fevers  or  erysipelas.  (Neue  Bibl.  b.  i. 
p.  90.)  Cancer,  lues  venerea,  and  rickets  are  also 
stated  by  surgical  writers  to  obstruct,  and  some- 
times hinder  altogether,  the  formation  of  callus. 

Pregnancy,  as  I  have  remarked  in  a  preceding 
part  of  this  article,  has  been  sometimes  found  to 
retard  tlie  union  of  a  fracture. 

4.  Thickness  of  the  Bone,  and  Weight  which  it 
Juts  to  support.  The  bones  are  thicker  and  larger 
in  proportion  as  they  have  a  greater  weight  to  bear, 
and  as  the  muscles  inserted  into  them  are  more 
powerful.  It  is  observed,  cmteris  paribus,  that  the 
larger  the  bones  are,  the  longer  is  the  time  requi- 
site for  their  union.  Thus,  a  broken  thigh-bone 
is  longer  in  growing  together  again  than  a  frac- 
tured tibia  ;  the  tibia  longer  than  the  humerus, 
the  bones  of  the  fore-arm,  clavicle,  ribs,  &c. 

Besides  the  remarks  made  here,  and  in  a  pre- 
ceding page,  on  the  causes  preventing  the  union  of 
fractures,  a  few  additional  observations  on  the  same 
subject  will  be  introduced  in  the  sequel  of  this 
article,  when  I  speak  of  the  modes  of  attempting 
the  cure  of  old  disunited  fractures. 

Three  local  circumstances  were  insisted  upon  by 
Boyer  as  necessary  to  obtain  a  firm  callus,  without 
deformity.  1.  The  two  fragments  must  be  pos- 
sessed of  sufficient  vascularity.  2.  The  surfaces 
of  the  fracture  must  correspond.  3.  They  must 
be  kept  in  a  completely  motionless  state. 

The  tivo  fragments  must  he  sufficiently  vascular. 
If  one  of  them  should  be  too  scantily  supplied  with 
blood,  the  fracture  would  be  incapable  of  vmion. 
This  is  what  may  happen  in  certain  fractures  of 
the  neck  of  the  femur,  where  the  head  of  this  bone 
is  entirely  detached,  and  the  ligamentous  substance 
which  is  reflected  over  its  neck,  and  serves  as  its 
periosteum,  is  totally  lacerated,  as  well  as  the  ves- 
sels which  ramify  upon  it.  Hence,  the  upper  frag- 
ment, lodged  in  the  cotyloid  cavity,  may  no  longer 
receive  from  the  vessels  sent  to  it  through  the  liga- 
mentum  teres  a  sufficiency  of  blood  for  the  forma- 
tion of  callus  with  any  degree  of  certainty.  This 
is  especially  likely  to  be  the  case  when  the  patient 
is  far  advanced  in  years,  and  the  vessels  consider- 
ably lessened  in  diameter.  An  adequate  circula- 
tion must  c.-cist  in  both  portions  of  bone  ;  for 
without  it  the  attempt  at  union  will  fail. 

The  surfaces  of  the  fracture  must  correspond. 
This  circumstance  is  not  absolutely  necessary  for 
the  consolidation  of  the  fracture  ;  but  without  it 
the  formation  of  the  callus  will  be  slow  and  ir- 
regular. For  instance,  in  a  transverse  fracture  of 
the  thigh-bone,  the  fragments,  after  being  displaced 
according  to  the  thickness  of  the  bone,  may  undergo 
a  second  displacement,  according  to  its  length, 
by  passing  beyond  each  other.  The  surfaces  of 
the  fracture  arc  then  not  at  all  in  contact,  and  the 
portions  of  bone  only  touch  each  other  by  their  sides. 
Jlore,  at  the  end  of  the  second  month,  the  union 
will  frequently  have  made  but  little  progress  ;  nor 
can  the  cure  bo  accomplished  without  deformity 
and  shortening  of  the  limb. 
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T7ie  fragments  must  he  retained  in  a  motionless 
state.  This  condition  is  so  essential  to  the  forma- 
tion of  callus,  that,  if  the  ends  of  a  fracture  were 
daily  moved,  they  could  not  unite.  The  two  ex- 
tremities of  the  bone  would  then  heal  separately, 
just  like  the  sides  of  a  wound  which  have  not  been 
put  in  contact. 

Perhaps  no  subject  has  excited  more  discussion 
than  the  formation  of  callus.  The  ancients  ascribed 
it  to  the  extravasation  of  a  gelatinous  fluid,  which 
was  called  the  osseous  juice,  and  which,  becommg 
hard,  served  to  unite  the  ends  of  the  broken  bone,  just 
as  glue  serves  to  unite  two  pieces  of  wood.  Hence, 
in  order  to  favour  the  production  of  callus,  they 
were  in  the  habit  of  recommending  their  patients 
to  eat  abundantly  of  every  sort  of  viscid  farinaceous 
aliment,  the  glutinous  parts  of  animals,  and  espe- 
cially osteocolla,  of  which  Fabricius  Hildanus  re- 
lates miracles. 

According  to  Duhamel,  callus  is  formed  by  the 
periosteum,  which  he  regards  as  the  organ  of 
ossification.  When  a  bone  is  fractured  (says  this 
naturalist),  the  periosteum  of  the  two  fragments 
first  grows  together,  and  then  swells,  and  forms  a 
circular  rising  round  the  fracture.  The  thickened 
membrane  is  converted  into  a  gelatinous  sub- 
stance, which  soon  becomes  cartilaginous.  In 
this  vessels  are  developed,  and  different  points  of 
ossification  commence,  which  multiply  and  unite. 
Thus,  when  every  part  of  the  periosteum  near  the 
fracture  is  hardened  and  ossified,  this  memhrane  is 
changed,  as  it  were,  into  a  sort  of  clasp,  which  ex- 
tends over  the  two  fragments,  and  holds  them  to- 
gether. 

It  was  objected  to  Duhamel's  theory,  that,  if 
a  bone  be  slit  longitudinally  in  the  situation  of  a 
former  fracture,  the  fragments  are  observed  to 
have  their  substances  blended  completely  together, 
and  not  simply  to  lie  in  contact  in  the  manner  of 
two  pieces  of  wood  placed  end  to  end,  and  kept  in 
contact  by  means  of  a  clasp.  Diihamel,  with  the 
view  of  obviating  this  difficulty,  supposed  that.the 
periosteum  elongated  itself  from  the  circumference 
towards  the  centre  of  the  bone,  and  that  such  con- 
tinuation of  this  membrane  underwent  the  same 
changes  as  that  portion  which  was  contiguous  to 
the  i'raoture,  and  thus  served  to  unite  the  ends 
of  the  fragments  between  which  it  was  interposed. 
He  admits  also  in  some  cases  that  the  internal 
■periosteum,  or  medullarg  membrane,  may  furnish 
produitions  extending  hctivaen  the  ends  of  the  frac- 
ture, like  the  continuation  of  the  external  perios- 
teum with  which  they  become  connected.  Lastly, 
ho  supposed  that  in  young  subjects,  whose  bones 
had  not  acquired  their  full  degree  of  hardness,  the 
cartilaginous  part  was  capable  of  extension,  and 
that,  in  cases  of  fracture,  it  contributed  to  the 
more  perfect  union  of  the  fragments. 

Boyer  thought  that  Duhamel  imputed  too  much 
to  the  periosteum  ;  but  that  Hallor  and  Dethleef 
wore  also  wrong,  when  they  supposed  that  an  un- 
organised lymph  could  produce  an  organised  sub- 
stance by  inspissation.  (Sec  Le  second  Hfcmoirc 
sur  Ics  Os,  par  M.  Bordenuve,  recudtict  public  par 
M.  Fougeroux,\\  121.)  Itapiiearod  to  Boyermuch 
more  natural  to  believe  that  the  gelatinous  lymph 
already  contains  the  rudiments  of  organisation, 
which  become  visible  as  they  are  developed  ;  just 
as  it  is  usually  believed  that  the  rudiments  of  all 
our  organs  are  contained  in  the  transparent  mucil- 
age of  whidi  the  embryo  seems  to  consist. 
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The  experiments  of  Duhamel  and  Detlileef  were 
carefully  repeated  by  Bordenave,  who  ascertained 
several  new  and  interesting  facts.  The  result  was 
the  same  in  regard  to  the  phenomena  observed; 
but  the  explanation  of  them  was  different. 

Instead  of  attributing  the  formation  of  callus 
to  the  periosteum,  like  Duharael  ;  or  to  the  ex- 
travasation of  Ij'mph,  or  fibrine,  like  Dethleef  ; 
Bordenave  conceived  that  broken    bones  unite 
again  by  a  process  analogous  to  that  whicii  nature 
employs  for  the  union  of  the  divided  soft  parts. 
His  inference  is  principally  founded  on  two  facts 
generally  admitted.    1st,  That  there  is  in  the 
bones  a  vascular  texture,  designed  to  maintain  the 
circulation  in  them.     2nd,  That  such  texture 
dilates  when  fractures  are  uniting,  as  appears 
from  the  swelling  in  the  situation  of  the  fracture, 
without  which  swelling  there  could  be  no  union. 
Bordenave  further  remarks,   with  Haller  and 
Dethleef;  1st,  That  callus,  at  the  commencement 
of  its  foiTuation,  appears  to  consist  of  a  glutinous 
fluid  effused  from  the  ruptured  vessels.  2nd, 
That  this  substance  afterwards  assumes  the  form 
of  cartilage,  to  which  certain  vessels  'are  distri- 
buted, which  deposit  the  bony  matter,  and  thus 
begin  the  generation  of  callus.     3rd,  That  the 
particles  of  bone,  being  all  joined  together,  the 
callus  changes  into  a  porous  substance,  which  in 
time  becomes  solid  and  compact,  lilce  the  substance 
of  bones. 

John  Hunter  explained  the  formation  of  callus 
by  the  organisation  of  the  extravasated  blood,  and 
its  subsequent  ossification.  He  noticed  also  the 
inflammation  of  the  extremities  of  the  bone,  tlie 
softening  and  rounding  of  them,  and  the  partiiil 
absorption  of  their  earthy  particles. 

According  to  Mr.  Howship,  the  first  effect  of 
fracture  is  the  extravasation  of  blood  between  the 
fragments  into  the  medullary  cavity,  and  also  into 
the  periosteum,  which  is  thus  thickened.  The 
blood  coagulates,  loses  its  colouring  matter,  be 
comes  organised,  assumes  the  appearance  of  carti 
lage,  and  is  at  length  converted  into  bone.  This 
latter  change  is  first  effected  external  to  the  frag 
ments,  and  in  the  medullary  canal,  so  that  an 
osseous  case  is  formed  before  the  complete  reunion 
of  the  fracture.     (See  Med.  Qdr,  Trans,  vols.  vi. 
vii,  and  viii.  and  G.  Gulliver,  in  Edinb.  Med.  and 
Surg.  Jour,  for  July  1 835.  p.  44.)  Mr.  Howship's 
observations  are  interesting,  as  coinciding  very 
much  witii  those  previously  made  by  Duhamel, 
Villerme,  Breschet,  and  Dupuytren. 

The  observations  made  by  Baron  Larrey  lead 
him  to  reject  as  erroneous  the  doctrine  which  refers 
the  production  of  callus  to  the  periosteum,  and  he 
adopts  the  opinion  that  the  union  and  reparation  of 
bones  are  the  work  of  their  own  vessels.  He  ad- 
verts to  examples  in  which,  after  the  use  of  the 
trephine  in  young  subjects,  the  perforation  becomes 
more  or  less  closed  by  new  bone,  thrown  out  from 
the  circumference  towards  the  centre.  Here,  says 
he,  the  ossification  assuredly  can  neither  be  referred 
to  the  pericranium,  nor  the  dura  mater.  Tiie  first 
ofthe.se  membranes  has  been  extensively  destroyed, 
and  if  the  second  were  concerned,  a  vertical  sub- 
stance, shutting  up  the  opening,  would  be  apparent. 
Jn  turther  support  of  his  opinions,  Baron  Larrey 
cites  the  well-known  celerity  with  which  fractures 
01  tlie  lower  jaw  unite,  on  account  of  the  irreal 
vasculanty  of  that  bone;  and  he  believes,  with  Sir 
■^stiey  Cooper,  that  if  the  ends  of  a  fracture  do  not 


touch,  in  consequence  of  loss  of  substance,  the  in- 
tervening space  remains  unfilled  up  by  new  bone  • 
a  position  which  seems  rather  repugnant  to  what  he 
has  said  concerning  the"  mode  of  reparation  after 
the  use  of  the  trephine. 

With  respect  to  the  alleged  impossibility  of 
union,  when  fractures  are  attended  with  loss  of 
substance,  Mr.  Gulliver  observes  that  the  union  of 
bone,  under  such  circumstances,  is  common  in  the 
lower  animals,  and  has  been  repeatedly  observed 
in  the  human  subject,  of  which  a  remarkable  in- 
slance  IS  recorded  by  M.  Contevoz.  (Mem.  de 
I  Acad,  de  Our.)  "  Professor  Syme  showed  me  a 
case  in  the  Royal  Infirmary  of  Edinburgh,  in 
which  he  had  removed  from  the  tibia  of  an  adult 
male  about  an  inch  of  the  entire  diameter  of  the 
bone,  which  had  been  completely  reproduced  ; 
and  I  saw  in  the  practice  of  Dr.  Bushe  of  New 
York,  a  similar  example  in  the  femur  of  a  young 
raan,_  which  was  not  followed  by  a  shortening  ol" 
the  limb  equal  to  the  length  of  that  portion  of  the 
shaft  of  the  bone  removed  by  Dr.  Bushe."  (Gul- 
liver, in  Edinb.Med.  Jourh.  No.  124,  p.  46.)  If 
any  doubt  could  exist  on  this  point,  it  would  cease 
on  our  remembering  the  occasional  cures  of  dis- 
united fractures  effected  by  sawing  off  the  ends  of 
the  bone. 

For  the  most  complete  account  of  the  process 
by  which  broken  bones  unite,  we  are  indebted 
principally  to  MM.  Villerme,  Breschet,  Sanson, 
Cruveilhier,  and  Dupuytren,  all  of  whom,  how- 
ever, owe  a  great  deal  to  their  predecessors  in  the 
same  field  of  inquiry,  more  especially  to  Duhamel. 
In  1808  Baron  Dupuytren  instituted  certain  ex- 
periments to  determine  the  truth  of  the  statements 
made  on  this  subject  by  Bordenave  and  Bichat, 
but  was  surprised  to  find  nothing  to  justify  their 
accounts,  and  he  was  led  to  adopt  other  views, 
partly  founded,  however,  on  those  of  Duhamel. 
The  process  is  far  more  complicated  than  repre- 
sented by  Bordenave  and  Hunter.    Many  years 
ago  Sir  Benjamin  Brodie  also  made  experiments 
upon  animals  with  the  view  of  elucidating  this 
subject,  and  the  preparations  are  still  preserved. 
At  that  time  he  thought  of  publishing  a  paper 
on  the  union  of  fractures  ;  but,  before  his  investi- 
gations were  completed,  he  found  the  whole  matter 
so  satisfactorily  made  out  by  Baron  Dupuytren, 
that  ho  was  induced  to  relinquish  the  design. 
(See  London  Med.  Gaz.  for  1833-34,  p.  54.) 
Tlie  results  of  Mr.  Bransbj'  Cooper's  experiments 
seem  also  to  agree  very  much  with  those  arrived  at 
by  Dupuytren,  due  allowance  being  made  for  the 
greater  celerity  of  the  process  in  the  bones  of 
rabbits  than  in  those  of  the  adult  human  subject. 
(See  Guy's  Hospital  Reports,  part  4.)    The  re- 
searches of  MM.  Villerm(J,Dupuytren,and  Breschet 
prove  that  all  the  old  descriptions  of  the  process 
were  too  limited  and  exclusive.    When  a  bone  is 
broken,  the  soft  parts  near  it  are  torn  and  con- 
tused, and  the  vessels  of  these,  as  well  as  of  the 
periosteum  and  medullary  membrane,  assist  in  the 
reparation.    It  has  long  been  familiarli'  known 
that  callus  is  not  formed  suddenly' ;  that  it  requires 
more  or  less  time  for  its  production  ;  iind  that  the 
broken  part  of  the  bone  only  obtains  soliditj'  by 
degrees.    Now,  before  the  work  of  repair  is  com- 
plete, several  changes  happen,  one  after  a.nother, 
or  in  succession.     Hence,  the  process  is  now 
usually  divided  by  pathologists  into  four  stages. 
In  the  Jirsl,  comprising  a  period  of  about  ten 
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days  from  the  time  when  the  accident  took  place, 
if  the  injured  parts  are  examined,  blood  is  found 
to  be  extravasted  around  the  ends  of  the  fracture, 
between  them,  and  even  in  the  medullary  canal. 
The  ecchymosis  may  extend  to  parts  far  from  the 
fracture.  Considerable  inflammation  and  swelling 
ensue  at  the  irritated  points,  The  muscular  fibres 
are  confounded  with  the  inflamed  cellular  tissue, 
and  very  soon  cannot  be  distinguished  from  other 
parts.  The  periosteum  becomes  red,  swollen,  and 
softened,  and  a  reddisli  serous  fluid  is  elfused  be- 
tween it  and  the  portions  of  the  bone  which  it 
covers.  The  fibrous  appearance  of  the  ends  of  the 
bone  disappears.  The  medullary  membrane  itself 
swells,  inflames,  and  gradually  obliterates  the  tube 
in  the  centre  of  the  bone.  The  medulla  acquires 
a  greater  consistence,  and  the  portion  of  it  in  one 
fragment  is  conjoined  with  that  of  the  other.  If 
we  look  at  what  is  passing  between  the  ends  of  the 
fracture,  we  find  that  the  coagulated  blood  between 
them  is  absorbed  in  a  few  days,  and  replaced  by  a 
gelatinous  fluid  ;  and  between  the  fourth  and  the 
sixth  day  the  surfaces  of  the  fracture  are  sometimes, 
but  not  always,  covered  by  a  reddish,  fleecy  sub- 
stance. (See  Dupuytren,  Clinique.  Chir.  t.  iv.  p. 
132.) 

In  the  second  stage,  extending  from  the  tenth  to 
the  twenty-fifth  day,  the  swelling  of  the  soft  parts 
becomes  firmer,  and  every  day  more  intimately  ad- 
herent to  the  substance  between  tlie  ends  of  the 
fracture;  and  the  muscles  resume  their  usual  ap- 
pearance. This  tumor  of  the  callus,  as  it  is  termed 
by  Baron  Dupuytren,  now  diminishes  in  extent, 
and  becomes  more  distinct  from  the  surrounding 
parts.  Its  texture  is  homogeneous,  very  like  fibro- 
cartilage,  and  divided  with  difliculty.  Its  fibres 
are  parallel  to  the  axis  of  the  bone.  The  swollen 
medullary  membrane,  transformed  into  a  fibro- 
cartilaginous texture,  progressively  lessens  the 
central  cavity  of  the  bone,  and  at  length  fills  it  up. 
The  internal  production,  or  peg  (cJieville)  resulting 
from  these  organic  changes,  becomes  blended  on 
the  level  of  the  fracture  with  the  substance  inter- 
posed between  the  fragments.  (See  Diqmytrcn, 
op.  et  t.  cit.  p.  1 33.) 

As  the  formation  of  the  callus  advances,  other 
particularities  are  noticed,  and  these  occur  in  what 
may  be  considered  as  the  third  stage,  which  begins 
about  the  twenty-fifth  day,  and  is  prolonged  to  the 
fortieth,  or  even  the  sixtieth.  In  weak  constitu- 
tions the  process  is  not  finished  till  the  end  of  the 
third  month.  The  firm,  homogeneous,  fibrous  mass, 
constituting  what  Dupuytren  names'  the  tumor  of 
the  callus,  acquires  by  degrees  a  cartilaginous,  and 
rather  an  osseous  consistence.  About  the  end  of 
this  period  the  fragments  are  placed  in  tlie  centre 
of  a  solid  ferule,  which  adheres  to  every  point  of 
their  circumference.  This  kind  of  ferule,  or  clasp, 
the  very  same  thing  which  was  accurately  des- 
cribed by  Duhamel,  is  covered  liy  thickened  peri- 
osteum, whicli  is  united  to  that  wliich  invests  the 
sound  portions  of  the  bone,  and  no  external  traces 
remain  of  the  solution  of  continuity.  The  sur- 
rounding cellular  tissue  is  yet  stiff  and  indurated. 
The  soft  substance  between  the  fragments  has  be- 
come denser  and  more  adherent  to  the  extremities 
of  the  bone;  but  it  is  still  far  from  uniting  them 
with  any  degree  of  perfection.  The  central  peg, 
continuing  to  extend  itself  towards  the  ends  of  the 
fracture,  rapidly  assumes  a  greater  consistence, 
and  soon  forms  a  very  solid  osseous  cylinder.  It 


is  commonly  at  this  period  that  surgeons  discon- 
tinue the  apparatus;  but  the  callus,  now  existing, 
is  not  to  remain,  and  consequently  Baron  Dupuy- 
tren terms  it  the  provisional  callus. 

Fourth  stage.  Between  the  third  and  the  fifth, 
or  sixth  month,  the  tumor  of  the  callus  becomes 
gradually  more  compact  ;  and  the  central  ossifica- 
tion, or  peg  {cheville)  undergoes  the  same  transfor- 
mation. The  substance  interposed  between  the 
fragments  acquires  all  the  organic  characters  and 
the  consistence  of  the  firm  substance  of  bone,  from 
which  it  is  only  distinguishable  by  its  particular 
colour.  It  is  this  intervening  substance,  trans- 
formed into  an  osseous  tissue,  which  makes 
what  Baron  Dupuytren  has  named  the  definitive 
callus. 

Finally,  the  central  ossification  {cheville)  as- 
sumes a  lighter  texture,  cells  are  produced  within 
it,  and,  after  having  been  converted  into  a  reticular 
texture,  it  disappears,  leaving  the  central  canal  of 
the  bone  perfectly  free  again.  After  the  restora- 
tion of  the  medullary  canal,  a  medullary  membrane, 
which  invested  the  cells,  becomes  continuous  with 
the  membrane  that  lines  it  and  secretes  the  medulla. 
Lastly,  the  external  portion  of  the  provisional  cal- 
lus (for  the  central  ossification  may  be  looked  upon 
as  another  part  of  it)  disappears. 

As  Dupuytren  further  explains,  the  differences 
of  fractures  must  occasion  slight  varieties  in  the 
formation  of  the  callus.  Thus,  when  the  two  ends 
of  the  fracture  pass  over  one  another,  the  internal 
cylindrical  ossification,  or  peg,  is  not  formed  ;  and 
the  case  is  the  same  when  the  bone  does  not  pre- 
sent a  medullary  canal. 

This  history  of  the  process  by  which  fractures 
unite  must  at  once  let  us  understand  that  the  period 
of  forty  days,  sometimes  specified  as  the  time  re- 
quisite for  the  consolidation,  is  far  from  being  suf- 
ficient, and  that  it  should  be  much  longer  in  oblique 
fractures,  and  those  where  the  ends  of  the  bone 
ride  over  one  another. 

The  same  history  would  lead  us  to  expect  what 
certain  facts  prove,  that,  down  to  a  certain  period, 
when  a  fracture  has  united  with  much  deformity  of 
the  limb,  the  surgeon  may  safely  make  the  callus 
yield,  so  as  to  bring  the  limb  into  a  better  shape, 
Dupuytren  has  recorded  cases  in  which  he  accom- 
plished this  purpose  in  the  leg,  after  the  twenty- 
nintli  and  even  the  fifty-ninth  day,  and  in  which 
a  deviation  of  the  hand  towards  the  radial  side  of 
the  fore-arm  was  rectified  as  late  as  the  twenty-fifth 
day.  The  advantage  now  spoken  of  may  be  ob- 
tained without  breaking  the  callus,  which  is  a  sub- 
stance endued  with  a  certain  degree  of  suppleness 
and  elasticity.  The  fragments  having  been  brought 
into  a  better  position  by  the  observance  of  the 
principles  recommended  to  be  attended  to  in  the 
reduction  of  fractures  generally,  the  improved  situa- 
tion of  the  fragments  is  to  be  secured  by  mechanical 
moans.  Thus,  as  Dupuytren  remarks,  supposing 
tiiere  is  a  projection  made  by  the  end  of  one,  or 
those  of  both  fragments,  the  limb  is  to  bo  placed 
between  two  inflexible  planes,  which  compress  it 
in  two  diametrically  opposite  directions.  As  the 
projecting  points  receive  the  greatest  pressure,  thej' 
t("nd  to  return  to  tite  level  of  the  rest  of  the  bone. 
If,  by  means  of  pads,  the  projection  is  increased, 
while  a  vacancy  is  left  at  the  opposite  point,  then 
the  effects  produced  M'ill  be  still  more  marked,  and 
oven  carried  so  far  as  to  cause  deformity  in  the 
other  direction.    The  same  improvcmeut  may  be 
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broiight  about  even  without  actiug  directly  on  the 
B  a  ofthe  racture,by  employing' the  lo.4  frag- 
ment as  a  lever,  aud  applying  an  apparatus,  cal- 
culated to  incline  it  in  the  direction  thdt  will  bring 
It  mto  a  better  position  with  respect  to  the  upper 
fragment.     {Dupnyiren,  Clin.  Chir.  t.  iv.  p.  147.) 
I  he  apparatus  should  be  put  on  more  tightly  than 
m  a  recent  stage  of  fracture  ;  but  the  manner  in 
which  the  limb  bears  the  pressure  must  be  vigi- 
lantly attended  to.    So  long  as  the  deformity  is 
not  entirely  corrected,  the  apparatus  should  be 
opened  every  third  or  fourth  day,  and  fresh  but 
gentle  attempts  at  reduction  made.    Every  little 
improvement  made  by  each  manual  interference 
13  then  to  be  secured  by  means  ofthe  bandage  and 
apparatus.     In  this  way  the  natural  shape  of  the 
limb  will  be  gradually  restored.    The  plan  is  not, 
liowever,  to  be  continued  too  long,  as  it  would 
altogether  prevent  union  of  the  bone.  Another 
maxim_ laid  down  by  Dupuytrenis,  that,  when  the 
delormity  has  been  considerable,  the  treatment 
alter  its  removal  should  be  continued  as  long  as  if 
the  case  were  a  recent  fracture.    (Cliti.  Chir  t.  iv 
p.  146—151.) 

_  '^hQ  provisional  callus,  then,  differs  from  the  defi- 
nitive, not  only  in  point  of  situation  and  time  of  its 
iprmation,  and  continuance,  but  in  its  inferior  con- 
sistence and  solidity.  When  completed,  it  only 
possesses  the  strength  necessary  to  resist  the  mo- 
derate action  of  the  muscles,  and  to  support  a  cer- 
tain weight.  Nay,  after  the  removal  ofthe  splints. 
It  will  sometimes  yield  to  these  forces,  especially 
in  oblique  fractures. 

The  support  of  the  provisional  callus  is  frequently 
overcome  by  a  blow  or  rough  use  of  the  limb. 
Sometimes  it  is  weakened  or  destroyed  by  the  in> 
fluence  of  constitutional  diseases,  fever,  &c. 

The  definiiive  callus,  though  less  bulkj',  is 
Larder,  stronger,  and  more  compact  than  the  pro- 
visional. Hence,  after  the  definitive  callus  has 
been  completed,  bones  rarely  or  never  break  in  the 
exact  situation  of  the  former  fracture.  Excepting 
in  very  aggravated  forms  of  scurvy,  I  believe 
that  the  definitive  callus  is  hardly  ever  disorgan- 
ised and  destroyed  by  the  effects  of  constitutional 
diseases. 

When  the  two  ends  of  a  fracture  are  in  contact 
only  at  a  point,  it  is  here  alone  that  the  definitive 
callus  can  be  produced;  but,  as  a  compensation,  the 
external  or  provisional  callus  is  then  never  entirely 
absorbed. 

In  fracture  of  the  neck  of  the  thigh-bone,  en- 
tirely within  the  capsular  ligament,  the  provisional 
callus  cannot  reach  the  fracture,  and,  if  bony  union 
follow,  it  is  effected  by  a  process  within  the  bone 
Itself.  _ "  The  instances  (says  Mr.  Mayo)  in  which 
union  is  effected  through  a  process  originating  in 
the  bone  itself,  are  fractures  of  the  cranium,  and  of 
the  neck  of  the  thigh-bone,  within  the  capsular 
ligament.  In  the  first  of  these  cases  no  provisional 
ca  us  is  formed  :  in  the  second,  the  provisional 
callus  has  no  means  of  reaching  the  fracture.  It 
18  difficult  to  explain  why  a'  provisional  callus 
does  not  form  about  fractures   of  the  crania! 
Dones.  ^  The  physical  cause  of  this  negative  pheno- 
menon IS  not  known.    The  final  cause,  however, 
IS  evident.  If  a  hard  swelling,  such  as  a  provisional 
caims,  we,e  stretched  as  aridge  along  the  inner  aspect 
r-.,n;         •  it  ^vould  encroach  upon  the 

o  lie  ■  Ln,r^?  "■'"i  ''f  "»P'^e!=^'  ^V^-V^y,  or  some 
otiiei  loan  of  cerebral  disorder  would  attend  the 
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cure  of  every  fracture  of  the  skull.  No  callus 
therefore  IS  formed.  But  the  fracture,  after  a  time 
shows  a  disposition  to  unite  through  forces  inherent 
m  the  bone  itself,  &c.  In  a  fissure  of  the  skull 
examined  some  months  after  the  injury,  the  onlv 
change  apparent  is  the  rounding  of  the  edges  ex- 
ternally. After  a  year  or  two  the  fissure  is  united 
at  Its  internal  or  cerebral  aspect.  After  the  lapse 
ol  many  years  the  narrowest  part  of  the  fissure  is 
entirely  filled  up.  In  persons  who  have  lived  ten, 
twenty,  or  fifty  years,  after  loss  of  portions  of  the 
cranium  the  slow  restoration  of  the  bone  appears 
to  have  been  progressive  for  the  whole  period  In 
litty  years,  a  trephine  hole  is  neaily  closed  by  the 
shelving  growth  of  bone  from  the  margin  towards 
the  centre."  (See  Mayors  Outlines  of  Human 
PatMogij,  p.  8.)  The  causes  of  the  difficulty 
of  bringing  about  osseous  union  in  such  fracturw 
ot  the  neck  of  the  femur  as  are  entirely  within 
the  capsular  ligament,  will  be  hereafter  considered. 

VV  hen  the  ends  of  a  fracture  only  touch  laterally 
as  I  have  stated,  there  is  strictly  no  provisional  cal- 
lus. The  vessels  of  the  adjoining  cellular  tissue, 
muscles  and  other  textures,  here  greatly  assist  iii 
the  work  of  reparation.  The  side  of  one  fragment 
becomes  soldered  to  that  of  the  other,  and  here  the 
callus  is  permanent,  or  never  removed.  In  such 
a  case  there  is  no  internal  cj'lindrical  ossification  ; 
no  clieville,  as  the  French  term  it;  because  it  would 
evidently  be  of  no  service. 

In  compound  fractures,  followed  by  suppuration, 
the  bones  remain  disunited  for  many  weeks.  Here 
also  no  provisional  callus  is  formed.  The  ends  of 
the  bones  soften  and  granulate,  and,  in  proportion 
as  the  secretion  of  pus  subsides,  the  granulations 
begin  to  deposit  the  osseous  matter,  which  is  to 
constitute  the  uniting  medium.  This  part  of  the 
subject  was  explained  many  years  ago  by  John 
Hunter  and  the  late  Mr.  Wilson.  {On  the  Skeleton, 
Diseases  of  Bones,  ^c.  p.  233,  8vo.  also  Diet,  des 
Sciences  Med.  t.  xxxviii.  p.  486.) 

Fractures  of  the  patella,  olecranon,  condyles  of 
femur,  coronoid  process  ofthe  uhia,  acromion,  and 
coronoid  process  of  the  jaw,  are  generally  united  by 
a  ligamentous  substance. 

Broken  cartilages,  the  cartilages  of  the  ribs 
especially,  and  in  some  instances  the  thyroid  or 
cricoid  cartilages,  do  not  unite  by  cartilage,  but  by 
means  of  osseous  matter,  deposited  around  the 
solution  of  continuitj-,  in  the  manner  of  a  provisional 
callus,  which,  however,  is  here  permanent. 

As  the  provisional  callus  in  adults  never  begins 
to  ossify  before  the  tenth  da}',  we  know  that,  if 
great  inflammation  or  other  causes  forbid  the  ap- 
plication of  mechanical  means  during  this  period, 
no  permanent  deformity  will  be  the  result  of  defer- 
ring the  employment  of  splints,  bandages,  &c.  On 
this  principle,  and  with  the  view  of  letting  the  limb 
get  into  a  more  favourable  state  to  bear  the  pres- 
sure of  mechanical  means,  some  surgeons  do  not 
usually  apply  any  apparatus  during  this  stage.  In 
iiifancj',  however,  where  the  callus  is  completed 
with  surprising  quickness,  it  is  desirable  always  to 
set  the  fracture  without  delay. 

[The  more  recent  investigations  of  j\Ir.  Stan- 
ley and  Mr.  Paget  have  led  them  to  form 
conclusions  on  the  subject  of  the  union  of  frac- 
tured bones  somewhat  different  from  those  of 
Dupuytreii,  and  especiallj'  as  regards  the  formation 
of  provisional  callus  in  the  human  subject.  Mr. 
Stanley,  while  admitting  and  confirming  the  views 


above  expressed  ns  to  the  union  of  fractured  bones 
in  animals,  thinks  that  in  man,  wliere  the  ends  of 
a  fracture  are  kept  perfectly  at  rest,  there  is  no 
provisional  deposition  of  callus,  as  in  animals, 
■which  is  afterwards  to  be  absorbed,  but  that  the 
union  takes  place  by  direct  ossification  of  the  sub- 
stance effused  between  the  ends  of  the  fractured 
bone.    Ho  admits,  however,  that  a  provisional 
callus  is  formed  in  the  human  subject  after  frac- 
tures of  the  ribs,  and  also  that  in  cases  where  the 
bone  cannot  be  kept  at  rest,  the  irritation  may  oc- 
casion the  deposition  of  an  ensheathing  osseous 
substance  answering  all  the  purposes  of  a  provisi- 
onal callus,  as  in  animals,  but  not,  like  it,  previously 
cartilaginous  or  deposited  between  the  periosteum 
and  bone,  but  infiltrated  more  indiscriminately  into 
all  the  surrounding  tissues  in  consequence  of  the 
irritation  produced  by  the  movements  of  the  frac- 
ture.   Mr.  Stanley  thus  states  his  conclusions: 
"The  undisturbed  ends  of  a  fractured  bone  in  man 
unite  by  the  medium  deposited  between  its  frac- 
tured surfaces;  that  the  amount  of  adventitious 
osseous  deposit  accompanying  the  reparation  of  a 
fracture  is  proportionate  to  the  degree  of  irritation 
which,  from  the  unqui'etness  of  the  ends  of  the 
bone,  is  excited  in  the  surrounding  parts  ;  that  the 
seat  of  this  deposit  is  the  periosteum  and  cellular 
tissue  adjacent  to  it  ;  but  that  the  characters  of 
this  deposit  are  whully  distinct  from  those  of  the 
provisional  callus  in  animals.    Such  will  be  the 
explanation  of  the  seemingly  irregular  osseous  de- 
posits around  fractured  bones.    The  interpretation 
of  other  osseous  productions  of  well-defined  shape 
and  texture,  found  upon  this  or  that  side  of  a  frac- 
tured bone,  or  filling  up  the  hollows  between  its 
displaced  portions,  must  be  sought  for  by  observing 
in  what  directions  such  additions  of  support  and 
strength  were  required."    (See  lUustraiions  of  the 
Diseases  and  Injuries  of  tlie  Bones,  p.  29,  1849.) 

Mr.  Paget  coincides  with  the  views  of  Mr.  Stan- 
ley on  this  point,  and  considers  that  "  the  normal 
mode  of  repair  in  the  fractures  of  human  bones  is 
that  which  is  accomplished  by  '  intermediate  cal- 
lus.' The  principal  features  of  difference  between 
it  and  union  by  provisional  callus  are,  (1.)  that  the 
reparative  material  or  callus  is  placed  chiefly  or 
only  between  the  fragments,  not  around  them.  (2.) 
That  when  ossified,  it  is  not  a  provisional,  but  a 
permanent  bond  of  union  for  them.  (3.)  Th<it  the 
part  of  it  which  is  external  to  the  wall  of  bone  is 
not  exclusively,  or  even  as  if  with  preference, 
placed  between  the  bone  and  the  periosteum,  but 
rather  in  the  tissue  of  the  periosteum,  or  indif- 
ferently either  in  it,  beneath  it,  or  external  to  it." 
Mr.  Paget  thinks  it  possible  that  when  the  frag- 
ments are  placed  in  close  apposition  and  correspond- 
ence, that  they  may  be  joined  by  immediate  union 
(that  is,  that  they  may  be  united  without  any  new 
material  being  formed  for  their  connection  ;  a  con- 
tinuity of  tissue  and  blood-vessels  being  restored, 
as  in  the  cases  of  healing  by  immediate  union  of 
soft  parts),  but  if  this  do  not  happen,  a  thin  layer 
of  reparative  mat  rial  is  deposited  between  them  ; 
it  does  not  in  any  direction  exceed  the  extent  of 
the  fracture  ;  neither  does  it,  in  more  than  a  trivial 
degree,  occupy  the  medullary  canal ;  but,  being 
inlaid  between  the  fragments,  and  there  ossifying, 
it  restores  their  continuity.  The  process  may  be 
compared  witli  tliat  of  union  by  primary  adhesion. 
If,  however,  as  more  commonly  happens,  the  frag- 
ments at  certain  parts  project  more  or  less  one  be- 
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yond  the  other,  the  reparative  material  is,  as  in 
the  former  case,  inlaid  between  them,  but  is  also 
in  laro-er  quantities  placed  in  the  angles  at  which 
the  fragments  overhang  one  another,  but  never  to 
the  extent  of  forming  a  complete  ensheathing  cal- 
lus, excepting  in  the  ribs,  and  more  rarely  the  cla- 
vicle. "  It  is  deposited  where  it  is  most  wanted 
for  the  strengthening  of  the  bone,  and  in  quantity 
as  well  as  position,  is  adapted  to  the  exigencies  of 
the  case,  so  as  to  restore,  as  much  as  may  be,  the 
original  condition  and  capacities  of  the  bone."  If 
it  be  inquired  why  this  difference  should  exist  in 
the  corresponding  processes  in  man  and  in  other 
animals,  Mr.  Paget  thinks  it  must  be  ascribed 
principally  to  two  causes,  namely,  the  quietude  in 
which  fractures  in  our  bones  are  maintained,  and 
the  naturally  greater  tendency  to  the  formation  of 
new  bone  which  animals  always  manifest.  In 
answer  to  the  statement  that  an  ensheathing  callus 
can  often  be  felt  during  life,  he  says,  "  The  decep- 
tion is  produced  either  by  thickening  and  induration 
of  the  soft  parts  around  the  fracture,  or  by  the  two 
overlapping  ends  of  the  fragments  being  grasped  at 
once,  or  much  more  rarely,  by  now  bone  accumu- 
lated about  the  fragments  in  consequence  of  inflam- 
mation." (See  Lectures  on  Surgical  Patliology,  vol.  i. 
p.  251.) 

Mr.  Paget  has  examined  the  changes  which  the 
effused  reparative  substance  undergoes  previous  to 
its  conversion  into  perfect  bone,  and  has  found 
that  those  changes  are  by  no  means  the  same  in  all 
cases,  but  that  the  lymph,  previous  to  its  ossi- 
fication, may  form  itself  into  perfect  cartilage, 
into  fibre  cartilage,  into  pure  fibrous  tissue,  or 
into  the  rudimental  forms  of  the  latter  tissue, 
viz.  nucleated  cells  or  nucleated  blastema.  In 
animals,  perfect  cartilage  with  cells,  intercel- 
lular substances,  and  all  the  characters  of  pure 
foetal  cartilage  may  be  produced.  Mr.  Paget  has 
not  found  the  same  process  in  the  human  subject, 
but  thinks  it  might  occur  in  favourable  instances 
of  simple  fracture  in  children.  In  youths  and 
adults  he  has  met  only  with  varieties  of  fibrous 
cartilage,  presenting  numerous  gradations  from  the 
fibrous  towards  the  perfect  cartilaginous  structure. 

The  new  bone,  through  whichever  mode  it  is 
formed,  quickly  acquires  its  proper  microscopic 
characters.  Its  corpuscles  or  lacuna;,  being  first  of 
simple  round  or  oval  shape,  and  then  becoming 
jagged  at  their  edges,  subsequently  acquire  their 
canals,  which  appear  to  be  gradually  hollowed  out 
in  the  preformed  bone,  as  minute  channels  com- 
municating with  one  or  more  of  the  lacuna;.  The 
laminated  canals  for  the  blood  vessels  are  of  later 
formation.    {Paget,  op.  cit.  p.  246.)  ] 

Oi"  THE  Conduct  to  be  adopted  at  the  or- 
dinary Period  op  the  Consolidation  of 
Fractures;  and  of  Ununited  Fractures, 
AND  False  Joints. 


When  the  requisite  time  for  a  broken  bone  to 
become  firmly  imited  has  elapsed,  it  is  proper  to 
examine  carefully  and  cautiously  the  place  of  the 
fracture,  in  order  to  learn  whether  the  callus  has 
acquired  a  suitable  degree  of  strength.  If  the 
bone  should  be  found  to  bend  in  the  least  at  the 
injured  part,  the  callus  is  not  suflicicntly  strong, 
and  the  limb  should  be  immediately  put  up  in  the 
apparatus  again,  with  the  view  of  preventing  a  new 
fracture,  or,  at  all  events,  delbrmitj-. 

For  the  same  reason  the  patient  should  not  bo 
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allowed  to  make  free  use  of  his  limb  as  Boon  as 
the  fracture  has  united.  In  fractures  of  the  lower 
extremity  he  ought  to  use  crutches,  and  only  let 
the  weight  of  the  trunk  by  degrees  bear  upon  the 
injured  limb.  From  neglect  of  this  precaution 
the  callus  has  been  known  to  be  absorbed,  the 
limb  to  be  shortened,  and  the  patient  become  a 
cripple.  An  accidental  slip  may  also  produce 
the  fracture  again;  for  the  provisional  callus,  so 
far  from  being  firmer  than  the  rest  of  the  bone,  is 
at  first  considerably  weaker. 

That  the  state  of  the  constitution  has  vast 
influence  over  the  process  by  which  broken  bones 
are  reunited,  is  unquestionable.  Schmucker  found 
the  formation  of  callus,  even  in  the  most  simple 
fractures,  sometimes  delayed  eight  months,  and 
in  one  example,  more  than  a  year ;  but  all  the 
patients  were  unhealthy.  (VermiscAte  Chir 
Solirifien,  b.  i,  p.  26.) 

_  There  are  certain  indescribable  constitutions, 
in  which  bones,  particularly  the  humerus,  will 
not  unite  again  after  being  broken.  These  temper- 
aments are  also  exceedingly  various;  at  least,  I  infer 
so  from  two  subjects,  to  whom  I  paid  particular 
attention.  One  was  a  strong  robust  man,  whose 
chief  peculiarity  seemed  to  be  his  indifference  to 
pain  :  the  ends  of  his  broken  humerus  were  cut 
down  to,  turned  out,  and  sawn  off  by  Mr.  Long, 
m  St.  Bartholomew's  Hospital,  and  the  limb  was 
afterwards  put  in  splints,  and  taken  the  greatest 
care  of;  but  no  union  followed.  The  other  case 
was  a  broken  tibia  and  fibula,  which  remained 
disunited  for  about  four  months,  but  afterwards 
grew  together.  The  latter  subject  was  a  complete 
instance  of  hypochondriasis.    I  afterwards  saw  a 


woman,  under  Sir  James  Earle,  in  the  above  hos- 
pital, whose  humerus  did  not  unite,  though  it  had 
been  broken  several  months.    Every  attempt  to 
move  the  bone  occasioned  excruciating  torture. 
The  woman  died  of  some  illness  in  the  hospital, 
and  on  dissecting  the  arm,  the  cause  of  the  frac- 
ture not  having  united  was  found  to  arise  from 
the  upper  sharp-pointed  extremity  of  the  lower 
portion  of  the  broken  bone  having  been  forcibly 
drawn  up  by  the  muscles,  and  penetrated  the  sub- 
stance of  the  biceps,  in  which  it  still  remained.  1 
am  indebted  to  Mr.  Earle  for  the  description  of 
the  appearance  in  the  dissection,  and  I  do  not 
know  that  this  kind  of  impediment  to  the  union  of 
a  fracture  has  been  noticed  by  any  earlier  writer 
than  Mr.  Charles  White,  who  appears  to  have 
conceived  the  possibility  of  the  occurrence.  {Cases 
in  Surgery,  p.  70,  edit.  1770.) 

Sir  Benjamin  Brodie  attributes  the  want  of 
union  mostly  to  the  state  of  the  constitution.  "  A 
gentleman  (says  he),  was  growing  fat,  and  not 
liking  to  do  so,  he  placed  himself  on  a  very  spare 
diet,  though  accustomed  to  good  living  previously. 
After  six  months  of  starvation,  he  broke  his  arm, 
and  the  bone  would  not  unite.  I  saw  him  many 
months  afterwards,  and  there  was  scarcely  any 
union  even  by  soft  substance.  Another  patient, 
about  whom  I  was  consulted,  a  lady,  was  growing 
lat,  and  thought  slie  would  also  prevent  it  by  pur- 
suing a  similar  system  of  diet.  Some  months 
atterwaids  she  broke  her  arm,  and  union  did  not 
t.>l<e  place.  A  man  broke  his  thigh  and  ro- 
mamed  ton  days  without  any  action  of  the  bowels  : 
tLn":"","^  the  fracture  ensued.  The  same  die- 
ungu  shed  surgeon  adverts  to  other  facts,  which 
tcna  to  prove,  that  tiglit  bandaging  and  other  cir- 


cumstances, unfavourable  to  a  free  circulation  in 
the  limb,  may  prevent  union.  (See  Lond  Med 
Gaz.  for  1833-34,  p.  57.) 

It  is  observed  by  Larrey  that  the  gmishot 
wounds  of  the  extremities,  complicated  with  frac- 
ture especially  with  that  of  the  humerus,  received 
by  the  soldiers  of  the  French  army  in  Syria,  were 
almost  aU  followed  by  the  formation  of  accidental 
joints.    The  two  fragments  of  the  broken  bone 
contmued  moveable,  their  asperities  and  projecting 
angles  havmg  been  destroyed  by  friction,  and  their 
ends  being  rounded  and  covered  with  a  cartila- 
ginous substance,  so  as  to  facilitate  the  motions 
which  the  patients  executed  in  various  directions, 
in  an  imperfect  manner  and  without  pain.  Lar- 
rey acquaints  us  that  many  invalids  were  sent 
back  to  France  with  such  infirmity, 

"I  ascribe,"  he  says,  "the  causes  of  these 
accidental  articulations : 

"1.  To  the  continual  motion,  to  which  the 
wounded  soldiers  were  exposed  after  their  de-  ■ 
parture  from  Syria  till  their  arrival  in  Egypt,  in 
consequence  of  their  having  , been  obliged  either  to 
walk  this  journey  on  foot,  or  to  be  carried  on 
beasts. 

"  2.  To  the  bad  quality  of  the  food,  and  the 
bracldsh  water,  which  the  men  were  under  the 
necessity  of  drmking  in  this  painful  journey. 

"  3.  To  the  state  of  the  atmosphere  of  Syria, 
almost  entirely  destitute  of  vital  air,  and  im- 
pregnated with  pernicious  gases,  issuing  from  the 
numerous  marshes,  near  which  we  were  a  Ion" 
while  stationed.  ° 
"All  these  causes  may  have  prevented  the 
formation  of  callus,  either  by  diminishing  the 
quantity  of  the  phosphate  of  lime,  or  moving  the 
bones  out  of  that  state  of  coaptation  in  which 
they  should  constantly  lie  in  order  to  unite. 

"  Bandages,  embrocations,  rest,  and  regimen 
proved  quite  ineffectual."  {Larrey,  Menu  de  Cldr. 
Mil.  t.  ii.  p.  131,  182.    Langenbeck,  N.  Bibl. 
i.  p.  81.) 

The  presence  of  an  ulcer,  a  sinus,  loose  splmters 
of  bone,  a  necrosis,  or  other  suppurating  disease, 
near  a  fracture,  is  a  circumstance  that  often  se- 
riously retards  or  completely  prevents  the  for- 
mation of  callus.  How  frequently  have  I  noticed 
in  compound  fractures,  that,  while  the  wound 
suppurates  largely,  and  while  there  are  spicula 
and  dead  portions  of  bone  unextracted,  no  solid 
union  takes  place  ;  but  that  as  soon  as  the  wound, 
ulcer,  or  sinus  admits  of  being  healed  and  the 
suppuration  ceases,  ossification  goes  on  m  the  most 
favourable  manner. 

_With  respect  to  the  union  of  broken  bones 
being  prevented  by  disease,  Sir  Benjamin  Brodie 
believes  that  this  may  be  the  case  where  there  is 
an  abscess  in  the  bone,  a  necrosis,  or  some  other 
conditions.  "  I  know,  however,"  he  observes, 
"  that  the  rule  is  not  absolute;  for,  in  a  great 
many  instances,  where  the  bone  is  diseased,  it  will 
unite  perfectly.  I  had  a  patient,  who  had  disease 
of  the  bones,  whether  it  arose  from  syphilis,  mer- 
cury, or  a  cachectic  state  of  the  constitution,  I 
cannot  sa}' ;  however,  some  of  the  bones  had 
nodes  upon  them,  and  were  very  much  enlarged. 
Tiie  principal  enlargement  was  in  one  of  the  cla- 
vicles. There  was  a  portion  of  this  bone  en- 
larged, and  much  diseased  besides.  This  man,  in 
using  his  arm,  broke  the  collar-bone,  the  fracture 
going  tlirougli  the  diseased  part.    I  bound  up  his 
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arm,  and  concluded,  that  tlicre  would  be  no 
union  ;  but  to  my  surprise,  it  united  quite  as  soon 
as  ordinary  fractures.  Women,  labouring  under 
cancer  of  the  breast,  are  very  liable  to  a  similar 
disease  of  different  bones  in  the  body.  Some- 
times this  disease,  which  is  indicated  by  pains, 
like  those  of  rheumatism,  will  affect  nearly  the 
whole  of  the  bones,  which  then  become  brittle, 
and  verj'  liable  to  break.  I  first  observed  this 
fact,  many  3-ears  ago,  in  the  case  of  an  old  woman, 
who  was  dying  of  cancer,  and  who,  in  turning  one 
day  iu  bed,  broke  the  thigh-bone.  I  concluded 
that  the  broken  bone  would  not  unite  ;  but  union 
took  place  as  well  as  under  ordinarj'  circum- 
stances. I  attended  a  lady,  two  years  ago,  who 
had  cancer  of  the  breast,  and  pains  in  the  limbs, 
indicating  cancerous  disease  of  the  bones.  There 
was  a  scirrhous  affection  of  the  collar-bone';  and 
one  day,  in  moving  her  arm,  the  collar-bone  was 
broken  ;  but  it  united,  just  as  if  it  had  been  a 
healthy  bone."  (Sir  B.  Brodie,  in  Lond.  Med. 
Gaz.  for  1833-34,  p.  56.)  The  truth  of  the 
latter  statement  has  been  proved  in  the  case  of  a 
woman  with  a  cancerous  breast  who  has  been  a 
patient  in  University  College  Hospital  more  than 
once  under  Mr.  Listen,  for  spontaneous  frac- 
tures, which  have  always  united  again  tolerably 
well.  1  was  once  called  to  see  a  coachman  for  a 
retention  of  urine,  dependent  on  a  cancerous  dis- 
ease of  the  bladder.  A  few  days  afterwards  his 
thigh-bone  broke  as  he  was  turning  in  bed  ;  and 
in  the  course  of  another  week  he  died.  The  post- 
moiiem  examination  detected  a  scirrhous  tumor 
under  the  perioste\im,  surrounding  the  fractured 
part  of  the  bone  ;  and  one  of  the  ribs,  which  had 
given  way,  was  similarly  encompassed.  The  his- 
tory of  the  case  is  recorded  in  the  Med.  Chir. 
Trans,  vol.  xvii.  and  the  specimens  are  preserved 
in  University  College  Museum. 

According  to  Boyer,  the  ends  of  the  fracture, 
which  are  sometimes  rounded,  and  sometimes 
pointed,  are  connected  together  by  a  cellular  and 
ligamentous  substance.  But  their  surfaces  are 
not  covered  by  a  smooth  cartilaginous  matter,  nor 
is  there  constantly  a  capsular  ligament.  "  I  am 
convinced  of  this  fact,  by  the  dissection  of  several 
ununited  fractures,  the  fragments  of  which  are 
preserved  in  my  museum."  (Boyer,  t.  iii.  p.  94.) 
And,  in  another  place,  the  same  Professor,  speak- 
ing of  these  false  joints,  remarks :  "  I  repeat  that 
I  have  never  found,  iu' their  structure,  anything 
which  could  be  compared  with  an  articulation  ; 
neither  capsular  ligament,  nor  smooth  cartilaginous 
surfaces.  On  the  contrary,  I  have  invariably 
found,  in  the  false  joints  of  the  thigh-bone  and 
humerus,  which  I  have  had  opportunities  of  dis- 
secting, a  fibrous  ligamentous  substance,  e.xtending 
from  one  fragment  to  tlie  other,  and  it  is  very  pro- 
bable, that,  with  some  modifications,  it  is  the  same 
with  all  the  other  cases,  which  I  have  not  seen. 

On  this  subject,  Langenbcck  observes,  "  When 
the  parts  are  incessantly  moved,  tiic  end  of  one 
fragment  becomes  excavated,  in  the  form  of  an 
articular  cavity.  I  have  in  my  possession  (says 
he)  a  lower  jaw,  and  an  olecranon,  the  fractures  of 
which  are  not  united.  For  the  connecting  medium, 
nature  has  provided  a  white  substance,  resembling 
lig.iment.  I  have  also  seen  an  articular  connection 
established  in  the  body  of  the  thigh-bone  sub- 
sequently to  a  fracture,"  {Neue  BlU.  b.  i.  p.  93.) 

In  the  Huntcrian  Collection  may  be  seen  a 


false  joint  in  the  bones  of  the  fore-arm,  where  the 
resemblance  to  a  natural  articulation  was  greater 
than  what  Boyer  has  seen  in  other  situations. 

According  to  Professor  Sharpey,  the  connection 
is  mostly  by  means  of  a  tough,  fibrous,  liga- 
mentous-looking  mass  ;  and  the  nearest  approxima- 
tion to  a  new  articulation  which  occurs,  consists 
in  the  existence  of  cavities,  more  or  less  extensive, 
between  the  fibres  of  this  connecting  substance. 
(See  Syme's  Principles,  ed.  ii.  p.  161.)  The  bond 
of  union  is  stated  to  differ  from  ordinary  ligament 
iu  presenting  no  fibrous  appearance.  Sir  Benjamin 
Brodie,  who  has  made  this  remark,  coincides  with 
Boyer,  with  regard  to  the  ordinary  mode  of  con- 
nection ;  admitting,  however,  the  occasional  forma- 
tion of  a  new,  or  false  joint,  where  "  the  rounded 
ends  of  the  bones  are  covered  by  a  thin  ligament- 
ous substance,  and  the  inner  surface  of  the  capsule 
is  lined  by  a  smooth  membrane,  like  the  synovial 
membrane,  and  capable  of  secreting  synovia." 
(See  Lond.  Med.  Gaz.  for  1833-34,  p.  57.) 

A  valuable  dissertation  on  false  joints  was  pub- 
lished by  Reisseisen,  entitled  "  De  Ariicula- 
tioizibus  analogis,  quce  Fracturis  Ossium  szq^er- 
veniunV 

[Rokitansky,  who  has  more  recently  investi- 
gated this  subject,  describes  these  unnatural  joints 
resulting  from  fracture  as  of  two  kinds:  "  one  more 
or  less  resembling  a  synarthrosis,  the  other  like  a 
diarthrosis,  and  accordingly,  in  its  proper  sense,  a 
new  joint. 

"  In  the  former  case,  the  fractured  ends  of  the 
bone  are  held  together  by  a  ligamentous  tissue. 
Either  a  disc  of  ligament,  the  thickness  of  which 
may  vary,  is  interposed  between  them,  and  allows 
but  of  little  movement ;  or,  as  occurs  when  there 
has  been  loss  of  substance,  either  from  injury, 
absorption  of  the  fractured  ends  or  otherwise, 
ligamentous  bands  connect  the  fragments,  and 
allow  them  to  move  freely  on  each  other.  The 
connecting  tissue  appears  to  bo  nothing  more  than 
the  intermediate  substance,  which  has  failed  to 
become  transformed  into  the  secondary  callus  and 
remains  in  its  first  state. 

"  In  the  second  case,  a  ligamentous  articular  cap. 
sule  is  formed,  and  is  lined  by  a  smooth  membrane 
which  secretes  synovia.  The  £i-actured  surfaces 
adapt  themselves  to  each  other  and  become 
covered  with  a  layer  of  tissue,  which  is  fibro- 
ligamentous,  or  more  or  less  fibro-cartilaginous,  or 
which  resembles  and  sometimes  (Howship)  really 
is  cartilage.  They  may  articulate  immediately 
with  one  another,  or  may  have  between  them  an 
intervening  layer  of  ligament,  which  corresponds 
to  an  inter-articular  cartilage  ;  and  their  move- 
ment upon  each  other  is  more  or  loss  free  accord- 
ing to  tiio  size  of  the  articular  capsule,  and  the 
lorm  of  the  articulating  surfaces.  Tliese  hist  are 
sometimes  horizontal  and  smooth ;  they  glide  over 
each  other  and  allow  of  restricted  mo'tion  :  some- 
times one  surface  becomes  convex  and  tlie  other 
concave:  sometimes  both  are  rouudwl  oil;  and 
lying  within  a  capacious  articular  capsule  far  apart 
they  come  in  contact  only  during  particular  move- 
ments. Tlio  articular  capsule  is  the  product  of  the 
indamm.ation  of  the  soft  parts  :  the  carlilagiuiform 
layer,  which  covers  the  ends  of  the  bone,  is  second- 
ary callus  arrested  iu  its  raotamorpliosis  and  con- 
verted into  a  fibroid  tissue.  Tlie  other  ligamen- 
tous cords  wliich  are  sometimes  present,  and  the 
structures  resembling  an  inter-avticular  curtilage 


FRACTURE. 

nre  remnants  of  tl.e  intermediate  substance.  Botli 

arthrodial  form,  have  an  analogue  in  the  lateral 
new  joints  sometimes  found  betweeen  the  masses 
ot  callus  which  are  thrown  out  around  two  adjoin- 
ing fractured  bones.  In  the  fore-arm  and  leg,  and 
between  the  ribs,  for  instance,  new  joints  are  some- 
times met  with  between  the  masses  of  callus  after 
fractures  have  united."  {Rokitanshg,  Patholog 
Anai.  vol.  iii.  p.  216,  Sydenham  Society's  Trans- 
lahon.y] 

A  false  joint  in  the  arm,  or  fore-arm,  does  not 
absolutely  prevent  the  motion  of  the  limb,  which 
may  yet  be  of  considerable  use  ;  but,  when  the 
disease  is  in  the  thigh  or  leg,  the  member  cannot 
support  the  weight  of  the  bodjr,  and  the  patient  is 
unable  to  walk  ^vithout  crutches. 

The  diversity  of  causes  which  may  be  con- 
cerned m  preventing  the  union  of  fractures, 
plainly  shows  that  the  treatment  should  be  dif- 
ferent in  different  cases. 

When  the  want  of  union  is  ascribable  to  the 
ends  of  the  fracture  not  being  in  a  state  of  coap- 
tation, and  to  their  having  been  moved  about 
too  frequently,  the  obvious  indications  are,  to  set 
the  fracture  better,  and  to  take  adequate  measures 
for  keeping  its  extremities  in  contact  and  perfectly 
motionless.  " 

If  the  union  has  been  prevented  by  a  portion 
of  muscle,  or  other  soft  part,  getting  between 
tUe  ends  of  the  bone,  the  only  means  of  affording 
a  chance  of  union  would  be  cutting  through  the 
integuments,  removing  the  displaced  soft  "parts 
and  placing  the  ends  of  the  bone  in  contact.' 
{Wardro2^,  in  Med.  Chit:  Trans,  vol.  v.  p.  363.) 

When  the  advanced  age  of  the  patient  seems 
to  be  the  cause  of  the  union  not  taking  place, 
the  application  of  the  proper  apparatus  is  to  be' 
continued  a  considerable  time,  since  experience 
proves  that  in  old  subjects  the  cure  of  fractures 
often  requires  many  months.  In  such  examples, 
also,  tonic  and  cordial  medicines,  with  a  nutritive 
diet,  are  highly  proper. 

Anything  in  the  state  of  the  constitution  likely 
to  account  for  the  want  of  union  should  be  re- 
moved or  rectified.  "  One  patient  may  require 
to  be  put  upon  a  better  diet ;  another  may  require 
purgative  medicine  ;  another  may  stand  in  need 
of  tonics.  Mr.  Wilson  used  to  relate  the  case  of 
a  woman  who  was  a  dram-drinker,  and  who  broke 
her  leg.  At  first  she  was  not  allowed  to  take  her 
customary  drams,  and  the  bones  showed  no  dis- 
position to  unite.  At  last,  she  was  allowed  to 
take  a  certain  quantity  of  spirit,  and  union  took 
place  immediately."  {Brodie,  op.  et  vol.  cit. 
p.  58.) 

When  several  months  have  elapsed  since  the 
accident,  and  there  is  reason  to  apprehend  that 
a  preternatural  joint  or  a  ligamentous  union  has 
taken  place,  a  variety  of  local  plans  have  been 
proposed. 

Here  I  may  remark  that  no  severe  operation 
will^  be  justifiable,  nuless  the  inconvenience, 
arising  from  the  want  of  bony  union,  be  consi- 
aerable.  If  a  broken  rib  were  not  to  unite,  by 
osseous  matter,  it  would  be  of  little  consequence. 
J-  opened  an  old  man  who  was  in  this  state,  yet 
lie  had  never  complained  of  it,  nor  indeed  had  he 
ever  been  aware  of  it.  Sir  lionjaiuin  Brodie  has 
specimen  of  a  joint,  formed  in  a  rib  after 


suffered  little  or  no  inconvenience  from  it.  ("See 
Load.  Med.  Gaz.  for  1833-34,  p.  5y  ) 

The  most  ancient  method  of  treatment  is  thaf 
of  forcibly  rubbmg  the  ends  of  the  fracture  against ' 
each  other,  so  as  to  make  them  inflame,  and  take 
on  a  disposition  to  form  callus.    This  plan  was  re- 
commended by  Hunter,  and  has  had  the  approba- 
tion of  many  other  distinguished  modern  practi- 
tioners    In  a  disunited  fracture  of  the  leg  or 
th.gh,  Mr.  Hunter  used  to  let  the  patient  get  up 
and  attempt  to  walk  with  the  splints  on  the  limb 
so  that  the  requisite  irritation  might  be  produced! 
Ihe  Idea  of  exciting  a  degree  of  inflammation  in 
the  situation  of  the  fracture,  certainly  appears 
rational,  and  the  practice  has  been  attended  with  a 
degree  of  success.    Mr.  White  records  an  example, 
m  winch  he  cured  a  broken  thigh  on  this  principle 
a,  strong  leather  case  having  been  made  for  the 
imb.    {Cases  in  Surgery,  p.  75.)    A  broken  tibia, 
treated  on'similar  principles,  is  mentioned  by  Mr 
Amesburj'.    {On  Frachires,     211,      n.)  The 
method  IS  spoken  of  in  Celsus  :  si  veiusias  occitpavU 
membriim  extendondmn  est  vt  aliquid  Iccdaiur  :  ossa 
inter  se  manu  dimovenda,  ut  concurrendo  exa?pe- 
reniicr,  el  ut  si  quid  pingue  .est,  eradaiur,  totumque 
id  quasi  recensfiat,  ^c. 

I  have  seen  cases  in  which  the  union  was  thus 
brought  about.  In  numerous  instances  (saj-s  Sir 
Benjamin  Brodie),  I  have  known  patients  in  the 
hospital  kept  in  bed  for  ten  weeks,  and  even  longer, 
without  union  taking  place.  A  splint  has  then 
been  bound  on  each  side  of  the  limb  ;  we  have 
put  the  patient  on  crutches,  made  him  walk  about, 
put  the  hmb  to  the  ground,  and  exercise  it  with  the 
splint  on,  and  the  fracture  has  become  united. 
Then  in  other  cases  I  have  applied  blisters  to 
fractures  which  were  slow  in  uniting:"  but,  [if 
this  method  is  to  be  useful,  it  must  be  tried  in  ' 
eight  or  ten  weeks  after  tlie  accident.  (Brodie 
in  Med.  Gaz.  for  1833-34,  p.  58.) 

The  foregoing  treatment,  however,  isonlylikely 
to  answer  before  a  new  joint,  or  a  ligamentous 
connection,  has  been  completely  formed,  and  when 
the  limb  has  hitherto  been  kept  motionless. 

When  the  case  is  old,  and  there  are  groundsior 
believing  that  a  new  articulation,  or  ligamentous 
connection,  has  taken  place,  we  are  advised  to  cut 
down  to  the  ends  of  the  bone,  rasp  or  saw  thcin 
off,  and  then  treat  the  limb  just  as  if  the  case  were 
a  recent  compound  fracture. 

Sir  fiveiard  Home  used  to  mention  the  case  of 
a  man  with  ununited  fracture  of  the  humerus,  who 
was  under  Mr.  Hunter's  care.  There  was  an  arti- 
ficial joint,  and  Mr.  Hunter  made  an  incision  into 


,.    '    "  iunuL-u  ill  a  riu  alter 

uacture  ;  and  thc_  patient  was  believed  to  have 


t,  and  then  having  introduced  a  spatula,  he  irritated 
the  whole  surface  of  the  artificial  joint.  'J'his 
brought  on  considerable  inllamniation,  which  ended 
in  ankylosis,  and  the  patient  was  cured.  (SirB. 
Brodie,  in  Med.  Gaz.  for  1833-34,  p.  58.) 

This  bold  practice  was  first  suggested  by  Mr. 
C.  AMiite.  "  Robert  Elliott,  of  Kyham,  in  Derby- 
shire, a  very  healthful  boy,  nine  years  old,  had 
the  misfortune,  about  Midsummer,  in  the  year 
1759,  by  a  fall,  to  fracture  the  humerus,  near  the 
middle  of  the  bone.  He  was  immediately  taken 
to  a  bone-setter  in  that  neighbourhood,  who  ap- 
plied a  bandage  and  splints  to  his  arm,  and  treated 
him  as  properly,"  snys  Mr.  White,  "  as  I  suppose 
he  was  capable  of,  for  two  or  tliree  mouths.  His 
endcjivours,  however,  wore  by  no  means  productive 
of  the  desired  effect,  the  bones  not  being  at  all 
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united.  A  surgeon  nf  eminence,  in  Bakewell, 
iwas  afterwards  called  in  ;  but  as  lie  soon  found  he 
could  be  of  no  service  to  liira,  and  as  the  case  was 
very  curious,  he  advised  the  lad's  friends  to  send 
him  to  the  infirmary  at  Manchester.  He  was  ac- 
cordingly brought  thither  the  Christmas  following, 
iind  admitted  an  in-patient.  "Upon  examination, 
■we  found  it  to  be  a  simple  oblique  fracture,  and 
that  the  ends  of  the  bone  rode  over  each  other  ; 
his  arm  was  become  not  only  entirely  useless,  but 
even  a  burden  to  him,  .and  not  likely  to  be  other- 
wise, as  there  was  little  probability  that  it  could 
ever  unite,  it  being  now  six  months  since  the 
accident  happened. 

"Amputation  was  therefore  proposed  as  the 
.  only  method  of  relief :  but  I  could  not  give  my 
consent  to  it,  for  as  the  boy  was  young,  and  had 
a  good  constitution,  it  was  hardly  possible  that  it 
could  be  owing  to  any  fault  in  the  solids  or  fluids, 
'  but  that  either  nature  was  disappointed  in  her  work 
:  by  frequent  friction,  while  the  callus  was  forming, 
or  rather  that  the  oblique  ends  of  the  bone,  being 
■  sharp,  had  divided  a  part  of  a  muscle,  and  some 
;  portion  of  it  had  probably  insinuated  itself  betwixt 
:  the  two  ends  of  the  bone,  preventing  their  union. 
'Whichever  of  these  might  be  the  case,  I  was  of 
opinion,"  continues  Mr.  White,  "  that  he  might  be 
.  relieved  by  the  following  operation,  viz.  by  making 
a  longitudinal  incision  down  to  the  bone,  by  bring- 
ing out  one  of  the  ends  of  it,  which  might  be  done 
with  great  ease,  as  the  arm  was  fle,\ible,  and  cutting 
it  off,  either  by  the  saw  or  cutting  pincers  ;  then 
by  bringing  out  the  other,  and  cutting  off  that 
likewise,  and  afterwards  by  replacing  them  end  to 
end,  and  treating  the  whole  as  a  compound  frac- 
ture. 

"  The  objections,  made  by  the  other  gentlemen 
concerned,  to  this  proposal,  were,  first,  the  danger 
of  wounding  the  humeral  artery  by  the  knife  ; 
secondly,  the  laceration  of  the  artery  by  bringing 
out  the  ends  of  the  bones  ;  and  thirdly,  that  we 
had  no  authority  for  such  an  operation.  As  to  the 
first,  that  was  easily  obviated,  by  making  the  in- 
cision on  the  side  of  the  arm  opposite  to  the  hume- 
ral artery.  The  place  of  election  appeared  to  me 
to  be  at  the  external  and  lower  edge  of  the  deltoid 
muscle,  as  the  fracture  was  very  near  to  the  inser- 
tion of  that  muscle  into  the  humerus  ;  the  danger 
of  wounding  the  vessfcl  not  only  being  by  that 
means  avoided,  but,  after  the  operation,  while  the 
patient  was  confined  to  his  bed,  the  matter  would 
bo  prevented  from  lodging,  and  the  wound  be 
easily  come  at,  to  renew  the  dressings.  The  second 
ol)jcction  will  not  appear  to  be  very  great,  when 
we  consider  that,  in  compound  fractures,  the  bone 
is  frequently  thrust  with  great  violence  through  the 
integuments,  and  seldom  attended  w'ith  laceration 
t)f  any  considerable  artery  ;  and  as  this  would  be 
done  with  great  caution,  that  danger  would  appear 
very  triflijig.  The  third  and  last  objection  is  no 
more  than  a  general  one  to  all  improvements. 

"  'J'his  method  which  I  have  been  proposing," 
gays  Mr.  White,  "  was  at  last  resolved  upon,  and 
I  assisted  in  the  operation,  which  was  performed 
by  a  gentleman  of  great  abilities  in  hia  profession, 
on  January  3,  in  the  present  year  (17()0).  The 
patient  did  not  loso  above  a  spoonful  of  blood  in 
the  operation,  tiiongh  the  tourniquet  was  not  made 
use  of.  When  the  operation  and  dressings  were 
finished,  the  limb  was  placed  in  a  fracture  box, 
contrived  on  purpose,  the  lad  confined  to  his  bed, 


and  the  rest  of  the  treatment  was  nothing  different 
from  that  of  a  compound  fracture. 

"  The  wound  was  nearly  healed  in  a  fortnight's 
time,  when  an  erysipelas  came  on,  and  spread  it- 
self all  over  the  iirm,  attended  with  some  degree  of 
swelling  :  this,  by  fomentations,  and  the  antiphlo- 
gistic method,  soon  went  off,  and  the  cure  pro- 
ceeded happilj',  without  any  other  interruption.  In 
about  six  weeks  after  the  operation,  the  callus 
began  to  form,  and  is  now  quite  firm.  The  arm 
is  as  long  as  the  other,  but  somewhat  smaller,  in 
consequence  of  such  long-continued  bandages  :  he 
daily  acquires  strength  in  it,  and  will  soon  be  fit  to 
be  discharged."  {Cases  in  Surgery,  p.  60,  &c.) 

In  another  instance  of  a  broken  tibia,  which 
continued  disunited  an  extraordinary  length  of 
time,  Mr.  White  practised  an  operation,  somewhat 
similar  to  the  foregoing  one,  with  complete  success. 
He  made  a  longitudinal  incision,  about  four  inches 
in  length,  through  the  integuments,  which  covered 
the  fracture.  By  the  application  of  a  trephine, 
he  cut  off  the  upper  end  of  the  bone,  and  as  the 
lower  end  could  not  be  easily  sawn  ofl-',  he  contented 
himself  with  scraping  it.  In  the  course  of  the  sub- 
sequent treatment,  he  had  occasion  to  take  off, 
with  the  cutting  pincers,  a  small  angle  of  tibia, 
and  to  touch  the  lower  part  of  the  bone  with  the 
butter  of  antimony,  as  well  as  to  introduce  the 
same  caustic  between  the  extremities  of  the  frac- 
ture, in  order  to  destroy  a  substance  which  inter- 
vened. A  trifling  exfoliation  followed.  In  twelve 
weeks  the  bone  was  firmly  united.  (Op.  cit.  p.  01, 
82.) 

Besides  Mr.  White's  case?,  there  are  now  some 
other  instances  upon  record,  where  the  operation, 
which  he  first  proposed,  has  succeeded.  In  the 
year  1813,  Langenbeck  operated  upon  a  humerus 
in  the  foregoing  manner,  and  the  result  was 
perfectly  successful.  The  ununited  fracture  was 
situated  at  the  insertion  of  the  deltoid.  (A'eiie  Bill. 
b.  i.  p.  95.)  Mr.  Rowlands,  of  Chester,  by  a 
similar  operation,  believed  that  he  had  cured  a 
fractiu-ed  thigh,  which  had  lost  all  disposition  to 
unite.  (See  Med.  Chir.  Trans,  vol.  ii.  p.  47.)  I 
understand,  however,  from  Sir  Benjamin  Brodie, 
that  the  subject  of  this  operation  lately  died,  and 
that  on  examination  of  the  broken  part  of  the  limb, 
there  was  no  bony  union.  Viguerie,  surgeon  to 
the  Hotel-Dieu,  at  Toulouse,  practised  Mr. 
White's  operation  with  success.  (See  Larrey, 
Man.  de  Chir.  Mililaire,  t.  ii.  a.  132.) 

On  the  other  hand,  the  operation  has  frequently 
failed.  In  the  instance  in  which  I  saw  it  exe- 
cuted on  the  humerus  by  Mr.  Long,  in  St.  Bar- 
tholomew's Hospital,  it  did  not  answer,  though  the 
ends  of  the  bolje  were  most  fairly  sawn  off,  and 
the  case  treated  with  particular  care  and  skill. 
Boyer  states  that  he  once  performed  the  same 
operation  in  a  similar  case ;  but  that  it  had  not  the 
desired  effect,  [Traila  des  Mai.  Chir.  t.  iii.  p.  ]  10.) 
Dr.  Piiysick,  of  New  York,  when  ho  was  a  student 
in  1 78."),  saw  this  proceeding  unsuccessfully  adopted 
in  a  case  wliero  the  humerus  remained  "disunited. 
(Sec  Medical  Hqmsi/ory,  vol.  i.  j\etv  I'ork,  1004.) 
Besides  these  examples,  1  have  heard  of  others 
in  which  Mr.  Cline,  Mr.  Green  (AM/.  Chirurq. 
Review,  February  1828  ;  and  Loud.  Medical 
O'azclle,]).  357),  and  other  practitioners  tried  the 
experinient  with  no  better  success.  What  is  still 
more  discouraging,  the  ppcration  has  sometimes 
proved  fatal.    {liichcrand,  Nosogr.  Chir.i.iW,  p. 
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Baron  Dupuytrea  deemed  the  removal  of  one 
end  ot  the  fracture  sufficient,  and  gives  two  cases 
J,'^"  the  plan  succeeded  ;  one  of  a  thigh-bone, 
the  other  of  a  lower  jaw.  In  the  latter  instance, 
however,  he  scraped  away  the  ligamentous  texture 
from  the  anterior  fragment.  (See  Journ.  Univ.  des 
■  Sciences  Mkl.  t.  ix.  1820;  and  ain.  Cliir.  t  iv.  n 
667,  8vo.  Paris,  1834.) 

The  difficulties,  the  danger,  and  the  frequent  ill 
success  of  White's  operation,  had  rendered  another 
mode  of  treatment  extremely  desirable,  when  Dr 
Physick  of  New  York  suggested  the  plan  of  intro- 
ducing a  seton  through  the  preternatiu-al  joint,  with 
the  view  of  exciting  inflammation,  and  brineins 
about  the  union  of  the  bone.    It  was,  in  fact,  a 
practice  founded  on  Hunter's  principles.  Dr. 
Physick  had  an  opportunity  of  performing  the  new 
operation  on  the  18th  of  December,  1802,  in  an 
example  of  disunited  humerus,  twenty  months  after 
the  occurrence  of  the  accident.    "  Before  passin<^ 
the  needle  (says  Dr.  Physick),  I  desired  the  as°- 
sistants  to  make  some  extension  of  the  arm,  in 
order  that  the  seton  might  be  introduced  as  much 
as  possible  between  the  ends  of  the  bone.  Some 
lint  and  a  pledget  were  applied  to  the  orifices  made 
by  the  seton-needle,  and  secured  by  a  roller.  The 
patient  suffered  very  little  pain  from  the  operation. 
After  a  few  days  the  inflammation  (which  was  not 
greater  than  what  is  commonly  excited  by  a  similar 
operation  through  the  flesh  of  any  other  part)  was 
succeeded  by  a  moderate  suppuration.    The  arm 
was  now  again  extended,  and  splints  applied.  The 
dressings  were  renewed  daily  for  twelve  weeks, 
during  which  time  no  amendment  was  perceived  ; 
but  soon  afterwards  the  bending  of  the  arm  at  the' 
fracture  was  observed  not  to  be  so  easy  as  it  had 
been,  and  the  patient  complained  of  much  more  pain 
than  usual,  whenever  an  attempt  was  made  to  bend 
it  at  that  place.    From  this  time  the  formation  of 
the  new  bony  union  went  on  rapidly,  and  on  the 
4th  of  May,  1803,  was  so  perfectly  completed  that 
the  patient  could  move  his  arm  in  all  directions  as 
■well  as  before  the  accident  happened.    The  seton 
■was  now  removed,  and  the  small  sores  occasioned 
by  it  healed  up  entirely  in  a  few  days.  On  the  28th 
of  May,  1803,  he  was  discharged  from  the  hospital 
perfectly  well,  and  he  has  since  repeatedly  told  me 
his  arm  is  as  strong  as  ever  it  was."    {Physich,  in 
Medical  Repository,  vol.  i.  New  York  )    In  the 
London  Medical  Repository  for  Aug.  18-23,  a  case 
is  also  noticed,  in  which  Dr.  Physick  cured  an 
ununited  fracture  of  the  lower  jaw  by  means  of  a 
seton. 

On  this  subject  an  interesting  memoir  was  read 
by  Laroche  to  the  Ecole  de  M^dccine  at  Paris 
(Germinal,  an  13).  It  was  entitled  "  Dissertation 
sur  la  non-reunion  de  quelques  fractures,  et  en  par- 
ticulier  de  celles  du  bras,  et  sur  un  moyen  nouveau 
deguerir  lesfausses  articulations  qui  en  rlsultent." 
The  author  of  tliis  production  affirms,  that  when 
he  was  at  Augsberg,  he  saw  Baron  Percy,  then 
with  the  army  of  the  Rhine,  pass  a  seton  through 
tlie  imperfectly  healed  cicatrix  of  a  componud 
tracture  of  the  thigh,  which  fracture  seemed  to 
'i.ive  lost  all  disposition  to  unite.  The  method 
answered  so  well,  that  in  two  months  the  patient 
was  able  to  walk  without  crutches. 

Sir  Benjamin  Brodie  has  successfully  employed 
tue  seton  in  a  case  of  ununited  fracture  of  the  thigh. 


The  patient  was  a  boy  about  1 3.  (See  Med.  Chir 
Trans,  vol.  v.  p.  387,  &c.) 

[He  has  subsequently  recorded  three  other  eases 
m  which  he  employed  this  method.  One  of  thc-e 
three,  a  case  of  fractured  clavicle  of  some  years' 
standing  succeeded  perfectly,  but  the  other  two 
ailed  In  one  of  them,  a  man  with  ununited  frac- 
ture of  the  thigh,  the  seton  caused  so  much  constitu- 
tional disturbance  that  it  became  necessary  to 
remove  it  In  the  other,  although  it  was  left  in 
tor  several  months,  it  produced  no  beneficial  eft'ect. 
1846  )]•"''''*       P^i^'o^m  and  Surgery,  p.  131. 

In  this  country  the  same  operation  has  been 
practised  for  the  cure  of  a  disunited  humerus  by 
Mr.  Stansfield  of  Leeds.  (See  op.  cit.  vol.  vii 
p.  I03„  &c.)  It  appears,  also,  that  Sir  Charies 
Jiell  applied  the  method  to  a  fracture  of  the  leg  at 
the  time  when  M.  Roux  was  in  England  The 
patient  was  a  child  six  years  old,  and  the  broken 
bones  had  continued  without  union  three  years. 
The  case  had  been  originally  mistaken  by  some 
unskilful  surgeon  for  a  mere  contusion.  The  result 
IS  not  stated.  (Parable  de  la  Chir.  Avgloisc,  See 
p.  195.)  In  University  College  Hospital,  Mr. 
Liston  lately  employed  a  seton  for  an  ununited 
fracture  of  the  radius  and  ulna.  The  result  was 
successful  in  reference  to  the  latter  bone.  After 
cutting  down  to  the  fracture,  he  destroys  the  liga- 
mentous connections  as  much  as  possible,  and  then 
passes  the  seton,  which  he  takes  out  again  sooner 
than  is  usually  done. 

We  are  not  to  expect  that  Dr.  Physick's  oper- 
ation will  succeed  in  every  instance.  Like  most 
other  surgical  means,  it  is  liable  to  occasional 
failures,  amongst  which,  I  believe,  we  must  in- 
clude the  attempt,  made  on  a  disunited  thigh  by 
Mr.  Wardrop  (see  Med.  Chir.  Trans,  vol.  v, 
p.  365),  though  a  partial  amendment  is  mentioned. 
In  a  case  recorded  by  Mr.  Aniesbur.y,  the  seton 
did  not  answer.  Mr.  A.  C.  Hutchinson  was  also 
obliged  to  take  out  the  seton,  in  a  case  of  ununited 
humerus,  and  only  partial  benefit  was  effected.  (See 
Practical  Obs.  p.  389,  ed.  2.)  Three  instances  of 
failure  were  seen  by  Mr.  Amesbury  {On  Fractures, 
p.  224),  and  an  additional  one  has  been  recorded 
by  Mr,  Earle.  (See  Med.  Chir.  Trans,  vol.  xii. 
p.  195.) 

In  the  same  case,  and  also  in  another,  which  I 
saw  under  this  gentleman's  care,  the  plan  of 
cutting  down  to  the  ends  of  the  fracture,  and 
rubbing  them  with  caustic  potash,  was  tried,  but 
without  success. 

The  result  of  the  practice  -with  the  seton  is,  that 
it  has  sometimes  succeeded  in  the  upper  extremi- 
ties ;  but  that,  where  it  has  been  performed  on  the 
lower  ones,  so  far  as  Sir  Benjamin  Brodie  has 
been  able  to  ascertain,  it  has  only  answered  in  n 
single  instance,  which  was  that  of  a  patient  under 
him  in  St.  George's  Hospital.  "  Dr.  Dorsey  (who 
was  Dr.  Physick's  nephew),  in  the  last  letter  which 
I  had  from  him  before  his  death,  informed  me  as 
the  result  of  the  operations  with  the  seton  in  the 
United  States,  that  it  had  generally  succeeded  in 
the  upper  limbs,  but  that  it  had  nlw.iys  failed  in  ., 
the  lower.''    lie  added  that  "  in  the  former  case 
it  was  often  necessary  to  keep  the  seton  in  for  se- 
veral months  "  (op.  et  vol.  cit.)  M.  Portal,  however, 
surgeon  to  the  Palermo  Hospital,  cured  by  the 
seton  an  ununited  fracture  of  the  upper  third  of 
the  femur  in  a  child  two  years  old.  (Sec  Archives 
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I  Gin.  JuiUet  1835.)    An  instance  of  an  ununited 
fracture  of  the  tibia  was  also  successfully  treated 
.  with  a  seton  by  Dr.  Browne.  (See  Dublin  Hospital 
]  Reports,  vol.  iv.  p.  320.)     A.  very  similar  case 
was  published  by  Mr.  Boggie.    (See  Med.  Cliir. 
■  Trans,  vol.  vii.)    Dr.  Molt  has  treated  eleven 
.  cases  of  ununited  fractures  in  this  manner.  Of 
;  these,  three  were  of  the  femur;  three  of  the  tibia, 
.  and  five  of  the  humerus.   In  all,  the  plan  is  stated 
;  to  have  succeeded  perfectly,  except  in  three  of  the 
;  humerus,  which  were  afterwards  cured  by  sawing 
off  the  ends  of  the  bones.  {Amer.  Journ.)  These 
results  are  different  from  those  which  might  have 
been  expected  from  the  investigations  of  Sir  Ben- 
jamin Brodie,  and  the  statements  of  others,  con- 
cerning the  success  of  sawing  off  the  ends  of  the 
bone. 

Instead  of  several  of  the  foregoing  severe  and 
often  unsuccessful  plans,  Mr.  Amesbury  has  tried 
the  influence  of  local  pressure  and  rest.  He 
maintains  the  ends  of  the  fracture  closely  pressed 
together,  the  pressure,  when  the  fracture  is  trans- 
verse, operating  longitudinally,  and  when  oblique, 
transversely.  On  this  subject.  Sir  Benjamin 
Brodie  observes,  "  I  do  not  know  that  this  firm 
pressure  produces  the  union  of  the  bone  by  a 
process  at  all  like  that  which  takes  place  in  the 
first  instance  after  fracture.  I  think  it  more  likely 
that  it  causes  the  surfaces  to  grow  together  without 
the  provisional  callus  being  formed  on  the  outside. 
However  that  may  be,  I  know  that  in  several 
cases  it  has  succeeded.  I  have  attended  two  cases 
with  Mr.  Amesbury  in  which  this  plan  was  adopted, 
and  in  which  it  succeeded  perfectly,  I  had  a 
patient  in  St.  George's  Hospital  on  whom  I  tried 
this  method  of  treatment,  and  in  that  case  also  it 
succeeded,  so  that  at  the  end  of  some  weeks  the 
fractured  bone,  which  had  been  ununited  for  many 
months,  became  completely  consolidated.  The 
pressure  must  here  be  considerable,  so  as  to  give 
the  patient  a  good  deal  of  pain,  yet  not  suflicient 
to  do  him  injury."  Sir  Benjamin  Brodie,  however, 
has  known  of  several  cases  in  which  this  method 
has  failed  ;  but  notwithstanding  this  fact,  he  pro- 
nounces it  to  be  on  the  whole  a  more  successful 
plan  than  any  other.  A  short  sling,  pads,  and  a 
particular  apparatus  are  used  accordingly.  (On 
Fractures,  p.  236.)  Mr.  Buchanan,  of  Hull,  has 
related  two  cases  in  which  the  union  of  fractures 
followed  a  perseverance  in  the  application  of 
tincture  of  iodine.  (On  Diseases  of  Joints,  p.  75.) 

[Instead  of  the  seton,  Dieffenbach  has  proposed 
to  cut  down  upon  and  expose  one  or  both  ends  of 
the  fracture,  and  then  to  bore  holes  in  the  bone,  into 
which  he  inserts  pegs  of  ivory,  which  are  to  be 
left  in  for  several  weeks  in  the  hope  of  inducing 
the  necessary  amount  of  reparative  action.  This 
method  has  been  adopted  occasionally  in  this 
country  by  Messrs.  Stanley,  Hey,  Bowman,  and 
others,  in  some  cases  with  complete,  in  others  with 
partial,  success. 

Subcutaneous^ections  in  the  neiglibourhood  of 
the  fracture  have  been  practised  with  success  by 
Mr.  Miller,  of  Edinburgh,  and  the  method  is 
worth  trying  before  resorting  to  the  more  serious 
practice  of  the  seton,  or  of  resection  of  the  ends  of 
the  bones.  The  inflammation  thus  excited  is  of 
the  adhesive  instead  of  the  suppurative  kind,  and 
is  therefore  attended  with  little  or  no  risk,  while 
in  some  cases  it  may  produce  sufficient  irritation 
to  cause  the  required  effusion  of  osseous  matter.] 
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Fkactures  of  the  Nasal  Bones. 

These  bones,  from  their  situation,  are  much  ex- 
posed to  external  violence.  The  fragments  may  be 
displaced,  or  not.  In  order  to  replace  them,  the 
surgeon  must  pass  a  female  catheter,  a  ring- 
handled  forceps,  or  any  such  instrument,  into  the 
nostrils,  and,  using  it  as  a  lever,  push  the  fragments 
outwards  ;  while  with  the  index  finger  of  the  left 
hand,  he  prevents  them  from  being  pushed  out 
too  far.  When  the  fragments  are  disposed  to  fall 
inwards  again,  some  authors  advise  supporting 
them  with  an  elastic  gum  canula,  or  lint,  intro- 
duced into  the  nostril ;  but  I  am  inclined  to  believe 
with  Sir  C.  Bell,  that  no  tubes  can  be  employed  so 
as  to  support  the  broken  bones  ;  and  when  these 
have  been  replaced,  they  will  not  readily  change 
their  position,  as  they  are  acted  upon  bj-  no 
muscles.  (See  Operative  Surgery,  t.  ii.  p.  222.) 
Besides,  as  Delpech  remarks,  since  the  tubes  can- 
not reach  the  fragments,  they  cannot  support  them, 
and  they  must  be  attended  with  all  the  inconve- 
nience of  foreign  bodies  placed  in  contact  with 
parts  already  inflamed,  or  about  to  become  so. 
(Precis  des  Mai.  Cliir.  t.  i.  p.  222.) 

As  fractures  of  the  ossa  nasi  are  the  result  of 
falls,  and  direct  blows  on  the  face,  the  soft  parts 
are  always  either  contused  or  Avounded.  These 
fractures  are  sometimes  attended  with  dangerous 
symptoms  ;  depending  either  upon  the  concussion 
of  the  brain,  produced  by  the  same  blow  which 
causes  the  fracture  ;  or,  on  the  cribriform  lamella 
and  the  crista  galli  of  the  os  ethmoides  being  driven 
inwards,  so  as  to  compress  the  brain.  This  last 
danger,  however,  some  modern  surgeons  consider 
as  void  of  foundation  ;  and  whenever  the  symptoms 
indicate  an  affection  of  the  brain,  the  nature  of  the 
case  is  referred  to  the  intimate  connection  between 
the  bones  of  the  nose  and  the  os  frontis.  (Delpech, 
Precis  des  Mai.  Chir.  t.  i.  p.  221,  8vo.  Paris 
1816.) 

Sometimes  the  fissure  extends  through  the  nasal 
process  of  the  upper  maxillary  bone,  and  across  the 
fossa  for  the  lachrymal  sac,  and  is  attended  with  dis- 
charge of  blood  from  the  puncta  lachrymalia  and 
nostril,  and  obstruction  to  the  passage  of  the  tears. 
Mr.  Hooper  of  the  London  Road  had  a  case  in 
v/hich  not  only  the  fissure  extended  in  this  way, 
but  the  brain  received  injury  from  the  blow,  and 
the  patient  died.  The  accident  was  produced  by 
a  horse-brush  being  thrown  with  violence,  and 
striking  the  face. 

When  there  are  symptoms  of  pressure  on  the 
brain  (see  Head,  Injuries  op,)  and  the  ossa  nasi 
are  much  depressed,  the  surgeon  must  immediately 
raise  them,  and  endeavour  to  draw  gently  forwards 
the  perpendicular  process  of  the  os  ethmoides, 
which  is  connected  with  the  cribriform  lamella  and 
crista  galli.  Perhaps  a  pair  of  closed  common 
forceps,  introduced  into  each  nostril,  might  best 
enable  the  surgeon  to  do  what  is  necessary. 
Bleeding  and  the  antiphlogistic  treatment  may 
sometimes  be  required  :  for  the  vicinity  of  the  eye 
renders  it  liable  to  become  inflamed  ;  and  when 
there  arc  symptoms  of  injury  of  the  brain,  extra- 
vasation, &c.  the  necessity  of  such  practice  is  still 
more  strongly  indicated. 
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[Fractures  op  the  Zvgomatic  Arch,  and  of 
THE  Malar,  and  Sqperior  Maxillary 
Bones.] 


IThc  arch  of  tlie  zygoma  may  be  broken  by  a 
Wow  or  a  fall  on  the  side  of  the  face,  or  by  a  car- 
riage wheel  passing  over  it,  but  the  accident  is  a 
rare  one,  so  much  so  that  M.  Malgaigne  has  only 
been  able  to  collect  five  examples  of  it.1  The 
fracture  is  not  in  itself  serious,  and  if  unattended 
with  much  displacement,  no  particular  treatment 
will  be  necessary  excepting  for  the  accompanying 
contusion  of  the  soft  parts.    The  fragments  may, 
however,  be  driven  in  so  as  to  interfere  with  the 
insertion  of  the  temporal  muscle  into  the  coronoid 
process  and  to  interrupt  its  action,  and  in  that 
case,  if  a  reduction  cannot  be  effected  by  pressure 
with  the  finger  from  within  the  mouth,  it  might  be 
advisable  to  make  an  incision  above  the  zygoma 
through  the  integuments  and  temporal  fascia,  and 
to  raise  the  depressed  ends  of  the  fracture  by  an 
elevator  introduced  beneath  them.    This  plan  has 
been  adopted  with  success.  {Qqh  Malgaigne,  Traiti 
des  Fractures,  p.  357.) 

The  malar  hones,  from  their  prominent  situation 
at  the  side  of  the  face,  are  exposed  to  similar  in- 
juries. They  may  be  driven  in  and  more  or  less 
comminuted,  or  they  may  be  separated  from  their 
connexions  at  the  sutures.  If  there  is  much  dis- 
placement, the  finger  should  be  introduced  into  the 
mouth  to  replace  the  broken  pieces  as  nearly  as 
possible  in  their  natural  position,  and  the  attempt 
should  be  made  at  an  early  period  after  the  accident, 
for  they  rapidly  contract  adhesions,  and  become 
fixed  in  their  new  situation. 

77(6  superior  maxillary  bones  are  sometimes  frac- 
tured in  such  a  manner  that  a  portion  of  the  alveolar 
process  is  detached  from  the  rest  of  the  bone.  In 
such  a  case  the  broken  piece  must  be  replaced,  and 
the  teeth  which  it  contains  must  be  fixed  with 
ligatures  or  wire  to  those  belonging  to  the  unin- 
jured portion  of  the  bone.  An  apparatus  fitting  on 
to  the  teeth,  .and  similar  to  that  recommended  for 
fracture  of  the  inferior  maxilla,  may  also  be  found 
useful  to  retain  the  detached  piece  in  its  proper 
position. 

Other  cases  occur  in  which  the  superior  maxil- 
illary  bones  are  more  severely  injured.  Mr.  South 
records  a  remarkable  accident  in  which  a  man  re- 
ceived a  violent  blow  on  the  face  from  the  handle 
of  a  crane  whilst  flying  round.  The  nose,  cheek, 
and  upper  jaw  bones  were  broken  and  crushed, 
so  that  the  whole  face  below  the  eyes,  including  the 
floors  of  the  orbits,  could  be  moved  with  the  least 
effort,  and  yielded  in  every  way  to  pressure  with 
the  fingers,  just  as  would  beans  in  a  bag.  This 
man  recovered  after  having  had  a  little  exfoliation 
from  the  mouth  and  nose  ;  but  a  shnllow  furrow 
across  the  face  and  a  broken  nose-bridge  were  the 
results  of  the  injury.  (See  Chelius'  Surgery,  trans- 
lated by  South,  vol.  i.  p.  528.) 

M.  Malgaigne  mentions  a  case  occurring  to 
M.  Simonin  of  Nancy,  in  which  the  left  side  of 
the  face  was  driven  in,  and  the  superior  maxil- 
lary and  palate  bones  disjoined  at  their  sutures  in 
the  median  line,  and  separated  from  the  bones  of  the 
opposite  side  by  an  interval  of  nearly  half  an  inch. 
iNotwitlistanding  other  injuries,  tliis  patient  re- 
covered, with  only  slight  subsequent  deforinitv, 
ana  no  inconvenience  in  speech  or  deglutition.  ' 

ill  all  those  cases  the  loose  fragments  should 


never  be  removed,  as  they  are  found  to  unite  with , 
remarkable  facility.] 


Fractures  op  tjie  Lower  Jaw. 
This  bone  is  sometimes  fractured  near  the  chin  • 
but  seldom  so  as  to  produce  a  division  of  the 
symphysis,  the  solution  of  continuity  gcnerallv  hap- 
pening between  this  part  and  the  insertion  of  the 
masseter.    In  University  College  Museum,  how- 
ever, there  is  a  specimen  of  a  fracture  situated 
precisely  at  the  symphysis.  In  other  instances,  the 
racture  occurs  near  the  angles  of  the  jaw,  that  is 
to  say,  between  the  insertion  of  the  masseter  and 
t  ie  root  of  the  coronoid  process.    The  bone  may 
also  be  broken  on  each  side  at  the  same  time  : 
in  which  event  the  middle  portion  is  extremely 
difficult  to  keep  right,  because  many  of  the  mus- 
cles which  draw  the  lower  jaw  downwards  are 
attached  to  that  part.    The  condyles  and  coronoid 
process  are  also  sometimes  broken. 

Fractures  of  the  lower  jaw  may  be  either  per- 
pendicular to  its  basis,  oblique,  or  longitudinal  ; 
of  the  latter,  examples  have  been  known  in  which 
a  portion  of  the  alveolar  process  with  the  teeth  in 
It,  \yas  detached  from  the  rest  of  the  bone. 

The  soft  parts  are  generally  contused  and 
wounded.  An  instance  is  reported  by  Dr.  Richelot 
of  the  accident  being  complicated  with  an  injury 
of  the  facial  artery.  {Archives  Gen.  Si.m.UZZ.) 
J.  L.  Petit  mentions  one  case  in  which  the  bone 
was  broken,  and  the  coronoid  process  quite  denuded 
by  the  kick  of  a  horse.  ' 

When  the  fracture  is  near  the  median  line,  the 
side  on  which  the  symphj-sis  is  situated  is  dra^vn 
downward  and  backward  by  the  sub-maxillary 
muscles,  while  the  other  fragment  is  supported  by 
the  muscles  which  close  the  jaw.  When  the 
fracture  is  more  backward,  the  displacement  occurs 
in  the  same  way,  but  not  so  easily.  When  the 
bone  IS  fractured  in  two  places,  the  middle  portion 
is  always  pulled  downwards  and  backwards  by  the 
muscles  attached  to  the  chin,  while  the  two  lateral 
pieces  are  kept  up  by  the  levator  muscles.  When 
the  ramus  of  the  jaw  is  broken,  the  masseter,  . 
being  attached  to  both  pieces,  prevents  anv  consi- 
derable degree  of  displacement.  When  the  neck 
of  the  condj-le  is  fractured,  the  ptervgoideus  ex- 
ternus  will  pull  the  condyle  forwards." 

[M.  Malgaigne  thinks  that  too  much  has  been 
attributed  to  the  action  of  muscles,  and  tljat  the 
displacement  is  often  determined  by  the  direction 
of  the  blow  which  occasioned  the  fracture,  and 
which  in  most  cases  operates  on  one  side  of  the 
fracture  more  than  on  the  other.    In  oblique  frac- 
tures, also,  the  direction  of  the  obliquity  may  deter- 
mine the  direction  of  the  displacement ;  and  he 
found  that  in  the  majority  of  cases  the  bone  was 
broken  obliquely  as  regards  its  thickness,  tlie 
obliquity  passing  backwards  from  the  external 
towards  the  internal  surface.     In  such  a  case  the 
posterior  piece  may  project  outwards  and  ride 
more  or  less  over  the  larger  anterior  portion.] 

When  a  blow  has  been  received  on  the  lower 
jaw,  or  the  bone  injured  by  a  fall,  or  the  pressure 
of  some  heavy  body;  when  an  acute  pain  is  ex- 
perienced in  the  part,  and  an  inequality  can  be  felt 
at  the  basis  of  the  bone;  when  some  of  the  tcetli, 
corresponding  to  that  inequalit}-,  are  lower  tlian 
the  others;  and  when  a  crepitus  is  perceptible  on 
moving  the  jaw  ;  there  can  be  no  doubt  of  a  frac- 
ture.   When  the  gums  are  lacerated,  or  the  bone 
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denuded  hy  a  wound,  the  case  is  (if  possible)  still 
more  manifest. 

Fractures  of  the  rami  and  condyles  produce 
great  pain  near  the  ear,  particularly  when  the  jaw 
is  moved  ;  and  a  crepitus  may  be  felt. 

Treatment. — ^Fractures  of  the  lower  jaw,  whether 
simple  or  double,  are  easily  sot,  by  pushing  the  dis- 
placed part  upward,  and  a  little  forward,  and  then 
pressing  on  the  basis  of  the  bone,  so  as  to  bring  it  ex- 
actly on  a  level  with  the  portion  which  has  preserved 
its  natural  position.  Indeed,  the  correctness  of  the 
reduction  may  always  be  rightly  judged  of  by 
attending  to  the  line  which  the  base  of  the  jaw 
ought  to  form,  and  observing  that  the  arch  of  the 
teeth  is  regular.  The  maintenance  of  the  reduction, 
however,  is  difficult;  and  can  only  be  well  executed 
by  supporting  the  lower  jaw,  and  keeping  it  applied 
to  the  upper  one.  As  the  latter  indication  cannot 
be  properly  fulfilled  in  persons  whose  teeth  are  very 
irregular,  it  is  sometimes  necessary  to  interpose  an 
even  piece  of  cork  between  the  teeth  on  each  side 
of  the  mouth,  and  against  this  cork  the  lower  jaw 
is  to  be  kept  up  with  the  bandage  presently  no 
ticed,  while  the  aperture  left  between  the  incisor 
teeth  in  the  situation  where  no  cork  is  placed,  allows 
food  and  medicines  to  be  introduced  with  a  small 
spoon. 

When  the  bone  is  fractured  in  two  places,  one 
on  each  side  of  the  symphysis,  and  great  difficulty 
is  experienced  in  keeping  the  central  fragment  from 
being  drawn  downwards  and  backwards  towards 
the  OS  hyoides  by  the  depression  of  the  lower  jaw, 
the  instruments  proposed  by  Graefe,  Lonsdale,  and 
others,  will  fix  the  bone  and  prevent  the  displace- 
ment. The  apparatus  consists  of  a  groove,  for  the 
reception  of  the  arch  of  the  teeth,  and  of  a  square 
plate  of  steel,  which  is  placed  under  the  chin,  and 
admits  of  being  screwed  up  to  the  part.  On  this 
plate  a  piece  of  cork  or  a  compress  is  put. 

[Some  surgeons  recommend  fixing  the  teeth 
together  with  a  ligature  or  a  piece  of  silver  or  gold 
wire  twisted  around  them,  and  this  may  be  of 
service  in  maintaining  the  fractured  surfaces  in 
contact,  but  will  not  be  sufficient  unless  a  bandage 
or  some  other  apparatus  be  also  employed.] 

As  soon  as  the  fracture  is  set  the  surgeon  should 
adapt  some  thick  pasteboard  or  gutta-percha,  pre- 
viously wetted  and  softened,  to  the  outside  of  the 
jaw,  both  along  its  side  and  under  its  basis.  Over 
tills  moistened  pasteboard  a  bandage  with  four 
tails  is  to  be  applied,  the  centre  being  placed  on 
the  patient's  chin,  while  the  two  posterior  tails 
are  to  be  pinned  over  the  forehead,  and  the  two 
.mterior  ones  over  tlie  occiput.  When  the  paste- 
board becomes  dry,  it  forms  the  most  convenient 
apparatus  imaginable  for  surrounding  and  support- 
ing tlie  fracture.  A  piece  of  soap-plaster  may  now 
be  applied  to  the  skin  underneath,  which  will  pre- 
vent any  ill  effects  of  the  hardness  and  pressure  of 
the  pasteboard. 

Until  the  bone  is  firmly  united,  the  patient 
should  be  allowed  only  such  food  as  docs  not  re- 
quire mastication,  and  it  may  be  given  by  means 
of  a  small  tpoon,  introduced  between  the  teeth. 
Broths,  soups,  jellies,  tea,  and  other  slops  appear 
most  eligible. 

In  order  to  keep  the  middle  portion  of  tlie  bono 
from  being  drawn  downwards  and  backwards 
towards  tlie  larynx,  it  is  frequently  necessary  to 
apply  tolerably  thick  compresses  just  under  and 
behind  the  chin  ;  which  are  to  be  well  supported 


by  the  bandage  already  described.  I  need  hardly 
state  the  necessity  of  enjoining  the  patient  to 
avoid  talking,  or  moving  the  jaw  more  than  can 
be  avoided.  He  should  also  be  advised  to  lie  on 
his  back  at  night,  as  the  pressure  of  either  side 
of  the  face  upon  the  pillow  will  be  likely  to  pro- 
duce displacement. 

[In  a  case  which  was  under  the  care  of  the 
writer  in  St.  Mary's  Hospital,  and  in  which  every 
attempt  to  remedy  the  displacement  had  failed,  an 
apparatus  was  devised  by  Mr.  H.  Hayward,  the 
dentist,  which  answered  the  purpose  admirably. 
It  consisted  of  a  silver  cap  made  to  fit  the  teeth 
and  gums  accurately,  and  to  enclose  several 
teeth  on  each  side  of  the  fracture,  a  wax  cast 
having  been  first  taken  of  the  parts,  and  the  silver 
plate  having  been  moulded  from  it.  A  piece  of 
gutta-percha  was  placed  under  the  chin,  and  was 
held  in  its  place  by  being  tied  on  each  side  with 
string  to  two  curved  bars  of  silver,  which  were 
fixed  to  the  plate  inside,  and  which  passed  out  at 
the  angles  of  the  mouth.  By  this  means  the  most 
accurate  contact  was  maintained,  and  the  patient 
was  able  to  speak  and  eat  without  pain  and  with- 
out any  risk  of  disturbing  the  fracture.  The 
transition  from  a  state  of  extreme  pain  and  dis- 
comfort to  one  of  almost  perfect  ease  as  soon  as 
this  instrument  was  applied,  was  most  remarkable. 
(Further  particulars  will  be  found  in  the  Britisli 
Med.  Journ.  Oct.  9,  1858,  p.  845.)] 

When  the  condyle  is  fractured,  as  it  is  inces- 
santly drawn  forward  by  the  action  of  the  ptery- 
goideus  externus,  and,  on  account  of  its  desp 
situation,  cannot  be  pressed  back,  the  neck  must, 
if  possible,  be  pushed  towards  it.  For  this  purpose 
the  bandage  must  be  made  to  operate  particularly 
on  the  angle  of  the  jaw,  where  a  thiclc  compress 
should  be  placed.  [There  is  some  fear,  however, 
notwithstanding  every  precaution,  that  the  mouth 
may  remain  permanently  turned  toward  the  in- 
jured side.] 

Compound  fractures  of  the  lower  jaw  are  to  be 
treated  on  the  same  principles  as  similar  injuries 
of  other  bones.  If  possible,  the  external  wound 
should  be  healed  by  the  first  intention  ;  and  when 
this  attempt  fails,  care  must  be  taken  to  keep  the 
wound  clean  by  changing  the  dressings  about  once 
in  three  daj'S  ;  but  not  oftener,  lest  the  fracture 
sufier  too  much  disturbance,  Compound  fractures 
of  the  jaw,  and  even  simple  ones,  which  are  fol- 
lowed by  abscesses,  are  liable  to  be  succeeded  by 
necrosis  and  exfoliations. 

It  now  and  then  happens  that  fractures  of  the 
lower  jaw  continue  ununited  ;  Dr.  Physick's  suc- 
cessful treatment  of  one  s*ich  case  with  aseton,  and 
Dupuy  tren's  by  sawing  off  the  end  of  one  fragment, 
I  have  already  noticed. 

Fractures  of  the  coronoid  process  are  stated  not 
to  admit  of  bony  union. 

Fractures  op  the  VKRTEnn.^j. 
On  account  of  the  shortness  and  thickness  of 
these  bones,  they  cannot  be  broken  without  con- 
siderable viulcnce.    The  si)inoiis  processes,  whicli 
project  backwards,  are  most  exposed  to  sucli  in- 
juiy;  f(ir  they  are  the  weaker  parts  of  the  vertebra; 
and  most  superficially  situated.    On  this  accouiu 
it  is  possible  for  them  to  be  broken  witliinit  any 
mischief  being  done  to  the  spinal  cord.    The  vio- 
lence which  is  great  enough  to  break  the  bodies  of 
tlie  vertebra;,  must  produce  more  or  less  concussion 
Z  Z  ' 
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or  other  mischief  of  the  spinal  cord  ;  from  wliich 
more  perilous  consequences  arc  to  be  apprehended 
than  from  the  injury  of  the  bones,  abstractedly 
considered.  The  displaced  pieces  of  bone  may 
press  on  the  spinal  cord,  or  even  wound  it,  so  as 
to  occasion  a  paralytic  affection  of  all  the  parts, 
which  derive  their  nerves  from  the  continuation  of 
it  below  the  fracture. 

There  may  be  fractures  of  the  vertebra  without 
displacement  ;  or  fractures  complicated  with  dislo- 
cation, or  extravasation  of  blood  on  the'membranes 
of  the  spinal  cord,  of  which  last  occurrence  several 
specimens  are  preserved  in  University  College 
Museum.  Sir  Benjamin  Brodie  has  noticed  that, 
in  consequence  of  external  violence,  a  narrow  clot 
of  blood  may  be  extravasated  within  the  substance 
of  the  spinal  cord,  and  that  from  its  peculiar  situ- 
ation it  may  be  productive  of  the  most  dangerous 
symptoms.  With  respect  to  laceration  of  the 
cord  and  its  membranes,  he  observes  that  it  may 
be  torn  completely  through,  or  lacerated  in  one 
part  and  not  in  another;  and  he  refers  to  a  case 
described  by  M.  Ollivier,  in  which  the  attachments 
of  the  nerves  on  one  side  were  destroyed  and  not 
on  the  other. 

As  for  the  concussion,  the  minute  organisation 
of  the  spinal  cord  may  be  injured  by  it,  even  when 
there  is  neither  fracture  nor  dislocation,  and  the 
investing  membranes  exhibit  no  effects  of  the  in- 
jury. "  In  such  cases,  if  there  be  an  opportunity 
of  examining  the  spinal  cord  at  a  very  early  period 
after  the  accident,  the  central  part  of  it  is  found  to 
be  softer  than  natural,  its  fibrous  appearance  being 
lost  in  that  of  a  semifluid  substance.  If  the  patient 
survives  for  a  longer  period,  the  alteration  of  struc- 
ture is  perceptible  in  the  whole  diameter  of  the 
cord,  and  occupies  from  one  to  two  inches,  or 
even  more  of  its  length;  and  at  a  still  later  period, 
it  has  often  proceeded  so  far  as  to  terminate  in  its 
complete  dissolution."  (Sh-  B.  Brodie  in  Med. 
Chir.  Trans,  vol.  xx.  p.  121,  122.) 

Sir  Astley  Cooper  divides  fractures  of  the  bodies 
of  the  vertebra  with  displacement  into  two  classes : 
first,  those  whicli  occur  above  the  third  cervical 
vertebra  ;  and,  secondly,  others  which  happen 
below  that  bone.  The  first  cases,  he  says,  are 
almost  always  immediately  fatal,  if  the  displacement 
be  to  the  usual  extent.  In  the  second  description 
of  cases,  death  takes  place  at  various  periods  .after 
tlie  injury.  The  reason  of  this  difference  is  ascribed 
to  the  circumstance  of  the  phrenic  nerve  originating 
from  the  third  and  fourth  cervical  pairs,  whence 
in  the  first  class  of  cases  death  is  immediately 
produced  by  paralysis  of  tlie  diaphragm,  and  the 
stoppage  of  respiration.  (0«  Dislocations,  p.  552.) 

Sir  Benjamin  Brodie  correctly  refers  tlie  symp- 
toms which  arise  as  an  immediate  consequence  of 
injuries  of  the  spine  ;  Ist,  To  concussion  of  the 
spinal  cord  ;  2nd,  To  laceration,  or  division  of 
its  substance;  3rd,  To  pressure  made  on  it,  either 
by  displacement  of  bone,  or  by  extravasated  blood. 
Afterwards  inflammation  of  the  membranes  of  the 
cord  may  take  place,  and  other  organs  may  be 
secondarily  affected,  giving  rise  to  another  order  of 
symptoms  which  did  not  exist  in  the  beginning. 
Ho  adds  that,  when  the  symptoms  arc  viewed 
generally,  they  vary  :  1st,  according  to  the  part  of 
tne  spinal  cord  on  which  the  injury  has  been  iu- 
llicted  ;  2iid,  according  to  tlio  kind  and  degree  of 
"ijury  wliich  the  cord  lias  sustained  ;  3rd, 
according  as,  from  accidental  circumstances,  tlie 


life  of  the  patient  is  prolonged  for  a  longer  or 
shorter  period,  or  ultimately  preserved.  (See 
Brodie  in  Med.  Chir.  Trans,  vol.  xx.  p  127  ) 
These  facts  deserve  to  be  particularly  remembered 
for  without  the  recollection  of  them  the  practi.! 
tioner  would  be  extremely  perplexed  in  his  en- 
deavours to  explain  the  great  differences  in  the 
symptoms  and  results  of  different  cases. 

As  the  mere  concussion  of  the  spine  may  occasion 
symptoms  which  resemble  those  usually  occurring 
when  the  vertebra  are  fractured,  the  diagnosis  h 
generally  obscure.  An  inequality  in  the  line  of  the 
spinous  processes,  and  a  crepitus,  may  sometimes 
be  distinctly  felt.  The  lower  extremities,  and  the 
rectum  and  bladder,  are  generally  paralytic-  the 
patient  being  afflicted  with  retention  of  urine  and 
involuntary  discharge  of  the  faces. 

According  to  Sir  Benjamin  Brodie's  obs«rvations, 
the  patient  is  generally  imconscious  of  the  bladder 
being  distended;  but  occasionally  he  suffers  aa 
from  an  ordinary  retention  of  urine,  though  in  a 
less  degree.  "The  incapability  of  voiding  the 
urine  is  usually  an  early  symptom,  and  in°  fatal 
cases  it  continues  to  the  last.  When  a  complete 
or  partial  recovery  takes  place,  the  power  of 
emptying  the  bladder  is  restored  sooner  than  that 
of  using  the  muscles  of  the  lower  limbs.  In  cases 
in  which  the  catheter  is  not  employed,  the  urine 
flows  involuntarily,  as  in  most  other  cases  of  over- 
distended  bladder  where  the  urethra  is  free."  "At 
other  times  there  is  a  constant  dribbling  of  urine, 
although  the  bladder  is  in  a  contracted  state,  so 
that,  on  the  introduction  of  the  catheter,  no  urine 
flows."  {Sir  B.  Brodie,  in  Med.  Qiir.  Trans,  vol. 
XX.  p.  141.) 

With  respect  to  paralysis  of  tic  vohmtary  muscles. 
Sir  Benjamin  Brodie  remarks,  that,- if  the  spinal 
cord  be  divided  through  its  whole  substance,  or 
extensively  lacerated,  or  subjected  to  any  consi- 
derable pressure,  the  paralysis  is  immediate  and 
complete.    But  if  the  injury  be  painial,  certain 
muscles  maybe  paralysed,  while  others  retain  their 
power  of  voluntary  motion.    He  notices  also  the 
well-known  fact,  that  paralysis  of  the  lower  limbs 
is  more  common  than  tliat  of  the  upper.     "  In 
some  cases,  in  which  the  injury  has  affected  the 
spinal  cord  in  the  lower  part  of  the  neck,  the 
lower  limbs  are  rendered  paralytic,  while  there  is 
either  no  paralysis,  or  a  less  degree  of  it,  in  the 
upper  limbs.    The  reason  of  this  is  sufliciently 
obvious  to  any  one  who  considers  what  are  the 
origins  of  the  nerves  which  form  the  axillary 
plexus,  some  of  tliem  being  probably  above  the 
part  which  is  injured.    But  tlie  circumstance  is 
still  remarkable  in  this  respect,  that  it  is  contrary 
to  what  liappens,  when  the  functions  of  the  spinal 
cord  are  interrupted  in  consequence  of  caries  of 
the  cervical  vertebra;.     In  these  last  cases  the 
paralj'sis  is  often  complete  in  the  upper  limbs  for 
many  weeks,  or  even  for  montiis,  before  it  extends 
to  the  lower.    I  have  met  with  on\y  a  single  case 
in  which,  after  an  injury  of  the  cervical  portion  of 
the  spine,  there  was  almost  complete  paralysis  of 
the  muscles  of  the  upper  extremities,  and  none 
whatever  of  tliose  of  the  lower."    {Sir  B.  Brodie,  . . 
in  Med.  Chir.  Trans,  vol.  xx.  p.  12,0.)     I  tliir.k  we 
must  agree  with  the  same  experienced  surgeon 
that,  when  paralysis  of  the  upper  and  lower  limbs 
(bllows  a  fracture  of  the  lumbar  vertebrnj,  an  in- 
stance of  which  is  recorded  by  Mr.  Stafford,  or 
when  it  follows  a  concussion  of  the  loins,  as  once 
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seen  by  Sir  Benjamin  Brodie  himself,  we  must 
suppose,  that  another  part  of  the  spinal  cord,  as 
high  as  the  origin  of  the  nerves  whicli  form  the 
axillary  plexus,  has  suffered  from  the  effects  of 
concussion. 

On  the  subject  of  affeclions  of  the  nerves  of  sen- 
sation. Sir  Benjamin  Brodie,  after  noticing  the  well 
ascertained  fact,  that  if  the  spinal  cord  be  lace- 
rated, or  subjected  to  any  considerable  degree  of 
pressure,  the  sensibility  of  the  parts  below  the  seat 
of  injury  is  totally  destroyed,  refers  to  another, 
which  is,  that,  if  the  injury  be  in  the  situation  of  the 
sixth  or  seventh  cervical  vertebra,  the  destruction 
of  sensibility  is  frequently  partial  in  the  upper  ex- 
tremities, while  it  is  complete  in  the  trunk  and  lower 
extremities.  "  In  many  instances,  the  destruction 
of  sensibility  is  incomplete  at  first,  but  becomes 
complete  afterwards,  as  tlie  process  of  softening 
makes  progress  in  the  injured  portion  of  the  spinal 
cord."  {Sir  B.  Brodie  in  Med.  Chir.  Trans,  vol. 
XX.  p.  135.) 

With  respect  to  the  affection  of  respiration,  if 
the  fracture  be  as  high  as  the  third  cervical  verte- 
bra, and  the  cord  be  there  injured,  the  nervous 
influence  cannot  be  transmitted  either  to  the  dia- 
phragm or  the  other  muscles  of  respiration ;  and 
a  fatal  asphyxia  immediately  takes  place.  But  if 
respiration  be  performed  artificially  by  inflating 
the  lungs,  the  action  of  the  heart  and  life  may  be 
maintained  for  several  hours.  When  the  spinal 
cord  is  seriously  injured  in  the  lower  part  of  the 
neck,  below  the  origin  of  the  phrenic  nerves,  or  in 
the  upper  part  of  the  back,  the  action  of  the  dia- 
phragm is  not  interfered  with,  while  the  intercostal 
muscles,  as  well  as  the  muscles  of  expiration,  are 
paralytic.  "  The  patient,  therefore,  breathes  by 
the  diaphragm  only.  The  ribs  are  motionless,  and 
the  air  is  expelled  from  the  lungs,  not  by  the  con- 
traction of  the  abdominal  muscles,  but  simply  by 
the  elasticity  of  the  abdominal  parietes,  and  the 
pressure  of  the  abdominal  viscera,  operating  on  the 
lower  surface  of  the  diaphragm,  when  that  muscle 
is  relaxed."  Under  these  circumstances,  the  pa- 
tient is  incapable  of  expectorating  mucus,  if  it  be 
collected  in  the  trachea  ;  if  he  coughs,  it  is  by  a 
forcible  inspiration,  followed  by  a  sudden  relaxa- 
tion of  the  diaphragm  ;  and  respiration  is  carried 
on  with  more  difficulty  in  the  sitting  than  the 
recumbent  posture.  But  it  is  further  observed  by 
Sir  Benjamin  Brodie  that  injuries  of  the  spinal 
cord  in  the  lower  part  of  the  neck  are  not  neces- 
sarily followed  by  the  foregoing  consequences. 
The  pressure  on  tiie  spinal  cord  may  be  so  small, 
or  the  disorganisation  of  it  from  concussion  may 
be  80  trifling,  that  the  muscles  of  respiration  are 
not  at  any  period  affected  by  it ;  or  they  may  not 
be  so  in  the  first  instance,  and  yet  become  alVcctod 
afterwards.  In  one  case,  which  fell  under  Sir 
Benjamin  Brodie's  observation,  a  fracture  of  the 
seventh  cervical  vertebra,  which  was  followed  by 
a  softening  and  dissolution  of  the  spinal  cord,  the 
difficulty  of  respiration  did  not  take  place  until  the 
twelfth  day ;  but  deatli  occurred  in  less  than  three 
days  afterwards.  (Sec  Aled.  Chir.  Trans,  vol.  xx. 
p.  1.38.) 

Injuries  of  the  spinal  marrow,  including  those 
resulting  from,  or  accompanying  fractine,  are  well 
known  to  produce  certain  chanycs  in  the  urine  and 
urinary  organs.  Besides  an  inability  of  voiding 
the  urine,  there  is  sometimes,  as  Sir  Benjamin 
Brodie  has  pointed  out,  a  marked  diminution  in 


the  quantity  of  this  fluid  secreted.  In  some  cases, 
the  urine  first  secreted,  although  of  an  acid  quality 
and  free  from  mucus,  has  a  peculiarly  offensive 
smell  ;  while,  in  others,  it  is  exceedingly  acid, 
with  an  opaque  yellow  appearance,  and  a  yellow 
amorphous  sediment.  But  the  most  common 
changes  are  an  ammoniacal  smell,  great  turbidness, 
and  a  deposit  of  a  large  quantity  of  adhesive  mucus, 
and  the  urine,  when  tested  with  reddened  litmus, 
or  turmeric  paper,  is  found  to  be  very  alkaline. 
After  some  time,  phosphate  of  lime,  secreted  by  the 
inner  coat  of  the  bladder,  is  blended  with  the 
mucus,  which  is  tinged  with  blood.  These  ap- 
pearances may  come  on  as  early  as  the  third  or 
fourth  day,  or  not  begin  for  a  week,  or  eight  or 
nine  days.  Sir  Benjamin  Brodie  has  not  found 
that  injury  of  one  pai't  of  the  spine  is  more  liable 
to  produce  them  than  that  of  another.  In  fatal 
cases  they  sometimes  continue  to  the  last.  At 
other  times  they  go  on  for  two  or  three  weeks,  and 
then  subside.  Occasionally  the  urine  varies  from 
day  to  day,  being  now  alkaline  and  depositing  ad- 
hesive matter ;  then  clear  and  acid  ;  and  after- 
wards alkaline  again.    {Sir  B.  Brodie.) 

Fractures  and  other  injuries  of  the  spine  fre- 
quently bring  on  inflammation  of  the  mucous  mem- 
brane of  the  bladder  and  ureters ;  and  occasionally 
spots  of  extravasated  blood  are  found  in  the  kid- 
neys. In  University  College  Museum  is  a  bladder, 
taken  from  a  patient  who  died  of  an  injury  of  the 
spine,  which  is  in  a  softened  and  ulcerated  state. 
In  Mr.  Barlow's  case  the  infundibula  and  pelvis  of 
the  kidneys  were  dilated  with  urine,  which  was 
mixed  with  pus.  The  bladder,  whose  coats  were 
thickened,  also  contained  a  considerable  quan- 
tity of  pus.  (See  Med.  Chir.  Trans,  vol.  xvii. 
p.  120.) 

Wherever  the  injury  of  the  spinal  cord  is  situ- 
ated, the  bowels  are  torpid,  and  the  abdomen  tym- 
panitic. In  many  cases  where  the  cervical  portion 
of  the  cord  is  injured,  and  the  patient  dies  in 
two  or  three  days,  there  is  a  disposition  to  vomit. 
In  more  protracted  cases  the  discharges  from  the 
bowels  are  of  a  black  colour,  semifluid,  and  of  a 
peculiarly  offensive  smell.  It  would  appear  also, 
both  from  the  experiments  of  M.  Cliossat,  and  facts 
recorded  by  Sir  Benjamin  Brodie,  that  injuries  of 
the  superior  portion  of  the  spinal  cord  are  some- 
times followed  by  a  remarkable  evolution  of  animal 
heat.    (See  Med.  Chir.  Trans,  vol.  xx.  p.  146.) 

With  respect  to  effects  on  the  sensorium  imme- 
diately after  the  accident.  Sir  B.  Brodie  has  not 
observed  any  material  ones,  except  wliere  tlie  in- 
jury was  of  the  cervical  portion  of  the  spinal  cord 
and  then  he  observes  that  the  results  are  very  dif- 
ferent in  different  cases,    {lb.  149.) 

If  the  lumbar  vertebra;  are  displaced,  the  lower 
extremities  are  rendered  so  completely  insensible 
that  they  maybe  pinched,  burnt,  or  blistered,  with- 
out the  patient  suffering  any  pain.  The  penis  in 
such  cases  is  generally  erect.  In  geuerni,  also 
according  to  Sir  Astlcy  Cooper's  observations,  pa- 
tients with  fractured  lumbar  vertebrte  die  within  a 
month  or  six  weeks  ;  but  he  knew  of  one  patient 
that  lived  two  years,  and  then  died  of  giingrouo  of 
tiic  nates.  In  fractures  with  displacement  of  the 
dorsal  vertebra;  the  symptoms  arc  very  similar  • 
but  the  paralysis  extends  higlicr,  and  the  abdomen 
becomes  excessively  inflated.  Death  connnonly 
follows  in  two  or  three  weeks  ;  but  Sir  Astley 
Cooper  remembers  one  case  in  which  a  gentleman 
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lon  ei  part  of  the  ueck,  or  in  the  neighbouring  part 
01  the  back,  of  such  a  nature  as  to  paralyse  all  the 
imiscies  of  respiration  excepting  the  diaphragm, 
the  patient  rarely  lives  to  the  end  of  the  fourth  or 
ntth  day,  and  mostly  dies  still  earlier.  (See  Med 
Clur.  Tmns.  vol.  xx.  p.  156.)  Fractures  of  the 
cervical  vertebra  below  the  origin  of  the  phrenic 
nerve  occasion  paralysis  of  the  arms,  though  it  is 
seldom  complete.  Sometimes,  when  the  fracture 
IS  oblique,  one  arm  is  more  affected  than  the  other 
As  the  intercostal  muscles  are  paralytic,  great  diffi- 
culty of  i-espiration  prevails.  The  abdomen  is  also 
considerably  inflated.  Death  generally  follows  in 
from  three  to  seven  days. 

Sir  Benjamin  Brodie  has  never  known  priapism 
occur  from  injury  of  the  spinal  cord,  except  in 
combination  with  paralysis.    It  "  may  take  place 
(he  observes)  whether  the  patient  suffers  from  the 
ettects  of  simple  concussion  of  the  spinal  cord,  or 
Horn  those  of  pressure.    It  seems  to  be  connected 
with  injuries  of  the  upper,  rather  than  with  those 
of  the  lower  portion  of  the  cord,  at  least  I  am 
Eot  aware  that  I  have  met  with  it  where  the  seat 
ot  injury  has  been  below  the  sixth  dorsal  vertebra. 
It  IS  for  the  most  part  an  early  symptom,  showing 
Itself  m  the  course  of  the  second  or  third  day,  and 
it  seldom  continues  after  the  first  fortnight.  It 
occurs  even  where  the  sensibility  of  the  parts  is 
totally  destroyed,  and  may  be  induced  by  the  me- 
chanical irritation  caused  by  the  introduction  of 
the  catheter,  where  the  patient  is  entirely  uncon- 
scious of  the  operation.    This  circumstance  was 
pointed  out  to  me,  many  years  ago,  by  Professor 
Macartney,    of  Trinity  College,  Dublin,  and  I 
Jiave  had  many  opportunities  of  verifying  the  cor- 
rectriess  of  the  observation."    {Sir  B.  Brodie,  in 
Med.  Chir  Trans,  vol.  xx.  p.  140.)  In  University 
College  Hospital,  one  case  occurred  under  Mr. 
Listen,  in  which  priapism  accompanied  a  fracture 
ot  tlie  lumbar  vertebra,  and  Sir  Benjamin  Brodie 
informs  me  that  he  has  lately  heard  of  another 
similar  case.  _  We  had  also  in  University  College 
Hospital  an  instance  where  priapism  was  one  of 
the  symptoms  following  a  violent  blow  on  the 
occiput. 

Sir  Astley  Cooper  notices  the  following  as  the 
appearances  found  in  post-mortem  examinations. 
The  spinous  process  of  the  displaced  vertebra  is 
depressed  ;  the  articular  processes  are  fractured  ; 
the  body  of  the  vertebra  is  broken  through,  the' 
separarion  rarely  liappening  in  tJie  intervertebral 
substance.  The  body  of  the  vertebra  usually  pro- 
jects forward  half  an  inch,  or  an  inch.  Between 
the  vertebra  and  the  sheath  of  the  spinal  marrow, 
blood  is  extravasated,  and  frequently  on  the  spinal 
cord  itself.  Wlicn  the  displacement  is  slight, 
the  spinal  marrow  is  compressed  and  bruised. 
When  greater,  it  is  torn  through  by  the  bony  arch 
of  the  spinous  process,  and  a  bulb  is  formed  at  each 
end,  but  tlie  dura  mater  continues  whole.  (See 
•iH- ^.  C'oopec,  On  DishccUiojis,  ^-c.  p.  554,  &c.) 

Fractures  of  the  spinous  processes,  witiiout  other 
serious  mischief,  tue  not  dan..erou3.  It  has  usually 
tJeen  thought  that,  even  when  a  fittcti.re  of  the 
lo  Zn'  '>''«Pl=>'^e'«'-'"t,  any  attempt 

Z  I  twgments  into  a  better  position  would 
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ofWrittle,  did  so,  and  though  no  harm  resulted 
from  the  experiment,  it  cannot  be  said  that  anv 
permanent  good  was  derived  from  it,  for,  wh4  the 
patient  died  some  months  afterwards,  the  fectu  e 
had  united  s  111  m  a  displaced  condition.    It  was 
performed  by  persons  pulling  at  the  superior  and 
inferior  extremities,  which  had  the  desired  effect  • 
tor  the  angular  projection  was  greatly  lessened 
and  the  patient  did  not  seem  to  experience  any 
pain  during  the  extension."    The  following  par- 
ticulars show,  however,  that  the  displacement  was 
far  from  being  obviated.    The  case  was  a  trans- 
verse fracture  of  the  first  lumbar  vertebra,  extend- 
ing obliquely  downwards  and  forwards,  through 
the  upper  portion  of  its  body.    "  The  upper  part 
of  the  vertebral  column,  together  with  the  upper 
fragment  of  the  fractured  vertebra,  had  been  thrown 
torwards,  the  superior  fragment  resting  on  the  fore 
and  upper  part  of  the  inferior  fragment,  to  which 
It  was  connected  by  callus.    The  corresponding 
articular  process  of  the  last  dorsal  and  first  lumbar 
vertebra  had  been  dislocated  ;  those  of  the  former 
having  been  thrown  upwards  and  forwards.  On 
the  right  side  the  inferior  articular  processes  of  the 
last  dorsal  vertebra  was  separated  from  the  cor- 
responding process  of  the  first  lumbar  to  the  extent 
of  a  third  of  an  inch,  while  their  surfaces  were 
rounded  and  neariy  obliterated.    On  the  left  side 
the  processes  were  about  the  same  distance  from 
each  other,  but  connected  by  an  intermediate  por- 
tion of  new  bone.     The  foramen  between  the 
roots  of  the  spinous  processes  was  more  than  twice 
Its  natural  dimensions.     The  ligamenta  subflava 
must  have  been  ruptured.    The  vertebral  canal, 
immediately  behind  the  line  of  fracture,  was  dimi- 
T.  'f''^?"''  calibre."    (W.  R.  Barloiv,  in 

Med.  Clur.  Trans,  vol.  xvii.  p.  115.) 

The  following  is  the  view  adopted  by  one  hi<th 
authority  :  "  Dislocations  and  fractures,  with  dTs- 
placement  of  the  cervical  vertebra;,  are  not  always 
immediately  fatal  ;  and  I  cannot  say  that  no  cir- 
cumstances can  exist  wliich  would  justify  the 
attempt  to  effect  reduction  in  such  cases;  but  it  ■ 
is  evident  that  if  the  attempt  be  made  at  all,  it 
must  be  with  the  greatest  caution,  and  Boyer 
describes  a  case  in  which  a  child  died  under  it. 
There  can  be  no  doubt,  however,  that  when  the 
injury  is  in  the  lower  part  of  the  spine,  the  attempt 
to  effect  reduction  may  be  not  only  made  with  ini- 
punitj',  but  that  it  may  be  successful.    In  proof  of 
this  assertion,  I  may  refer  to  a  case  wliich  occurred 
in  the  practice  of  Mr.  Hardwicke,  of  Epsom  ;  the 
patient  being  afterwards  admitted  into  St.  Geace's 
Hospital,  labouring  under  paralysis  of  the  lower 
limbs."    Sir  Benjamin  Brodie  likewise  refers  to 
another  case  under  his  care  in  the  same  hospital ;  a 
fracture,  with  great  displacement  of  the  third  and 
fourth  lumbar  vertebra;.    By  fixing  the  thorax, 
and  cautiously  extending  the  pelvis,  he  endea- 
voured to  restore  the  vertebra;  to  their  proper 
place.    "  The  attempt  was  in  some  degree  success- 
ful, no  ill  effects  of  any  kind  resulted  from  it.'' 
(See  Med.  Chir.  Trans,  vol  xx.  p.  158.) 

In  the  Instances  seen  by  Mr.  Crosse,  in  which 
a  fracture  of  the  sjiiiial  coliinni  was  attended  with 
displacement,  producing  pressure  on  tiie  medulla 
and  panipligin,  the  compressing  portion  of  tlio 
bono  was  tiiinost  universally  the  body  of  a  verte- 
bra, so  generally  broken,  and  not  the  arch.  (See 
Trans,  of  I'rov.  Me.d.  Assoc.  vol.  v.) 

I.M.  Malgnignc  incnticns  n  case  of  fracture  in  the 
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lumbar  region  with  projection  backwards  of  the 
spinous  process  and  paralysis,  in  which  he  en- 
deavoured to  remedy  the  displacement  which  was 
presumed  to  exist,  by  fixing  tlie  upper  part  of  the 
body  on  an  inclined  plane  and  raising  the  lumbar 
region  by  cushions  placed  beneath  it,  so  as  to  em- 
ploy at  the  same  time  direct  extension  and  pres- 
sure. The  attempt  appears  to  have  succeeded,  for 
the  paralysis  shortly  disappeared  and  the  patient 
recovered.  (See  Trait£  ties  Fractures,  c^o.  t.  i.  p. 
423.)  i 

Mr.  Tuson  has  also  recorded  two  cases  success- 
fully treated  in  the  Middlesex  Hospital  by  exten- 
sion. In  the  first  there  was  irregularity  and  displace- 
ment of  the  last  cervical  and  first  dorsal  vertebrae, 
with  complete  paralysis  and  priapism.  "  Upon 
extension  being  steadily  used,  by  the  head  being 
fixed,  and  the  legs  gradually  and  progressively 
pulled,  complete  power  of  motion  and  sensation  all 
at  once  returned  as  usual.  He  said  he  was  quite 
right,  and  pulled  up  both  his  legs  and  kicked  them 
about  in  every  direction.  The  priapism  soon 
ceased."  He  suffered  from  numbness  in  the  arms 
and  legs,  and  also  from  pain  at  the  back  of  his 
neck,  but  was  able  to  leave  the  hospital  at  tlie  end 
of  three  weeks,  and  in  another  month  is  said  to 
have  been  perfectly  well. 

In  the  second  case,  a  depression  was  felt  in  the 
situation  of  one  of  the  cervical  vertebras,  with  in- 
distinct crepitus,  but  the  history  is  not  so  satis- 
factory, as  the  man  was  insensible  when  admitted. 
Extension  was  made  as  in  the  last  case,  and  during 
its  use  the  breathing,  whicli  had  previously  been 
difficult,  rapidly  improved.  Foiurteen  ounces  of 
blood  were  taken  from  the  arm,  and  he  shortly 
became  sensible  and  began  to  move  himself  about. 
Sensation,  however,  did  not  return  for  some  hours 
afterwards.  In  two  days  this  man  was  able  to 
leave  the  hospital  and  go  to  his  business.  (See 
Medical  Times,  vol.  x.  1844,  p.  381.)  ] 

If,  after  a  certain  time,  circumstances  justify  the 
suspicion  of  inflammation  of  the  spinal  cord,  and 
the  state  of  the  pulse  will  admit  of  the  practice, 
venesection  should  be  employed  ;  but,  inasmuch 
as  cupping  the  part  near  the  injury  could  not  be 
performed  without  turning  the  patient,  and  disturb- 
ing the  fracture,  I  deem  it  always  unadvisable. 
The  same  remark  applies  to  leeches.  I  believe 
with  Sir  Benjamin  Brodie,  however,  that  it  ia  a 
great  mistake  to  suppose  that  bleeding  is  always 
proper.  "  In  the  majority  of  cases,  the  state  of 
the  pulse  is  such  as  actually  to  contra^indicatc  the 
abstraction  of  blood  ;  and  the  blood,  when  drawn, 
does  not  in  general  present  those  appearances 
which  are  supposed  to  mark  the  existence  of  in- 
flammation." {Sir  B.  Drodie,  in  Med.  Cliir.  Trans. 
vol.  XX.  p.  1G2.)  Neither  does  blood-lotting  seem 
to  this  gentleman  to  arrest  the  process  of  softening 
and  dissolution  of  the  spinal  cord,  but,  on  the  con- 
trary, to  accelerate  it. 

Keeping  the  vertebral  column  perfectly  motion- 
less is  an  indication  plainly  presenting  itself,  and 
the  best  mode  of  fulfilling  it  is  to  let  the  patient 
lie  steadily  on  his  back. 

When  the  patient  is  affected  with  a  flatulent 
distension  of  the  abdomen,  vomiting,  hiccough,  &c. 
the  belly  may  be  rubbed  with  camphorated  lini- 
ment <  and  purgative  or  turpentine  clysters  and 
antispasmodics  given. 

In  all  cases  in  wliicli  the  lower  part  of  the  body 
is  paralytic  the  catheter  is  necessary.    "  It  does 


not,  however,  prevent  the  urine  becoming  alkaline, 
nor  the  secretion  of  adhesive  mucus  from  the 
lining  membrane  of  the  bladder.  When  these 
changes  have  taken  place,  the  bladder  should  be 
emptied  several  times  daily  ;  and  it  may  be  ad- 
visable in  some  instances  to  inject  tepid  water  into 
it,  so  as  to  prevent  any  portion  of  the  mucus  being 
retained  in  its  cavitj'.''    {Sir  B.  Brodie.^ 

The  torpid  state  of  the  bowels  demands  active 
purgatives,  as  calomel,  jalap,  castor  and  croton 
oil.  Sir  B.  Brodie  finds  that  the  action  of  purg- 
atives, in  these  cases,  is  promoted  by  combining 
them  with  ammonia.  When  the  motions  are  black 
and  offensive,  attention  to  this  part  of  the  treat- 
ment is  of  high  importance.  (Op.  et  vol.  cit. 
p.  163) 

When  the  bladder,  rectum,  and  lower  extremities 
are  paralytic,  Boyer  advised  rubbing  the  back, 
loins,  sacrum,  and  limbs  with  liniments  containing 
the  tincture  of  cantharides.  With  respect  to  the 
external  and  internal  use  of  stimulants,  however, 
it  can  never  be  judicious,  when  there  is  reason  to 
apprehend  much  inflammation  of  the  injured  parts; 
and  as  for  the  idea  of  thus  restoring  the  nervous 
influence,  there  can  be  little  chance  of  success,  the 
cause  of  its  interruption  being  here  of  a  mecha- 
nical nature.  {DelpecU,  Mai.  Chir.  t.  i.  p.  222.) 
In  an  early  stage  of  the  case,  who  would  venture 
to  move  the  patient  about  for  any  purpose  of  this 
kind? 

Some  authors  recommend  trepanning,  or  cutting 
out  a  portion  of  the  fractured  bone,  when  the  com- 
pression of  the  spinal  marrow,  or  its  injury  by  a 
splinter,  is  suspected  ;  but,  according  to  my  judg- 
ment, the  indication  can  never  be  suflTiciently  clear 
to  authorise  the  operation,  which,  on  account  of 
the  great  depth  of  the  intervening  soft  parts,  must 
be  tedious,  and  even  difficult  to  effect,  without  risk 
of  increasing  the  injury,  which  the  spinal  marrow 
may  already  have  received.  An  unsuccessful  oper- 
ation of  this  kind  was  once  performed  by  Mr.  H. 
Cline,  and  another  by  Mr.  Tyrrell. 

Some  cases,  published  by  Sir  C.  Bell,  tend  to 
prove,  that  the  danger  to  be  apprehended  from  in- 
juries of  the  vertebree  is  the  same  as  that  which 
accompanies  injuries  of  the  brain.  Hence,  he  is 
an  advocate  for  gener.al  and  local  bleeding,  and 
keeping  the  patient  perfectly  quiet.  But,  with 
respect  to  operations  for  the  removal  of  fragments 
of  bone,  it  is  his  decided  belief,  that  an  incision 
through  the  skin  and  muscles  covering  the  spine, 
and  the  withdrawing  of  a  portion  of  the  circle  of 
bone,  which  surrounds  the  marrow,  would  bo  in- 
evitably fatal,  the  membranes  of  that  part  being 
particularly  susceptible  of  inflannnation  and  sup- 
I)uration.  And,  oven  if  a  sharp  spiciilum  of  fractured 
bone  had  run  into  the  spinal  marrow,  and  caused 
palsy  of  the  lower  parts  of  the  body.  Sir  C.  Bell 
thinks,  that  exposing  the  medulla  to  extract  the 
fragment  would  so  aggravate  the  mitchiof,  that  ip- 
flammation,  suppuration,  and  duath,  would  be  the 
inevitable  consequences.  {Surgical  Ubs.  vol  i 
p.  I.'i7.) 

'J'he  question,  respecting  such  an  operation, 
seems  to  Sir  Benjamin  Brodie  to  lie  in  a  very 
small  compass.  "  If  the  whole,  or  nearly  the 
whole,  of  a  veitobra  be  driven  forwards,  the  de- 
pression of  the  posterior  part  of  it  will,  of  course 
occasion  a  diminution  of  the  size  of  the  spinal 
canal ;  but  the  removal  of  any  portion  of  the  ver- 
tebra, which  is  accessible  to  an  operation,  will  be 
z  z  3 
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of  little  avail,  aa  the  irregularity  in  the  anterior 
part  of  the  canal,  made  by  the  displacement  of  the 
body  ot  the  vertebra,  must  be  the  same  after,  as  it 
was  before,  the  operation."    This  view  coincides 
with  that  which  I  have  long  entertained.  (See  First 
Lmes  of  Surgery,  ed.  vi.  p.  586.)    "  If  (observes 
Sir  Benjamin  Brodie)  there  be  simply  a  fracture 
on  each  side  of  the  spinous  process,  with  a  depres- 
sion of  the  loose  or  intermediate  portion  of  bone, 
there  must  be  a  corresponding  diminution  of  the 
size  of  the  vertebral  canal  ;  but,  as  that  canal  is 
much  larger  than  the  spinal  cord,  which  it  contains, 
It  does  not  follow  that  the  spinal  cord  is  really 
compressed,  or  that  any  material  diminution  of  the 
sjTnptoms  would  follow  the  elevation  or  the  de- 
pression.   But  let  it  be  supposed  that  the  spinal 
cord  is  really  suffering  from  pressure,  a  much  less 
degree  of  violence  than  that  which  is  necessary  to 
occasion  a  fracture  of  the  spine  may  produce  con- 
cussion, softening,  and  ultimately  dissolution  of 
the  spinal  cord,  with  a  train  of  symptoms  much 
worse  than  those  which  arise  from  simple  pressure. 
Now,  no  operation  can  be  of  the  smallest  advantage 
in  this  respect;  but,  on  the  contrary,  if  it  be  nece°s- 
sary  to  apply  the  saw  in  the  performance  of  it,  the 
jar  and  disturbance  of  the  parts,  which  it  must 
occasion  is  even  likely  to  aggravate  the  mischief. 
If  these  views  be  correct,  it  is  evident  that  the 
cases,  in  which  there  are  any  reasonable  grounds 
for  the  performance  of  the  operation,  must  be  of 
very  rare  occurrence."    {Sir  B.  Brodie,  m  Med. 
Chir.  Trans,  vol.  xx.  p.  160.)    In  fact,  no  ope- 
ration of  this  kind  has  yet  been  the  means  of 
preserving  life,  or  even  of  relieving  the  worst 
symptoms. 

Sir  Charles  Bell  describes  inflammation  of  the 
spinal  marrow  as  "  attended  with  an  almost  nni 
versal  nervous  irritation,  which  is  presently  fol- 
lowed by  excitement  of  the  brain  :  in  the  mean- 
time, matter  is  poured  into  the  sheath  of  the  spinal 
marrow,  and  eitiier  by  its  pressure  causing  palsy, 
or  by  its  irritation  disturbing  the  functions  of  the 
part,  so  as  to  be  attended  with  the  same  conse- 
quences. The  excitement  of  the  brain  being 
followed  by  effusion,  death  ensues"  (p.  159). 
Cases  are  also  referred  to  where  palsy  of  the  lower 
extremities  comes  on  several  months  after  an  in- 
jury of  the  spine,  owing  to  thickening  of  the  mem- 
brane of  the  medulla,  or  disease  of  the  latter  part 
itself.  Plere  Sir  C.  Bell  recommends  perseverance 
in  local  bleeding  and  deep  issues  (p.  160). 

When  recovery  takes  place,  the  restoration  of 
sensibility  usually  precedes  that  of  the  power  of 
voluntary  motion.  The  power  of  emptying  the 
bladder  is  also  sooner  restored  than  that  of  using 
the  nniscles  of  tlie  lower  limbs.  {Sir  B.  Brodie, 
op.  et  vol.  cit.  p.  13G— 141.) 

A  fracture  of  the  processus  dentatus  almost 
always  proves  instantly  fatal,  as  happened  in  the 
example  mentioned  by  Sir  A.  Cooper.  (On  Dis- 
locaiions,  4-c.  p.  548.)  In  the  article  Dislocation, 
I  have  adverted  to  the  remarkable  instance  of  a 
fracture  and  displacement  of  the  atlas,  whore  the 
patient  lived  forty-seven  weeks  after  the  accident, 
and  to  the  last  wec'k  of  his  life  was  able  to  walk 
to  the  \vater-clo8et,  Avhich  was  on  the  same  floor 
with  h,s  bed.  After  death  "  tlie  condvlos  of  tiic 
"([ciput  still  rested  upon  the  articulating  surfaces 
o'  the  atlas,  but  the  alias  was  found  to  be  not  a 
sepaiatcand  nulepcndent  vertebra,  but  an  appendix 
0  "10  axis.    So  much  of  its  anterior  portion  as 


FRACTURE. 


includes  the  surfaces  by  which  it  is  articulated  with 
the  occiput  and  with  the  axis,  had  been  violently 
separated  from  the  posterior  portion  of  its  ring 
and  had  been  carried  in  an  oblique  direction  down- 
wards and  forwards,  until  it  arrived  upon  the 
same  plane,  but  anterior  to  the  axis,  to  the  body 
and  transverse  processes  of  which  it  became  at- 
tached by  perfect  bony  union,  while  the  posterior 
Iragraent  had  suffered  no  displacement.  Under 
these  circumstances,  the  bone  presented  two  spinal 
foramina,  and  four  transverse,  but  no  odontoid  pro- 
cess. This  organ  having  been  fractured  and  sepa- 
rated, no  organ  passed  through  the  anterior  spinal 
foramen."  (B.  Phillips,  in  Med.  CMr.  Tram 
vol.  XX.  p.  82.)  In  the  practice  of  Mr.  Cline,  a 
case  occurred  in  which  a  bo)^,  with  a  fracture  of 
the  atlas,  lived  a  year  after  the  accident. 

The  particulars  of  the  following  case,  under  my 
cai'e  in  University  College  Hospital,  were  registered 
by  Mr.  Morton,  then  house  surgeon: — Thomas 
Robinson  was  admitted  November  2,  1835,  for 
injuries  received  by  the  fall  of  a  very  heavy  piece 
of  timber  on  the  lower  part  of  the  neck,  a  short 
time  before  he  was  brought  to  the  hospital.  He 
vfas  perfectly  sensible  ;  the  pupils  were  quite  ac- 
tive under  the  influence  of  light,  and  no  symptom 
prevailed  indicating  affection  of  the  brain.  His 
arms  and  superior  extremities  were  completely 
paralysed.    If  raised  up,  and  the  support  then  re- 
moved, they  immediately  dropped.    The  man  had 
lost  all  sensation  in  the  inferior  extremities  and  in 
the  trunk,  as  high  as  the  middle  of  the  chest  ;  also 
in  the  arms,  excepting  from  the  point  of  the 
shoulder  down  to  the  elbow.    He  had  priapism, 
with  emissioseminis.  Respiration  was  performed  im- 
perfectly, and  in  a  short  h\jrried  manner.  Though 
pain  was  experienced  in  the  back  of  the  neck  when 
the  head  was  moved,  no  crepitus  was  distinguish- 
able. In  respiration,  no  action  of  the  intercostal  and 
abdominal  muscles  could  be  perceived.    The  next 
day,  as  no  urine  had  passed,  a  pint  was  drawn  off 
with  a  catheter  ;  and  gr.  viij.  of  calomel,  followed 
by  aperient  mixture,  were  given  to  promote  evacu- 
ations from  the  bowels.  The  mixture  was  rejected 
by  vomiting.  In  the  afternoon  the  pulse  had  risen 
to  120  beats  in  a  minute,  and  the  difficulty  of 
breathing  had  increased.    The  face  was  flushed, 
and  skin  hot.    Twenty-four  ounces  of  blood  were 
taken  away  ;  but  without  benefit,  as  the  pulse 
afterwards  rose  to  166,  and  became  irregular  both 
as  to  rhythm  and  strength.    Death  took  place 
twenty-four  hours  after  the  accident.    In  the  post 
mortem  examination,  the  right  articular  process 
was  found  detached  from  the  body  of  the  third 
vertebra.  The  left  portion  of  the  arch  of  the  fourth 
was  broken,  hut  not  displaced.     The  arch  of  tiic 
fifth  was  much  comminuted,  and  the  spinal  cord 
exposed  and  pressed  upon.    The  body  of  this 
vertebra  was  also  broken  through,  and  the  sharp 
edge  of  the  fracture  had  caused  copious  extravasa- 
tion behind  the  pharynx,  in  front  of  the  vertebral 
column. 

'W^'illiam  Parker,  a;t,  13,  was  admitted  under 
mo,  October  15,  1836,  in  consequence  of  his  cravat 
having  been  caught  by  some  machinery,  and  his 
neck  drawn  against  a  projecting  lever.  In  this 
position  he  had  been  suspended  about  a  minute 
and  a  half,  and  directly  he  had  been  released  he 
was  brought  to  the  hospital.  His  breathing  was 
then  slow,  and  somewhat  laboured,  the  face  slightly 
livid,  the  pupils  acted,  the  hands  were  warm,  and 
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the  pulse  rather  slow  and  feeble.  In  eight  or  ten 
minutes  the  lips  became  livid,  the  pulse  sunk,  and 
the  surface  of  the  limbs  and  trunk  began  to  grow 
cold.  Hot  water  was  applied  to  the  feet,  the  chest, 
and  epigastrium,  and  artificial  respiration  was  re- 
sorted to  by  closing  the  nostrils,  and  blowing  air 
into  the  mouth  through  a  piece  of  muslin.  This 
soon  brought  a  rosy  colour  into  the  cheeks,  the 
pulse  became  stronger,  the  temperature  of  the  body 
rose,  and  some  slight  effort  at  respiration  was  sup- 
posed to  be  made.  Whenever  the  artificial  respir- 
ation was  discontinued,  the  breathing  went  on  but 
slowly  and  feeb!}',  the  pulse  sunk,  and  the  lips 
became  livid.  In  this  manner  he  went  on  for 
some  hours,  the  vital  powers  partially  recovering, 
while  artificial  respiration  was  carried  on,  and 
sinking  directly  it  was  interrupted.  Although 
there  was  great  suspicion  entertained  that  the  spine 
had  suffered  injury,  I  wished  to  render  the  intro- 
duction of  air  into  the  lungs  as  complete  as  possible, 
and  therefore  performed  tracheotomy,  so  that  a 
small  pair  of  bellows  might  be  used  for  this  pur- 
pose. But  neither  this  plan,  nor  galvanism,  tried 
by  Dr.  Ritchie,  was  of  any  material  service  ;  and 
death  took  place  at  the  end  of  six  hours  and  a  half. 
In  the  post  mortem  examination,  blood  was  found 
effused  between  the  muscles  in  front  of  the 
cervical  vertebrae.  The  .anterior  common  ligament 
was  raptured  opposite  the  second  and  third  ver- 
tebra. A  considerable  quantity  of  blood  was  found 
in  the  intermuscular  cellular  tissue  behind  the 
cervical  vertebrfe,  opposite  the  second,  third,  and 
fourth  of  them.  A  fracture  of  the  arch  of  the  third 
was  detected,  the  part  of  it  above  the  spinous  pro- 
cess being  broken  off,  and  the  portion  of  it  on  each 
side  of  that  process  also  fractured.  Although  the 
fragment  might  have  been  depressed,  it  did  not 
seem  to  be  so  at  the  period  of  examination.  In 
the  spinal  canal  blood  was  effused  ;  but  there  was 
no  apparent  laceration  of  the  dura  mater,  or  injury 
of  the  cord :  the  bowels  were  greatly  distended 
■with  air.  This  case,  which  I  have  also  referred  to 
in  the  article  Asphyxia,  illustrates  the  consequences 
of  an  injury  of  the  spinal  cord,  implicating  the 
origins  of  the  phrenic  nerves. 

A.  Cooper,  Op.  cit.  p.  549.  See  L.  T.  Soemmering, 
Bemerkun^en  iiberVerrenkungundBnich  des  Ruck- 
BTaths,  8V0.  Berlin,  1793.  F.  A.  E.  Cucnotte,  0\s. 
Med.  Chir.  sistens  Casum  Subluxationis  Vertebra: 
Dorsi  cum  Fractura  complicatffi,  postfactam  Reposi- 
tionem  et  varia  dira  Symptomata  duodecima  demum 
Septimana  fnnestse.  Argent.  1701.  Case  of  Fractured 
Spine,  Lancet,  vol.  ii.  p.  97.  C.  Wenzel,  Von  den 
Krankheiten  am  Riick^rathc.  Bamberg,  1824,  fol. 
Sir  Charles  jBcK,On  Injuries  of  the  Spine  and  Thigh- 
bone. Lond.  4to.  1824.  B.  P/iillips,  in  Med.  Chir. 
Trans,  vol.  xx.   flir  D.  C.  Jirodie,  ibid. 

1  Fractures  of  the  Sternum. 

The  sternum  is  less  frequently  broken  than  its 
exposed  position  might  lead  us  to  expect  ;  and  the 
reason  of  this  fact  is  imputed  to  the  bone  resting,  as 
it  were,  upon  the  yielding  cartilages  of  the  ribs,  and 
also,  in  some  measure,  to  its  spongy  texture.  When 
the  accident  does  occur,  it  is  in  most  cases  from  the 
direct  application  of  external  violence  to  the  injured 
part ;  and  then  the  fracture  is  always  accompanied 
with  contusion,  or  even  a  wound  of  the  integuments, 
and  more  or  less  injury  of  the  thoracic  viscera. 

[Its  direction  is  generally  transverse  or  slightly 
oblique,  and  when  there  is  displacement,  it  is 
found  that  most  commouly  tlie  upper  piece  is  do- 


pressed  backwards  towards  tlie  thorax.  More 
rarely,  the  fracture  has  been  found  to  take  a  ver- 
tical direction,  so  as  to  separate  the  bone  into  two 
lateral  halves.] 

As  Boyer  remarks,  the  sternum,  in  consequence 
of  the  elasticity  of  the  cartilages  of  the  ribs,  may 
be  readily  propelled  backward  by  pressure  in  this 
direction,  and  the  result  is  an  actual  change  in  the 
form,  and  a  real  diminution  of  the  chest.  Now, 
since  this  cavity  is  always  accurately  filled  by  its 
contents,  these  alterations  cannot  happen  in  a  con- 
siderable and  sudden  manner,  without  a  risk  of  the 
thoracic  viscera  being  contused  and  even  ruptiu-ed. 
Thus,  when  the  sternum  has  been  fractured  by 
violent  blows  on  the  chest,  the  heart  and  lungs 
have  been  found  severely  contused,  and  sometimes 
lacerated  ;  and  there  will  always  be  greater  danger 
of  such  mischief,  when  the  fracture  is  attended 
with  depression  of  one  or  more  of  the  fragments. 
In  the  Museum  of  University  College  is  a  heart, 
the  right  ventricle  of  which  was  lacerated  by  the 
fragment  of  a  broken  sternum.  M.  Sanson  saw  a 
similar  occurrence.  (See  Diet,  de  Mid.  et  de  Chir. 
Pratiques,  art.  Fracture.)  In  some  cases,  a  large 
quantity  of  blood  is  effused  in  the  cellular  tissue  of 
the  anterior  mediastinum  ;  and  in  others,  the  ac- 
cident is  followed  by  inflammation  and  suppuration 
ip  the  same  situation,  and  necrosis  of  the  broken 
part  of  the  bone.  Since  the  lungs  are  also  liable 
to  be  ruptured  by  the  same  force  which  causes 
the  fracture,  or  wounded  by  the  depressed  pieces 
of  bone,  emphysema  may  be  another  complication, 
as  was  exemplified  in  a  case  related  by  Flajani. 
{Collezione  d'Osservaz,  di  Chir.  t,  ii.  p.  214. 
8vo.  Roma,  1802.) 

[The  sternum  has  been  known  to  be  fractured 
without  direct  violence  either  from  the  contre-coup 
occasioned  by  falls  on  the  back  or  other  parts  of 
the  body,  or  as  some  have  supposed,  by  the  violent 
action  of  the  muscles  connected  with  it.  Chaussier 
saw  two  fractures  from  muscular  action  in  the 
efforts  of  parturition.  In  both  these  cases  the 
trunk  and  head  were  strongly  bent  backwards  at 
the  moment  of  fracture.  (See  Malyaignc,  Tratte 
des  Fractures,  ^e.  t.  i,  p.  451.)] 

A  fracture  of  the  sternum  is  rendered  obvious 
by  the  inequalities  perceptible,  when  the  surface 
of  the  bone  is  examined  with  the  fingers  ;  by  a  de- 
pression, or  elevation  of  the  broken  pieces  ;  a  cre- 
pitus and  an  unusual  movableness  of  the  injured 
part  in  respiration.  The  breathing  is  difficult,  and 
mostly  accompanied  with  cough,  sintting  of  blood, 
palpitations,  and  inability  to  lie  on  the  back.  Ac- 
cording to  the  observations  of  Petit  and  Baldinger, 
several  of  these  latter  symptoms  may  continue, 
with  less  intensitj',  a  long  while  after  the  fracture 
has  been  cured.  {Levcille,  Nouvelle  Doctrine  Chir. 
t.  ii.  p.  243.)  When  displacement  occurs,  the 
lower  fragment  generally  is  pushed  forwards,  or 
even  more  or  less  overlaps  the  upper. 

Fractures  of  the  sternum,  when  they  are  more 
solutions  of  continuity,  only  require  common  treat- 
ment; viz.  a  bandage  round  the  chest,  quietude, 
and  a  low  regimen,  with  the  view  of  preventing 
what  may  bo  considered  as  the  most  dangerous 
consequence,  inflammation  within  the  chest. 

In  cases  attended  with  great  depression  of  tho 
fractured  bone,  the  necessary  incisions  should  bo 
made,  in  order  to  raise  with  an  elevator  tho  por- 
tions of  the  bone  driven  inwards,  or  to  extract  with 
forceps  any  loose  splinters,  which  seem  to  be  simi- 
z  z  4 
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larly  circiimsfanced.  Howerer,  It  is  not  often  ne- 
cessary to  trephine  tlie  sternum,  either  to  raise  a 
depressed  portion  of  the  bone,  or  to  discharge 
extravasated  fluid.  In  the  first  circumstance,  I 
believe  with  Sir  C.  Bell,  that  the  formal  applica- 
tion of  the  trephine  can  never  be  right,  though  the 
suryeon  may  be  called  upon  to  extract  loose 
splinters.  (See  Opcraiive  Surgery,  vol.  ii.  p.  '218.) 
Such  an  operation,  however,  may  occasionally  be 
proper  when  abscesses  form  under  the  sternum  or 
the  bone  is  affected  with  necrosis,  and  the  natural 
separation  of  the  diseased  parts  is  likely  to  occupy 
a  considerable  time. 

Fractures  of  the  sternum  are  more  frequently 
produced  by  gunshot  violence,  than  by  any  other 
cause,  and  in  these  cases  the  splinters  may  require 
extraction.  At  the  battle  of  Marengo,  the  French 
general  Champeux  received  such  a  wound,  with 
which  he  lived  nearly  a  month  :  the  injury  was 
attended  with  so  many  splinters,  that  when  they 
were  removed,  the  pulsations  of  the  heart  were 
visible  to  a  considerable  extent.  (Leveille,  vol. 
cil  p.  214.) 

The  ensiform  cartilage,  when  ossified  in  old  sub- 
jects, is  liable  to  fracture.  Little  more  can  be 
done  in  such  a  case  than  to  relax  the  abdominal 
muscles  by  raising  the  thorax  and  pelvis,  and  then 
apply  a  bandage  to  the  part,  for  the  purpose  of 
keepijig  it  steady. 

Fractures  op  the  PiIbs. 

Several  of  these  bones  are  often  broken  together, 
but  the  first  rib  being  protected  by  the  clavicle, 
and  the  lower  ribs  being  very  movable,  are  less 
liable  to  fracture  than  the  others. 

[Fractures  of  the  ribs  may  be  caused  either  by 
direct  violence,  such  as  a  blow  or  fall,  in  which  case 
the  fracture  takes  place  at  the  point  where  the 
force  is  applied,  and  the  broken  ends  are  driven 
i7nvards  ;  or  by  compression  of  the  thorax,  when 
they  generally  give  way  at  the  most  convex  point, 
and  the  fractured  ends  project  ouiwards.  Thus,  if 
the  pressure  be  applied  in  the  antero-posterior  di- 
rection, the  fracture  will  most  likely  occur  some- 
where near  the  centre  of  the  bones,  and  if  it  operate 
laterally-,  they  will,  in  all  probability,  be  broken  in 
the  neighbourliood  of  their  angles. 

The  ribs  have  also  been  known  to  be  broken  by 
muscular  action  in  the  efforts  of  coughing.  Of  this 
singular  accident,  the  possibility  of  which  has  been 
called  in  question,  M.  Malguigne  has  collected 
seven  recorded  examples.  (See  Traiic  des  Frac- 
tures, p.  429.)] 

The  case  first  mentioned  is  the  most  serious,  for 
when  the  spicula  of  a  fractured  rib  are  beaten  in- 
ward, they  may  lacerate  the  pleura,  wound  the 
lungs,  and  cause  the  dangerous  train  of  symptoms 
attendant  on  emphysema.     (See  Emph^'.sesi.v.) 
The  pointed  extremity  of  the  rib,  projecting  in- 
wards, may  cause  an  extravasation  of  blood  ;  or, 
by  its  irritation,  produce  inflammation  in  the  ciiest, 
A  fracture,  not  at  all  displaced,  or  situated  under 
thick  masses  of  muscles,  ma3'_be  difficult  to  detect, 
particularly  in  fat  subjects;  and,  no  doubt,  is  fre- 
quently never  discovered.     The  surgeon  shoidd 
phice  his  hand  on  the  part  where  tiic  patient 
seems  to  experience  a  pricking  pain  in  the  mo- 
tions   of    respiration,    or    where    tlie  violence 
naa   been   applied.     The   patient   should  then 
DB  requested  to  cough,  in  which  action  the  ribs 
must  necessarily  undergo  a  sudden  motion,  by 
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which  a  crepitus  will  often  be  rendered  perceptible 
All  the  best  practitioners,  however,  are  in  the 
habit  oi  adopting  the  same  treatment,  when  there 
IS  reason  to  suspect  a  rib  to  be  fractured,  as  if  this 
were  actually  known  to  be  the  case  by  the  occur- 
rence of  a  crepitus  or  the  projection  of  one  end  of 
the  fracture  ;  which,  indeed,  in  the  instances  which 
are  displaced,  makes  the  nature  of  the  accident 
sufiiciently  plain. 

A  broken  rib  cannot  be  displaced  either  in  the 
direction  of  the  diameter  of  the  bone,  or  in  that  of 
us  length.  The  ribs  being  fixed  posteriorly  to  the 
spine,  and  anteriorly  to  the  sternum,  cannot  be- 
come shortened.  Nor  can  one  of  the  broken 
pieces  become  higher  or  lower  than  the  other, 
because  the  same  muscles  are  attached  to  both 
fragments,  and  keep  them  at  an  equal  distance 
from  the  neighbouring  ribs.  The  only  possible 
displacement  is  either  outward  or  inward.  In  the 
treatment  of  simple  fractures  of  the  ribs,  free  from 
urgent  symptoms,  the  principal  indication  is  to 
keep  the  broken  bones  as  motionless  as  possible. 
For  this  purpose,  a  broad  linen  roller  is  to  be  firml  v 
put  round  the  chest,  so  as  to  impede  the  motion  of 
the  ribs,  and  compel  the  patient  to  perform  respira- 
tion chiefly  by  the  ascent  and  descent  of  the 
diaphragm.  A  scapulary  will  prevent  the  bandage 
from  slipping  downwards.  As  a  roller  is  apt  to 
become  slack,  many  surgeons,  with  good  reason, 
prefer  a  piece  of  strong  linen,  large  enough  to  sur- 
round the  chest,  and  laced  with  packthread,  so  as 
to  compress  the  ribs  in  the  due  degree. 

[Mr.  Hilton  recommends  strapping  the  chest  in 
such  a  manner  as  to  prevent  the  movements  of  the 
ribs  on  the  injured  sideonl^-.  For  this  purpose,  he  ap- 
plies strips  of  adhesive  plaster  circidarly  (roimd  the 
injured  side)  from  the  spine  to  a  little  beyond  the 
sternum,  thus  leaving  the  opposite  side  of  the 
chest  free  for  the  purposes  of  respiration,  and  also 
not  impeding  in  any  way  the  movements  of  the 
abdomen.  He  states  that  he  has  foimd  this  method 
give  great  relief  in  cases  where  the  patient  could 
not  bear  the  usual  bandage,  which  not  unfrequently 
happens.  (See  Lancet,  vol.  i.  1852,  p.  255.)  This 
method  has  been  frequently  practised  by  the  writer, 
who  has  found  it  produce  almost  perfect  ease, 
where  a  bandage  including  the  whole  chest  only 
aggravated  the  distress. 

Sometimes  compression  of  the  chest  is  not  desir- 
able ;  for  instance,  where  the  ribs  are  broken  in 
several  places,  or  wliere  they  are  much  driven  in- 
wards, it  would  often  only  aggravate  the  mischief. 
Fortunately  in  all  cases  the  surgeon  has  a  safe  guide 
in  the  sensations  of  the  patient,  and  if  the  bandage 
increases  the  distress,  he  may  be  sure  that  it  is  doing 
mischief,  and  should  immediately  remove  it. 

If  the  broken  rib  has  penetrated  the  lung,  the 
circumstance  is  made  known  by  the  more  severe 
dyspnoea,  the  expectoration  of  blood,  and  probably, 
emphysema  of  the  subcutaneous  areolar  tissue  in  the 
neighbourhood  of  the  fracture.  This  latter  symptom 
may  be  considered  as  positive  proof  of  the  nature 
of  the  injur}"-,  as  it  can  only  be  occasioned  by  the 
passage  of  the  rib  through  both  layers  of  the  pleura 
into  tlie  substance  of  the  lung.  (See  Emphysema.)] 
AVhen,  therefore,  there  is  reason  from  these 
symptoms  to  think  the  lungs  injured,  or  disposed 
to  inflame,  copious  and  repeated  bleedings  should 
be  practised  ;  and  as  pleuritis  or  pneumonia  is 
always  liable  to  succeed  such  an  accident,  and  is  a 
most  dangerous  occurrence,  the  greatest  possible 


vigilance  is  called  for  on  tlie  part  of  the  surgeon : 
for  the  treatment,  to  be  eifectual,  should  he  em- 
ployed at  the  earliest  period  of  the  accession  of  the 
infiiunmatory  symptoms. 

Calomel  in  repeated  doses,  combined  with  anti- 
mony, should  also  be  administered,  and  the  mis- 
tura  cetacei,  with  opium,  will  be  found  an  excellent 
medicine  for  appeasing  the  cough,  which  disturbs 
the  fracture,  and  gives  the  patient  infinite  pain. 

[The  patient  should  be  kept  perfectly  quiet, 
with  his  head  and  shoulders  raised,  and  should 
only  take  food  of  the  mildest  possible  character.] 

Fractures  op  the  Clavicle. 

This  bone  being  long  and  slender,  unsupported 
at  its  middle,  and  protected  externally  only  by  the 
integuments,  is  very  often  broken. 

Its  serving  to  keep  the  scapula  at  a  proper 
distance  from  the  sternum,  and  as  a  point  of  sup- 
port for  the  OS  brachii,  every  impulse  of  which  it 
receives,  fully  accounts  for  the  fact. 

The  most  "frequent  cause  is  a  fall  on  the  point 
of  the  shoidder,  or  on  the  elbow  or  hand,  when  the 
arm  is  separated  from  the  side. 

In  fracture  from  this  cause,  the  middle  of  the 
bone,  where  the  curvature  is  greatest,  is  most  fre- 
quently the  situation  of  the  injury.  It  is  not  very 
often  fractured  at  its  scapular,  and  still  more  rarely 
near  its  sternal  extremitj'. 

When  the  fracturing  force  is  applied  to  the 
ends  of  the  bone,  as  in  a  fall  on  the  point  of  the 
shoulder,  or  on  the  hands,  while  the  arms  are  ex- 
tended, the  clavicle  may  be  bent,  and  fractured  so 
obliquely,  that  the  broken  portions  protrude  through 
the  skin. 

Less  frequently,  the  fracture  is  caused  by  dn-ect 
violence,  in  which  case  the  bone  will  be  broken 
at  the  point  on  which  the  force  immediately  acts, 
and  then  the  soft  parts  will  be  contused,  or  even 
lacerated. 

A  comminuted  fracture  may  be  thus  occasioned, 
and  if  the  violence  be  very  great,  the  axillary 
nerves  may  be  injured.  Mr.  Earle  mentions  an 
instance,  in  which  the  axillary  plexus  of  nerves  was 
crushed  by  a  comminuted  fracture  of  the  clavicle, 
and  paralysis  of  the  arm  occasioned.  (See  Med. 
Chit:  Trans,  vol  vii.  p.  173.)  1  am  not  aware 
of  any  case  in  which  the  subclavian  vessels  have 
been  wounded  by  the  spicula  of  a  broken  clavicle. 

[M.  Malgaigne,  in  1844,  met  with  two  cases  in 
which  fracture  of  the  clavicle  was  caused  by 
violent  muscular  efforts.  (See  'rraite  des  Frac- 
tures, ^c.  t.  i.  p.  494.)] 

The  symptoms  differ,  according  as  the  fracture 
happens  to  be  situated  between  the  scapular  end  of 
the  bone  and  the  coraco-clavicular  ligaments,  or 
between  the  insertion  of  these  ligaments,  and  its 
sternal  extremity.  In  the  first  case,  the  two 
fragments  being  fixed  by  the  ligamentous  bands, 
which  connect  them  on  one  side  with  tiic  conicoid 
process,  and  on  the  other  with  the  acromion,  arc 
but  little  displaced  ;  and  the  arm  may  yet  have  in 
the  clavicle  a  sufficient  point  of  support  for  the  ex- 
ecution of  its  motions.  Still,  on  careful  examina- 
tion, the  outer  end  of  the  bone  will  bj  perceived 
to  be  somewhat  depressed,  and  to  incline  obliiiuely 
downwards  and  forwards,  so  as  to  form  an  angle 
with  tlio  rest  of  the  bono  ;  but  if  the  humerus 
and  shoulder  be  pushed  up,  it  will  readily  assume 
its  proper  direction.  A  crepitus  is  also  generally 
distinguishable,  when  the  surgeon  applies  his  hand 
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to  the  place  of  the  fracture,  and  alternately  raises 
and  depresses  the  shoulder. 

[If  the  fracture  have  happened  just  opposite  to  the 
coracoid  process,  and  between  the  attachments  of 
the  conoid  and  trapezoid  portions  of  the  coraco- 
clavicular  ligament,  the  displacement  may  be 'even 
less  evident,  since  each  side  of  the  fracture  will 
then  be  retained  in  position  through  its  ligamentous 
connection  with  the  coracoid  process. 

Mr.  R.  W.  Smith  has  described  the  anatomical 
appearances  presented  by  eight  specimens  of  old 
fracture  near  the  acromial  end  of  the  clavicle  in  the 
museum  of  the  Richmond  Hospital,  Dublin.  In 
tliree  of  these  in  which  the  bone  had  been  broken 
between  the  conoid  and  trapezoid  ligaments,  the 
resulting  deformity  was  very  trifling,  and  limited 
to  a  slight  increase  in  the  natural  curve  of  this 
part  of  the  bone.  In  the  other  five,  however, 
in  which  the  fracture  had  been  external  to 
both  portions  of  the  ligament,  the  displacement 
was  considerable,  much  greater,  in  fact,  than  the 
usual  description  of  the  symptoms  of  this  acci- 
dent  would  lead  us  to  expect.  In  all  the  five, 
tlie  pieces  had  become  joined  together  at  a 
right  angle  or  nearly  so,  the  fractured  end  of  the 
external  having  united  with  the  anterior  surface 
of  the  internal  fragment.  The  clavicle  in  conse- 
quence had  become  permanently  shortened,  and  the 
shoulder  was  drawn  forwards  and  inwards,  so  that 
in  one  case  in  which  a  cast  of  the  body  had  been 
taken,  the  measnrement  between  the  sterno-clavi- 
cular  articulation  and  the  acromion,  was  found  to 
be  nearly  an  inch  less  than  on  the  opposite  side. 
In  all  the  eight  cases,  there  was  abundant  bony 
deposition  on  ihe  under  surface  of  the  clavicle,  and 
in  one  the  conoid  and  trapezoid  ligaments  had  be- 
come completely  ossified,  and  the  clavicle  anky- 
losed  with  the  coracoid  process.  (See  Treatise  on 
Fractures  and  Dislocations,  p.  209.)] 

In  the  second  and  far  more  frequent  case,  or  that 
in  which  the  fracture  is  situated  between  the  inser- 
tion of  the  coraco-chivicular  ligaments  and  the 
sterno-clavicular  articulation,  the  displacement  is 
much  more  considerable  ;  and  be  it  remembered, 
that  the  external  portion  of  the  clavicle  is  always 
that  which  is  displaced.  The  internal  part  cannot 
be  moved  out  of  its  natural  situation,  by  reason  of 
the  costo-elavicular  ligaments,  and  of  its  being 
drawn  in  opposite  directions,  by  the  sterno-cleido- 
mastoideus,  and  pectoralis  major,  muscles.  The 
external  portion,  drawn  down  both  by  the  weight 
of  the  arm,  and  the  action  of  the  deltoid  muscle, 
and  forward  and  inward  by  the  pectoralis  major,  is 
carried  under  the  internal  portion,  which  projects 
over  it.  The  broken  clavicle  no  longer  keeping 
the  shoulder  at  a  due  distance  from  the  sternuni, 
the  arm  falls  forward  towards  the  breast.  [The 
elbow  or  forearm  is  usually  supported  by  the  op- 
posite hand,  and  the  neck  is  bent  towards  the  in- 
jured side,  to  relax  the  Btorno-mastoid  and 
trapezius  muscles.] 

The  patient  finds  it  impossible  to  put  his  hand  to 
his  forehead,  because  tliisact  makes  a  semicircular 
motion  of  tlio  humerus  necessary,  which  cannot  bo 
done  while  that  bono  has  not  a  firm  jioint  of  sup- 
port. [Abduction  of  the  limb  by  separating  and 
raising  tlio  elbow  from  the  side,  is  also  espcciallv 
painful  and  dilHcult,  as  it  increases  the  displacement 
inwards  of  the  outer  portion  of  the  fracture,]  The 
shoulder  and  upper  extremity  may  bo  observed 
to  be  nearer  the  breast,  than  those  of  the  opposite 
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side.  The  motion  of  the  pieces  of  bone  on  one 
another  may  be  felt,  as  well  as  the  projection  of 
tlieend  oi  the  internal  portion.  When  the  shoulder 
IS  moved,  a  crepitus  may  also  be  perceived  ;  but 
this  is  productive  of  great  pain,  and  the  diagnosis 
13  so  obvious,  that  it  is  quite  unnecessary. 

[Occasionally,  the  fractured  ends  remain  in  con- 
tact, either  wholly  or  partially,  and  then  the  deformity 
will  not  be  so  evident,  but  movement  of  the  shoulder 
will  generally  produce  a  crepitus.  Sometimes, 
without  being  completely  separated,  they  become 
so  placed  as  to  form  an  angle  with  each  other. 

In  very  rare  cases,  and  when  the  fracture  has 
been  oblique  from  below  upwards  and  inwards,  the 
external  piece  has  been  found  to  ride  over  the  inter- 
nal, the  directionof  the  obliquity  having,  no  doubt, 
occasioned  the  unusual  displacement. 

Both  clavicles  are  occasionally  broken.  Malgaigne 
records  si.x:  examples  of  this  double  accident,  and 
what  IS  somewhat  singular,  in  three  out  of  the  six, 
the  fractures  remained  ununited.  (See  Traite.  de's 
FracUires,  p.  494.)  Fracture  of  the  clavicle  is 
often  met  with  in  young  children.  It  is,  in  fact, 
more  frequent  in  them  than  fracture  of  any  other 
bone.] 

For  the  reduction,  the  two  indications  are,  to  push 
outwards  and  backwards  the  scapular  fragment, 
and  to  bring  it  to  the  level  of  the  sternal  part. 

The  ancients  and  many  moderns,  have  supposed 
that,  in  order  to  set  a  fracture  of  the  clavicle,  the 
shoulder  should  be  drawn  back,  and  fixed  in  that 
position.  The  patient  was  placed  on  a  low  stool, 
so  that  an  assistant  might  put  his  knee  between 
the  shoulders,  which  he  drew  back  at  the  same 
time  with  both  hands,  while  the  surgeon  applied 
the  bandage  which  was  to  keep  the  parts  in  this 
position.  But  when  the  shoulders  are  thus  drawn 
towards  one  another,  the  scapula  is  obviously 
pushed  towards  the  sternum,  and  with  it  the  ex- 
ternal portion  of  the  clavicle,  which  passes  imder 
the  internal  fragment. 

The  figure  of  8  bandage  has  commonly  been 
used  for  maintaining  the  parts  in  this  position. 
AVhile  the  assistant  keeps  back  the  shoulders,  as 
above  described,  the  surgeon  is  to  apply  one  end  of 
a  roller  to  the  armpit  on  the  side  affected,  and  then 
make  it  cross  obliquely  to  the  opposite  shoulder, 
round  which  it  is  to  pass,  and  from  this  to  the  other 
shoulder,  about  which  it  is  to  be  applied  in  the 
same  manner,  and  afterwards  repeatedly  crossed 
before  and  behind.  The  tightness  with  which  it 
is  necessary  to  apply  this  bandage,  produces  ex- 
coriation about  the  armpits,  and  the  effect  is  to 
make  the  ends  of  the  fracture  overlap  each  other  ; 
the  very  thing  which  it  is  wished  to  avoid.  As 
Boyer  remarks,  many  of  the  instruments  which 
have  been  contrived,  are  only  modifications  of 
the  figure  of  0  bandage,  and  are  not  at  all  better. 

Deaault  advised  extension  to  be  made  by  means 
of  the  limb  which  is  articulated  with  the  fractured 
bone.  This  is  done  by  converting  the  humerus 
into  a  lever,  by  carrying  its  lower  end  forward,  in- 
ward, and  upward,  pushing  the  shoulder  backward, 
npward,  and  outward,  and  putting  a  cushion  in  the 
armpit  to  serve  as  a  fulcrum. 

iJesault  used  to  put  in  the  armpit  a  hair  or  flock 
cushion,  five  or  six  inches  long,  and  thieo  inches 
and  .a  quarter  thick  at  its  base.  Two  strings  are 
Httaclied  to  tlio  corners  of  the  base,  which  is  placed 
upward  :  they  cross  the  back  and  breast,  and  aro 
»cd  on  the  shoulder  of  the  other  arm.  The  cushion 
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bemg  thus  placed  m  the  armpit,  and  the  fore-arm 
bent,  Desault  used  to  take  hold  of  the  patient's 
elbo^y,  and  carry  it  forward,  upward,  and  inward 
pressing  it  forcibly  against  the  breast.    By  this' 
mancBuvre,  the  humerus  carries  the  shoulder  out- 
ward, the  ends  of  the  fracture  become  situated  on- 
posite  each  other,  and  all  deformity  is  removed 
An  assistant  is  to  support  the  arm  in  this  position' 
Willie  the  surgeon  is  to  place  one  end  of  a  roller 
nine  yards  long,  in  the  armpit  of  the  opposite  side' 
and  then  apply  the  bandage  over  the  upper  part  of 
the  arm,  and  across  the  back  to  the  same  situation. 
1  fie  arm  and  trunk  are  to  be  covered  with  circles 
ot  the  roller,  as  far  down  as  the  elbow,  drawing 
the  bandage  more  tightly,  the  lower  it  descends. 
Compresses,  dipped  in  camphorated  spirit,  having 
been  placed  along  the  fractured  bone,  Desault 
took  a  second  roller  of  the  same  length  as  the 
first,  and  put  one  end  of  it  under  the  opposite 
armpit,  whence  it  was  carried  across  the  breast 
over  the  compress  and  fracture,  then  down  behind 
the  shoulder  and  arm,  and  after  having  passed 
under  the  elbow,  upwai-d  on  the  breast.  Desault 
next  brought  it  across  to  the  sound  shoulder,  under 
and  round  which  he  passed  it,  for  the  purpose  of 
fixing  the  first  turn.    He  then  conveyed  the  roller 
across  the  back,  brought  it  over  the  compresses, 
carried  it  down  in  front  of  the  shoulder  and  arm, 
under  the  elbow,  and  obliquely  behind  the  back  to 
the  armpit,  where  the  application  began.  The 
same  plan  was  repeated,  until  all  the  roller  was 
spent.    The  apparatus  was  secured  by  pins,  and 
the  hand  kept  in  a  sling. 

Beyer's  apparatus  for  fractured  clavicles  is  more 
simple  than  that  of  Desault.  The  cushion  is  to  be 
applied  under  the  arm.  The  apparatus  consists 
of  a  girdle  of  linen  cloth,  which  passes  round  the 
trunk  on  a  level  with  the  elbow.  It  is  fixed  on 
by  means  of  three  straps  and  as  many  buckles. 
At  an  equal  distance  from  its  extremities  are 
placed  externally  on  each  side  two  buckles,  two 
before  and  two  behind  the  arm.  On  the  lower 
part  of  the  arm  is  to  be  laced  a  piece  of  quilted 
cloth,  five  or  six  fingers  broad.  Foiur  straps  are 
attached  to  it  which  correspond  to  the  buckles  on 
the  outside  of  the  girdle,  and  serve  both  to  keep 
the  arm  close  to  the  trunk,  and  from  moving  either 
backward  or  forward. 

The    principles  of  treatment  inculcated  by 
Desault  are  excellent ;  but  his  manner  of  band- 
aging the  arm  and  shoulder  is  rather  complicated, 
and  in  women,  particularly  inconvenient.  We 
learn  from  Dr.  Reese,  that  in  the  United  States, 
till  very  latelj-,  fractured  clavicles  were  almost 
universally  treated  on  Desault's  plan,  "When 
the  bandage  was  properly  applied,  it  was  found, 
indeed,   adequate    to  fulfil  all   the  necessary 
indications  ;  but  its  complexity,  its  liability  to 
be  deranged,  and  the  pressure  it  made  upon  the 
mamma:  in  female  patients,  rendered  a  substitute 
for  it  in  many  cases  desirable.    In  1816,  Dr.  S, 
H.  Coale,  of  Baltimore,  therefore  invented  an  ap- 
paratus which,  in  his  hands,  was  entirely  success- 
ful in  bad  cases  of  oblique  fracture  of  the  clavicle. 
It  was  made  of  leathern  straps  and  buckles,  per- 
forming tlie  triple  purposes  for  which  'Desault  s 
bandage  was  adapted  ;  "and  its  simplicity  as  well 
as  permanence,  together  with   its  adaptJition  to 
female  patients,  has  brought  it  into  general  use  in 
the  southern  states  of  the  Union.  An  improvement 
Desault's  mode  of  applying  the  bandage  has 
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been  suggested  by  Dr.  Stephen  Brown,  of  New 
York,  and  is  adopted  in  many  parts  of  the  United 
States.  (See  Am.  Med.  Recorder,  vol.  iv. ;  and 
Reese's  Am.  cd.  of  this  Diet.)  A  simple  and  good 
apparatus  for  fractures  of  the  clavicle  and  those  of 
the  neck  of  the  scapula,  was  proposed  many  years 
ago  by  Mr.  Earle.  (Sec  Praet.  Ohs.  on  Siirgery, 
p.  187,  &c.)  It  is  also  calculated  for  cases  of 
dislocated  clavicle,  and  other  injuries  of  the 
shoulder. 

[An  apparatus  was  contrived  by  Heister  for 
making  extension  upon  the  clavicle  in  the  required 
direction,  namely,  backwards  and  outwards.  It 
consisted  of  two  pieces  of  iron  or  wood  joined  to- 
gether in  the  form  of  the  letter  t,  the  perpendicular 
part  being  placed  behind  the  patient's  back  and 
fixed  with  a  strap  round  his  waist,  the  transverse 
portion  passing  behind  his  shoulders  and  projecting 
outwards.  To  the  extremities  of  this  part  the 
shoulders  were  fixed  by  straps  passing  round  under 
the  axilla.  This  transverse  part  of  the  instrument 
was  so  contrived  as  to  be  shortened  or  lengthened 
at  pleasure,  according  to  the  width  of  the  patient's 
shoulders  and  the  degree  of  extension  required. 

A  drawing  of  this  contrivance  vviU  be  found  in 
Mr.  Lonsdale's  Treatise  on  Fractures,  p.  214.  It 
seems  well  calculated  to  fulfil  the  indications  al- 
ready insisted  upon,  but  must  have  been  extremely 
irksome  to  the  wearer. 

Mr.  Henry  Lee  has  lately  contrived  a  more  con- 
venient instrument  acting  on  similar  principles.  (See 
London  Journal  of  Medicine,^e^t.  1857,  p.  799.) 
He  recommends  it  as  specially  adapted  to  cases 
complicated  with  fractures  of  the  ribs,  in  which 
the  usual  pads  and  bandages  might  prove  injurious.] 

The  common  figure  of  8  bandage,  with  a  sling, 
may  be  sufficient  when  the  fracture  is  external  to 
the  coraco- clavicular  ligaments  ;  but  in  other  in- 
stances, it  is  prudent  to  attend  more  strictly  to  the 
indications  pointed  out  by  Desault.  If  surgeons 
understand  why  the  shoulder  should  be  kept  out- 
ward, as  well  as  backward  and  upward,  in  order 
to  bring  the  fragments  into  the  best  apposition, 
they  will  have  no  difficulty  in  accompiisiiing  it 
with  a  thick  wedge-shaped  pad,  or  sling,  and  a 
roller ;  and  if  not  with  these  means,  at  all  events 
with  Boyer's  or  Earle's  apparatus. 

Whatever  method  is  followed,  one  principal  in- 
dication is  always  to  prevent  the  weight  of  the 
arm  from  drawing  downward  the  external  frag- 
ment ;  and  for  this  purpose,  in  England,  a  sling  is 
generally  preferred  to  bandages,  or  any  of  the 
apparatus  sold  in  the  shops. 

I  cannot  quit  this  subject  without  cautioning 
surgeons  never  to  fall  into  the  error  of  supposing 
the  rising  end  of  a  broken  clavicle  to  be  that  which 
is  displaced.  Although  this  is  truly  in  its  right 
situation,  it  has  often  boon  made  by  injudicious 
pressure,  to  protrudu  tlnough  the  integuments, 
one  or  two  instances  of  which  liavc  fallen  under 
my  own  observation. 

Fractures  of  the  Scapula. 

[Fractures  of  the;  scapula  maybe  divided  into — 
1,  fractures  of  the  body  of  the  bone  (including  the 
spinous  process  and  inferior  angle,  which  latter 
some  surgeons  have  coTisidercd  separately)  ;  2,  frac- 
tures of  the  neck  of  the  bono  ;  .'i,  of  the  coracoid 
process  ;  and  4,  of  the  acromion  process.] 

Fractures  of  the  body  of  the  scapula  are  not  corn- 
Won  ;  a  circumstance  explicable  by  ita  deep  and  co- 


vered position,  and  its  great  mobility.  Nor  could 
such  an  accident  arise  without  considerable  direct 
violence.  Fractures  of  the  coracoid  process,  and  of 
the  neck  of  the  scapula,  are  also  rare;  for  though 
these  parts  may  appear  in  the  skeleton  likely  to  be 
often  broken,  their  deep  situation  in  the  living  sub- 
ject, and  the  great  mobility  of  the  entire  bone,  ge- 
nerally saves  them.  Indeed,  as  Boyer  says,  they 
generally  require  great  violence  to  break  them, 
and  then  the  contusion  of  the  soft  parts  is  a  worse 
injury  than  the  fracture  itself:  thus,  this  author 
has  seen  the  coracoid  process  broken  by  the  blow 
of  the  pole  of  a  carriage,  and  the  patient  lost  his 
life  from  the  violence  at  the  same  time  inflicted 
upon  all  the  soft  parts  about  the  shoulder.  {Mai. 
Cliir.  t.  iii.  p.  161.)  Fracture  of  the  acromion 
is  generally,  stated  to  be  more  frequent,  as 
might  be  expected  from  its  prominence  and 
superficial  position.  Mr.  Lonsdale  found,  how- 
ever, out  of  a  total  of  1901  fractures,  eighteen 
were  of  the  scapula,  and  of  these,  eight  were 
of  the  body,  eight  of  the  acromion  process,  two 
of  the  neck,  and  none  of  the  coracoid  process. 
Those  of  the  acromion  and  lower  angle  are  more 
troublesome  to  keep  right;  but  the  most  serious 
cases  are  fractures  of  the  coracoid  process  and  neck 
of  the  bone,  which  cannot  be  kept  right  without 
great  difficulty,  and  are  said  to  be  frequently  fol- 
lowed by  a  considerable  stiffness  of  the  arm,  in- 
ability to  raise  it,  atrophy,  and  even  paralysis. 

1.  [Fractures  ofilie  hody  of  the  scapula  are  most 
commonly  transverse  or  slightly  oblique,  but  some- 
times the}'-  are  vertical,  and  then  the  spinous  pro- 
cess is  included  in  the  fracture.  They  are  always 
occasioned  by  direct  violence,  and  therefore  are 
mostly  accompanied  by  much  contusion  of  the  soft 
parts,  and  sometimes  by  injury  of  the  thoracic 
viscera.  Unless  the  fracture' be  in  the  neighbour- 
hood of  the  inferior  angle,  the  displacement  is 
usually  slight,  but  some  irregularity  or  unnatui-al 
mobility  may  generally  be  distinguished  by  tracing 
the  margins  of  the  bone,  especially  the  posterior, 
or  a  crepitus  may  be  felt  when  the  hand  is  laid 
flat  on  the  bone  and  the  patient's  arm  is  moved 
about.  If  the  fracture  be  in  the  vertical  direction 
irregularity  will  be  felt,  and  crepitus  will  be  pro- 
duced by  tracing  the  spinous  process  with  the 
fingers.] 

When  the  lower  angle  is  broken,  the  serratus 
major  anticus  draws  it  forward,  while  the  rest  of 
the  scapula  remains  in  its  natural  situation  ;  or,  if 
the  angular  portion  be  considerable,  the  teres  major 
and  some  fibres  of  the  latissimus  dorsi  contribute 
to  its  displacement  forward  and  upward. 

The  detached  portion  also  remains  motionless, 
while  the  rest  of  tlie  scapula  is  moved,  and  it  is  so 
separated,  that  no  mistake  can  be  made. 

Treatment.  —  When  the  scapula  is  fractured 
longitudinally  or  transvcrsel}',  it  is  merely  neces- 
sary to  fix  the  arm  to  the  side  by  means  of  a  ban- 
dage, which  includes  the  arm  and  trunk  from  the 
shoulder  to  the  elbow.  Thus  the  motions  of  the 
s]u)ukler,  whicli  are  only  concomitant  with  those 
of  the  arm,  are  prevented.  A  sling  with  one  or 
two  circles  of  a  roller  round  the  trunk  and  lower 
part  (if  the  lunnerus  would  answor  every  purpose. 

Wiien  the  inferior  angle  is  broken  and  drawn 
downward  and  forward  by  the  serrat\i8  major 
anticus,  tiie  scapula  must  bo  pushed  toward  the 
fragment  by  inclining  the  arm  itself  inward,  down- 
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ward,  and  forward,  where  it  is  to  be  kept  with  a 
roller.    Ihe  fragment  is  also  to  be  kept  backward 
as  much  as  possible  Avith  compresses  and  a  roller, 
and  the  arm  is  to  be  supported  in  a  sling. 

In  other  respects  the  danger  of  fractures  of  the 
scapula  depends  less  upon  the  solution  of  continuity 
in  the  bone  than  the  contusion  of  the  soft  parts  or 
injury  of  the  thoracic  viscera.  However,  when 
the  fracture  is  comminuted  and  the  splinters  are 
■  forced  into  the  subscapularis  muscle,  abscesses  may 
form  under  the  bone,  and,  according  to  Boyer 
require  a  perforation  to  be  made  in  it  {Mal.Cldr. 
t.  iii.  p.  165),  a  proceeding  which  I  cannot  bring 
myself  to  think  would  ever  be  judicious,  as  making 
a  depending  opening  in  the  soft  parts  must  be  far 
better  practice.  In  military  surgery  the  scapula 
is  often  injured  by  sabre-cuts  ;  but,  as  Dr.  Hennen 
remarks,  this  bone,  when  preserved  from  motion, 
is  found  in  these  cases  to  unite  with  great  readi- 
ness and  without  future  inconvenience.  (Fri?ici- 
ples  of  Militari/  Surgery,  p.  48,  ed.  2.) 


2.  Fracticre  of  the  nech  of  the  scapula. — [Tliis 
is  understood  to  mean  fracture  of  the  narrow  part 
of  the  bone  opposite  the  notch  in  the  superior  costa, 
so  that  tlie  coracoid  process  with  the  glenoid  cavity 
is  separated  from  the  rest  of  the  bone.] 

When  this  part  of  the  scapula  is  fractured,  the 
weight  of  the  arm  makes  it  drop  down  so  consi 
derably  as  to  give  the  appearance  of  a  dislocation 
but  the  facility  of  lifting  the  humerus  upward,  th 
crepitus,  and  the  falling  of  the  limb  downward 
again  immediately  it  is  unsupported,  are  circum- 
stances clearly  marking  that  the  case  is  not  a  dis 
location.     According  to  Sir  Astley  Cooper,  the 
crepitus  is  best  perceived  through  the  medium  of 
the  coracoid  process.    The  degree  in  which  the 
glenoid  cavity  and  the  head  of  the  humerus  de 
Bcend,  he  observes,  depends  very  much  upon 
whether  the  ligaments  between  the  under  part  of 
the  spine  of  the  scapula  and  the  glenoid  cavity 
are  lacerated  or  not.  ( On  Dislocations,  t^-c.  p.  459. ) 

[The  descent  of  the  glenoid  cavity  towards  the 
axilla  must  also  depend  very  much  on  the  rupture 
of  the  coraco-clavicular  ligaments,  witliout  which 
it  can  scarcely  take  place  to  any  appreciable 
extent. 

This  accident  is  extremely  rare,  so  much  so  that 
some  surgeons,  among  whom  may  be  mentioned 
Mr.  South,  doubt  that  it  ever  occurs.  (See  Trans- 
latio7i  of  Chelius,  vol.  i.  p.  549.)  Sir  A.  Cooper, 
however,  relates  two  cases  which  do  not  appear 
to  admit  of  any  doubt,  and  a  dissection  by 
Duverney  has  proved  the  possibility  of  its  occur- 
rence. Recently  also  Mr.  Pirrie  speaks  of  having 
seen  tliree  cases  in  which  "all  the  sj'mptoms  were 
exceedingly  well  marked."  {Principles  a7id  Fmc- 
tice  ofSuryery,  p.  15C.)] 

The  treatment  of  a  fracture  of  the  neck  of  the 
scapula  consists  in  keeping  the  head  of  tiie  os 
humeri  outwards  by  means  of  a  thick  cushion  in 
the  axilla,  in  keeping  the  glenoid  cavity  and  arm 
raised  with  a  sling,  and  in  preventing  all  motion 
of  the  arm  by  binding  it  to  the  trunk  with  a  roller. 
In  some  of  these  cases  tlie  apparatus  proposed  by 
Mr.  Earle  might  be  useful.  (Pnwt.  Ohs.  in  Surq. 
1823.) 

_  Sonietimcs  great  pain  and  a  crepitus  are  expe- 
rienced on  moving  the  shoulder  joint  after  an 
accident  and  yet  tiie  spine,  the  neck  of  the  scapula, 
«na  all  the  above  parts  are  not  broken.    In  this 


circumstance  it  is  to  be  suspected  either  that  a 
small  portion  of  the  head  of  the  os  brachii,  or  a 
little  piece  of  the  glenoid  cavity  of  the  scapula,  is 
broken  off,  which  latter  occurrence,  I  think  is 
not  very  uncommon.  ' 

[M.  Malgaigne  is  of  opinion  that  the  symptoms 
of  fracture  of  the  neck  of  the  scapula,  as  described 
Oy  bir  A.  Cooper,  are  more  likely  to  be  caused  by 
fracture  of  a  portion  of  the  glenoid  cavity,  accom- 
panied by  dislocation  downwards  into  the  axilla, 
(bee  Traite  des  Fractures,  S,-c.  t.  ii.  p.  551.)] 

3.  Fracture  of  tJie  coracoid process.—  lTUsita.!:-- 
tuie  13  ahvays  caused  by  direct  violence,  and  there-- 
lore  IS  likely  to  be  accompanied  by  severe  contusion  i 
ot  the  soft  parts,  tlie  swelling  from  which  may 
obscure  the  nature  of  the  injury.    Indeed,  the 
mischief  done  to  the  soft  parts  is  often  of  more 
importance  than  the  fracture,  as  in  the  case  related 
by  Boyer,  which  terminated  fatallj',  and  which  has 
been  already  referred  to. 

When  the  coracoid  process  is  fractured,  the  pec- 
toralis  minor,  coraco-brachialis,  and  short  head  of 
the  biceps  concur  in  drawing  it  forward  and  down- 
ward, so  that  its  apex  will  generally  be  felt  lower 
down  than  on  the  sound  side,  and  it  may  be  made 
to  move  while  the  rest  of  the  scapula  is  fixed.  If, 
however,  the  fracture  be  at  the  root  of  the  process] 
the  displacement  may  be  less  evident,  as  it  may 
remain  attached  to  the  under  surface  of  the  clavicle 
by  the  coraco-clavicular  ligaments,  and  unless  these 
fibres  are  ruptured  when  the  fracture  takes  place. 
Its  descent  may  be  prevented.  The  attempts  of 
the  patient  to  move  his  arm  will  occasion  severe 
pain.] 

Treatment. — When  the  coracoid  process  is  frac- 
tured, the  muscles  attached  to  it  are  to  be  relaxed 
by  bringing  the  arm  forward  towards  the  breast 
and  confining  it  there  in  a  sling,  while  the  shoulder 
IS  kept  downward  and  forwai'd,  and  a  compress 
confined  just  under  the  broken  part  with  a  roller. 

[Union  by  ligamentous  substance  is  all  that  can 
be  expected.] 


4.  Fracture  of  tlie  acromion  is  most  commonly 
produced  by  a  blow  or  fall  on  the  shoulder.  The 
fractm-e  is  almost  always  transverse,  and  may 
occur  either  towards  tlie  apex  or  base  of  the  acro- 
mion. The  outer  fragment  is  drawn  downward 
by  the  weight  of  the  arm  and  the  contraction  of 
the  deltoid  muscle,  while  the  trapezius  and  levator 
scapulas  draw  the  rest  of  the  bone  upward  and 
backward.  Tlie  roundness  of  the  injured  shoulder 
is  diminished,  and  part  of  the  attachment  of  the  del- 
toid being  broken  olF,  the  head  of  the  os  humeri  sinks 
towards  the  axilla  as  f;u'  as  the  capsular  ligament 
will  permit. 

[If  the  fracture  be  very  near  the  root  of  the 
process,  the  depression  will  be  greater,  for  then 
the  clavicle  will  fall  as  well,  and  allow  the  whole 
anterior  part  of  the  muscle  to  be  displaced  down- 
wards.   {Lonsdale,  On  Fractures,  ^p.  201.)] 

On  tracing  the  acromion  from  llie  Rpine  of  the 
scapula  to  the  clavicle,  the  surgeon  will  feel  a  de- 
pression just  at  their  junction.  The  distance  from 
the  sternal  end  of  the  clavicle  to  tiie  extremity  of 
the  shoulder  is  lessened.  The  natural  form  of  the 
shoulder  may  be  restored  by  raising  the  arm  by  the 
elbow,  but  "the  deformity  returns  immediately  the 
anil  is  sufibrcd  to  fill  .again.  The  accident  may  be 
distinguiclied  from  a  di-location,  if  the  surgeon  raise 


FRACTURE. 


trie  shoulder  by  pushing  the  humerus  upwards, 
when  a  crepitus  will  be  perceptible  to  the  surgeon's 
hand  applied  over  the  acromion  on  the  limb  being 
rotated.  The  patient  feels  a  sense  of  weight,  as  if 
his  arm  were  dropping  off,  and  there  is  but  little 
power  to  raise  the  limb. 

Treaimcnl. — The  fractured  acromion  requires  the 
larm  to  be  so  raised  that  the  head  of  the  os  brachii 

■  will  push  up  the  acromion,  while  an  assistant  pushes 

■  the  scapula  forward  and  downward  in  a  contrary 
direction  to  that  of  the  ami.   To  maintain  this  posi- 

;  tion,  a  circular  bandage  is  to  be  applied  round  the 

.  arm  and  body. 

Desault  used  to  apply  also  a  wedge-shaped 

I  cushion  under  the  axilla  before  putting  on  tiie 
bandage,  in  order  to  make  the  head  of  the  os 
brachii  project  more  upward  on  bringing  the  arm 

rnear  the  side  ;  but  Sir  Astley  Cooper  finds  that  a 

.  cushion  so  placed  does  harm  by  throwing  the  head 
of  the  OS  humeri  outward,  and  widely  separating 
the  acromion  from  the  spine  of  the  scapula.  He 

:  approves  of  raising  the  elbow  and  keeping  the  arm 
fixed.    He  also  relaxes  the  deltoid  muscle  by 

:  means  of  a  cushion  put  between  the  elbow  and 

:  the  side,  the  elbow  inclining  a  little  backwards  ; 

'.  the  limb  is  to  be  bound  to  the  chest  in  this  posi- 

■  tion  with  a  roller.  The  union  may  take  place  by 
bone,  but,  owing  to  the  difficulty  of  maintaining 
the  coaptation,  the  uniting  substance  is  generally 
ligamentous.    (See  Sir  A.  Cooper,  On  Dislocations, 

ip.  455.) 

'■  Fractures  of  the  Humerus. 

[The  humerus  m.iy  be  broken  at  any  point  of 
its  length  or  at  either  of  its  extremities.  The 

•  fractures  of  each  of  these  divisions  of  the  bone 
differ  so  much  in  their  characters  that  each  will 

;  necessarily  require  to  be  separately  considered.] 

]  Fradiires  nf  the  Upper  Extremity  of  llie  Humerus. 

[The  injuries  occurring  to  this  portion  of  the 
bone  must  again  be  subdivided  into — \,  fractures 
of  the  stirgical  neck  ;  1,  fractures  of  the  anatomical 
neck ;  and  3,  fractures  of  the  tuberosities.  The 
'  surgical  neck  is  that  part  of  the  bone  which  is 
bounded  above  by  the  tuberosities,  and  below  by 
commencement  of  the  insertion  of  the  muscles 
attached  to  the  margins  of  the  bicipital  groove, 
viz.  the  pectoralis  major,  the  latissimus  dorsi,  and 
teres  major.  The  anatomical  neck  is  the  circular 
narrowing  which  separates  the  tuberosities  from 
the  head.  The  term  extracapsular  has  also  of  late 
years  been  applied  to  designate  the  former,  and 
intracapsular  the  latter  class  of  cases.  Separation 
of  the  epipliysis  from  the  shaft  of  tlic  bone  not  uu- 
frequently  happens  in  young  persons,  and  tills 
shuuld  be  considered  as  a  variety  of  the  fracture 
of  the  surr/ical,  and  not  of  the  imalomical  neck,  as 
it  was  described  by  Sir  A.  Cooper,  since  the  line 
of  union  of  the  epiphysis  witii  the  shaft  is  situated 
below  the  tuberosities.  Sir  A.  Cooper  described 
the  line  of  union  of  tlie  epiphysis  as  the  ana- 
tomical neckj  while  lie  spoke  of  the  surgical 
neck  as  extending  from  the  articulation  as  low 
down  as  the  insertion  of  the  coraco-bracliialis 
and  deltoid  muscles.  This  description,  from  so 
eminent  an  authority,  lias  given  rise  to  consid- 
erable confusion,  but  it  will  be  understood  that 
in  the  present  edition  of  this  dictionary  the  terms 
are  used  strictly  in  nccordanco  with  the  limitations 
above  given.]  , 
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1.  Fracture  of  the  surr/ical  neck. — [This  is  the 
most  frequent  injury  met  with  at  this  end  of  the 
bone  ;  it  is  generally  caused  either  by  a  direct 
blow,  or  by  a  fall  on  the  shoulder  with  the  arm  in 
contact  with  the  side.] 

An  acute  pain  is  experienced  at  the  moment  of 
the  fall ;  sometimes  the  noise  of  something  break- 
ing is  heard.  There  is  always  a  sudden  inability 
to  move  the  limb,  which,  left  to  itself,  remains 
motionless.  But,  on  external  force  being  applied, 
it  readily  yields,  and  admits  of  being  moved  with 
the  greatest  ease  in  every  direction.  Such  motion 
is  attended  with  severe  pain,  and  if  carried  too  far 
may  cause  ill  consequences,  as  has  been  observed 
in  patients  in  whom  the  fracture  has  been  mistaken 
for  dislocation. 

Fractures  of  the  neck  of  the  humerus  are 
alwaj's  attended  with  displacement,  produced  by 
the  action  of  the  pectoralis  major,  latissimus  dorsi, 
and  teres  major,  which,  being  attached  to  the 
lower  portion  near  its  superior  extremity,  draw  it 
first  inward  and  then  upward,  in  which  last  direc- 
tion it  is  also  powerfully  urged  by  the  biceps,  coraco- 
brachialis,  and  long  portion  of  the  triceps.  In 
this  case  the  superior  portion  itself  is  directed  a 
little  outward  bj'  the  action  of  the-  infra-spinatus, 
supra-spiuatus,  and  teres  minor,  which  make  the 
head  of  the  humerus  perform  a  rotatory  motion 
in  the  glenoid  cavit}"-. 

Below  the  acromion  a  depression  is  remarkable, 
always  situated  lower  down  than  that  which  at- 
tends a  dislocation.  If  we  place  one  hand  on  the 
head  while  the  lower  part  of  the  bone  is  moved 
in  various  directions  with  the  other  hand;  or  if, 
while  extension  is  made,  an  assistant  communi- 
cates to  the  bone  a  rotatory  motion,  the  following 
circumstances  are  perceived  : — 1,  the  head  of  the 
humerus  remains  motionless  ;  2,  a  more  or  less 
distinct  crepitus  is  felt  arising  from  the  two 
ends  of  the  fracture  rubbing  against  each  other. 
These  two  symptoms  are  characteristic  of  the 
accident,  but  the  swelling  of  the  joint  may  prevent- 
us  from  detecting  them. 

Sometimes  there  is  no  displacement  of  the  ends 
of  the  fracture,  and  then,  as  most  of  the  symptoms 
are  absent,  the  diagnosis  is  more  difficult.  In 
general,  however,  the  ends  of  the  fracture  are  dis- 
placed, and  in  this  circumstance  it  is  the  lower 
one  which  is  out  of  its  proper  position,  and  not  the 
upper  one,  which  is  of  little  extent,  and  is  not 
acted  upon  by  many  muscles. 

The  displacement  is  generally  not  voiy  percep- 
tible in  regard  to  length,  unless  the  fr.acture  be 
very  oblique,  and  its  pointed  spicuhi  irritate  the 
muscles  and  make  tlicm  contract  with  increased 
power ;  or  unless  the  blow,  which  was  violent, 
continued  to  operate  after  the  bono  liad  been 
broken  and  forced  the  ends  of  the  fracture  from 
their  6t;ite  of  apposition.  In  this  way  the  body 
of  the  humerus  hiis  been  drawn  or  driven  upward, 
so  as  to  protrude  through  the  deltoid  muscle  and 
integuments  far  above  the  height  of  the  head  of  llio 
bone. 

But  commonly,  as  Petit  observes,  the  weight  of 
the  limb  powerfully  resists  the  action  of  tlic 
muscles,  and  the  displacement  of  the  fracture  is 
more  liable  to  be  transverse.  In  this  circumstance 
the  lower  end  of  the  fracture  is  displaced  inward, 
and  rarely  in  any  other  direction.  In  the  most 
frequent  case  the  elbow  is  separated  from  the 
trunk,  and  cannot  be  brought  near  it  without  pain. 


'^^^  FKACTURE, 
According  to  Sir  A.  Cooper,  the  upper  end  of  the 


main  portion  of  the  humerus  sinks  into  the  axilla, 
where  it  can  be  felt,  and  the  deltoid  ia  drawn 
down  by  it  so  that  the  roundness  of  the  shoulder 
is  diminished.    {On  Dislocations,  %;c.  p.  459.) 

When  the  accident  is  produced  by  a  direct  blow 
or  fall  on  the  fleshy  part  of  the  shoulder,  the  del- 
toid is  sometimes  contused  and  affected  with  ecchy- 
mosis.  Blood  may  even  be  eflfused  from  some  of 
the  ruptured  articular  veins  or  arteries,  and  form 
a  collection. 

[IVr.  Malgaigne,  on  the  other  hand,  states  that 
in  a  great  majority  of  the  cases  which  he  has  met 
with  the  deformity  was  very  trifling,  and  the  frac- 
tured ends  were  geldom  completely  separated  from 
each  other.  Out  of  more  than  twenty  examples 
he  only  saw  two  in  which  there  was  "  sensible 
and  recognisable"  displacement.  (Sea  Traiie  des 
Fractures,  p.  5]5.)  ] 

Fractures  of  the  neck  of  the  humerus  have,  not 
unfrequently  from  want  of  attention,  been  con- 
founded with  dislocations,  notwithstanding  the 
difl^erence  in  the  diagnostic  symptoms  of  the  two 
accidents. 

On  this  part  of  the  subject  some  admirable  ob- 
servations were  made  by  Dupuytren.     Every  per- 
son, he  remarks,  who  meets  either  with  a  -disloca- 
tion, or  a  fracture  of  the  upper  end  of  the  humerus, 
has  fallen  upon  the  corresponding  side  of  the 
body ;  but  the  position  of  the  limb  at  the  moment 
of  the  fall  has  not  been  the  same  in  both  cases  ; 
and  this  difi'erence  commonly  determines  the  kind 
of  injury  which  is  to  follow,  and  furnishes  the 
means  of  recognising  it.    If,  in  falling,  the  patient 
separates  his  arm  from  the  side,  and  puts  out 
his  hand  to  weaken  the  effects  of  the  fall,  the 
accident  will  be  a  dislocation  of  the  head  of  the 
humerus,  without  fracture.    On  the  contrary,  if 
the  arm  be  kept  close  to  the  side,  as  in  an  unex- 
pected fall,  or  when  the  hand  is  confined  in  the 
breeches  pocket,  the  weight  of  the  body  then 
acts  upon  the  cushion  of  the  shoulder,  and  if 
there  is  any  displacement,  it  arises  from  a  fracture 
of  the  head,  or  upper  part  of  the  humerus.    If  the 
case  be  a  dislocation,  the  hand  having  struck  the 
ground  is  usually  marked  by  mud,  dirt,  abrasions, 
or  ecchymosis:   if  a  dislocation,  the  violence 
having  operated  directly  on  the  cushion  of  the 
shoulder,  the  hand  is  free  from  those  appearances, 
and  the  part  of  the  dress  covering  the  deltoid  pre- 
sents traces  of  having  come  in  contact  with  the 
ground  ;   or  the  skin  of  the  shoulder  exhibits 
marks  of  contusion.    In  dislocation,  ecchymosis 
is  situated  at  the  internal  and  forepart  of  the  arm  ; 
in  fracture,  it  is  upon  the  very  cushion  of  the 
shoulder.    In  dislocation,  ecchymosis  is  less  fre- 
quent than  in  fracture.     In  both  accidents  the 
acromion  is  prominent,  but  more  so  in  dislocation; 
and  in  fracture  the  deltoid  is  shortened,  and,  as  it 
were,  swollen.    In  fracture  the  vacancy  under  the 
acromion  is  less  than  in  dislocation,  and  the 
prominence  in  the  axilla  much  less.    In  disloca- 
tion there  is  no  crepitation  —  no  ready  movable- 
ncss  of  the  limb,  as  in  fracture.    Dislocation  re- 
quires greater  efforts  for  its  reduction,  for  the 
maintenance  of  which  it  is  sufficient  to  confine  the 
arm  close  to  the  side  ;  but  in  fracture  of  tlie 
upper  part  of  the  humerus  an  apparatus  ia  indis- 
pensable to  hinder  the  muscles  from  reproducing 
the  displacement.    A  fracture,  without  displace- 
ment, may  be  mistaken  for  a  simple  contusion. 


The  crepitus  and  mobility  felt  in  the  injured  part  • 
on  rotating  the  lower  portion  of  the  humerus,  are' 
the  only  means  of  ascertaining  the  nature  of  the 
accident;  but  care  must  be  taken  not  to  be  deceived 
by  the  kind  of  crackling  felt  in  examining  the 
shoulder  after  a  severe  contusion,  and  which  arises 
from  inflammation  of  the  articular  surfaces,  and  a 
deficiency  of  synovia,  (See  Dupuytren,  in  Clin. 
C/iir.t.  iii.  p.  106.) 

[The  position  of  the  limb  at  the  moment  of  the 
fall,  and  the  situation  of  the  ecchymosis,  are  how- 
ever, by  no  means  such  reliable  signs  as  Dupu)-- 
tren  supposed  them  to  be,  for  it  is  now  known 
that  dislocations  are  also  not  unfrequently  caused 
by  falls  upon  the  shoulder,  with  the  arm  close  to  the 
side.    (See  Dislocation  op  the  Shoulder.) 

There  is  a  class  of  cases,  however,  in  which  the 
symptoms  are  by  no  means  so  distinct  as  usual,  and 
this  is  when  the  fragments  have  become  impacted, 
the  upper  end  of  the  shaft  having  been  driven  into 
the  cancellated  texture  of  the  head  and  tuberosities. 
In  these  cases  the  fractured  surfaces  may  be 
only  very  slightly  movable  on  each  other,  and 
there  may  be,  therefore,  great  difficulty  in  detec- 
ting crepitus  ;  the  deformity  may  be  only  trifling, 
and  the  head  of  the  bone  may  even  be  felt  to 
move,  with  the  shaft  when  the  latter  is  rotated. 

Mr.  R.  W.  Smith  thus  describes  the  signs  of 
this  somewhat  obscure  injury : 

"  When  a  person  falls  on  the  upper  and  outer 
part  of  the  shoulder,  and  at  once  loses  the  power 
of  executing  the  motions  natural  to  the  articulation, 
when  none  of  the  characters  of  luxation,  or  of 
the  ordinary  fractures  of  the  neck  of  the  humerus 
are  present,  and  where  at  the  same  time  there  is 
a  certain  degree  of  deformity,  which,  though  slight, 
it  is  by  no  means  easy  to  remove,  and  an  unusual 
difficulty  in  detecting  crepitus,  we  have  grounds 
for  suspecting  the  existence  of  an  impacted  fracture 
of  the  neck  of  the  bone. 

"  In  order,  however,  to  form  a  more  decided 
opinion  as  to  the  nature  of  the  lesion  which  the 
bone  has  suflfered,  let  the  surgeon  with  both  hands 
grasp  the  head  of  the  bone  with  firmess  sufficient 
to  maintain  it  as  nearly  as  possible  in  a  fixed 
position,  while  an  assistant  rotates  the  elbow  ;  by 
this  method  crepitus  can  be  produced  in  the  great 
majority  of  cases."     (Treatise  on  Fractures,  *c.  p. 

186-,  im.) 

In  young  persons,  instead  of  fracture,  separation 
in  the  line  of  union  of  the  epiphysis  with  the 
shaft  most  commonly  happens,  but  the  symptoms 
of  this  accident  do  not  differ  very  materiallj'-  from 
those  of  the  ordinary  fracture  of  the  surgical  neck. 
The  head  of  the  bone  remains  in  the  glenoid  cavity; 
a  slight  depression  is  seen  beneath  it,  and  it  re- 
mains motionless  when  the  shaft  of  the  humerus  is 
rotated.  The  upper  extremity  of  the  shaft  of  the 
bone  is  drawn  inwards  by  the  muscles  which  con- 
stitute the  folds  of  the  axilla,  and  forms  an  abrupt 
projection  beneath  the  coracoid  process,  but  it  is 
seldom  drawn  so  far  inwards  as  to  enable  it  to 
clear  comiiletelj'  the  surface  of  the  superior  portion, 
and  consequently  there  is  but  little  displacement 
as  regards  the  length  of  the  bone.  The  projection 
of  the  upper  surface  of  the  shaft  feels  smoother  than 
in  an  ordinary  fracture,  and  the  crepitus  is  less 
rough  and  grating  than  usual,  (See  li.  JC.  Smit/i, 
op.  cit.  p.  200.) 

It  will  bo  found  that  these  are  as  nearly  as 
possible  the  symptoms  referred  by  Sir  A.  Cooper 
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the  "  fracture  through  the  tubercles  or  at  the 
anatomical  neck" — (See  A.  Cooper,  On  Fraclurcs 
^■c.cd.  by  B.  Cooper,  p.  427) — but  which  really  be- 
long to  the  fracture  of  the  surgical  neck,  or  to  the 
epiphysary  disjunction,  which  is  the  same  thing.] 

Treaiment  of  fniclures  of  the  suryical  neck  of 
the  humerus.. — The  reduction  takes  place  Of  itself, 
on  employing  a  very  little  force,  methodically 
directed.  If  the  surgeon  put  his  hands  on  the 
situation  of  the  fracture,  it  is  rather  to  examine 
the  state  of  the  ends  of  the  broken  bone,  than  to 
accomplish  a  thing  seldom  required,  namely,  what 
is  implied  by  the  term  coaptation. 

In  the  treatment,  the  three  indications  are, 

1.  To  render  the  arm  and  shoulder  immovable  : 

2.  To  bring  outward  the  lower  end  of  the  fracture; 

3.  To  draw  downward  the  same. 

[These  objects  may  be  accomplished  by  the  ap- 
plication of  four  splints;  one  on  the  anterior,  one  on 
the  posterior,  one  on  the  outer,  and  one  on  the  inner 
side  of  the  limb;  the  three  first  mentioned  should 
extend  as  high|as  the  acromion,  but  that  on  the  inner 
side  must  of  course  cease  at  the  axilla.  These  splints 
may  be  retained  either  by  a  bandage  or  by  straps 
and  buckles,  and  when  they  have  been  adjusted, 
a  wedge-shaped  cushion  should  be  placed,  with  its 
base  upwards,  in  the  axilla,  and  the  arm  then 
bandaged  to  the  side.  The  cushion  is  for  the 
purpose  of  pressing  outwards  the  lower  end  of 
the  fracture,  and  to  prevent  its  being  drawn  in- 
wards towards  the  chest  by  the  action  of  the 
mtiscles.  Sir  A.  Cooper  recommended  two  splints, 
one  anteriorly  and  one  posteriorlj^  with  a  pad  in 
the  axilla,  and  the  arm  fixed  to  the  side  by 
the  clavicular  bandage  ;  the  hand  and  not  the 
elbow  to  be  supported  by  a  sling,  as  if  the  elbow 
be  raised,  the  upper  end  of  the  bone  projects 
forward,  or  the  fragments,  if  the  fracture  is  oblique, 
may  be  made  to  overlap,  while,  on  the  other  hand, 
if  the  arm  is  allowed  to  hang  by  the  side  unsup- 
ported at  the  elbow,  the  weight  of  the  arm  is  a 
constant  source  of  extension  upon  the  broken  end 
of  the  bone.    {On  Dislocations,  p.  430,  434.) 

Mr.  Tyrrell  states  that  in  one  instance,  in 
which  he  could  not  otherwise  succeed  in  removing 
the  deformity,  he  found  the  bone  maintained  its 
natural  position  when  raised  and  s'.ipported  at  a 
right  angle  with  the  side  ;  he  therefore  applied  a 
rectangular  splint,  one  portion  of  which  rested 
against  the  side  of  the  patient  whilst  the  arm 
reposed  upon  the  other  part,  and  in  this  way  he 
succeeded  in  retaining  the  pieces  in  their  proper 
relative  positions. 

Tills  case  is  worthy  of  attention,  for  the  position, 
though  no  doubt  irksome  to  the  patient,  is  very 
advantageous  as  regards  the  position  of  tlie  upper 
fragment,  when  as  very  frequently  happens,  it  is 
directed  outvvards  by  the  action  of  the  capsular 
muscles  ;  and  since,  from  the  small  size  of  this  piece 
and  its  deep  situation,  it  is  ahuost  inipossil)lc  to 
act  upon  it  directly,  tlio  only  way  to  remedy  the 
deformity  is  to  raise  the  sliaft  of  the  bone  until 
the  axes  of  both  pieces  are  made  to  correspond.] 

2.  Fracture  of  the  anatomical  neck  of  the  humerus. 
— Indisputable  facts  prove  the  possibility  of  the 
anatomical  neck  of  the  bono  being  fractured,  and 
C.  Larbaud  showed  IJichat  the  linnienis  of  a 
young  man,  aged  17,  the  head  of  which  bone  was 
accurately  detached  from  its  body  by  a  division 
which  had  passed  obliquely  through  the  upper  part 


of  the  tuberosities.  Another  example,  proved  by 
dissection,  was  recorded  by  Delpecli.  {Chirurgie 
Clinique.)  An  instance  of  this  kind  was  pointed 
out  to  me  in  the  spring  of  1821,  in  St.  Bartholo- 
mew's Hospital.  Tlie  patient  was  a  boy,  whose 
elbow  had  been  strongly  kept  up,  on  the  supposi- 
tion that  the  case  was  a  fracture  of  the  neck  of 
the  scapula,  and,  consequent!}',  the  irregular  end 
of  the  humerus  formed  a  remarkable  projection 
in  front  of  the  acromion,  yet  capable  of  being 
pushed  back,  where,  however,  it  would  not  re- 
main. 

[In  addition  to  these  cases,  there  is  now  abun- 
dant evidence  of  the  occurrence  of  this  injur}'-, 
though  it  is  much  more  rare  than  fracture  of  the 
surgical  neck.  It  may  be  completely  intracapsular, 
the  head  of  the  bone  being  detached  from  the 
shaft  and  tuberosities,  and  lying  loose  in  the 
cavity  of  the  joint  ;  or  it  may  include  a  portion 
of  one  or  both  tuberosities,  and  it  will  then  be 
partly  an  intracapsular,  and  partly  an  extra- 
capsular fracture.  The  signs  of  this  injury  are 
somewhat  obscure  ;  it  is  always  caused  by  direct 
violence,  such  as  a  severe  blow  or  fall  on  the 
point  of  the  shoulder  ;  after  which  the  patient 
loses  all  power  to  move  the  limb,  and  though 
the  surgeon  can  readily  do  so,  yet  very  severe 
pain  is  caused  by  the  attempt.  Usually  there 
is  not  much  displacement,  the  muscles  attached 
to  the  tuberosities  counteract  the  influence  of  those 
inserted  into  the  margins  of  the  bicipital  groove, 
and  retain  the  upper  end  of  the  bone  in  its  place. 
The  fractured  surfaces,  therefore,  remain  in  contact, 
and  crepitus  may  be  felt  when  the  arm  is  moved. 

The  impairment  of  the  motions  of  the  joint  and 
crepitus  are  in  fact,  as  Mr.  Smith  observes,  al- 
most the  only  direct  symptoms  upon  which  the 
surgeon  can  depend,  but  his  opinion  will  be 
strengthened^  by  the  absence  of  the  signs  of  any 
of  the  other  injuries  occmring  in  this  region,  and 
by  finding  that  all  the  neighbouring  prominences 
of  bone  retain  their  proper  relations  to  each  other. 
Sometimes,  however,  the  shaft  of  the  bone  is 
drawn  a  little  forwards  and  inwards  towards  the 
coracoid  process,  and  there  will  then  be  a  project- 
tion  at  the  anterior  part  of  the  joint,  and  a  corre- 
sponding depression  posteriorly  under  tlie  acro- 
mion. In  most  cases  there  is  severe  contusion  of 
the  soft  parts  covering  the  joint,  and  the  swelling 
arising  from  this  cause  may  add  materially  to  the 
difHcuity  of  the  diagnosis. 

In  this  case  also,  as  in  the  extracapsular  frac- 
ture, the  fragments  may  become  impacted,  but  it 
is  now  the  superior  piece  which  is  the  smaller,  and 
which  is  driven  into  tlio  inferior  or  larger  bet  ween  tlie 
tuberosities,  one  or  other  of  which  processes  is  usually 
at  the  same  time  broken  oif  or  bent  outwards  from 
the  shaft.  Mr.  R.  W.  Smith  thus  describes  the 
symptoms  of  the  intracapsular  impacted  fracture, 
which  arc  more  marked  than  those  of  the  simple 
or  non-impacted  variety.  "  The  arm  is  slightly 
shortened,  the  acromion  process  projects  more  than 
natural,  and  the  shoulder  has  lost  to  a  certain  ex- 
tent its  rounded  form;  the  upper  extremity  of  the 
sliaft  of  the  humerus  is  ajiproximated  to  tlic  acro- 
mion, and  the  entire  of  the  globular  head  of  the 
bone  cannot  be  felt.  In  consequence  of  the  ac- 
companying fracture  of  the  tuberosity  crepitus  can 
be  readily  detected,  when  the  shoulder  is  grasped 
with  moderate  firmness  and  the  arm  rotated.  The 
absence  of  a  rounded  tumor  in  the  axilla,  and  the 
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impossibility  of  feeling  the  glenoid  cavity,  are  suf- 
ficient to  enable  us  to  distinguish  this  injury  from 
luxation."  (Op.  cit.  p.  188.)  This  author  describes 
one  very  singular  case,  in  which  the  head  of  the 
bone  was  found  to  be  completely  reversed  in  the 
articulation,  so  that  its  fractured  surface  was  di 
rected  towards  the  glenoid  cavity,  and  the  caitila 
ginous  articulating  surface  thrown  towards  the 
shaft,  and  driven  to  a  considerable  distance  into 
the  cancellated  tissue  between  the  tubercles 
(p.  194).  M.  Nelaton  refers  to  two  similar  cases, 
(See  Elem.  de  Pathol.  Chir.  t.  i.  p.  736.) 

In  the  intracapsular  fracture,  accompanied  with 
impaction,  the  fragments  are  retained  in  so  firm 
and  continuous  contact  with  each  other,  that  di 
rect  osseous  union  can  take  place  without  much 
difficulty.  But  in  the  non-impacted  variety  the 
superior  fragment  is  cut  off  from  all  connection 
with  the  surroiiiiding  tissues,  and  is  in  danger  of 
perishing  for  want  of  nutrition,  and  acting  as  a 
foreign  body  in  the  articulation.  In  some,  though 
fortunately  very  rare  instances,  this  has  been  found 
to  occur,  and  the  head  of  the  bone  has  been  elimi- 
nated from  the  joint  by  suppuration. 

Notwithstanding,  however,  these  unfavourable 
circumstances,  even  where  there  is  no  impaction, 
osseous  consolidation  may  still  be  accomplished. 
But  it  is  highly  probable,  that  in  the  cases  in 
which  this  fortunate  result  has  occurred,  the  vas- 
cular communication  between  the  fragments  has 
not  been  entirely  cut  ofi',  but  that  they  have  re 
niained  partially  connected  together  by  the  attach- 
ment of  the  capsular  ligament,  the  vascular  supply 
derived  from  which  proves  adequate  to  the  pre- 
servation of  the  vitality  of  the  head  of  the  bone, 
although  it  may  not  be  sufficient  to  enable  it  to 
take  a  very  active  part  in  the  process  of  osseous 
union.  (R.  W.  Smith,  op.  cit.  p.  190.)  In  all 
cases,  indeed,  whether  impacted  or  not,  the  repara 
tion  of  the  injury  is  chiefly  accomplished  by  the 
lower  fragment,  which  throws  out  bony  matter  in 
great  profusion,  so  as  to  incase,  as  it  were,  the 
superior  fragment.  (See  also  A,  Cooper,  On  Dis- 
locations, p.  428.) 

Treatment  of  fractures  of  the  anatomical  nech  of 
the  humerus. — In  the  non-impacted  intracapsular 
fracture  no  coaptation  is  required,  since  the  parts 
remain  in  contact,  and  are  usually  in  their  natural 
situation  or  nearly  so.  The  object  of  the  treat- 
ment, therefore,  is  merely  to  keep  the  parts  at  rest 
as  completely  as  possible  while  union  is  going  on, 
and  for  this  purpose  all  that  is  necessary  in  most 
cases  is  to  bandage  the  arm  to  the  side  and  sup- 
port the  forearm  in  a  sling.  The  pad  in  the  a-^cilla 
should  not  be  used,  since  by  throwing  outwards 
the  shaft  of  the  bone  it  would  tend  to  separate 
the  fragment.'!,  and  so  to  prevent  osseous  union, 
which  can  in  this  case  scarcely  be  expected  to  take 
place  unless  the  surfaces  are  maintained  in  close 
and  continuous  apposition. 

The  impacted  intracapsular  fracture  always 
unites  with  a  certain  amount  of  deformity,  which 
it  would  be  imprudent  to  attempt  to  obviate,  for 
even  if  we  succeeded,  we  should  thus  niatcrialiy 
diminish  the  chance  of  osseous  consolidation.  It 
is  sufficient,  therefore,  to  keep  the  arm  at  rest  in 
the  way  above  recommended,  but  to  inform  the 
patient  at  tlic  same  time,  that  a  certain  degree  of 
deformity  and  of  impairment  of  the  motions  of  the 
joint  will  be  a  pennanent  result  of  the  injury. 
W.  Smith,  op.  cit.  p.  11)1.)    Mr.  Smith  gives 


a  drawing  of  a  bone  in  which  this  fracture  bad 
occurred,  and  which  he  had  an  opportunity  of 
examining  some  years  after  the  accident.  Firm 
union  has  taken  place  ;  the  head  of  the  bone  is 
deeply  sunk  into  the  shaft,  the  upper  extremity  of 
which,  witli  the  tuberosities,  appears  as  if  bent 
outwards.  In  the  museum  of  St.  Mary's  Hospital 
is  a  humerus  which  is  almost  identical  in  appear- 
ance with  this  drawing. 

In  all  these  cases,  passive  motion  should  be  em- 
ployed as  soon  as  the  imion  has  become  firm.] 

3.  [Fracture  of  the  greater  tuberosity,  by  which 
that  process  is  detached  from  the  rest  of  the  bone, 
occasionally  happens.  In  this  injury  the  pieces  are 
widely  separated,  the  tuberosity  being  drawn 
backwards  by  the  muscles  attached  to  it,  and  the 
shaft  of  the  bone  forwards  and  inwards  by  the 
pectoralis  major  and  subscapularis.  The  result  is 
a  great  increase  in  the  breadth  of  the  shoulder 
from  before  backwards,  while  its  rotundity  is  at 
the  same  time  diminished,  and  the  acromion  be- 
comes more  prominent  than  natural.  On  a  closer 
examination,  two  prominences  may  be  distinguished, 
separated  by  an  intervening  depression.  The  an- 
terior of  these,  situated  beneath  the  coracoid  pro- 
cess, belongs  to  the  head  of  the  bone  ;  it  will  there- 
fore be  felt  to  move  when  the  aim  is  rotated  at  the 
elbow.  The  posterior  is  the  detached  tuberosity, 
and  does  not  follow  any  movement  communicated 
to  the  shaft  of  the  bone.  Crepitus  may  perhaps  be 
produced  when  the  shoulder  is  compressed  so  as  to 
bring  the  two  portions  of  bone  into  contact.  The 
patient  cannot  raise  his  arm  by  his  own  efforts 
beyond  the  horizontal  line  ;  it  is  usually  separated 
from  the  side,  but  can  be  approximated  to  it  with- 
out diflicult}'. 

When  the  head  of  the  humerus  is  situated  he- 
7ieathihe  coracoid  process,  it  is  questionable  whether 
the  accident  might  not  with  greater  proprietj'  be 
considered  as  a  dislocation  of  the  shoulder-joint 
complicated  with  fracture  of  the  tuberosity.  (See 
DiSLOCATiONS,ante,  p.  520.)  The  tuberosity  may, 
however,  doubtless  be  broken  off  without  so  great 
a  displacement  of  the  rest  of  the  bone  as  has  been 
ere  assigned  to  it,  in  accordance  with  the  descrip- 
tion given  by  Mr.  Smith. 

The  treatnient  consists  in  fixing  the  shoulder, 
and  drawing  backwards  the  shaft  of  the  bone  by 
the  figure  of  8  bandage,  and  binding  the  arm  to 
the  side.    (See  R.  W.  Smith,  On  Dislocations,  ^-c, 
176,  and  also  A,  Cooper,  p.  435.) 


[Fracture  of  the  nech  of  the  htmerus  with  dis- 
location of  the  head  of  the  bone.  —  This  accident, 
according  to  Sir  A.  Cooper,  is  generally  caused  by 
\  violent  fall  on  the  shoulder.  By  the  first  im- 
pression of  the  .accident  the  os  humeri  is  dislocated, 
and  by  a  second  the  neck  of  the  lone  is  broken, 
and  the  head  is  detached  and  lodges  in  the  a.xilla. 
The  symptoms  bear  some  resemblance  to  those  of 
the  simple  dislocation  downwards,  inasmuch  as  the 
head  of  the  bone  may  be  felt  in  the  axilla  when 
the  arm  is  raised  ;  but  it  cannot,  as  in  dislocation, 
he  made  to  move  when  the  arm  is  rotated  at  the 
Ibow.  There  is  also  less  hollow  below  the  acro- 
mion, because  the  broken  extremity  of  the  shaft 
of  the  bone  quits  the  head  and  becomes  lodged  ni 
the  glenoid  cavity  of  the  scapula.  An  indistinct 
crepitus  may  be  produced  by  the  friction  of  these 
latter  parts  against  each  other.    The  injured  arm 
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is  shorter  than  its  lellow,  and  is  usually  drawn 
somewhat  inwards  by  the  action  of  the  coraco- 
brachialis  and  deltoid  muscles.  The  nature  of  the 
accident  will  often  be  much  obscured  by  the  effusion 
of  blood,  and  by  the  inflammation  which  speedily 
follows.  Sir  A.  Cooper  mentions  four  cases  in  which 
death  ensued  at  some  distance  of  time  after  the 
accident,  and  the  parts  were  examined.  In  two 
the  fracture  was  at  the  anatomical  neck,  and  with- 
in the  capsule  ;  in  the  other  two  it  appears  to 
have  been  situated  below  the  tubercles.  In  all 
four  a  more  or  less  perfect  joint  had  been  formed 
between  the  glenoid  cavity  and  the  shaft  of  the 
humerus,  and  the  head  had  become  connected, 
either  by  bone  or  ligament,  with  the  inferior  costa 
of  the  scapula  or  with  the  subscapular  fossa.  All 
the  lower  movements  of  the  shoulder  were  tolerably 
perfect,  but  the  arm  could  not  be  raised  beyond  a 
right  angle  with  the  body.  ( On  Dislocations,  S^c. 
p.  418.)  M.  Malgaigne  records  eight  cases  of 
fracture  at  the  anatomical  neck  accompanied  with 
dislocation  ;  two  of  the  eight,  however,  are  the 
same  which  have  been  already  referred  to  as  related 
by  Sir  A.  Cooper.  In  four  the  head  was  displaced 
into  the  axilla ;  in  two  it  had  escaped  from  the 
capsule  backwards  on  to  the  dorsum  of  the  scapula, 
and  in  the  remaining  two,  forwards  under  the  cla- 
vicle. (See  Malgaigne,  Traite.  cles  Fractures,  A-c. 
t.  ii.  p.  548.) 

In  the  treatment,  it  is  useless  to  attempt  to 
reduce  the  dislocation  of  the  head  of  the  bone ; 
but  we  should  endeavour,  as  far  as  possible,  to  re- 
tain the  fractured  end  of  the  shaft  in  apposition 
with  the  glenoid  cavity.  For  this  purpose  Sir  A. 
Cooper  recommended  a  pad  to  be  placed  in  the  ax- 
illa, the  shoulder  to  be  steadied  and  drawn  back  by 
the  clavicular  or  figure  of  eight  bandage,  the  arm  to 
be  bound  to  the  side,  and  the  forearm  supported  in 
a  sling. 

When  the  inflammation  has  been  reduced  and  the 
swelling  has  subsided,  passive  movement  should  be 
assiduously  employed,  in  order  that  the  movements 
of  the  new  articulation  may  be  rendered  as  exten- 
sive as  possible.  There  is  always  some  fear  that 
the  head  of  the  bone,  being  completely  separated 
from  all  its  connections,  may  become  necrosed,  and 
so  excite  inflammation  and  abscess  :  in  the  majority 
of  cases,  liowever,  it  does  not  lose  its  vitalit)',  but 
remains  quiescent  in  its  new  situation,  and  con- 
tracts adhesions  to  the  surrounding  parts.  Some- 
times the  tuberosities,  or  the  upper  part  of  tiie 
shaft,  are  severely  comminuted,  and  the  patient 
may  even  lose  his  life  from  the  severity  of  the 
injury  and  the  inflammation  to  which  it  gives 
rise.] 


Fractures  of  the  Shaft  of  the  Humerus. 
Fractures  of  this  portion  of  the  bone  may  be 
transverse  or  oblique,  simple  or  compound.  When 
the  fracture  takes  place  above  tiic  insertion  of  tiie 
deltoid  muscle,  the  inferior  portion  is  drawn  out- 
wards and  upwards  by  tiiat  muscle,  while  the  su- 
perior portion  is  drawn  inwards  by  the  action  of 
the  pectnralis,  latissimus  dorsi,  and  teres  major 
muscles.  When  the  fracture  is  below  the  inser- 
tion of  the  deltoid,  the  deformity  will  bo  in  the 
opposite  direction,  as  that  muscle  will  then  tend  to 
draw  outwards  the  superior  fiagmcnt.  Transverse 
fractures  in  the  inferior  third  of  the  bone  are 
attended  with  but  little  displacement,  for  the 
hrachialia  anticns  and  the  triceps,  being  uttjichcd 
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posteriorly  and  anteriorly  to  both  fragmentsi 
counteract  one  another,  and  permit  only  a  slight 
angular  displacement. 

Oblique  fractures,  however,  are  usually  attende 
with  displacement,  whatever  be  the  part  of  the 
bone  broken.  The  inferior  portion  being  drawn 
upward  by  the  action  of  the  biceps  and  long  por- 
tion of  the  triceps,  and  if  above  the  centre  of  the 
bone  by  the  deltoid  and  coraco-brachialis  also, 
glides  easily  on  the  superior,  and  passes  above  its 
lower  extremity. 

The  shortening  and  change  in  the  direction  of 
the  limb,  the  crepitus,  which  may  be  very  dis- 
tinctly perceived  Ijy  moving  the  broken  pieces  in 
opposite  directions,  the  pain,  and  impossibilit)'  of 
moving  the  arm,  &c.  joined  to  the  history  of  the 
case,  render  the  diagnosis  sufficiently  plain. 

In  a  simple  fracture  of  the  shaft  of  the  humerus, 
the  prognosis  is  generally  favourable  ;  but  frac- 
tures near  the  elbow  are  liable  to  be  followed  by 
more  or  less  stiffness  of  the  joint,  often  very  dif- 
ficult of  removal. 

Treatment  of  fractures  of  tlw  sliaft  of  the 
htmencs. — In  ordinary  fractures  of  the  humerus, 
extension,  if  necessary,  should  be  made  by  an 
assistant,  who  draws  the  lower  portion  of  the  bone 
downward  and  bends  the  elbow,  while  the  surgeon 
applies  a  roller  round  the  limb.  An  external 
splint  should  then  be  applied,  extending  from  the 
acromion  to  the  outer  condyle,  and  being  lined 
with  a  soft  pad,  it  cannot  hurt  the  limb  by  pres- 
sure. An  internal  splint  should  reach  from  the 
margins  of  the  axilla  to  a  little  below  the  inner 
condyle,  and  should  also  be  well  guarded  with  a 
pad,  filled  with  tow  or  any  other  soft  material. 

Some  surgeons  are  content  with  the  application 
of  two  splints,  but  though  the  two  above  described 
are  those  on  which  we  are  to  place  the  greatest 
reliance,  yet,  as  the  cylindrical  form  of  the  arm 
conveniently  allows  us  completely  to  include  this 
part  of  the  limb  in  splints,  I  consider  the  employ- 
ment of  four  better :  one  on  the  outside,  one  on  the 
inside,  one  on  the  front,  and  another  on  the  back 
of  the  arm.  These  are  to  be  carefully  fixed  in 
their  respective  situations  by  means  of  tape  or  a 
roller.  Throughout  the  treatment,  the  elbow  and 
whole  of  the  forearm  are  to  be  quietly  and  effec- 
tually supported  in  a  sling. 

[In  doing  this,  care  should  be  taken  not  to  do 
more  than  support  the  elbow,  for  if  it  he  pressed 
upwards,  the  broken  ends  may  be  made  to  overlap, 
especially  if  the  fracture  be  oblique.  On  the  other 
hand,  if  the  elbow  be  left  entirely  unsupported,  the 
weight  of  the  limb  may  cause  an  undue  separation 
of  the  fragments,  and  thus  prevent  consolidation 
taking  place.  This  is  probably  the  principal 
reason  why  ununited  fracture  is  so  nmcl>  more 
frequent  in  the  humerus  than  in  other  bones. 

In  the  fracture  above  the  insertion  of  the  deltoid, 
where  the  upper  fragment  is  displaced  inwards,  a 
cushion  may  be  placed  in  the  axilla  after  tlie 
splints  are  applied,  in  order  to  throw  outwards  this 
portion  of  the  bone. 

In  very  oblique  fractures  below  the  deltoid, 
there  is  sometimes  considerable  difficulty  in  pre- 
venting overriding  of  the  fraaments.  In  a  case 
of  this  kind  the  splint  devised  by  Mr.  Lonsdale 
for  the  pui|)03e  of  making  pcruKnieut  extension' 
may  be  employed  with  advantage.  It  consists  of 
a  thin  bar  of  iron,  an  inch  and  a  Imlf  wide,  to  be 
used  as  an  internal  splint,  and  so  contrived  at  its 
aA 
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lower  end  as  to  admit  of  the  elbow  being  firmly 
fixed  to  it,  while  at  its  upper  end  is  a  crutch  which 
fits  underneath  the  axilla,  and  which  slides  up  and 
down  by  means  of  a  screw.  By  screwing  the 
crutch  upwards,  so  as  to  press  against  the  axilla, 
while  the  elbow  is  firmly  fixed  to  the  lower  end  of 
the  apparatus,  permanent  extension  may  be  kept 
up.  Anterior,  posterior,  and  external  splints  may 
be  applied  at  the  same  time  as  usual.  (See  Lons- 
dale, On  Fractures,  p.  173.)  In  all  fractures  of  the 
humerus  it  is  desirable  to  retain  the  arm  in  con- 
tact with  the  side,  by  a  few  turns  of  a  roller  round 
the  body.] 

Fractures  of  the  lower  extremity  of  the  humerus. 

[The  injuries  occurring  to  this  portion  of  the 
bone  may  be  divided  into — \.' Fracture  just  above 
the  condyles  ;  2.  Fracture  of  the  internal  condyle  ; 
3.  Fracture  of  the  exlenial  condyle. 

1.  Fracture  just  above  the  condyles  is  most  fre- 
quently caused  by  a  blow  or  by  a  fall  on  the  elbow, 
but  it  is  occasionally  the  result  of  a  fall  on  the 
palm  of  the  hand,  by  whicli  the  bones  of  the  fore- 
arm are  forcibly  driven  against  the  lower  end  of 
the  humerus.  This  accident  is  often  met  with  in 
children,  but,  in  them  it  is  not,  strictly  speaking, 
a  fracture,  but  a  separation  of  the  epiphysis  from 
the  shaft  of  the  bone,  which  usually  takes  place. 

In  most  cases,  the  lower  fragment  is  drawn  up- 
wards behind  the  shaft  of  the  bone  by  the  action 
of  the  triceps  extensor  on  the  olecranon  process, 
and  an  unnatural  prominence  is  thereby  produced 
at  the  posterior  aspect  of  the  arm,  which,  without 
due  caution,  might  cause  the  injury  to  be  mistaken 
for  a  dislocation  of  the  bones  of  the  forearm  back- 
wards. This  displacement  will  be  produced  all 
the  more  readily  if  the  direction  of  the  fracture 
happen  to  be  oblique  downwards  and  forwards, 
which  Sir  A.  Cooper  thinks  is  most  frequently  the 
case.  The  fracture  may  be  distinguished  from 
the  dislocation  by  the  greater  mobility  of  the  arm, 
and  by  the  crepitus  which  its  movement  will  pro- 
duce in  the  fracture,  also  a  moderate  degree  of 
force  will  remove  the  deformity,  but  it  returns  as 
soon  as  the  extension  is  discontinued ;  whereas,  in 
dislocation,  much  greater  force  is  required,  but 
after  it  has  been  reduced,  the  displacement  has  no 
disposition  to  recur.  In  addition  to  these  dis- 
tinctions, M.  Malgaigne  observes,  that  however 
much  the  olecranon  may  project  posteriorlj^  it  is 
never  more  distant  from  the  condyles  than  natural, 
if  it  be  a  fracture,  but  is  far  removed  from  them  in 
dislocation ;  and  that  in  fracture,  the  counter- 
projection  in  the  front  of  the  arm  is  less  broad 
and  more  rounded,  and  is  situated  above  the  bend 
of  the  elbow,  while  in  luxation  it  is  below  it ;  also, 
that  in  measuring  the  arm  from  the  acromion  to  the 
condyles,  there  is  a  shortening  in  fracture  which 
does  not  exist  in  dislocation.  {Traili  des  Frac- 
tures, Sfo.  vol.  i.  p.  554.) 

In  all  cases  where  the  fracture  is  transverse,  or 
oblique  in  the  direction  indicated  by  Sir  A.  Cooper, 
the  rule  above  laid  down  respecting  the  displace- 
ment of  the  fragments  will  be  found  to  hold  good  ; 
an  occasional  exception  ma.y,  however,  be  met  witli 
when  the  bone  has  been  broken  obliquely  in  the 
opposite  direction,  namely,  downwards  and  back- 
wards, since  it  is  tlien  almost  impossible  for  the 
lower  piece  to  pass  behind  the  upper. 

M.  Malgaigne  relates  an  instance  of  this  obli- 
quity, in  which  the  upper  piece  descended  behind 


the  lower,  and  became  lodged  against  the  summit 
of  the  olecranon  beneath  the  insertion  of  the  ex- 
tensor tendon.  (Op.  cit.  p,  663.)  This  case 
well  exemplifies  the  manner  in  which  the  oblique 
direction  of  a  fracture  may  modify  the  displacement 
which  the  action  of  the  muscles  would  otherwise 
tend  to  produce. 

A  modification  of  this  accident,  first  noticed  by 
Desault,  is  sometimes  met  with,  in  which  the  frac- 
ture above  described,  is  complicated  by  a  longi- 
tudinal division  separating  the  condyles,  and  ex- 
tending do^vnwards  into  the  elbow-joint,  so  that 
there  will  be  three  separate  pieces  of  bone  and  two 
fractures. 

The  fracture  of  the  condyles  may  be  more  or 
less  oblique,  and  the  pieces  may  be  equal  or  un- 
equal in  size.] 

In  this  complication  the  deformity  is  greater, 
and  the  fractured  part  is  more  movable.  When 
pressure  is  made,  either  before  or  behind,  on  the 
track  of  the  longitudinal  fracture,  the  two  condyles, 
becoming  further  separated  from  each  other,  leave 
a  fissure  between  them,  and  the  fractured  part  is 
widened.  On  taking  hold  of  the  condyles,  and 
moving  them  in  different  directions,  a  distinct 
crepitus  is  perceived. 

[In  all  fractures  in  the  immediate  vicinity  of  the 
elbow,  swelling  rapidly  supervenes,  and  unless  the 
part  can  be  examined  very  shortly  after  the  acci- 
dent, there  may  be  great  difficulty  in  forming  an 
exact  diagnosis.] 

Treatment. — The  treatment  advised  by  Sir  Astley 
Cooper,  consists  in  bending  the  arm,  drawing  it  for- 
wards so  as  to  reduce  the  parts,  aud  then  applying  a 
roller.  The  best  splint  for  this  case  is  one  formed 
at  right  angles,  the  upper  portion  of  it  being  placed 
behind  the  upper  arm,  and  the  lower  under  the 
forearm.  He  also  directs  the  application  of  a 
splint  to  the  fore  part  of  the  upper  arm.  The 
splints  are  to  be  fixed  with  straps ;  evaporating 
lotions  used  ;  and  the  arm  kept  in  a  bent  position 
in  a  sling.  In  a  fortnight,  if  the  patient  be  young, 
and,  in  three  weeks,  if  he  be  an  adult,  passive 
motion  may  be  gently  employed  for  the  purpose 
of  hindering  ankylosis.  {On  Dislocations,  ^c. 
p.  464.) 

When  there  is  also  a  fracture  through  tho 
condyles  into  the  elbow  joint,  the  detached  frag- 
ments being  drawn  in  opposite  directions  by  the 
muscles  of  the  arm  and  foreann,  commonly  re- 
main unmoved  between  these  two  powers,  and 
are  but  little  displaced.  External  force  may, 
however,  put  them  out  of  their  proper  situation, 
and  they  may  then  be  displaced  forward  or 
backward,  or  they  ma}'  separate  from  each  otlier 
sideways,  leaving  an  interspace  between  them. 
Hence,  the  apparatus  should  resist  them  in  these 
four  directions ;  and  this  object  is  easih'  accom- 
plished by  means  of  four  splints,  kept  on  with  a 
roller.  The  two  lateral  splints  are  particularly 
necessary,  when  the  condyles  are  separated  from 
the  body  of  tho  bone,  with  an  interspace  between 
them.  If  one  of  them  be  still  continuous  with  the 
humerus,  no  splint  on  this  side  will  bo  requisite. 

[Even  when  there  is  no  separation,  its  occurrence 
should  be  provided  against  by  a  moderate  degree 
of  lateral  compression,  though  the  side  splints  may 
not  then  be  required.  For  this  purpose,  a  ban- 
dage round  the  elbow,  applied  before  the  antero- 
po'storior  splints  are  adjusted,  will  generally  be 
found  sufficient.    Often,  when  there  is  much  swell- 
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iiig  and  effusion  into  the  joint,  it  will  be  better  not 
to  apply  any  apparatus  for  a  few  days ;  but  to 
keep  the  arm  at  perfect  rest  upon  a  pillow,  and 
to  apply  leeches  and  evaporating  lotions  until  the 
inllannnation  has  subsided.] 

Desault  recommends  the  front  and  back  splints 
to  be  flexible  at  their  middle  part,  which  should 
be  applied  to  the  bend  of  the  arm  and  elbow. 

The  old  writers  considered  the  communication 
of  a  fracture  with  a  joint  a  fatal  kind  of  complica- 
tion. Swelling  and  inflammation  of  the  adjacent 
parts ;  continuance  of  pain  after  the  reduction  ; 
large  abscesses ;  even  mortification  of  the  softer 
parts,  and  caries  of  the  bones,  are,  according  to 
such  authors,  the  almost  inevitable  consequences  of 
these  fractures,  and  ankylosis  the  most  favourable 
termination.  Pare,  Petit,  Heister,  Duverney,  all 
give  this  exaggerated  picture.  However,  the  ex- 
perience of  these  and  other  fractures  into  joints, 
amply  prove  that  this  representation  is  magnified 
beyond  truth. 

2.  [Fracture  of  the  internal  condyle. — The  in- 
ternal condyle  consists  of  an  articular  and  a  non- 
articular  portion,  to  which  the  terms  trochlea  and 
epitrochlea  are  now  frequently  applied.  The  frac- 
ture may  merely  implicate  the  non-articular  pro- 
minence or  epitrochlea,  or  the  whole  of  the  condyle 
with  its  trochlear  surface  may  be  broken  off  ob- 
liquely from  the  rest  of  the  bone. 

Sir  A.  Cooper  speaks  of  the  latter  fracture  as  of 
frequent  occurrence,  while  Malgaigne  on  the 
other  hand  considers  it  to  be  extremely  rare,  and 
states  that  he  has  never  himself  met  with  an  in- 
stance. The  French  surgeon,  however,  records 
several  examples  of  the  fracture  in  which  the 
epitrochlea  alone  is  broken  off.  According  to  Sir 
A.  Cooper,  the  symptoms  are  the  following  :  the 
ulna  appears  dislocated  because  it  projects  behind  the 
humerus  with  the  broken  condyle  when  the  arm 
is  extended  ;  but  it  resumes  its  natural  situation 
on  bending  the  arm.  By  grasping  the  condyles, 
and  bending  and  extending  the  forearm,  a  crepitus 
is  perceived  at  the  internal  condyle.  When  the 
arm  is  extended,  the  lower  end  of  the  humerus 
{i.e.  the  external  condyle)  advances  upon  the  ulna 
so  as  to  be  felt  at  the  anterior  part  of  the  joint. 
(Oh  Dislocations,  S)-c.  p.  466.) 

Fracture  by  which  the  epitrochlea  alone  is 
broken  off,  most  commonly  happens  in  children,  in 
whom  it  may  be  an  epiphysary  disjunction,  instead 
of  a  fracture,  which  takes  place,  since  this  pro- 
cess is  ossified  separately,  and  is  not  joined  to  the 
rest  of  the  bone  till  towards  adult  age. 

It  may  be  caused  by  a  fall  or  a  blow  on  the 
part  itself,  or  sometimes  as  some  have  supposed  by 
the  action  of  the  muscles  arising  from  it.  These 
muscles  after  the  fracture  will  also  tend  to  dis- 
place the  detached  fragment  downwards  and  for- 
wards towards  the  forearm.  The  detached  process 
may  generally  be  felt,  unless  the  swelling  be  very 
great,  and  on  moving  it  crepitus  will  prnliahly  lie 
obtained.  The  patient  holds  his  arm  semiflexed, 
and  his  hand  pronated,  and  pain  is  produced  in 
both  these  fractures  if  supination  or  extension  is 
attempted. 

The  Ireaiment  of  both  these  fractures  of  the  in- 
ternal condyle  consists  in  applying  a  roller  round 
the  joint,  to  maintain  the  broken  piece  in  apposi- 
tion with  the  rest  of  the  bone  ;  in  keeping  the 
limb  bent  at  a  right  angle,  and  supporting  it  in  n 
sling.    When  the  epitrochlea  alone  is  broken  off, 


the  hand  should  at  the  same  time  be  pronated  and 
the  fingers  flexed,  in  order  that  the  muscles  arising 
from  the  small  detached  fragment  may  be  relaxed 
as  completely  as  possible.  In  the  more  extensive 
fracture  of  the  condyle,  if  there  be  much  tendency 
to  displacement  backwards  of  the  ulna,  it  may  be 
advisable  to  apply  splints  in  the  way  recommended 
for  the  fracture  above  the  condyles.] 

3.  [Fracture  of  the  exter7ial  condyle,  as  of  the 
internal,  may  involve  a  larger  or  smaller  portion  of 
the  bone.  The  nnn-articular  prominence  (some- 
times called  epicondyle)  may  be  broken  off  alone, 
01-  the  fracture  may  extend  into  the  elbow-joint, 
and  detach  more  or  less  of  the  articular  surface  for 
the  radius  ;  or  it  may  extend  beyond  it  so  as  to 
include  a  portion  of  the  trochlear  surface  of  the  in- 
ternal condyle.  Fracture  of  the  non-articular  por- 
tion alone,  is  not  so  likely  to  happen  in  the 
external  as  in  the  internal  condyle,  on  account  of 
its  slighter  p.-ojection.  The  arm  is  semiflexed, 
there  is  swelling  on  the  outer  side  of  the  elbow  ; 
the  movements  of  the  joint  are  painful  ;  crepitus 
is  produced  when  the  radius  is  rotated,  and 
if  the  swelling  be  not  very  great  the  detached 
condyle  may  be  felt.  According  to  Sir  A.  Cooper, 
if  the  portion  of  the  fractured  condyle  be  large,  it  is 
drawn  a  little  backwards  and  carries  the  radius 
with  it,  but  if  it  be  small,  this  circumstance  does 
not  occur.  {On  Dislocations,  ^c.  p.  467.)  M.  Mal- 
gaigne has  remarked,  that  simultaneously  with  this 
displacement  backwards,  the  upper  extremity  of 
the  detached  fragment  is  sometimes  tilted  forwards; 
and  also  that  sometimes  it  is  separated  in  the 
lateral  direction  from  the  rest  of  the  bone,  so  as 
to  cause  a  sensible  increase  in  the  breadth  of  the 
elbow-joint.  He  considers  this  fracture  to  be  one 
of  the  most  frequent  in  the  vicinity  of  the  elbow. 
Desault  speaks  of  one  case  in  which  he  found  the 
limb  always  retained  in  the  supine  position. 

Treatment. — Sir  A.  Cooper  recommends  a  roller 
round  the  joint,  which  will  prevent  lateral  dis- 
placement, and  afterwards  the  same  rectangular 
splint  used  for  the  fracture  above  the  condyles  ; 
{On  Dislocations,  ^c.  p.  468)  or  a  rectangular 
splint  may  be  applied  laterally  on  the  outer  side  of 
the  arm  and  forearm.  It  will  be  well  to  retain 
the  hand  in  the  supine  position,  with  the  fingers 
not  much  flexed,  so  as  to  relax  the  supinators  and 
extensors  which  take  origin  from  the  external 
condyle. 

This  fracture  docs  not  always  unite  by  bone. 
Sir  A.  Cooper  speaks  of  two  cases  in  which  the 
union  was  ligamentous  ;  in  one  of  them  the  frac- 
ture was  intracapsular,  only  a  small  portion  of  the 
condyle  being  obliquely  split  off  M.  Malgaigne 
also  has  met  with  cases  of  fibrous  union,  and  ho 
represents  one  in  which  a  proper  false  joint  had 
bucn  formed  surrounded  by  an  external  fibrous 
capsule.  {Traitc  des  Fract.  ^c,  t.  i.  p.  658.)] 

Fracturbs  op  the  Forearm. 
The  forearm  is  more  frequently  broken  than 
the  arm,  because  external  force  operates  more 
directly  upon  it  than  upon  the  latter  part,  espe- 
cially in  falls  on  the  hand,  which  are  frequent  ac- 
cidents. The  forearm  is  composed  of  two  bones 
the  ulna  and  the  radius.  The  last  is  much  more 
liable  to  fractures  than  the  first,  because  it  is 
articulated  with  the  hand  by  a  large  surface,  and 
all  the  shocks  received  by  the  latter  part  are 
communicated  to  it.  The  situation  of  it  also  more 
3  A  2 
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immediately  exposes  it  to  such  causes  as  may 
break  it.  HoweA^er,  both  the  bones  are  frequently 
broken  together.  Bicliat  in  his  account  ofDesauU's 
practice,  mentions,  that  fractures  of  the  forearm 
often  held  the  first  place  in  the  comparative  table 
of  such  cases  kept  at  the  H6/tel-Dieu,  and  other 
records  point  to  the  same  conclusion. 

Baron  Dupuytren,  states  that  in  1829,  out  of  109 
fractures  brought  to  the  Hotel-Dieu,  23  were  of 
the  forearm,  16  being  of  the  radius,  5  of  both 
bones,  aiid  2  of  the  ulna.  In  1830,  in  97  frac- 
tures, 22  were  of  the  forearm,  16  being  of  the 
radius  alone,  4  of  both  bones,  and  2  of  the  ulna. 

[Mr.  Lonsdale  reports  that  out  of  1901  fractures 
occurring  during  six  years  at  the  Middlesex  Hos- 
pital, 386  were  of  the  forearm  ;  of  these  93  were 
fractures  of  both  bones,  197  of  the  radius  alone  ; 
64  of  the  ulna  alone  (its  shaft)  ;  30  of  the  olecra- 
non ;  and  2  of  the  coronoid  process.  M.  Malgaigne, 
out  of  1024  fractures  at  the  Hotel-Dieu,  found  305 
of  the  forearm  ;  of  which  107  were  of  both  bones  ; 
160  of  the  radius  ;  29  of  the  shaft  of  the  ulna  : 
and  9  of  the  olecranon  process.  From  all  these 
records, it  appears  (if  we  exclude  fractures  of  the 
olecranon,  which  in  Mr.  Lonsdale's  table  appear  to 
be  unusually  numerous)  that  fractures  of  the 
radius  alone  are  by  far  the  most  frequent,  while 
fractures  of  both  bones  hold  the  second  place,  Jind 
fractures  of  the  ulna  the  third.] 

Fractures  of  both  hones  may  occur  at  the  ex- 
tremities or  middle  of  the  forearm.  They  are 
most  frequent  iu  the  middle  third,  somewhat 
less  common  below,  and  very  rare  at  the  upper 
part,  where  the  numerous  muscles,  and  the  con- 
siderable thickness  of  the  ulna,  resist  causes, 
which  might  otherwise  occasion  a  fracture. 
These  accidents  may  be  produced  by  direct  exter- 
nal violence  ;  or  indirectly  by  a  fall  on  the  palm 
of  the  hand.  The  former  case  is  the  more  frequent ; 
in  the  latter,  the  radius,  from  its  more  extensive 
connection  with  the  hand,  receives  the  greater  part 
of  the  shock,  and  is  usually  the  only  bone  broken. 

[The  two  bones  may  be  broken  at  the  same,  or  at 
different  levels.  The  first  will  always  be  the  case 
in  a  fracture  caused  by  direct  violence  ;  the  second 
may  happen  when  it  is  the  result  of  a  fall  on  the 
hand,  in  which  case,  the  radius  is  first  broken,  and 
the  force  then  tells  upon  the  ulna,  which  in  its 
turn  gives  wiiy  at  its  weakest  point.  When  they 
are  broken  at  diff'erent  levels,  M.  Malgaigne  has 
always  found  the  radius  broken  above  the  ulna, 
and  this  is  what  might  be  expected  from  the  re- 
lative strength  of  the  two  bones  above  and  below. 

An  incomplete  fractm-e,  or  bending  of  the  bones, 
is  m.t  unfrequently  met  with  in  children  ;  iiideed, 
this  kind  of  injury  is  much  more  common  in  the 
forearm  than  iii  any  other  bones.  M.  Malgaigne 
believes  that  in  these  cases  there  is  aluuist  always 
a  partial  fracture,  and  not  a  mere  bending  ot  the 
bone,  the  fracture  being  situated  on  the  side  of 
the  convexity  of  the  curve  and  extending  through 
a  portion  only  of  the  thickness  of  the  bone.] 

Sometimes  the  bones  are  bi'oken  in  more  than 
one  place ;  the  fracture  is,  in  fiict,  comminuted  : 
Desaiilt  speaks  of  a  patient  over  whose  forearm 
a  ci\rt  had  passed,  so  as  to  break  the  bones,  at  their 
ni  dclle  ami  lower  part,  into  six  distinct  portions. 
Tho  middle  ones,  notwiihstanding  they  were 
quite  detached,  united  very  well,  with  hardly  any 
defurmiiy. 


The  symptoms  indicating  fractures  of  the  fore- 
arm are  not  likely  to  lead  the  surgeon  into  any 
mistake  ;  motion  at  a  part  of  the  limb,  where  it 
was  previously  inflexible  ;  a  crepitus,  almost  always 
easily  felt ;  sometimes  a  distinct  depression  in  the 
situation  of  the  fracture  ;  occasionally  a  projection 
of  the  ends  of  the  fracture  beneath  the  skin  ;  pain 
on  moving  the  part;  a  noise  sometimes  audible  to 
the  patient  at  the  moment  of  the  accident ;  an 
inability  to  perform  the  motions  of  pronation  and 
supination;  and  an  almost  constantly  half-bent  state 
of  the  forearm. 

[Displacement  in  the  longitudinal  direction  sel- 
dom occasions  the  surgeon  much  trouble.  It  may 
take  place  to  a  slight  extent  when  the  fracture  is 
oblique,  but  when  it  is  transverse,  the  broken  sur- 
faces seldom  become  so  completely  clear  from  each 
other  as  to  enable  them  to  overlap.  When  it  does 
occur,  this  displacement  is  to  be  ascribed  rather  to 
the  cause  of  the  fracture  than  to  muscular  contrac- 
tion. An  angular  deformity,  either  forwards  or 
backwards,  may  also  be  the  result  of  the  violence 
which  causes  the  fracture;  but  the  most  important 
of  all  is  the  transverse  displacement,  in  which  the 
four  pieces  approach  one  another,  and  the  inter- 
osseous space  is  diminished  or  entirely  obliterated 
near  the  seat  of  fracture.  This  approximation  is 
mainly  due  to  the  action  of  the  pronator  muscles; 
it  is  attended  with  an  increase  in  the  antero-pos- 
terior  and  a  diminution  in  the  transverse  dimen- 
sions of  the  forearm  ;  it  may  aft'ect  the  two  upper 
fragments  only,  the  two  lower  maintaining  their 
natural  distance  apart,  or  the  converse  of  this  maj'' 
happen.  Lastly,  there  may  be  displacement  in  the 
direction  of  rotation,  caused  by  the  upper  and 
lower  portions  of  the  fracture  not  remaining  in  an 
equal  state  of  pronation  or  supination. 

Fractm-e  of  both  bones  in  the  immediate  vicinity 
of  the  wrist-joint  are  not  very  frequent,  although 
fractures  of  the  radius  alone  in  this  situation  are, 
as  will  be  presently  seen,  exceedinglj'-  common.  It, 
however,  is  occasionally  the  result  of  a  fall,  pro- 
bably more  violent  than  usual,  on  the  palm  of  the 
hand.  The  injury  produced  is  a  fracture,  generally 
transverse,  of  both  radius  and  ulna,  close  to  the 
wrist-joint,  or,  in  children,  through  the  line  of 
union  of  the  epiphyses  ;  the  lower  fragments  are 
displaced  directly  backwards,  and  the  superior 
consequentlj'  project  in  front.  (See  R,  W.  Smilli, 
On  Fractures,  <f-c.  p.  166.) 

This  accident  is  very  liable  to  be  mistaken  for  a 
dislocation  of  the  carpus  backwards  on  tin  fore- 
arm ;  but  the  fracture  may  be  known  by  the  crepi- 
tation, by  its  greater  mobilitx',  and  greater  facility 
of  reduction  ;  and  also  by  the  fact  mentioned  by 
Boyer,  that  the  styloid  processes  are  displaced 
backwards  with  tlie  carpus,  and  will  follow  any 
movements  imparted  to  the  hand,  while  in  disloca- 
tion the  reverse  of  this  is  the  case.  Any  disloca- 
tion of  the  wrist-joint  is  of  extremely  rare  occur- 
rence.   (Sec  Dislocations.)] 

Trealmcnt. — In  the  reduction,  and  also  in  the 
subsequent  treatment  of  a  fracture  of  both  bones, 
the  forearm  should  be  bent  to  a  riglit  angle  with 
the  arm,  and  the  hand  placed  in  a  position  between 
pronation  and  supination.  For  the  reduction,  mi 
assistant  should  take  hold  of  the  patienfs  hand, 
and  extend  the  fractured  parts,  while  another 
n;ssistant  makes  counter-extension  by  fixing  the 
iuimeiiis.  Tiie  snryi-on's  atte  ntion  should  be  pai> 
ticnlarly  directed  to  preserve  the  interosseous  spaeej 


!  for,  if  this  be  obliterated,  the  radius  Cannot  rotate 
i  on  the  ulna,  nor  the  motions  of  pronation  or  supi- 
1  nation  be  executed  ;  and  this  object  may  be  ob- 
tained with  certainty  by  applying  compresses  and 
splints  in  such  a  manner  that  the  fleshy  parts  may 
be  forced  into,  and  confined  in,  the  interosseous 
space. 

Boyer  first  applied  two  longitudinal  and  gra- 
duated compresses  on  the  anterior  and  posterior 
surfaces  of  the  forearm.  These  he  retained  in 
their  position  by  a  bandage,  and  he  then  applied 
an  anterior  and  posterior  splint.  Both  compresses 
and  splints  extended  from  tlie  elbow  to  the  wrist. 
In  general,  the  longitudinal  compresses,  used  by 
Boyer,  for  preserving  the  interosseous  space,  are 
not  resorted  to  England  ;  [but  anterior  and  pos- 
terior splints  only  are  applied,  and  retained  in  their 
position  by  a  bandage  or  by  straps  and  buckles. 
The  effect  of  a  compress  may  be  obtained  in  a 
more  simple  manner,  by  having  the  splints  more 
thickly  padded  at  the  centre  than  at  the  sides,  or 
by  using  convex  splints,  as  suggested  by  Mr.  Ames- 
bury.  It  is  desirable  also  that  the  breadth  of  the 
splints  should  slightly  exceed  the  breadth  of  the 
forearm,  in  order  to  prevent  the  bandage  from  exer- 
cising auy  lateral  compression.  For  the  same  rea- 
son, it  is  better  not  to  apply  any  bandages  beneath 
the  splint?,  as  recommended  by  Boyer.  The 
palmar  splint  should  extend  as  far  as  the  fingers, 
to  support  the  hand  and  retain  it  in  a  line  with  the 
forearm  ;  for,  when  both  bones  are  fractured,  if 
the  hand  be  permitted  to  hang  down,  its  weight 
may  produce  an  angular  deformity  at  the  seat  of 
fracture.]  The  splint,  however,  should  not  pass 
beyond  the  first  joint  of  the  fingers  ;  for  many  pa- 
tients, after  having  had  their  fingers  kept,  for  seve- 
ral weeks,  in  a  state  of  perfect  extension,  have 
been  a  very  long  time  in  becoming  .able  to  bend 
them  again.  The  posterior  splint  need  not  pass 
beyond  the  wrist. 

If  the  fracture  be  simple,  and  the  contusion  in- 
considerable, the  patient  need  not  be  confined  to 
bed,  but  may  walk  about,  with  his  arm  in  a  sling. 

[The  above  treatment,  with  the  hand  in  a  state  of 
semi-pronation,  is  that  most  usually  adopted,  and 
is  certainly  the  most  convenient  to  the  patient. 
Some  surgeons,  however,  recommend  that  the  fore- 
arm should  be  kept  in  the  supine  position  during 
the  treatment.  Mr.  Lonsdale  advocates  it  on  the 
ground  that,  by  the  usual  method,  the  radius  is 
likely  to  unite  with  its  lower  piece  more  pronated 
than  the  upper,  and  that  the  movement  of  supina- 
tion is  afterwards  often  imperfect  in  consequence. 
The  splints  in  the  ordinary  method,  according  to 
Mr.  Lonsdale,  retain  the  lower  portion  of  the  ra- 
dius securely  in  one  position,  but  do  not  prevent 
the  upper  piece  from  rotating  on  its  axis,  and  in 
most  instances  it  does  so  rotate  in  the  direction 
of  supination  under  the  influence  of  the  biceps 
and  the  supinator  radii  brevis,  more  capccially 
if  the  fracture  be  above  the  insertion  of  the  pro- 
nator radii  teres,  for  then  the  two  first-named 
muscles  are  not  contrncted  by  any  antagonist  what- 
ever. He  thinks  that  the  supine  position  will  ob- 
viate this  inconvenience  by  bringing  the  axis  of 
the  lower  piece,  which  is  so  mucli  more  easily 
acted  upon,  into  correspondence  with  that  of  the 
upper.  Another  argument  for  tlie  supine  position 
is  mentioned  by  Mr.  Lonsdale,  and  in  this  M. 
Malgaigne  also  concurs,  namely,  that  by  it  the 
interosseous  space  is  more  easily  preserved,  and  the 
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bones  have  not  the  same  tendency  to  fall  towards 
each  other  as  when  the  radius  is  partly  rotated 
across  the  ulna.  M.  Malgaigne  recommends  it, 
therefore,  when  there  is  any  difficulty  in  maintain- 
ing the  interosseous  space,  but  in  an  ordinary  case 
he  thinks  that  the  usual  semi-prone  position  is  less 
inconvenient  and  equally  advantageous.  (See 
Lonsdale,  On  Fractures,  p.  123  ;  and  Malgaigne, 
vol.i.  p.  591.)] 


Fractures  op  the  Ulna. 

[It  will  be  necessary  to  consider  separately : 
1.  Fractures  of  the  olecranon.  2.  Fractures  of  tlie 
coronoid  process.  3.  Fractures  of  iJie  shaft  of  the 
ulna.'] 

1.  Fracture  of  the  olecranon  process.  [This 
fracture  is  not  very  uncommon.  It  is  almost  al- 
ways caused  by  external  violence  directly  applied 
to  the  part  by  a  blow  or  fall  on  the  elbow  ;  but  in 
some  rare  instances  it  has  been  known  to  be  produced 
by  the  violent  action  of  the  triceps  muscle.  The 
fracture  may  happen  at  its  base,  its  centre,  or  its 
extremity ;  the  second  case  is  by  far  the  most 
frequent.  The  division  is  usually  transverse,  but 
occasionally  it  is  more  or  less  oblique.  M.  Mal- 
gaigne has  met  with  cases  of  fracture  at  the  base 
of  the  process  which  extended  obliquely  downwards 
and  backwards  so  as  to  include  an  inch  and  a  half 
or  more  of  the  posterior  surface  of  the  ulna.  Frac- 
tures of  the  summit  of  the  olecranon  are  the  most 
uncommon  ;  in  two  cases  mentioned  by  Malgaigne, 
tbey  were  the  result  of  muscular  action,  which  had 
torn  o2^  the  surface  of  bone  receiving  the  insertion 
of  the  triceps.] 

With  regard  to  symptoms,  the  contraction  of  the 
triceps,  being  no  longer  resisted  by  any  connection 
with  the  ulna,  draws  upward  the  short  fragment 
to  which  it  adheres,  so  as  to  produce  between  it 
and  the  lower  one  a  more  or  less  evident  inter- 
space. This  interspace  is  situated  at  the  back  of 
the  joint  ;  it  will  be  increased  by  flexion  of  the 
forearm,  and  diminished  by  its  extension.  Another 
sj'mptom  is  a  difficulty  or  inability  of  the  patient 
to  extend  his  forearm,  the  necessary  effect  of  the 
detachment  of  the  triceps  from  the  ulna.  It  appears 
from  the  dissections  made  by  Sir  Astley  Cooper, 
that  the  extent  of  the  separation  depends  upon  the 
degree  of  laceration  of  the  capsular  ligament,  and 
of  that  portion  of  the  internal  lateral  ligament  which 
proceeds  from  the  side  of  the  coronoid  process  to 
that  of  the  olecranon.  {On  Dislocations,  ^c.  p.  487.) 
[The  periosteum  covering  this  process  is  also 
considerably  strengthened  by  aponeurotic  fibres 
prolonged  downwards  from  the  insertion  of  the 
triceps  tendon.] 

It  must  be  owing  to  the  untorn  state  of  these 
parts  that  sometimes  no  appreciable  separation 
takes  place,  and  that  patients  occasionally  retain 
the  power  of  extending  the  forearm,  as  is  exempli- 
fied in  the  case  reported  by  Mr.  Earle,  where,  on 
the  sixth  day  after  the  accident  (and  not  before), 
this  power  was  destroyed  by  a  sudden  flexion  of 
the  forearm.  {Practical  Ohs,  p.  147.)  The  fore- 
arm is  constantly  half  bent,  the  biceps  and  brachi- 
alis  having  no  antagonists.  The  olecranon  is  more 
or  less  drawn  up  above  the  condyles  of  the  hume- 
rus, which  latter  parts,  on  the  contrary,  are  natu- 
rally situated  higher  than  the  olecranon  when  the 
forearm  is  half  bent.  The  upper  piece  of  bone 
may  bo  moved  in  every  direction,  without  the  ulna 
participating  in  the  motion.  Besides  these  svmn- 
3a3 
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toms,  we  must  take  into  the  account  the  consider- 
able pain  experienced,  and  the  crepitus  perceptible, 
■when  the  fragment  is  approximated  to  the  surface 
from  which  it  is  detached. 

[Fracture  of  the  base  of  the  olecranon  may  be 
accompanied  by  a  dislocation  of  the  radius  and 
ulna  forwards  on  the  condyles  of  the  humerus. 
Cases  of  this  kind  are  recorded  by  Malgaigne. 
(Trailedes  Fractures,  ^c.  t.  ii.  p.  633.) 

Treatmeni. — The  indications  are  to  push  the  re- 
tracted portion  of  the  olecranon  downwards,  and 
to  keep  it  in  this  position  at  the  same  time  that 
the  ulna  is  made  to  meet  it,  as  it  were,  by  extend- 
ing the  forearm. 

When  there  is  much  swelling.  Sir  A.  Cooper 
employs  leeches  and  evaporating  lotions  for  two 
or  three  days  ;  but  when  not  much  violence  has 
been  done  to  the  limb,  he  applies  a  bandage  at 
once.  He  places  the  arm  in  a  straight  position, 
presses  down  the  fragment  until  it  touches  the  ulna, 
and,  after  putting  a  slip  of  linen  along  each  side  of 
the  joint,  puts  a  roller  round  the  limb  above  and 
below  the  olecranon.  By  tying  the  slips  of  linen 
which  pass  under  the  rollers,  these  are  drawn 
nearer  together,  and  the  fragment  of  the  olecranon 
is  thus  kept  as  near  as  possible  to  the  ulna. 
Lastly,  a  splint,  well  padded",  is  applied  along  the 
front  of  the  arm,  and  secured  with  a  bandage, 
which  is  frequently  wetted  with  spirits  of  wine  and 
water.    {On  Dislocations,  ^-c.  p.  490.) 

Baron  Dupuytren  applied  what  is  termed  the 
uniting  bandage,  with  a  compress  above  the  upper 
fragment,  and  an  anterior  splint.  (See  Clin.  Chir. 
t.  i.  p.  328.) 

According  to  Desault,  however,  the  forearm 
should  not  be  completely  extended,  as,  when  the 
pieces  of  bone  touch  at  their  back  part,  they  leave 
a  vacancy  in  front,  which  is  apt  to  be  followed  by 
an  irregular  callus,  prejudicial  to  the  free  motion 
of  the  elbow.  Hence,  it  was  his  practice  to  put 
the  arm  between  the  half  bent  and  the  completely 
extended  state,  and  to  maintain  this  posture  by 
means  of  a  splint  along  the  fore  part  of  the  arm. 
But,  as  position  operates  only  on  the  lower  part 
of  the  olecranon,  the  upper  one  requires  to  be 
brought  near  the  former,  and  fixed  there,  which 
is  doubtless  the  most  difficult  object  to  effect, 
because  the  triceps  is  continually  resisting. 

Desault  used  to  adopt  the  following  method : — 
The  forearm  being  held  in  the  above  position, 
the  surgeon  is  to  begin  applying  a  roller  round  the 
wrist,  and  to  continue  it  as  high  as  the  elbow. 
The  skin  covering  this  part  being  wrinkled,  in 
consequence  of  the  extension  of  the  limb,  might 
insinuate  itself  between  the  ends  of  the  fracture, 
and  consequently  it  must  now  be  pulled  upward 
by  aTi  assistant.  The  surgeon  is  then  to  push  the 
olecranon  towards  the  ulna,  and  confine  it  in  this 
situation  with  a  turn  of  the  roller,  with  which  the 
joint  is  tlum  to  be  covered,  by  applying  it  in  the 
form  of  a  figure  of  8. 

A  strong  splint,  a  little  bent,  just  before  the 
elbow,  is  next  laid  along  the  arm  and  foreiirm, 
and  fixed  by  means  of  a  roller.  The  limb  is  then 
to  be  evenly  supported  on  a  pillow. 

Camper  laid  great  stress  upon  the  inutility  of 
keeping  the  arm  perfectly  extended  :  he  found 
patients  recover  sooner  and  better  when  the  elbow 
Was  kept  half  bent,  and  the  joint  gently  exercised 
at  as  early  a  period  as  possible.  "  Agglutinationem 
scilicet  motiri  non  debet  chirurgus,  sed  sublatis  tu- 


moro  ac  inflammatione  quiete  'et  remediis  aptis, 
cubitum  quotidie  prudenter  raovere,  ut  unio  per 
tricipitis  tendinera,  seu  per  concretionem  mem- 
branosam  formetur,  et  os  ossi  non  admoveatur. 
Verbo  quemadmodum  C.  Celsus  in  Med.  lib.  viii. 

10,  §  4,  p.  537,  de  cubito  fracto  prgecepit.  Quod 
si  ex  summo  cubito  quid  fractum  sit,  glutinare  id 
vinciendo  alienum  est,  fit  enim  brachium  im- 
mobile, ac,  si  nihil  aliud  quam  dolore  occuirendum 
est,  idem  qui  fuit  ejus  usus  est."  {Camper  de 
Fraclura  Patella,  p.  66,  Hagse,  1789.)  Mr.  Earle 
is  also  an  advocate  for  placing  the  limb  in  a  slightly 
bent  position.    {Pract.  Obs.  p.  1 65.) 

The  cure  of  the  fractured  olecranon  is  seldom 
effected  by  the  immediate  reunion  of  its  fragments ; 
there  generally  remains  a  greater  or  lesser  inter- 
space between  them,  which  is  filled  up  by  a  liga- 
mentous substance. 

[The  impossibility  of  maintaining  the  fragments 
in  apposition  is  the  only  reason  why  this  fracture 
is  so  seldom  followed  by  bony  union.  In  Sir  A. 
Cooper's  experiments  on  animals,  transverse  frac- 
tures of  the  olecranon  were  always  followed  by 
ligamentous  union  ;  but  when  he  divided  it  in  the 
longitudinal  direction,  osseous  consolidation  took 
place  without  difficult}'.  If,  therefore,  we  could 
succeed  in  preventing  the  retraction  of  the  broken 
piece,  we  might  expect  union  by  bone  to  take 
place  in  this  as  readily  as  in  any  other  fracture, 

Mr.  Lonsdale  says  he  is  certain  he  has  seen 
cases,  where  close  apposition  of  the  ends  of  the  bone 
had  been  maintained,  in  which  ossific  union  had 
been  produced,  or  something  very  like  it,  for  not 
the  least  motion  has  existed  afterwards,  and  a  dis- 
tinct ridge  of  substance  like  bone  has  been  felt 
opposite  to  the  seat  of  fracture.    He  has  not,  how- 
ever, had  any  opportunity  of  further  verifying  this 
statement  by  dissection.    Sir  A.  Cooper  has  met 
with  union  by  bone  when  the  fracture  has  been 
situated  very  near  to  the  shaft  of  the  ulna.  M. 
Malgaigne  also  represents  in  his  atlas  (pi.  xxiv.) 
a  drawing  of  an  oblique  fracture  of  the  base  of  the 
olecranon  united  by  bone,  though  with  consider- 
able deformit}'.    This  case  was  complicated  with 
luxation  of  the  bones  of  the  forearm  forwards. 
Ligamentous  union  may,  however,  undoubtedly  be 
considered  the  rule,  to  which  union  b}'  bone  is  a 
very  rare  exception  ;  the  case  in  which  the  e.xcep- 
tion  is  most  likely  to  take  place  is  when  separation 
is  prevented  on  account  of  the  fibrous  tissues  con- 
necting the  olecranon  with  the  rest  of  the  bone 
remaining  entire.  Sir.  A.  Cooper  has  observed  that 
the  arm  is  weakened  in  proportion  to  the  length  of 
the  ligament ;  for  if  this  be  vcrj'  long,  extension 
of  the  arm  is  rendered  difficult  from  the  necessarily 
diminished  power  of  the  triceps  muscle  ;  and  that 
when  it  is  of  considerable  length,  it  is  often  in- 
complete, having  an  aperture,  or  sometimes  several 
apertures,  in  it.     In  about  a  month  the  splint 
should  be  removed,  and  passive  motion  begun ; 
but  all  attempts  at  movement  must  be  made  with 
the  greatest  gentleness,  for  if  it  be  commenced  too 
soon,  there  is  danger  of  the  ligament  becoming 
lengthened  and  weakened,  or  even  of  its  being 
entirely  absorbed  again.    {On  Dialocations,  ^r.  p. 
473.)    On  the  other  hand,  if  movement  be  too 
hmg  delayed,  there  may  be  great  difficulty  in  over- 
coming the  stiffness  of  "the  elbow  resulting  from  the 
continuance  of  the  extended  position.] 

Ankylosis  of  the  elbow-joint  has  been  known  to 
follow  a  fracture  of  the  olecrnnon.    I  have  seen 
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a  case  in  which  the  upper  fragment  was  ankylosed 
to  the  humerus. 

On  an  average  the  olecranon  becomes  firmly 
united  about  the  twenty-sixth  day.  {DesauU.) 

2.  Fractures  of  ilie  coronoid  process. — These 
fractures  are  very  rare.  Two  examples  are  no- 
ticed by  Sir  Astley  Cooper:  in  one  case  seen  by 
him  several  months  after  its  occurrence,  the  ulna 
projected  bacliwards  whilst  the  arm  was  extended, 
but  it  could  be  drawn  forwards,  and  the  elbow 
bent  without  much  difficulty,  when  the  deformity 
disappeared.  In  the  other  instance,  which  was 
met  with  in  the  dissecting-room,  the  coronoid  pro- 
cess which  had  been  broken  off  was  united  by 
ligament,  and  so  movable  that,  when  the  forearm 
was  extended,  the  ulna  glided  backwai'ds  upon  the 
condyles  of  the  humerus.  Sir  Astley  Cooper  is  of 
opinion  that  the  case  admits  of  no  other  mode  of 
union  :  he  recommends  keeping  the  arm  steadily 
in  the  bent  position  for  three  weeks.  (  On  Dislo- 
cations, 4'c.  p.  470.) 

[Mr.  Liston  mentions  a  case  of  this  fracture  from 
muscular  action,  in  which  the  injury  arose  in  con- 
sequence of  the  patient,  a  boy  of  eight  years, 
having  hung  for  a  long  time  from  the  top  of  a  high 
wall,'  afraid  to  drop  down.  (Praci.  Sure/.  3rd  ed, 
p.  77.)  Two  cases  are  recorded  in  Mr.  Lonsdale's 
tables  from  the  Middlesex  Hospital,  but  he  only 
speaks  of  having  seen  one,  and  in  this  the  process 
was  felt  more  prominent  than  natural  when  the  arm 
was  extended,  but  very  little  retraction  was  pre- 
sent. (On  Fractures,  p.  162.)  M.  Malgaigne 
records  two  others  in  which  this  process  is  pre- 
sumed to  have  been  fractured,  and  one  which  was 
met  with  by  M.  Velpeau  in  a  dissection.  [JVaiie 
des  Fractures,  vol.  ii.  p.  634.)] 

3.  Fractures  of  the  shaft  of  the  ulna  are  less  fre- 
quent than  those  of  the  radius,  and  take  place 
generally  towards  its  lower  extremity,  where  it  is 
most  slender  and  least  covered.  The  fracture  is 
almost  always  the  result  of  a  force  acting  imme- 
diately on  the  part  fractured,  as,  for  instance,  when 
in  a  fall  the  internal  side  of  the  forearm  strikes 
against  a  hard  resisting  bod  \',  or  when  the  arm  is 
raised  to  ward  off  a  blow  aimed  at  the  head.  The 
superior  portion  of  the  ulna  is  unable  to  move  on 
account  of  its  mode  of  connection  with  the  humerus 
at  the  elbow  ;  but  the  inferior  piece  may  be  dis- 
placed towards  the  radius,  partly  by  the  weight  of 
the  hand,  partly  by  the  action  of  the  pronator 
quadratus  muscle.  This  displacement  is  less 
considerable  than  in  fractures  of  the  radius, 
and  is  sometimes  so  slight  that  there  is  danger 
of  the  injury  being  overlooked.  The  nature 
of  the  case  is  in  moat  instances  easily  ascer- 
tainable. 

Treatment. — An  assistant  should  make  whatever 
little  extension  may  be  necessary,  and  should  in- 
cline the  hand  to  the  radial  side  of  the  forearm, 
while  the  surgeon  pushes  the  flesh  between  the 
two  bones,  and  applies  an  anterior  and  posterior 
splint  in  the  manner  recommended  for  fracture  of 
both  bones.  [Special  caro  should  be  taken  to 
support  the  hand  in  a  line  with  the  forearm,  or 
even  to  direct  it  slightly  towards  the  radial  side, 
in  order  that  its  weight  may  not  displace  the  lower 
fragment  of  the  ulna  and  cause  it  to  encroach  on 
the  interosseous  space.  For  this  purpose,  besides 
fixing  the  hand  securely  to  the  anterior  splint,  a 
»ling  of  pasteboard  or  leather  to  afford  equal  sup- 


port to  both  forearm  and  hand  will  be  found 
useful.] 

Fractures  op  the  Radius 

Are  the  most  frequent  of  those  of  the  forearm, 
as  proved  by  records  noticed  in  the  foregoing  sec- 
tion. The  radius  being  almost  the  sole  support  of 
the  hand,  and  placed  in  the  same  line  with  the 
humerus,  is,  for  both  these  reasons,  more  exposed 
to  fractures  than  the  ulna.  These,  whether  trans- 
verse or  oblique,  near  its  middle  part  or  extremi- 
ties, may  be  caused  by  a  fall  or  blow  on  the  fore- 
arm, sometimes  by  a  fall  on  the  back  of  the  hand 
(see  Dupuytren,  Clin.  Chir.  t.  iv.  p.  182—184), 
or,  as  happens  in  most  cases,  by  a  fall  on  the  palm 
of  the  hand. 

In  fourteen  examples  of  broken  radius,  referred 
to  by  Dupuytren,  three  were  caused  by  falls  upon 
the  back  of  the  hand,  and  eleven  by  falls  upon 
the  palm.  These  facts  refute  one  of  Cruveilhier's 
inferences  thai  the  radius  cannot  be  fractured  by  a 
fall  upon  the  back  of  the  hand.  {Clin.  Chir.  t.  iv. 
p.  182.)  When  likely  to  fall,  we  extend  the  arm 
and  let  the  hand  come  first  to  the  ground,  in  which 
case  the  radius  pressed  between  the  hand  on  the 
ground,  and  the  humerus,  from  which  it  receives 
the  whole  momentum  of  the  body,  is  bent,  and  if 
the  fall  be  sufficiently  violent,  broken  either  near 
its  middle  part,  or  which  is  more  frequent,  about 
an  inch  above  it-i  lower  extremity.  The  right 
radius  appears  to  be  more  frequently  broken  than 
the  left,  for  in  ninety-seven  cases  fifty-nine  hap- 
peTied  to  the  right  arm.  (See  Clin.  Chir.  t.  iv. 
p.  1 8 1 .)  [It  will  be  convenient  to  speak  separately 
of — 1,  fractures  of  the  upper  extremity  ;  2,  frac- 
tures of  the  shaft ;  and  3,  fractures  of  the  lower 
extremity  of  the  bone.] 

1.  Fracture  of  the  upper  extremity  of  the  radius. 
— [Fractures  of  the  head  or  neck  of  the  bone  are 
extremely  rare,  except  as  forming  part  of  a  com- 
minuted fracture  of  the  elbow-joint.  Sir  A.  Cooper 
never  met  with  a  case  of  fractm-e  of  the  neck  of  the 
radius,  and  he  thinks,  therefore,  that  there  must 
be  some  mistake  in  the  assertion  formerly  made 
that  they  are  of  frequent  occurrence.  (0«  Dislo- 
cations, SfC,  p.  476.)  M.  Malgaigne  mentions  two 
cases  of  fracture  of  the  head  of  the  radius,  both  of 
which  were  complicated  with  fracture  of  the  coro- 
noid process  and  dislocation  backwards  at  the  elbow, 
but  has  never  seen  an  unequivocal  fracture  of  the 
head  or  neck  of  the  radius  alone.  {Traitt  des 
Fractures,  ^c.  t.  ii.  p.  636.)  Mr.  South,  how- 
ever, has  recently  repeated  the  statement  that  frac- 
ture through  the  neck  of  the  radius  is  not  uncom- 
mon, and  is  liable  to  be  confused  with  dislocation 
of  the  bone  forwards  on  the  external  condyle,  but 
ho  does  not  bring  forward  any  facts  to  support 
this  opinion.  (See  Trans,  of  Clielius,  vol  i.  p.  658.) 
Sucli  a  fracture  would  probably  be  difficult  to  de- 
tect on  account  of  this  part  of  the  bone  being 
thickly  covered  with  nuisclea  ;  but  Sir  A.  Cooper 
thinks  that  a  crepitus  would  bo  produced  by  fixing 
tho  external  condyle  of  the  humerus  and  rotating 
the  radius,  probably  also  the  shaft  iif  the  bono 
would  be  drawn  forward  by  the  action  of  the 
biceps  muscle.  'J'ho  most  appropriate  treatment 
would  be  that  which  has  been  recommended  for 
iiacturo  of  the  external  condyle.] 

In  all  fractures  of  the  bones  of  tho  forearm,  and 
particularly  in  those  which  are  near  tho  head  of 
the  radius,  a  false  ankylosis  is  to  bo  apprehended, 
3  A  4 
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and  should  be  guarded  against  by  moving  the  elbow 
gently  and  frequently  when  the  consolidation  is 
advanced  to  a  certain  point. 

Fractures  of  the  forearm  always  require  the 
part  to  be  kept  quietly  in  a  sling. 

2.  [Fracture  of  the  shaft  of  the  radius  may  hap- 
pen at  any  puint  from  direct  violence,  or  somewhere 
near  the  centre  from  a  fall  on  the  palm  of  the 
hand,  though  this  latter  cause  most  frequently 
produces  a  fracture  near  the  lower  extremity  of  the 
bone.  Fractures  of  the  shaft  of  the  radius  are  pro- 
bably  not  more  frequent,  as  M.  Malgaigne  observes, 
than  those  of  the  shaft  of  the  ulna,  the  excess  in 
the  proportion  of  injuries  to  the  former  bone  being 
caused  by  the  frequency  of  fracture  at  its  lower 
extremity.] 

When,  after  an  accident  of  the  kind  above  men- 
tioned, pain  and  difficulty  of  performing  the  mo- 
tions of  pronation  and  supination  supervene,  the 
probability  of  a  fracture  of  the  radius  is  very  strong. 
The  truth  is  fully  ascertained  by  pressing  with  the 
fingers  along  the  external  side  of  the  forearm; 
also  in  endeavouring  to  perform  supination  or  pro- 
nation of  the  hand,  a  crepitus  and  a  motion  of  the 
broken  portions  will  be  perceived.    When  the 
fracture  takes  place  in  the  upper  third  of  the 
radius,  the  diagnosis  is  more  difficult  on  account  of 
the  depth  of  soft  parts  over  that  part  of  the  bone. 
In  this  case  the  thumb  is  to  be  placed  under  the 
external  condyle  of  the  os  humeri,  and  on  the 
superior  extremity  of  the  radius,  and  at  the  same 
time  the  hand  is  to  be  brought  into  the  prone  and 
supine  positions.     If  in  these  trials,  which  are 
always  painful,  the  head  of  the  radius  rests  motion- 
less, there  can  be  no  doubt  of  the  bone  being  frac- 
tured.   The  ulna  serves  as  a  splint  in  fractures  of 
the  radius,  and  the  more  effectually  as  the  two 
bones  are  connected  with  one  another  throughout 
their  whole  length.     [Shortening,  therefore,  is 
impossible,  unless  the  ulna  be  at  the  same  time 
dislocated,  and  if  there  is  any  displacement  it  must 
be  in  the  direction  either  of  the  diameter  or  of  the 
circumference  of  the  bone.    The  pronator  muscles 
will  tend  to  draw  the  bone  inwards  towards  the 
ulna,  and  so  to  diminish  the  interosseous  space  ; 
if  the  fracture  be  below  the  pronator  teres,  this 
muscle  will  influence  the  upper  piece  and  the  pro- 
nator quadratus  the  lower,  but  if  the  bone  be 
broken  above  the  point  mentioned,  both  pronators 
will  act  on  the  lower  piece,  while  the  upper  piece 
will  be  supinated  by  the  supinator  brevis  and 
biceps,  the  latter  muscle  flexing  or  drawing  it  for- 
wards at  the  same  time  that  it  assists  in  the  supina- 
tion.   Such  a  displacement  would  implicate  the 
bone  both  as  regards  its  diameter  and  its  circum- 
ference, and  both  these  points  should  be  well  un- 
derstood, as  they  require  to  be  carefully  attended 
to  in  the  treatment.    In  this,  however,  as  in  most 
other  fractures,  the  original  violence  may  modify  or 
even  supersede  muscular  action,  and  produce  a  dis- 
placement of  one  or  both  fragments  either  back- 
wards, forwards,  or  laterally.] 

Treatment. — In  general,  when  the  radius  alone 
13  fractured,  no  extension  is  requisite.  Splints 
padded  in  the  same  way  as  for  the  fracture  of  both 
bones,  should  be  applied  on  the  anterior  and  pos- 
terior surfaces  of  the  forearm,  the  same  care  being 
taken  to  press  outwards  the  ends  of  the  fracture 
and  to  preserve  the  interosseous  space,  the  only 
aitference  being  that  the  hand  should  not  bo  kept 
in  a  Ime  with  the  forearm,  but  sliould  bo  inclined 


towards  the  ulnar  side,  that  it  may  act  upon  the 

lower  portion  of  the  fracture  so  as  to  draw  it  out- 
wards away  from  the  ulna.  During  the  treatment 
the  elbow  is  to  be  bent,  and  the  hand  put  in  the 
mid-state  between  pronation  and  supination  ;  that 
is  to  say,  the  palm  of  the  hand  is  to  face  the  pa- 
tient's breast. 

[Mr.  Lonsdale  recommends  the  supine  instead 
of  thesemiprone  positions  in  these  fractures,  for  the 
same  reasons  as  in  the  fractures  of  both  bones,  and 
which  have  been  already  stated.  (Ante,  p.  725.)] 
3.  Fracture   of  the  inferior  extremiti/  of  the 
?-arf««.— [This,  although  it  is  one  of  the  most  fre- 
quent of  all  fractures,  was  not  well  understood 
till  within  a  comparatively  recent  period,  but  was 
very  generally  confounded  with  dislocation  of  the 
wrist.    Mr.  Colles  of  Dublin,  in  1814,  was  the  first 
to  give  an  accurate  description  of  the  injury.  (See 
Ed.  Med.  and  Surg.  Journal,  vol.  x.  p.  182.) 
Somewhat  singularlj^,  however,  this  memoir  of  Mr. 
Colles  has  not  been  much  noticed  by  subsequent 
writers,  and  was  not  alluded  to  in  former  editions 
of  this  Dictionary,  though  the  accident  is  often 
familarly  spoken  of  as  Colles'  fracture  of  the  radius. 
Dupuytren  in  1820,  and  subsequeutlj-,  paid  great 
attention  to  the  subject,  and  strongly  insisted  on 
the  frequency  of  fracture,  and  the  almost  impossible 
occurrence  of  dislocation  of  the  wrist.    This  ac- 
cident is  almost  constantly  caused  by  a  fall  on  the 
palm  of  the  hand.    The  direction  of  the  fracture, 
was  stated  by  Dupuytren  to  be  in  general,  oblique 
from  above  downwards,  and  from  the  dorsal  to 
the  palmar  surface.  (See  Clin.  Cldr.  t.  iv.  p.  183.) 
Subsequent  investigations  have,  however,  shown 
that  it  is  more  commonly  transverse,  although 
the  obliquity  when  present,  most  frequently  takes 
the  direction  just  mentioned.    Its  situation  is 
from  half  an  inch  to  an  inch  above  the  inferior 
extremity  of  the  bone  ;  seldom  so  much  as  an 
inch  and  a  half,  as  stated  by  Mr.  Colles,  who 
had  not  at  that  period  had  any  opportunity  of 
making  post-mortem  examinations  of  the  injurj'. 
This  is  in  reality  the  weakest  part  of  the  bone, 
notwithstanding  its  greater  bulk,  for  it  is  com- 
posed entirely  of  light  cancellated  texture,  only 
covered  on  the  surface  by  an  extremely  thin  layer 
of  compact  bone.] 

The  consecutive  displacement  will  have  a  greater 
resemblance  to  a  dislocation,  the  nearer  the  frac- 
ture is  to  the  wrist.  Fractures  of  the  lower  end 
of  the  radius  seem  to  occur  at  all  ages  ;  for,  in  11 
e-xamples,  alluded  to  by  Dupuytren,  the  ages  of 
the  patients  varied  between  8  and  88  ;  but,  in 
young  subjects,  a  separation  of  the  epiphysis  is 
more  likely  to  occur  than  a  fracture.  Occasionally 
the  lower  fragment  is  split  vertically  in  two  or 
more  pieces.  In  a  few  rare  cases,  besides  a  frac- 
ture of  the  radius,  the  ulna  is  dislocated,  and  pro- 
jects tlirough  the  skin.  (Buput/fren,  vol.  cit.  p. 
190.) 

[Fracture  of  the  styloid  process  of  the  ulna  is  a 
not  unfrequent  complication. 

The  direction  in  which  the  force  is  applied, 
when  a  person  falls  on  the  palm  of  the  hand,  causes 
the  upper  portion  of  the  radius  to  be  displaced  ■ 
forwards,  and  the  lower  fragment  witli  the  carpus 
to  project  backwards,  producing  the  appearances 
thus  described  by  Mr.  Colles  :— "  The  posterior 
surface  of  the  limb  presents  a  considerable  de- 
formity, for  a  depression  is  seen  in  the  forearm, 
about  "an  inch  and  a  half  above  the  end  of  tho 


bone  ;  whilst  a  considerable  swelling  occupies  tbe 
wrist  and  metacarpus  ;  indeed  the  carpus  and 
base  of  the  metacarpus  appear  to  be  thrown 
backwards  so  much,  as,  on  first  view,  to  excite  a 
suspicion  that  the  radius  has  been  dislocated 
forward.  On  viewing  the  anterior  surface  of  the 
limb  we  observe  a  considerable  fulness,  as  if  caused 
by  the  flexor  tendons  being  thrown  forwards  ;  this 
fulness  extends  upwards  to  about  one  third  of  the 
length  of  the  forearm,  and  terminates  below  at  the 
upper  edge  of  the  annular  ligament  of  the  wrist, 
The  extremity  of  the  ulna  is  seen  projecting 
towards  the  pabu  and  inner  edge  of  the  limb  ;  the 
degree,  however,  in  which  this  projection  takes 
place  is  different  in  different  instances.  (See 
Ed.  Med.  and  Surg.  Joimial,  1814,  vol.  x.  p. 
183.) 

This  description  however,  though  so  far  per- 
fectly correct,  does  not  comprise  quite  the  whole 
of  the  truth  ;  and  Dupuytren  appears  to  have 
been  the  first  to  notice  that  the  lower  fragment 
of  the  radius  undergoes  at  the  same  time  a  further 
alteration  in  its  position,  by  which  its  articular 
surface  is  directed  outwards  and  the  hand  is 
placed  in  a  position  of  abduction.  On  this  point 
Mr.  R.  W.  Smith  observes  that  "  the  lower  frag- 
ment of  the  radius  along  with  the  carpus,  be- 
sides being  displaced  backwards,  is  also  drawn 
towards  the  side  of  supination,  and  this  two- 
fold displacement  causes  the  wrist  to  assume  a 
singularly  twisted  appearance,  such  as  might  be 
supposed  to  result,  were  it  possible  to  supinate 
the  hand  and  wrist,  the  forearm  being  at  the  time 
fixed  in  a  state  of  pronation.  Dupuytren  and 
others  have  described  the  hand  as  being  in  a  state 
of  abduction,  but  this  statement  is  not  strictly  cor- 
rect, for  the  hand  is  displaced  outwards  along  with 
the  carpus  and  lower  fragment  of  the  radius  '  par 
un  mouvement  de  total ite.' {On  Fractures,  Sj;a. 
p.  139.)  Mr.  Smith's  own  description,  however, 
of  what  takes  place,  would  seem  to  show  that  Du- 
puytren was  right  in  calling  it  a  movement  of 
abduction,  rather  than  as  Mr.  Smith  here  declares, 
a  mouvement  de  toialite"  of  the  hand  and  lower 
fragment  of  the  radius.  The  following  extract  from 
the  latter  gentleman's  work  will  render  this  more 
apparent: — "This  double  displacement  is  the  result 
of  the  action  of  the  supinator  longus  upon  the  one 
part,  and  of  the  long  extensors  of  the  thumb  upon 
the  other;  the  latter  draw  the  lower  fragment  of  the 
radius,  with  the  carpus,  towards  the  side  of  exten- 
sion, thus  directing  the  articular  surface  of  the 
radius  upwards  (?)  and  backwards,  while  the  former 
muscle,  viz.  the  supinator  longus,  besides  supinat- 
ing  the  lo  wer  fragment,  also  elevates  the  styloid 
process,  giving  the  carpal  surface  an  inclination 
outwards," — and  also  that  "as  long  as  the  inferior 
radio  ulnar  ligaments  remain  unbroken"  (which 
he  believes  to  be  most  frequently  the  case)  "and  the 
lower  end  of  the  ulna  entire,  it  is  obvious  that  the 
inferior  fragment  of  the  radius  must  be  displaced 
oldiquely;  tliat,  in  fact,  the  styloid  process  when 
being  drawn  upwards  and  backwards,  must  move 
througli  a  portion  of  the  circumference  of  a  circle, 
and  thus  the  upper  end  of  the  lower  fragment  is 
thrown  towards  the  ulna."  (p.  141.) 

The  pronator  quadratus  acts  almost  exclusively 
on  the  upper  fragment,  and  draws  it  towards  the 
ulna  ;  this  displacement,  however,  is  incon- 
siderable, on  account  of  the  small  extent  of  the 
interosseous  space  at  this  lov<;l.   The  forearm  is  in 
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consequence  but  slightly,  if  at  all,  diminished  in 
its  transverse  diameter  at  the  seat  of  fracture  ;  but 
its  antero-posterior  dimensions  are  very  perceptibly 
increased.  The  patient  has  lost  all  power  over 
the  movements  of  pronation  and  supination,  and 
generally  supports  the  injured  part  on  the  palm  of 
the  opposite  hand.  From  the  firm  way  in  which 
the  fragments  are  locked  together,  there  may  bo 
considerable  difficulty  in  eliciting  a  crepitus,  and 
the  head  of  the  radius  may  even  be  felt  to  move 
when  the  hand  is  rotated  ;  the  surgeon  should  there- 
fore first  employ  a  degree  of  extension  sufficient  to 
restore  the  fragments  to  their  proper  relative  posi- 
tion, and  then,  on  rotating  the  hand,  the  grating  of 
the  broken  surfaces  will  usually  be  felt,  and  the 
head  of  the  radius  will  be  found  to  remain  motion- 
less.   {R.  W.  Smith,  loc.  cit.  p.  138.) 

M.  Voillemier  believes  that  these  fractures  are 
almost  always  attended  with  impaction  or  penetra- 
tion of  the  fragments,  and  that  the  compact  tissue  of 
the  upper  portion,  by  the  continuance  of  the  force 
after  the  fracture  has  taken  place,  is  driven  into 
the  cancellated  tissue  of  the  lower  fragment. 
He  describes  several  varieties  in  the  way  in  which 
this  penetration  may  take  place,  but  thinks  that  in 
most  cases  it  extends  to  a  greater  depth  pos- 
teriorly than  anteriorly  and  externally  than  inter- 
nally, thus  giving  rise  to  the  double  deformity  at 
the  seat  of  fracture,  which  has  been  already  de- 
scribed. This  author  also  thinks  that  the  cir- 
cumstance of  impaction  may  explain  the  difficulty 
of  detecting  crepitus  which  is  so  often  met  with  in 
these  cases.  (See  Archives  Gen.  de  Med.  vol.  xiii. 
1842,  p.  261.)  Mr,  Smith,  however,  differs  from 
M.  yoillemier  respecting  the  occurrence  of  im- 
paction, and  offers  a  diflferent  explanation  of  the 
appearances  adduced  by  the  French  surgeon  in 
support  of  his  theory.  "This  difference  of  opinion 
has,  no  doubt,  arisen  from  the  fact  that  oppor- 
tunities of  examining  this  fracture  in  a  recent 
condition  are  very  seldom  met  with.  Both  state- 
ments are  probably  too  exclusive,  and  the  tnith 
will  no  doubt  be  found  to  be,  that  the  fracture  ia 
sometimes  attended  with  impaction  and  sometimes 
not.  Mr.  Smith,  after  stating  the  arguments  against 
the  occurrence  of  impaction,  says,  "he  thinks  that  as 
long  as  the  ulna  remains  unbroken,  and  the  ligamen- 
tous connections  between  the  two  bones  uninjured, 
it  is  scarcely  possible  for  either  fragment  to  penetrate 
the  other,  even  to  the  extent  of  half  an  inch." 
(p.  159.)  Probably  this  is  very  nearly  as  much 
as  M.  Voillemier  would  himself  contend  for.  The 
subject  is  fully  discussed  in  Mr.  Smith's  admirable 
treatises  on  fractures  and  dislocations,  and  M. 
Voilleniier's  essaj',  above  referred  to,  is  also  well 
worth  an  attentive  perusal. 

The  remarks  hitherto  made  refer  exclusively  to 
the  fracture  caused  by  a  fall  on  the  palm,  but  the 
lower  extremity  of  the  radius  is  occasionally, 
though  rarely,  broken  by  a  fall  on  the  back  of 
the  hand.  Out  of  fourteen  cases  of  fr.icturod 
radius,  seen  at  the  Ildtel-Dieu,  in  1030,  Dupuy. 
tren  found  three  from  tliis  cause  ;  but  this  must 
be  considered  as  an  unusually  largo  proportion. 
The  characteristics  of  the  injury  are  in  this  case 
reversi'd  ;  the  upper  portion  of  the  radius  projects 
backwards,  and  the  lower  portion  with  tiio  carpus 
is  thrown  forwards  towards  the  palm  ;  the  lower 
end  of  the  ulna  is  prominent  at  the  posterior  and 
inner  part  of  the  wrist.  Botii  kinds  of  fnicturo 
migiit  be  mistaken  for  dislocation,  the  former  most 
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resembling  a  "dislocation  backwards,  the  latter  a 
dislocation  forwards,  of  the  carpus.  Besides  the 
usual  signs,  however,  such  as  crepitus,  increased 
mobility,  &c.  the  fracture  may  be  known  by  the 
altered  position  of  the  styloid  process,  with  re- 
ference to  the  shaft  of  the  radius,  and  by  its 
following  any  movement  communicated  to  the 
hand  ;  and  also  by  the  oblique  or  twisted  ap- 
pearance of  the  deformity  in  both  varieties  of 
fracture  of  the  radius  singly,  which  does  not 
belong  to  a  dislocation,  since  both  bones  are  then 
displaced  together,  either  in  one  direction  or  the 
other.  For  this  reason  the  mistake  is  not  so  likely 
to  be  made  in  the  fracture  of  the  radius  alone  as 
when  the  lower  end  of  the  ulna  is  also  broken 
(See  Fracture  op  both  Bones.)  The  surgeon 
should  always  bear  in  mind  the  frequency  of  frac- 
ture of  the  lower  end  of  the  radius,  and  the  ex- 
treme rarity  of  dislocation  of  the  wrist.  (See 
Dislocation.) 

Treatment. — In  the  treatment  of  the  ordinary  frac 
ture  of  the  lower  extremity  of  the  radius,  after  the 
deformity  has  been  reduced  by  a  suitable  degree  of 
extension  and  counter-extension,  special  attention 
is  required  to  prevent  any  recurrence  of  the  dis- 
placement of  the  lower  fragment;  first,  in  the  direc- 
tion backwards;  secondly,  in  the  direction  outwards 
or  towards  the  side  of  supination.  Mr.  Colles, 
aware  of  the  necessity  of  fulfilling  the  first  of  these 
indications,  used  anterior  and  posterior  splints,  with 
a  thick  compress  beneath  the  anterior  splint  opposite 
the  seat  of  fracture,  to  press  the  lower  end  of  the 
shaft  of  the  bone  backwards.  He  also  used  a  third 
narrow  splint  on  the  ulnar  side  to  press  the  extre 
mity  of  this  bone  against  the  side  of  the  radius. 

Dupuytren  employedanteriorandposteriorsplints 
in  the  ordinary  way,  with  a  third  on  the  inner  side, 
so  contrived  as  to  counteract  the  abduction  of  the 
Land.  This  ulnar  splint  was  composed  of  a  steel 
plate  covered  with  leather,  about  fifteen  inches 
long  and  an  inch  and  a  quarter  wide  ;  it  consisted 
of  a  straight  portion  corresponding  to  the  ulna,  and 
a  part  curved  downwards  corresponding  to  the  hand. 
The  hand  was  bound  to  this  curved  portion,  and 
by  that  means  securely  maintained  in  the  position 
of  adduction.  This  plan  effectually  fulfilled  the 
second  indication ;  but  it  must  have  been  insufficient 
as  regards  the  first,  as  no  compresses  appear  to 
have  been  used  under  the  splints  to  prevent  dis- 
placement backwards. 

Sir  A.  Cooper  used  an  anterior  and  posterior 
splint  with  a  compress  posteriorly  on  the  lower 
fragment  of  the  radius,  and  another  internally 
to  press  upon  the  ulna.  Following  the  plan  re- 
commended by  Mr.  Cline,  the  splints,  which  reached 
to  the  extremities  of  the  metacarpal  bones,  were 
not  bandaged  lower  than  the  wrist,  and  the 
hand  was  allowed  to  hang  between  them  un- 
supported, so  that  by  its  weight  it  should  draw 
upon  the  radius  in  the  direction  of  adduction.  The 
sling  which  supported  the  forearm  was  for  this 
reason  not  permitted  to  extend  beyond  the  wrist. 

M.  Malgaigne  uses  anterior  and  posterior  splints 
with  compresses  to  prevent  the  displacement  back- 
wards, and  two  lateral  splints  also  with  compresses 
beneath  them,  one  so  placed  as  to  press  inwards 
the  lower  fragment  of  the  radius,  the  other  to  press 
outwards  the  lower  extremity  of  the  ulna.  He 
thmks  the  splints  should  not  extend  beyond  the 
nrstrow  of  carpal  bones,  and  tluit  there  is  no  object 
m  confining  the  hand  if  the  lower  extremity  of 


the  radius  is  securely  fixed,  but  that  on  the  con- 
trary it  is  much  better  to  leave  it  free,  that  there 
may  be  less  risk  of  permanent  BtiShess  of  the  wrist 
and  fingers. 

The  following  plan,  recommended  by'Mr.  R.  W. 
Smith,  seems  calculated  to  fulfil  very  completelj' 
all  the  required  indications.    "  The  hand  being 
moderately  adducted,  a  cushion  is  to  be  placed  on 
the  posterior  surface  of  the  limb,  of  sufficient  length 
to  extend  from  the  elbow  to  the  fingers;  the  portion 
of  this  cushion  which  corresponds  to  the  lower 
fragment  of  the  radius  and  to  the  carpus,  should  be 
thicker  than  any  other  part,  and  from  its  ulnar  to 
Its  radial  border  should  gradually  increase  in  thick- 
ness.   A  transverse  section  of  this  portion  of  the 
cushion  would  represent  an  isosceles  triangle,  the 
base  of  which  would  correspond  to  the  radial  border 
of  the  limb.    The  objects  proposed  to  be  attained 
by  constructing  the  pad  of  this  form  are,  to  press 
the  lower  fragment  of  the  radius  forwards,  and  to 
direct  its  external  border  towards  the  side  of  pro- 
nation.    A  second  cushion,  thicker  below  than 
above,  is  to  be  placed  upon  the  front  of  the  limb, 
but  should  not  descend  below  the  lower  margin  of 
the  superior  fi-agment,  for  otherwise  it  would,  to  a 
certain  extent,  counteract  the  influence  of  the  dorsal 
cushion,  and  would  tend  to  maintain  the  displace- 
ment backwards  of  the  inferior  firagment.  An 
anterior  and  a  posterior  splint  are  then  applied, 
each  of  which  should  be  at  least  an  inch  broader 
than  the  forearm  ;  the  posterior  should  extend 
from  the  elbow  to  the  fingers,  and  should  be 
curved  from  the  wrist  downwards,  to  receive  the 
adducted  hand  ;  the  anterior  need  not  descend 
below  the  palm  of  the  hand :  a  roller  is  then  to 
be  carried  round  the  splints  in  the  ordinary  manner. 

By  constructing  and  placing  the  cushions  in  the 
manner  above  described,  the  two  fragments  are 
pressed  in  opposite  directions,  and  the  carpal  sur- 
face of  the  inferior  fragment  is  directed  forwards, 
while  the  curved  splint,  by  maintaining  the  hand 
moderately  adducted,  tends  to  restore  to  the  articu- 
lating surface  its  natural  direction  inwards,  quite 
as  effectually  as  the  ulnar  splint  of  Dupuytren,  and 
with  much  less  uneasiness  to  the  patient.    It  is 
scarcely  necessary  to  mention  that  the  form  recom- 
mended can  be  readily  given  to  that  portion  of  the 
dorsal  cushion  which  corresponds  to  the  lower  frag- 
ment, by  the  employment  of  graduated  compresses. 
The  apparatus  recommended  b.v  Ndaton  is  very 
similar  to  that  just  described,  and  is  identical  with 
it  in  principle  ;  the  use  of  the  curved  dorsal  splint, 
instead  of  the  ulnar  splint  of  Dupuytren,  constitutes 
the  only  difference  of  importance.    {On  Fractures, 
^'c.  p.  167.)    Instead  of  the  ulnar  splint,  M.  N^- 
laton  has  since  used  a  dorsal  splint,  curved  at  its 
lower  end  in  the  shape  of  the  handle  of  a  pistol, 
and  very  similar  therefore  to  that  recommended  by 
Mr.  Smith. 

The  splints  should  be  retained  for  three  weeks 
in  young  persons,  and  for  four  or  five  in  the  aged, 
before  passive  motion  is  attempted.  The  recovery 
in  these  cases  is  slow,  and  six  months  will  some- 
times elapse  before  the  motion  of  tiie  fingers  i> 
completely  restored.  (See  A,  Cooper,  On  Disloca^ 
Hons,  (5'f.  p.  496.) 

In  the  fracture  with  displacement  of  the  lower 
fragment  forwards,  the  same  principles  of  treatment 
will  apply  ;  but  the  position  of  the  pads  used  to 
press  the  ends  of  the  fracture  into  position,  must 
of  course  be  reversed.] 
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Fractures  op  the  Carpal  and  Metacarpal 
Bones,  and  Phalanges  of  the  Fingers. 

The  bones  of  the  carpus,  when  broken,  are  usually- 
crushed,  as  it  were,  between  very  heavy  bodies,  or 
the  limb  has  been  entangled  in  powerful  machin- 
ery, or  suffered  gunshot  violence.  It  must  be 
obvious,  therefore,  that,  as  the  soft  parts  are  also 
seriously  injured,  these  cases  are  generally  fol- 
lowed by  severe  and  troublesome  symptoms,  and 
sometimes  require  the  performance  of  amputation, 
either  immediately  or  subsequently.  When  an  at- 
tempt is  to  be  made  to  save  the  part,  the  chief  in- 
dications are  to  extract  loose  pieces  of  bone,  and 
prevent  inflammation,  abscesses,  and  mortification. 
The  parts  may  at  first  be  kept  wet  with  a  cold 
evaporating  lotion,  any  wound  present  being  lightly 
and  superficially  dressed  ;  but,  afterwards,  as  soon 
as  all  tendency  to  bleeding  is  over,  emollient  poul- 
tices may  be  applied  over  the  dressings  instead  of 
the  lotion.  Should  abscesses  form,  early  openings 
should  be  practised,  so  as  to  prevent  the  matter  from 
extending  up  the  forearm. 

Fracture  of  a  metacarpal  bone  may  be  produced 
by  direct  or  indirect  violence.  Fractures  caused 
by  striking  a  blow  with  the  closed  fist,  or  by  a  fall 
on  the  closed  hand,  are  examples  of  the  latter  kind. 
In  this  case,  the  third  metacarpal  bone,  from  its 
greater  length,  is  most  likely  to  suffer  ;  but  in  a 
fracture  from  direct  violence,  those  of  the  little 
finger  and  thumb  are  more  frequently  broken  than 
the  other  three,  though,  in  most  cases,  unless  the 
force  has  operated  by  a  very  limited  surface,  more 
than  one  metacarpal  bone  is  fractured.  The  frac- 
ture may  be  simple  or  compound  ;  if  from  direct 
violence,  it  is  most  commonly  the  latter,  and  the 
soft  parts  are  wounded  and  lacerated  by  the  same 
violence  which  has  injured  the  bone.  [The  upper 
piece,  from  its  mode  of  connection  with  the  carpus, 
is  nearly  immovable,  but  the  lower  fragment  may 
be  displaced  cither  towards  the  dorsal  or  palmar 
surface.  Most  frequently,  according  to  Malgaigne, 
its  fractured  extremity  forms  an  angular  projection 
posteriorly,  and  the  head  of  the  bone  in  consequence 
is  prominent  towards  the  palm. 

According  to  Sir  A.  Cooper,  the  head  of  a  meta- 
carpal bone  is  sometimes  broken  off,  and  gives 
the  appearance  of  dislocation  of  the  finger,  as  the 
head  of  the  bone  sinks  towards  the  palm  of  the 
hand.  In  the  treatment  of  this  case,  a  large  ball 
is  to  be  placed  in  the  hand,  and  to  be  grasped  by 
it,  and  the  hand  is  to  be  bound  over  it  by  a  roller; 
and  thus  the  depressed  extremity  of  the  bone  is 
raised  to  its  natural  situation.  {On  Dislocations, 
p.  506.)  The  same  plan  is  also  recommended  for 
fractures  of  other  parts  of  the  metacarpal  bones, 
but  care  must  be  taken  lest  it  increase  the  ten- 
dency to  project  backvv.irds  already  alluded  to : 
this  evil  may  be  avoided  by  making  the  pressure 
operate  upon  the  head  of  the  metacarpal  bone,  and 
not  opposite  the  seat  of  fracture.  If  there  is  no 
displacement  a  piece  of  pasteboard  or  gutta  percha 
moulded  to  the  hand  will  be  found  to  answer 
every  purpose.  There  is  no  necessity  to  include 
the  ends  of  the  fingers,  and  it  is  better  that  they 
should  not  be  kept  permanently  extended. 

In  a  compound  or  comminuted  fracture,  the  hand 
and  forearm  should  be  kept  at  rest  on  a  splint,  and 
treated  according  to  the  suggestions  above  given 
for  fracture  of  the  carpus.  In  some  cases,  of  course, 


when  the  hand  is  badly  crushed,  amputation  be- 
comes necessary. 

Fractures  of  the  phalanges  of  the  fingers  are  .al- 
most always  produced  by  direct  violence,  and  are 
therefore  very  frequently  compound  or  com- 
minuted—  force  applied  indirectly  is  more  likely 
to  cause  a  dislocation  than  a  fracture.  In  com- 
pound fractures  of  the  extreme  phalanges,  if  the 
soft  parts  are  much  injured,  it  is  better  to  ampu- 
tate at  once,  but  in  the  first  or  second  phalanges 
an  attempt  should  always  be  made  to  save  the 
finger,  unless  the  parts  are  so  much  injured  as  to 
preclude  all  chance  of  success.  In  a  simple  frac- 
ture, the  finger  should  be  placed  on  a  small 
wooden  splint;  or  a  piece  of  wetted  pasteboard 
may  be  moulded  to  the  part;  but  in  compound 
fractures,  and  especially  when  several  fingers  are 
injured,  it  is  better  to  confine  the  whole  hand  on 
a  splint,  and  to  keep  the  part  at  rest  in  a  sling.] 

Fractures  op  the  Sacrum. 

The  sacrum  is  less  frequently  broken  than  the 
other  bones  of  the  pelvis ;  a  fact  attributable  to  its 
thickness,  its  spongy  texture,  and  the  advan- 
tageous way  in  which  it  supports  the  weight  and 
efforts  of  the  whole  trunk.  For  the  sacrum  to  be 
broken,  the  violence  must  be  exceedingly  great, 
like  that  resulting  from  the  fall  of  a  very  heavy 
body,  or  the  passage  of  a  carriage  wheel  over  the 
convex  side  of  the  bone,  or  a  fall  from  a  great 
height  on  that  part.  Fractures  of  the  sacrum, 
when  they  do  happen,  are  generally  accidents  of 
a  most  dangerous  kind,  because,  in  addition  to 
other  injuries,  with  which  they,  in  common  with 
all  fractures  of  the  pelvis,  are  liable  to  be  com- 
plicated, great  damage  may  be  done  to  the  sacral 
nerves.  Hence,  retention  of  urine,  inability  to  re- 
tain this  fluid,  involuntary  discharge  of  the  fseces, 
paralysis  of  the  lower  extremities,  &c.  Another 
principal  danger  also  depends  upon  the  injury 
which  the  pelvic  viscera  may  have  suffered  from 
the  same  violence  which  broke  the  bone. 

When  the  fracture  is  situated  at  the  upper  part 
of  the  sacrum,  which  seldom  happens  on  account 
of  the  thickness  of  the  bone  in  that  situation,  there 
is  no  displacement  unless  the  bone  is  smashed, 
and  the  fragments  are  driven  inwards  by  the  same 
force  which  produced  the  fracture;  a  case  which 
always  implies  severe  injury  of  the  external  and 
internal  soft  parts.  But  when  the  fracture  is 
transverse,  and  occupies  the  lower  portion  of  the 
bone,  where  it  is  less  thick,  the  inferior  fragment 
may  be  displaced  forwards,  towards  the  rectum. 
In  general,  fractures  of  the  higher  part  of  the  bone 
are  not  easily  detected.  (See  Bayer,  Mai.  Chir. 
t.  iii.  p.  152.) 

[The  displacement,  according  to  Malgaigne,  is 
usually  such  that  the  inferior  fragment  remains 
in  contact  with  the  other  by  its  base,  but  is  in- 
clined more  or  less  forward  at  its  apex.  The 
coccyx  of  course  shares  in  the  displacement  of  the 
lower  portion  of  the  sacrum,  and  may  project  for- 
wards sufficiently  to  cause  an  obstruction  at  the 
lower  part  of  the  rectum.  {Traitc  des  Fractures, 
t.  i.  p.  6.36.)  These  fractures  generally  take  a  trans- 
verse direction;  there  is,  however,  a  specimen  of 
vertical  fracture  of  the  sacrum  in  the  Museum  of 
the  College  of  Surgeons. 

If  the  nature  of  the  injury  is  doubtful,  the  finger 
should  bo  introduced  into  the  rectum,  when  if 
tlierc  is  a  fracture,  nn  unusual  mobility  of  the 
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coccyx  and  lower  patt  of  the  sacrum  will  probably 
be  felt,  and  if  there  is  displacement  forwards  of 
the  lower  fragment  the  finger  may  be  used  to  press 
it  back  into  its  proper  situation.] 

When  the  violence  has  been  such  as  to  make  it 
probable  that  it  has  extended  its  effects  to  the 
pelvic  viscera,  every  means  in  the  power  of  art 
must  be  adopted  to  prevent  and  alia}'  inflamma- 
tion. Leeches  should  be  applied  to  the  vicinity 
of  the  sacrum,  and  bleeding  from  the  arm  should,  if 
it  appears  necessary,  be  practised.  Any  difficulty, 
either  in  the  expulsion  or  retention  of  the  urine 
and  fa;ces,  will  likewise  claim  immediate  and  con- 
stant attention.  (See  Urine,  Retention  of.  Incon- 
tinence of,  ^c.)  With  regard  to  the  particular 
means  for  promoting  the  union  of  the  fractured 
sacrum,  quietude  is  the  most  important;  and  is  in 
most  cases  the  only  treatment  necessary. 

[If,  however,  the  lower  fragment  should  project 
forwards  to  a  painful  extent,  and  appear  likely  to 
.produce  inconvenience,  and  if,  after  it  has  been 
reduced  by  the  finger  in  the  rectum,  the  displace- 
ment should  recur,  it  might  be  advisable  to  apply 
permanent  pressure  from  within  by  means  of  some 
substance,  such  as  a  pessary,  introduced  into  the 
rectum.  Treatment  on  this  principle  has  been 
practised  in  France  in  two  cases,  by  MM.  Judes 
and  Bemond,  and  with  sufficient  success  to  afford 
encouragement  for  further  trial,  should  the  exigen- 
cies of  the  case  seem  to  require  it.  (See  Mal- 
gaigne,  op.  cit.  p.  638.)  Mild  laxative  medicines,  or 
eneniata,  should  be  given  to  render  the  action  of 
the  bowels  as  gentle  and  free  from  irritation  as 
possible.] 


Fractures  op  the  Os  Coccygis. 

Though  much  slighter  than  the  sacrum,  it  is 
less  frequently  broken,  because  less  exposed  to 
external  force,  and  capable  of  a  degree  of  motion, 
by  which  it  eludes  the  effects  of  violence.  But, 
in  elderly  persons,  in  whom  the  different  pieces 
are  connected  by  ankjdosis,  a  fall  on  the  buttock, 
or  a  kick,  may  fracture  this  bone.  The  accident 
is  known  by  the  movableness  of  the  fragments, 
and  the  acute  pain  produced  when  the  thighs  are 
moved,  and  the  act  of  defsecation,  the  fragments 
being  then  disturbed  by  the  action  of  the  external 
sphincter,  gluteus  maximus,  and  coccygeus. 

The  treatment  of  fractures  of  the  coccyx  consists 
in  enjoining  quietude.  If  the  lower  portion  of  the 
bone  project  forwards  it  may  be  replaced  by  the 
finger  introduced  into  the  rectum,  but  all  attempts 
of  this  kind  should  be  made  with  great  gentleness, 
as  the  soft  parts  are  not  in  a  state  to  bear  much 
handling  without  ill  effects.  The  patient  should 
avoid  walking  about,  as  this  would  put  the  gluteus 
maximus  muscle  into  action,  and  disturb  the  broken 
bone.  He  should  refrain  from  lying  upon  his  back, 
or  placing  himself  in  a  sitting  position. 

[The  recovery  from  this  accident  is  sometimes 
very  tedious.  Mr.  South  mentions  two  cases,  in 
both  of  which  it  occupied  a  period  of  nearly  two 
years.  Great  relief  was  obtained,  and  a  cure  at 
last  effected,  by  constantly  wearing  a  pair  of  tliick 
oblong  pads  on  the  ischial  tuberosities,  so  that  the 
coccyx  was  protected  from  all  possibility  of  pres- 
sure in  the  sitting  position.  (See  Translation  of 
Chelius,  note,  p.  543,  vol.  i.)] 

Fractures  ov  the  Ossa  Innoriinata 
Are  generally  produced  by  the  passage  of  tiic 


wheels  of  heavy  carriages  over  the  pelvis,  falls  from 
great  heights,  the  kicks  of  horses,  &c.,  and  are 
always  attended  with  considerable  contusion  of  the 
soft  parts,  and  sometimes  with  great  injury  of  the 
pelvic  viscera.  The  anterior  superior  spinous  pro- 
cess of  the  ilium  is  sometimes  broken  off  by  the 
kick  of  a  horse.  I  have  seen  several  examples  of 
fracture  of  the  pelvis  by  gunshot,  some  of  which 
were  accompanied  by  injury  of  the  bladder  or 
rectum. 

The  two  ossa  innominata  may  be  broken  to- 
gether ;  but  commonly  only  one  of  them  is  thus 
injured.  Most  frequently  the  fracture  takes  place 
in  the  upper  expanded  portion  of  the  bone,  known 
under  the  name  of  the  ilium,  though  sometimes  it 
happens  either  in  the  ischium,  or  the  os  pubis. 
The  solution  of  continuity  may  be  limited  to  one 
part  of  the  bone,  or  extend  to  several  parts  of  it ; 
and  there  may  be  a  greater  or  lesser  number  of 
fragments,  and  these  attended,  or  not,  with  dis- 
placement. In  many  instances,  in  which  the 
pelvis  has  been  violently  jammed  between  two 
bodies,  or  run  over  by  a  heavy  carriage,  the  bones 
of  the  pelvis,  besides  being  fractured,  are  dislo- 
cated, some  interesting  examples  of  which  accident 
are  recorded  by  Sir  A.  Cooper.  {Surgical  Essays, 
part  i.  p.  49,  &c.) 

Fractures  of  the  ossa  innominata  are  unavoidably 
attended  with  more  or  less  contusion  of  the  soft 
parts ;  and  when  the  violence  has  been  very  great, 
the  pelvic  viscera  may  be  seriously  bruised,  crushed, 
or  lacerated,  and  the  large  nerves  contained  in  the 
pelvis,  or  the  spinal  marrow  itself,  injured:  hence, 
extravasation  of  blood  or  urine  in  the  cellular  tissue 
of  the  pelvis ;  ecchymosis  deeplj-  situated  ;  injury 
of  the  kidneys  ;  complete  loss  of  motion  ;  paralj-sis 
of  the  lower  extremities;  discharge  of  blood,  or  a 
black  bilious  matter,  by  vomiting  or  stool,  either 
immediately  or  at  more  or  less  distant  periods 
from  that  of  the  accident ;  retention  of  urine ; 
fever  ;  painful  tension  of  the  abdomen  from  inflam- 
mation of  the  peritoneum  and  bowels ;  the  forma- 
tion of  abscesses,  which  are  sometimes  of  great 
extent ;  sloughing  ;  and  death.  (Boycr,  Mai.  Cliir. 
t.  iii.  p.  154.) 

As  the  same  author  has  observed,  the  violence, 
occasioning  a  fracture  of  the  ossa  innominata,  may 
produce  a  displacement  of  the  fragments,  and 
carr}"-  them  more  or  less  away  from  their  natural 
situation.  AVhen  the  os  pubis,  or  ischium,  is 
broken,  the  splinters  may  be  propelled  into  the 
urethra,  or  even  througii  the  bladder,  and  give 
rise  to  extravasation  of  urine ;  or  by  merely  com- 
pressing these  organs,  they  may  cause  more  or 
less  interruption  of  their  functions.  But,  unless 
the  fragments  be  displaced  by  the  same  force 
which  caused  the  fracture,  they  can  liardlj'  bo 
drawn  out  of  their  place  by  any  other  circum- 
stance, since  they  ore  retained  bj'  the  muscles 
attached  to  both  fragments,  and  by  surrounding 
ligamentous  expansions. 

Owing  to  the  deep  situation  of  fractures  of  the 
pelvis,  and  to  there  being  generally  no  displace- 
ment nor  mobility  of  the  fragments,  the  diagnosis 
is  sometimes  attended  with  difficulty.  A  suspicion  ■ 
of  the  accident  may  be  entertained  when  the  pelvis 
has  suffered  considerable  violence,  the  patient  e.ic- 
periences  great  agony,  and  all  motion  of  the  trunk 
and  lower  extremities  is  difficult  and  painful.  If 
tiie  fracture  should  be  in  the  ilium,  especially  its 
upper  and  front  portion,  or  in  the  os  pubis,  the 
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rmobility  of  the  fragments/oi-  even  a  crepitus,  may 
be  distinniiished  in  a  thin  subject,  if,  when  he  is 
lying  horizontally,  with  his  thighs  and  legs  bent, 
.and  his  head  and  chest  elevated,  the  projecting 
,part  of  the  os  innominatum  be  taken  hold  of,  and 
;an  attempt  be  made  to  move  the  fragments  in 
opposite  directions. 

When  the  fracture  is  of  a  part  of  the  os  inno- 
rminatum  very  deeply  placed,  and  is  limited  to  a 
■j single  point  of  the  os  pubis,  or  ischium,  so  that  no 
detached  movable  fragment  has  been  produced, 
the  exact  nature  of  the  case  can  rarely  be  made 
out  with  certainty,  before  the  patient's  death,  and 
:  the  dissection  of  the  parts. 

Fractures  of  the  ossa  innorainata  are  accom- 
panied with  serious  danger.    When  the  fragments 
.  ai'e  displaced,  and  do  not  admit  of  being  rectified 
again,  the  disorder  arising  from  this  cause  may 
.  have  fatal  consequences.    And,  as  Boyer  observes, 
even  when  such  displacement  does  not  exist,  these 
;  fractures  are  not  the  less  to  be  apprehended,  on 
:  account-  of  the  injury  which  the  spinal  marrow  and 
I  the  nerves,  vessels,  muscles,  and  viscera  within  the 
I  pelvis  are  likely  to  have  sustained.    These  com- 
;  plicatiims,  which  are  exceedingly  frequent,  may 
,  prove  directly  fatal,  or  destroy  the  patient  at 
a  period  more  or  less  remote  from  the  time  of 
:  the  accident.    One  terrible  accident  of  this  kind, 
■  which  happened  close  to  my  house  at  Shepperton, 
;  proved  fatal  in  half  an  hour. 

When  the  pelvic  viscera  and  urethra  have  es- 
caped injury,  a  cure  of  the  fracture  may  be  effected 
by  means  of  rest ;  a  position  in  which  all  the  chief 
muscles  attached  to  the  pelvis  are  rela.xed  ;  and  a 
roller  or  T  bandage.  (^Boyer,  Mai.  Chir.  t.  iii. 
p.  1 56.)  Or  the  patient  may  be  placed  on  a  double  in- 
i  clined  bed ;  a  broad  leather  bandage  may  be  passed 
round  the  pelvis,  and  buckled  firmly  in  front  of  it, 
and  the  feet  secured  to  the  foot-board.  {Ernie.) 
The  grand  indication  is  to  obviate  the  consequences 
of  inflammation  of  the  parts  within  the  pelvis,  and 
even  of  the  peritoneum  and  abdominal  viscera,  by 
copious  and  repeated  blood-letting.  Any  com- 
plaints respecting  the  evacuation  of  the  urine  and 
feces  must  also  receive  immediate  attention. 
When  there  is  great  contusion,  and  th^  bones  are 
badly  broken,  the  patient  cannot  move  nor  go  to 
stool  without  suffering  the  most  excruciating  pain. 
To  aifyrd  some  assistance  in  such  circumstiinces. 
Boyer,  in  a  particular  case,  passed  a  pit'ce  of  strong 
girth  web  under  the  pelvis,  and  collecting  the  cor- 
ners into  one,  fastened  them  to  a  pulley  suspended 
from  the  top  of  tin;  bed.  This  enabled  the  patient 
to  raise  himself  witli  very  little  effort,  so  that  a  flat 
vessel  could  be  placed  under  him.  In  those  and 
other  cases,  particularly  compound  fractures  and 
paralytic  .-iffections  from  diseased  vertcbrie,  tlie 
use  of  a  bed  constructed  on  the  principles  sug- 
guosted  by  the  late  Sir  James  Earle,  is  of  great  ser- 
vice. (See  Ohs.  on  Fractures  nf  the  Lotuer  Limlis; 
lo  which  is  ac/Jcl,  an  Account  nf  a  Coidrivance  to 
administer  Cleatiimosaand  Comfort  to  llie  bed  ridden. 
11107.)  Mr.  Earle  has  also  exerted  his  mechaniciil 
ingenuity  with  great  success  in  the  invention  of 
a  bed,  admirably  well  calculated  for  the  treat- 
ment of  fractures,  and  otlier  cases,. in  which  it  is 
an  object  of  importance   to   enable  the 

patient  to  empty  the  bowels,  without  changing  his 
position. 

Sometimes,  notwithstanding  the  rigorous  adop- 
tion of  antiphlogistic  measures,  abscesses  cannot 


be  prevented  from  forming  in  the  pelvis,  particu- 
larly when  there  are  detached  splinters  driven 
inwards.  These  collections  of  matter  should  be 
opened  as  soon  as  a  distinct  fluctuation  can  be 
felt.  The  splinters  may  wound  the  urethra  or 
bladder,  and  cause  an  extravasation  of  lU'ine. 
Desault  extracted  a  splinter,  which  had  had  this 
effect,  from  the  bottom  of  a  wound  made  for  the 
discharge  of  the  effused  urine.  In  these  cases  a 
catheter  should  be  employed  without  delay,  and 
kept  introduced  in  order  to  prevent  the  urine  from 
collecting  in  the  bladder,  and  afterwards  insinuating 
itself  into  the  cellular  tissue  of  the  pelvis,  or  even 
into  the  cavity  of  the  abdomen.  {Chopaii.)  lu 
University  College  Museum  is  a  specimen  of  a 
fracture  of  the  pelvis,  which  runs  through  the 
rami  of  the  ischium  and  os  pubis.  The  injury 
caused  retention  of  urine  and  laceration  of  the 
urethra  by  one  of  the  fragments,  followed  by  fatal 
extravasation  of  urine.  An  interesting  case  of 
fracture  of  the  ossa  innominata,  attended  with  rup- 
ture of  the  bladder,  and  followed  by  fatal  peri- 
tonitis, has  been  recorded  by  Cloquet.  {Nouveau 
Journ.  de  Midecine,  Mars  1820).  The  ossa  pubis 
were  forced  half  an  inch  from  each  other.  The 
horizontal  branch  of  the  os  pubis,  and  the  ascend- 
ing ramus  of  the  ischium,  were  broken  ;  the 
sacrum  was  dislocated  from  the  ossa  ilii,  and  driven 
forwards  within  the  cavity  of  the  pelvis.  Tlie 
right  sacro-iliac  symphysis  was  broken  only  at  its 
fore  part,  and  its  bones  still  retained  their  connec- 
tion. Vast  quantities  of  blood  were  found  extra- 
vasated  in  the  lumbar  region  and  about  the 
pudenda.  As  soon  as  the  abdomen  was  opened, 
three  pints  of  a  yellowish  fluid,  having  a  urinary 
smell,  immediately  gushed  out.  In  this  case 
catheters  of  various  sizes  were  introduced,  even  a 
syringe  adapted  to  them  was  used,  but  nothing 
could  be  thus  drawn  off  but  a  few  drops  of 
blood. 

[The  bottom  of  the  acetabulum  may  be  fractured, 
and  the  head  of  the  thigh  bone  driven  into  the 
cavity  of  the  pelvis.  Sir  A.  Cooper  mentions  a 
case  of  this  kind,  the  symptoms  of  which  are 
stated  to  have  resembled  those  of  a  dislocation 
into  the  sciatic  notch.  The  patient  died  four  days 
afterwards.  {On  Dislocation,  c^-c.  p.  114.)  In 
three  or  four  examples,  Dnpuytren  found  the 
acetabulum  fractured  and  forced  inwards  by  the 
head  of  the  femur,  by  a  fall  on  the  feet  or  knees. 
In  the  most  renuirkable  of  these  cases,  the  un- 
injured head  of  the  thigh  bone  had  passed  entirely 
into  the  pelvis  ;  and  the  nock,  which  was  free  from 
fracture,  was  so  firmly  wedged  in  the  opening,  that 
the  reduction  of  this  new  species  of  dislocation 
was  exceedingly  diflicult,  even  in  the  dead  sub- 
ject. In  children,  force,  directed  against  the  bottom 
of  the  acetabulum,  may  di.sjoin  the  pieces  of  the 
OS  iniiominatnni  combining  to  form  it.  (See  Dupny- 
trcn,  Clin.  Chir.  t.  ii. )).  110.)  Mr.  C.  II.  Mooro  has 
recorded  a  remarkable  case  of  injury  of  the  pelvis 
ill  which  the  acetabulum  of  the  left  side  had  been 
broken  into  three  pieces,  corresponding  with  the 
prinuiry  divisions  of  the  bone,  and  the  head  of  the 
femur  had  passed  into  the  pelvic  cavity.  There 
was  also  fracture  of  the  rami  of  the  pubes  and 
ischium  on  the  opposite  side.  This  patient  lived 
for  several  years  and  was  able  to  walk  without 
any  very  serious  lameness.  It  was  found  after 
death  that  the  pelvis  had  become  greatly  distorted 
but  no  union  had  taken  jplace,  though  there  was 
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copious  deposit  of  bone  in  the  neighbourhood  of 
the  fracture.  (See  Med.  Chir.  Trans,  vol.  xxxi. 
p.  107.] 

_  In  some  well  marked  cases  of  fracture  of  the  os 
winorainatum,  extending  into  the  acetabulum,  Mr. 
Earle  found  that  the  symptoms  nearly  resembled 
those  of  fracture  of  the  neck  of  the  femur.  Thus, 
in  one  example  of  fracture  of  the  acetabulum  in 
two  directions,  with  an  extensive  comminuted 
fracture  of  the  ilium,  with  some  displacemeut,  and 
a  fracture  of  the  os  pubis  in  three  places,  the 
patient  "  had  lost  all  control  over  the  left  lower 
extremity,  and  could  not  raise  it  from  the  bed. 
There  was  no  visible  shortening  of  the  limb,  but 
the  foot  was  everted.    Any  attempt  to  rotate  the 
limb  caused  great  pain,  and  was  accompanied  with 
a  very  sensible  crepitus  when  the  hand  was  applied 
over  the  hip-joint."    The  trochanter  on  the  injured 
side  xvas  not  nearly  so  prominent  as  on  the  sound 
one,  and  almost  on  a  level  with  the  anterior  supe 
nor  spinous  process  of  the  ilium.     The  patient 
recovered  from  these  severe  injuries,  and  after  a 
time  died  of  disease  in  the  chest.    The  reparation 
of  the  fractures  was  complete. 

[In  a  second  case  symptoms  were  observed  as 
nearly  as  possible  similar  to  the  above.  Both  re- 
sembled fracture  of  the  neck  of  the  femur  in  the 
loss  of  power  over  the  limb,  the  eversion  and  crepr 
tus,  but  differed  from  it  in  the  absence  of  shorten- 
ing and  in  the  freedom  of  motion,  especially  of 
abduction,  which  is  always  attended  with  severe 
pain  in  fracture  of  the  neck  of  the  femur.  (See 
Med.  Chir.  Trans,  vol.  xix.  p.  249.)] 

In  University  College  Museum  is  a  preparation 
also  exemplifying  a  recovery  from  an  equally 
severe  fracture  of  the  pelvis,  implicating  the  ilium, 
ramus  of  the  left  ischium,  and  the  sacrum.  The 
fractures  are  all  united.  In  this  instance  also  the 
loss  of  prominence  of  the  trochanter,  and  the  free- 
dom of  motion  of  the  joint,  particularly  of  abduc- 
tion, were  the  most  marked  symptoms. 

[Another  instance  of  this  kind,  which  also  sur- 
vived several  years,  was  observed  by  M.  Morel- 
LavalWe.  This  case  was  treated  for  fractured  neck 
of  the  femur,  but  after  death  it  was  found  that 
the  acetabulum  had  been  fractured,  and  that  the 
head  of  the  thigh  bone  had  sunk  more  than  an 
inch  into  the  pelvis.  The  fracture  was  irregularly 
consolidated.  (See  Malgaigne,  Traite  des  Frac 
lures,  vol.  ii.  p.  881.) 

The  margin  of  the  acetabulum  is  sometimes 
broken  ofi',  usually  at  the  upper  or  posterior  part, 
and  if  the  detached  portion  be  sufficiently  large,  it 


reduction  the  displacement  will  recur;  all  of  which 
circumstances  happen  equally  in  fracture  of  the 
neck  of  the  femur.  Two  cases  related  by  Dr' 
M  Tyer  were  mistaken  for  fractured  neck  of  the 
emur,  a  third  case  was  considered  to  be  a  disloca 
tion  on  account  of  the  difficulty  met  with  in  the 

nected  wzth  the  Hip-Joiut;  Glasgoio  Med.  Journ. 
•No.  xiii.) 

Such  cases  aa  these  require  the  greatest  circum- 
spection to  distinguish  them  with  certainty  if  the 
surgeon  can  succeed  in  feeling  the  head  of  the  bone 
in  Its  new  situation,  all  doubt  will  be  removed 
otherwise  the  means  for  arriving  at  a  correct  diag- 
nosis are  very  insufficient. 

In  the  treatment  the  principal  indication  is  to 
maintain  the  reduction  of  the  dislocation  while 
union  of  the  fracture  is  going  on.  M.  Maison- 
neuve  succeeded  in  doing  so  by  keeping  the  limb 
in  a  position  of  extreme  abduction,  in  order  to  throw 
the  head  of  the  femur  against  the  bottom  of  the 
acetabulum,  and  to  prevent  it  from  acting  upon 
the  detaclied  fragment  of  bone.  This  plan  might 
therefore  be  tried,  but  should  it  prove  insufficient 
permanent  extension  of  the  limb  according  to  the 
method  used  in  fractures  of  the  thigh  should  be 
resorted  to.] 

Fractures  of  the  Femur, 
[Fractures  of  the  femur,  like  those  of  the  hu- 
jmerus,  will  require  to  be  subdivided  into  — 1 
Fractures  of  the  upper  extremity  or  neck.  2. 
Fractures  of  the  shaft.    3.  Fractures  of  the  lower 
extremity  or  condyles.] 

1.  Fractures  of  tlx  Neck  of  the  Femur. 
As  this  is  a  subject  which  has  excited  con- 
siderable discussion,  the  reader  cannot  be  too 
particular  in  noticing  that  three  distinct  kinds 
of  fracture,  very  different  in  their  nature,  treat- 
ment, and  result,  were  formerly  confounded  toee- 
ther  under  the  name  of  "fractures  of  the  neck 
of  the   thigh-bone;"  for  much  of  the  dispute 
that  has  prevailed  whether  these  fractures  will 
unite  likc^  those  of  other  bones,  seems  to  have 
proceeded  from  the  three  species  of  fracture  not 
having  been  properly  discriminated.    Two  of  the 
cases  unite  by  means  of  callus,  like  other  fractures; 
but  the  other,  as  it  usually  occurs,  is  conceived  by 
some  surgeons  not  to  admit  of  a  similar  mode  of 
union;  or,  at  all  events,  they  declare  that  such  a 
termination  is  very  difficult  to  procure.    Sir  A. 
Cooper  has,  therefore,  divided  these  cases,  first' 


_   I-""-"      »-""w^..»v  ""a-^j '^""pei         uiererore,  aiviaea  these  cases,  first. 

may  permit  a  partial  dislocation  of  the  head  of  the  into  fractures  tvhich  happen  through  the  tieck  of  the 
temur.    Some  of  the  cases  of  this  kind  which  ha.ve\  bone,  entirely  within  the  capsu/ar  ligament;  beinir 


been  noticed  have  been  in  fact  dislocations  of  the 
hip,  complicated  with  a  fracture  of  the  acetabulum; 
in  others,  however,  the  dislocation  seems  to  have 
been  subordinate  to,  and  consequent  upon,  the 
fracture,  as  the  ligamentum  teres  has  been  found 
entire.  This  was  the  case  in  one  instance  recorded 
by  Dr.  M'Tj'er,  and  another  somewhat  similar  by 
Mr.  Wormald,  has  been  already  alluded  to.  (See 
Dislocations.)  The  symptoms  will  be  somewhat 
perplexing.  They  will  resemble  for  the  most  part 
tnose  of  dislocation,  either  on  the  dorsum  ilii  or 
into  the  sciatic  notch,  according  as  it  is  the  upper 
rrok'."/T"?'' 'T'  acetabulum  which  is 

Sn  "loreorle.s 

^■1'  bo  accomplished  without  difficulty,  but  after 


the  examples  in  which  a  union  by  bone  had  not, 
some  years  ago,  presented  itself  to  his  notice:  se- 
condly, into  fractures  through  the  neck  of  the  bone 
at  its  junction  with  the  trochanter  major,  which  frac- 
ttires  are  of  course  external  to  the  capsular  ligameni; 
thirdly,  mio  fractures  through  the  trochanter  major, 
beyond  its  junction  with  the  neck  of  the  bone, 
{On  Dislocations,  f/'c.  p.  114—116.)  [Sir  A. 
Cooper  has  also  described  a  fracture  of  the  tro- 
chanter major,  by  which  this  process  is  broken 
off  from  the  rest  of  the  bone,  without  any  further 
fracture  of  the  neck  or  shaft.] 

Fractures  of  the  neck  of  the  thigh-bone  are 
..^finitely  more  frequent  than  dislocations  at  the 
hip,  and  mny  arise  from  a  fall,  either  upon  the 
great  trochiuiter,  the  sole  of  the  foot,  or  the  knee. 
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According  to  Desault  and  Dupiiytren,  the  first 
accident  produces  the  injury  much  more  frequently 
than  the  two  latter.  {Cli7i.  Cliir.  t.  ii.  p.  90,  93.) 
The  causes  are  arranged  by  Dupuytren,  according 
to  their  greater  frequency,  as  follows:  1.  Falls  on 
the  great  trochanter.  2.  Direct  violence,  as  that 
from  gunshot.  3.  Falls  on  the  foot  or  knee.  4. 
Muscular  action,  as  reported  of  a  negro  afflicted 
with  tetanus.  Of  thirty  cases  which  were  seen 
by  Desault,  four  and-twenty  arose  from  falls  on 
the  side  of  the  pelvis.  Sir  Astley  Cooper  observes, 
that  in  London  the  fracture  within  the  capsule  is 
most  commonly  produced  by  a  person  slipping  oS 
the  edge  of  the  foot-pavement.  He  admits,  how- 
ever, that  the  accident  is  frequently  caused  by  a 
fall  upon  the  trochanter  major.  (Surgical  Essays, 
part  ii.  p.  35,  36.  Also,  Larrey,  Journ.  Complem. 
t.  viii.  p.  98.  8vo.  Paris,  1820.)  [It  is  not  impro- 
bable that  in  some  of  the  cases  attributed  by  the 
French  surgeons  to  falls  upon  the  trochanter,  the 
fall  may  have  been  subsequent  to  the  fracture, 
which  was  really  produced  by  violence  applied  to 
the  sole  of  the  foot,  or  knee.]  Dupuytren,  and  all 
surgeons  of  experience,  recognise  the  truth  of  the 
remark  made  by  Sir  Astley  Cooper,  namely,  that 
a  fracture  of  the  neck  of  the  thigh-bone,  within 
the  capsular  ligament,  seldom  happens  but  at  an 
advanced  period  of  life;  and  the  reason  of  the 
facility  with  wliich  the  injury  takes  place  in  old 
persons,  he  ascribes  to  the  interstitial  absorption 
which  that  part  of  the  femur  undergoes  in  indi- 
viduals past  a  certain  age,  whereby  it  becomes 
shortened  and  altered  in  its  angle  with  the  shaft 
of  the  bone.  Dupuytren  never  had  a  case  of  frac- 
ture of  the  neck  of  the  femur  in  a  child,  and  he 
notices  the  great  rarity  of  such  an  accident  in  young 
persons.  (See  Clin.  Cliir.  t.  ii.  p.  82.)  He  refers, 
however,  to  one  example  in  a  boy,  aged  15,  as  re- 
corded by  Sabatier.  {Mem.  de  I  Acad.  Royale  de 
Med.)  Another,  I  think,  has  been  published  by 
Mr.  Stanley.  {See  Med.  Chir.  Trans.)  Possibly 
some  cases,  supposed  to  have  been  fractures,  might 
have  been  separations  of  the  epiphyses.  (See  Du- 
puytren, Clin.  Chir.  t.  ii.  p.  90.)  Fractures  of  the 
neck  of  the  thigh-bone,  within  the  capsule,  are 
more  common  in  women  than  men.  (J.  Wilson, 
On  the  Skeleton,  ^c,  p.  245.  A.  Cooper,  On  Dislo- 
cations, ^c.  p.  122.) 

Almost  all  the  patients  under  Dupuytren,  in 
the  Hotel  Dieu,  with  fractures  of  the  neck  of  the 
femur,  were  more  than  fifty  years  of  age;  and  he 
found  the  frequency  of  the  accident  increase  with 
old  age.  The  reason  of  the  rarity  and  frequency 
of  the  accident  at  different  periods  of  life,  is  cor- 
rectly ascribed  by  him  to  the  anatomical  disposition 
of  the  parts,  which  is  not  the  same  in  different  ages 
and  in  both  sexes.  In  childhood  the  axis  nf  the 
neck  of  the  thigh-bone  approaches  that  of  the  shaft; 
and  the  great  trochanter  forms  but  a  slight  promi- 
nence. Fails  on  this  process  were  observed  by 
Dupuytren  to  be  the  most  common  cause  of  the 
accident ;  and  the  frequency  of  the  injury  he  found 
to  be  in  a  direct  ratio  to  the  degree  of  prominence 
of  the  great  trochanter,  or  dependent  upon  the 
length  of  the  neck  of  the  bono,  and  tlie  angle  formed 
by  it  with  the  shaft.  In  children  the  trochanter 
projects  but  little,  being  concealed  under  the  pro- 
minence of  the  OS  innominatum.  Hence,  in  falls 
upon  the  side  of  the  pelvis,  the  violence  docs  Tiot 
operate  upon  it.  Dupuytren  notices,  in  addition 
to  the  above  facts,  the  greater  flexibility  of  the 


neck  of  the  femur  in  a  child ;  the  diminutive  breadth 
of  the  pelvis;  and  the  abundance  of  adipose  cel- 
lular tissue  protecting  the  great  trochanter. 

In  adults  under  a  certain  age  fracture  of  the 
neck  of  the  thigh-bone  is  rare,  yet  less  so  than  in 
children.  The  phosphate  of  lime,  as  Dupuytren 
observes,  has  accumulated  in  the  skeleton,  though 
not  so  copiously  as  in  old  subjects ;  the  neck  of  the 
femur  is  much  longer ;  the  angle  formed  with  the 
body  considerably  more  marked  ;  consequently  a 
greater  projection  of  the  trochanter,  and  an  in- 
creased facility  for  the  operation  of  the  causes  pro- 
ductive of  fracture  of  the  neck,  whether  they  act 
from  below  upwards,  or  from  above  do\vn wards. 
But,  as  Dupuytren  further  explains,  this  length  of 
the  neck  of  the  bone,  and  projection  of  the  great 
trochanter,  differ  according  to  the  period  of  life,  the 
sex,  and  the  individual.  In  women  the  neck  of 
the  femur  is  longer,  the  great  trochanter  more 
prominent,  and  consequently  the  frequency  of 
fractures  of  the  former  parts  greater  than  in  men. 
The  bulk  and  fulness  of  the  muscles,  which  deaden 
the  effect  of  falls  in  male  adults,  of  course  lessen 
the  frequency  of  these  fractures  in  them;  while,  on 
the  other  hand,  the  accident  is  common  in  those 
male,  adults  whose  conformation  approximates  to 
that  of  women  in  the  breadth  of  the  pelvis,  the 
length  of  the  neck  of  the  femur,  and  the  projection 
of  the  great  trochanter.  (See  Dupuytren,  Clin. 
Chir.  t.  ii.  p.  83—86.) 

In  advanced  life  the  pelvis  retains  its  extreme 
width,  the  great  trochanter  is  prominent,  the  neck 
of  the  femur  inclined  to  a  right  angle,  the  organised 
substance  of  the  bones  lessened,  and  the  phosphate 
of  lime  so  redundant  as  to  render  the  bones  very 
brittle.  These  circumstances,  together  with  the 
diminished  quantity  of  adipose  cellular  tissue,  and 
the  flaccidity  and  atrophy  of  the  muscles,  account 
for  the  frequency  of  the  accident  in  old  men. 

The  division  is  more  frequently  transverse  than 
oblique  ;  the  neck  being  sometimes,  in  the  former 
case,  wedged  in  the  body  of  the  bone,  as  Desault 
found, in  several  instances;  a  model  of  one  of 
which,  in  wax,  is  preserved  at  Paris,  and  the 
natural  specimen  of  which  was  in  the  possession  of 
Bichat.  A  fracture  of  the  neck  of  the  thigh-bone 
is  sometimes  complicated  with  one  of  the  trochanter 
major. 

With  respect  to  tlie  diagnosis  of  a  fracture  of  the 
neck  of  the  femur,  an  acute  pain  is  felt,  a  sudden 
inability  to  walk  occurs,  and  the  patient  cannot  raise 
himself  from  the  ground.  The  latter  circumstance 
however,  is  not  invariable.  In  the  fourth  vol.  of 
the  Mem.  de  I'Acad.  de  Chirurgio,  a  case  is  related 
in  which  the  patient  walked  home  after  the  acci- 
dent, and  even  got  up  the  next  day.  Desault 
published  a  similar  example;  and  several  others 
fell  under  the  observation  of  Dupuytren.  (See 
Clin.  Chir.  t.  ii.  p.  96.)  The  locking  of  one  end 
of  the  fracture  in  the  other  affords  an  explanation 
of  this  circumstance. 

The  diagnosis  is  not  always  free  from  consider- 
able difliculty  :  some  individuals  have  the  rational 
signs  of  the  accident,  and  yet  are  not  the  subjects 
of  it  ;  while  others,  who  have  really  oncount(u-od  it 
may  not  exhibit  the  symptoms  of  i"t.  Sometimes  a 
fall  producing  a  coiitusioTi  of  the  hip  will  boar  some 
resemblance  to  a  fracture  of  the  neck  of  the  femur 
while  the  same  cause  occasioning  the  latter  injury, 
may  not  binder  the  patient  from  getting  up  and 
walking.    Dupuytren  concurs  with  other  surgeons 
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AVI  hm  the  capsular  ligament,  and  the  fragments 
not  being  displaced,  but  the  lower  wedged  in  the 
tipper.    Ihen  the  circumstances  of  their  becoming 
separated  after  a  longer  or  shorter  time,  and  of  the 
tracture  then  being  rendered  manifest,  he  imputes 
to  the  fragments  changing  their  situation  with 
respect  to  one  another,  either  in  consequence  of 
the  weight  of  the  body^  the  action  of  the  muscles, 
or  the  removal  of  some  portion  of  the  fragments 
themselves.    I  think,  however,  with  Mr.  R.  W. 
Smith,  that  it  is  more  frequently  owing  to  the 
fibrous  covering  of  the  neck  giving  way  after  a 
certain  time  (see  JDabl.  Jour,,,  of  Med.  Science, 
vol.  VI.  p.  213)  ;  and  his  observation  seems  well 
founded,  that  a  sudden  retraction,  at  a  period  more 
or  less  remote  from  the  receipt  of  the  injury,  denotes 
a  fracture  within  the  capsule.     The  shortening 
and  rotatory  displacement  of  the  limb,  arising  from 
the  displacement  of  the  fragments,  then  leave  no 
doubt  of  the  fracture,  provided  they  are  connected 
with  no  other  cause  than  a  fall  a  few  days  pre- 
viously.   Sometimes,  as  Dupuytren  adds,  the  two 
foregoing  signs  do  not  occur  till  fifty,  sixty,  or 
eighty  days  after  the  commencement  of  the  treat- 
ment by  rest  and  extension,  owing  to  the  callus 
having  yielded  to  the  contraction  of  the  muscles  or 
the  weight  of  the  trunk.    Dupuytren  further  ex- 
plains, that  the  internal  fragment  may  be  wedged 
in  the  external  one,  directed  either  forwards  or 
backwards;  that,  when  it  happens,  the  shortening 
of  the  limb  is  only  to  the  extent  that  one  frag-ment 
IS  impelled  into  the  other  ;  and  that  this  may 
accoimt,  in  some  cases,  for  the  occasional  inversion 
of  the  foot,  which  is  an  exception  to  what  is  usually 
noticed.    (See  Clin.  CMr.  t.  ii.  p.  97 — 100.) 

Another  remark  made  by  Dupuytren  is  perfectly 
correct,  namelj',  that,  when  there  is  displacement, 
the  nature  of  the  accident  is  easily  made  out ;  but 
that,  when  no  displacement  exists,  a  suspicion 
may  be  entertained  of  the  fracture;  yet  there  can 
be  no  certainty  about  it.  When  the  shortening 
of  the  limb  is  only  to  the  extent  of  a  few  lines, 
the  discrimination  of  it  from  what  is  produced  by 
the  ascent  of  the  pelvis  from  a  contusion,  is  at- 
tended with  difficulty;  but  the  diagnosis  is  plainer 
if  the  retraction  amounts  to  half  an  inch,  an  inch, 
or  an  inch  and  half,  or  two  or  three  inches. 
The  latter  degrees  of  shortening  rarely  occur  but 
consecutively,  and  when  the  patient  has  attempted 
to  walk.  _  {Dupmjtren,  Clin.  Chir.  t.  ii.  p.  103.) 

_  The  dissections  made  by  Dr.  Colles  led  to  the 
discovery,  that  sometimes  the  solution  of  continuity 
does  not  extend  completely  through  the  neck  of  the 
femur.  (See  DiiLlin  Hospital  Reports,  vol.  ii.) 
Three  cases  proving  this  fact  are  adduced  ;  a  fact 
which  at  once  explains  the  ability  of  some  patients 
to  walk  directly  after  the  injury,  and  the  absence 
of  all  retraction  of  the  limb.  According  to  Mr. 
Amesbury,  incomplete  oblique  fractures  of  the  neck 
of  the  femur  arc  easily  produced  in  the  recently 
dead  subject.  {On  Fractures  of  the  Upper  Third 
of  the  Thigh-hone,  p.  3.)  [See  also  on  this  subject,  R. 
Adiuiis,  on  Abnormal  Conditions  of  the  Hip-joint, 
M  ^'n  ^'■J'^^^P^'^^^'-  if  Anatomy/  and  Ph7jsiology. 
■^Ir.  R.  W.  Smith,  however,  expresses  considerable 
aoubt  as  to  the  reality  of  a  partial  fracture  of  the 
'  „T  "5  "'id  l>as  shown,  by  actual  ex- 

am mtion  of  the  specimens,  that  in  some,at  any  rate, 

tlhut  Tt    ■'''T^^''''  tl'«  "''-vix 

"  complete,  and  the  trochanter  likewise  broken.] 


A  shortening  of  the  limb  almost  always  takes 
place;  "  the  leg  becomes,"  according  to  Sir  Astlev 
Cooper,  "in  a  case  of  fracture  within  the  capsule 
from  one  to  two  inches  and  a  half  shorter  than  the 
?  connexion  of  the  trochanter  major 
with  the  head  of  the  bone,  by  means  of  the  cervix, 
being  destroyed  by  the  fracture,  the  trochanter  is 
dmwn  up  by  the  muscles  as  high  as  the  ligament 
will  permit  and  consequently  rests  upon  the  edge 
ot  the  acetabulum,  and  upon  the  ilium  above  it!" 
LUn  Dislocations,  ^c.  p.  117.) 

With  respect  to  the  degree  of  retraction  specified 
by  bir  Astley  Cooper  as  attendant  on  fracture  of 
the  neck  of  the  femur  within  the  capsular  ligament. 
Its  con-ectness  is  not  admitted  by  some  surgeons 
Mr.  R.  W.  Smith,  of  Dublin,  declares  that  it  is 
completely  opposed  to  the  result  of  his  experience- 
nor  does  he  conceive  it  possible  that  the  capsule 
ot  the  hip-joint  could  admit  of  displacement  to  the 
extent  of  two  inches  and  a  half  without  being  ex- 
tensively torn;  an  occurrence  very  rare  indeed-  and 
It,  as  IS  frequently  the  case,  the  fibrous  reduplica- 
tions, which  constitute  the  periosteum  of  the  neck  of 
the  bone,  remain  entire,  or  nearly  so,  retraction 
may  be  almost  completely  prevented.    In  several 
instances  of  recent  fracture  of  the  neck  of  the 
femur  within  the  capsule,  Mr.  Stanley  found  this 
to  be  the  case.    (See  Med.  Chir.  Trans,  vol.  siii.) 
Mr.  R.  W.  Smith  refers  also  to  the  statements  of 
iJoyer  and  Earle,  in  support  of  the  same  view;  and 
he  adds,  "But  when  the  fracture  is  external  to  the 
capsule,  there  is  an  opportunity  for  retraction  oc- 
curring to  its  greatest  degree  :  there  is,  in  fact, 
nothing  to  prevent  the  full  force  of  muscular  action 
upon  the  lower  fragment  of  the  bone,  while,  at  the 
same  time,  the  upper  is  forced  downwards  by  the 
weight  of  the  body."    ( See  DiMin  Jonrn.  of  Med. 
Science,  vol.  vi.  p.  207.) 

Mr.  Smith  excepts  from  this  observation  the 
case  in  which  the  upper  fragment  is  driven  into 
the  cancellated  texture  of  the  lower,  the  ascent  of 
which  is  not  only  prevented,  but  sometimes  the 
restoration  of  the  limb  to  its  original  length.  Here 
the  degree  of  shortening  will  be  much  less  than 
what  is  usually  the  result  of  a  fracture  external  to 
the  capsule;  and  this  relative  position  of  the  fi-ag- 
ments,  Mr.  Smith  conceives,  ought  to  be  suspected 
whenever  unusual  difficulty  is  experienced  in  de- 
tecting crepitus,  and  extending  the  limb  to  its 
original  length. 

[In  the  impacted  variety  of  the  extracapsular 
fracture,  all  the  leading  symptoms  are  mucl.  less 
strongly  marked  than  in  an  ordinary  case.  In- 
stances have  even  occurred  in  which  the  patient 
has  raised  himself  from  the  ground  after  the  fall 
which  caused  the  fracture,  and  has  walked  a  con- 
siderable distance,  bearing  his  weight  upon  the 
injured  limb.  Such  cases  have  probably  not  uii- 
frequently  been  mistaken  for  mere  contusions  of 
the  hip,  and  great  care  may  be  required  to  dis- 
tinguish tliem.    On  close  examination,  however. 


some  shortening  and  eversiou  of  the  limb  maj' 
usually  be  detected. 

In  tiie  extracapsular  fracture,  according  to  Mr. 
R.  W.  Smith,  whose  opinions  are  founded  upon 
tiic  examination  of  a  large  number  of  specimens, 
there  is  always  a  second  fracture  traversing  some 
part  of  the  trochanteric  region  of  the  femur,  and 
separating  either  a  portion  or  the  whole  of  the 
greater  trochanter,  or  the  greater  and  lesser  tro- 
chanter together.    The  extracapsular  fracture,  ho 


thinks,  is  alwaj-s  in  the  first  instance  impacted,  and 
the  second  lesion  of  the  bone  is  the  necessarj'  result 
of  the  forcible  impaction  of  the  broken  cervix  into  the 
shaft  of  the  femur.  It  depends,  he  thinks,  princi- 
pally upon  the  violence  with  which  the  injury  has 
been  inflicted,  whether  tlie  neck  of  the  bone  shall 
remain  impacted  or  not.  If  the  force  has  not  been 
very  great,  the  neck  of  the  femur  is  wedged  in 
between  the  trochanters,  and  one  or  both  of  these 
processes  are  split  off  from  the  shaft,  while,  if  the 
periosteum  and  surrounding  fibrous  structures 
have  not  been  injured,  these  broken  portions  of  the 
trochanters  are  still  held  firmly  in  their  places,  and 
the  impacted  cervix  does  not  become  loosened;  but 
if  the  force  has  been  more  considerable,  the  trochan- 
ters are  not  ar\\y  broken  from  the  shaft  of  the 
femur,  but  are  so  far  displaced  and  separated  from 
their  connexion  with  the  soft  parts,  that  the  cavity, 
into  which  the  superior  fragment  has  been  re- 
ceived, is  destroyed,  and  the  impacted  cervix,  thus 
set  free,  no  longer  opposes  the  ascent  of  the  inferior 
fragment,  and  the  case  then  presents  the  character 
of  the  ordinary  extra-capsular  fracture,  with  great 
shortening  of  the  limb.  (/?.  W.  Smith,  On  Frac- 
tures, cjc.  p.  17.    Dublin,  1847.) 

Impaction  may  occur  in  the  intracapsular  as 
well  as  in  the  extracapsular  fracture,  though  it  is 
not  so  frequent  as  in  the  latter  case,  and  it  is,  as 
Mr.  R.  W.  Smith  describes  it,  a  dovetailing  toge- 
ther of  the  fragments,  rather  than  a  true  impaction, 
which  usually  takes  place.  In  all  the  examples 
which  he  has  examined,  the  head  of  the  bone  ap- 
peared sunk  below  its  natural  level,  and  the  upper 
margin  of  the  head  was  buried  in  the  cancellated 
tissue  of  the  neck,  while  the  lower  margin  of  the 
neck  penetrated  the  reticular  structure  of  the  head 
of  the  bone.  These  are  precisely  the  cases  in 
which  the  very  rare  event  of  union  by  bone  is 
most  likely  tO'  occur.] 

In  general,  the  degree  of  shortening  when  the 
fracture  is  within  the  capsule,  I  believe,  with  Mr. 
Smith  and  others,,  often  depends  upon  the  extent 
to  which  the  fibrous  reduplications  have  been  torn. 
According  to  this  gentleman's  investigations,  the 
degree  of  shortening,  when  the  fracture  is  within 
the  capsular  ligament,  varies  from  a  quarter  of  an 
inch  to  one  inch  ;  when  external  to  the  capsule, 
from  one  inch  and  a  half  to  two  inches  and  a  half. 
At  the  same  time,  the  great  differences  in  the 
direction  of  the  solution  of  continuity  must  have,  as 
Diipuytren  has  admirably  explained,  vast  influence 
upon  the  degree  of  retraction,  as  well  as  upon  the 
rotatory  displacement  of  the  limb.  (See  Clin.  Chir. 
t.ii.  p.  113.) 

The  action  of  the  muscles  drawing  upward  the 
lower  end  of  the  fracture, and  the  weight  of  the  trunk 
in  propelling  downward  the  pelvis  and  upper  end 
of  the  fracture,  are  the  two  causes  of  the  shortening 
of  the  limb.  In  general  a  slight  effort  sufRccs  for 
the  restoration  of  the  natural  length  of  the  limb; 
but  the  shortness  recurs  almost  as  soon  as  the  ex- 
tension ceases.  "This  evidence  of  the  nature  of 
the  accident  continues,"  as  Sir  A.  Cooper  correctly 
remarks,  "  until  the  muscles  acquire  a  fixed  con- 
traction which  enables  them  to  resist  any  exten- 
sion which  is  not  of  the  most  powerful  kind." 
(Sunjical  Essin/s,  part  ii.  p.  31.)  Goursault, 
Saliatier,  and  Dupuytren  found  that  sometimes  the 
shortening  of  the  member  did  not  take  place  till  a 
long  while  after  the  accident.  Dupuytren  refers 
to  examples  in  which  several  hours,  and  even  from 
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two  to  thirty  days,  elapsed,  before  any  displace- 
ment of  the  fragments  took  place,  and  which  was 
then  produced  either  by  the  patient's  own  move- 
ments, or  by  the  surgeon's  examination  of  the  part. 
{Clin.  Chir.  t.  ii.  p.  96.)  In  opposition  to  the  com- 
mon belief  that  the  limb  is  shortened,  Baron 
Larrey  asserts  that  the  member  is  at  first  actually 
lengthened.  {Journ.  Complem.  t.  viii.  p.  99.) 
This  statement  I  have  never  seen  confirmed,  and 
it  is  contradicted  by  daily  experience.  And,  to 
prove  how  widely  Larrey  differs  fi'om  Sir  A. 
Cooper,  the  following  passage  will  suffice.  "  In 
order  to  form  a  still  more  decided  judument  of  this 
accident  (says  the  latter  writer),  after  the  patient 
has  been  examined  in  a  recumbent  posture,  let 
him  be  directed  to  stand  by  his  bedside,  supported 
by  an  assistant,  so  as  to  bear  his  weight  upon  the 
sound  limb.  Immediately  he  does  this  the  sur- 
geon observes  most  distinctly  the  shortened  state 
of  the  injured  leg,  the  toes  resting  on  the  ground, 
but  the  heel  not  reaching  it,  the  everted  foot  and 
knee,  and  the  diminished  prominence  of  the  hip." 
{Surgical  Essays,  part  ii.  p.  34.)  The  lessened 
projection  of  the  trochanter  major  arises  from  its 
not  being  supported  by  the  neck  of  the  bone,  as  it 
always  is  in  the  natural  state  of  the  parts.  A 
swelling  is  observable  at  the  upper  and  front  part 
of  the  thigh,  always  proportioned  to  the  retraction, 
of  which  it  appears  to  be  an  effect. 

The  projection  of  the  great  trochanter  is  almost 
effaced.  Directed  upwards  and  backwards,  this 
eminence  becomes  approximated  tO'  the  crest  of 
the  ilium  ;  but,  if  pushed  in  the  opposite  direc- 
tion, it  readily  yields  ;  and  when-'it  has  arrived  at 
its  natural  level,  the  patient  becomes  capable  of 
moving  his  thigh. 

The  knee  is  a  little  bent.  Abduction  of  the 
limb  always  occasions  acute  pain,  and  it  is  noticed 
by  Sir  A.Cooper,  that  the  rotation  inwards  is  par- 
ticularly painful,  because  the  broken  extremity  of 
the  bone  then  rubs  against  the  capsular  ligament. 
(Vol.  cit.  p.  33.)  If,  while  the  hand  is  placed  on 
the  great  trochanter,  the  limb  is  rotated  on  its  axis, 
this  bony  projection  may  be  felt  revolving  on  itself, 
as  on  a  pivot,  instead  of  describing,  as  in  the  na- 
tural state,  the  segment  of  a  circle,  of  which  the 
neck  of  the  femur  is  the  radius.  This  symptom, 
which  was  first  particularly  noticed  bj'  Desanlt,  is 
very  manifest  wlien  the  fracture  is  situated  at  the 
base  of  the  neck;  less  so  when  at  its  middle  ;  and 
it  is  not  very  perceptible  when  the  breach  is  near 
the  head  of  the  bone.  la  the  rotatory  motions,  the 
lower  fragment  rubbing  against  the  upper  one, 
produces  a  distinct  crepitus',  which,  however,  is  not 
an  invariable  symptom.  In  fact,  as  Sir  A.  Cooper 
has  explained,  it  is  not  discoverable  while  the 
patient  is  lying  upon  his  back  with  the  limb  short- 
ened ;  but  if  the  leg  be  drawn  down  so  as  to  bring 
the  limbs  to  the  same  lengtli,  and  rotation  be  then 
performed,  especially  inwards,  the  crepitus  is  some- 
times observed,  in  consequence  of  the  broken  ends 
of  the  bone  being  thus  brought  into  contact.  {On 
Dislocations,  Sj^c.  p.  121.) 

It  appears  to  Mr.  Amesbury  that  the  liead  of 
the  bone  moves  so  readily  in  the  acetabulum,  "  that 
the  least  impetus,  even  through  the  periosteum  and 
reflected  membrane  (supposing  them  to  be  entire) 
will  cause  it  to  move  sinuiltaneously  with  the 
shaft  ;  and,  if  it  should  do  so  in  the  same  relative 
proportion,  crepitus  cannot  be  felt.  If  crepitus  bo 
not  elicited  by  bending  the  limb  upon  the  pelvis, 
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the  surgeon  may  try  to  produce  it  by  causing  the 
limb  to  be  5fe«%  ro/atoi  while  he  endeavours  to 
hx  the  head  of  the  bone  by  pressing  it  with  liis 
fingers  back  against  the  acetabulum."  (On 
Fractures  of  the  Upper  Third  of  the  Thigh  bone, 
p.  15.)  [It  should  be  remembered,  however,  that 
mischief  may  arise  from  too  great  anxiety  to  obtain 
the  evidence  of  crepitus,  for  the  fibrous  reduplica- 
tions which  are  reflected  upon  the  neck  of  the  bone 
from  the  insertion  of  the  capsular  ligament,  and 
which  sometimes  remain  entire,  and  are  of  great 
service  in  preventing  displacement,  may  be  rup- 
tured by  the  attempts  to  communicate  rotatory 
movements  to  the  limb.] 

The  toes  are  usually  turned  outward;  a  position 
which  Sabatier  considers  as  the  inevitable  effect  of 
the  fracture,  though  Pare  and  Petit  noticed  that  it 
did  not  constantly  occur.  Two  cases  adduced  by 
these  illustrious  surgeons  were  not  credited  by  M. 
Louis  ;  but  the  experience  of  Desault  fully  con- 
firmed the  possibility  of  inversion  of  the  limb.  As 
Sir  A.  Cooper  has  remarked,  three  or  four  hours 
generally  elapse  before  the  turning  of  the  limb 
outward  is  rendered  most  obvious  by  the  fixed 
contraction  of  the  muscles.  {Surgical  Essays, 
part  ii.  p.  32.)  The  inversion  of  the  limb,  how- 
ever, in  fractures  of  the  neck  of  the  femur,  is  rare; 
Dupuytren,  in  his  immense  practice,  never  having 
seen  it  but  once  or  twice.  {Clin.  Chir.  t.  ii.  p. 
105.)  Mr.  R.  W.  Smith  has  met  with  three 
cases,  in  one  of  which  the  injury  was  within  the 
capsule.    {Did).  Journ.  of  Med.  Science,  to],  vi.  p. 

Mr.  Langstaff  dissected  a  case  in  which  the 
great  toe  was  in  the  first  instance  everted,  but  sub- 
sequently turned  inwards  when  the  patient  began 
to  use  the  limb.     The  preparation  shows  the 
fracture  to  have  been  within  the  capsular  ligament, 
close  to  the  head  of  the  bone,  and  gives  a  decided 
refutation  to  the  opinion  of  the  length  of  the  broken 
portion  attached  to  the  trochanter  being  the  cause 
of  the  inversion,  inasmuch  as  this  part  has  been 
removed  by  absorption.  The  point  of  the  foot  was 
everted,  whilst  it  retained  its  proper  length,  and 
only  became  inverted  by  a  wise  provision  of  nature 
to  assist  progression  after  it  had  begun  to  be  short- 
ened.   This  circumstance  was  illustrated  in  the 
person  of  Henry  West,  a  boy  from  whom  Mr. 
White,  of  the  Westminster  Ilospiial,  removed  the 
head,  neck,  and  part  of  the  trochanter  of  the  left 
thigh-bone,  in  consequence  of  scrofulous  disease  of 
the  hip-joint,  attended  by  abscess.    He  recovered 
after  the  removal  of  the  bone.  The  thigh  was  three 
inches  and  a  half  shorter  than  the  other,  and  the 
toes  turned  inwards,  not  only  in  walking,  but  when 
he  lay  on  his  back  in  a  quiescent  posture,  or  pre- 
pared for  sleep.      {Guthrie,  Med.  Chir.  Trans. 
vol.  xiii.  p.  109.)     The  possibility  of  the  foot 
being  turned  inwards  directly  after  the  accident, 
18  the  subject  that  now  more  immediately  interests 
lis.    Of  this  occurrence  an  example  is  reported  by 
Mr.  Stanley.     "A  middle-aged  man  fell  in  the 
street,  and  his  hip  struck  the  curb-stone.  The 
immediate  consequences  were,  that  the  limb  was 
inverted  and  shortened  to  the  extent  of  an  inch, 
and  no  crepitus  could  be  discovered.    It  was  pre- 
sumed that  a  dislocation  had  occurred,  and  ac- 
cordmgly  an  extension  of  the  limb  was  made-  and 
so  great  was  the  constitutional  irritation  occasioned 
by  the  repeated  trials  to  reduce  the  supposed  dislo- 
cation, that  the  man  died  about  five  months  from 
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the  time  of  the  accident.  In  the  dissection  of  the 
hip  a  fracture  was  found,  extending  obliquely 


a  fracture  was     

through  the  middle  of  the  neck  of" the  femur"  but 
entirely  within  the  capsule.  A  portion  of  fibrous 
and  synovial  membrane  on  the  anterior  side  of  the 

neck  of  the  bone  had  escaped  laceration."  "  In  a 

male  subject  that  had  been  brought  for  dissection, 
It  was  observed  that  the  left  lower  extremity  was 
turned  inwards  and  considerably  shortened  On 
examining  the  hip  a  fracture  was  found  extending 
through  the  neck  and  shaft  of  the  femur.  Tiie 
neck  had  been  broken  at  its  junction  with  the  shaft 
and  a  fracture  had  extended  from  the  upper  part 
of  the  trochanter  major  downwards  at  the  posterior 
side  of  the  femur,  a  little  below  the  trochanter 
minor.  The  upper  part  of  the  shaft  was  thus 
split  into  two  portions,  one  of  which  was  of 
sufficient  magnitude  to  include  the  trochanter 
minor  and  nearly  the  whole  of  the  trochanter 
major. 

"  In  the  two  last  cases,  it  may  be  asked,  to  what 
cause  the  inversion  of  the  limb  should  be  attributed.' 
Whether  to  the  direction  of  the  fracture  ?    If  notj 
whether  there  be  any  other  circumstance  adequate 
to  its  explanation      In  the  instance  of  fracture 
within  the  capsule,  the  portion  of  the  S3'novial  and 
fibrous  membrane  which  had  escaped  laceration  on 
the  anterior  side  of  the  neck  of  the  bone  might 
probably  prevent  the  limb  from  being  turned  out- 
wards; but  (says  Mr.  Stanley)  why  it  should  have 
been  turned  inwards,  I  confess  myself  unable  to 
explain.    In  the  instance  of  fracture  without  the 
capsule,  by  considering  the  direction  of  the  fracture, 
in  reference  to  the  attachments  of  the  muscles,  we 
obtain  an  explanation  of  both  points.    For'  as 
nearly  the  whole  of  the  muscles  that  rotate' the 
thigh  outwards  were  connected  with  the  separated 
portion  of  bone,  they  must  have  ceased  to  influence 
the  limb  in  one  direction,  and  of  course  have  left 
their  antagonists  at  liberty  to  turn  it  in  the  other  ; 
and  the  fractured  surfaces  being  permitted  to  unite, 
without  any  change  in  the  position  of  the  limb,  the 
inversion  would  become  permanent."   {Med.  Chir. 
Trans,  vol.  xiii.  p.  508.)  Respecting  one  part  of  this 
statement,  I  think  with  Mr.  Smith  {Dub.  Journ.  ^x. 
vol.  vi.  p.  215),  that  the  circumstance  of  the  fibrous 
membrane  remaining  entire  upon  the  front  of  the 
neck  of  the  bone,  would  scarcely  account  for  the 
limb  not  being  everted.      Another  explanation 
of  the  cause  of  the  inversion  of  the  foot  in  certain 
fractures  on  the  outside  of  the  capsular  ligament 
has   been  given   by   Mr.    Guthrie.  "W'hen 
(says  he)  the  fracture  has  taken  place  in  such  a 
manner  as  to  be  external  to  the  insertion  of  these 
rotators  outwards,  yet  sufficiently  within  the  inser- 
tion of  the  glut.xus  niedius  and  minimus,  so  as  not 
to  deprive  them  of  their  due  action,  the  toe  will  be 
turned  inwards,  and  must  always  be  so;  or  remain 
without  any  alteration  of  position,  according  to  cer- 
tain variations  in  the  inclination  of  the  fracture,  af- 
fecting the  power  of  these  muscles."  In  the  instance 
recorded  by  Mr.  Guthrie,  the  little  trochanter  was 
broken  off ;  but  whether  it  be  an  essential  compli- 
cation, lie  conceives,  must  be  determined  hy  future 
observation.    ( Vol.  cit.  p.  1 12.)   Tlie  principles  on 
which  this  gentleman  founds  his  explanation  have 
since  been  corroborated  by  the  particulars  of  a  case 
that  was  examined  by  Mr.  Syme.  (See  A'din.  Med. 
Journ.  April  1 826.)   The  reason  of  tiie  foot  being 
occasionally  inverted,  oven  when  the  fracture  is 
quite  within  the  capsular  ligament,  still  remains, 
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however,  a  point  in  surgery  requiring  explanation. 
The  eversion  or  inversion  of  the  limb,  Diipuytren 
ascribes  to  the  obliquity  of  the  fragments.  If  the 
internal  fragment  is  carried  backward,  and  the 
external  one  forward,  then,  says  he,  eversion  will 
take  place  ;  but  on  the  contrav)',  if  the  fracture  be 
oblique  in  the  inverse  direction,  there  will  be 
inversion  of  the  limb.     {Clin.  Chir.  t.  ii.  p.  109.) 

[Mr.  R.  W.  Smith  is  of  opinion  that  the  occa- 
sional occurrence  of  inversion  should  be  ascribed 
r.ither  to  the  relative  position  of  the  fragments 
than  to  the  action  of  those  muscles  which  rotate 
inwards;  for  the  rotators  outwards,  whose  influence 
the  fracture  does  not  affect,  still  preponderate  over 
their  antagonists.  In  every  case  of  fracture,  ac- 
companied by  inversion  of  the  foot,  which  he  has 
had  an  opportunitj''  of  examining  after  death,  tlte 
inferior  lias  been  placed  in  front  of  the  superior 
fragment.  Cruveilhier  also  has  recorded  a  case  of 
fracture  with  inversion,  in  which,  after  death,  this 
relative  position  of  the  fragments  was  found.  This 
is  in  contradiction  to  the  opinion  of  Dupuytren 
above  quoted  ;  but,  as  Mr.  Smith  explains,  it  is  pro- 
bable that  this  surgeon's  views  have  been  misstated 
by  the  editors  of  the  Lemons  Orales,  and  that  his 
real  opinion  was,  as  stated  by  Sanson,  that  inver- 
sion of  the  foot  occurred  when  the  lower  fragment 
was  placed  in  front  of  the  superior.  Inversion  of 
the  foot  has  been  noticed  both  in  the  intra-capsular 
and  in  the  extra-capsular  fracture,  but  it  appears 
to  be  most  frequent  in  the  latter  variety.  Mr. 
R.  W.  Smith  states  that  he  has  met  with  seven 
examples  of  inversion,  and  in  five  of  these  the 
fracture  was  external  to  the  capsular  ligament.] 

Mr.  Porter  had  an  opportunity  of  dissecting  the 
hip-joint,  in  a  case  where  the  patient,  an  old  female, 
died  the  day  after  the  accident.  When  first  brought 
to  the  hospital,  she  could  bend  the  knee  and  draw 
up  the  foot  by  the  action  of  the  muscles  of  the  limb 
alone.  Afterwards  she  lost  this  power.  The  limb 
was  not  shorter  than  the  other;  neither  was  the  toe 
everted.  At  the  post-mortem  examination  the  limb 
was  from  a  quarter  to  half  an  inch  shorter  than  the 
other,  and  "  the  foot  was  in  a  state  of  semi-ever- 
sion,"  The  capsule  was  found  perfect,  and,  on 
dividing  it  posteriorly,  a  transverse  fracture  of  the 
neck  of  the  femur  was  detected  close  to  the  head  of 
the  bone,  and,  of  course,  entirely  within  the  capsule. 
The  fragments  were  but  little  displaced,  beiiir/  held 
tor/ether  by  tlie  synovial  membrane  and  periosteum. 
These  latter  were  partially  detached,  and  a  portion 
of  the  lower  surface  of  the  neck  of  the  bone  de- 
nuded ;  but  the  fibres,  removed  from  tlie  bono, 
were  gathered  together  into  a  bundle,  forming  a  kind 
of  ligament  of  a  triangular  shape;  the  base  being 
at  the  edge  of  the  head,  the  apex  at  the  point  of 
reflexion  of  the  synovial  membrane  on  the  capsule. 
This  appeared  to  be  very  tense  and  strong,  and  made 
considerable  resistance  to  a  separation  of  the  frag- 
ments. "This  case  is  interesting,  as  proving 
that  in  fractures  completely  within  the  capsule 
the  limb  is  not  at  all,  or  but  slightly,  shortened  ; 
and  that  the  chief  obstacle  to  such  shortening  is 
the  periosteum  of  the  neck,  and  the  reflected  syno- 
vial membrane."  {W.  II.  Porter,  m  Dub.  Journ.  of 
Med.  Science,  vol.  x.  p.  243.) 

The  disliicatinn  upon  the  dorsum  of  the  iliiun, 
that  into  the  sciatic  notch,  and  fracture  of  the  neck 
of  the  {emnr,  attended  with  inversion  of  the  fool,  arc 
to  be  distinguished  from  each  other,  according  to 
Mr.  Outhrie,  by  comparison,  or  a  due  estimate  of 


the  degree  of  inversion.  In  the  first  case  the  in- 
version is  complete,  the  great  toe  resting  against  the 
instep  of  the  opposite  foot  ;  in  the  second,  it  is  less 
complete,  the  great  toe  resting  against  the  b.all  of 
the  corresponding  toe  of  the  opposite  foot  ;  and  in 
the  third,  it  is  still  less  complete.  And,  as  Mr.R.W. 
Smith  justly  observes,  the  nature  of  the  injury  is 
rendered  still  more  evident  by  observing  the  facility 
with  which,  in  the  case  of  fracture,  the  foot  may 
be  everted,  the  thigh  flexed  upon  the  abdomen,  and 
the  limb  restored  to  its  natural  length  by  extension; 
and  comparing  its  free,  loose,  powerless  condition 
with  its  almost  immovably  fixed  state  in  disloca- 
tion. (See  Dub.  Journ.  of  Med.  Scietiae,  vol.  vi. 
p.  218.)  [The  accident  most  liable  to  be  confounded 
with  dislocation  upon  the  dorsum  ilii,  is  fracture 
nf  the  neck  of  the  femur,  with  inversion  of  the 
foot,  especially  if  it  is  combined  with  fracture  of 
the  trochanters,  which  is  almost  invariably  the  case 
in  the  extracapsular  variet}%  A  direct  source  of 
mistake  may  then  arise  from  the  positive  resem- 
blance of  the  fractured  portion  of  the  trochanter  to 
the  head  of  the  femur,  the  former  occupying  the 
same  place  as  the  latter  would  do  in  dislocation, 
(R.  W.  Smith,  On  Dislocations,  Sfc.  p.  23.)  ] 

The  ordinary  position  of  the  toes  outward  is 
commonly,  and  I  believe  correctljf,  imputed  to  the 
action  of  the  rotator  muscles,  and  the  adductors, 
Bichat  conceived,  however,  that  if  this  doctrine 
were  true,  such  position  ought  always  to  exist  ; 
and  he  reminds  us  that  all  the  muscles  which 
proceed  from  the  pelvis  to  the  trochanter  and 
upper  part  of  the  outer  fragment,  are,  with  the  ex- 
ception of  the  quadratus,  in  a  state  of  relaxation,  by 
the  approximation  of  the  femur  to  their  point  of 
insertion  ;  and  that  the  contracted  muscles  would 
not  allow  the  foot  to  be  so  easily  turned  inward 
again.  Hence  Bichat  thought  it  probable  that  the 
weight  of  the  foot  itself  might  pull  the  limb  into 
the  position  in  which  it  is  commonly  found.  On 
the  other  hand,  it  is  remarked  by  Sir  A.  Cooper 
that  any  one  may  satisfy  himself  that  the  rotation 
of  the  limb  outwards  is  in  part  owing  to  the  muscles, 
by  feeling  the  resistance  which  is  made  to  rotation 
inwards,  which  resistance,  however,  he  thinks  may 
in  some  measure  depend  upon  the  length  of  the 
portion  of  the  neck  of  the  femur,  which  remains 
attached  to  the  trochanter  major,  and  rests  against 
the  ilium.  {Surgical  Essays,  part  ii.  p.  32.) 

In  addition  to  the  foregoing  observations  re- 
specting the  diagnosis,  it  is  to  be  remembered,  that 
a  fracture  within  the  capsular  ligament  seldom  hap- 
pens but  at  an  advanced  period  of  life,  and  is  much 
more  frequent  in  women  than  men.  {Sir  A.  Cooper, 
On  Dislocations,  SfC.  p.  123.) 

The  observations  of  Boyer,  R.  W.  Smith,  Por- 
ter, and  others,' prove  that  a  fracture  of  the  neck 
of  the  thigh  -bone,  on  the  outside  of  the  capsular 
ligament,  is  attended  with  a  greater  shortening  of 
the  limb  than  a  fracture  within  it.  A  fracture 
on  the  outside  of  the  capsule  is  frequently  met 
witli  in  persons  under  fifty,  though  it  may  and 
often  does  occur  in  older  subjects.  Also,  while  the 
fracture  within  the  capsule  takes  place  from  very 
slight  causes,  this  is  generally  the  result  of  great 
violence,  severe  blows,  falls,  and  the  passage  of 
heavy  carriages  over  the  pelvis,  The  crepitus  can 
be  easily  felt,  without  previously  drawing  down 
the  limb,  and  the  case  is  characterised  by  greater 
Kuiroring  than  wlmt  is  usually  noticed  when  the 
fracture  is  within  the  capsule.    But  the  most  im- 
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'^'^^  FRACTURE 
portant  circumstance  in  wliich  a  fracture  on  the 
outside  of  the  capsule  differe  from  one  within  it,  is 
in  Its  readily  admitting  of  bony  union,  which  it  is 
much  more  difficult  to  accomplish  in  the  latter 
case.  (See  Str  A.  Cooper,  On  Dislocations,  <5-c. 
p.  ]  85,  &c.)  ' 

Many  years  ago  it  was  supposed  that  fractures 
of  the  neck  of  the  thigh-bone  could  not  be  cured 
without  some  shortening  of  the  limb,  and  lameness. 
Ludwig,  Sabatier,  and  Louis,  broached  this  doc- 
trine, and  imputed  tlie  circumstance  to  the  de- 
struction of  the  neck  of  the  bone.    That  this  com- 
monly happens,  has  been  well  ascertained.  In 
several  specimens  which  Mr.  Crosse  examined 
in  different  museums  at  Paris,  whether  imperfect 
u  .ion,  or  no  union  at  all,  had  followed  the  frac- 
ture, this  absorption  of  the  neck  of  the  bone  had 
taken  place  to  a  great  extent,  and  in  some  to  so 
great  an  extent,  that  the  articulating  surface  of  the 
bone  which  plays  in  the  acetabulum,  rested  be- 
tween the  trochanters  consolidated  to  the  body  of 
the  bone  by  ligamentous  union,  and  the  thicken- 
ing of  the  surrounding  parts,  whilst  all  the  inter- 
vening neck  of  the  bone  v/as  absorbed.  (See 
h/tetcJuis  of  the  Medical  Schools  of  Paris  hy  J.  G 
Crosse,  p.  90.)    M.  Roux  has  also  nearly  always 
found  the  neck  of  the  femur  shortened  and  de- 
formed after  its  reunion.    {Parallele  de  la  Chir 
Angloise  avec  la  Chir.  Framboise,  p.  178.)  The 
specimens  in  the  museum  of  University  College 
exhibit  the  usual  disappearance  of  more  or  less 
of  the  same  part.    Desault,  however,  in  his  prac- 
tice, is  said  to  have  rarely  met  with  instances  of 
Jameness  from  such  a  cause. 

A  question  formerly  much  agitated  (see  EarWs 
Practical    Ohs.  in   Surgery,   Lond.   1823  ;  and 
Ameshurys  Ohs.  on  the  Nature  and  Treatment  of 
Fractures  of  tU  Upper  Third  of  the  Thigh-bone, 
^c.  Lond.  1829,  ed.  2)  was,  whether  reunion 
by  bone  ever  follows  cases  in  which  the  fracture 
ts  entirely  within  the  capsule,  and  the  head  of  the 
bone  insulated,  except  at  its  attachment  to  the 
acetabulum  by  the  round  ligament?    Many  years 
ago  the  decision  of  the  French  surgeons  was  in 
the  affirmative,  and  they  believed  the  fact  to  be 
actually  demonstrated  by  preparations  in  their 
museums.    M.  Roux  sent  a  specimen  to  Sir  A. 
Cooper,  with  the  hope  of  producing  conviction; 
but  this  eminent  surgeon  was  not  satisfied  with 
the  evidence,  because  the  traces  of  reunion  in  that 
preparation  appeared  to  him  to  indicate  a  sort  of 
fracture,  where  the  internal   fragment  still  re- 
tained some  connexion  with  the  capsular  ligament, 
{Rojuc,  Parallele  de  la  Chirurgie  Angloise,  ^c. 
p.  179,  180.)     In  fact,  it  was  a  case  in  which 
the  fracture  happened  at  the  junction  of  the  cer- 
vix with  the  trochanter.     Sir  A.  Cooper  never 
denied  the  possibility  of  what  M.  Roux  and 
others  alleged,  but  only  stated,  that  in  all  the  ex- 
aminations which  he  had  then  made  of  transverse 
f  ractures  of  the  cervix  fimoris,  ivithin  the  capsular 
ligament,  he  had  never  met  with  a  bony  union,  or 
with  any  tvhich  did  md  adm  it  of  motion  of  one  hone 
upon  the  other.     (Surgical  Essays,  part'ii.  p.  39.) 
bince  that  period,  however.  Sir  Astley  Cooper 
has  satisfied  himself  that  osseous  union  sometiincs 
takes  place,  and  he  has  in  his  own  collection  a 
kind  «P<^""i«n  of  it,  which  he  was 

Kind  enough  to  sho^v  to  me  about  two  years  ago. 

acknolTl         f  ''^  univorsali; 

acknowledgrd  ;  but  the  cure  in  this  way  is  far  less 


frequent  than  that  by  means  of  a  ligamentous 
connexion.    Sir  Astley  Cooper  ascribes  the  com- 
mon want  of  bony  union  to  the  fragments  not 
being  in  contact,  and  duly  pressed  against  each 
other,  and  to  the  liitlc  action  in  the  head  of  the 
bone  separated  from  the  cervix,  "its  life  being 
supported  solely  by  the  ligamentum  teres,  which 
has  sonie  few  vessels  ramifying  from  it  to  the  head 
ot  the  bone.      These  vessels,  though  neitlier  large 
nor  numerous,  may  yet,  according  to  Amesbury 
and  Uiipuytren,  be  adequate  to  the  nutrition  of  the 
upper  fragment.    Bisides,  it  is  observed  by  Du- 
puytren  that  the  synovial  membrane,  which  in- 
vests the  cartilage,  forms  a  little  cul-de-sac  at  its 
base,  and  is  distinctly  covered  by  portions  of  red- 
dish cellular  tissue,  in  which  there  are  many 
vessels.     (See  Clin.  Chir.  t.  ii.  p.  118.)  Mr. 
Mayo  gives  two  cases  exemplifying  the  appear- 
ances usually  found  on  dissection ;  and  observes 
"  there  are  features  in  them  which  make  it  suf- 
ficiently clear  that  the  absence  of  bony  union 
does  not  result  from  imperfect  nutrition,  or  inad- 
equate supply  of  blood  to  the  separated  portion." 
{Outlines  of  Human  Pathology,  p.  fl.)  This 
gentleman  concurs  with  Dupiiytren,  Cruveilhier, 
and  others,  that   in  the  union  of  the  shafts 
of  long  bones,  the  surrounding  tissues  take  a 
prominent  part  in  the  act  of  reparation.    But  in 
the  fracture  of  the  neck  of  the  thigh-bone  within 
the  capsule,  these  tissues  are  excluded  by  the  un- 
torn  synovial  and  capsular  membranes  from  cora^ 
municating  with  the  fracture.    "  They  are  some- 
times, indeed,  seen  to  make  the  ordinary  effort 
towards  reparation  of  the  adjacent  fracture.  Thus, 
a  portion  of  an  ossified  provisional  callus  is  often 
met  with  external  to  the  attachment  of  the  cap- 
sular membrane  to  the  neck  of  the  femur.  But 
the  effort  is  ineffectual;  the  callus  cannot  reach 
the  fractui-e,  whether  it  remains  entirely  disunited 
or  is  glued  together  by  an  exudation  from  the  ends 
of  the  broken  bone.    In  the  cases  in  which  union 
takes  place  (continues  Mr.  Mayo),  I  believe  the 
process  of  ossification  to  be  extremely  slow.  Such 
instances  occur  in  those  only  who  are  not  greatly 
advanced  in  life  at  the  time  of  the  fracture  ;  and 
in  whom,  through  the  care  with  which  the  joint  is 
kept  at  rest,  direct  union  by  soft  substance  takes 
place  between  the  separated  portions."  {Mayo, 
ib.)     [The   impossibility  of  keeping  the  part 
at  rest  has  probably  much  more  to  do  with  causing 
the  non-union  than  the  exclusion  of  the  surrounding 
tissues.    If  the  ends  of  the  fracture  could  be  main- 
tained in  continued  and  immoveable  contact,  they 
would,  except  in  the  very  old  and  feeble,  possess 
in  themselves  sufficient  vitality  for  their  re-union; 
and  probably  the  only  cases  in  which  union  has 
been  effected,  are  those  in  which  this  contact  has 
been    secured,  either  by  impaction    or   by  the 
non-laceration    of  the    fibrous   covering  of  the 
neck.]      For  the  particular   appearances  found 
in  the  dissection  of  many  of  these  cases,  I  must 
refer  to  the  statements  of  Dr.  Colles  {Dublin 
riospital  Reports,  vol.  ii.),   and  to  Sir  Asth'y 
Cooper's  own  account,  from  which  it  seems  that 
in  most  instances  "  where  no  ossilic  union  is  pro- 
duced, nature  makes  slight  attempts  for  its  produc- 
tion upon  the  neck  of  the  bone,  and  upon  the  tro- 
chanter major,  but  scarcelj'  any  upon  the  head  of 
the  bone;  and  that,  if  any  union  is  produced,  it  is 
by  ligament  only."  (Vol.  cit.  p.  46.   Also,  Maya's 
Outlines  of  Human  Pathology,^.  9.)  Mr.  Wilson's 


observations  are  all  in  support  of  the  same  explan- 
ation {On  the  Skeleton,  p.  247)  ;  and  lie  ndverts 
to  two  preparations  in  the  museum  of  the  College 
of  Surgeons,  which  were  supposed  to  be  proofs  of 
a  bony  reunion  of  the  neck  of  the  femur,  subse- 
quently to  a  fracture  within  the  capsular  ligament; 
but  (says  Mr.  Wilson)  "  1  have  very  attentively 
examined  these  two  preparations,  and  cannot  per- 
ceive one  decisive  proof  in  either  of  the  bone  hav- 
ing been  actually  fractiured."    One  of  these  cases 
was  published  by  Mr.  Liston,  in  the  Edin.  Med. 
and  Surgical  Jotirn.    Lastly,  Dr.  Colles  of  Dublin 
dissected  several  cases  in  which  the  neck  of  the 
femur  had  been  broken :  in  one,  where  the  injury 
was  within  the  capsular  ligament,  "no  effort  of 
nature  had  been  made  to  create  a  reunion  between 
the  two  pieces  of  the  fracture,  and  the  stability  of  the 
limb  had  depended  tipon  the  strength  of  those  liga- 
mentotis  bands  by  which  each  piece  was  connected 
with  the  capsular  ligament  of  the  joint,  aided,  no 
doubt,  by  the  esctraordiimry  thickness  which  the 
capsular  ligament  had  acquired."    (Dublin  Hos- 
pital Reports,  vol.  ii.  p.  336.)    In  the  two  first 
instances  reported  by  this  author,  "  The  broken 
surfaces  moved  on  each  other,  and  were  converted 
into  a  state  approaching  to  ivory.  No  attempt  had 
been  made  to  reunite  the  fracture,  and  the  pieces 
of  bone  were  held  in  apposition  only  by  new  liga- 
mentous productions  from  the  capsular  ligament, 
which  were  inserted  into  the  external  surfaces  of 
each  piece.     In  No.  3'  there  had  been  a  slight 
attempt  made  at  reunion.    In  Nos.  7,  8,  and  9 
we  observed  a  phenontenon,  which,  I  believe,  is  now 
for  the  first  time  mentioned,  a  f  racture  of  only  part 
of  the  bone.      No.  6  presented  us  with  that  mode 
of  reunion,  which  some  have  supposed  the  most 
perfect  of  which  this  fracture  is  susceptible  ;  while 
Nos.  10  and  11  exhibit  a  mode  of  reunion  very 
little  inferior  to  callus  in  point  of  firmness,  but 
very  different  in  its  nature,  and  which,  I  conceive, 
is  peculiar  to  the  fracture  of  the  neck  of  the 
femur."     Dr.  Colles  also  found  that  in  all  these 
cases  (except,  perhaps,  No.  5)  the  capsular  liga- 
vient  was  not  lacerated.    In  every  instance,  how- 
ever, there  via?,  an  increased  thickness  of  the  capsule, 
and  a  removal  of  all,  or  the  greater  part,  of  llui  neck 
of  tU  bone.    "Althnugh  the  ligamentous  bands 
seem,  in  a  majority  of  instances,  to  have  proceeded 
from  the  capsular  ligament,  yet  it   is  evident 
from  No.  6  that  these  may  arise  merely  from  the 
broken  surfaces  of  the  bone  ;  for  in  this  case  not 
a  single  fibre  was  attached  to  the  capsular  liga- 
ment, the  new  bond  of  union  being  covered  by  the 
reflected  portion  of  the  synovial  membianc  or 
periosteum  of  the  neck.    We  have  an  illustration 
of  this  in  Ruysch,  tab.  1.  Tlics.  9."     In  Nos.  10 
and  11  the  fragments  vvere  united  by  a  cartilagi- 
nous substance.    In  Nos.  7,  !!,  and  9  (lie  un- 
broken portion  of  the  neck  was  so  softened,  tliat 
it  more  resembled  cartilage  tlian  bone,  and  in 
this  state  "  it  was  laid  down  upon  the  fractured 
surface,  and  united  to  it."    {Dr.  Colles,  in  Dtddin 
Hospital  /{(ports,  vol.  ii.  p.  353 — '.ioli.)  In 
the  nuiseums  at    Paris  are  some  preparations 
which  the  professors  used  to  exhibit  at  their  lec- 
tures, in  order  to  prove  tliat  bony  union  may 
succeed  a  fracture  within  the  capsule.  Tliese 
specimens  were  carefully  examined  by  Mr.  Crosse, 
but  none  of  them  proved  to  him  that  bony  union 
ever  follows  where  the  head  of  the  bone  becomes 
insulated,  excepting  at  its  attachment  to  the  pelvis 
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by  the  ligamentum  teres.  {Slcetchcs  of  the  Medical 
Schools  at  Paris,  p.  93.)  On  the  other  hand, 
Boycr  observes,  that  experience  fully  proves  the 
possibility  of  uniting  such  fractures  of  the  neck 
of  the  thigh-bone  as  are  situated  within  the  cap- 
sular ligament ;  but  he  acknowledges  that  there 
are  certain  circumstances  which  niay  prevent  this 
desirable  event.  "  From  all  that  has  been  hitherto 
said  on  the  prognosis  of  a  fracture  of  the  neck  of 
the  femur,  we  may  conclude  (says  Boyer)  that 
this  fracture  is  more  serious  than  that  of  any  other 
part  of  the  same  bone,  because  the  difficulty  of 
keeping  it  reduced  is  greater :  that  it  may  in 
general  be  reunited,  especially  in  young  healthy 
subjects  (in  whom,  however,  be  it  observed,  the 
accident  hardly  ever  occurs)  ;  but  more  easily 
when  it  is  situated  near  the  base  of  the  neck  than 
near  the  head  of  the  bone  :  that  the  languid  vi- 
tality of  one  of  the  fragments,  and  the  impossibility 
of  ascertaining  whether  the  coaptation  be  exact, 
make  the  cure  slow,  and  the  time  necessary  for 
their  consolidation  uncertain  :  that  the  neglect  of 
means  adapted  to  maintaining  the  limb  in  its 
proper  length  and  natural  straightness,  and  the 
fragments  sufficiently  motionless,  may  cause  them 
to  unite  by  an  intermediate  substance.  Lastl)-, 
that  the  situation  of  the  fracture  near  the  head 
of  the  femur  ;  the  complete  laceration  of  the 
elongation  of  tlie  capsule  investing  the  neck  of  the 
bone;  the  great  age  of  the  patient  ;  and,  particu- 
larly, the  constitution  labouring  under  some  dia- 
thesis which  affects  the  osseous  system  ;  may 
render  the  cure  absolutely  impossible;  that  in  this 
circumstance  one  of  the  fragments  is  more  or  less 
destroyed  by  the  friction  of  the  other  against  it,  and 
in  the  joint  a  disease  is  formed,  which  tends  to  carry- 
off  the  patient."  {Mai.  Chir.  t.  iii.  p.  284.) 
Boyer  lays  much  stress  on  the  complete  laceration 
of  the  continuation  of  the  capsule  over  the  neck  of 
the  bone,  as  an  occuijrence  preventive  of  union. 
But  he  thinks  it  does  not  frequently  happen, 
because  the  capsular  ligament  hinders  much  dis- 
placement of  the  fragment.  (Op.  cit.  p.  278.)  As 
for  Baron  Larrey,  he  entertains  no  doubt  of  the 
possibility  of  uniting  fractures  of  the  neck  of  the 
femur  \yithin  the  capsular  ligament,  and  concludes 
his  tract  on  this  subject  with  the  case  of  General 
Fririon,  who  was  perfectly  cured  after  an  injnry  of 
this  description.  (See  Journ.  Compl£m.  t.  viii.  p. 
148.) 

After  the  very  numerous  and  careful  dissections 
performed  by  Sir  A.  Cooper  and  Dr.  Colles,  with 
the  view  of  ascertaining  the  state  of  the  joint  after 
fractures  of  the  neck  of  the  tliigh-bone,  little  doubt 
can  be  entertained  that  where  the  fracture  is 
transverse,  and  within  the  capsular  ligament,  a 
bony  reunion,  though  not  impossible,  is  at  least  so 
j-are  an  occurrence  as  not  to  be  calculated  upon. 
Those  who  look  upon  it  as  a  thing  more  frequent 
and  easy  of  accomplishment,  have  probably  not 
duly  discriminated  Irom  the  foregoing  kind  oi"  case 
either  fractines  extending  more  or  less  in  the  di- 
rection oftlie  axis  of  the  nock  of  the  bone,  or  other 
fractures  external  to  the  capsular  ligament,  flow 
much,  however,  the  safety  of  a  practitioner's  re- 
putation will  depend  upon  the  prognosis  whicii  is 
given,  nuist  be  quite  evident  ;  for  in  the  transrersu 
fracture  within  the  capsule,  lameness  is  almost  sure 
to  follow,  though  its  degree  cannot  at  firU  be  exactly 
estimated.  {Sir  A.  Cooper,  Surgical  Essays,  part 
ii.p.  61.)  3u3 


I  ,  FRACTURE 
So  far  as  I  am  able  to  judge,  Sir  Astley  Cooper 
lias  been  the  means  of  introducing  a  grea^t  deaf  of 
d,scnmn,at,on  ,nto  this  subject,  a'nd,  without  his 
able  exertions,  the  important  differences  in  the 
nature,  symptoms,  and  curableness  of  the  yarious 
kinds  of  fractures  of  the  neck  and  upper  part  of 
tlie  thigh-bone,  depending  upon  their  exact  situa- 
tion and  direction,  might  yet  have  continued  very 
imperfectly  comprehended.  This  remark  is  made 
without  any  intention  of  deducting  from  the  merits 
of  Desault,  Plainer,  and  Mr.  John  Bel],  all  of 
whom  long  ago  expressed  their  opinion,  which,  as 
we  know,  extends  rather  beyond  the  bounds  of  ac- 
curacy, that  a  fracture  within  the  capsular  ligament 
would  not  admit  of  union  by  callus.  (C.  Dell  On 
Injuries  of  lie  Spine  and  Thigh-Bone,  4to.  Lond. 
1824,  p.  52,  &c.) 

Mr.  Amesbury  believes  that  all  fractures  of  the 
neck  of  the  thigh-bone  admit  of  union,  whether 
they  be  situated  quite  within  the  capsular  ligament 
or  not,  and  whether  the  reflected  portion  of  that 
ligament  be  ruptured  or  not  ;  and  he  ascribes  the 
usual  want  of  success,  not  to  the  nature  of  the  in- 
jury, nor  to  the  insufficient  circulation  in  the  pelvic 
portion  of  the  bone,  but  to  the  imperfection  of  the 
mechanical  means  employed  in  the  treatment.  As, 
however,  the  important  point  under  consideration, 
namely,  whether  transverse  fractures  of  the  neck 
of  the  femur,  situated  entirely  within  the  capsular 
ligament  admit  of  bony  union,  is  one  that  can 
only  be  determined  by  experience,  Mr.  Amesbury 
follows  up  his  arguments  by  a  reference  to  several 
cases. 

The  first  case  adduced  was  under  the  cnre  of 
Mr.  Cnbbe  of  Holboin,  and  is  described  by  Mr 
Langstaff,  who  has  the  preparation  :  "  The  woman 
was  about  fifty  years  of  age  when  the  accident 
occurred.    The  foot  was  everted,  and  there  was 
shortening  of  the  limb  at  this  time;  and,  after  death 
at  was  shorter  than  the  other  full  two  inches  and  a 
halt.     She  was  confined  to  bed  nearly  twelve 
months  :  during  the  remainder  of  her  life,  which 
was  ten  years,  she  walked  with  crutches.  This 
(says  Mr.  Langstaff,  alluding  to  the  preparation) 
33  a  specimen  of  fracture  of  the  neck  of  the  thigh- 
bone within  the  capsular  ligament :  the  principal 
part  of  the  neck  is  absorbed  ;  the  head  and  re- 
maining portion  of  the  neck  were  united  principally 
by  bone,  and  partly  by  a  cartilaginous  substance, 
i he  capsular  ligament  was  immensely  thickened, 
and  embraced  the  joint  very  closely.    The  cartil- 
aginous covering  of  the  head  of  the  bone  and  aceta- 
bulum had  suffered  partial  absorption  ;  the  internal 
surface  of  the  capsular  ligament  was  coated  with 
Jyniph.    On  making  a  section  of  the  bono,  it  was 
evident  that  there  had  been  a  fracture  of  the  neck 
mthin  the  capsular  liyamcnt,  and  that  union  hud 
taken  'place  hy  osseous  and  cartilac/inons  media." 
(bee  J\fed.  Chir.  Trans,  vol.  xiii.)    Mr.  Amesbury 
then  adverts  to  Dr.  Brulatour's  case,  reported  in 
tlie  same  volume  of  the  latter  work.    The  patient, 
iJr.  James,  died  about  nine  months  after  the  in- 
jur}'.   The  following  appearances  presented  them- 
selves.    1.  The  capsule  a  little  thickened.  2. 
■1  he  cotyloid  cavity  sound.    3.   The  interarticular 
ligament  „,  a  natural  state.    4.  The  nock  of  the 
emnr  shortened  :  from  the  bottom  of  the  head  to 
and  i-F         ■  ^"■'■'^^  tr<"^l'antor  was  only  four  lines, 
trochnniT  'l'^.^'-"""  P°int  to  the  top  of  the  small 
he  necfr ^"  ""equal  line  surrounded 
^"e  neck,  denoting  the  direction  of  the  fracture. 


6  At  the  bottom  of  the  head  of  the  femur,  and 
at  the  external  and  posterior  part,  a  considerable 
bony  deposit  had  taken  place.  A  section  of  the 
bone  was  made  in  a  line  drawn  from  the  centre  of 
he  head  of  the  lemur  to  the  bottom  of  the  grea 
trochanter,  so  as  perfectly  to  expose  the  callus 
I  he  line  of  bone,  indicated  by  the  callus  was 
smooth  and  polished  as  ivory.  The  line  of  callus 
denoted  also  that  the  bottom  of  the  head  of  the 

pacts'"  ^'"^^^         ""P"'"'"  '""^  posterior 

In  another  example,  communicated  to  Mr 
Amesbury  by  Mr.  Chorley  of  Leeds,  a  gentleman 
died  twelve  months  after  the  accident,  and  on 
examining  the  hip.  the  synovial  covering  was 
lound  united  with  the  shortened  neck  of  the  bone 
nearly  at  the  head.    Plere  nature  had  also  thrown 
out  broad  ligamentous  bands,  one  on  each  side  of 
the  joint.    They  were  firmly  united  to  the  head  of 
the  bone.  When  the  soft  parts  had  been  removed, 
the  head  of  the  bone  was  seen  depressed  in  a  line 
with  the  shaft.  The  fracture  was  slightly  oblique 
commencing  at  the  upper  part  close  against  the 
cartilaginous  covering  of  the  head  of  the  bone,  and 
extending  downward  and  outward,  so  as  to  termi- 
nate in  a  point  at  the  lower  surface  of  the  neck 
one  inch  from  the  cartilaginous  covering  of  the' 
head.    The  posterior  surface  of  the  shell  of  the 
neck  had  the  appearance  of  having  been  splintered 
so  as  to  make  a  part  of  the  fractured  end  of  the' 
pelvic  portion  extend  in  one  situation  a  little  on 
the  outside  of  the  capsular  ligament,  and  where  no 
union  had  taken  place. 

In  a  fourth  instance,  where  the  necks  of  both 
thigh-bones  had  been  broken  at  different  periods 
the  parts  were  examined  after  the  patient's  decease' 
Un  the  right  side,  the  fracture  extended  throu<-h 
the  neck  of  the  bone,  in  a  direction  downward  and 
outward.    In  one  part  a  portion  of  the  reflected 
membrane  remained  entire;  but  was  separated 
from  the  neck  of  the  bone  in  such  a  manner  as  not 
to  prevent  the  retraction  of  the  limb.    The  head 
of  the  bone  was  somewhat  excavated  ;  and  that 
portion  of  the  nock  attached  to  the  trochanter  was 
partially  absorbed.     There  was  no  soft  substance 
between  the  surfaces  of  the  fracture.    A  bond  of 
union,  however,  consisting  of  fibrinous  matter, 
adhered  to  the  sides  of  the  ends  of  the  fracture, 
and  in  one  part  it  was  strong.     No  surgical  at- 
tempt had  been  made  to  unite  the  fracture  on  the 
right  side.    On  the  left,  the  neck  of  the  bone  had 
been  broken  within  the  capsule,  and  was  firmly 
united.     The  cervix  was  nearly  absorbed  ;  and 
the  head  was  depre.-scd,  so  as  to  come  within  about 
two  lines  of  the  trochanter  minor,  to  which  it  was 
united  at  its  base  by  a  small  short  process  of  bone. 
Strong  bands  of  ligament  were  seen  connecting  the 
pelvic  portion  of  bone  to  the  capsnio,  which  had 
become  thickened,  and  much  smaller  than  natural. 
There  had  been  a  longitudinal   fracture  of  the 
trochanter  major,  but  quite  independent  of  the 
injury  of  the  cervix.     The  fracture  of  the  latter 
part  wna  united  with  the  head,  about  two  inches 
and  a  half  below  its  natural  situation  ;  which  loads 
Mr.  Amesbury  to  believe,  that  what  he  terms  the 
close  coverings  of  the  neck  of  the  bone  had  been 
nearly  or  quite  divided.    A  longitudinal  section 
of  the  head  and  neck  of  the  bone  showed  that  the 
fracture  had  taken  place  close  to  the  head.  Tlie 
uniting  callus  had  become  cancellated;    hut  he 
says  that  the  direction  of  the  fracture  could  be 


seen  "  by  the  situation  of  the  trochanteral  portion 
of  the  neck,  when  examined  in  diilerent  parts  ot 
its  circumference."  (See  Ameshury,  On  Fractures, 
cj-c.  p.  43,  &c.)  . 

Tiiese,  and  other  cases  and  dissectionB,_  sulti- 
ciently  establish  the  possibility  of  bony  union  in 
fractures  entirely  witliin  the  capsular  ligament. 
But  this  is  not  the  ordinary  mode  of  union;  and 
no  doubt  is  now  entertained  about  many  prepar- 
ations, exhibited  as  specimens  of  it,  not  being  good 
and  authentic  ones.  The  rapidity  with  which 
absorption  proceeds  in  the  head  and  neck  of 
the  thigh-bone  after  fractures,  brings  about  such 
changes  as  must  soon  greatly  obscure  _  the  exact 
original  situation  and  direction  of  the  injury,  and 
particularly  the  question,  whether  the  injury 
reached  also  to  the  outside  of  the  capsular  liga- 
ment. That  fractures  extending  beyond  the 
capsular  ligament  may  be  united  by  bone,  is 
admitted  by  all  parties,  as  well  as  the  fact  that 
those  entirely  within  the  capsule  are  often  united 
with  the  intervention  of  fibrous  or  ligamentous 
bands.  In  confirmation  of  this  circumstance,  I 
have  already  cited  the  dissections  performed  by 
Dr.  CoUes  of  Dublin  ;  and,  in  further  proof  of 
it,  I  refer  to  the  preparations  in  the  museum  of  the 
College  of  Surgeons  at  Edinburgh,  as  specified 
by  Mr.  B.  Bell  of  that  city.  (0«  Diseases  of  (he 
Bones,  p.  205,  &c.  1828.) 

[For  an  interesting  account  of  several  cases  of  real 
or  supposed  osseous  union  of  intra-capsular  fractures 
occurring  in  the  practice  of  American  surgeons, 
•with  an  impartial  discussion  of  the  merits  of  each 
example,  see  Treatise  on  Fractures  and  Dislocations, 
h<l  Dr.  F.  H.  Hamilton  of  Buffalo.  Philadelphia. 

18G0.  ,  ,  . 

The  union  of  fractures  external  to  the  capsule  is 
usually  attended  with  very  abundant  and  irregular 
osseous  deposits.    These  deposits  encircle  the  neck 
of  the  femur  to  a  variable  extent,  but  are  usually 
found  in  greatest  quantity  along   the  posterior 
inter-trochanteric  line,  though  sometimes  they  are 
also  deposited  freely  along  the  anterior  line.  Mr. 
K.  W.  Smith  believes  the  object  of  their  formation 
is  the  union  of  the  fracture  traversing  the  inter-tro- 
chanteric space,  and  he  states  that  they  are  usually 
proportionate  to  the  amount  of  injury  which  the 
trochanters  have  suffered.    When  the  trochanter 
major  is  merely  split  or  fissured,  its  fibrous  cover- 
ings remaining  entire,  the  quantity  of  new  bone  is 
exceedingly  small  ;  while  it  is  abundant  when  a 
large  priiportion  of  the  trochanters  is  broken  off  and 
displaced,  in  consequence  of  the  laceration  of  the 
fibrous  tissues  which  invest  this  region  ;  and  it  is 
especially  exuberant  when  the  trochanters  are 
comminuted  and  the  fragments  displaced,  b  ith 
from  the  shaft  and  from  each  other.    The  cnnsiili- 
dation    between    the    opposed    surfaces    of  the 
impacted  cervix  and  of  the  shaft,  does  not  take 
place  so  readily  or  at  so  early  a  period  as  that  of 
the  fracture  through  the  trocliantcr.      Mr.  Smitli 
states  that  he  has  frequently  found  the  latter 
firmly  united  by  bone,  while  the  neck  of  the 
femur  has,  after  maceration,  become  loose  in  the 
cavity  which  it  had  formed  for  itself  between  the 
trochanters.    In  these  cases  the  bond  of  union  is 
generally  a  cartilaginous  and  fibro-cartilaginous 
structure  of  extreme  density  and  great  strength, 
and  which,  along  with  the  mechanical  support 
resulting  from  the  impaction,  enables  the  patient  to 
bear  his  weight  upon  the  limb  before  the  osseous 
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union  of  the  cervix  with  the  shaft  has  been  accom- 
plished.   (Op.  cit.  p.  3C.) 

In  those  rare  cases  of  intra-capsular  fracture  in 
which  union  by  bone  has  taken  place,  it  is  highly 
probable,  either  that  the  fibrous  covering  of  the 
neck  has  remained  wholly  or  partially  uninjured, 
or  that  the  fragments  have  been  impacted  or  inter- 
locked in  the  manner  described  by  Mr.  R.  W. 
Smith.  In  either  event  the  fractured  surfaces  are 
retained  steadily  in  their  position,  and  are  never 
completely  removed  from  contact  with  each  other. 
These  are  precisely  the  cases,  unfortunatel}-,  in 
which  the  symptoms  of  the  accident  are  most  ob- 
scure, and  in  which  the  chance  of  union  may  be, 
and  probably  often  is,  destroyed  or  diminished  by 
the  too  great  eagerness  on  the  part  of  the  surgeon 
to  obtain  conclusive  evidence  of  the  existence  of 
fracture.  On  the  other  hand,  it  is  not  impossible 
that  union  by  bone  may  sometimes  have  taken 
place,  when  the  patient  has  been  kept  quiet  for 
some  time  after  the  accident,  in  cases  where  frac- 
ture was  not  suspected,  but  where  the  injury  has 
been  set  down  as  merely  a  contusion. 

The  diagnosis  in  these  cases  is  often  most  diffi- 
cult, for  when  the  muscles  around  the  hip  have 
suffered  a  violent  contusion,  the  patient  is  often 
unable,  by  a  voluntary  effort,  to  raise  the  injured 
limb  ;  the  inclination  of  the  pelvis  produces  an 
apparent  shortening,  and  the  foot  lies  everted  ; 
there  is  swelling  around  the  joint,  and  every 
motion  is  attended  with  pain.  Nor  does  the  subse- 
quent progress  of  the  case  always  tend  to  remove 
the  uncertainty,  for  these  cases  of  contusion  of  the 
hip  are  not  unfrequently  followed,  especially  in 
old  people,  at  a  period  remote  from  the  receipt  of 
the  injury,  by  a  real  shortening  of  the  limb  and 
eversion  of  the  foot — circumstances  well  calculated 
to  confirm  the  belief  of  a  fracture  of  the  neck  of  the 
femur  having  been  the  original  injury;  whereas  these 
subsequent  changes  are  the  result  of  a  slow  and 
mild  inflammatory  action  excited  by  the  contusion 
in  the  cancellated  tissue  of  the  head  and  neck  of 
the  femur.    {R.  W.  Smith,  op.  cit.  p.  30,  31.) 

The  appearances,  occasioned  by  the  alterations 
which  the  head  and  neck  of  the  femur  undergo  in 
the  disease  described  by  Mr.  R.  Adams  as  chronic 
rheumatic  arthritis,  present  many  points  of  resem- 
blance to  fracture  of  the  neck  of  the  femur,  and  if 
a  patient  suffering  from  this  disease  should  meet 
with  a  contusion  of  the  hip,  a  mistake  is  especially 
likely  to  occur.  On  the  subject  of  chronic  rheu- 
matic arthritis  of  the  hip  joint,  see  It.  Adams,  On 
Abnormal  Conditions  of  the  Hip  .Joitil,  Cyclop,  of 
Anal,  and  Physiol,  vol.  ii.  p.  789  ;  and  R.  W. 
Smith,  On  Fractures,  tj-c.  p.  113;  and  Joints, 
Diseases  op.] 

Having  spoken  of  the  nature  of  fractures  of  the 
neck  of  the  thigh-bone  within  and  without  the 
capsular  ligament,  I  come  next  to  the  consideration 
of  iho  proper  practice  to  be  adopted.  In  the  first 
description  of  the  injury,  as  osseous  union  is  rare, 
ought  we  to  endeavour  to  keep  the  frngments  as 
nearly  in  a  state  of  apposition  as  poshible,  and  sub- 
ject the  patient  to  rest  and  confinement,  with  the 
view  of  promoting  the  other  modes  of  union,  so  well 
pointed  out  in  Dr.  Colles's  paper  ?  Or  should  we, 
as  Sir  A.  Cooper  does,  avoid  conlining  the  patient 
to  any  long  or  continued  extension,  "  as  being 
likely  to  be  productive  of  ill  health,  without  the 
probability  of  producing  union  ?  "  Yet,  it  appears 
both  from  this  gentleman's  own  statements,  and 

3  u  4 


fire  n,  t  '"^"l'^'^"'  ^^meness.  So  long,  there- 
dlL   a  )  incontrovertible,  I  should  be 

disposed  to  recommend  surgeons  to  do  everything 
m  their  power  to  keep  the  limb  qniet,  and  in  a 
desirable  posture  for  a  due  length  of  time.    On  this 
point  all  surgeons  must,  on  reflection,  be  unani- 
mous.   It  IS  one  that  I  have  always  insisted  upon 
in  my  surgical  wntings,  and  it  is  one  that  is  very 
properly  defended  by  Mr.  Amesbury.    For  this 
purpose  son,etimes  Desault's  or  Dover's  apparatus 
vvith  the  limb  in  the  straight  posture  ;  sometimes 
the  double  inclined  plane,  with  the  1  mb  in  The 
b^Bt  position,  and  the  patient  on  his  back;  and 
sometmies,  in  America,  Hagedorn's  ingenious  plan 
of  using  . the  sound  limb  as  the  part  to%vhich  the 
ong  splint  and  footboard,  with  numerous  perfora- 
tions,  should  -be  attached,  in  order  that  the^engTh 

the  fl?"""  ^^''V'"'^  '^S^'  Po^i"""  and 
erred    'sir^  V^"''""^  maintained;  are  pre- 

under  the  whole  length  of  the  limb,  and  puts  an- 
te keeTTt^-""'^'^^  the  patient's  knee,  so  as 
to  keep  the  limb  m  an  easy  bent  positi„n.    I„  a 

sit  upon  a  high  chair,  and  in  a  few  more  days  he 
begins  to  take  exercise  upon  crutches.  After  a 
time  these  are  laid  aside,  a  stick  substitutd  for 
them,  and  in  a  few  months  this  assistance  may  be 
dispensed  with.  At  the  end  of  the  treatment  alhoe 
must  be  worn  wi  th  a  sple  of  equal  thickness  to  the 
d  m  i  ished  length  of  the  limb.    (Surgical  I<:ssa,s, 

u  iL ;  t    ^"  i^"  p'^"'  °^  '^''"i-^^'  n°  ton; 

union  can  be  expected,  and  I  prefer  the  doctrine  of 

^£pd   /  !5    «  °^  I'eing  com- 

pleted, and  efficient  means  adopted  to  keep  the 

hundred  to  one  hundred  and  forty  days  are  speci- 

tion  ^trTV.r-''  ^^"'^'^^^^a^y  for  the  consolida- 
tion.    (Chn.  Chir.  t.  ii.  p.  ^9  ) 

In  the  treatment  of  su'cli  fractures  of  the  neck 
of  the  femur  as  are  situated  on  the  outside  of  the 
i^?w? ^""P'^^  P'-'^f^^^  P"^ition 
njured  Imib  ,h  a  bent  posture,  supported  on  what 

LlT^^.'^^'^r^''^  •"^•''"'^'J  When  the 

Jirab  has  been  placed  over  this  machine  in  an  easy 
pent  position,  a  long  splint,  reaching  above  the 
trochanter  major,  is  applied  to  tlie  outer  side  of  the 
tlngli,  and  fastened  to  the  pelvis  with  a  strong 
Jeathern  strap,  so  as  to  press  one  portion  of  bone 
to  wards  the  other.  The  lower  part  of  the  splint  is 
also  lastened  to  the  outside  of  the  knee  with  a  strap 
^ne  l,mb  IS  to  be  kept  as  quiet  as  possible  for  eight 
weeks  at  the  end  of  which  time  the  patient  may 
leave  his  bed,  if  the  attempt  should  not  cause  too 
nmch  pain;  ^ut  the  splint  is  to  be  continued  another 
toiUi.glit.    {^wniical  Essays,  part  ii.  p.  5,9.) 

th;!;r"^'!['"  ""^  P"ti'^^"to"  his  back;  bent  the 
tingh  on  the  pdvis,  and  the  leg  on  the  thi.rh.  He 

db-:'nnr'"TS""'  '^.■^"'•^-d  outer  fragnie^it  S 
fT'T'^  '-^""l  forcible  extension; 
B  ve,!^^  S n!^''  Plnne,  composed  o 

boLters  td  o    '^  f"^-'" 
together'  fcll "^"I^  ""^  '''"d  «'-'<=>"-ed 

placeSh.  ni',!'^-  ,^'°';et''i«  double  plane  he 
.      *'''^"°ther  pillow  lengthwise,  extending  from 
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the  hip  to  the  heel.  The  leg  and  thigh  were  re- 
tained in  their  places  by  sheets  folded%ouiTd  the 
nnb  after  the  manner  of  a  cravat,  and  fastened  to 
the  bedposts.  When  consolidation  had  taken 
feed""  '"'^''"'"^  f'--^  g-di; 

In  University  College  Hospital  I  have,  in  manv 

;hre\:itr"^"^'  ^^^^'^^y^^^^^  ^^m:  i"s 

P  ane  with  a  pelvis  strap;  but  have  latterly  tried 
lrwitr'""r'^  "^'^  ^'^"'^^^  P°^''-"  -'d  long 
SttrSatS™'^"''^^^'^^^^  — 

Pott's  method  of  treatment,  with  reference  to 
tfiese  cases,  is  now  entirely  renounced.  The  bad 
effects  and  painful  consequences  of  having  the 
vhole  weight  of  the  trunk  operating  upof  the 
fmctured  ends  of  the  bone,  which  ar°e  often  not 
properly  in  contact,  are  too  obvious  to  need  any 
comment  Yet  this  injudicious  pressure  was 
made  in  the  position  recommended  by  Pott,  which 
«  so  forbids  the  use  of  long  effective  splints,  and 
all  assistance  from  moderate  continued  extension 

A  fracture  of  the  neck  of  the  thigh-bone  mav  be 
complicated  with  a  dislocation  of  the  head  of' the 
bone.    (See  J.  G.  Huase,  De  Fraclurd  Colli  Ossis 
^emons  own  LiLmtione  Capitis  ejusdem  Cssis  con- 
juncla.  Lips.  1798.) 

[Oblique  fracture  through  the  trochanter  major 
without  injury  to  tU  neck  of  the  hone.~ln  this 
somewhat  rare  form  of  injury  the  fracture  has  an 
oblique  direction  downwards  and  inwards,  so  as  to 
separate  the  upper  part  of  the  trochanter  major, 
ogether  with  the  head  and  neck,  from  the  shaft  of 
the  femur  Sir  Astley  Cooper  has  given  several 
examples  of  this  fracture  ;  in  one  of  which  the  na- 

Pvnl-  1  '  '"-"T^  ''''^'^  ^y  post-mortem 
examina  1011.     Another  instance,  siiuilarlv  con- 

.Tf'J''^  ^"'^"^'^       Mr.  Stanley.  (See 

Med.  Chir.  Trans,  vol.  xiii.)] 

In  this  fracture,  according  to  Sir  A.  Cooper,  the 
leg  IS  very  little,  and  sometimes  not  at  all,  short- 
ened; the  foot  is  benumbed;  the  patient  cannot 
turn  in  bed  without  great  difficulty  and  pain  •  in 
some  cases  the  detached  portion  of  the  trochanter 
IS  drawn  forwards  towards  the  ilium;  in  others,  it 
lalls  towards  the  tuberosity  of  the  ischium  ;  but, 
in  general,  it  is  widely  separated  from  that  portion 
which  remains  connected  with  the  neck  of  the 
bone,  so  that  the  finger  may  be  placed  between  the 
fractured  portions.  The  foot  is  considerably  turned 
outwards,  and  crepitus  is  with  diflicultv  discovered 
if  the  trochanter  is  either  much  fallen  or  much 
drawn  forwards.    This  fracture  unites  very  firmly 
and  more  quickly  than  when  the  cervix  is  broken 
at  the  root  of  the  trochanter,  and  the  jiatient  reco- 
vers with  a  very  good  use  of  his  limb.    (On  Dis- 
locations, B.  Cooper's  cd.  p.  175.)    [Usually  there 
IS  little  or  no  diminution  in  the  length  of  the  limb; 
but,  says  Sir  A.Cooper,  when  the  fracture  happens 
DjIow  the  insertion  of  the  principal  rotatory  mus- 
cles, the  lower  portion  of  bone  is  much  raised  by 
the  action  of  the  gbitanis  maximus,  and  the  limb 
becomes  very  much  shortened  and  deformed  at  the 
place  of  union  by  exuberant  callus.    This  allusion 
to  the  rotator  muscles  is  not  very  intelligible  ;  the 
presence  or  absence  of  shortening  is  much  more 
likely  to  depend  upon  the  direction  of  the  line  of 
fracture.    If  this  is  very  oblique  downwards,  the 
lilutaius  maximus  may  readily  draw  upwards  the 
slialt  of  the  bone,  wliilo  if  it  passes  more  imcnrds, 


or  at  all  approaches  to  the  horizontal  line,  it  will 
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be  ver)'  difficult  for  the  fractured  surfaces  to  be- 
come clear  of  each  other,  so  as  to  allow  shortening 
to  take  place.  The  case  recorded  by  Mr.  Stanley 
is  interesting,  from  its  pretienting  some  striking 
points  of  resemblance  to  a  dislocation  of  the  hip. 
The  limb  was  shortened  three-quarters  of  an  inch 
and  slightly  everted.  Tlie  extremity  of  the  shaft 
of  the  femur  was  in  its  natural  situation,  but  be- 
hind it,  and  a  little  distance  from  it,  a  hony  promi- 
nence teas  discovered  resting  on  the  ilium,  towards 
Hie  great  ischiatic  notch,  strongly  resembling  the  head 
of  the  femur.  This  prominence,  as  was  proved  at 
the  post-mortem  examination,  was  occasioned  by 
the  posterior  and  larger  portion  of  the  trochanter, 
which  was  drawn  backwards  towards  the  ischiatic 
notch.    {Med.  Chir.  Trans,  vol.  xiii. 

The  treatment  of  the  fracture  through  the  tro- 
chanters may  be  conducted  on  the  same  principles 
as  that  of  fracture  of  the  neck  of  the  femur.  Most 
surgeons  would  probably  prefer  moderate  continued 
extension  by  means  of  the  Jong  straight  splint, 
while  the  fracture  may  be  steadied  by  a  broad 
belt  buckled  round  the  pelvis.  If  the.  upper  part 
of  the  trochanter  should  be  inclined  backwards, 
which  appears  to  be  frequently  the  case,  an  attempt 
should  be  made  to  remedy  the  displacement  bj' 
pressing  it  forwards,  if  possible,  with  the  fingers, 
and  then  supporting  it  by  placing  a  thick  pad  be- 
hind it,  underneath  the  pelvic  band. 

Fracture  of  tlie  trochanter  major,  by  which  this 
process  is  broken  off  without  further  injury  to  the 
neck  or  shaft,  occasionally  occurs.  Sir  A.  Cooper 
relates  a  case,  the  particulars  of  which  wei'e  sent 
to  him  by  Mr.  Aston  Key,  occurring  in  a  girl  a;t. 
sixteen,  in  which  this  process  was  broken  off  at 
the  point  at  which  it  is  naturally  united  as  an  epi- 
physis. The  patient  had  fallen  in  crossing  the 
street,  and  struck  her  trochanter  violently  against 
the  curb  stone.  She  arose  and  walked  home  with- 
out much  pain  or  difficulty;  but  four  days  after- 
wards, in  consequence  of  the  increase  of  pain  she 
experienced,  she  applied  for  admission  to  Guy's 
Hospital.  The  injured  limb  was  considerably 
everted,  and  apparently  about  half  an  inch  longer 
than  the  other.  It  admitted  of  passive  motion  in 
all  directions,  but  in  abduction  gave  her  consider- 
able pain.  She  had  perfect  command  over  all  the 
muscles  except  the  rotators  inwards.  No  crepitus 
or  displacement  of  bone  could  be  detected.  She 
died  of  fever  a  few  days  afterwards,  and  the  ex- 
amination of  the  part  showed  a  fracture  which  had 
detached  the  trochanter  from  the  head  and  neck  of 
the  bone,  but  without  tearing  through  the  tendons 
attached  to  the  outer  side  of  the  process.  The  ten- 
dons, those  of  the  two  smaller  gliitaii,  so  effectiially 
prevented  all  motion  of  the  fractured  portion,  that 
when  dissected  from  the  body  not  the  least  motion 
could  be  pnidiiced  except  in  one  direction — upwards 
and  downwards. 

Another  case  in  which  this  injury  was  presumed 
to  have  occurred,  is  related  by  Mr.  Uransby  Cooper. 
The  patient  was  thrown  out  of  his  gig,  and  IVll 
upon  the  trochanter  major.  He  was  nnaljlc  to  walk, 
but  could  bear  his  own  weight  on  the  limb  of  the 
injured  side.  The  trochanter  major  was  not  per- 
ceptible in  its  usual  position,  and  pressure  in  this 
situation  was  extremely  painful  to  the  patient.  By 
bending  the  pelvis  towards  the  injured  side,  and 
at  the  same  time  abducting  the  limb  to  its  fullest 
extent,  and  pressing  down  the  gluttci  muscles,  the 
detached  portion  of  bono  could  bo  depressed,  and 


crepitus  was  produced.  Mr,  Cooper  endeavoured 
to  keep  the  fractured  portions  of  bone  in  apposition, 
by  applying  bandages  and  compresses  upon  the 
upper  portion  of  the  trochanter,  so  as  to  draw  it 
downwards  and  fix  it  in  its  place,  and  he  was  kept 
in  bed  in  this  position  for  more  than  six  weeks. 
Two  years  afterwards  he  was  seen  by  Mr.  Cooper, 
and  there  was  then  some  degree  of  lameness  remain- 
ing, but  he  was  capable  of  performing  most  of  the 
functions  of  the  injured  hip,  even  to  slight  feats  of 
agility,  though  with  a  halt.  {?>&e  Sir  A.  Cooper, 
On  Dislocations,  edited  by  B.  Cooper,  p.  185.) 
Another  instance  is  mentioned  by  Mr.  Stanlej', 
and  two  others  by  Dr.  Hamilton,  in  which  this 
fracture  is  supposed  to  have  occurred,  although  he 
thinks  it  not  improbable  that  they  may  have  been 
examples  of  impacted  fracture  of  the  neck.  (See 
his  Treatise  on  Fractures  and  Dislocations,  p.  390, 
Philadelphia,  1860.) 

In  the  treatment  of  such  cases,  says  Sir  A. 
Cooper,  there  must  always  be  great  difficulty  in 
producing  and  maintaining  coaptation  of  the  parts; 
and  the  prognosis  of  perfect  recovery  must  be  unfa- 
vourable, for  the  fractured  portion  of  the  trochanter 
being  covered  by  the  tendons  of  the  glutsei  muscles, 
and  by  the  synovial  lining  of  a  burs;r,  and  in- 
vested with  tendons  and  not  with  periosteum, 
and  being  separated  from  its  right  position  by  the 
muscles,  is  placed  under  circumstances  similar  to 
the  patella,  olecranon,  and  os  calcis,  and,  like  these 
bones,  when  entirely  severed  by  fracture,  cannot 
be  capable  of  reparation  by  oasific  union.] 

For  furttier  information,  the  following  autliorsmav 
be  consulted.  C.  G.  Ludwig,  de  Collo  Femoris 
ejusque  Fractura  Programma.  Lips.  1755.  Belloc.q, 
'.!?  '^'A'";.'''^  I'Acad.  Ue  Chir.  t.  iii.  Aitkeit's  and 
Gooc/i's  Machnies  are  described  iji  B.  BelVs  Surgery 
vol.  IV.  Sabatier,  in  M^m.  de  I'Acail.  de  Chir.  t.  iv.' 
DMueniey  Mai.  des  Os,  t.  i.  Unger,  in  Richter's  Bibl. 
b.  VI.  p.  520.  Theden.Neae  Bemerkungen,  &c.  th. 
2.  BriiHainghausen  uber  den  Bruch  des  Schenkel- 
bemha  ses  &c.  Wurzb.  1789.  Van  Gescher,  uber 
die  Lntstellungen  des  Ruckgrats,  and  uber  der  Ver- 
renkungen  und  Bruche  des  Schenkelbcins.  aus  d. 
Holland.  Ilcdenus,  m  Bernstein's  Darstellun^  des 
Clin-.  Verbnndes,  tab.  xlii.  fig-.  82  and  83.  31.  Haqe- 
dorn,  iiber  der  Bruch  des  Schenkelbeinhalses,  &c 
Leipz.  1808.  J.  N.  fiauter,  Ainveisun^  die  13eiu- 
bruchederGliedmass(n,vorzii(;lich  diecomplicierten 
und  den  Schenkelbeinhalsbruch  nach  einer  neuen  &c' 
Methode,  sicber  zu  heilen,  8vo.  Konstanz.  1812.'  ./ 
Wilson,  on  the  Structure  and  Pliysiology  of  the  Skel'el 
ton,  &c.  p.  243,  &c.  Svo.  Loud.  1820.  Dr.  Vul/.es  in 
Dublin  Hospital  Reports,  vol.  ii.  flir  A.  Conner 
Surgical  Kssny.s,  part  ii  ;  and  on  Dislocations,  &c' 
4to.  1822,  with  Appendix,  1823.  H.  Earle,  Fructicai 
Obs.  on  Surgery,  1823.  Boi/cr,  Mai.  Cliir.  t.  ill.  Jo/m 
Bell,  rrinciplcs  of  Surgery,  4to.  1801.  p.  549  Sic 
Sir  C.  Bell,  on  Injuries  of  tlie  Spine  and  Tliigli-'bone' 
4to.  1824.  Baron  Larreg,  in  Journ.  Coinpldm.  t  viii' 
p.  1 16.  C.  Lniujstdff,  Cnses  of  Fmctured  Neck  of  the 
Thigli-Bone  within  the  Cap.-ular  Ligament,  with  the 
Dissections  and  Obs.  in  Med.  Chir.  Trans  vol  xiii 
75.  Stanley,  Cases  of  Injuries  of  the  Hip.Jo'int  oii  et 
vol.  cit.  G.  ./.  Oiil/irie,  on  the  Diagnosis  and 'on  the 
Inversion  of  tlie  Foot  in  Fracture  of  Neck  &c  of 
the  ThiKh-ltone,  vol.  cil.  p.  103.  Jo/m  llowshi,,,  m,. 
cit.  vol.  XIX.  .Svm>,  in  Ldin  Med..lourn.  ApriM82(5. 
n.  Bill,  on  Diseases  o(  the  Bone,  182H.  .1  Aincslmry 


Obs.  on  Fractures  of  the  Upper  Third  of  the  Thiirfi 
Bone,  &C.21UI  eil.  1829.  R.  W.  N,nith,oi,  the  Dia.'nosib 
o(  Frnctui  cs  of  the  Neck  of  the  Femur ;  Dubl.  ,rourn 
of  Med.  Science,  vol.  vi.  p.  205.  iV.  11.  Porter  on' 
cit.  vol.  x  p.  243.  M.  le  Baron  Dupug/rn,,  Le?oii8 
Ornles  de  (Jinique  Cliir.  t.  11.  art.  2,  8vo.  I'm  is,  1832 
IJerhert  Mnyo,  Outlines  of  lluiiian  I'ntholoirv,  chan" 
..  8yo.  l  ond.  1835.  [«.  W.  Smith,  on  Fnictuics  mid 
Dislocations,  Dubhii,  1847.  Malgaiqni;  Tniitc  des 
Fractures,  &c.  t.  i.  I'aris,  1817.  llnmilton,  Prac- 
tical Treatise  on  Fractures  and  Dislocations,  Philu- 
deliiliia,  I8G0.] 
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Fractures  of  the  Sliafl  of  the  Femur. 

The  shaft  of  the  thigh-bone  is  liable  to  be  broken 
at  any  point  ;  but  it  ia  in  the  middle  third  of  this 
extent  that  fractures  mostly  occur,  which  are  some- 
times transverse,  but  more  frequently  oblique.  The 
latter  direction  of  the  injury  makes  a  serious  dif- 
ference in  the  difficulty  of  curing  the  case  with- 
out future  deformity  or   lameness.  Sometimes 
the  fracture  is  comminuted,  the  bone  being  broken 
in  more  places  than  one;  and  sometimes  the  case 
is  attended  with  a  wound,  communicating  with 
the  fracture,  and  making  it  what  is  termed  com 
pound.    As  Petit  remarks,  however,  the  thigh- 
bone is  less  seldom  broken  into  several  pieces  than 
other  bones  more  superficially  situated.  [Fractures 
of  the  femur  are  not  unfrequent  in  children,  in 
whom  they  are  more  common  than  fractures  of  the 
leg,  whereas  the  reverse  is  the  case  in  the  adult.] 

A  fractured  thigh  is  attended  with  the  followino- 
symptoms:  acute  pain  at  the  instant  of  the  accf 
dent;  a  sudden  inability  to  move  the  limb;  a  pre- 
ternatural mobility  of  one  portion  of  the  bone  • 
a  distinct  crepitus,  if  the  two  ends  of  the  fracture 
rub  against  each  other;  deformity,  in  regard  to 
the  length,  thickness,  and  direction  of  the  limb. 
The  latter  change,  viz.  the  deformity,  ought  to  be 
accurately  understood  ;  for,  having  a  continual 
tenden^cy  to  recur,  especially  in  oblique  fractures, 
the  chief  difficulty  in  the  treatment  is  to  prevent 
it.    (Pesaidt,  par  Bichal,  t.  i.  p.  181.) 

Almost  all  fractures  of  the  thigh  are  attended 
with  deformit}'.  When  this  is  considered,  in  re- 
lation to  length,  it  appears  that,  in  oblique  frac- 
tures,_  the  broken  limb  is  always  shorter  than  the 
opposite  one  ;  a  circumstance  denoting  that  the 
ends  of  the  fracture  ride  over  each  other.  We 
may  also  easily  convince  ourselves,  by  examin- 
ation, that  the  deformity  is  owing  to  the  lower  end 
of  the  fracture  having  ascended  above  the  upper 
one,  which  remains  stationary. 

For  the  purpose  of  exemplifying  the  power  of 
the  muscles  to  displace  the  ends  of  the  fracture, 
mention  is  made,  in  Desault's  works,  of  a  carpen- 
ter who  fell  from  a  scaffold  and  broke  his  thigh. 
The  limb,  the  next  day,  was  as  long  as  the  other; 
but  the  man  had  a  complete  palsy  of  his  lower 
extremities,  and  could  not  discharge  his  urine. 
The  moxa  was  applied,  the  muscles  soon  regained 
their  power,  and  then  the  shortening  of  the  limb 
began  to  make  its  appearance. 

Besides  the  action  of  muscles,  there  is  another 
cause  of  displacement.  However  firm  the  bed 
may  be  on  which  the  patient  is  laid,  the  buttocks, 
more  prominent  than  the  rest  of  the  body,  soon 
form  a  depression  in  the  bedding,  and  thence  fol- 
lows an  inclination  in  the  plane  on  which  the  trunk 
lies,  which,  gliding  from  above  downward,  pushes 
before  it  the  upper  end  of  the  fracture,  and  makes 
it  ride  over  the  lower  one.  The  muscles,  irritated 
by  the  points  of  bone,  increase  their  contraction, 
and  draw  upward  the  lower  part  of  the  bone;  and 
from  this  double  motion  of  the  two  ends  of  the 
fracture  in  opposite  directions,  their  riding  over 
each  other  results. 

Transverse  fractures  are  less  liable  to  be  dis- 
placed in  the  longitudinal  direction  of  the  bone, 
iJecause,  when  once  in  contact,  the  ends  of  the 
nacture  form  a  mutual  resistance  to  each  other  • 
ine  lower  end,  drawn  upward  by  the  muscles, 
meets  with  resistance  from  tiie  upper  one,  which 


being  Itself  inclined  downward  by  the  weight  o 
he  trunk,  pushes  the  former  before  it,  and  thus  i 
both  retain  their  position  in  relation  to  each  other 

Ihe  deformity  of  a  fractured  thigh,  in  the 
ransverse    direction,  always    accompanies  that 
In?  ",,^°"g.""d".al  ;  but  sometimes  it  exists 
alone.     f  his  is  the  case  when,  in  a  transverse 
fracture,  one  end  of  the  bone  is  carried  outward, 

while  the  other  is  separated.    The  upper  end  of 
he  fracture  IS  not  now,  as  in  the  foregoing  instance, 
motionless  m  regard  to  the  muscular  action;  for 
he  contraction  of  the  pectineus,  psoas,  iliacus  in- 
ernus,  and  upper  part  of  the  triceps,  draws  it 
from  Its  natural  direction,  and  contributes  to  dis- 
place it. 

The  deformity  of  the  limb,  in  regard  to  its 
direction,  is  either  the  consequence  of  the  blow 
which  produced  the  fracture,  or,  what  is  more 
common,  of  the  ill-directed  exertions  of  persons 
who  carry  the  patient.  Thus,  an  injudicious  pos- 
ture will  bend  the  bone  so  as  to  make  an  angle 

Whatever  may  be  the  kind  of  deformity,  the 
lower  end  of  the  fracture  may  retain  the  natural 
position  m  which  it  is  placed,  or  else  undergo  a 
rotatory  motion  on  its  axis  outward,  which  is  very 
common,  or  inward,  which  is  more  unusual.  This 
rotation  always  aggravates  the  displaced  state  of 
the  fracture,  and  should  be  attended  to  in  the  re- 
duction.   (DesauU,  t.  i.  p.  180,  185.) 

[Fractures  in  the  upper  third  of  the  shaft,  or 
just  below  the  trochanter  minor,  are  especially 
subject  to  distortion.  According  to  Sir  A.  Cooper 
the  upper  end  of  the  broken  bone  is  drawn  for- 
wards and  upwards,  so  as  to  form  nearly  a  rieht 
angle  with  the  body,  and  the  cause  of  this  position 
IS  evidently  the  contraction  of  the  iliacus  internus 
and  psoas  muscles,  assisted  by  the  pectineus,  and 
perhaps  by  the  first  head  of  the  triceps.  {0,i 
Dislocations,  ^c.  B.  Cooper's  edition,  p.  190.)  il. 
Malgaigne  has  questioned  the  correctness  of  Sir  A. 
Cooper's  statement.  According  to  him,  it  is  an  an- 
gular displacement  oulioards  rather  than  forwards 
which  really  takes  place;  and  he  attributes  it  to 
the  action  of  the  powerful  muscles  on  the  internal 
part  of  the  thigh,  which  represent  the  cord  of  an 
arc  formed  by  the  neck  and  shaft  of  the  femur. 
When  the  arc  is  broken,  these  muscles  act  so  as 
to  approximate  the  extremities  without  encounter- 
ing any  resistance.    On  the  contrary,  the  muscles 


which  are  inserted  into  the  great  trochanter  only 
favour  the  movement  of  abduction  which  carries 
the  superior  fragment  outwards. — He  lias  never 
seen  the  displacement  forwards  carried  to  the  ex- 
tant indicated  by  Sir  A.  Cooper  and  Boyer,  and 
believes  that  it  is  often  absent  altogether,"  or  that 
wiien  present  it  is  only  sligiitly  marked,  and  in 
combination  with  the  displacement  outwards. 

Fracttiro  just  above  Ihe  comlyles  of  the  femur 
sometimes  happens,  and,  according  to  Sir  A.  Cooper, 
is  usually  oblique  from  behind  downwards  and  for- 
wards. The  appearances  produced  by  it  are  that 
the  lower  and  broken  extremity  of  the' shaft  of  the 
bone  projects,  and  forms  a  siiarp  point  just  above 
the  patella,  which  pierces  the  vasti  muscles  and 
threatens  to  tear  the  skin,  and  sometimes  does  so; 
whilst  the  patella,  tibia,  and  condyles  of  the  femur 
sink  into  the  ham,  and  are  drawn  upwards  behind 
the  broken  extremity  of  the  shaft  of  the  os  femoris. 
The  accident  is  likely  to  happen  when  a  person 
falls  from  a  considerable  height  upon  his  feet,  or  is 


thrown  upon  the  condyles  of  the"  os  fcnioris  with 
tlie  knee  bent.  (On  Dislocations,  B.  Coopcr''s  edit. 
p.  244.)  M.  Malgaigne  has  more  frequently  found 
fracture  in  this  situation  caused  by  direct  violence, 
and  taking  a  transverse  instead  of  an  oblique  direc- 
tion, though  he  admits  that  when  it  is  caused  in- 
directly, in  the  way  Sir  A.  Cooper  describes,  it  is 
more  frequently  oblique.  In  young  persons  a  se- 
paration of  the  epiphysis  may  take  place.  Jn  a  case 
of  this  kind  in  a  child  eleven  years  old,  mentioned 
by  Malgaigne,  the  superior  fragment  was  carried 
backwards,  and  after  amputation  it  was  found  that 
the  condyles  were  placed  in  front  of  the  shaft  of 
the  bone,  and  turned  so  that  their  articular  surface 
looked  forwards.] 

Treatment. — Three  very  different  methods  of 
treating  fractured  thighs  are  followed.  In  one, 
which  was  recommended  by  Hippocrates,  and  is 
preferred  by  a  vast  number  of  surgeons,  the  limb 
is  kept  in  the  straight  or  extended  position.  In 
another,  the  limb  is  laid  upon  its  side,  with  the 
knee  bent  ;  a  mode  which  was  extolled  by  Pott, 
and  has  had  many  partisans  in  this  country.  To 
these  two  positions  for  fractured  thighs  is  to  be 
added  that  in  which  the  patient  lies  upon  his 
back,  with  his  thigh  and  leg  in  the  bent  position, 
supported  on  two  oblique  planes,  or  surfaces,  the 
apex  or  angle  of  which  is  beneath  the  ham. 

That  Pott  lost  sight  of  certain  ;ul vantages  of  the 
straight  position;  that  he  was  blind  to  the  imper- 
fections of  the  bent  posture  ;  and  that  he  exagger- 
ated the  power,  which  we  have,  of  relaxing  all  the 
muscles  of  a  limb  by  position;  few  reflecting  sur- 
geons of  the  present  day  will  be  inclined  to  deny. 
Were  we  to  believe  the  literal  sense  of  several  pass- 
ages in  Pott's  Remarks  upon  Fractures,  we  should 
suppose  it  practicable  to  relax  at  once,  by  a  certain 
posture  of  the  limb,  every  muscle  connected  with 
a  fractured  bone.  In  the  first  vol.  of  his  works, 
page  389,  edit.  1783,  he  observes,  in  speaking  of 
what  must  best  answer  the  purpose  of  incapaci- 
tating the  muscles  from  displacing  the  fracture : 
"  Is  it  not  obvious  that  putting  the  limb  into  such 
position  as  shall  relax  the  whole  set  of  muscles  be- 
longing to,  or  in  connexion  with,  the  broken  bime, 
must  best  answer  such  purpose?"  and,  in  the  next 
page,  "  What  is  the  reason  why  no  man,  however 
Euperficially  acquainted  with  his  art,  ever  finds 
much  trouble  i)i  setting  a  fractured  os  humeri  ?  is 
it  not  because  both  patient  and  surgeon  concur  in 
puttiog  the  arm  into  a  state  of  flexion,  that  is,  into 
such  a  state  as  relaxes  all  the  muscles  surrounding 
the  broken  bone?"  Also,  in  page  393,  he  con- 
tinues, "  Change  of  posture  must  be  the  remedy, 
or  rather,  the  placing  the  limb  in  such  manner  as 
to  rel.'ix  all  its  nniscles."  Putting  out  of  |)rescnt 
consideration  the  disputed  point,  whelher  the  re- 
laxed state  of  a  muscle  is  really  the  most  efficient 
for  the  prevention  of  those  spasms  which  displace 
a  fracture,  and  occasion  vast  sulFt  ring  (see  ./. 
Houston,  in  JJuUin  .fourn.  of  Med.  Science,  vol.  viii. 
p.  4.59),  the  possibility  of  perfectly  relaxing  all  the 
muscles  of  the  limb  l)y  any  position,  so  hmg  as 
different  muscles  have  different  uses,  dilferent  situ- 
ations, and  dilferent  attachments  to  the  bone.i,  every 
one  nuist  grant  to  be  only  a  visionary  project.  For 
instance,  do  not  the  patient  and  surgeon,  in  the 
case  of  fractured  os  humeri,  adverted  to  above, 
concur  in  putting  the  fibres  of  the  triceps  and  an- 
coneus into  a  state  of  tension,  at  the  same  moment 
that  they  relax  the  biceps  and  brachinlis  anticus. 
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The  position  of  the  fractured  os  femoris,  says 
Pott,  should  be  on  its  outside,  resting  on  the  great 
trochanter;  the  patient's  whole  body  should  be 
inclined  to  the  same  side;  the  knee  should  be  in  a 
middle  state  between  perfect  flexion  and  extension, 
or  half-bent;  the  leg  and  foot,  lying  on  their  out- 
side also,  should  be  well  supported  by  smooth  pil- 
lows, and  should  be  rather  higher  in  their  level 
than  the  thigh;  one  very  broad  splint  of  deal,  hol- 
lowed out  and  well  covered  with  wool,  rag,  or  tow, 
should  be  placed  iinder  the  thigh,  from  above  the 
trochanter,  quite  below  the  knee;  and  another, 
somewhat  shorter,  should  extend  from  the  groin  to 
below  the  knee  on  the  inside,  or  rather  in  this.pos- 
ture  on  the  upper  side.  The  bandage  should  be  of 
the  eighteen-tail  kind;  and  when  the  bone  has  been 
set,  and  the  thigh  well  placed  on  the  pillow,  it 
should  not,  without  necessity  (which  necessity  in 
this  method  will  seldom  occur),  he  ever  moved  from 
it  again  until  the  fracture  is  united;  and  this  union 
will  always  be  accomplished  in  more  or  less  time, 
in  propoition  as  the  limb  shall  have  been  more  or 
less  disturbed. 

Here  only  two  splints  are  mentioned;  but  the 
few  surgeons  who  still  adopt  this  method  usually 
employ  four.  After  placing  the  patient  in  the  above 
position,  the  necessary  extension  is  to  be  made. 
Then  the  under  splint,  having  upon  it  a  broad  soft 
pad,  and  an  eighteen-tailed  bandage,  is  to  be  laid 
under  the  thigh,  from  the  great  trochanter  to  the 
outer  condyle.  The  surgeon,  before  laying  down 
the  tails  of  the  bandage,  and  putting  on  the  other 
three  splints,  is  to  take  care  that  the  fracture  lies 
as  evenly  as  possible. 

In  the  foregoing  observations,  we  find  Pott 
directing  the  leg  and  foot  to  be  rather  higher  in 
their  level  than  the  thigh;  with  what  particular 
design,  I  have  not  myself  been  able  to  make  out. 
Whoever  meditates  upon  the  consequence  of  ele- 
vating the  leg  and  foot  above  the  level  of  the  thigh, 
in  the  bent  position,  will  know  that  it  is  to  twist  the 
condyles  of  the  os  femoris  more  outward  than  is 
natural.  When  a  patient  is  placed,  according  to 
Pott's  direction,  upon  a  common  bod,  the  middle 
soon  sinks  so  much  that  the  leg  becomes  situated 
considerably  higher  than  the  thigh,  and  I  am  dis- 
posed to  think  that  this  is  one  cause  why  so  many- 
broken  thighs  were  formerly  united  with  the  foot 
permanently  distorted  outward.  Fractured  thighs 
should  always  be  laid  upon  beds  not  likely  to  sink 
much.  When  this  happens,  no  rational  dependence 
can  be  put  in  the  efficacy  of  the  bent  position,  and, 
as  Desault  has  explained,  the  same  thing  is  hurtful 
also  in  the  straight  posture. 

Pott's  position  certainly  leaves  the  leg  and  foot 
too  movable  and  unsiip])orted,  and,  though  it  may 
relax  the  muscles  which  have  the  greatest  power  to 
disturb  the  coaptation  of  a  fractured  thigh,  it  leaves 
a  mass  of  muscle  unrelaxod,  quite  suflicient  to  dis- 
place the  ends  of  the  bone.  Hence,  practitioners 
should  endeavour  to  improve  the  apparatus  em- 
ployed, so  that  it  may  make  a  permanent  resistnucn 
to  the  action  of  the  muscles,  and  in  the  straight 
position  such  resistance  may  undoubtedly  be  nuide 
to  operate  with  most  elfect  and  convenience. 

In  the  early  editiims  of  this  Dictionary,  I  ex- 
pressed a  preference  to  Pott's  method  of  treating 
broken  thighs.  More  experience,  however,  made 
me  a  convert  to  tlie  sentiments  of  Desault  on  this 
subject.  The  terrible  compound  fractured  thighs 
which  I  had  under  my  care  in  the  campaign  in 
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Holland  in  the  year  1814,  could  not  have  been  at 
all  retanied  by  any  apparatus  put  merely  upon  the 
thigh  Itself.  The  superiority  of  long  splints,  ex- 
tendnig  the  whole  length  of  the  limb,  was  in  these 
cases  particularly  manifest.  With  such  splints, 
which  maintain  steady  the  fracture  itself,  the  knee,- 
leg,  ankle,  and  foot,  the  patient  may,  in  fact,  even 
be  removed  upon  an  emergency  from  one  place  to 
another,  without  any  considerable  disturbance  of 
the  broken  part.  But  how  could  this  be  done  in 
Pott's  position,  with  short  splints,  merely  applied 
to  the  thigh,  affording  no  support  to  the  leg,  and 
not  confining  the  motions  of  the  knee  and  foot  ? 

It  was  observed  by  Desault,  that,  if  we  compare 
the  natural  powers  of  displacement  with  the  arti- 
ficial  resistance  of  almost  every  apparatus,  we  shall 
find  that  the  disproportion  between  such  forces  is 
too  great  to  let  the  former  yield  to  the  latter.  The 
^  action  of  the  muscles,  however,  which  is  always  at 
first  very  strong,  he  conceived  might  a'terwards  be 
gradually  overcome  by  extension  being  kept  up. 

A  power  incessantly  operating  can  effect  what 
another  greater  power,  temporarily  applied,  can- 
not at  once  accomplish,  and  the  compression  of 
circular  bandages  tends  also  to  lessen  the  force  of 
the  muscles. 

Desault  cured  an  immense  number  of  fractured 
thighs  without  any  kind  of  deformity.  This  suc- 
cess was  chiefly  ascribed  to  the  well-combined 
employment  of  extension  and  compression  of  the 
muscles.  The  advantage  of  keeping  the  muscles  a 
long  while  extended,  in  order  to  diminish  their 
power,  seemed  to  him  particularly  evident  in  the 
reduction  _  of  certain  dislocations,  as  those  of  the 
shoulder,  in  which  we  often  cannot  succeed  till  the 
muscles  liave  been  kept  on  the  stretch  for  a  greater 
or  lesser  time.  The  fracture  of  the  patella  and 
olecranon  equally  demonstrates  the  utility  of  com- 
pression for  the  same  purpose;  as,  when  the  mus- 
cles are  not  steadily  compressed  by  the  bandage, 
they  draw  upward  the  fragment  of  bone  with  double 
or  triple  force. 

To  the  treatment  of  fractured  thighs  in  the  bent 
posture,  Desault  entertained  the  following  objec- 
tions :  the  difficulty  of  making  the  extension  and 
counter-extension  when  the  limb  is  so  placed;  the 
necessity  of  then  applying  them  to  the  fractured 
bone  itself,  instead  of  a  situation  remote  from  the 
fracture,  as,  for  example,  the  lower  part  of  the  leg; 
the  impossibility  of  comparing  with  precision  the 
broken  thigh  with  the  sound  one,  in  order  to  judge 
of  the  regularity  of  its  shape;  the  irksomeness  of 
this  position  long  continued,  though  it  may  at  first 
seem  most  natural;  the  inconvenient  and  painful 
pressure  of  a  part  of  the  trunk  on  the  great  tro- 
chanter of  the  affected  side;  the  derangement  to 
which  the  limb  is  exposed  when  the  patient  has  a 
motion;  the  difficulty  of  fixing  the  leg  firmly  enough 
to  prevent  the  effect  of  its  motion  on  the  thigh-bone; 
the  manifest  impossibility  of  adopting  this  method 
when  both  thighs  are  fractured;  the  unfavourable 
results  of  the  trials  of  such  posture  made  in  France; 
and,  what  is  gained  by  the  relaxation  of  some 
muscles,  is  lost  by  the  tension  of  others. 

According  to  Desault,  an  apparatus  which  doe.i 
not  execute  permanent  extension  may  suffice  for 
transverse  fractures;  but  is  always  ineffectual  when 
lie  division  is  oblique,  because  it  does  not  fulfil 
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tlie  twofold  indication  of  drawing  downward  the 
one  upward.    He  inculcated  that  the  object  par- 


ticularly  to  be  aimed  at  was  such  a  disposition  that 
the  foot,  leg,  thigh,  and  pelvis  should  constitute  but 
one  whole;  so  that,  though  the  difl^erent  parts 
thereof  might  be  drawn  in  different  directions  vet 
they  would  still,  with  respect  to  one  another  pre- 
serve the  same  mutual  relation;  and  he  invented 
the  loilowing  apparatus  to  answer  these  purposes 
A  strong  splint,  long  enough  to  extend  fiom  the 
crista  of  the  os  ilium  to  a  certain  length  beyond  the 
sole  of  the  foot,  and  rather  more  than  two  inches 
and  a  half  broad,  with  each  of  its  extremities  pierced 
in  the  form  of  a  mortise,  and  terminating  in  a  semi- 
circular niche,  is  a  principal  part  of  Desault's  ap- 
paratus.   It  is  applied  to  the  exterior  side  of  the 
thigh,  by  means  of  two  strong  linen  rollers,  each 
more  than  a  yai^d  long.    The  middle  part  of  one 
roller  is  applied  to  the  inside  of  the  thigh  at  its 
upper  part;  its  ends  are  brought  to  the°exterior 
side  of  the  thigh,  passed  through  the  mortise,  and 
knotted  on  the  semicircular  niche.    Pads  are  to  be 
previously  placed  under  its  middle  part,  in  order 
to  prevent  any  disagreeable  pressure;  as  well  as 
on  the  tuberosity  of  the  ischium,  which  Des.ault 
considered  as  the  principal  point  of  action  of  this 
band.    The  inferior  part  of  the  leg  is  next  covered 
■  with  pads,  on  which  the  middle  part  of  the  second 
roller  is  placed,  the  extremities  of  which  cross  on  the 
instep  and  upper  part  of  the  foot,  then  on  the  sole; 
after  which  they  are  conveyed  outward,  and  one 
end  passed  through  the  mortise,  and  knotted  with 
the  other  on  the  niche,  with  such  a  degree  of  force  as 
to  pull  the  inferior  portion  of  the  femur  downward, 
and  push  the  splint  upward,  and  by  this  means, 
the  pelvis,  and  superior  portion  of  the  fractured 
bone.    On  the  internal  side  of  the  limb  is  placed  a 
second  splint,  which  extends  from  the  superior  part 
of  the  thigh  to  a  certain  distance  beyond  the  foot. 
A  third  is  placed  on  the  anterior  part  of  the  limb, 
from  the  abdomen  to  the  knee.    The  superior  ex- 
tremities of  the  anterior  and  exterior  splints  are 
fixed  by  means  of  a  bandage  passed  round  the 
pelvis.    A  roller,  the  middle  part  of  which  is  placed 
under  the  sole  of  the  foot,  and  the  extremities 
crossed  on  its  superior  surface,  and  fastened  to  the 
splints,  operates  with  them  in  preventing  the  foot 
from  moving. 

Before  applying  the  apparatus,  Desault  covered 
the  whole  limb  with  linen,  wetted  with  a  solution 
of  the  acetate  of  lead.  Over  these,  Scultetus's 
bandage  was  put,  and  a  roller  round  the  foot,  all 
wetted  with  the  same  lotion.  (See  farisuiu  Chtr. 
Journal,  vol.  i.  CEuvres  Cliir.  de  Desault  par 
Dicliat,  t.  i.  Rosaliiio  Ciardiiia,  Afcmoiia  sulla 
Fnitltire,  con  alouiie  Modifmizione  alt  Apparatu  di 
Desaidt.  8vo.  Palermo,  1814.  Doyer,  Maladies 
Chii:  t.  iii.) 

In  University  College  Hospital,  Desault*s  method 
somewhat  modified,  and  in  particular  without  the 
employment  of  the  wetted  many-t^iiled  baiid.'ige, 
is  coniiiioiily  preferred.  Dr.  Houston,  who  is  an 
advocate  for  the  same  practice,  has  lately  published 
some  interesting  cases  and  observations  relative  to 
the  treatment  of  fractures  generally,  and  in  parti- 
cular to  the  question  concerning  the  advanlagos  of 
one  kind  of  posture  over  another.  Dr.  Houston 
conceives  that  they  will  tend  to  settle  what  is  the 
bcht  mode  of  preventing  early  spasms,  pain,  and 
fever,  and  of  securing  for  the  patient,  after  the  cure, 
the  most  seemly  and  useful  condition  of  the  limh  ; 
whether  that  of"  leaving  the  broken  bone,  during  the 
first  day,  in  the  predicament  in  which  it  has  been 
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t  thrown  hy  tlie  acciileiit,  ov  that  of  bringing  about, 
1  and  securing,  by  artificial  means,  tlie  proper  appo- 
j  sition  of  the  fnigments,  is  the  more  likely  to  accora- 

■  plisli  these  objects.  He  believes  also,  that  they 
will  enable  us  to  draw  a  comparison  between  the 

■  advantages  of  the  flexed  and  straight  postures.  It 
appears  to  him  that  no  advantage  whatever  is 

.  g  lined  by  leaving  the  ends  of  a  broken  bone  in  any 
:  manner  out  of  place.  The  excuse  for  this  practice, 
i  founded  on  the  doctrine  of  relaxing  the  muscles  to 
[  prevent  or  relieve  spasms,  he  regards  as  completely 
•  erroneous;  and  he  insists  upon  the  fact,  that  re- 
.  laxation  of  the  muscles  which  have  a  tendcnc)'  to 
!  spasmodic  contraction,  excites  and  promotes  it  ; 

■  whilst,  on  the  other  hand,  extension,  or  stretching 
of  the  same  muscles,  is  the  most  likely  means  of 

i  averting  or  subduing  the  spasm.  In  the  spasmodic 
1  action  of  the  gastrocnemius,  which  follows  over- 
'  exertion  of  it,  he  observes,  relief  is  sought  in  an 
;  attempt  at  elongating  the  muscular  fibres  by  stretch- 
ing out  tlie  heel.  A  person  in  bed  seized  with 
I  such  cramps,  will  press  the  heel  of  the  affected 
limb  against  the  footboard,  or  get  out  of  bed,  in  or- 
'  der  to  accomplish  more  effectually  the  same  object, 
by  standing  with  the  heel  on  the  ground.  In  this 
case,  says  Dr.  Houston,  it  is  obvious  that  the  re- 
laxation of  the  muscle  is  favourable  to  the  occur- 
rence of  spasm,  and  that  extension  constitutes  a 
means  of  relief.  The  primary  cause  of  spasms  of 
the  muscles  in  fractures  he  conceives  to  be  the 
loosening  of  one  or  other  of  their  fixed  points  of 
attachment;  and  he  thinks  it  not  likely  that  by 
leaving  them  in  the  loosened  state,  or  by  giving 
one  set  of  muscles  a  greater  degree  of  relaxation 
than  another,  a  check  will  be  given  to  irregularity 
in  their  movements.  On  the  contrary,  it  appears 
to  Dr.  Houston,  both  from  an  examination  into  the 
laws  of  muscular  contraction,  and  from  observa- 
tions of  the  phenomena  which  occur  in  other  cases 
of  disease,  as  well  as  in  fractures,  that  the  more 
completely  the  muscles  are  extended  in  length,  and 
secured  by  their  extremities  to  unyielding  points, 
the  less  will  be  their  disposition  to  spasmodic  ac- 
tion. The  practice  of  placing  a  broken  limb  in  the 
bent  posture  does  not  appear  to  Dr.  Houston  the 
most  calculated  to  avert  or  check  spasms;  for,  by 
such  posture,  the  most  powerful  set  of  muscles,  the 
flexors,  seem  to  him  to  be  brought  into  a  condition 
"favouring  the  energy  of  their  contraction;"  whilst 
the  influence  of  the  extensors,  in  counteracting  the 
effects  of  such  contraction,  is  weakened  nearly  in 
the  same  degree. 

Moderate  soft  pressure  on  the  surface  of  a  frac- 
tured limb,  appears  to  Dr.  Houston  to  assist  in  the 
prevention  of  cramps  in  the  long  imiscles,  "on  tlie 
same  principle,  that  proper  fixtures  for  the  attach- 
ment of  their  distal  extremities  contributes  to  that 
effect.  Such  pressure  may  exert  its  beneficial  in- 
fluence in  controlling  any  irregular  action  in  the 
muscles  by  niimhing  their  sensihility,  and  pro- 
ducing in  them  a  certain  amount  of  fatigue  wliich 
weakens  their  powers  of  contraction,  as  well  as  by 
propping  together,  and  keeping  steady  the  broken 
fragments  of  the  bone."  (See  Dublin  Jotirn.  of 
Med.  Science,  vol.  viii.  art.  19.) 

Dr.  Houston's  views  of  the  physiology  of  mus- 
cular action,  with  reference  to  fractures  of  the  ex- 
tremities, make  him  an  advocate  for  the  extended 
posture,  accompanied,  if  necessary,  witii  extension. 
The  cases  which  he  has  published  are  brought 
forward  to  prove  tlie  eflicacj'  of  this  practice  in 


preventing  the  occurrence  of  spasms,  inflammation, 
and  fever;  and  some  of  them  to  exemplify  its 
utility  even  when  circumstances  have  prevented  its 
adoption  until  after  the  coming  on  of  these  symp- 
toms. Dr.  Ilouston  finds  that  the  patient  "  be- 
comes sooner  reconciled  to  the  bed  in  this  posture, 
than  in  the  flexed  one;  he  can  be  shifted  more 
readily,  so  as  to  vary  the  points  of  contact  between 
his  body  and  the  bed,  and  thereby  save  himself 
from  excoriations,  or  sloughing  of  any  part;  and 
he  can  assume  the  sitting  posture,  and  maintain  it 
with  less  fatigue,  for  a  considerable  time.  A  better 
judgment  may  be  formed  of  the  length  and  shape 
of  the  broken  limb,  by  its  admitting  of  a  compari- 
son with  the  sound  one;  the  limb  can  be  kept  more 
steady;  and  extension,  if  necessary,  can  be  more 
readilv  and  effectually  practised.''  (^Houston,  vol. 
cit.  p.' 4 89.) 

The  doMe-indined  plane  does  not  appear  to 
Dr.  Houston  exempted,  in  any  considerable  degree, 
from  the  ordinary  inconveniences  attendant  on  any 
other  plan  of  treatment,  which  has  for  its  object 
the  principle  of  relaxation,  or  flexure  of  the  limb; 
"  whilst  it  is  almost  totally  useless,  as  a  means 
either  of  effecting  elongation  of  a  shortened  bone, 
or  of  giving,  in  many  cases,  steady  support  to  the 
member.  Besides,  it  throws  the  weight  of  the  body 
so  completely  on  one  part  of  the  buttock,  and  by 
its  bulk  and  shape  so  deprives  the  patient  of  the 
means  of  relieving  himself  from  such  injurious 
pressure,  that  excoriation  and  sloughing  of  tlie  hips 
are  frequent  consequences  of  its  use."  (p.  490.) 

Dr.  Houston  also  objects  to  the  double-inclined 
plane  for  fractures  of  the  thigh,  because  it  has  no 
provision  "  by  which  the  upper  fragment  may  be 
steadied  against  the  lower,  especially  in  cases 
where  the  lesion  in  the  bone  has  taken  place  near 
the  trochanters.  The  lower  piece,  together  with 
the  knee  and  leg,  are  immoveably  fixed,  whilst  the 
upper  is  left  in  such  a  predicament  that  the  least 
movement  of  the  buttocks  bends  it  from  side  to 
side,  and  rubs  and  twists  its  broken  surface  against 
that  from  which  it  has  been  detached.  There  is 
no  provision  in  the  inclined  plane  by  which  the 
upper  part  of  the  thigh,  when  bent  upon  the  pelvis, 
can  be  secured  against  the  motions  communicated 
to  it  by  that  part,  such  as  may  be  effected  in  the 
extended  posture  hy  long  splints  and  pads  passing 
up  on  the  inside  close  to  the  perineum,  and  on  the 
outside,  as  far  along  the  body  as  may  be  thought 
necessary,  securing  thereby  all  the  parts,  so  that, 
in  any  movement  which  is  made,  all  must  go  to- 
gether, as  if  they  were  one  solid  piece."  (Vol 
cit.  p.  492.) 

The  usual  objections  to  the  straight  posture  in 
fractures  just  below  the  trochanters,  on  account  of 
the  tendency  of  the  upper  fragment  to  be  pulled 
forwards  by  the  psoas  and  iliacus  muscles,  were 
not  exemplified  in  one  of  the  cases  of  this  descrip- 
tion, the  particul.irs  of  which  are  given  by  Dr 
Houston.  "  Tiie  projection  forwards  of  the  upper 
piece,  so  remarkable  in  the  first  days  niter  the  ac- 
cident, gradually  subsided,  under  gentle  pressure 
on  the  forepart  of  the  thigh,  and  the  bones  finally 
assumed  their  natural  points  of  connexion  with 
each  otiier.  Hy  the  adoption  of  the  extended 
posture,  with  tlie  aid  of  extension,  that  deformity, 
80  common  in  fractures  of  the  thigh,  permanent 
eversion  of  the  toes,  and  I  believe  also  that  of 
shortening  of  the  limb,  will  be  more  probably 
averted  than  can  be  done  under  the  best  diiecto4 
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efforts  of  the  double-inclined  plane."  By  the  same 
plan,  likewise,  Dr.  Plouaton  observes  that  pain 
and  excoriation  of  the  heel  may  be  easily  prevented 
It  a,  narrow  pad  be  laid  between  thd  limb  and  bed, 
a  little  above  the  heel.   The  apparatus  which  this 
gentleman  employs  for  fractures  of  the  lower  ex- 
tremities, is  a  modification  of  that  recommended  by 
Desault,  and  consists  of  a  tailed  bandage,  two  long 
lateral  splints,  and  splint-cloth,  two  calico  bags 
containing  bran,  and  broad  straps  with  buckles, 
together  with  a  footboard,  and  if  necessary,  lacs  of 
calico  for  the  purposes  of  extension.    "  The  tails 
of  the  bandage  may  be  two  inches  and  a  half 
broad,  and  about  two  feet  long.    They  should  be 
applied  neatly  around  the  limb,'  with  due  regard  to 
lightness.    The  application  of  this  bandage  tends 
to  steady  and  support  the  muscles,  and,  if  much 
inflammation  be  present,  it  may,  when  very  lightly 
applied,  be  of  use  in  conveying  discutient" washes. 
In  a  case  of  compound  fracture,  the  bandage  may 
be  left  out  to  facilitate  the  discharge  of  matter,  and 
to_  permit  the  application  of  poultices  or  dressings, 
without  disturbing  the  other  parts  of  the  appara- 
tus. The  splints  may  be  made  of  deal,  of  sufficient 
thickness   to  prevent  their  bending,  and  from 
2^  to  31  inches  in  breadth,  according  to  the 
thickness  of  the  limb  to  which  they  are  to  be 
applied.    They  should  be  of  equal  breadth,  as 
otherwise  the  limb  will  turn  to  the  side  of  the 
narrow  one.    In  case  of  necessity  for  permanent 
extension,  the  external  splint  should  be  made,  as 
directed  by  Desault,  with  a  hole  and  notch  at  either 
end,  by  which  to  fasten  the  lac  ;  and  it  will  be 
advantageous  here  to  have  this  splint  of  sufficient 
length  to  mount  well  up  along  the  side  of  the 
abdomen,  as  the  higher  the  point  to  which  the  lac  is 
fastened  the  more  effectually  will  the  extension  be 
exerted  in  the  axis  of  the  limb."    Dr.  Houston 
prefers  pads  of  linen,  or  calico,  filled  with  bran, 
and  about  one-third  broader  than  the  splints.  If 
permanent  extension  be  necessary,  the  upper  lac, 
or  band  for  counter-extension,  he  recommends  to 
be  filled  in  a  baglike  form  with  bran,  in  order  to 
prevent  excoriation  of  the  groin.  The  ends  of  this 
lac  should  be  long  enough  to  be  carried  round  the 
abdomen,  after  being  fastened  to  the  top  of  the 
splint,  by  which  means  the  splint  will  be  effec- 
tually secured  to  the  side.    In  order  that  the  ex- 
tension of  the  lower  end  may  be  made  as  much  as 
possible  in  the  line  of  the  axis  of  the  limb,  Dr. 
Houston  deems  it  advantageous  to  draw  the  lac 
through  a  hole  or  slit  in  the  centre  of  the  footboard, 
which  will  thereby  serve  as  a  pulley  to  give  the 
lac  a  perpendicuhir  direction,  before  it  is  turned 
■  towards  the  extremity  of  the  outer  splint,  to  which 
It  is  to  be  fiistened.   A  piece  of  leather,  introduced 
between  the  ankle  and  the  lac,  will  save  the  skin 
from  the  injurious  effects  of  pressure.     The  lac 
may  consist  of  a  long  strip  of  calico,  doubled  up 
several  times  into  a  breadth  of  about  an  inch  and 
a  half,  and  smoothed  so  as  to  make  it  lie  flatly. 
The  mode  of  its  application  may  be  that  usually 
practised  for  the  reduction  of  dislocations,  by 
which  extension  is  made  equally  from  both  side's 
of  the  limb.    For  other  particuiars,  the  reader  is 
releired  to  Dr.  Houston's  paper.     (See  Dublin 
Jom-n.  of  Med.  Scic„co.,yo\.  viii.  art.  19.) 

1  bus  we  find  that  Dr.  Houston's  principles  and 
practice,  ni  relation  to  fractures  of  the  thigh,  are 
as  opposite  as  possible  to  those  of  Pott,  and  coin- 
cide very  closely  with  those  of  Desault.    As  no 


posture  will  under  the  muscles  from  displacing  the 
ends  of  the  Iracfire,  I  have  always  recommended 
that_  to  be  generally  preferred  in  which  the  most 
efficient  mechanical  aid  can  be  employed  The 
position  chosen  by  Pott  I  have  therefore  Ion' 
abandoned,  and  tried  sometimes  a  slightly  flexed 
position,  on  a  well-made  double-inclined  plane 
wi  h  footboard,  and  pelvis,  and  thigh-straps  ;  buj 
of  late  still  more  frequently  the  straight  position. 
During  the  firstyear  after  the  opening  of  University 
College  Hospital,  I  tried  both  plans  promiscuou<l/ 
and  nearly  every  case  terminated  without  deformitv- 
but  as  the  patients  in  the  straight  position  appeared 
to  suffer  east  inconvenience,  I  have  since  commonly 
preferred   it.     With  regard  to  Dr.  Houston's 
observation,  that  the  double-inclined  plane  cannot 
be  made  to  "bind  the  pelvis  and  broken  fragments 
together  as  one  piece,  only  moveable  together,"  it 
cannot  apply  to  one  of  proper  construction,  like 
that  of  Amesbury,  with  a  pelvis  and  thigh  strap. 
1  have  now  a  woman  under  my  care  in  University 
College  Hospital,  whose  thigh-bone  is  broken  close 
below  the  trochanter  minor.    The  extended  posi- 
tion was  tried  for  the  first  few  days  ;  but  as  the 
upper  fragment  continued  to  project  considerably 
forwards,  the  slightly  flexed  posture,  on  a  double- 
inclined  plane,  with  a  pelvis  strap,  was  adopted; 
and  the  ends  of  the  fracture  were  then  kept  toge- 
ther without  difficulty ;  and  the  union  of  them  has 
taken  place  very  favourably. 

Fractures  of  the  femur,  near  the  knee,  are  re- 
commended by  Sir  Astley  Cooper  to  be  treated  in 
the  extended  position,  with  lateral  splints. 

Instead  of  the  position  advised  by  Pott,  or  that 
recommended  by  Desault  and  Boyer,  some  surgeons 
prefer  the  posture  in  which  the  patient  lies  upon  his 
back,  with  the  limb  supported  in  the  bent  attitude 
by  means  of  a  wooden  frame.    This  machine,  in 
its  most  simple  form,  consists  merely  of  boards,  ten 
or  eleven  inches  in  breadth,  one  reaching  from  the 
heel  to  the  ham,  the  other  from  the  ham  to  the 
tuberosity  of  the  ischium.    Under  the  knee-joint 
they  are  united  at  an  angle,  while  a  horizontal 
board  connects  their  lower  ends  together.  Thus 
they  form  two  sloping  surfaces,  to  which  cushions 
are  adapted,  and  over  which  the  limb  can  be  placed 
in  an  easy  bent  position.    Near  the  edge  of  the 
inclined  boards  holes  are  made,  furnished  with 
pegs.    After  the  bone  has  been  set  a  long  splint  is 
applied  from  the  hip  to  the  side  of  the  knee,  and 
another  along  the  inside  of  the  thigh.    (See  Sir 
Charles  Bell's  Opcraiive  Surgery,  vol.  ii.  p.  1 89.") 
The  foregoing  apparatus  does  not  sufficiently  secure 
the  log  and  foot  from  motion,  though,  with  the  aid 
of  a  roller  and  a  footboard,  this  advantage  might 
easily  be  obtained.     At  present,  therefore,  the 
oblique  planes  of  Amesbury  and  M'Intyre  are 
generally  preferred,  which  are  more  coniphne, 
admit  of  being  placed  at  any  angle,  and  fulfil  their 
])urpose  with  greater  efficiency,  particularly  when 
the  pelvis  and  thigh  straps  .are"  employed.  Indeed, 
whatever  apparatus  be  applied,  or  whatever  posture 
be  chosen,  the  pelvis  strap  is  a  most  importniit 
thing  if  the  fracture  be  high  up  ;  and  without  its 
assistance, as  Dupuytrcn  justly  remarks,  the  patient 
cannot  be  cured  without  deformitj'.    (Clin.  Chir. 
t.  i.  p.  ,S3;J.)    The  fracture  bed,  devised  by  my 
friend  Mr.  Earle,  is  excellently  calculated  for  this 
mode  of  treatment,  and  has  a  contrivance  by  which 
the  patient  is  enabled  to  have  stools  without  mov- 
ing himself  or  changing  his  posture  in  the  slightest 
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degree.  (See  Earle's  Practical  Ols.  in  Surgery,  p. 
1-25,  &c.  8vo.  Loud.  1823.) 

[For  a  detailed  account  of  the  various  modifica- 

1  tions  which  have  been  devised  in  the  long  splint, 

,  and  also  in  the  double  inclined  plane,  see  Dr. 

.  Hamilton,  Treatise  on  Fractures,  4*0. 

The  long  splint  is  employed  very  generally  in 

I  this  country,  both  in  hospital  and  private  practice. 
Mr.  Erichsen,  however,  states  that  he  has  treated 

:  many  fractured  thighs,  both  in  adults  and  children, 
Ly  means  of  the  starched  bandage,  without  con- 
finement to  bed  for  more  than  three  or  four  days, 
and  without  the  slightest  shortening  or  deformity 
being  left.  The  following  is  the  plan  which  he 
recommends  : — A  dry  roller  should  be  applied  to 
the  whole  of  the  limb  evenly  and  neatly,  which 
must  then  be  covered  with  a  thick  layer  of  wad- 
ding ;  a  long  piece  of  strong  pasteboard,  about  four 
inches  wide,  soaked  in  starch,  must  next  be  ap- 
plied to  the  posterior  part  of  the  limb,  from  the 
nates  to  the  heel.  If  the  patient  is  very  muscular, 
and  the  thigh  large,  this  must  be  strengthened, 
especially  at  its  upper  part,  by  having  slips  of 
bandage  pasted  upon  it.  Two  narrower  strips  of 
pasteboard  are  now  placed  along  either  side  of  the 
limb,  from  the  hip  to  the  ankle,  and  another 
shorter  piece  on  the  fore  part  of  the  thigh.  A 
double  layer  of  starched  bandage  should  now  be 
applied  over  the  whole,  with  a  strong  and  well- 
starched  spica.  It  should  be  cut  up  and  trimmed 
on  the  second  or  third  day,  and  then  re-applied  in 
the  usual  way.  The  points  to  be  especially  at- 
tended to  are  that  the  back  pasteboard  splint  be 
very  strong,  at  the  upper  part  especially,  and  that 
the  spica  be  well  and  firm!}-  applied,  so  that  the 
hip  and  the  whole  of  the  pelvis  be  immoveably 
fixed.  {Science  and  Art  of  Surgery,  ed.  3,  1861. 
p.  247.)  Most  surgeons  will,  we  think,  be  re- 
luctant to  trust  to  the  starched  apparatus,  to  retain 
the  fracture  in  apposition  from  so  early  a  period, 
though  it  may  be  used  with  advantage  after  a 
lapse  of  three  or  four  weeks.  When  the  fracture  is 
oblique,  which  in  the  adult  is  most  frequently  the 
case,  it  is  very  difficult,  even  with  the  advantage  of 
permanent  extension  carefully  and  systematically 
kept  up,  to  prevent  some  over  riding  of  the  frac- 
tured ends,  and  consequent  shortening  of  the  limb. 
M.  Malgaigne  is  of  opinion  that,  unless  the  fracture 
is  transverse,  and  the  displaced  fragments  can  be 
brought  together  end  to  end,  so  as  to  oppose  them- 
selves to  the  action  of  the  muscles,  it  is  impossible 
to  preserve  to  the  limb  its  normal  length,  whatever 
apparatus  or  method  may  be  applied.  (Traitc  dcs 
Fract.  S^c.  t.  i.  p.  723.)  Many  other  surgeons  of 
experience  have  expressed  a  similar  opinion.  Dr. 
Mason  Warren,  of  Boston,  U.S.,  says  :  "  I  have 
never  yet  seen  an  oblique  fracture  of  the  thigh 
in  a  patient  over  seventeen  years  of  age,  in  which 
there  was  not  some  shortening.  1  have  had  cases 
shown  to  mo,  in  which  it  was  averred  that  the  limb 
was  not  shortened,  but  on  measuring  myself  1  have 
found  the  fact  otherwise."  In  children,  however, 
he  believes  that  union  without  shortening  may  be 
accomplished.  According  to  Ur.  IJuck,  of  seventy- 
four  cases  of  fractured  femur  of  all  ages,  occurring 
in  the  New  York  Hospital,  only  nineteen  resulted 
without  any  shortening,  a  proportion  of  about  on(.'- 
fourth.  The  average  shortening  of  the  remaining 
fifty-five  fractures  was  a  fraction  less  than  thrcc- 
fnurthsof  an  inch.  (Sec  Ilamiltnn,  On  Fract.  p.  '100.) 
In  treating  a  fractured  thigh,  with  the  long 


splint  or  any  of  its  various  modifications,  great 
care  and  attention  is  requisite,  from  day  to  daj',  to 
see  that  no  slipping  or  relaxation  of  the  bandages 
has  taken  place.  In  the  application  of  the  bandages 
it  is  necessary  to  protect,  with  layers  of  cotton 
wool,  those  points  on  which  the  extending  force 
must  principally  operate.  From  inattention  to 
these  points,  patients  often  endure  much  unnecessary 
suifering  from  excoriation  or  even  sloughs  on  the 
instep  and  ankle,  and  on  the  heel,  if  the  weight  of 
the  limb  be  allowed  to  rest  upon  this  part.  The 
perinteura  also  requires  to  be  well  protected  by 
cotton  wool  or  soft  pads,  from  the  pressure  of  the 
counter  extending  foi'ce.  If  the  case  is  properly 
looked  after,  it  is  quite  possible  to  continue  the  ap- 
paratus for  five  or  six  weeks,  without  any  excoria- 
tion or  even  soreness  of  the  parts  mentioned.  Mr. 
Butcher's  modification  of  the  long  splint  is  well 
calculated  to  keep  the  limb  steady,  and  to  prevent 
inversion  or  eversion  of  the  foot,  and  also  to  protect 
the  heel  from  pressure.  (See  Dublin  Journal  of 
Med.  Science,  vol.  xxv.  18S8,  p.  271.)] 

Fractures  ofilie  Condyles  of  tlie  Femur. 

[Oblique  fracture  of  the  external  or  internal 
condyle  of  the  femur  into  the  knee  joint  occasion- 
ally happens,  but  it  is  a  rare  form  of  injury.  M. 
Malgaigne  states  that  he  has  seen  three  cases  of 
this  nature,  but  he  could  only  meet  with  three 
other  recorded  examples.  Of  these  six,  three  were 
fractures  of  the  internal,  and  three  of  the  external 
condyle.  Three  others,  two  of  the  external  and 
one  of  the  internal  condyle,  are  mentioned  by  Dr. 
Hamilton  in  his  work  On  Fractures  and  Disloca- 
tions. They  may  be  caused  by  a  fall  on  the  knee, 
or  a  direct  blow,  such  as  the  kick  of  a  horse,  or  a 
heavy  weight  falling  upon  the  condyles.  In  one 
case,  mentioned  by  Dr.  Hamilton,  the  patient,  a 
young  man,  set.  twenty-one,  suddenly  twisted  his 
knee  while  undressing  himself  to  bathe,  and  a  frac- 
ture of  the  external  condyle  was  produced.  Six 
months  afterwards  the  separated  fragment,  com- 
prising a  considerable  portion  of  the  articular  sur- 
face, was  removed  through  an  incision  below  the 
condyle,  and  the  patient  recovered. 

The  symptoms  are  severe  pain  and  great  swelling 
0?  the  joint.  If  the  swelling  be  not  too  great  on 
examination  of  the  lower  end  of  the  femur,  the 
fractured  portion  may  perhaps  be  felt  separated 
from  the  rest  of  the  bone,  and  on  pressing  the 
surfaces  together  crepitus  will  be  elicited.  M. 
Malgaigne  states  that  in  general  the  fractured 
condyle  has  a  tendency  to  ascend  above  the  level 
of  the  other,  and  to  draw  the  tibia  with  it.  The 
leg  is  tlierofore  abducted  upon  the  thigh  in  frac- 
tures of  the  external,  and  adducted  in  fractures  of 
the  internal  condyle  ;  or  if  it  does  not  assume  one 
of  these  positions  spontaneously,  movements  in  one 
or  other  of  the  directions  indicated  may  readily  be 
conmiunicated  to  it  to  an  abnormal  extent.] 

In  these  cases.  Sir  A.  Cooper  prefers  tlie  straight 
position,  because  the  tibia  presses  the  extremity  of 
the  broken  condyle  into  a  lino  with  that  which  is 
not  injured.  The  limb  is  to  be  put  in  the  extended 
posture  upon  a  pillow,  and  evaporating  lotions  and 
leeches  are  to  be  used  for  the  removal  of  the  swel- 
ling and  iiidannnation.  "  When  this  object  has 
been  ell'ected,  a  roller  is  to  be  applied  around  the 
knee,  and  a  piece  of  stiff  pasteboard,  about  sixteen 
inches  long,  and  sufliciently  wide  to  extend  entirely 
under  the  joint,  and  to  pass  on  each  side  of  it,  so 
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as  to  reach  to  the  edge  of  the  patelln,  is  to  be 
dipped  in  warm  water,  and  applied  under  the  l^noe, 
and  confined  by  a  roller.  When  this  is  dry,  it 
has  exactly  adapted  itself  to  the  form  of  the  jnint, 
and  this  form  it  afterwards  retains,  so  as  best  to 
confine  the  bones.  Splints  of  wood  or  tin  may  be 
used  on  each  side  of  the  joint  ;  but  they  are"  apt 
to  make  uneasy  pressure.  In  five  weeks,  passive 
motion  of  the  limb  may  be  gently  begun,  to  prevent 
ankylosis."  {Surgical  Essays,  part  ii.  p.  J  01  ;  also 
Treatise,  p.  221.) 

[M.  Malgaigne  prefers  a  slightly  flexed  position 
of  the  knee,  as  less  likely  to  be  followed  by  the  arti- 
cular rigidity,  which  is  especially  to  be  feared  as 
the  result  of  these  fractures.  The  tendency  to 
adduction  or  abduction  of  the  knee  must  be  guarded 
against  if  necessarj-,  by  the  employment  of  straight 
lateral  splints. 

Sometimes  there  is  a  fracture  in  an  oblique  or 
vertical  direction,  separating  the  condyles  from 
each  other,  and  communicating  above  with  a  trans- 
verse fracture  of  the  lower  end  of  the  shaft  of  the 
femur.  When  this  is  the  case  there  is  greater 
mobility  than  in  the  fracture  last  described,  and 
sometimes  shortening  of  the  limb  from  the  descent 
of  the  shaft  of  the  femur  in  front  of  the  condyles. 
The  fracture  above  the  condyles  has  usually  an 
oblique  direction  downwards  and  forwards,  which 
Jayors  this  species  of  displacement.  The  vertical 
fracture  may  separate  the  condyles  into  equal  or 
unequal  portions.  Mr.  Erichsen  mentions  a  case 
in  which  the  condyles  oiboth  femora  were  splintered 
into  a  number  of  fragments,  amongst  which  the 
shafts  were  impacied.  Excellent  union,  however, 
took  place,  the  skin  having  been  uninjured.  (Science 
and  Art  of  Surg.  ed.  3,  p.  249.) 

The  treatment  should  be  conducted  on  the  same 
principle  as  in  the  oblique  fracture  of  a  single  con- 
dyle, excepting  that  some  degree  of  extension  may 
be  necessary  to  correct  the  overlapping  of  the 
fragments.  If  this  tendency  to'  shortening  should 
be  very  great,  permanent  extension  with  the  long 
splint  may  be  employed,  and  when  the  inflamma- 
tory swelling  has  subsided,  the  broken  condyles 
may  be  steadied  and  maintained  in  contact  with 
each  other  by  a  circular  bandage  round  the  knee. 
Fractures  of  this  description  wlien  compound 

will,  in  the  majority  of  cases,  call  for  amputation 
C!:_  A    /-I   t.  ..  „  . 
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Sir  A.  Cooper,  however,  mentions  the  case  of  a  boy 
under  the  care  of  Mr.  Travers,  in  St.  Thomas's 
Hospital,  in  which  the  external  condyle,  which 
protruded,  was,  after  a  time,  removed,  and  the 
patient  recovered  so  favorably  that  five  months 
after  the  accident  he  had  free  use  of  the  joint,  and 
was  able  to  walk  without  any  support.  (0«  Dis- 
localions,  S(c.  ed.  by  B.  Cooper,  p.  241.)] 

Fractures  of  the  Patella 

May  be  produced  either  by  external  violence,  or 
by  the  action  of  the  extensor  muscles.  They  may 
be  either  transverse  or  longitudinal  in  their  di- 
rection.— When  the  patella  is  broken  longitudi- 
nally the  cause  is  always  outward  violence  ;  but 
when  the  fracture  is  transverse,  tiiough  it  also  may 
originate  from  a  blow  or  fall  on  the  part,  it  is  in 
all  common  cases,  the  result  of  the  violent  action 
of  the  extensor  muscles  of  the  leg.  In  the  latter 
case,  which  ia  by  far  the  most  common,  the  fall  is 
subsequent  to  the  fracture,  and,  as  Camper  has 
remarked,  it  is  mostly  only  an  effect  of  it.  For 
instance,  the  line  of  gravity  of  the  body  is,  bv 


some  cause  or  another,  inclined  backward  •  the 
muscles  in  front  contract  to  bring  it  forward  again  • 
the  extensors  act  on  the  patella  ;  this  breaks' 
and  the  fall  ensues.    That  it  is  the  action  of  the 
muscles,  and  not  the  fall,  which  usually  breaks 
the  knee-pan,  is  well  ascertained.    Sometimes  the 
fracture  occurs,  though  the  patient  completely  suc- 
ceeds in  preventing  himself  from  falling  backward 
as  we  find  exemplified  in  two  cases  reported  by 
Sir  A.  Cooper.    {Surgical  Essays,  part  ii.  p.  85.) 
A  soldier  broke  the  patella  in  endeavouring  to 
kick  his  Serjeant  ;  the  olecranon  has  been  broken 
in  throwing  a  stone.    In  the  operating  theatre  of 
the  Hotel -Dieu,  both  the  knee-pans  of  a  patient 
were  broken  by  the  violent  spasms  of  the  muscles 
which  followed  an  operation  for  the  stone.    It  is 
only  of  late  years,  however,  that  the  true  mode,  in 
which  the  bone  is  usually  broken,  has  been  under- 
stood.   For  the  production  of  a  transverse  fracture 
of  the  knee-pan,  the  extensor  muscles  of  the  leg 
need  not  act  with  a  convulsive  force,  their  ordinary 
action  being  strong  enough  to  produce  the  effect 
in  question,  when  the  body  is  inclined  backward, 
and  the  patient  is  in  danger  of  billing  upon  his 
occiput.    In  this  state,  the  thigh  being  bent,  the 
extensor  muscles  of  the  leg  contract  powerfully, 
in  order  to  bring  the  body  forwards,  and  prevent 
the  fall  backwards  ;  and  the  patella,  whose  poste- 
rior surface  then  rests  only  by  a  point  against  the 
fore  part  of  the  cond}'les  of  the  femur,  is  placed 
between  the  resistance  of  the  ligament  binding  it 
to  the  tibia,  and  the  action  of  the  extensor  muscles. 
A  fracture  now  happens  the  more  easilj',  because, 
by  the  flexion  of  the  knee,  the  line  of  the  extensor 
muscles,  and  that  of  the  ligament  of  the  patella^ 
are  rendered  oblique,  with  respect  to  the  vertical 
axis  of  this  bone,  which  is  bent  backwards  at  the 
point  where  it  rests  upon  the  condyles.  (See  Boyer, 
Mai.  C'hir.  t.  iu. -p.  322:  C.Bell's  Operative  Sur- 
gery, vol.  ii.  p.  201,  8vo.  Lond.  1809  ;  A.  Coopers 
Surgical  Essays,  part  ii.  p.  86.)     By  violent  spas- 
modic action  of  the  extensor  muscles,  however, 
the  patella  may  be  broken  transversely,  while 
the  limb  is  perfectly  straight.    The  force  of  the 
muscles  occasionally  ruptures  the  common  tendon 
of  the  extensor  muscles,  or  what  is  more  frequent, 
the  ligament  of  the  patella.     Of  these  cases, 
Petit,  Desanlt,  and  Sabatier,  met  with  examples. 
[C'helius  mentions  five  cases  in  which  rupture  of 
this  ligament  took  place.     See  Trans/,  by  South, 
vol.  i.  p.  580.] 

In  transverse  fractures,  there  is  a  considerable 
separation  between  the  two  fragments  of  the  bone, 
very  perceptible  to  the  finger,  when  the  hand  is 
placed  on  the  knee.    This  separation  is  not  occa- 
sioned equally  by  both  portions;  the  upper  one, 
embraced  by  the  extensor  muscles,  is  drawn  up- 
ward very  forcibly  by  them,  the  patella  no  longer 
resisting,  while  the  inferior  portion,  being  merely 
connected  with  the  ligament  below,  is  not  moved 
by  any  muscle,  and  can  only  be  displaced  by  the 
motions  of  the  leg,  to  which  it  is  attached.  Hence, 
the  separation  is  least  when  the  limb  is  extended, 
b'.'ing  then  only  produced  by  the  upper  fragment; 
greatest,  when  the  limb  is  bent,  because  both  pieces 
contribute  to  it;  and  it  may  be  increased  or  dimi- 
nished, by  bending  the  knee  more  or  less. 

[M.  Malgaigne  has  shown  that  tlie  separation  is 
not,  after  a  time,  occasioned  solely  by  tiic  ascent 
of  the  upper  fragment,  but  that  it  depends  partly 
upon  the  descent  of  the  lower  portion,  in  conse- 
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juence  of  the  gradual  contraction  wliicli  the  lign- 
uientum  patelliB  undergoes.  In  one  case  he  found 
this  ligament  shortened  more  than  an  inch,  and  it 
was  not  more  than  h;ilf  the  length  of  the  ligament 
on  the  uninjured  side.  The  retraction  of  the 
ligament  had  in  tliis  instance  produced  a  greater 
effect  even  than  the  contraction  of  the  muscles. 
But,  besides  being  separated  from  each  other,  the 
fractured  portions  of  bone  undergo  a  displacement 
of  another  kind;  tliey  are  tilted  forwards,  so  that 
the  anterior  edges  of  the  fractured  surfaces  are 
more  widely  separated  than  the  posterior.  This 
obliquity  does  not  affect  both  pieces  to  the  same 
extent,  but  is  much  more  marked  in  the  lower 
than  in  the  upper.  M.  Malgaigne  believes  this 
is  principally  due  to  the  slow  contraction  of  the 
ligamentum  patellae,  the  anterior  fibres  of  which, 
being  longer  than  the  others,  undergo  a  greater 
amount  of  shortening,  and  draw  downwards  the 
anterior  surface  of  the  lower  fragment  to  which 
they  adhere.  The  movement  is  increased  by  any 
apparatus  which  aims  at  the  approximation  of  the 
fragments  by  means  of  circular  constriction  above 
and  below  the  patella.  (See  Malgaigne,  Traile 
des  Fract.  t.  i.  p.  755.)] 

As  Boyer  has  particularly  noticed,  the  lace- 
ration, or  not,  of  the  tendinous  expansion,  upon  the 
front  of  the  patella,  makes  a  material  diffei'ence  in 
these  cases,  because  it  is  a  part  of  great  importance 
in  the  cure.  According  to  this  author,  a  portion 
of  it,  in  simple  fractures  of  the  patella,  generally 
escapes  laceration,  and  the  separation  of  the  frag- 
ments is  then  not  very  considerable  ;  but  the 
violent  action  of  the  extensor  muscles,  a  fall  sub- 
sequent to  the  fracture,  or  the  bending  of  the  knee 
too  much,  may  separate  the  pieces  of  bone  far  from 
each  other,  and  rupture  the  tendinous  expansion. 
{Mai.  Cliir.  t.  iii.  p.  328.)  According  to  Sir  A. 
Cooper,  "  when  the  ligament  is  but  little  torn, 
the  separation  will  be  but  half  an  inch;  but  under 
great  extent  of  injury,  the  bone  may  be  drawn  five 
inches  upwards,  the  capsular  ligament,  and  ten- 
dinous aponeurosis  covering  it,  being  then  greatly 
lacerated."    {Surr/ical  Essays,  part  ii.  p.  84.) 

The  upper  portion  of  bone  may  be  moved  trans- 
versely, and  pain  is  thus  excited,  but  no  crepitus 
can  be  felt,  as  the  two  pieces  of  bone  are  not  sufK- 
ciently  near  each  other.  When  the  swelling  of 
the  knee,  consequent  on  fractures  of  the  patella,  is 
great,  the  symptoms  of  the  injury  may  be  more  or 
less  obscure.  However,  in  consequence  of  the 
inability  of  the  extensor  muscles  to  move  the  leg, 
except  in  a  few  cases  where  the  fracture  is  very 
low,  the  patient  cainiot  stand  without  difficulty, 
and  is  unable  to  walk. 

The  broken  patella  commonly  unites  by  means 
of  a  ligamentous  substance,  instead  of  bone. 
However,  that  an  osseous  union  may  follow  a 
transverse  fracture  of  the  patella,  and  still  more 
frequently  a  perpendicular  one,  is  a  fact  of  which 
there  is  not  now  the  slightest  doubt.  Thus,  Lal- 
lenicnt  has  published  an  unequivocal  specimen  of 
a  transverse  fracture  united  by  bone,  with  the 
history  of  the  case,  and  the  appearances  after  the 
death  of  the  patient  from  some  other  affection. 
{[{oyer,  Mai.  Cliir.  t.  iii.  p.  355,  &c.)  In  the 
collection  of  Dr.  William  Hunter,  there  is  one  well- 
marked  instance  of  the  bony  union  of  a  transverse 
fracture  of  the  patella,  and  other  examples  have 
been  seen  in  the  dead  subject  by  Mr.  Wilson. 
(0«  lite  Slrucliirc,  Physiolnyy,  c^-c,  of  the  S/celelon, 


p.  240.)  In  Sir  Charles  Bell's  museum  were  like- 
wise similar  specimens,  one  or  two  of  which  are 
now  in  the  museum  of  University  College.  {Oji 
Injuries  of  the  Spine  and  Thigh-hone,  pp.  57,  58.) 
The  reason  why  transverse  fractures  of  the  patella 
do  not  commonly  unite  by  callus,  is  not  owing  to 
the  want  of  power  in  this  bone  to  produce  an 
osseous  connecting  substance ;  for,  as  Larrey  has 
several  times  noticed,  if  the  fragments  are  kept  in 
perfect  contact  by  means  of  a  suitable  apparatus, 
their  bony  reunion  becomes  so  complete,  that 
■scarcely  any  vestige  of  the  injury  can  afterwards 
be  traced.  {Journ.  Complem.  t.y'm.  p.  114.)  And 
what  must  add  strength  to  the  purport  of  the  fore- 
going remarks,  is  the  consideration,  that  perpen- 
dicular or  longitudinal  fractures  of  the  patella,  which 
are  not  liable  to  any  displacement  from  the  action 
of  the  extensor  muscles  of  the  leg,  readily  admit 
of  bony  union.  {Wilson,  On  the  Structure  and  Phy- 
siology, ^c.  of  the  Skeleton,  p.  239.)  This  is  a 
statement  which,  I  think,  could  not  be  rendered 
doubtful  by  any  experiments  made  on  animals, 
without  the  advantages  of  quietude  and  proper 
treatment.  Yet  there  are  other  facts  related, 
which  prove  that,  both  in  longitudinal  and  trans- 
verse fractures,  a  ligamentous  union  is  generally 
produced,  when  the  fragments  are  sepai'ated;  but, 
if  these  are  not  drawn  asunder,  an  osseous  union 
takes  place.  Thus,  in  one  case,  reported  by  Sir 
A.  Cooper,  one  third  of  the  patella  was  separated 
from  the  rest  of  this  bone,  and  had  united  by  liga- 
ment, a  free  "motion  being  left  between  the  frag- 
ments. {Surgical  Essays,  part  ii.  p.  9'4.)  The 
same  gentleman  divided  the  patella  longitudinally 
in  a  dog,  without  extending  the  division  into  the 
tendon  above,  or  the  ligament  below,  so  that  the 
fragments  could  not  be  separated.  In  three  weeks, 
a  close  bony  union  was  the  result,  (p.  95.)  A 
case  is  also  related,  in  which  a  gentleman  frac- 
tured the  patella  transversely,  and  the  lower  por- 
tion likewise  perpendicularly.  The  transverse 
fracture  united  as  usual,  by  ligament;  the  perpen- 
dicular one,  by  bone,    (p,  96.) 

Pott  and  some  others  thought  that  an  interspace 
between  the  two  pieces  of  the  patella,  with  a  cer- 
tain length  of  the  connecting  substance,  might  he 
advantageous  in  the  motion  of  the  joint  ;  but  De- 
sault,  Boyer,  Sir  A.  Cooper,  Sir  J.  Earle,  and 
others,  have  alwaj's  found  that  the  greater  the 
distance  between  the  two  pieces  of  the  bone,  the 
greater  is  the  difficulty  afterwards  in  walking  up  a 
rising  or  over  an  unequal  ground. 

[Much  separation  of  the  fragments  must  also, 
as  Sir  A.  Cooper  has  remarked,  produce  weakness 
in  the  limb  in  consequence  of  the  shortening  of  the 
extensor  nniscles,  for  the  shortening  will  necessarily 
be  attended  with  a  proportionate  diminution  of  their 
power.  This  weakness  of  action  will  also  in  pro- 
cess of  time  cause  atrophy  and  degeneration  in  the 
muscular  structure.  (See  Malgaimie,  vol  i  p 
4,54.) 

According  to  the  researches  of  Mr.  W.  Adams 
it  appears  that  it  is  only  when  the  friignients  are 
separated  by  a  short  interval  that  their  fractured 
surfaces  become  lirnily  united  by  a  new  fibrous  or 
ligamentous  material ;  when  the  separation  exceeds 
an  inch  or  an  inch  and  a  half,  the  bond  of  union 
consists  merely  of  a  tliickoning  of  the  aponeurotic 
structures  which  pass  over  tlie  front  of  the  patella, 
and  not  of  any  now  plastic  material  that  has  been 
effused  between  the  fragments. 
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A  second  fracture  in  tlie  same  patella,  or  ratlier— 
according  to  the  observation  of  most  surgeons— a 
rupture  of  the  ligamentous  union,  is  by  no  means  a 
rare  occurrence  ;  it  has  been  known  to  happen  for 
the  third  and  even  for  the  fourth  time  in  tlie  same 
limb.  The  second  injury,  however,  is  not  always 
rupture  of  the  ligament,  though  probably  this  is 
most  frequent ;  Mr.  Erichsen  states  that  in  all  the 
cases  which  he  has  seen,  it  has  been  a  real  fracture 
and  not  a  rupture  of  the  ligament — the  second 
fracture  having  been  always  situated  just  above  the 
line  of  the  original  one. 

It  has  also  been  repeatedly  noticed  that  persons 
who  have  broken  one  patella  will,  at  some  subse- 
quent period,  suffer  from  a  similar  injury  on  the 
opposite  side.  The  weakness  of  the  injured  limb 
probably  induces  the  patient  to  rely  more  for  sup- 
port on  the  sound  limb,  and  especially  so  in  any 
sudden  emergency,  till  at  last,  during  some  effort 
more  violent  than  usual,  this  in  its  turn  snaps 
across.] 

A  very  singular  case  is  mentioned  by  Sir  A. 
Cooper,  where  a  patella,  which  had  been  formerly 
broken,  and  united  by  ligament,  was  again  divided 
into  two  portions,  in  consequence  of  the  destruction 
of  the  uniting  medium  by  ulceration.  (Vol.  cit.  p 
100.)  A  case  is  also  on  record  where  the  ligament- 
ous uniting  substance  was  so  incorporated  with  the 
skin  that,  when  the  latter  happened  to  be  lacerated, 
the  knee-joint  was  laid  open,  and  amputation  be- 
came necessary.  (C.  Bell,  Op.  Surgery,  vol.  ii.  p. 
204.) 

Treatment. — The  chief  indications  are  to  overcome 
the  action  of  the  extensor  muscles  of  the  leg,  and 
to  keep  the  fragments  as  near  each  other  as  pos- 
sible, partly  by  a  judicious  position  of  the  limb, 
and  partly  by  mechanical  means.    The  first  indica- 
tion is  fulfilled  by  relaxing  the  abovementioned 
muscles  :  1st,  by  extending  the  leg  ;  ■2ndly,  by 
bending  the  thigh  on  the  pelvis,  or,  in  other  words, 
raising  the  femur  so  that  the  distance  between  the 
knee  and  anterior  inferior  spinous  process  of  the 
ilium,  and  brim  of  the  acetabulum,  may  be  as  little 
as  possible  ;  which  object,  however,  will  also  re- 
quire the  body  to  be  raised,  and  the  pelvis  some- 
what inclined  forwards,  so  that  the  rectus  may  be 
perfectly  relaxed.    In  short,  as  Richter  long  ago 
advised,  the  patient  should  be  almost  in  a  sitting 
posture,  the  trnnk  forming  a  right  angle  witli  the 
thigh.  {Bihl.  CIdr.  b.  vi,  p.  611.  Giittingen,  1782.) 
3rdly,  the  muscles  are  to  be  compressed  with  a 
roller.    The  second  indication,  or  that  of  placing 
and  maintaining  the  fragments  in  contact,  or  as 
nearly  so  as  circumstances  will  allow,  is  in  a  great 
measure  already  answered  by  the  above-recom- 
mended position  of  the  limb  and  trunk  ;  but  it  is 
not  perfectly  fulfilled  unless  the  upper  portion  of 
the  bone  be  also  pressed  towards  the  lower  frag- 
ment, and  mechanically  held  in  this  situation  by 
the  pressure  of  an  apparatus  or  bandage.  And, 
in  pushing  the  upper  fragment  towards  the  lower 
one,  the  surgeon  should  always  be  careful  that 
the  skin  be  not  depressed  and  pinched  between 
them. 

After  putting  the  patient  to  bed  upon  a  mat- 
tress, and  in  tlie  desirable  posture,  with  the  limb 
confined,  supported,  and  raised,  as  above  directed, 
upon  a  well-padded  hollow  splint,  Sir  A.  Cooper 
npplics  at  first  no  b:nidage  to  the  knee,  but  covers 
It  with  hnen  wet  with  a  lotion,  composed  of  lifi. 
Plumbi  acet.  dilut.  §  v,  and  spir.  vin.  ^  j.    If,  on 
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the  succeeding  day  or  two,  there  be  much  tension, 
or  ecchymosis,  leeches  should  be  applied,  and  the 
lotion  continued  ;  but  the  employment  of  a  band- 
age is  not  to  commence  until  the  tension  has  sub- 
sided ;  for  Sir  A.  Cooper  assures  us  that  he  has 
seen  the  greatest  suffering,  and  such  swelling  as 
threatened  gangrene,  produced  in  these  cases  by 
the  too  early  use  of  a  roller.    Instead  of  a  circular 
bandage,  placed  above  and   below  the  broken 
bone,  and  drawn  together  with  tane,  &c.  so  as  to 
bring  the  upper  fragment  towards'  the  lower  one, 
this  experienced  surgeon  prefers   the  following 
method:— A  leathern  strap  is  buckled  round  the 
thigh,  above  the  broken  and  elevated  portion  of 
bone,  and  from   this  circular  piece  of  leather 
another  strap  passes  under  the  middle  of  the  foot' 
the  leg  being  extended  and  the  foot  considerably 
raised.    This  strap  is  brought  up  to  each  side  of 
the  patella,  and  buckled  to  the  leathern  baud 
already  applied  to  the  lower  part  of  the  thigh.  It 
may  also  be  fastened  to  the  foot,  or  any  part  of  the 
leg,  with  tapes.    The  limb  is  to  be  confined  in  this 
position  five  weeks  if  the  patient  be  an  adult,  and 
six  if  advanced  in  years.     Then  a  slight  passive 
motion  is  to  be  begun,  and  to  be  gently  increased, 
from  day  to  day,  until  the  flexion  of  the  knee  is 
complete.    {Suryical  Essays,  part  ii.  p.  91.)  But, 
although  the  impropriety  of  making  any  constric- 
tion of  the  knee  with  a  bandage,  while  the  skin  is 
swelled  and  inflamed,  must  be  obvious,  the  sur- 
geon ought  to  be  apprised  that  such  swelling  and 
inflammation  ought  not  to  occasion  the  least  "delay 
in  placing  the  limb  in  the  right  posture,  and  press- 
ing the  upper  fragment  towards  the  lower  one. 
Mohrenheim  ascribes  the  lameness   formerly  so 
frequent  after  this  fracture,  partly  to  the  custom  of 
not  thinking  of  bringing  the  pieces  of  bone  together 
until  the  swelling  had  subsided,  and  partly  to  the 
fashion  of  bending  the  joint  too  soon,  with  the  view 
of  preserving  its  motion.    But,  says  he,  nothing 
can  be  clearer  than  that  it  is  most  advantageous 
to  attend  to  the  union  of  the  fracture  first,  and  to 
the  flexibility  of  the  joint  afterwards.  (Bcohaditim- 
gen,  b.  ii.  8vo.  1783.)    Boyer  has  likewise  re- 
marked that  the  uniting  substance  is  apt  to  yield 
and  become  lengthened  by  bending  the  knee'  too 
early,  and  he  therefore  never  allows  this  motion  to 
be  performed  before  the  end  of  two  months.  When 
the  ligamentous  substance  is  long,  and  the  patient 
very  slow  in  regaining  the  use  of  the  extensor 
muscles,  he  should  sit  every  day  on  a  table  and  en- 
deavour to  bring  them  into  action  ;  and  ns  this 
increases,  a  weight  may  be  afiixed  to  the  foot,  as 
Hunter,  Sheldon,  &c,  recommend. 

Nothing  keeps  the  leg  more  surely  extended 
than  a  long,  broad,  excavated  splint,  with  a  suitable 
pad  applied  to  the  posterior  part  of  the  thigh  and 
leg,  and  fixed  there  with  a  roller,  while  the  thigh 
itself  is  to  be  bent  by  raising  the  whole  limb  from 
the  heel  to  the  top  of  the  tliigii,  with  pillows,  which, 
of  course,  must  form  a  gradual  ascent  from  the 
tuberosity  of  the  ischium  to  the  foot. 

[M.  Malgaigne  objects  to  the  various  methods 
which  have  been  recommended  for  the  purpose  of 
approximating  the  fragments,  and  which  act  by 
circular  compression  of  the  limb,  not  only  on  ac- 
count of  their  inefliciency,  but  because  they 
depress  the  tendon  of  the  extensor  muscles  on  the 
one,  side,  and  the  iigamenlum  patellic  on  the  other, 
in  such  a  manner  as  to  tilt  the  fVagincnts  forward, 
and  to  separate  the  fractured  surfaces  in  front. 


Contact  may,  indeed,  be  obtained;  but  it  is  limited 
to  the  posterior  border  of  the  fracture,  wliile  tliere 
remains  a  wide  interval  in  front.  lie  has,  there- 
fore, devised  an  instrument  to  act  upon  the  pieces 
of  bone  themselves,  without  taking  its  bearings 
upon  either  the  integument  or  tendons.  The  instru- 
ment terminates  above  and  below  in  two  curved 
sharp-pointed  hooks,  which  he  passes  through  the 
skin  and  firmly  implants  in  the  upper  and  lower 
borders  of  the  bone.  The  apparatus  is  so  con- 
trived as  to  admit  of  its  ends  being  approximated 
by  means  of  a  screw;  and  in  this  way  the  fragments 
can  be  drawn  together.  Osseous  union  was  thus 
obtained  in  two  cases  which  he  relates,  and  in 
another  the  separation  was  not  more  than  a 
quarter  of  an  inch.  A  firm  hold  was  readily 
obtained  by  the  lower  hooks,  which  were  inserted 
beneath  the  thin  lower  border  of  the  bone,  so  as  to 
embrace  it  in  their  concavity  ;  but  there  was  more 
difficulty  with  the  upper  ones,  which,  being  in- 
serted upon  the  sloping  upper  surface  of  the  patella, 
were  found  to  have  a  tendency  after  a  time  to  slip 
downwards.  It  was  necessary  to  insert  these  very 
deeply,  or  they  only  took  hold  of  the  tendinous 
structures  on  the  front  of  the  bone,  and  they  re- 
quired to  be  held  very  firmly  in  their  place  until 
the  screw  was  tightened.  Tiie  apparatus  was  re- 
tained from  three  to  four  weeks,  and  in  one  instance 
as  long  as  forty-one  days.  The  irritation  produced 
was  very  trifling,  and  the  punctures  healed  in  two 
or  three  days  after  the  honks  were  removed.  (See 
Traite  desFracl.  t.  i.  p.  771.)  ] 

In  the  treatment  of  a  longitudinal  or  perpen- 
dicular fracture  of  the  patella,  the  leg  should  be  kept 
extended,  leeches  used,  and  a  cold  lotion  applied. 
After  a  few  days  a  roller  is  to  be  put  round  the 
limb,  and  then  a  laced  knee-cap,  with  straps 
buckled  round  the  limb  above  and  below  the 
patella,  and  a  pad  on  each  side  to  bring  its  parts 
as  nearly  as  possible  into  contact.  {Sir  A.  Cooper, 
vol.  cit.  p.  .90.)  The  experience  of  Dupuytren 
confirms  the  fact  that  a  longitudinal  fracture  of  the 
patplla  is  soon  firmly  consolidated.  {Annuaire 
Med.  Cldr.  da  Paris,  p.  94.  4  to.  Paris,  1819.) 

[Dupuytren  thought  that  the  action  of  the  muscles 
had  no  tendency  to  displace  the  fragments  in  a 
longitudinal  fracture.  Sir  A.  Cooper  even  believed 
that  it  would  approximate  them.  M.  Malgaignc 
has,  however,  well  explained  that  these  views  were 
erroneous;  and  that  on  the  one  hand  the  fibres  of 
the  vastus  externus  which  pass  obliquely  forwards 
to  be  inserted  into  the  external  angle  of  the  patella, 
and  on  the  other  those  of  the  vastus  internus,  vvhich 
are  attached  along  the  whole  length  of  the  internal 
border  of  the  bone,  must  necessarily  tend  to  draw  the 
fragments  apart.  The  separation  is  greater  when 
the  knee  is  flexed,  because  this  position  puts  tlie  ex- 
tensor muscles  on  tl)e  stretch,  but  it  is  still  present 
wlien  the  knee  is  extended,  unless  the  preser- 
vation of  the  fibrous  tissues  should  obviate  the 
effect  of  the  muscular  contraction.  The  interval  is 
greater  at  the  upper  than  at  the  lower  end  of 
the  bone.  The  knee  should  be  kept  in  the  ex- 
tended position;  but  liiere  is  no  necessity  to  flex 
the  thigh  upon  the  pelvis,  since  the  rectus  muscle 
has  no  influence  in  causing  the  separation.  Com- 
presses siiould  bo  carefully  fixed  on  each  side  of 
the  bono,  to  insure  the  contact  of  the  fractured 
surfacps.] 

C'nmpoiuid  friichires  of  tlie  patella  frpf|uently 
terminate  in  the  death  of  the  patient,  unless  auipu- 
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tation  be  performed  early.  The  injury,  however, 
does  not  invariably  lead  either  to  the  loss  of  life  or 
limb.  I  saw  a  case  in  St.  Bartholomew's  Hospital, 
in  the  year  1820,  under  Mr.  Vincent,  where  the 
patella  was  broken  to  pieces,  and  the  opening  so 
extensive  that  the  fingers  readily  passed  into  the 
joint ;  yet,  after  a  tedious  confinement,  the  forma- 
tion of  abscesses,  and  the  separation  of  several 
fragments  of  bone,  the  patient  recovered  with  a 
stiff  joint.  In  general,  however,  I  believe,  with 
Sir  A.  Cooper,  that  in  compound  fractures  of  the 
patella,  if  the  laceration  be  extensive,  or  the  con- 
tusion very  considerable,  amputation  will  be  re- 
quired ;  but,  if  the  wound  be  small,  the  patient 
not  irritable,  and  no  sloughing  of  the  integuments, 
or  ligament,  likely  to  occur,  it  will  be  best  to  try 
to  save  the  limb.  (Vol.  cit.  p.  99.)  The  wound 
should  be  re-united  as  speedily  as  possible,  and 
advantage  taken  of  evaporating  lotions,  perfect  rest 
in  a  desirable  posture,  a  very  low  regimen,  leeches, 
venesection,  and  saline  opening  medicines.  Since 
the  above  remarks  were  first  drawn  up,  I  saw 
another  case  of  bad  compound  fracture  of  the 
patella  in  St.  Bartholomew's  Hospital,  where  it 
had  been  about  a  month.  No  fragments  of  bone 
had  then  been  removed,  but  a  good  deal  of  matter 
issued  daily  from  the  wound,  and  the  patient  was 
in  considerable  danger  of  losing  his  limb,  or  even 
his  life. 

Fractuiies  op  the  Leg. 

[Fractures  of  the  leg  are  among  the  most  fre- 
quent of  all  fractures.  In  1101  cases  of  fracture 
occurring  at  the  Middlesex  Hospital,  and  recorded 
by  Mr.  Lonsdale,  209  were  fractures  of  the  leg  ; 
in  226  fractures  occurring  at  Guy's  Hospital,  and 
recorded  by  Dr.  Wilkinson  King,  66  were  of  the 
leg  ;  and  in  946  fractures  occurring  at  the  Penn- 
sylvania Hospital,  and  recorded  by  Dr.  G.  W. 
Norris,  293  were  of  the  leg.  (Firrio's  Surgery, 
p.  201.)  Thus,  in  a  total  of  2267  cases  of  fracture, 
638,  or  nearly  1  in  31,  were  fractures  of  the  leg. 
This  proportion  corresponds  almost  e.xactly  with 
the  statistics  collected  by  M.  Malgaignc  from  the 
records  of  the  Hotel-Dieu,  for  in  a  total  of  2328 
fractures  he  found  6.52  were  of  the  leg,  being  as 
nearly  as  possible  in  the  same  proportion. 

Fractures  of  the  leg,  like  those  of  the  fore-arm, 
may  be  divided  into  three  classes,  viz. : — 1.  Frac- 
tures of  both  bones.  2.  Fractures  of  the  tibia. 
3.  Fractures  of  the  fibula.  Of  these  varieties 
the  first  is  by  far  the  most  frequent  :  in  Mr. 
Lonsdale's  table,  of  289  fractures  of  the  leg,  197 
were  of  both  bones,  41  of  the  tibia  singly,  and  51 
of  the  fibula  ;  and  in  that  of  M.  Malgaigne,  out 
of  652,  515  were  of  both  bones,  29  only  of  the 
tibia,  and  108  of  the  fibula.J 

In  a  review  of  the  position  and  strength  of  ihe 
two  bones  of  the  leg,  it  will  apjicar  that  the  tibia 
supports  alone  the  whole  weight  of  the  body  as 
well  as  every  shock  directed  in  the  axis  of  the  limb 
and  many  kinds  of  force  applied  also  in  tlie  trans- 
verse direction,  without  operating  upon  any  par- 
ticular point.  Hence  the  frequency  of  fractures 
of  the  tibia  ;  and,  if  the  fibula  is  generally  broken 
likewise,  the  latter  injury  is  subsequent  to  the 
other,  and  takes  place  because  this  slender  bono 
is  not  ca[)al)le  of  bearing  the  weight  of  the  bodj'-, 
the  imi)ulse  of  external  violence,  or  even  the 
action  of  the  muscles,  after  the  tibia  has  given 
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■way.  {Dupmjtren,  Annuaire  Mad.  C7dr.  c/es 
Hopikuuv  cle  Paris,  p.  15.  4to.  Paris,  1819.)  On 
the  other  hand,  as  the  same  distinguislied  surgeon 
remarks,  the  fibula  being  principally  designed  as 
a  support  for  the  outside  of  the  foot,  it  is  par- 
ticularly when  this  function  is  to  be  executed  and 
its  lo\yer  end  has  to  make  resistance  to  efforts 
made  in  that  direction,  that  it  is  fractured  ;  and, 
if  the  lower  part  of  the  tibia  be  also  sometimes 
broken  by  the  same  force,  it  is  almost  always 
consecutively,  and  not  by  the  effect  of  a  direct 
and  simultaneous  action  upon  the  two  bones, 
(p.  ]  7.)  The  fibula  maj',  however,  like  the  tibia, 
be  broken  by  direct  violence. 


Fractures  of  both  Bones  of  the  Leg. 

[Fractures  of  both  bones  may  be  caused  either 
by  direct  or  indirect  violence.    In  the  former  case, 
as,  for  instance,  when  the  wheel  of  a  carriage  passes 
over  the  limb,  when  it  is  kicked  by  a  horse,  or 
when  a  heavy  substance  such  as  a  paving-stone 
falls  against  it,  both  bones  are  usually  broken  at 
the  same  level,  and  the  fracture  takes  place  at  that 
part  of  the  limb  to  which  the  force  is  applied;  but 
in  the  fracture  from  indirect  violence,  as  when  a 
person  falls  from  a  height  and  the  sole  of  the  foot 
is  the  first  part  to  reach  the  ground,  the  tibia  usually 
gives  way  in  its  lower  third,  which  is  its  weakest 
part,  and  the  fibula,  being  unable  to  sustain  the 
weight  of  the  body  thus  suddenly  thrown  upon  it, 
gives  way  consecutively,  not  always  or  necessarily 
at  the  same  level,  but  in  most  cases  several  inches 
higher  up.     Sometimes,  as  M.  Nelaton  has  re- 
marked, one  bone  is  broken  by  direct  and  the  other 
by  indirect  violence,  as  when  the  tibia  is  fractured 
by  a  blow,  and  the  fibula  is  broken  secondarily,  on 
account  of  its  not  being  able  by  itself  to  support 
the  weight  of  the  body.    This  is  especially  likely 
to  happen  if,  after  the  fracture  of  the  tibia,  the 
patient  makes  an  effort  to  walk,  or  struggles  to 
prevent  himself  from  falling.] 

The  usual  symptoms  denoting  a  fracture  of 
both  bones  of  the  leg,  are  a  change  in  the  direction 
and  shape  of  the  limb,  pain,  and  incapability  of 
walking,  or  bearing  upon  the  limb,  mobility  of  the 
fractured  pieces,  and  a  distinct  crepitus. 

The  fracture  may  be  transverse  or  oblique.  The 
first  case  is  most  common  in  children,  and  in  adults, 
who  meet  with  fracture  of  the  tibia  above  the 
lower  fourth  of  the  bone.  (See  Sanson,  in  Diet, 
de  Med.  et  de  Chir.  Pratiques,  t.  viii.  p.  557.) 

In  transverse  fractures  a  longitudinal  displace- 
ment cannot  easily  take  place,  on  account  of  the 
considerable  extent  of  the  surfaces  of  bone  ;  but, 
in  oblique  fractures,  the  inferior  fragments  are  al- 
most always  drawn  upwards  by  the  action  of  the 
posterior  muscles  of  the  leg. 

The  direction  of  the  obliquity  is  in  the  ma- 
jority of  cases  from  above  downwards,  and  from 
without  inwards,  the  end  of  the  upper  fragment 
mostly  projecting  and  presenting  itself  under  the 
skin  at  the  front  and  inner  part  of  the  leg.  Some- 
times, however,  when  tlie  solution  of  continuity  is 
obliquely  downward  and  outward,  the  anterior  pro- 
.lection  will  be  produced  by  the  lower  piece.  In 
both  kmds  of  displacement,  the  pointed  ends  of 
the  bones  may  tear  and  penetrate  the  integuments, 
ana  cause  a  compound  fracture. 

An  angular  displacement  m.ay  be  produced 
either  by  the  action  of  the  posterior  muscles  of  the 
«>o,  or  the  weight  of  the  font,  and,  in  boili  cases 


the  angle  projects  forwards.  But  it  may  be  di- 
rected posteriorly  if  the  heel  be  too  much  raised 
A  rotatory  displacement,  most  commonly  happening 
in  the  direction  outwards,  is  produce.l  by  the  in- 
clination of  the  foot  ;  but,  if  this  be  turned  too 
much  inwards,  the  rotatory  displacement  will  be 
in  that  direction. 

Fractures  near  the  knee  are  not  very  subject  to 
displacement,  on  account  of  the  thickness  of  the 
tibia  at  that  part.  When  displacement  does  occur 
the  upper  piece  is  usually  tilted  forwards,  under 
the  influence  of  the  extensor  muscles  of  the  knee- 
joint.  Fractures  near  the  knee  are  more  dangerous 
than  those  of  the  middle  of  the  bone,  because  often 
followed  by  inflammation  of  the  knee-joint.  Frac- 
tures close  to  the  ankle  are  also  severe  accidents. 
Oblique  fractures  are  more  difficult  of  manage- 
ment than  transverse,  and,  when  the  displacement 
IS  considerable,  the  integuments  are  in  danger  of 
being  torn  by  the  projecting  points  of  the  superior 
portion  of  the  tibia. 

To  bad  compound  fractures  of  the  leg  most  of 
the  observations  already  delivered  on  compound 
fractures  in  general,  are  applicable. 

Treatmeiit  of  Fractures  of  both  Bones  oftlie  Leg. 
—As  in  cases  of  fractured  thighs,  the  practitioner 
may  adopt  either  a  bent  or  a  straiglit  position  of 
the  Hmb  :  in  this  country,  surgeons  mostly  follow 
Pott's  advice,  and  select  the  first  one.     A  few, 
however,  are  advocates  for  the  extended  position' 
and  amongst  them  Dr.  Houston  deserves  to  be 
particularly  noticed,  on  account  of  the  ingenuity 
of  his  arguments,  the  novelty  of  his  views  re- 
specting the  causes  of  spasmodic  action  of  the 
muscles  in  these  cases,  and  the  facts  which  he 
brings  forward.     (See  Dublin  J  own.  of  Med. 
Science,  vol.  viii.)    But,  notwithstanding  his  ob- 
jections to  the  bent  position,  experience  has  taught 
me  that  it  is,  generally  speaking,  the  most  advan- 
tageous for  a  broken  leg.    The  strong  muscles  of 
the  calf  are  the  powers  which  tend  to  displace 
the  ends  of  the  fracture,  and  their'  relaxation  is  a 
thing  of  the  first  importance.    It  is  quite  different 
m  the  thigh,  where  the  muscles  are  so  numerous 
that  the  attempt  to  rehix,  by  any  position  of  the 
limb,  all  such  as  have  the  power  of  displacing  the 
fragments,  would  be  in  vain.    I  am  ready  to  ac- ' 
knowledge,  however,  that,  in  Pott's  method,  the 
apparatus  is  defective,  inasmuch  as  it  does  not 
keep  the  knee-joint  from  moving ;  yet  it  is  cer- 
tain that  such  motion  has  not  so  injurious  an 
effect  xipon  fractures  of  the  leg  as  it  has  -.ipon 
those  of  the  thigh.    When  the  case  is  complicated 
with  a  wound,  which  cannot  be  dressed  in  the 
bent  posture  of  the  limb  without  great  disturb- 
ance of  the  fracture,  the  straight  position  ought 
unquestionably  to  be  preferred.    With  respect  to 
one  of  Pott's  objections  to  this  position,  viz.  that 
it  makes  the  knee  stiff  for  a  long  while  afterwards, 
I  suspect  that  we  should  not  lay  much  stress  upon 
the  circumstance,  because,  as  Boyer  has  correctly 
observed,  it  is  always  the  joint  situated  below  the 
fracture  that  is  thus  affected. 

In  the  fracture  of  both  tibia  and  fibula  (says 
Pott)  the  patient  should  lie  on  the  injured  side 
with  his  knee  moderately  bent;  the  thigh,  body, 
and  leg  being  in  the  same  position  as  in  the  broken 
tliigh.  If  common  splints  be  used,  one  should  be 
placed  underneath  the  leg,  pxtcndiiig  frm"  above  the 
knee  to  below  the  ankle,  the  foot  being  properly  sup- 
ported by  pillows,  bolsters,  &c.;aud  another  splint 
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of  the  same  length  should  be  placed  on  the  upper 
side,  comprehending  both  joints  in  the  same  manner. 

Tlie  strong  muscles  of  the  leg  being  relaxed,  the 
surgeon  is  to  make  such  extension  as  seems  re- 
quisite for  biiiiging  the  ends  of  the  fracture  into 
even  apposition.  Then  he  is  carefully  to  raise  the 
leg  a  little  way  from  the  surface  of  the  bed  by 
taking  firm  hold  of  the  limb  above  and  below  the 
fracture,  and  elevating  the  broken  bones  together, 
in  such  a  way  as  shall  keep  both  the  upper  and 
lower  portions  as  nearly  as  possible  on  the  same 
level.  At  this  moment  an  assistant  should  put  ex- 
actly beneath  the  leg  the  under  splint,  which  has 
been  previously  made  ready  by  covering  it  with  a 
soft  pad,  and  laying  over  this  an  eighteen-tailed 
bandage.  The  limb  is  now  to  be  gently  depressed 
till  it  rests  on  the  apparatus.  The  surgeon,  before 
proceeding  further,  must  once  more  observe  that 
the  ends  of  the  bones  are  evenly  in  contact.  Being 
assured  of  this  important  point,  he  is  to  apply  a 
piece  of  soap-plaster,  and  lay  down  the  tails  of  the 
bandage.  Another  soft  pad,  well  filled  with  tow, 
is  next  to  be  put  over  the  upper  surface  of  the  leg, 
and  over  that  the  other  splint,  and  then  the  straps 
are  to  be  fastened. 

This  mode  of  treatment,  as  preferred  by  Pott 
and  his  followers,  is  seldom  adopted  at  the  present 
time.  The  disadvantage  of  leaving  the  limb,  and 
especially  the  knee,  movable,  must  be  self-evi- 
dent; and  whoever  has  had  the  opportunity  of 
observing  the  treatment  of  fractures  of  the  leg  in  a 
slightly  flexed  position,  on  M'Intyre's  double 
inclined  plane,  with  the  patient  on  his  back,  must 
be  fully  convinced  of  its  superiority  and  greater 
simplicity.  No  eighteen-tailed  bandage  is  re- 
quired. The  whole  limb,  including  knee  and 
foot,  is  kept  perfectly  steady.  A  circular  hole,  as 
advised  by  Mr.  Listen,  is  made  in  the  apparatus 
under  the  heel,  so  as  to  lessen  the  pressure  in  that 
situation,  and  the  chance  of  ulceration,  or  sloughing. 
The  apparatus,  lined  by  proper  pads,  receives  the 
limb  ;  the  foot  is  supported  upon  the  foot-piece, 
with  the  intervention  of  soft  materials  ;  and  the 
limb,  from  the  lower  part  of  the  thigh  down  to  the 
toes,  is  then  encircled,  together  with  the  double 
inclined  plane  and  its  foot-piece,  with  common 
rollers.  Of  these  we  generally  employ  three ;  one 
for  the  thigh,  knee,  and  upper  part  of  the  leg  ; 
a  second  for  the  foot  and  the  leg  ;  and  a  tliird  for 
the  central  part  of  the  leg,  and  place  of  the  frac- 
ture, which  is  put  on  last.  One  great  advantage  of 
this  method  is,  that  the  central  piece  of  the  roller 
may  be  removed  as  often  as  the  surgeon  pleases, 
and  the  fracture  examined,  or  if  a  compound  one 
the  wound  cleaned  and  dressed,  without  the  slight- 
est disturbance  of  the  fracture  itself,  or  any  motion 
of  the  limb. 

[It  is  an  advantage  to  have  the  foot-piece  fixed 
in  such  a  manner  as  to  admit  of  lateral  move- 
ments, so  that  the  toes  may  be  directed  outwards 
or  inwards,  by  which  means  any  tetidency  to  dis- 
placement of  the  foot  in  either  of  these  directions 
may  be  effectually  counteracted. 

Side  splints,  with  foot-pieces,  are  often  employed 
for  the  treat?ncnt  of  fractures  of  the  leg,  ami  in 
ordinary  cases  they  answer  sufHciently  well;  but 
they  do  not  afford  the  same  steadiness  and  security 
against  displacement,  especially  in  the  autero-pos- 
terior  direction,  as  the  ajjparatus  last  described,  nor 
are  they  so  comfortable  to  the  patient. 

Another  excellent  mode  of  treating  fractures  of 


the  leg  is  by  the  swing  apparatus  introduced  by 
Mr.  Luke,  and  in  common  use  at  the  London 
Hospital.  The  fracture  is  first  properly  adjusted 
and  placed  in  a  kind  of  fracture  box,  well  fur- 
nished with  cushions  ;  and  the  whole  is  then 
placed  in  the  interior  of  an  arched  cradle,  from  the 
upper  bar  of  which  it  is  suspended  by  straps.  A 
modification  of  Mr.  Luke's  apparatus,  with  some 
additions,  has  been  devised  by  Mr.  James  Salter, 
of  King's  College,  and  a  drawing  of  it  is  given 
by  Mr.  Fergusson.  (See  Pract.  Surg.  ed.  3. 
p.  404.)  By  this  method  of  swinging  the  limb 
the  fracture  is  less  likely  to  be  disturbed  by  slight 
movements  of  the  patient  than  when  the  appa- 
ratus rests  immovably  upon  his  bed.  After 
the  lapse  of  a  fortnight  or  three  weeks,  if  the 
case  progresses  favourably,  the  starched  bandage, 
strengthened  with  pasteboard,  may  be  substituted 
for  these  more  cumbrous  appliances,  and  the  patient 
may  be  allowed  to  walk  about  on  crutches,  with 
his  foot  supported  by  a  strap  which  is  buckled 
over  his  shoulders.  Many  continental  surgeons 
and  some  in  this  country  recommend  the  starched 
bandage  from  the  first,  and  allow  the  patient  to 
move  about  a  day  or  two  after  the  accident.  The 
more  common  practice  in  England  is,  however,  to 
use  it  more  as  an  auxiliary  to  the  other  methods, 
and  after  the  lapse  of  time  above  mentioned.  (See 
ante,  p.  688.) 

In  some  cases  it  becomes  necessary  to  employ  a 
certain  amount  of  permanent  extension  to  prevent 
the  tendency  to  retraction  and  overlapping  of  the 
fragments,  and  for  this  purpose  Desault's  long 
splint  or  some  modification  of  it  may  be  emploj^ed. 
Mr.  Fergusson  has  contrived  a  very  convenient 
and  simple  splint  suitable  for  cases  of  this  kind, 
and  also  for  fractures  of  the  thigh.  It  consists  of 
a  light  iron  bar  to  represent  the  long  splint,  with  a 
movable  foot-piece  attached  by  which  the  toes 
can  be  pointed  in  either  direction,  while  the  whole 
is  supported  upon  the  bed  by  a  sort  of  cross  bar 
attached  to  its  lower  end.  By  having  the  appa- 
ratus thus  supported  and  steadied,  the  trouble- 
some tendency  so  often  noticed  with  the  long 
.splint  of  the  foot  to  turn  out,  or  of  the  splint  to 
turn  forwards,  is  prevented.  For  a  drawing  and 
description  of  this  splint,  see  Fergusson,  Pract. 
Surg.  cd.  3.  p.  401. 

In  some  cases  of  oblique  fracture,  the  upper 
fragment  has  a  strong  tendency  to  project  forwards 
under  the  influence,  as  is  usually  believed,  of  the 
extensors  of  the  knee-joint,  and  obstinately  resists 
all  efforts  to  keep  it  in  its  place  either  by  position 
or  pressure.  For  cases  of  this  kind,  M.  Mal- 
gaigne  has  devised  an  ingenious  plan  of  treatment, 
by  which  direct  pressure  is  made  upon  the  dis- 
placed portion  of  bone  itself.  The  limb  is  placed 
on  a  double  inclined  plane,  well  padded,  with  the 
foot  siipported  against  a  foot-piece.  His  appara- 
tus consists  of  an  arched  plate  of  iron,  intended 
to  surround  the  anterior  three-fourths  of  the  Ic" 
at  about  a  finger's-breadth  distance  fronr  it  ;  at 
each  end  of  this  plate  is  an  aperture  through 
which  a  strap  and  buckle  may  be  passed,  by  means 
of  wliich  the  plate  can  be  fixed  firndy  to  the  in- 
clined plane  a  little  distance  above  the  seat  of  tho 
fracture.  There  is  an  aperture  in  the  centre  of  tho 
arched  iron  plate,  grooved  for  a  screw;  the  screw 
which  passes  through  this  opening  ends  in  a  sharp 
point,  which  is  intended  to  bo  inserted  throni'h 
tho  skin   into   tho  projecting  portion  of  bone. 
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This  having  been  done,  by  a  few  turns  of  the 
screw  tlie  bone  is  effectually  pressed  down  into 
us  place.  It  the  patient  remains  quiet,  the  point 
may  be  maintanied  in  its  place  for  twenty  or  thirty 
days  without  producing  suppuration  or  inflamma- 
tion, or  even  redness,  and  if  it  has  not  slipped  in 
consequence  of  having  been  inserted  too  obliquely 
upon  the  internal  surface  of  the  tibia,  the  small 
wound  which  it  leaves  will  very  rapidly  cicatrise. 
M.  Malgaigne  states  that  in  the  majority  of  cases 
m  which  this  instrument  was  employed,  not  the 
slightest  projection  remained  on  the  surface  of  the 
bone.    (Traiie  des  Fract.  t.  i.  p.  795.)] 


Fractures  op  the  Tibia. 
Fracture  of  the  tibia  alone  is  much  less  fre- 
quent than  fracture  of  both  bones  ;  indeed,  when 
the  size  of  the  tibia  is  compared  with  that  of  the 
fibula,  and  the  close  connection  of  these  bones 
to  each  other  is  remembered,  an  opinion  might  be 
formed  that  the  first  could  never  be  broken  with- 
out the  second.  Experience,  however,  proves  the 
contrary;  and  reasons  for  this  fact  may  be  deduced 
from  the  consideration,  that  the  tibia  is  the  bone 
which  supports  the  weight  of  the  body,  and  that  it 
IS  situated  at  the  fore  part  of  the  limb,  simply 
covered  by  the  skin,  and  much  exposed  to  the 
effects  of  direct  violence.  (See  Boyer,  Mai.  Chir 
t.  ui.  p.  373.) 

Fractures  at  any  point  of  the  two  upper  thirds 
of  the  tibia  can  scarcely  happen,  except  from 
direct  violence,  as  that  from  a  gunshot  wound,  a 
blow,  or  the  passage  of  a  heavy  body  over  the  leo-. 
But  the  lower  fourth  is  exposed  both  to  the  action 
of  direct  causes,  and  to  fractures  by  contre-coup  as 
they  are  termed,  like  those  which  happen  froi^  a 
lall  on  the  sole  of  the  foot  from  a  considerable 
height.    Fractures  of  the  lower  end  of  the  tibia 
alone  are  not  common  ;  the  fibula  being  almost 
always  broken  at  the  same  time.     (&«sok,  Diet, 
de  Med.  et  de  Chir.  Pratiques,  t.  viii.  p.  557.) 
When  the  tibia  alone  is  broken,  the  fracture  is 
frequently  transverse.    When  the  injury  happens 
near  the  knee,  the  great  extent  of  the  fractured 
surfaces  prevents  any  considerable  displacement 
of  the  fragments  ;    and  the  fibula,  acting  as  a 
support  on  the  external  side,  contributes  also  to 
this  effect.    Boyer,  however,  saw  one  instance  in 
which  the  tibia  had  been  broken  by  the  kick  of  a 
horse,  and  the  fragments  displaced  in  the  direction 
of  the  axis  of  the  bone,  which  displacement  could 
not  be  rectified,  and  the  bone  remained  permanently 
arched. 

[Sometimes  there  may  be  a  fracture  of  the 
upper  extremity  of  the  tibia  above  the  tibio-fibular 
articulation.  Sir  A.  Cooper  speaks  of  an  oblique 
Iracture  of  the  upper  extremity  of  the  tibia,  some- 
times extending  into  the  knee-joint  and  some- 
times not.  When  the  fracture  is  just  below  the 
joint,  but  not  extending  into  it,  the  lower  portion 
lias  a  tendency  to  be  drawn  upwards  on  one  side 
or  other  of  the  knee-joint,  according  as  the  obli- 
quity takes  a  direction  inwards  or  outwards.  (See 
1!''^r,^^"^!lV''  '^'^  ^^x^ocations,  ^-c.  B.  Cooper's  cd. 
V-  ^oO.)  When  there  is  an  oblique  fracture  of  the 
^IT^'.,'"',  r  "^"^  knee-joint,the  smaller 

b  it  If  '^'"8'"?"/  is  "si'ally  not  much  displaced, 
tl  e  tl'P  "'"^•■^^''^  "P»"  t'-e  rest  of 

''iJtnined.    As  m  the  fracture  of  the  condyles  of 


the  femur  into  the  joint,  great  swelling  and  inflam- 
mation of  the  knee  rapidly  supervene,  and  perma- 
nent stdtness  is  very  likely  to  result.] 

The  absence  of  displacement  sometimes  obscures 
the  diagnosis  of  fractui-es  of  the  tibia,  and  the  diffi- 
culty IS  further  increased  by  the  little  pain  and  in- 
convenience occasionally  attending  such  a  fracture, 
with  which  the  patient  has  been  known  even  to 
walk. 

Whenever  there  is  reason  to  suspect  the  acci- 
dent in  consequence  of  a  blow  or  a  fall  on  the  lee 
the  part  should  be  minutely  examined.  The' 
fingers  are  to  be  moved  along  the  anterior  surface 
and  sharp  edge  of  the  tibia,  the  slightest  inequality 
in  which  may  be  easily  perceived,  on  account  of 
their  being  covered  only  by  the  skin;  and  the  mo- 
tion of  the  pieces  may  be  distinguished,  by  grasp- 
ing the  opposite  ends  of  the  bone,  and  pushina 
them  m  contrary  directions.  However,  this  motion" 
and  the  crepitus,  are  not  always  very  plain,  on 
account  of  the  fibula  not  allowing  the  fractured 
portions  to  be  sufficiently  moved  on  one  another 

Treatment.~Yl\Q  treatment  of  a  fracture  of  the 
tibia  alone  should  be  conducted  in  the  same  man- 
ner as  a  fracture  of  both  bones ;  but  there  is 
usually  not  much  tendency  to  displacement,  and 
the  case  is  therefore  more  easily  manageable. 
Lateral  splints  may  be  used,  or  Liston's  modifica- 
tion of  M'Intyre's  apparatus;  the  latter  will  pro- 
bably be  found  more  comfortable  to  the  patient. 
After  a  few  days,  when  the  inflammation  has  sub- 
sided, the  starch  bandage  may  be  substituted  for 
the  splints,  and  the  patient  may  be  allowed  to 
move  about  on  crutches.] 

In  an  oblique  fracture  of  the  head  of  the  tibia 
extending  into  the  knee-joint.  Sir  A.  Cooper  re- 
commends the  straight  position,  because  the  femur 
preserves  the  proper  adaptation  of  the  fractured 
tibia  by  serving  as  a  splint  to  its  upper  portion, 
and  keeping  the  articular  surfaces  in  apposition. 
[Probably  a  slightly  flexed  position  would  answer 
equally  well,  and  be  less  likely  to  be  followed  by 
permanent  stiffness  of  the  joint.]  A  roller  is  to 
be  used  for  pressing  one  fragment  towards  the 
other;  a  pasteboard  splint  is  "also  to  be  applied 
with  the  same  view  ;  and  early  passive  motion  of 
the  joint  is  to  be  practised,  in  order  to  prevent 
ankylosis.  When  the  fracture  is  oblique,  but 
does  not  reach  into  the  joint,  he  prefers  placing 
the  limb  on  the  double  inclined  plane,  for,  the 
cause  of  the  deformity  being  the  elevation  of  the 
lower  portion  of  the  tibia,  the  weight  of  th-  leg 
keeps  the  limb  constantly  extended  as  it  hangs  over 
the  angle  of  the  inclined  plane,  and  thus  the  bone 
is  brought  into  as  accurate  apposition  as  the 
nature  of  the  fracture  permits.  {On  Dishcaiions, 
^0.  B.  Cooper's  cd.  p.  250.) 

Fractures  of  the  Fibula. 

Fractures  of  the  fibula  are  divided  b3''Dupu3'- 
tren,  Boyer,  and  all  the  best  writers  on  this  sub- 
ject, into  two  kinds  :  first,  those  in  which  the 
force  is  applied  directly  to  the  bone  itself;  secondly, 
the  more  frequent  and  important  cases,  in  which 
the  force  operates  upon  the  fibula,  through  the 
medium  of  the  foot.  In  the  first  kind  the  fracture 
may  happen  at  any  part  of  the  bone  ;  in  the 
second  variety  it  is  very  rarely  more  than  three 
inches  above  the  extremity  of  the  malleolus  cx- 
tcrnus.    Diipiiytren  states  that  of  207  fractures  of 
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the  fibula  observed  by  him,  seven-tenths  of  them 
happened  to  the  right  leg  ;  only  one-tenth  were 
caused  by  direct  violence,  such  as  a  blow  or  the 
passiige  of  some  heavy  body  over  the  limb ;  tlie 
remaininc;  nine-tenths  were  produced  by  indirect 
force  applied  to  the  foot  either  in  the  direction  of 
adduction  or  abduction,  six-tenths  being  caused  by 
violent  adductive  motions  of  the  foot,  three-tenths 
by  similar  abductive  movements.  With  respect 
to  the  seat  of  the  fracture  of  the  fibula,  in  five- 
tenths  it  was  two  inches  from  the  lowermost  point 
of  the  external  malleolus  ;  in  three-tenths,  below 
this  point ;  and  in  two  above  it.  Cases,  within  two 
inches  of  the  external  malleolus,  were  often  com- 
plicated with  displacement  of  the  foot  ;  the  others 
but  rarelj\  (See  Dupuytren,  in  Annuaire  Med. 
Chir.  des  Ilopiiaux  de  Paris,  4to.  Paris,  1819  ; 
also,  in  Lefons  Orales  de  Clin.  Chir,  t.  i.  art.  10,  p. 
189.) 

With  respect  to  the  first  class  of  cases,  i.  e. 
those  arising  from  direct  causes,  the  situation  of 
the  fibula  on  the  outer  side  of  the  leg,  a  situation 
which  would  seem  to  expose  it  much  to  external 
violence  ;  its  slenderness  ;  the  interspace  left 
between  it  and  the  tibia,  at  the  middle  part  of 
the  leg  ;  and  the  way  in  which  each  end  of  it  rests 
npon  the  latter  bone,  would  lead  one  to  expect 
tiiat  its  middle  portion  must  often  be  broken  ;  yet 
the  case  is  less  frequent  than  might  be  appre- 
hended. And,  as  Dupiiytren  observes,  there  are 
two  reasons  for  this  fact;  viz.  the  protection  which 
the  fibula  receives  from  the  peronsei  muscles,  and 
the  rarity  of  circumstances  capable  of  producing  a 
fracture  by  a  direct  cause.  These  fractures,  which 
are  not  usually  attended  with  deformity,  and,  in 
some  cases,  even  do  not  hinder  the  patient  from 
bearing  upon  the  foot,  cannot  for  the  most  part  be 
ascertained,  unless  attention  be  paid  to  the  manner 
ill  which  the  accident  was  produced,  and  to  the 
presence  of  ecchymosis,  and  of  more  or  less  pain  in 
the  part  which  has  been  struck  or  pressed  npon  ; 
together  with  a  degree  of  irregularity  of  the  fibula, 
perceptible  by  the  fingers,  and  a  more  or  less 
distinct  mobility  and  crepitus  of  the  ends  of  the 
fracture. 

The  usual  causes  of  this  sort  of  fracture  are 
blows  on  the  fibula,  gunshot  wounds,  the  fall  of 
heavy  bodies  on  the  outside  of  the  leg,  or  the  pas- 
sage of  them  over  the  same  part.  The  foot  may  be 
slightly  twisted,  either  inwards  or  outwards,  but 
in  most  instances  the  accident  is  not  acconipauicd 
by  any  of  the  symptoms  so  often  complicating  other 
fractures  of  the  fibula,  produced  by  distortion  of 
the  foot,  and  is  easily  cured  by  means  of  rest.  A 
striking  analogy  may  be  remarked  between  frac- 
tures of  the  central  part  of  the  fibula,  and  those  of 
the  corresponding  portion  of  the  ulna,  and  this  in 
respect  to  causes,  symptoms,  treatment,  and  conse- 
cjiiences.  Fractures  of  the  middle  of  the  ulna,  like 
those  of  the  body  of  tlie  fibula,  arc  always  occasioned 
by  blows  or  falls  on  the  fractured  part,  or  by  vio- 
lence applied  directly  to  the  bono.  Sucli  fractures 
are  scarcely  ever  attended  with  any  deformity  in 
the  limb,  incapacity  of  moving  it,  or  displacement 
of  the  fragments;  and  just  as  some  individuals  are 
able  to  walk  with  a  broken  libuin,  others,  notwith- 
standing a  fracture  of  the  ulna,  are  found  capable 
of  using  their  fore-arm  nearly  as  well  as  if  it  were 
free  from  injury.  The  latter  case,  like  that  of  a 
fracture  of  the  fibula,  can  only  be  known  by  the 
recollection  of  the  way  in  which  the  hurt  was  re- 


ceived, the  pain,  ecchymosis,  irregularities,  motion, 
and  crepitus,  which  last  effects  are  also  not  very 
obvious  so  high  up  the  bone.  Like  fractures  of 
the  body  of  the  fibula,  those  of  the  body  of  the 
ulna  only  require  rest  and  discutient  applications, 
and  very  seldom  the  bandages,  &c.  necessary  in 
the  treatment  of  fractures  of  both  bones  of  the  fore- 
arm, or  of  the  radius  alone.    (Vol.  cit.  p.  50.) 

Fractures  of  the  fibula  from  an  indirect  cause 
may  happen  from  the  foot  being  violently  twisted 
either  inwards  or  outwards.  In  both  instances, 
the  cause  of  the  fracture  is  a  change  in  the  direc- 
tion of  the  line  in  which  the  weight  of  the  body 
is  transmitted.  In  the  first  case,  the  said  line, 
instead  of  following,  as  it  commonly  does,  the  axis 
of  the  tibia  and  falling  upon  the  astragalus,  crosses 
the  lower  end  of  the  tibia  and  the  ankle-joint  ob- 
liquely from  within  outwards,  and,  after  passing 
across  the  malleolus  externus,  extends  to  the  out- 
side of  the  member.  The  parts  then  supporting 
the  weight  of  the  body  are  the  malleolus  externus, 
and  the  lower  end  of  the  tibia ;  besides  which 
state  of  parts,  the  same  malleolus  is  subjected  to 
the  traction  of  the  external  lateral  ligaments, 
which  operate  with  great  force,  in  consequence  of 
those  ligaments  being  now  nearly  at  a  right  angle 
with  the  lower  end  of  the  fibula.  The  ligaments 
pull  upon  the  lower  border  of  the  malleolus,  while 
its  upper  part  is  pressed  upon  b)^  the  astragalus, 
which  is  propelled  from  within  outwards  by  the 
tibia.  The  result  is  a  fracture  of  the  fibula  an 
inch  or  an  inch  and  a  half  above  the  extremity  of 
the  malleolus,  and  nearly  opposite  the  lower  edge 
of  the  tibia.  The  latter  bone,  being  thicker  and 
stronger  than  the  fibula,  generally  resists,  and,  if 
the  malleolus  internus  sometimes  liappens  to  break, 
it  is  secondarily,  as  an  effect  of  the  displacement  of 
the  foot  inwards. 

In  the  other  example,  where  the  foot  is  twisted 
outwards,  the  centre  of  gravity  of  the  body,  in- 
stead of  following  its  usual  course,  obliquely  crosses 
the  lower  end  of  the  fibula,  the  ankle-joint,  and 
the  malleolus  internus,  and  falls  on  the  ground  at 
a  greater  or  lesser  distance  from  the  inner  edge  of 
the  foot.  On  the  one  side,  the  internal  lateral 
ligaments  and  malleolus,  and  on  the  other  the 
lower  end  of  the  fibula,  are  then  the  parts  which 
have  to  bear  the  weight  of  the  whole  bodj-,  and 
the  force  of  the  muscles  ;  and  they  are  also  the 
parts  which  are  torn  and  fractured, — first,  the  in- 
ternal lateral  ligaments,  or  the  malleolus  ;  and, 
secoiullj^  the  lower  portion  of  the  fibula.  [Aiimc- 
aire  Med.  Chir.  de  Paris,  1819,  pp.  (iC,  07.)  Some 
of  the  symptoms  of  a  fracture  of  the  fibula,  from 
an  indirect  cause,  depend  upon  tlie  fracture  of  that 
bone,  and  others  upon  the  dislocation  of  the  foot. 
They  are  divided  by  Dupuytron  into  two  kinds  ; 
viz.  presumplivo,  and  charactcrislic.  The  first 
are,  the  way  in  which  the  patient  received  his 
hurt  ;  a  noise  or  sort  of  crack  heard  by  him  at 
the  instant  of  the  injury;  a  fixed  pain  at  the  lower 
part  of  the  fibula ;  a  difficulty  or  inability  of 
walking  ;  more  or  less  swelling  round  the  ankle, 
especially  aliout  the  malleolus  externus  and  lower 
portion  of  the  fibuhi.  'HUa  cliaraciGnsCic  si/mploms 
are,  an  irregularity  and  unnalui'.Tt  .mobility  of 
some  point  of  the  lower  cud  of  the  fibula  ;  a 
crepitus,  which  can  be  more  or  less  distinctly  felt 
by  pressing  upon  and  moving  the  part  ;  mobility 
of  the  whole  foot  transversely,  or  horizontally  ;  a 
facility  of  bringing  the  lower  end  of  the  fibula 
i  3  c  4 


FRACTURE, 
towards  the  tibia  by  pressure  ;  a  change  in  the 
point  of  incidence  of  the  axis  of  the  limb  upon  the 
toot  ;  distortion  of  the  foot  outwards,  and  some- 
times backwards  ;  rotation  of  the  same  part  upon 
Its  axis  fl-om  within  outwards  ;  an  angular  depres- 
sion, more  or  less  manifest,  at  the  outer  and  lower 
part  of  the  leg  ;  projection  of  the  internal  mal- 
leolus ;  disappearance  of  almost  all  these  sym- 
ptoms, as  soon  as  reduction  is  effected  by  a  force 
applied  to  the  foot ;  and  their  immediate  recur- 
rence when  such  force  is  discontinued,  particu- 
larly if  the  limb  be  in  the  extended  posture.  fVol 
cit.  p.  68.)  ^ 

[The  different  modes  in  which  the  indirect  frac- 
ture of  the  fibula  may  be  produced  have  been  the 
subject  of  much  discussion.  Dupuytren  stated  that 
in  his  207  cases  of  fracture  of  the  fibula  (after  set- 
ting apart  one-tenth  produced  by  direct  violence), 
six-tenths  arose  from  violent  adductive  movements 
of  the  foot,  and  three-tenths  from  similar  abductive 
movements.  This  is  not  the  opinion  of  surgeons  ge- 
nerally in  this  country,  who  believe  that  the  frac- 
ture from  eversion  is  more  frequent  than  that  from 
inversion  of  the  foot.    Certainly  the  displacement 
of  the  foot  which  often  accompanies  or  follows 
fracture  of  the  fibula  is  much  more  frequent  in 
the  direction  outwards,  as  described  by  Mr.  Pott, 
than  in  the  direction  inwards,  and  it  is  impossible' 
to  understand  how  the  foot  can  be  displaced  out- 
wards, by  violence  which  operates  in    such  a 
direction  as  to  invert  it.    Neither  are  we  disposed 
to  agree  with  Dupuytren,  that  the  fracture  of  the 
fibula  from  eversion  of  the  foot  is  always  preceded 
by  rupture  of  the  internal  lateral  ligament  or 
fracture  of  the  internal  malleolus;  on  the  con- 
trary, it  is  found  that  in  many  cases  of  simple 
fracture  a  little  above  the  ankle  attributed  to 
eversion,  and  attended  with  little  or  no  displace- 
ment  of  the  foot,  the  symptoms  are  confined  to 
the  region  of  the  fibula,  and  there  is  no  evidence 
of  injury  in  the  neighbourhood  of  the  internal 
lateral   ligament   or   internal   malleolus,  which 
would  necessarily  be  the  case  if  the  injury  to 
these  parts^  always  preceded  the  fracture  of  the 
fibula.    It  is  more  reasonable  to  suppose  that  the 
twist  of  the  foot  first  occasions  the  fracture  of  the 
fibula,  and  often  stops  short  at  this  point  ;  but  if  it 
continues  to  operate,  or  if,  after  the  fracture,  the 
patient  should  bear  his  weight  on  the  injured  limb, 
which  has  then  lost  its  accustomed  support  on  the 
outer  side,  the  internal  lateral  ligament,  or  the  in- 
ternal malleolus,  may  give  way,  and  the  disloca- 
tion of  the  tibia  inwards  (or  of  the  foot  outwards) 
may  be  produced. 

But  although  fracture  of  the  fibula  from  eversion 
of  the  foot  is  probably  the  most  frequent,  there  is 
little  doubt  that  a  twist  of  the  foot  imuards  may 
also  fracture  the  bone  near  its  lower  extremity. 
Dupuytren  speaks  of  the  fracture  from  inversion 
as  often  producing  the  same  displacement  of  the 
foot  which  has  just  been  described.  It  is  difli- 
cult,  however,  to  understand  how  this  could  occur. 
The  explanation  of  such  cases  given  by  M.  Mal- 
gaigne  is  more  satisfactory  :  he  believes  that  the 
inversion  has  first  caused  the  fracture  of  the  fibula, 
and  that,  the  patients  having  attempted  to  bear 
ttieir  weight  upon  the  injured  limb,  the  dislocation 
duced  °"''^''i'<ls  has  been  subsequently  pro- 

It  is  as  well  to  remark  that  the  words  outwards 
ana  inwards,  applied  to  these  displacements  of  the 


foot,  are  here  used  in  their  most  obvious  sense  and 
not  in  the  sense  in  which  Dupuytren  employed 
them;  what  is  here  spoken  of  as  displacement  e;,- 
wards,  he  was  m  the  habitof  describing  as  displace- 
ment outwards.  (On  this  point,  see  Dislocations 
0/  the  An/de-jomt,  ante,  p.  571.) 

M.  Maisonneuve  rejects  the  fracture  by  abduc- 
tion    According  to  him  it  is  not  abduction,  but  a 
rotation  of  the  point  of  the  foot  outwards,  which,  ia 
ivf 'i'r","^  <=^"«e  of  the  fracture 

M.  Malgaigne  says  that,  judging  from  the  state- 
ments  of  patients,  the  majority  of  fi-actures  of  the 
hbula  take  place  from  a  movement  of  forced  ad- 
duction of  the  foot,  that  is  to  say,  from  the  effect 
01  a  fall  or  of  a  false  step,  in  which  the  weight  of 
the  body  falls  upon  the  external  border  of  the  foot 
He  thinks  It  difficult  to  explain  the  mechanism  of 
the  accident,  but  remarks  that  the  movement  of 
adduction  IS  usually  accompanied  by  an  inclination  of 
the  point  of  the  foot  inwards.    Others  are  attributed 
by  the  patients  to  a  fall  or  a  false  step  in  which  the 
weight  of  the  body  falls  upon  the  internal  border  of 
the  foot,  which  is  consequently  carried  in  the  direc- 
tion of  abduction;  but  he  thinks  that  the  abduction 
IS  almost  necessarily  associated  with  the  rotation 
of  the  point  of  the  foot  outwards,  as  explained  by 
M.  Maisonneuve.   His  experience  is  that,  whatever 
may  be  the  cause  of  tiie  fracture,  its  seat  is  usually 
from  two  and  a  half  to  three  inches  above  the  point 
of  the  malleolus,  and  rarely  higher  or  lower  than 
this. — Traite  des  Fraot.,  t.  i.  p.  808.] 

In  considering  the  varieties  of  simple  fracture 
of  the  fibula  with  reference  to  the  part  of  the 
bone  fractured,  the  Jirst  to  which  Dupuytren 
adverts   is  that  in   which  the  bone  is  broken 
more  than  three  inches  ahovc  the  ctiremity  of  the 
maileolns  externics ;  a  case  neither  accompanied  nor 
followed  by  any  displacement  of  the  foot,  and 
almost  always  produced  by  the  direct  application 
of  violence  to  the  broken  part  of  the  bone.  The 
second  variety  is  when  the  bone  has  been  broken, 
either  by  direct  or  indirect   force,  tviiMn  three 
inches  from  the  end  of  the  malleolus  ea-ternus,  and 
when  the  foot  is  not  displaced,  though  much  dis- 
placement   is  possible,  and  indeed  often  arises 
from  the  sliglitest  effort  or  movement  made  by 
the  patient  after  the  injury.    The  most  frequent 
point  of  fracture  is  about  two  inches  and  a  half 
above  the  extremity  of  the  outer  malleolus.  This 
is  generally  the  place  of  a.  fracture  caused  by  a 
twist  of  the  foot  outwards  ;  but  the  accident  may 
happen  lower  down,  as  is  commonly  seen  viieii 
the  fracture  is  occasioned  by  a  twist  of  the  foot 
inwards. 

[It  is  doubtful  whether  the  opinion  of  Du- 
puytren, which  has  been  acquiesced  in  by  most 
subsequent  writers,  that  the  fracture  from  inver- 
sion is  situated  nearer  the  malleolus  than  that 
from  eversion,  is  really  correct.  As  has  been 
already  mentioned,  M.  Mal^aigne's  opinion  is, 
that  whichever  be  the  direction  of  the  foot  at  the 
time  of  the  injury,  the  fracture  is  in  the  great 
majority  of  cases  situated  from  two  and  a  half  to 
three  inches  above  the  malleolus.] 

These  fractures  of  the  fibula,  abstractedly  viewed, 
are  not  of  much  importance  in  themselves  ;  but 
with  reference  to  the  manner  in  which  they  fa- 
cilitate the  dislocation  of  the  foot,  they  are  very 
serious. 

Amongst  the  most  frequent  complications  of 
fractures  of  the  fibula,  are  the  rupture  of  the  iu- 


ternal  lateral  ligament,  the  detachment  of  the 
point  of  the  inner  malleolus,  and  fracture  of  the 
lower  part  of  the  tibia. 

[These  conditions,  accompanied  by  dislocation 
of  the  foot  outwards,  constitute  the  injury  known 
as  Pott's  fracture,  or  Pott's  dislocation.] 

Besides  distortion  of  the  foot  outwards  or 
inwards,  as  attending  certain  fractures  of  the 
fibula,  another  complication  may  be  dislocation  ol 
the  foot  backwards,  produced  by  the  action  of  the 
muscles  of  the  calf,  and  not  by  the  same  causes 
which  broke  the  bone.  However,  whenever  the 
malleolus  internus  has  not  given  way,  the  disloca- 
tion is  incomplete,  and  the  foot  is  inclined  out- 
wards as  well  as  backwards.  (See  Dislocatims  of 
the  Ankle-joint.) 

Although  fractures  of  the  middle  and  upper  parts 
of  the  fibula  are  often  overlooked  and  neglected, 
there  is  no  displacement,  and  no  ill  consequences 
ensue  ;  but  things  are  different  with  regard  to  frac 
tures  of  the  lower  end  of  the  bone.  In  an  example 
of  fracture  of  tlie  lower  end  of  the  fibula,  that  was 
mistaken  for  a  sprain,  the  patient  was  permitted  to 
walk  about  before  union  had  taken  place.  The 
consequences  were  a  distortion  of  the  foot,  and  a 
tendency  to  a  dislocation  of  it  inwards,  followed  by 
such  severe  symptoms  as  nearly  led  to  amputation. 
After  a  confinement  of  eight  months,  the  limb  was 
saved;  but  the  ankle  continued  stiff,  and  of  course 
the  patient  was  yet  a  cripple.  (See  J.  Cloqtiet, 
Palholoyie  Cldr.  p.  45.)  Some  interesting  par- 
ticulars of  the  dissection  of  a  case  of  dislocation  of 
the  ankle,  and  fracture  of  the  fibula,  which  had 
been  neglected  for  three  or  four  weeks,  the  limb 
being  in  continued  exertion  all  this  time,  were  pub- 
lislied  by  Mr.  Lawrence.  (See  Med.-Chir.  Trans. 
vol.  xvii.  p.  58.) 

[According  to  M.  Malgaigne,  an  easy  and  sure 
means  to  distinguish  between  a  sprain  and  a  frac- 
ture of  the  fibula  unattended  with  displacement,  is 
to  make  pressure  successively  upon  the  lateral  liga- 
ments and  upon  the  outer  side  of  the  fibula,  from 
one  to  three  inches  above  the  malleolus:  pain  pro- 
duced by  pressure  upon  the  ligaments  indicates  a 
sprain;  pain  confined  to  a  limited  portion  of  the  fibula 
belongs  almost  exclusively  to  a  dislocation,  (t.  i. 
p.  812.)] 

Treatment  of  Fractures  of  the  Fibula.— ?q\X  % 
method  of  treating  fractures  of  the  fibula,  compli- 
cated with  luxation  of  the  tiliia,  is  described  iu  the 
article  Dislocations.  I  consider  it  a  very  in- 
ferior plan  to  that  followed  in  University  College 
Hospital  with  M'Intyre's  apparatus.  I  would 
make  the  same  observation  with  respect  to  Du- 
puytren'a  mode,  ingenious  and  scientific  as  it  is. 
Pott's  method  of  treatment  is  not  calculated  to 
prevent  the  falling-in  of  the  lower  extremity  of 
the  fibula  towards  the  tibia.  In  a  fracture  of  the 
lower  end  of  the  fibuln,  when  the  foot  is  brought 
into  the  state  of  extreme  adduction,  it  draws  liy 
means  of  tlie  lateral  ligaments  the  point  of  the 
outer  malleolus  in  an  inward  direction,  ami,  coti- 
Ber|iiently,  the  fractured  portion  corresponding  to 
it  is  drawn  outwards  from  the  tibia.  It  is  on 
this  principle  that  Dnpuytrcn's  mode  of  treating 
this  accident  is  founded.  In  all  cases,  then,  a 
fracture  of  the  fibula,  accompanied  with  distortion 
of  the  foot  outwards,  requires  nn  apparatus  which 
maintains  the  foot  turned  inwards,  and  the  inferior 
fragment  of  the  filnvla  raised  from  the  tibia,  and  in 
the  direction  of  the  superior  fragment.  The  simple 
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apparatus  recommended  by  Dnpuytren  is  as  fol- 
lows :  a  cushion,  a  splint,  and  two  bandages  are 
the  whole  of  it.    The  cushion,  made  of  linen,  and 
stuffed  two-thirds  full  of  hair-balls,  or  chaff  en- 
closed in  bags  in  the  usual  manner,  should  be  two 
feet  and  a  half  in  length,  four  or  five  inches  in 
breadth,  and  three  or  four  inches  in  thickness. 
The  splint  is  to  be  from  twenty  to  twenty-three 
inches  in  length,  and  three  inches  broad.  Lastly, 
the  two  rollers  should  each  be  from  four  to  five 
yards  in  length.    The  cushion,  doubled  in  the 
form  of  a  wedge,  should  be  applied  on  the  internal 
side  of  the  fractured  limb,  its  base  below,  and 
resting  on  the  internal  malleolus,  without  passing 
beyond  it  ;  its  summit  above  on  the  internal  con- 
dyle of  the  femur.    The  limb  is  thus  protected 
from  the  splint,  which  derives  from  the  pad  a  sup- 
port that  keeps  it  at  the  distance  of  several  inches 
from  the  internal  margin  of  the  foot,  and  at  the 
same  time  tends  to  throw  the  tibia  outward.  The 
splint,  applied  along  the  cushion,  should  extend 
six  or  seven  inches  below  it,  which  will  be  about 
four  inches  below  the  internal  margin  of  the  foot. 
These  parts  of  the  apparatus  being  thus  disposed, 
should  then  be  fixed  by  one  of  the  bandages  passed 
round  the  limb  below  the  knee,  when  the  portion 
of  the  splint  extending  below  the  cushion  will 
leave  between  itself  and  the  foot  an  interval  of 
several  inches,  and  furnish  &  point  (Tuppui  to  which 
the  foot  may  be  drawn  from  without  inwards.  In 
order  to  effect  this  purpose,  the  second  bandage 
should  be  drawn  from  this  point  over  the  instep 
and  heel,  alternately  embracing  the  splint  and  the 
parts  of  the  limb  j  ust  indicated,  in  circles  gradually 
lessening,  and  forming  the  figure  of  the  cipher  8 
with  the  crossing  part  on  the  splint.    Thus  the  ap- 
paratus acts  on  the  principle  of  a  lever  of  thB  first 
kind,  in  which  the  point  d'appui  is  the  base  of  the 
cushion,  a  little  above  the  malleolus  internus,  and 
in  which  the  resistance,  as  well  as  the  power  act- 
ing on  the  fracture,  are  in  the  extremities  of  the 
foot.  The  foot  thus  drawn  must  yield  to  the  action 
of  the  lower  bandage,  while  the  tibia,  pressed  by 
the  base  of  the  cushion,  must  be  propelled  out- 
wards with  the  astragalus.    Lastly,  it  is  evident 
that  as  the  lower  fragment  of  the  fibula  is  drawn 
downwards  by  the  external  lateral  ligaments  of 
the  ankle,  a  tilting  movement  must  be  produced 
on  the  external  surface  of  the  astragalus,  contrary 
to  that  which  displaced  it.     With  the  view  of 
obtaining  a  complete  reduction,  Dupuytren  says 
that  the  siu'geon  must  not  confine  himself  to  draw- 
ing the  foot  in  a  perpendicular  line  under  the  limb; 
it  must  be  brought  as  much  inwards  as  it  had  been 
turned  outwards  by  the  poronreal  muscles. 

After  the  foot  has  been  retained  a  good  while 
in  this  forced  state  of  adduction,  if  it  should  not 
return  to  its  ordinary  position,  the  defect  may  be 
easily  remedied  by  applying  the  preceding  appara- 
tus to  the  outer  sin-face  of  tlie  leg  and  foot. 

When,  with  a  fracture  of  the  fibula,  the  foot  is 
drawn  backwards  and  upwards,  Dnpuytren  applies 
the  splint  and  cushion  to  the  back  part  of  the  leg 
down  to  the  licol.  One  roller  is  applied  below  the 
knee,  and  a  second  round  the  lower  end  of  the 
tibia  and  splint.  A  square  pad  should  always  bo 
put  botwceia  the  lower  baiulage  and  the  tibia.  Of 
207  cases  of  fiactnro  of  the  libuln,  comprising  all 
the  varieties  of  this  accident  treated  in  the  abovo 
way  by  Dupuytren,  202  were  cured  ;  the  remain- 
ing five  died,  three  of  them  from  the  consequences 
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[In  a  fracture  without  displacement  of  the  foot 
or  at  the_  seat  of  fracture,  it  matters  little  what 
apparatus  is  employed;  lateral  splints  or  M-lntyre's 
apparatus,  succeeded  in  a  few  days  by  the  starch 
bandage,  will  answer  every  indication.  Indeed,  in 
all  cases,  whether  with  or  without  displacement 
M'Intyre's  splint,  or  Listen's  modification  is  as' 
convenient  and  effectual  an  apparatus  as  can  be 
desired.    (See  Dislucaiioiis  of  ihe  An/cle-Joini.)} 

[Fractures  op  the  Astragalus.] 
[A  fall  from  a  height  upon  the  foot  occasionally 
produces  a  fracture  of  this  bone,  but  it  is  a  rare 
lorm  of  accident.    In  a  simple  fracture,  the  frag- 
ments are  not  usually  displaced,  and,  beyond  °a 
general  swelling  of  the  ankle,  there  is  no  evidence 
externally  of  the  nature  of  the  injury,  which  is 
likely  to  be  mistaken  for  a  sprain.    Mr.  Lonsdale 
mentions  a  case  in  which  the  bone  was  broken  into 
several  pieces,  and  the  patient  was  treated  for  a 
severe  sprain,  there  being  no  reason  to  suspect  a 
Iracture,  which  was  only  discovered  after  the  death 
ot  the  patient,  which  took  place  on  the  twelfth 
day  from  the  severity  of  the  symptoms  which  en- 
sued.   (Treatise  on  Fi-act. -p.  531.)    The  fracture 
may  take  various  directions.    M.  Malgaigne  met 
with  a  case  m  which  it  was  transverse,  the  bone 
being  divided  into  an  anterior  and  posterior  half 
^lealso  mentions  a  case  under  M.Tavignot  where 
tlie  Iracture  was  in  the  antero-posterior  direction 
with  incomplete  fracture  of  the  neck  of  the  bone! 
feir  A.  Cooper  mentions  one  in  which  the  bone  was 
broken  almost  horizontally  into  an  upper  and 
lower  portion.    This  was  a  compound  dislocation, 
and  the  lower  ends  of  the  tibia  and  fibula,  with  the 
upper  division  of  the  astragalus,  protruded  throuah 
the  skin  at  the  outer  side  of  the  ankle.    It  was 
found  necessary  to  remove  this  part  of  the  bone 
before  the  dislocation  could  be  reduced,  but  the 
patient  idtimately  did  well ;  an  artificial  joint  was 
formed,  and  he  recovered  with  a  very  good  use  of 
his  foot.    (See  Sir  A.  Cooper,  On  Didocaiions,  &c 
ed.  hy  B.  Cooper,  p.  290.)      A  case  has  been 
already  referred  to  (see  art.  Dislocations,  ante, 
p.  582),  in  which  the  body  of  the  astragalus  was 
separated  by  fracture  from  the  head  and  neck, 
and  was  dislocated  forwards  upon  the  tarsus.  The 
dislocated  portion,  which  was  loose,  was  removed 
through  the  wound  on  the  dorsum  of  the  foot,  and 
the  patient  recovered  the  almost  perfect  use  of  his 
foot.] 

[Fractures  of  the  Os  Calcis.] 
[Fractures  of  the  os  calcis  maj'  be  produced  in 
two  ways, — by  muscular  action,  and  by  direct  vio- 
lence, such  as  a  fall  on  the  heel. 

Ot  ihtt/raclure  hij  muscular  action,  two  cases  are 
mentioned  by  Sir  A.  Cooper.  The  first  was  that 
of  a  lady  who  when  walking  in  a  field  stumbled 
and  fell,  and  was  for  some  time  unable  to  rise.  The 
OS  calcis  was  found  to  be  fractured,  and  its  posterior 
part  was  drawn  up  by  the  action  of  the  gastrocne- 
mius to  three  inches  from  its  situation.  She  was 
very  unruly,  and  would  not  submit  to  the  appropri- 
ate treatment;  the  bone  therefore  remained  in  this 
position,  and  the  interspace  was  filled  up  by  ligamen- 

OUS  sub  ,  jj^ 

bend  iul  ?  ''^''\'^'  ■'^W'-'  to 

I'end  and  extend  the  foot,  and  to  walk  tolerably 


the  care  of  Mr.  Green,  who  fractured  the  bone  W 
the  violent  action  into  which  the  muscles  of  the  W 
were  thrown  in  her  eflbrts  to  preserve  herself 
from  falling  downstairs.  A  high-heeled  shoewas 
used  for  the  purpose  of  keepin^the  tendo  Ach  lis 
n  Its  most  complete  state  of  Relaxation,  bu  i"l! 
mentous  union  only  could  be  efifected.  (See 
A.  Cooper,  On  Disloeations.  ^-e.  eel.      A  Co^e" 

*'"'«,^'/"d  in  most  other  cases  which  have 

suffici'entl    ''''        f  -  "Ot 

sufficiently  explained  ;  it  does  not  appear  whether 

any  considerable  portion  of  the  bone  detacJed 
01  whether  merely  the  surface  into  which  the  tendon 
IS  inserted  was  torn  off.    There  will  not  be  much 
difficulty  m  ascertaining  the  nature  of  the  iniury 
the  separated  portion  will  be  readily  felt,  drawn 
up  by  the  muscles  of  the  calf  to  a  greater  or  less 
extent.    Ligamentous  union  was  the  result  in  the 
two  cases  which  have  been  mentioned,  but  in 
others  which  have  been  recorded  osseous  union 
was  obtained,  and  there  appears  to  be  no  difficulty 
in  the  consolidation,  if  the  fragments  can  be  main- 
tained  m  contact  or  nearly  so.  The  treatment  con- 
sis  s  m  relaxing  as  much  as  possible  the  muscles 
oi  the  calf,  and  to  effect  this  the  leg  must  be  bent 
on  the  thigh,  and  the  foot  be  extended  on  the  le.^ 
A  convenient  apparatus  for  the  purpose  consists  of 
a  slipper,  to  the  posterior  part  of  which  a  strap  is 
attached,  which  is  passed  up  behind  the  leg  and 
tastened  to  a  broad  leather  belt  which  is  buckled 
round  the  lower  part  of  the  thigh.    The  resultina 
inconvenience  does  not  appear  to  be  great,  even  if 
osseous  consolidation  is   not  obtained,  but  the 
patients  are  able  to  walk  with  the  aid  of  a  high- 
heeled  shoe,  and  sometimes  even  without  this 
assistance,  nearly  as  well  as  before. 

In  the  fracture  from  direct  violence,  the  bone  is 
usually  more  or  less  comminuted,  and  M.  Mal- 
gaigne, who  was  the  first  to  call  attention  to  this 
form  of  injury,  speaks  of  it  as  the  "/hjc/Hre  par 
ecrasement.      It  is  more  frequent,  he  thinks,  than 
the  fracture  by  muscular  action.  It  is  almost  always 
produced  by  a  fall  on  the  heel,  and  the  bone  "is 
broken  into  several  pieces,  which  may  be  impacted 
into  each  other,  so  that  the  breadth  of  the  bone  is  in- 
creased, but  its  height  is  diminished.  This  fracture 
IS  situated  chiefly  in  the  sub-astragaloid  portion 
of  the  bone,  while  the    fracture    by  muscular 
action  always  occupies  that  part  which  is  posterior 
to  the  astragalus.    The  symptoms,  as  described 
by  M.  Malgaigne,  are  a  severe  pain  in  the  part, 
and  a  swelling  which  is  rapidly  developed  around 
the  two  malleoli,  the  instep,  part  of  the  dorsuui  of 
the  foot,  the  two  sides  of  the  foot  beneath  the 
malleoli,  and  part  of  the  sole,  while,  singularly 
enough,  the  heel  and  the  region  of  the  tendo 
Achillis  are  exempt  from  it.    This  swelling  masks 
the  deformity  of  the  parts,  but  on  e.\aniiiiation 
it  may  be  felt  to  be  soft  opposite  the  malleoli, 
while  under  the  malleolus  internus  the  finger  rests 
upon  an  abnormal  projection  formed  by  the  lesser 
process  of  the  os  calcis.    Crepitus  is  obscure  and 
sometimes  absent;  the  best  way  to  obtain  it  is  by 
lateral  or  twisting  movements  of  the  os  calcis. 
The   characteristic    deformity  is   an  increased 
breadth  of  the  os  calcis,  a  diminution  of  the  arch 
of  the  foot,  and  in  some  cases  an  increased  promi- 
nence of  the  heel.    The  fracture  is  usually  con- 
fined to  the  OS  calcis,  and  rarely  if  ever  complicated 
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with  fracture  of  the  astragalus  or  malleoli.  M. 
Malgaigne  mentions  two  cases  in  which  both  cal- 
c.iuea  were  simultaneously  fractured.    (See  Traiti 
lies  Frad.  t.  i.  p.  831.)    A  case  of  fracture  of  the 
03  calcis  from  a  fall  on  the  heel,  which  was  under 
the  care  of  Mr.  Ure  at  St.  Marj''s  Hospital,  has 
been  recorded  by  Mr.  Gascoyen,  then  one  of 
the  house-surgeons.     The  fracture  was  situated 
beneath  the  astragalus,  at  about  the  junction  of 
I  the  posterior  two-thirds  with  the  anterior  third 
of  the  bone.    There  was  unnatural  mobility  of 
the  heel,  and  crepitus  was  obtained  by  moving  it 
Literally,  and  also  by  holding  the  heel  and  flexing 
the  ankle.     The  parts  were  kept  steady  by  paste- 
board splints,  but  he  was  unable  to  walk  at  all  till 
more  than  six  weeks  after  the  accident,  and  it  was 
not  till  the  end  of  three  months  that  the  splints 
could  be  dispensed  with.    At  that  time  firm  union 
was  found  to  have  taken  place,  with  a  great  deposit 
of  callus  below  and  in  front  of  the  malleoli,  which 
somewhat  interfered  with  the  movements  of  the 
joint.    Mr.  Gascoyen  mentions  two  other  cases  of 
fracture  of  the  os  calcis  from  falls  on  the  heel 
treated  at  St.  Mary's  Hospital  ;  in  one  the  fracture 
was  situated  at  the  junction  of  the  posterior  two- 
thirds  with  the  anterior  third  of  the  bone,  in  the 
other  the  posterior  and  upper  extremity  was  sepa 
rated  from  the  rest  of  the  bone.    (See  Med.-CMr 
Trans,  vol.  xxxix.  p.  282,  1856.) 

In  this  form  of  fracture,  the  heel  is  not  usually 
displaced  by  the  action  of  the  muscles  of  the  calf; 
the  apparatus,  therefore,  which  has  been  recom^ 
mended  fur  the  fracture  by  muscular  action,  is  not 
required.  It  is  sufficient  to  keep  the  foot  quiet 
by  means  of  lateral  sphnts,  or  on  a  M'lntyre's 
apparatus,  till  the  inflammation  has'subsided,  and 
then  to  encase  it  in  pasteboard  until  consolidation 
has  taken  place.  Some  stiffness  of  the  neighbour- 
ing joints  will  remain  for  a  longer  or  shorter 
period.] 

[Fractures  op  the  Metatarsal  Bones, 
and  of  the  phalanges  of  the  toes.] 
[Fractures  of  the  metatarsal  bones  are  rare;  they 
are  usually  produced  by  direct  violence  applied  to 
tlie  dorsum  of  the  foot.  They  are  often  compound 
and  comminuted,  and  the  injury  of  the  bones  and 
soft  parts  may  be  such  as  to  necessitate  amputa- 
tion. There  may  be  little  or  no  displacement, 
especially  if  only  one  or  two  of  tlie  central  bones 
are  broken;  but  when  it  does  take  place  the 
anterior  fragments  are  usually  depressed  towards 
the  sole  of  the  foot. 

The  foot  should  be  kept  at  rest,  and  steadied  by 
a  splint  of  pasteboard  or  gutta-percha;  if  the  dis 
placement  just  alluded  to  should  be  present,  an 
attempt  may  be  made  to  remedy  it  by  making 
pressure  with  a  compress  on  the  sole  of  the  foot. 

Fractures  of  the  phalanges  of  the  toes  ure  usually 
compound  or  comminuted,  and  require  amputation 
In  a  simple  fracture,  a  narrow  bandage  stilfenod 
with  starch  will  answer  every  purpose.  In 
compound  fracture,  when  there  is  hope  of  saving 
the  toe,  it  should  be  fixed  tipon  a  narrovv  splint  of 
pasteboard  or  wood  placed  imder  its  plantar  sur- 
face.   Several  writers  have  remarked  that  frae 
tares  of  the  great  toe  are  often   followed  by 
symptoms  disproportionately  severe,  such  as  swell 
ing  of  the  foot  and  leg,  inllammation  of  the  absor- 
bents, the  formation  of  abscesses,  &c.] 

James  li.  Lane, 


For  Fractures  of  tlie  Cranium,  see  Head,  Injuries- 


of- 

For  information  on  fractures  grenerally,  consult 
J.  L.  Petit,  Traill  des  Maladies  des  Os,  8vo.  Paris, 
1723,  et  nouv.  ed.  par  M.  Louis,  2  t.  12rao.  1707.  Du- 
verncy,  Traits  des  Maladies  des  Os,  8vo.  Paris,  1751. 
Jonathan  Wathen,  The  Conductor  and  Containing 
Splints;  or,  a  Description  of  two  new-invented  Instru- 
ments, for  the  more  safe  Conveyance,  as  well  as  the 
more  easy  and  perfect  Cure,  of  Fractures  of  the  Leg-, 
2d  ed.  8vo.  Lond.  1767.    W.  Sharp,  in  vol.  Ivii.  of  the 
Philosopliical  Trans,  part  ii.  1767.  Pott, On  Fractures 
and  Dislocations,  2d  ed.  1 773.  T.  Kirkland,  Obs.  upon 
Pott's  General  Remarks  on  Fractures,  &c.  8vo.  Lond. 
1770;  also.  Appendix  to  the  same,  8vo.  Lond.  1771. 
Cases  in  Surgery,  by  C.  White,  edit.  1770.   J.  Aitken, 
Essays  on  several  Important  Subjects  in  Sursrery, 
chiefly  on  the  Nature  of  Fractures  of  the  Lonff  Bones 
of  the  Extremities,  8vo.  1771.  Boyer,  Traite  des  Mai. 
Chir.  t.  iii.  CEuvres  Chir.  deDe^an/^,  par  Bichat,  t.  i. 
Parts  of  the  Parisian  Chir.  Journal.  Sir  J.  Earle,  Obs. 
on  Fractures  of  the  Lower  Limbs  ;  to  which  is  added 
an  Account  of  a  Contrivance  to  administer  Cleanli- 
ness and  Comfort  to  the  Bed-ridden,  or  Persons  con- 
fined to  Bed  by  Age,  Accident,  Sickness,  or  other 
Infirmity,  8vo.  Lond.  1807.  Assalini,  Manuale  di  Cbir- 
urgia.  parte  prima,  Milano,  1812.  M.  le  Baron  Duptiy- 
tren,  Des  Fractures  ou  Courhures  des  Os  des  Enfans, 
in  Bulletin  de  la  Faculty  de  M(5d.  Paris,  1811.  Idem, 
Sur  la  Fracture  de  I'Extr^mit^  inf^rieure  du  P^rond, 
les  Luxations,  et  les  Accidens  qui  en  sont  la  suite,  iu 
Annuaire  M^d.  Chir.  de  Paris,  4to.  Paris,  1819.  Also, 
On  Fractures  of  Various  Bones,  in  Le9ons  Orales  de 
Clin.  4  tomes,  8vo.  Paris,  1832—1834.  M.  lloux,  Ke- 
lation  d'uu  Voyage  fait  h  Loudres  en  1814,  ou  Paral- 
l&le  de  la  Chir.  Angloise  avec  la  Chir.  rran90ise,  p. 
173,  &c.  Paris,  1815.   Med.  Chir.  Trans,  vol.  ii.  p. 
47,  &c. ;  vol.  V.  p.  358,  &c. ;  vol.  vii.  p.  103.  Sketches 
of  the  Medical  Schools  of  Paris,  by  J.  G.  Crosse,  p. 
87,  &c.  Sir  Asilcy  Cooper,  On  Dislocations  and  Frac- 
tures of  the  Joints,  4to.  Lond.  1822;  and  Obs.  on 
Fractures  of  the  Neck  of  the  Thigh-bone,  1823.  H. 
Earle.  Practical  Obs.  in  Surgery,  8vo.  1823.    W.  Gib- 
son's Institutes  and  Practice  of  Surgery,  8vo.  vol.  i. 
Philadelphia,  1824.    Sir  C.  Bell,  On  Injuries  of  the 
Spine  and  Thigh-bone,  4to.  Lond.  1824.    J.  Ames- 
bury,  On  Fractures  of  the  Upper  Third  of  the  Thigh- 
bone, and  Fractures  of  long  standing,  ed.  2.  8vo. 
Lond.  1829.  G.  W.IIind,  a  Series  of  Plates,  illus- 
trating the  Causes  of  Displacement  in  the  Various 
Fractures  of  tlie  Bones  of  the  Kxtreraities,  fol.  1835. 
[Edward  F.  Lonsdale,  Practical  Treatise  on  Frac- 
tures, Lond.  1838.  J.  F.  Malgaigne,  Traits  des  Frac- 
tures et  des  Luxations,  t.  i.  1847,  and  t.  ii.  1855,  avec 
un  Atlas  de  xxx.  Planches.  Chelitts,  System  of  Sur- 
gery, translated  by  J.  F.  South,  Lond.  1847.     R.  W. 
Smith,  On  Fractures  and  Dislocations,  Dublin,  1847. 
F.  II.  Hamilton,  Practical  Treatise  on  Fractures  and 
Dislocations,  Philadelphia,  I860.] 

FRiENUM  LINGUiF..  In  infants,  the  tongue 
is  sometimes  too  closely  tied  down,  by  reason  of 
the  frcenum  being  extremely  short,  or  continued 
too  far  forwards.  In  the  latter  case,  the  child  will 
not  be  able  to  use  its  tongue  with  sufficient  ease 
in  the  actions  of  sucking,  swallowing,  &c.,  in  con- 
sequence of  its  piiint  being  confined  at  the  bottom 
of  the  mouth.  Though  this  affection  is  not  unfrc- 
qnent,  it  is  less  common  than  is  generally  supposed 
by  parents  and  nurses.  When  the  child  is  small, 
and  the  nurse's  nipple  large,  it  is  common  for  her 
to  suppose  the  child  to  be  tongue-tied,  when,  in 
fact,  it  is  only  the  sniallness  of  the  child's  tongue 
that  prevents  it  from  surrounding  the  nipple,  so  as 
to  enable  it  to  suck  with  facility.  Mothers  also 
commonly  suspect  the  existence  of  such  an  erro- 
neous formation  whenever  the  child  is  long  in  be- 
ginning to  talk. 

The  reality  of  the  case  may  always  be  easily 
ascertained  by  examining  the  child's  mouth.  In 
the  natural  state,  the  point  of  the  tongue  is  always 
capable  of  being  turned  upward  towards  the  palate, 
as  the  frajnum  docs  not  reach  within  a  quarter  of 
an  inch  of  the  lower  part  of  the  tongue  from  the 
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apex.  But,  in  tongue-tied  children,  by  looking 
upon  one  side,  we  may  see  the  fra3num  extending 
from  the  back  part  to  the  very  point,  so  that  the 
whole  length  of  the  tongue  is  tied  down,  and  un- 
naturally confined. 

The  plan  of  cure  is  to  divide  as  much  of  the 
■  frsenum  as  seems  proper  for  setting  the  tongue  at 
liberty.    The  surgeon  presses  up  the  tongue  against 
the  palate  with  his  left  thumb  and  fore-fiiiger. 
The  incision  should  be  directed  downwards,  away 
from  the  tongue,  and  not  be  carried  upward  or 
backward,  lest  the  raninal  veins  or  arteries  be  cut  • 
an  accident  that  has  been  known  to  prove  fatal' 
For  the  same  reason,  the  scissors  used  for  this 
operation  should  be  blunt-pointed.    If  the  fore- 
finger and  thumb  prevent  the  parts  from  being  seen, 
the  tongue  must  be  pressed  up  with  a  spatula,  or 
a  director,  that  has  a  slit  in  which  the  frajnum 
may  be  placed,  as  long  ago  preferred  by  J.  L. 
Petit.    (See  M.  Velpeau,  in  Nouv.  Eltim.  de  Med 
op.  t.  ii.  p.  67,  8vo.  Paris,  1832;  and  M.  Mal- 
gaigne,  Mamtel  de  Med.  Opir.  p.  465,  ed.  2.  1 2mo 
Paris,  1837.) 

I  think  the  following  piece  of  advice,  ofl'ered 
by  a  modern  author,  may  be  of  service  to  prac- 
titioners who  ever  find  it  necessary  to  divide 
the  frasnum  lingucc:  "It  is  not  the  relations  of 
the  trunk  of  the  lingual  artery  alone,  which  the 
student  ought  to  make  himself  acquainted  with. 
He  will  do  well  to  study  the  position  of  the  arteria 
ranina  in  respect  to  the  frcenum  linguas.  This 
information  will  teach  him  the  impropriety  of 
pointing  the  scissors  upward  and  backward  when 
snipping  the  fra;num  ;  an  operation,  by  the  b}^, 
oftener  performed  than  needed.  He  will  learn 
that  the  ranular  artery  lies  just  above  the  attach- 
ment of  the  frasnum  ;  so  that,  if  he  would  avoid  it 
he  must  turn  the  points  of  the  scissors  rather  down- 
ward ;  if  he  do  not,  the  artery  will  probably  suf- 
fer." {A.  Burns,  Surgical  Anatomy  of  the  Head 
and  Neck,  p.  239.) 

When  an  infant  has  the  power  of  sucking,  this 
proceeding  should  never  be  resorted  to,  even 
though  the  frajnura  may  have  the  appearance  of 
being  too  short,  or  extending  too  far  forwards. 
{Fab.  Hddanus,  centur.  iii.  obs.  28.  Petit,  Mai 
Chir.  t.  iii.  p.  265.  edit.  1774.) 

Although  the  operation  of  dividing  the  frasnum 
liugUEB  is,  for  the  most  part,  done  without  any  bad 
consequences,  surgeons  should  remember  well  that 
It  18  liable  to  dangers,  especially  when  performed 
either  unnecessarily  or  unskilfully.    Besides  the 
fatal  events  which  have  occasionally  resulted  from 
wounding  the  raninal  arteries,  the  records  of  surgery 
furnish  us  with  proofs  that  the  mere  bleeding  from 
the  raninal  veins,  and  the  small  vessels  of  the 
tranum,  may  continue  so  long  in  consequence  of 
the  infant's  incessantly  sucking,  as  to  produce 
death.    In  such  cases  the  child  swallows  the  blood 
as  last  as  it  issues  from  the  vessels,  so  that  the 
cause  of  death  may  even  escape  observation.  But 
It  the  body  be  opened,  the  stomach  and  intestines 
wm  be  found  to  contain  large  quantities  of  blood. 
7„  n-  ^"""'^  d' Operations  de  Chirurqie, 

P-  202,''&r)''"'°''"  t.  iii' 

"ocl"."';i"  sometimes  following  an  uii- 

"  > .    c  n„;  "-''""^'"'^  '"^'i^'""  of  tl'o  f'-"^- 

«^ed,  '.^dln  "  '"n"  ^'^^^  lies 
'  """^  i-'iusos  eullucalion.  'I'l 
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observations  of 


Petit  on  this  subject  are  highly  interesting.  fSee 
Op.  cit.  t.  iii.  p.  267,  &c.)  ^ 

Lastly,  it  should  be  known  that  an  infant's  in- 
ability to  move  Its  tongue,  or  suck,  is  not  always 
owing  to  a  malformation  of  the  fra-num.  Some- 
imes  the  tongue  is  applied  and  glued,  as  it  were, 
to  the  roof  of  the  mouth,  by  a  kind  of  mucous  sub- 

whT/hrh   "I  "  ^''""''1  be  separated 

with  the  handle  of  a  spatula.  By  this  means 
infants  have  been  saved  which  were  unable  to 
suck  during  several  days,  and  were  in  imminent 
danger  of  perishing  from  want  of  nourishment. 
(See  Mem.  de  PAcad.  de  Chir.  t.  iii.  p  16 
ed.  4to.J  ^' 

t  li'/oe.i'^if'yn^''^'''  T""^  ^^''"^I'e^  Chir. 
I.  111.  p.  2bU,  iic.  Dioms,  Cours  d'Oni^ratinns  70  riA 

monstr.  SaOatier,  Mdd'ecine  Op. T  ,i  p  132  &c" 
Lassus,  Patholoffie  Chir.  t.  ii.  I  454  An 

«  n  k1"  t  ^^'J'"'"''  Nouv.  mm.  de  M^d.  Op.  t. 
deSild  0^„^4fi!-?f'-  i-P-ii"'0«'ffne,  Mauue 
ue  mea.  up.  p.  464.  12mo.  ed.  2.  Paris,  1837. 

FRAGILITAS  OSSIUM.  A  morbid  brit- 
tleiiess  of  the  bones.  Although  it  may  take  place 
at  different  periods  of  life,  it  is  remarked  to  be 
more  common  in  childhood  and  in  persons  of 
advanced  age.  (See  B.  Bell,  On  Diseases  of  the 
Bones,  p.  74.) 

Boyer  imputes  mollities  ossium  to  a  deficiency  of 
hme  in  their  structure  ;  fragititas  ossium  to  a  defi- 
ciency ot  the  soft  matter  naturally  entering  into 
their  texture.   This  is  not  the  view  usually  adopted. 
One  modern  writer  considers  preternatural  brittle- 
ness  and  flexibleness  of  the  bones  as  the  results  of 
different  degrees  of  the  same  cause.    One  degree 
produces  brittleness;  a  greater  degree  flexibleness, 
wi  h  greater  brittleness ;  the  most  aff!?ravated  form 
nio  hties  ossium.    (See  Ma,/o's  Human  Pathology, 
P-  ly.;     ihe  diseases  termed  rickets  and  mollities, 
however,  as  we  shall  find  by  a  reference  to  those 
articles,  are  at  all  events  combined  with  other 
pathological  changes  and  circumstances.  Boyer 
states  that  a  certain  degree  of  fragilitas  ossium  ne- 
cessarily occurs  in  old  age,  because  the  proportion 
0  iime  in  the  bones  naturally  increases  as  we  grow 
old,  while  that  of  the  organised  part  diminislies. 
Hence  the  bones  of  old  persons  more  easily  break 
than  those  of  young  subjects,  and  are  longer  in 
uniting  again.    In  old  age  the  cortex  of  the  bones 
IS  thinner,  and  both  in  it  and  the  cancelli  the 
quantity  of  phosphate  of  lime  diminished.    This  is 
one  cause  of  the  frequency  of  fracture  of  the  neck 
of  the  thigh-bone  in  elderly  persons.    (See  Mayo, 
op.  cit.  p.  ]  7.)  As  Mr.  Wilson  observes,  however, 
they  never  are  found  so  friable  and  fragile  as  to 
crumble  like  a  calcined  bone,  but,  on  the  contrary, 
they  contain  a  large  quantity  of  oil ;  a  fact  parti- 
cularly noticed  by  Snillaiit  (see  Hist,  de  la  Societc 
de  Mid.  1776,  p.  316);  and  when  dried  after 
death,  they  are  so  greasy  as  to  be  unfit  to  be  pre- 
served  as  preparations.    Their  organised  vascular 
part  is  diminished,  but  their  oily  animal  matter  is 
increased.    (  Wilson,  On  the  Skeleton  and  Diseases 
0/  Bones,  p.  258.) 

In  persons  who  have  been  long  afilictcd  with 
cancerous  diseases,  the  bones  sometimes  become  as 
brittle  as  if  they  had  been  calcined.  Saviard  and 
Louis  relate  cases  of  this  description.  (Obs.  Chir. 
ct  Joiirn.  dcs  Savans,  1691.  Ohs.  et  Pcmarqiics 
sur  l,-s  Kfrls  dii  Virus  Cancerai.v.  Paris,  1750. 
Pouieau,  CEuvres  Posthumes,  t.  i.)    Two  remark- 
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instances  of  tliis  kind  were  publislied  by  Mr. 
Iter   of  Poole.    In  the  first,  tlie  patient,  a 
Male  aged  82,  felt  the  riglit  thigh  suddenly  break 
.^he  was  standing  at  her  drawers.     For  several 
i;umths  previous  to  the  accident  she  had  had 
constant  and  very  severe  pain  in  the  part  of  the 
bone  which  was  broken,  and  she  had  been  long 
afflicted  with  a  cancerous  ulceration  of  the  mamma. 
After  death  the  bone  was  so  flexible  that  no  bony 
union  could  have  taken  place.    A  regular  dissec- 
tion of  the  limb  was  not  allowed.    In  Mr.  Salter's 
second  case,  the  patient  was  also  a  female,  66  years 
of  age,  and,  for  five  months  preceding  the  accident, 
had^laboured  under  violent  pain  of  the  right  thigh, 
and  a  thickening  of  tlie  periosteum  a  little  above 
the  patella.    As  her  friends  were  putting  her  into 
a  cart,  the  bone  snapped  about  three  inches  below 
the  trochanter.    For  several  years  she  had  had  a 
scirrhus  of  the  left  breast.    This  had  been  re- 
moved  and  the  wound  healed,  but  afterwards 
broke  out  in  the  form  of  cancerous  ulceration. 
In  this  stage  the  fracture  took  place,  and  was 
followed  in  about  three  months  by  her  death. 
Mr.  Salter  removed  the  thigh-bone,  and  brought 
it  liome  for  examination  ;  but  previously  to  its 
removal,  the  affected  limb  was   observed  to  be 
considerably  shorter  than  the  other,  and  flexible 
at  its  middle,  and  a  good  deal  deformed  by  a  pro- 
jection just  below  the  trochanter  major.  The 
muscles  "of  the  thigh  were  pale  and  shrunk  ;  a 
bloody  fluid  escaped  from  the  capsular  ligament 
of  the  knee-joint,  and  two  or  three  clots  of  pure 
blood  were  in  the  articular  cavity.    On  removing 
the  patella,  a  small  ulcer  was  discovered  in  the 
upper  and  external  part  of  its  articular  surface. 
The  thigh-bone  was  remarkably  soft  throughout 
its  whole  length,  and  the  knife  could  be  pushed 
through  it  at  any  part,  but  at  its  middle  it  was 
most  conspicuously  deficient  in  earthy  matter.  At 
about  three  inches  from  either  extremity  it  could 
be  bent  in  any  direction;  and  it  was  on  the  upper 
part  of  this  portion  that  the  fracture  had  taken 
place  ;  but  the  precise  situation  of  it  was  not  dis- 
tinctl3'  visible,  and  Mr.  Salter  conceives  that  there 
had  been  no  complete  separation,  like  what  occurs 
in  common  fractures.    The  distortion  did  not  arise 
from  any  overlapping:,  but  from  a  bending  of  the 
bone,    the  muscles  about  the  upper  part  of  the 
limb  were  confounded  together  into  an  uniform 
mass  of  a  pale  red  colour,  firm  and  cartilaginous, 
with  bony  spicula  thickly  dispersed  through  them, 
and  puriform  matter  sliglitly  tinged  with  blood 
issuing  from  the  cut  surfaces.    The  integuments 
had  suffered  no  change.    In  the  situation  of  the 
swelling  noticed  above  the  patella,  the  tendon  of 
the  cruralis  was  much  tliickimed  and  altered  in 
texture,  and  a  considerable  ([uantity  of  pus  came 
from  under  it  ;  the    subjacent    periosteum  was 
also  much  thickened,  and  readily  detached.  The 
parietos  of  the  bone  were  here  nearly  absorbed, 
and  the  medullary  cavity  was  filled  with  a  bloody 
pultaceous  substance.     (See  Mnd.  Chir.  -/raiis. 
vol.  XV.  p.  186.)    It  is  justly  infcncd  by  Mr. 
Salter,  that,  as  these  cases  correspond  in  so  many 
points',  the  predisposing  cause  of  fracture  was  pro- 
bably the  same  in  both.  Both  the  jiatieiits  laboured 
under  cancer  of  the  breast  ;  and  both  sutb^red 
much  from  previous  pain  and  lameness.  These 
cases,  it  is  to  be  remarked,  were  rather  specimens 
ol  niollities  ossiiim,  or  preternatural  flexibility  of 
the  b mos  atfuctod  ;  and  seem  to  have  dill'ered 


from  some  examples  of  fragility  on  record,  not  only 
in  their  cause,  but  in  the  circumstance  of  no 
attempt  at  ossification  having  taken  place  in  the 
broken  or  flexible  parts.    They  resemble  in  some 
respects  Mr.  Howship's  case;  yet  ditter  in  the  af- 
fection being  restricted  to  one  bone,  and  being  the 
sequel  of  a  cancerous  disease  of  the  breast.  In 
University  College  Hospital,  I  remember  a  woman 
who  had  long  laboured  under  cancer  of  the  breast, 
and  in  whom  several  spontaneous  fractures  had 
occurred  at  different  periods.    She  was  treated  in 
this  hospital,  first  for  a  fracture  of  the  humerus, 
and  afterwards  for  one  of  the  clavicle.    In  this 
case  every  fracture  ultimately  united. 

M:  Louis  mentions  a  nun  who  broke  her  arm  by 
merely  leaning  on  a  servant  ;  and  in  the  London 
Medical  Journal  an  account  is  given  of  a  person 
who  could  not  even  turn  in  bed  without  breaking 
some  of  his  bones.    One  of  Professor  Gibson's 
patients,  residing  near  Trenton  in  the  United  States, 
has  a  son,  19  years  of  age,  who  from  infancy  has 
been  subject  to  fractures  from  the  slightest  causes, 
owing  to  an  extraordinary  brittleness  of  the  bones. 
"  The  bones  of  the  arm,  fore-arm,  thigh,  and  leg, 
have  all  been  broken  repeatedly,  even  from  so 
trivial  an  accident  as  catching  the  foot  in  a  fold  of 
carpet  whilst  walking  across  the  room.    The  cla- 
vicles have  suffered  more  than  any  other  bone, 
having  been  fractured- eight  times.    What  is  re- 
markable, the  boy  has  always  enjoyed  excellent 
health,  and  the  bones  have  united  without  diffi- 
culty or  much  deformity."    {Institules,  S(c.  of 
Surgery,  vol.  i.  p.  370.) 

Similar  cases  are  mentioned  by  Mr.  B.  Bell.  A 
child,  he  observes,  fractures  a  limb.    The  fracture 
unites,  and  is  consolidated  perhaps  in  less  than  the 
usual  period.    Some  time  afterwards,  on  lifting  a 
moderate  weight,  or  on  giving  the  limb  a  slight 
twist,  it  is  again  broken,  and  again  unites.  Mr. 
Bell  saw  this  occur  three  times  in  different  parts  of 
the  right  humerus  of  a  child  five  years  of  age, 
within   the   short   period  of  eighteen  months. 
"  Several   similar   cases,"  he  says,  "  have  been 
under  my  care  :  in  all  of  them  the  patients  seemed 
to  enjoy  robust  health,  were  apparently  untainted 
by  scrolula,  and  their  fragile  bones  tniited  in  a 
sfiorter  space  of  time  than  I  have  generally  observed 
to  be  the  case  in  individuals  whose  bones  were 
tougher."    (On  Diseases  of  Bones,  p,  71.)  The 
same  author  has  been  able  to  discern  in  only  two 
cases  of  fragility  a  palpable  deviation  from  the 
healthy  structure  of  the  bones  affected.    The  sub- 
ject of  one  case  vvas  a  gentleman  at  the  middle 
period  of  life,  who  fractured  his  humerus  in  un- 
screwing a  music-stool.    The  fracture  was  com- 
minuted, and  did  not  unite.     The  arm  was  at 
length  amputated  by  Mr.  George    Bell  at  the 
shoulder.    On  examining  the  limb,  the  muscles 
around  the  fractured  bone  were  found  in  a  pulpy 
state.      The    bone,    surrounded     with  blood, 
partly  fluid   and  partly  coagulated,  was  almost 
friable,  and  its  whole  surface  perforated  by  innu- 
ineralile  small,  irregularly  shaped  holes,  giving  it  a 
reticulated  appearance.    (Op.  cit.  p.  72.) 

Ill  tlio  latter  stages  of  syphilis  the  bones  some- 
times become  remarkably  brittle.  ( I'lpliem.  Nal. 
C!ar,  dec.  ii.  ann.  iii.  obs.  112.  Walihcr,  Museum 
Aunt.  t.  ii.  p.  2!).) 

In  bad  cases  of  scurvy  the  bones  arc  occasiou.illy 
so  brittle,  that  they  are  broken  by  the  slightest 
cause,  and  do  not  grow  together  again.  {IJaitc/icr 
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von  den  KranU.  der  Kvoclicn, 
museum  of  University  College  „  „  .^..,n..n  u. 
trngility  from  scrofula;  the  humerus  hnving  broken 
in  two  places  from  merely  shampooing  the  limb. 

Dr.  Good  was  once  present  at  a  church  in  which 
a  lady,  nearly  seventy-two  years  old,  broke  both 
the  thigh-bones  by  merely  kneeling  down;  and, 
on  being  taken  hold  of  to  be  carried  away,  had  an 
OS  humeri  also  broken,  without  any  violence,  and 
with  little  pain.  Hardly  any  constitutional  dis- 
turbance ensued,  and  in  a  few  weeks  the  bones 
united.   {Study  of  Medicine,  vol.  v.  p.  332.  ed.  3.) 

The  fragilitas  ossium  of  old  age  is  incurable  ; 
but,  in  children,  the  tendency  depends  on  some' 
other  constitutional  disease,  and  can  only  be  cured 
by  a  removal  of  the  latter.  (See  Boyer,  On  Dis- 
eases of  the  Bones,  vol.  ii.) 

For  additional  remarks  on  brittleness  of  bones 
see  Fracture.  ' 

Consult  Waldshmult,  Dis.  de  Fractura  Ossium  sine 
Causa  violenta  externa.  Kilon.  1721.    Acret,  Cliir. 
Vorfaile,  b.  n.  p.  136.  Courtial,  Nouvelles  Ohs.  Anat. 
siir  les  Os,  p.  64,  12mo.  Paris,  1705.  Marceltus 
Vonatiis,  lib.  v.  c.  i.  p.  528.  Walther,  Museum  Anat 
vol.  11.  p.  29.   Schmucker,  Vermisclite  Schriften,  b 
1.  p.  38a.    A'ejife/i,  in  Edin.  Med.  Comment,  vol.  i. 
Hist,  de  1  Acad,  des  Sciences,  1765.  p.  65.  Hist,  cle  la 
Soc.  Royale  de  Medecine,  1777  and  1778.  p.  224.  Journ 
de  Mf!d.  t.  Ixxvii.  p  267.;  t.  Ixxxiv.  p.  216.  Isenflamm, 
Iract.  Bemeik.  uber  Knochen,  pp.  368.  415.  466 
I'abncinus  Hildanus,  cent.  ii.  obs.  66,  67,68.;  cent  v" 
obs.  89.  D'Aubenton,  Description  du Cabinet  du  Roi; 
t.  ill.    Meckren,  Obs.  Med.  Chir.  p.  341.  Amst.  1682. 
iVeidmann,  de  Necrosi  Ossium,  p.  2.  Francofurti 
1793. ;  and  the  writings  of  Diwerney,  Petit,  and 
Pringle.     Goodi's  Obs.  Appendix,    j.  IVilson,  on 
tlie  bkeleton,  &c.  p.  258.  8vo.  Lond.  1820.  Gibsn)i's 
Institutes  of  Surgery,  vol.  i.  p.  370.;  and  vol.  ii.  n 
70.  Philadelphia,  1825.    JB.  Bell,  on  Diseases  of  tlie 
Jiones,  p.  71.    Edin.  1828.    Salter,  in  Med.  Chir. 
Irans.  vol.  xv.  Uowship,  in  Edin.  Med.  Chir.  Trans 
vol.  11.  Herbert  Mayo,  outlines  of  Human  Patholoffv. 
p.  18.  8vo.  Lond.  1835. 


FUNGUS.  Any  sponge -like  excrescence. 
Granulations  are  often  called  fungous,  when  ihey 
are  too  high,  large,  and  unhealthy. 
,  FUNGUS  H^.MATODES.  (From  fungus, 
and  ai>a,  blood.)  So  named  by  Hey.  Milllike 
Tumour;  Monro.  Spongoid  Inflammalimi^  Burns. 
Soft  Cancer;  Auct.  Var.  Medullary  Sarcoma; 
Abernethy.  .  Fungoid  Disease;  Sir  A.  Cooper. 
Matiire  Encvplialoide,  ou  Cerehriformc  ;  Laennec. 
F ungus  Medullaris;  Maunoir.  Cephaloma  ;  Cars- 
well. 

This  disease  was  formerly  generally  confounded 
with  hard  cancer.  The  public  are  indebted  to  J. 
Burns,  of  Glasgow,  for  the  first  interesting  account 
nl  it  ;  and  the  subsequent  writings  of  Ploy,  Freer, 
I^aonncc,  Andral,  Carswell,  Wardrop,  LangstaiF, 
and  others,  have  made  us  still  better  acquainted 
with  the  subject. 

It  is  unquestionably  one  of  the  most  alarming 
diseases  incidental  to  the  human  body,  because  we 
know  of  no  specific  remedy  for  it  ;  and  an  opera- 
tion can  only  be  useful  (if  it  can  be  useful  at  all) 
at  a  time  when  it  is  very  difficult  to  persuade  a 
patient  to  submit  to  it.  Indeed,  when  the  dis- 
eased part  is  within  reach  of  operation,  and  extir- 
pated at  an  early  period,  a  recovery  hardly  ever 
louows  ;  for  experience  proves  that  it  is  not  a  dis- 
ease of  a  local  nature,  but  almost  always  extends 
o  a  variety  of  organs  and  structures  at  the  same 
time,  either  to  the  brain,  the  liver,  or  lungs,  &c. 
It  s  of  the  utmost  consequence  to  be  aware  of  th.'s 
■'«t,  since  wo  should  otherwise  be  induced  to  at- 
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68.)  In  the  |  tempt  many  hopeless  operations,  and  deliver  a 
specimen  of  prognosis  that  might  cause  disappointment  and 
.,.,„„  v,„„i,„„  censure.  In  a  large  proportion  of  patients  afflicted 
with  fungus  hajmatodes,  the  general  disorder  of  the 
system  is  indicated  by  a  peculiarly  unhealthy 
aspect;_a  sallow,  greenish-yellow  colour  of  the  skin 
which  IS  frequently  covered  with  clammy  perspira- 
tion ;  constant  troublesome  cough  ;  difficulty  of 
breathing,  &c. 

Fzmgus  HcBnwtodeswus  the  name  introduced  by 
Hey.  J.  Burns  has  called  the  disease  spongoid  il 
Jlamrtmtwn,  torn  the  spongy  elastic  feel  which 
peculiarly  characterises  it,  and  which  continues 
even  after  ulceration  has  taken  place.  The  exprcs 
sion,  fungus  hajmatodes,  is  by  no  means  an  eligible 
one;  because  the  disease  is  not  always  followed  by 
a  protrusion  of  a  bleeding  mass  ;  never  until  the 
disease  has  reached  an  advanced  stage  ;  and  then 
the  substance  which  projects  is  not  truly  a  fungus, 
but  the  medullary  matter  itself. 

If,  with  Dr.  Carswell,  we  regard  fungus  hama- 
todes  as  a  species  of  cancer,  then  we  may  compre- 
hend the  disease  under  his  general  definition  of 
the  latter,  as  consisting  in  the  formation  or  deposi- 
tion of  a  peculiar  substance,  which  presents  great 
variety  of  consistence,  form,  and  colour  ;  possesses 
a  vascular  organisation  of  its  own;  gives  rise  to  the 
gradual  destruction  or  transformation  of  tissues; 
affects  successively  or  simultaneously  a  greater  or 
less  number  of  organs  ;  and  has  a  remarkable  re- 
productive tendency.     Dr.  Kerr  defines  fungus 
hsematodes  "as  a  morbid  condition  of  the  body 
evinced  by  the  development  of  an  elastic  uneven 
tumor,  or  tumors,  not  painful  in  their  early  stage, 
and  becoming  so  only  by  implication  with  surround- 
mg  parts  ;  tending  to  ulceration  ;  and  by  ulceration 
presenting  to  view  a  soft  and  spongy  fungus,  rapid 
in  Its  grovyth,  readily  bleeding  in  vascular  textures, 
and  emitting  a  peculiar  serous  discharge,  of  a  very 
fetid  odour,  more  or  less  coloured  with  blood." 
{Cyclop,  of  Pract.  Med.  art.  Fungjis  HcBinatodes.) 
As  I  have  already  observed,  however,  the  protrusion 
is  not  a  fungus,  nor  is  its  structure  truly  spongy; 
the  disposition  to  hasmorrhage,  likewise,  depends,' 
as  Dr.  Carswell  has  pointed  out,  less  upon  the 
vascularity  of  the  surrounding  parts,  than  upon  its 
own  vascularity,  and  the  thinness  of  the  coats  of 
its  blood-vessels. 

The  consistence  of  fungus  hoematodes,  or  medul- 
lary sarcoma,  varies  in  difi-'erent  cases,  and  some- 
times at  difl'erent  points  of  the  same  tumour;  bciii" 
sometimes  more  dense  than  brain,  or  even  as  com- 
pact as  boiled  udder,  while  in  other  instances  its 
softness  is  equal  to  that  of  the  fostal  brain,  or  the 
milt  of  a  fish  ;  neither  is  the  colour  always  the 
same  in  every  case;  and  it  is  frequently  different 
at  various  points  of  the  same  mass.  Generally,  it  is 
like  that  of  the  medullary  substance  of  the  brain  ; 
but  sometimes  it  is  redder  in  particular  places,  or 
the  medullary  matter  is  broken  down  and  blended 
with  blood, and  there  may  then  be  within  the  swell- 
ing clots  of  blood.  It  was  the  doctrine  of  Laennec, 
that  the  soft  consistence  of  all  carcinomatous  form- 
ations is  invariably  preceded  bj'  a  hard  condition 
of  them.    This  opinion  is  not  entirely  renounced 
at  the  present  time,  though  the  investigations  of 
M.  Andral  and  Dr.  Carswell  clearly  prove  tliiit 
it  ought  to  be  so.    "The  carcinomatous  deposit, 
besides  being  modified  in  its  consistence  by  the 
tissues  in  which  it  is  contained,  is  equally  so  in 
consequence  of  n  difference  in  its  composition  ;  it 


may  be  citlicr  hard  or  soft  at  this  period;  and 
consequently  the  latter  state  is  not  necessarily  pre- 
ceded by  the  former."    (See  lUustraiions  of  the 
Elem.  Forms  of  Disease,  fasc.  iii.)     Dr.  Cai-swell 
ilkistrates  this  fact  by  reference  to  what  happens  in 
the  cellular  tissue  and  on  serous  surfaces  ;  and 
more  especially  on  the  surfaces  of  sores  formed 
by  the  destruction  of  protruded  portions  of  tumors, 
or  after  the  removal  of  the  breast,  eye,  or  testis, 
affected  with  carcinoma.    In  all  these  situations, 
he  observes,  the  deposited  substance  may  present, 
at  the  same  stage  of  its  formation,  the  opposite 
extremes  of  consistence  ;  being  in  one  case  as  hard 
as  cartilage,  and  more  or  less  transparent,  and  in 
another,  as  soft  as  brain,  and  quite  fluid,  and 
opaque. 

One  very  important  pathological  fact,  in  relation 
to  this  subject,  is  the  frequency  of  scirrhus,  medul- 
lary sarcoma,  and  fungus  hfematodes,  originating 
in  the  same  morbid  state,  and  passing  from  one  to 
the  other  in  this  order,  as  specified  by  Dr.  Carswell. 
Indeed,  he  adds,  we  often  meet  with  all  the  varie- 
ties of  scirrhas  and  medullary  cancer  (termed  by 
him  cephaloma),  not  only  in  different  organs  of  the 
same  individual,  but  even  in  a  single  organ.  I 
have  now  seen  many  cases  proving  the  truth  of 
these  statements  ;  yet,  probably,  the  doctrine  is 
correct  which  represents  fungus  hasmatodes  as  a 
distinct  malady,  although  it  may  be  consequent 
upon,  or  complicated  with,  other  alterations  of 
structure.    When  it  occurs  in  young  subjects,  it  is 
always  primary,  or  is  not  preceded  nor  attended  by 
the   carcinomatous  formation.     But  in  persons 
past  the  meridian  of  life,  in  whom  only  scirrho- 
cancer,or  hard  cancer,  is  met  with,  the  fungoid 
structure  is  sometimes  produced  consecutively,  or  in 
an  advanced  stage  of  it,  and  thus  occasionally  exists 
as  a  secondary  complication  with  that  disease,  or 
as  one  of  the  advanced  changes  of  structure  con- 
sequent upon  the  constitutional  vice."    (See  Dr. 
Copland's  Diet,  of  Praet.  Med.  art.  Fumjoid  Dis- 
ease.)   The  same  writer  adds  that,  m  a  few  in- 
stances, other  morbid  formations  besides  this  have 
been  found  associated  with  the  cerebriform  struc- 
ture, as  fibrous  tumors,  scrofulous  matters,  pus, 
melanosis,  hydatids,  and  earthy  deposits.  Diipuy- 
tren  notices  a  form  of  fungus  haematodes,  which  is 
pulsatory,  and  combined    with  erectile  tissue  ; 
which  latter  circumstance,  he  says,  may  render  the 
disease  susceptible  of  a  favourable  change  by  the 
ligature  of  the  artery,  whose  branches  keep  up  the 
circulation  in  it  ;   while  the  other  elementary 
matters  found  in  it,  in  greater  or  lesser  quantity,  as 
the  scirrhous  and  cerebriform,  are  a  great  impedi- 
ment to  the  success  of  this  method  of  relief.  (See 
Clin.  Chir.  t.  iv.  p.  59.,  and  Andral,  Anal.  Pathol. 
t.  i.  p.  21.0.)  The  blood-vessels  which  enter  scirrhus 
and  medullary  sarcoma  vary  greatly  in  number, 
and  sometimes  considerably  in  bulk.    They  are 
rarely  perceptible  in  any  of  the  varieties  of  scirrhus, 
and  arc  but  few  in  the  organised  and  mammary 
sarcoma,  which  are  considered  by  Dr.  Carswell 
as  varieties  of  medullary  sarcoma  (cephaloma)  ; 
•while,  in  ordinary  medullary  sarcoma,  they  are 
often  so  numerous' as  to  form  the  greater  portion 
of  the  hniin-like  tumor  in  which  they  ramify.  In 
tills   disease  they  are  described  by  the  latter 
eminent  pathologist  as  varying  in  diameter  from 
the  bread  til  of  a  hair  to  that  of  a  line,  and  to  pre- 
sent that  peculiarity  of  distribution,  always  more 
or  less  conspiciious  in  nowly-furiiicd  blood-vessels, 
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which  is,  that  their  ramifications  communicate  with 
a  common  trunk  at  its  opposite  extremities,  in  the 
same  manner  as  the  hepatic  and  abdominal  divi- 
sions of  the  vena  portse  do  with  the  trunk  of  this 
vessel.    They  are  frequently  varicose  ;  their  coats 
are  remarkably  delicate,  and  they  have  altogether 
much  more  of  a  venous  than  of  an  arterial  cha- 
racter.   According  to  Dr.  Carswell's  researches, 
they  appear  to  be  formed  apart  from  the  vascular 
system"  of  the  surrounding  textures,  as  they  can  be 
seen  to  originate  in  small  red  points,  situated  at  the 
centre  or  at  the  circumference  of  the  carcinomatous 
mass,  which  first  assume  the  appearance  of  slender 
streaks  of  blood,  and  afterwards  acquire  a  cylindri- 
cal arrangement  and  ramiform  distribution,  thereby 
constituting  what  may  be  denominated  the  proiJer 
circulation  of  medullary  sarcoma,  or  cephaloma. 
The  communication  between  these  vessels  and 
those  of  the  organ  in  which  the  medullary  sub- 
stance is  contained,  is  frequently  very  imperfect; 
a  circumstance  which,  together  with  the  delicacy 
of  their  structure,  renders  them  extremely  liable  to 
congestion  and  rupture.    The  most  minute  divi- 
sions of  these  vessels  terminate  by  pencillated  ex- 
tremities in  the  carcinomatous  matter,  where  they 
communicate  with  veins  and  arteries  belonging  to 
the  affected  organ.    The  latter  vessels,  which  Dr. 
Carswell  regards  as  forming  what  may  be  termed 
the  collateral  circulation  of  medullary  sarcoma, 
are  seldom  so  conspicuous  as  the  former  ;  though 
cases  now  and  then  occur  in  which  they  constitute 
the  greater  part  of  the  vascular  structure  of  the 
disease.    They  are  described  by  the  same  excel- 
lent pathologist  as  proceeding  in  a  radiating  direc- 
tion from  the  pedunculated  attachment  of  a  tumor, 
or  as  rising  along  its  circumference  in  the  cellular 
tissue,  separating  it  from  the  neighbouring  parts. 
It  is,  he  observes,  by  means  of  these  vessels  that 
the  materials  required  for  the  nutrition  and  growth 
of  such  tumors  are  supplied  ;  and  causes  inter- 
rupting this  collateral  circulation  will  occasion  the 
partial  or  complete  destruction  of  these  and  other 
tumors.     (See  Carsioell's  Illustrations  of  the  Elem, 
Forms  of  Disease,  fasc,  iii.) 

According  to  the  same  high  authority,  nerves 
have  never  been  detected  in  this  or  any  other 
vavicty  o(  canw.T  as  a  ne^u  formation,  though  they 
are  sometimes  included  within  agglomerated  tu- 
mors, or  even  a  single  tumor,  tbiit  has  happened. 


to  form  in  a  situation  through  which  they  pass. 
In  some  cases  the  nerves  have  participated  in  the 
change  of  structure  ;  but,  according  to  Dr.  Cop- 
land, they  have  not  been  found  changed  beyond 
the  limits  of  the  tumor.  In  the  eye  the  structure 
of  the  optic  nerve  is  constantly  altered;  and  in  ii 
case  referred  to  by  Mr.  Wardrop,  the  anterior 
crural  nerve  passed  into  the  centre  of  the  diseased 
mass,  and  was  so  completely  lost  in  it  that  it  was 
impossible  to  distinguish  one  structure  from  the 
other.  Observations  of  this  kind  led  M.  Maunoir 
to  suppose  that  the  medullary  matter  was  actually 
a  collection  of  nervous  pulp,  an  idea  very  incon- 
sistent with  the  well-known  insensibility  of  such 
medulliiry  matter.  M.  Fjobstcin,  in  combating  the 
doctrine  of  M.  Maunoir,  declares  that  he  has  seen 
cases  in  the  early  stage  of  which  the  nerves  passed 
through  the  tumor  without  undergoing  any  change. 

A  very  common  cliaracter  of  medullary  tumors 
is  to  bo  lobular,  the  lobules  being  closely  com- 
pacted together  and  enclosed  in  remarkably  fnio 
cysts,  the  presence  of  which  may  be  denionslrated 
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by  macerating  tlie  soft  substance  and  Wcasliing  it 
away,  or  dissolving  the  ineduliiiry  matter  with  the 
aid  of  allcalies.  This  lobiilated  and  encysted 
structure  is  generally  noticed  in  cases  where  the 
tumor  is  near  the  surface  of  the  bodj'.  These 
cysts,  in  which  the  medullary  matter  is  often  con- 
tained, are  externally  fibrous  and  cellular,  but 
iiiternally  they  present,  as  Dupuytren  remarks,  a 
completely  serous  organisation,  and  here  a  serosity 
exhales  from  them.-  Sometimes  the  medullary 
matter  originates  from,  and  is  adherent  to,  a  single 
point  of  the  cyst;  while  in  other  instances  it  ad- 
heres almost  to  every  part  of  the  interior  of  the 
cyst,  which  is  itself  closely  connected  to  the  sur- 
rounding textures.  Under  these  circumstances 
the  cj'st  is  fibro-cellular  or  entirely  fibrous.  (See 
Dupuytren,  in  Clin.  Chir.  t.  iv.  p.  57.) 

Dr.  Hodgkin  has  advanced  the  doctrine  that 
the  presence  of  a  serous  membrane  having  a  cysti- 
form  arrangement,  is  necessary  for  the  production 
of  cancerous  and  some  other  kinds  of  tumors.  The 
existence  of  the  cyst,  he  believes,  precedes  the  for- 
mation of  the  morbid  substance,  and  constitutes 
the  seat  and  origin  ( f  the  disease.    (See  Med. 
Chir.  Trans,  vol.  xv.)    Although  Dr.  Cars  well 
admits  that  this  mode  of  origin  is  sometimes  ex- 
emplified, he  mentions  facts  which  leave  no  doubt 
that  it  is  only  accidental  and  not  essential.  Cysts, 
he  observes,  partake  of  the  structure  and  functions 
of  serous  membrane,  and  consequently  are  subject 
to  similar  diseases.     "  If  therefore   such  cysts 
should  exist  in  an  individual  having  the  cancerous 
diathesis,  they  may  in  the  same  manner  as  a  natural 
serous  membrane  become  the  seat  of  any  variety 
of  carcinoma.    But  although  carcinomatous  tumors, 
such  as  those  described  by  Dr.  Hodgkin,  are  found 
contained  in  cysts,  attached,  single,  or  in  groups, 
and  covered  by  a  reflected  serous  membrane,  these 
tumors  may,  and  frequently  do,  not  originate  in 
the  cysts.    They  may  form  in  the  cellidar  tissue 
external  to  the  cysts,  and  during  their  develop-, 
ment  project  inwards,  carrying  before  them,  as 
their  common  envelope,  the  internal  and  serous 
lining  of  the  latter.    Such,  in  fact,  is  seen  to  be 
the  origin  of  these  tumors  in  most  of  'the  cysts 
represented  by  Dr.  Hodgkin  in  the  work  referred 
to.    They  are  situated  external  to  the  cyst,  are 
supplied  with  vessels  which  do  not  belong  to  it, 
and  are  placed  in   the    same  circumstances  as 
tumors  formed  in  tlie  cellular  tissue  when  no  cyst 
is  present. 

"  As  an  objection  to  the  general  application  of 
the  cystic  origin  of  tumors,  it  may  be  observed 
that  the  presence  of  cysts  in  the  liver,  walls  of  the 
stomach,  lungs,  kidneys,  brain,  lymphatic  glands, 
spleen,  and  blood,  is  not  to  be  detected  at  any 
period  of  the  development  of  carcinoma ;  and  there- 
fore, when  they  do  occur  in  other  organs,  as  the 
ovaries,  testes,  mamnioe,  &c.,  they  must  be  regarded 
as  a  mere  coincidence,  or  as  a  consequence  of  the 
disease,  and  not  as  a  cause  or  necessar}'  condition 
of  it."  (See  CarsrvelVs  lUustralions  of  the  Elem. 
Forms  of  Disease,  fasc.  ii.) 

A  very  iiitorostiiig  fact  in  relation  to  fungus 
»ia;matodes,  or  medullary  sarcoma,  is  that  of  the 
occasional  presence  of  the  cerebri  form  substance  in 
the  vems  and  absorbents.  A  similar  fact  is  noticed 
^vnh  ,-eg„rd  to  scirrhous  cancer.  Dr.  Carswell 
behoves   that   the  carcinomatous  and  medullary 

this  iUiid  alone  or  in  other  parts  at  the  same 
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time,  and  he  supports  his  view  upon  the  facts- 
1st,  that  the  morbid  substance  is  found  in  the 
vessels  which  ramify  in  these  malignant  tumors 
or  their  vicinity.    2dly,  That  it  is  found  in  those 
vessels  which  communicate  with  the  diseased  parts 
of  an  organ     3dly,  That  it  is  sometimes  met  with 
in  vessels  having  no  direct  communication  with 
another  part  that  is  the  seat  of  the  same  disease. 
After  noticing  that  the  venous  and  capillary  divi- 
sions of  the  vascular  system  are  those  in  which 
the  carcinomatous  substance  has  been  observed, 
Ur.  Carswell  describes  the  forms  under  which  it 
appears  m  the  blood,  and  which  are  exceedin<rly 
various;  "sometimes  perfectly  similar  to  those 
which  mark  its  presence  in  the  substance  or  nu 
the  surface  of  organs.    In  large  veins,  such  as  the 
vena  portaj  and  its  branches,  the  emulgent  vein, 
&c.  it  may  present  the  lardaceous,  mammary, 
medullary,  or  hfematoid  characters,  all  in  the  same 
venous  trunk.    These  varieties  of  the  carcinoma- 
tous formation  may  be  found  mixed  together  in 
minute  quantities,  or  isolated  into  masses  so  con- 
spicuous, that  we  can  readily  distinguish  them 
from  one  another.     Sometimes  they  lie  merely  in 
contact  with  the  internal  parietes  of  the  vein  ;  at 
other  times  they  are  united  to  the  latter  by  means 
of  a  thin  layer  of  colourless  fibrine  ;  or  minute 
blood-vessels  pass  from  the  one  into  the  other,  and 
are  often  very  numerous,  and  remarkably  conspi- 
cuous in  the  cerebriform  matter."     It  seems  to 
Dr.  Carswell  that  the  presence  of  an  organised 
product  in  the  blood  can  have   no  other  origin 
than  the  blood  itself,  and  that  such  a  product 
cannot  be  introduced  into  this  fluid  by  absorption. 
(See  Illustrations  of  the  Elem.  Forms  of  Disease, 
fasc.  ii.) 

By  some  pathologists  a  different  view  is  taken 
of  this  part  of  the  subject,  and  they  maintain  that, 
when  the  carcinomatous  or  medullary  matter  is 
found  in  the  blood,  it  has  been  absorbed.  On 
this  principle,  the  extension  of  the  disease  is  even 
attempted  to  be  in  part  accounted  for.    But  the 
frequently  organised  state  of  the  product  in  the 
blood,  and  its  occasional  existence  there  without 
any  traces  of  a  similar  formation  in  any  other  part 
of  the  system,  are  arguments  strongly  confirming 
the  accuracy  of  Dr.  Carswell's  stateinents.  This 
gentleman's  doctrine  is  not,  however,  universally 
adopted.    Til  us.  Dr.  Copland  observes  that  the 
formation  of  the  cerebriform  matter  in  tlie  blood, 
and  its  subsequent  deposit  in  the  parts  w-hich  are 
its  seats,  "cannot  be  supported  by  the  history' and 
progress  of  the  local  and  constitutional  affections. 
If  it  were  previously  formed  in  the  blood,  where- 
fore is  it  often  deposited  only  in  one  situation? 
Wherefore  is  it  not  excreted  by  the  emunctories  ? 
Wherefore  does  it  not  always  allect  a  number  of 
parts  simultaneously  ?     AVherefore  is  it  never 
found  in  the  arteries,  and  so  frequently  in  the 
absorbents  and  veins  proceeding  from  the  seat  of 
the  disease  ?  "    These  and  other  questions,  Dr.  Co]>- 
land  maintains,  cannot  be  answered  consistently 
with  Dr.  Carswell's  doctrine.    (See  Diet,  of  Pracf. 
Med.  art.  Fungoid  Disease.)    "With  respect  to  tlie 
medullary  substance  never  being  met  with  in  the 
arteries,  Mr.  Hey  states,  that  in  a  case  of  fungus 
hrematodes  of  the  thigh,  "  the  femoral  artery  was 
filled  with  matter,  resembling  stiff  coagulated  blood, 
which  prevented  the  blond  from  flowing  through 
the  divided  vessel." 

According  to  the  researches  of  Lohst«in, tlie  firmer 
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the  tiimor,and  the  earlier  the  stage  of  it,  the  greater 
the  proportion  of  gelatine  to  the  albumen  in  it.  On 
the  other  hand,  when  the  morbid  substance  is  of  the 
consistence  of  soft  brain,  the  albumen  in  it  is  in 
much  greater  quantity  than  the  gelatine.  I  have 
already  explained,  however,  that  the  firm  and  soft 
conditions  of  the  disease  are  by  no  means  any  cer- 
tain proof  of  its  early  and  advanced  stages,  since  the 
morbid  substance  is  frequently  from  the  first  of  the 
same  consistence  which  it  exhibits  in  the  end. 

Fungus  haematodes,  or  medullary  cancer,  is  much 
more  frequently  met  with  in  young  than  old  per- 
sons ;  children  of  the  most  tender  years  being  often 
its  victims.  I  am  not  aware  of  any  records  by 
■which  a  judgment  might  be  formed  of  the  compa- 
rative frequency  of  the  disease  in  the  two  sexes. 
In  my  practice,  more  instances  of  it,  in  external 
situations,  have  presented  themselves  in  males 
than  females.  The  testis,  as  is  universally  acknow- 
ledged, is  oftener  the  seat  of  it  than  the  mamma. 
Speaking  of  it,  however,  more  generally,  I  can  offer 
no  opinion  of  its  comparative  frequency  in  the  two 
sexes.  Dr.  Kerr  leans  to  the  supposition  that 
females  are  more  frequently  the  subjects  of  it  than 
males.  (See  Ci/dop.  of  Pract.  Med.  art.  Fungxis 
Hceinatodes.) 

It  is  a  common  remark  that  the  persons  whom 
it  attacks  are  generally  of  a  sallow  complexion, 
lax  fibre,  and  weak  circulation.  Yet,  when  the 
disease  is  in  the  early  stage,  and  limited  to  some 
external  situation,  as,  for  instance,  to  one  of  the 
limbs,  there  may  be  no  other  apparent  fault  in  the 
health  ;  and  the  patient  may  be  neither  sallow 
nor  debilitated.  A  fine  stout  healthy-looking  lad 
was  brought  a  few  months  ago  to  University  Col- 
lege Hospital,  who  had  a  medullary  tumor  as 
large  as  an  orange  upon  the  lower  border  of  thelatis- 
simiis  dorsi.  The  same  case  exemplified  also  one 
character  of  medullary  tumors  meriting  particular 
notice,  viz.  the  extraordinary  rapidity  with  which 
they  sometimes  increase,  even  though  the  skin  may 
not  have  ulcerated.  In  this  boy  the  tumor  which 
I  have  mentioned  enlarged  so  much  in  the  course 
of  a  week,  that  it  not  only  extended  completely 
across  the  axilla,  but  far  up  into  its  cavity.  But 
the  progress  of  the  disease  is  not  always  quick  ; 
and  at  one  time  it  may  be  very  slow,  and  at  other 
periods  surprisingly  rapid.  Generally,  when  it  is 
liberated  from  a  part  of  its  coverings  by  ulceration, 
or  when  it  returns  in  a  part  in  which  an  attempt 
has  been  made  to  extirpate  it  by  operation,  the 
growth  of  the  protruding  medullary  mass  is  very 
quick. 

Fungus  haimatodes  has  frequently  attacked  the 
eyeball,  the  upper  and  lower  extremities,  the  tes- 
ticle, and  the  mamma.  Cut  the  uterus,  ovary,  liver, 
spleen,  brain,  lungs,  thyroid  gland,  hip  and  shoulder 
joints,  and  various  other  parts  and  organs,  may  be 
scats  of  the  disease. 

It  is  in  this  medullary  form  of  disease  that  a 
vascular  organisation  is  most  conspicuous  ;  and  as 
the  coats  of  the  vessels  with  which  it  is  snp|ilied 
are  remarkably  delicate,  the  circulation  of  the 
blood  through  them  is  readily  interrupted  ;  hn;mo- 
rrliage  from  congestive  rupture  takes  place  ;  and 
the  elVused  blood  is  mixed  in  less  or  greater  quan- 
tity with  the  braiu-like  matter.  (See  /{.  Ciirsweli\i 
ill  mini  lions  of  the  IClem.  Forms  of  Disease,  fasc.  ii.) 
The  appearances  thus  produced  are  termed  lurnia- 
toid.  I{y  M.  lloux,  Dr.  Carswell,and  all  writers  who 
employ  the  expression  so/l  cancer,  finigus  hicmatodes, 


or  medullary  sarcoma,  is  regarded  either  as  closely 
allied  to  cancer,  or  as  actually  a  variety  of  it.  Under 
the  generic  term  of  carcinoma,  indeed.  Dr.  Cars- 
well  comprehends  scirrhus  ;  the  common  vascular 
or  organised  sarcoma  of  Abernethy  ;  also  his  pan- 
creatic, mammary,  and  medullary  sarcoma  ;  and 
fungus  hajmatodes,  or  the  latter  disease  in  an  ad- 
vanced stage,  with  a  portion  of  the  mass  of  the  dis- 
ease protruding.  Dr.  Carswell's  reasons  for  this  clas- 
sification are  : — 1st,  That  all  these  diseases  "often 
present,  in  the  early  periods  of  their  formation, 
certain  characters  common  to  all  of  them.  2ndly, 
They  all  terminate  in  the  gradual  destruction,  or 
transformation,'  of  the  tissues  which  they  affect. 
Sidly.  They  have  all  a  tendency  to  affect  several 
organs  in  the  same  individual.  4thly,  They  all 
possess,  although  in  various  degrees,  the  same 
reproductive  character."  When  medullary  cancer 
is  not  of  immoderate  size,  and  situated  directly 
under  the  integuments,  its  surface  is  generally  at 
first  smooth,  but  after  a  time  uneven,  or  lobnlated; 
the  colour  of  the  skin  not  altered;  the  part  has  a 
soft  elastic  feel;  and  it  seems  as  if  an  indistinct 
fluctuation  were  perceived  in  it. 

FUNGU.S  HiEMATODES  OP  THE  LiMB.S. 

In  the  extremities  the  disease  begins  with  a 
small  colourless  tumor,  which  is  soft  and  elastic 
if  there  be  no  thick  covering  over  it,  such  as  a 
fascia :  but  otherwise  it  is  tense.  At  first  it  is 
free  from  uneasiness;  but  by  degrees  a  severe 
acute  pain  darts  occasionally  through  it,  more  and 
more  frequently,  and  at  length  becomes  inces- 
sant. For  a  considerable  time  the  tumor  is 
smooth  and  even;  but  afterwards  it  projects  ir- 
regularly at  one  or  more  points;  and  the  skin  at 
these  places  becomes  of  a  livid  red  colour,  and 
feels  thinner.  In  this  situation  it  easily  yields  to 
pressure,  but  instantly  bounds  up  again.  Small 
openings  now  form  in  these  projections,  through 
which  is  discharged  a  thin  bloody  matter.  Al- 
most immediately  after  these  tumors  burst,  a  small 
fungus  protrudes,  like  a  papilla,  and  this  rapidly 
increases  both  in  breadth  and  lieight,  and  fre- 
quently bleeds  profusely.  The  matter  is  thin,  and 
exceedingly  fetid,  and  the  pain  becomes  of  the 
smarting  kind.  The  integuments,  for  a  little  way 
round  these  ulcers,  are  red  and  tender.  After 
ulceration  takes  place,  the  neighbouring  glands 
swell,  and  assume  exactly  the  spongy  qualities  of 
the  primary  tumor.  If  the  patient  still  survive  the 
disease  in  its  present  advanced  progress,  similar 
tumors  form  in  other  parts  of  the  body,  and  the 
patient  dies  hectic. 

After  death  or  amputation  the  tumor  is  found 
to  consist  of  a  soft  substance,  somewhat  like  the 
brain,  of  a  greyish  cohuu-  and  greasy  appearance, 
with  thin  membrane-like  divisions  running  through 
it,  and  cells,  or  abscesses,  in  different  places,  con- 
taining a  thin  bloody  matter,  occasionally  in  very 
considerable  quantity.  There  does  not  seem  uni- 
formly to  be  any  entire  cyst  surrounding  the  tu- 
mor ;  for  it  very  frequently  dives  down  betwixt 
the  nuisclcs,  or  down  to  the  bone,  to  which  it  of- 
ten appears  to  adhere.  'J'lio  neighbouring  uniscles 
are  of  a  pale  colour,  and  lose  their  fibrous  appear- 
ance, becoming  more  like  liver  than  muscle.  The 
bones  are  mostly  carious  in  the  vicinity  of  the 
disease. 

The  growth  of  medullary  tumors  near  the  sur- 
face of  the  body  is  sometimes  preceded  by  a  blow 
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on  the  part ;  Lut  in  general  the  exciting  cause  is 
perfectly  obscure,  the  disease  appearing  to  begin 
spontaneously,  though  in  connection  with  some  un- 
known peculiarity,  or  modification  of  the  consti- 
tution, without  wiiich  no  circumstances  would 
be  capable  of  inducing  it:  when  we  see  a  patient 
sallow  and  enfeebled  in  this  disease,  such  change 
of  the  complexion,  and  the  debility  manifested,  are 
not  to  be  regarded  as  causes,  but  only  as  effects  of 
the  disease  on  the  general  health.  (J.  Bums,  On 
Tnjlammation,  vol.  ii.) 

Mr.  Hey  recorded  several  cases  of  fungus 
haematodes,  If  I  notice  the  principal  circum- 
stances relative  to  one  of  these,  they  will  suffice 
to  inform  the  reader  of  the  form  in  which  this 
terrible  affliction  presented  itself  in  this  gentle- 
man's practice. 

A  young  man  aged  twenty-one,  two  years 
before  applying  to  Mr.  Hey,  perceived  a  small 
swelling  on  the  inside  of  the  right  knee,  not  far 
from  the  patella.  This  tumor  was  moveable,  and 
did  not  impede  the  motion  of  the  joint:  it  was 
not  discoloured,  but  was  paiuful  when  moved 
or  pressed  upon.  It  continued  in  this  state  half 
a  year ;  and  then,  the  man  having  hurt  his  knee 
against  a  stone,  it  gradually  increased  in  bulk, 
but  did  not  exceed  the  size  of  an  egg.  Tlie  skin 
was  now  discoloured  with  blue  specks,  which  were 
taken  to  be  veins.  He  could  still  walk  with  ease, 
and  follow  his  business. 

Two  months  before  his  admission  into  the  Leeds 
Infirmary  he  met  with  a  fall,  and  violently  bent 
his  knee,  but  did  not  strike  it  against  anything. 
The  tumor  began  immediately  to  enlarge ;  and 
within  a  few  hours  it  extended  half  way  up  the 
inside  of  the  thigh.  About  a  fortnight  after  this 
accident  the  skin  burst  at  the  lowest  part  of  the 
tumor,  and  discharged  some  blood.  A  dark-co- 
loured fungus,  about  the  size  of  a  pigeon's  egg,  here 
made  its  appearance;  and,  a  few  weeks  afterwards, 
the  skin  burst  at  another  part  of  the  large  tumor, 
and  some  blood  was  again  discharged.  From  the 
fissure  arose  another  fungus,  which  had  increased, 
in  the  course  of  the  last  week,  to  the  size  of  a  small 
melon,  and  now  measured  eight  inches  from  one 
side  of  its  base  to  the  other.  The  base  of  the 
fungus  frequently  bled,  especially  when  the  man 
allowed  his  limb  to  hang  down. 

The  whole  tumor  was  now  of  an  enormous  size, 
being  nineteen  inches  across,  when  the  measure 
was  carried  over  the  last-mentioned  fungus.  From 
its  highest  part  in  the  tiiigh  to  the  lowest  part,  just 
below  the  knee,  it  measured  seventeen  inches,  witii- 
out  including  the  fungus.  The  base  of  the  tumor 
at  tlie  knee,  exclusive  of  that  part  which  ran  up 
the  thigh,  measured  twenty-four  inches  in  circum- 
ference. The  tumor  was  situated  on  the  inner  side 
of  the  limb,  and  was  distinctly  defined.  The  skin 
covering  the  disease  was  in  some  places  livid,  and 
had  several  fissures  and  small  ulcerations  upon  it ; 
but  had  not  burst  asunder,  except  in  the  two  places 
above  described.  The  tumor  was  soft,  and  gave 
a  sensation  of  some  contained  fluid,  when  gently 
pressed  with  tiie  hands  alternately  in  opposite  di- 
rections. _  The  patient  said  he  had  walked  withcmt 
pam  in  his  knee  a  week  before  his  admission  into 


the  nifirmary;  and  he  had  lost  very  little  blood  in 
his  j,)urnoy  to  Leeds.  He  complained  of  the  great- 
est uneasniess  in  the  highest  part  of  the  tumor.  It 
nad  become  hot  and  painful  in  tho  night-time,  for 
8omc  days  past.    His  pulse  was  114  in  a  minute ; 


his  tongue  was  clean ;  and  his  appetite  liad  been 
good  till  the  last  few  days.  He  had  never  felt  any 
pulsation  in  the  tumor. 

In  a  consultation  it  was  detennined  that  the 
tumor  should  be  laid  open,  by  cutting  off  a  por- 
tion of  the  distended  integuments  ;  and  that,  after 
removing  the  contents,  if  the  sac  should  be  found 
in  a  sound  state,  the  disease  should  be  treated  as 
a  simple  wound  ;  but  if  in  a  morbid  state,  am- 
putation of  the  limb  should  be  immediately  per- 
formed. 

A  large  oval  piece  of  the  integuments  being  re- 
moved, the  tumor  was  found  to  contain  a  very 
large  quantity  of  a  substance  not  much  unlike  co- 
agulated blood,  but  more  nearly  resembling  the 
medullary  part  of  the  brain  in  its  consistence  and 
oily  nature.  It  was  of  a  variegated  reddish  colour, 
in  some  parts  approaching  to  white,  and,  as  blood 
issued  from  it,  Mr.  Hey  conceived  it  was  organ- 
ised. This  mass  was  partly  diffused  through  the  cir- 
cumjacent parts  in  innumerable  pouches,  to  which 
it  adhered,  and  was  partly  contained  in  a  large  sac 
of  an  aponeurotic  texture,  which  was  connected 
with  the  capsule  of  the  knee-joint.  There  was 
a  great  and  universal  effusion  of  blood  from  the 
internal  suiface  of  the  sac,  and  from  the  pouches 
containing  this  morbid  mass. 

On  finding  such  to  be  the  nature  of  the  case, 
amputation  of  the  limb  was  immediately  per- 
formed. Mr.  Hey  unfortuuatelj'',  however,  left  a 
portion  of  the  diseased  surface  behind  on  the 
inner  part  of  the  thigh,  and  hoping  that  a  small 
narrow  portion  of  the  npper  part  of  the  sac  would 
soon  become  a  clean  sore,  and  not  impede  the 
cure,  he  made  the  circular  incision  tsvo  inches 
below  its  higher  part. 

On  examining  the  amputated  limb,  the  vastus 
internus  was  found  to  be  brown,  and  much  softer 
than  the  other  muscles,  which  were  healthy. 
There  were  many  small  portions  of  blood  extra- 
vasated  in  the  substance  of  this  muscle.  The  sac 
was  formed  on  the  aponeurotic  covering  of  tlie 
muscle,  and  ended  below  where  this  aponeurosis 
begins  to  cover  the  capsular  ligament  of  the  knee. 
The  two  fungous  substances  above  described 
appeared  to  have  been  only  extensions  of  the 
morbid  mass,  where  this  had  made  its  way 
through  the  sac  and  the  integuments.  The  joint 
of  the  knee,  and  muscles  of  tho  leg,  were  perfectly 
sound. 

I  need  not  detail  all  the  particulars  after  the 
operation.  Suffice  it  to  say  the  man  suffered  a 
great  deal  of  constitutional  disorder.  After  a  few 
weeks,  the  granulations  upon  the  stump  became 
good,  and  the  cicatrization  was  nearly  completed 
at  the  end  of  the  sixth  week  after  tho  amputa- 
tion. At  this  period  the  small  and  superficial  por- 
tion of  the  upper  part  of  the  great  sac,  which  Mr. 
Hey  had  unfortunately  left,  was  healed  ;  but  a 
tumor,  now  about  four  inches  in  length,  and  be- 
tween two  and  three  in  breadth,  had  gradually 
risen  at  the  lower  and  under  part  of  the  thigh, 
beneath  the  cicatrix.  This  contained  a  soft  sub- 
stance, exactly  similar,  as  far  as  the  touch  could 
discover,  to  that  which  had  filled  the  large  sac 
This  tumor  became  painful,  and  sometimes  dis- 
charged a  bloody  serum,  sometimes  dark-coloured 
blood,  through  four  or  five  small  openings  in  the 
cicatrix.  . 

Mr.  Hey  laid  open  the  tumor,  and  removed  its 
contents  :  but  no  advantage  was  gained  by  this 


proceeding.  The  interior  surface  was  found  to  be 
too  niucli  diseased  to  produce  good  granulations. 
Blood  continued  to  ooze  out  of  the  wound  for  a  few 
days.  Then  the  inner  surface  became  covered 
with  a  blackish  substance,  which  gradually  ex- 
tended itself,  and  formed  a  new  fungus.  A  variety 
of  escharotics  were  applied  to  destroy  the  fungous 
and  morbid  surface  of  the  wound,  but  to  no  pur- 
pose ;  the  growth  of  the  fungus  always  exceeded 
the  quantity  destroyed.  Undiluted  sulphuric 
acid,  applied  freely,  had  very  little  elfect. 

An  attempt  was  once  more  made  to  cut  away 
the  disease  ;  but  on  examining  the  wound  care- 
fully, after  the  contained  substance  was  removed, 
the  muacuhir  substance  was  found  degenerated 
into  a  hard  mass,  which  felt  somewhat  like  carti- 
lage. The  adipose  membrane  was  also  diseased, 
and  formed  into  large  cells,  which  had  contained 
the  fungous  substance.  Hence  another  amputa- 
tion seemed  the  only  resource. 

After  this  operation  the  whole  surface  of  the 
Stump  seemed  sound,  except  the  principal  artery, 
which  was  filled  with  a  somewhat  stiff  matter,  re- 
sembling coagulated  blood,  which  prevented  its 
bleeding.  The  inside  of  the  vessel,  on  being 
touched  with  the  scalpel,  felt  hard,  and  communi 
cated  a  sensation  like  that  of  scraping  bone. 

The  man  was  sent  home  as  soon  as  his  state 
would  admit  of  it ;  but  he  died  consumptive  about 
six  months  afterwards.  Besides  this  instance, 
in  the  thigh,  Mr.  Hey  relates  cases  of  fungus 
hairaatodes  situated  in  the  female  breast,  in  the 
leg,  in  the  neck  (extending  from  the  jaw  to  the 
clavicle,  and  producing  suffocation),  on  the  back 
part  of  the  neck,  on  the  back  part  of  the  shoulder, 
and  at  the  extremity  of  the  fore-arm,  near  the 
wrist. 

"  If  I  do  not  mistake  (says  Mr.  Hey),  this 
disease  not  unfrequenlly  affects  the  globe  of  the 
eye,  causing  an  enlargement  of  it,  with  the  de- 
struction of  its  internal  organisation.  If  the  eye  is 
not  extirpated,  the  sclerotic  bursts  at  the  last,  a 
bloody  sanious  matter  is  discharged,  and  the  pa 
tient  sinks  under  the  complaint."  (p.  283.) 

Besides  some  cases  in  similar  situations  to  those 
mentioned  by  Mr.  Hey,  one  is  related  by  Mr 
Burns,  in  which  the  hip-joint  was  the  seat  of  this 
terrible  affection.  After  detailing  the  progress  o" 
the  case  to  the  poor  man's  death,  this  author  states 
that  he  found  on  dissection  the  hip-joint  com- 
pletely surrounded  with  a  soft  matter,  resembling 
the  brain,  enclosed  in  thin  cells,  and  here  and 
there  cells  full  of  thin  bloody  water :  the  head  of 
tlie  thigh-bone  was  quite  carious,  as  was  also  the 
acetabulum.  The  muscles  were  very  pale,  and 
almost  like  boiled  liver,  having  completely  lost 
their  fibrous  appearance  and  muscular  properties. 
The  same  sort  of  morbid  mischief  was  also  found 
within  the  pelvis,  moat  of  the  interior  of  the  bones 
on  the  affected  side  being  carious.  An  attempt 
had  been  made,  before  the  patient  died,  to  tap  the 
bladder  ;  but  the  trocar  had  only  entered  a  cell 
filled  with  bloody  water,  and  situated  in  a  mass  of 
the  soft  brain-like  substance. 

I  have  already  stated  enough  in  explanation  of 
the  dreadful  nature  of  fungus  hfcmatodes.  Little 
can  be  said  of  the  treatment  ;  for  we  know  not  of 
one  medicine  that  seems  to  have  the  least  power 
of  putting  a  stop  to  the  disease,  which,  when  left 
to  itself,  has  always  proved  fatal,  with  the  excep- 
tion of  the  rare  cures  by  mortification  of  the  parts, 
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as  illustrated  in  one  example  related  by  Schmidt, 
where  a  medullary  tumour  of  the  eye  mortified, 
the  sloughs  were  detached,  the  eyeball  collapsed^ 
and  a  small  knob,  consisting  almost  entirely  of  the 
contracted  sclerotica,  was  the  only  remnant  of  this 
dreadful  form  of  disease.  A  case  of  fungus  hiema- 
todes  of  the  left  cheek  is  alleged,  by  Dr.  Schutte, 
to  have  terminated  favourably  by  the  process  of 
mortification  and  sloughing.  (See  Gmfe's  Joiini^ 
Under  Mr.  Cline,  there  was  a  woman  whose  breast 
healed  up  after  the  diseased  mass  had  been  thrown 
off  by  sloughing.  {Lancet,  vol.  ii.  p.  401.)  With 
a  few  exceptions  of  this  kind,  we  have  no  reason 
to  believe  that  there  is  the  smallest  chance  of  any 
spontaneous  amendment,  much  less  of  a  cure. 
Also,  in  some  of  the  cases  just  now  cited,  it  is  not 
known  whether  any  relapse  followed. 

We  have  seen  that,  when  the  chief  part  of  a 
fungus  haematodes  is  cut  away,,  and  only  a  small 
portion  of  its  cyst  left  behind,  the  fungus  is  repro- 
duced from  this  part,  and  soon  becomes  as  formi- 
dable, nay,  more  formidable,  than  it  was  before, 
and  this  notwithstanding  the  application  of  the 
most  powerful  escharotics.  Neither  the  red  pre- 
cipitate, the  bichloride  of  mercury,  the  antimonium 
muriatum,  nor  the  undiluted  sulphuric  acid,  have 
been  able  to  repress  the  growth  of  such  fungus. 
[Hey.) 

No  known  remedy  has  the  power  of  checking 
or  removing  the  complaint.  Friction,  with  ano- 
dyne linimentSf  sometimes  gives  relief  from  pain  in 
the  early  stages;  but  it  does  not  retard  the  progress 
of  the  disease.  Mercury  and  iodine  have  been 
alleged  to  do  so,  but  I  have  never  seen  an  instance 
of  it. 

In  short,  the  only  chance  of  cure  consists  in 
extirpating  the  whole  of  the  distempered  parts, 
removing  not  only  the  soft,  brain-like  fungous 
substance,  but  every  particle  of  the  cysts,  sacs,  or 
pouches  in  which  it  may  be  contained.  The  result 
of  such  proceedings  is  also  for  the  most  part  unsuc- 
cessful, the  disease  returning  in  the  same  situation, 
or  manifesting  itself  soon,  afterwards  in  others. 
Experience  proclaims  this^  discouraging  truth  so 
loudly,  that  many  of  the  b^st  surgeons  now  decline 
to  undertake  any  operation  in  cases  of  this  descrip- 
tion ;  for,  if  the  attempt  fails,  the  patient  is  put  to 
unnecessary  pain,  and  his  life  is  abridged  by  the 
more  rapid  and  deplorable  form  in  which  the  dis- 
ease reappears.  At  all  events,  an  operation  is 
justifiable  only  in  the  earlystages,  while  the  disease 
is  entirely  local,  if  it  ever  be  so — a  circumstance 
much  to  be  doubted.  After  the  neighbouring 
glands  have  become  affected,  all  chance  of  recovery 
is  destroyed.  Nor  should  the  knife  be  resorted  to 
for  the  removal  of  any  external  medullary  tumor, 
when  there  is  any  sign  of  the  existence  of  other 
tumors  of  the  same  nature  in  any  of  the  viscera, 
glands,  or  other  deep-seated  organs.  It  is  some- 
times dillicult  to  persuade  patients,  at  an  early 
period,  to  submit  to  amputation  or  extirpation, 
because  the  pain  and  inconvenience  are  not  con- 
siderable ;  but  if  circumstances  then  warrant  the 
perlormauce  of  the  operation,  it  should  be  urged 
with  all  the  force  which  a  conviction  of  its  absohito 
necessity,  and  the  fatal  peril  of  delay,  ought  to 
inspire. 

The  attempts  to  cure  a  medullaiy  tumor  on 
a  limb  by  cutting  it  away  have  been  attended 
with  such  ill  success,  that  many  surgeons  deem  it 
advisable  not  to  follow  tliis  method,  but  to  ampu- 
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tate  the  limb  at  once.  The  annexed  views  of  the 
mutter  appear  to  me  to  be  most  judicious  and 
rational.  First,  that  if  an  attempt  be  made  to  cut 
away  the  tumor,  and  save  the  limb,  the  surgeon 
must  be  careful  to  remove  at  the  same  time  a 
considerable  quantity  of  the  soft  parts  in  the  cir- 
cumference of  the  swelling.  Secondly,  that  the 
earlier  this  is  done,  the  more  likely  is  it  to  succeed. 
Thirdly,  that  after  the  tumor  has  been  taken  out, 
an  attentive  examination  of  the  surface  of  the 
wound  should  be  made,  and  every  suspicious  part, 
or  fibre,  be  cut  away.  Fourthly,  that,  should  the 
disease  still  recur,  amputation  ought  to  be  instantly 
performed.  Fifthly,  that  caustics  should  never  be 
applied  to  this  disease.  Sixthly,  that,  even  when 
one  of  these  operations  effectually  extirpates  the 
distemper  in  the  limb  itself,  the  patient's  entire  re- 
covery is  always  rendered  exceedingly  uncertain, 
by  reason  of  the  viscera,  and  other  deep-seated 
parts,  being  frequently  affected  at  the  time  of  the 
operation  with  the  same  sort  of  disease,  which  state 
pf  them,  though  invisible,  is  often  denoted  by  a 
sallow  complexion,  debility,  indigestion,  emacia- 
tion, and  hectic. 

I  will  quit  this  part  of  the  subject  with  stating 
some  of  the  principal  differences  between  this  form 
of  malignant  disease  and  scirrhus.     A  scirrhous 
tumor  is,  from  its  commencement,  hard,  firm,  and 
incompressible.     A  scirrhous  tumor  situated  in 
a  gland  is  not  always  capable  of  being  separated 
from  the  latter  part,  so  much  are  the  two  structures 
blended.    A  scirrhus,  in  another  situation,  gene- 
rally condenses  the  surrounding  cellular  substance, 
so  as  to  form  a  kind  of  capsule,  and  assume  a  cir- 
cumscribed appearance.    When  a  scirrhous  swell- 
ing ulcerates,  a  thin  ichor  is  discharged,  and  a  good 
deal  of  its  substance  is  destroyed  by  the  ulceration; 
other  parts  become  affected,  and  the  patient  dies 
from  the  increased  ravages  of  the  disease,  and  its 
irritation  on  the  constitution.    Sometimes,  though 
not  always,  after  a  scirrhus  has  ulcerated,  it  emits 
a  fungus  of  a  very  hard  texture.  Such  excrescence, 
however,  is  itself  at  last  destroyed  by  the  ulcera- 
tion.   Ulcerated  scirrhous  sores,  also,  frequently 
put  on  for  a  short  time,  in  some  places,  an  appear- 
ance of  cicatrisation.    On  the  other  hand,  fungus 
ha3matodes,  while  of  moderate  size,  is  a  soft  elastic 
swelling,  with  an  equal  surface,  and  a  deceitful  feel 
of  fluctuation.    It  is,  in  general,  quite  circum- 
scribed, and  often  included  within  a  capsule.  The 
substance  of  the  tumor,  instead  of  being  for  the 
most  part  hard,  consists  of  a  soft,  pulpy,  medullary 
matter,  which  readily  mixes  with  water.  When 
ulceration  occurs,  the  tumor  is  not  lessened  by  this 
process,  as  in  scirrhus  ;  but  a  fungus  is  emitted, 
and  the  whole  swelling  grows  with  increased  ra- 
pidity.   Scirrhous  diseases  are  mostly  met  with  in 
persons  above  forty  years  of  age,  while  fungus 
htematodes    generally  afflicts    j'oung  subjects. 
\,nardrop.)    Many  dissections  have  now  proved 
that  the  substance  of  fungus  hrematodes  may  con- 
tain cellular  septa,  wliich  include  the  pulpy,  me- 
dullary matter. 

Fungus  bnjmatodes,  in  its  early  stage,  is  gene- 
rally attended  with  less  acute  pain  than  is  experi- 
enced in  cases  of  scirrhus.  The  tumor  also  has  a 
mnr»  i  fr"  u  b°""dary  than  a  scirrhus,  and  it  is 
S  inin  'f '   '  'V^y  'he  diseased  structure 

WC  tl  '  r*""^  '^y'"         '^^'''"••y  commences, 
tit  cv  t£r" "i*"'"^  breast,' there  is  less 
'"e"cy  than  in  scirrhous  cases  to  disease  in 
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the  axillary  glands,  which  may  remain  sound, 
though  the  disorder  in  the  breast  may  have  advanced 
to  suppuration  and  ulceration.  In  the  breast  the 
disease  is  also  much  quicker  in  its  progress  than 
scirrhus.    {Sir  A.  Cooper,  Lancet,  vol.  ii.  p.  399.) 

In  cases  of  scirrhus,  the  viscera  are  not  in  gene- 
ral affected  at  the  same  time  with  the  disease  ; 
but  in  the  majority  of  examples  of  fungus  ha;ma- 
todes,  this  distemper  is  found  affecting  in  the  same 
subject  a  variety  of  parts.  In  addition  to  the  out- 
ward tumor,  we  find  swellings  of  a  similar  nature, 
perhaps,  in  the  liver,  the  lungs,  the  mesenteric 
glands,  or  even  in  the  brain.  [For  the  position 
which  fungus  hferaatodes  holds  amongst  other  can- 
cerous diseases,  see  Cancer.] 

Fungus  H^matodes  of  the  Eye 
Presents  three  stages.  In  the  first,  the  exterior 
form  of  the  eye  is  unchanged,  and  the  disease  is 
perceived  through  the  cornea  and  pupil.  In  the 
second,  the  form  of  the  eye  is  altered  ;  the 
organ  is  enlarged,  and  its  tunics  are  ready  to  give 
way.  In  the  third  (or  fungous  stage),  the  eye 
has  burst  and  the  tumor  protrudes.  (See  Mac- 
kenzie on  Dis.  of  the  Eye,  p.  647,  ed.  2.) 

The  first  symptoms  are  observable  in  the  pos- 
terior chamber,  an  appearance  like  that  of  polished 
iron  presenting  itself  at  the  bottom  of  the  eye. 
{Scarpa,  On  Diseases  of  the  Eye,  p.  505,  ed.  2.) 
The  pupil  becomes  dilated  and  immoveable,  and, 
instead  of  having  its  natural  deep  black  colour,  it 
is  of  a  dark  amber,  and  sometimes  of  a  greenish 
hue.     The  change  of  colour  becomes  gradually 
more  and  more  remarkable,  and  at  length  is  dis- 
covered to  be  occasioned  by  a  solid  substance, 
which  proceeds  from  the  bottom  of  the  eye  towards 
the  cornea.    The  surface  of  this  substance  is  gene- 
rally rugged  and  unequal,  and  ramifications  of  the 
central  artery  of  the  retina  may  sometimes  be  seen 
running  across  it.    The  front  surface  of  the  new 
mass  at  length  advances  as  far  forwards  as  the  iris, 
and  the  amber,  or  brown  appearance  of  the  pupil, 
has,  in  this  stage,  been  known  to  mislead  surgeons 
into  the  supposition  of  there  being  a  cataract,  and 
cause  them  to  attempt  couching.    The  disease  con- 
tinuing to  increase,  the  ej'eball  loses  its  natural 
figure,  and  assumes  an  irregular  knobby'  appear- 
ance.   The  sclerotica  also  loses  its  white  colour, 
and  becomes  of  a  dark  blue,  or  livid  hue.  Some- 
times nwtter  now  collects  between  the  tumor  and 
the  cornea.    The  latter  membrane  in  time  ulcer- 
ates, and  the  diseased  mass  begins  to  protrude.  In 
a  few  instances,  it  makes  its  way  through  the  scle- 
rotica, and  is  then  covered  by  the  conjunctiva. 
The  surface  of  the  excrescence  is  irregular,  often 
covered  with  coagulated  blood,  and  bleeds  pro- 
fusely from  slight  causes.   When  the  fungus  is  very 
large,  the  most  prominent  parts  slough  away,  at- 
tended with  a  fetid  sanious  discharge.    In  the 
course  of  the  disease,  the  absorbent  glands  under 
the  jaw,  and  about  the  parotid  gland,  may  be- 
come contaminated.     On  dissection,  a  diseased 
mass  is  found  extending  forwards  from  the  entrance 
of  the  optic  nerve,  the  vitreous,  crystalline,  and 
aqueous  humours  being  absorbed.    The  retina  is 
annihilated,  and  the  choroid  coat  propelled  for- 
wards, or  quite  destroyed.    The  tumor  seems  to 
consist  of  a  sort  of  medullary  matter,  resembling 
brain.    The  optic  nerve  is  thicker  and  harder  than 
natural,  of  a  brownish  ash-colour,  and  destitute  of 
its  usual  tubular  appearance.    In  other  cases  the 
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nerve  is  split  into  two  or  more  pieces,  the  inter- 
spaces being  filled  up  with  the  morbid  growth. 
(  irardrop.)  Nay,  as  Mr.  Travers  has  stated,  the 
optic  ganglion,  tractus  opticus,  and  thalamus,  have 
been  repeatedly  found  diseased,  and  the  surround- 
ing adipose  substance  in  the  orbit  affected  to  a  con- 
siderable extent  in  places  also  where  there  was  no 
direct  communication  with  the  diseased  contents  of 
the  globe.  {Si/7iopsis  of  the  Diseases  of  the  Eye, 
p.  221.)  Even  the  brain  has  been  observed  to 
share  in  the  disease,  sometimes  dai'k-red  spots  ap- 
pearing on  the  dura  mater;  sometimes  small  spots, 
containing  a  fluid  like  cream,  being  found  between 
the  pia  mater  and  tunica  arachnoides.  Mr.  Travers 
has  a  preparation,  exhibiting  a  genuine  example  of 
the  disease  affecting  the  anterior  right  lobe  of  the 
cerebrum,  and  protruding  the  eye  from  its  socket, 
while  the  eye  itself  was  perfectly  free  from  disease. 
(Op.  cit.  p.  223.)  When  the  lymphatic  glands  at 
the  angle  of  the  jaw  are  enlarged,  as  they  fre- 
quently are,  they  are  also  foimd  converted  into  a 
kind  of  medullary  matter,  similar  to  that  which 
composes  the  diseased  mass  in  the  eyeball.  When 
the  skin  bursts  over  a  diseased  absorbent  gland, 
a  sloughy  ulcer  is  produced  ;  but  no  fungus  is 
emitted,  unless  the  affection  of  the  gland  with 
fungus  haematodes  be  primary.  In  University 
College  Hospital,  a  poor  Irishman  was  under  my 
care  in  the  autumn  of  1836,  who  had  a  large 
medullary  tumor,  covering  all  the  submaxillary 
region,  and  which  probably  at  first  had  been 
merely  an  absorbent  gland.  In  this  case,  after 
ulceration  of  the  skin,  protrusion  of  the  medul- 
lary substance,  and  sloughing  of  it,  a  tliin  fetid 
discharge,  occasional  hemorrhage,  and  extreme 
emaciation  and  weakness,  preceded  the  patient's 
death. 

Fungus  hferaatodes  of  the  eye  was  formerly  not 
discriminated  from  scirrhous  cancer.    We  learn 
from  Bichat,  that  more  than  one  third  of  the  pa- 
tients on  whom  Desault  operated  for  supposed  car- 
cinoma of  the  eye  were  under  twelve  years  of  age. 
Twenty  out  of  twenty-four  cases  of  fungus  ha;ma- 
todes  of  the  eye  with  which  Mr.  Wardrop  has  been 
acquainted,  happened  to  children  under  twelve 
years  of  age.    Now,  as  scirrhous  cancer  is  rather  a 
disease  of  aged  than  young  persons,  and  we  find, 
from  Mr.  Wardrop,  that  fungus  hromatodes  of  the 
eye  mostly  affects  persons  under  twelve  years  of 
age,  it  is  tolerably  certain  that  most  of  Desault's 
cases,  reported  to  be  cancers  of  the  eye,  were  in  fact 
instances  of  the  terrible  disease  now  engaging  our 
consideration.    It  is  observed  by  Dr.  Mackenzie, 
that  the  greatest  number  of  casts  lias  been  observed 
in  children  from  two  to  four  years  of  age.  Some- 
times the  disease  occurs  a  few  months  after  birth. 
In  one  instance,  he  saw  it  in  an  infant  only  nine 
weeks  old,  and  the  mother  had  miticed  it  six  weeks 
earlier,  so  that  the  disease  was  probably  congenital. 
On  the  other  hand,  it  has  been  known  to  attack 
adults,  or  even  persons  of  advanced  age.  (See 
Mackenzie  on  Dis.  of  the  Eye,  p.  d'.Vi,  ed.  2.)  An- 
other experienced  gentleman  in  this  department  of 
surgery,  states,  however,  that  he  has  never  yet  seen 
.a  perfect  exami)le  of  finigiis  hrcmatodcs  of  the  eye 
in  an  individual  more  than  five  years  old.  {li. 
Middlemore  on  Dis.  of  the  JCye,  vol.  ii.  p.  SOU.) 
According  to  Mr.  Travers,  the  only  parts  of  the 
eye  .and  its  appendages  subject  to  be  primarily  at- 
tacked liy  hard  cancer,  are  the  lachrymal  gland,  con- 
junctiva, and  eyelids ;  while  the  evidence  of  )nany 
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cases  has  assured  him  that  fungus  hsematodes  may 
originate  in  any  texture  of  the  eye,  with  the  excep- 
tion of  the  lens  and  cornea.  {Synopsis,  S^-c.  p.  216, 
222,  and  421.)  This  account,  however,  differs 
from  that  delivered  by  Mr.  Wardrop  and  Pro- 
fessor Scarpa,  who  describe  the  disease  as  first 
commencing  in  the  retina,  and  particularly  at  the 
point  where  the  optic  nerve  enters  the  eye.  "  For 
(says  the  latter  author),  on  the  first  appearance  of 
the  yellowish  or  greenish  spot,  the  retina  on  exa- 
mination is  found  to  be  entirely  deficient,  or,  in 
other  words,  to  have  degenerated  into  the  malignant 
fungus.  It  is  also  found  that  the  choroid  mem- 
brane, while  the  fungus  hsematodes  is  in  its  inci- 
pient state,  does  not  appear  to  have  suffered  any 
remarkable  alteration  in  its  texture,  and  tliat  it  is 
only  at  a  more  advanced  period  of  the  disease  that 
this  membrane  becomes  thickened,  and  separated 
from  its  connection  with  the  sclerotica.  The 
choroid  membrane,  even  in  the  most  advanced 
stage  of  the  disorder,  preserves,  more  than  all 
others,  its  natural  texture."  {On  the  Principal 
Diseases  of  the  Eye,  p.  507,  ed.  2.)  Dr.  Mac- 
kenzie has  observed,  that  the  sclerotica  appears  to 
suffer  less  than  any  other  part  of  the  eye,  and 
that  in  every  case  where  the  disease  affected  the 
eyeball,  "  we  were  ignorant  of  its  existence 
before  either  the  optic  nerve,  or  retina,  was 
changed."  Mr.  Middlemore  also  declares  his  be- 
lief, that  the  disease  begins  either  in  the  retina 
or  optic  nerve.  {On  Diseases  of  the  Eye,  vol.  ii. 
p.  402.) 

The  lachrymal  gland  is  sometimes  absorbed  ; 
in  other  instances,  projected  from  the  orbit ;  but, 
according  to  Mr.  Middleniore's  experience,  it  does 
become  affected  with  fungus  hsematodes.  (Vol. 
cit.  p.  407.) 

In  cases  of  fungus  hsematodes  the  sight  of 
young  subjects  is  generally  destroyed  before  the  at- 
tention of  parents  is  excited  to  the  distemper.  Fre- 
quently, however,  a  blow,  followed  by  ophthalmia, 
precedes  the  growth  of  the  diseased  mass.  When 
no  external  violence  has  occurred,  the  first  sym- 
ptom is  a  trivial  fulness  of  the  vessels  of  the  con- 
junctiva, the  iris  becoming,  at  the  same  time,  e.K- 
tremely  vascular,  and  altered  in  colour,  and  the 
pupil  dilated  and  immoveable.  There  is  seldom 
much  complaint  made  of  pain:  but  the  cliild  is 
sometimes  observed  to  be  languid  and  feverish. 
In  adults,  fungus  hicmatodes  of  the  eye  generally 
comes  on  without  any  apparent  cause,  though 
sometimes  in  consequence  of  a  blow.  At  first  the 
tunica  conjunctiva  is  slightly  reddened,  and  vision 
indistinct.  The  redness  and  obscurity  of  sight  in- 
crease slowly,  and  an  agonising  nocturnal  head- 
ache is  experienced  ;  the  eye  bursts,  and  the 
humours  are  discharged. 

The  time  of  the  greatest  pain  is  at  the  period 
when  the  eyeball  is  greatly  distended  by  the 
diseased  mass,  and  previously  to  the  ruplure  of  the 
cornea.  This  is  the  time  when  convulsions  are 
disjjosed  to  occur.  (See  J{.  Middlemore,  On  Diseases 
of  the  Eye,  vol.  ii.  p.  3!).5.) 

With  regard  to  the  cure  of  fungus  luunui- 
todes  of  the  eye,  the  only  chance  of  effecting  this 
desirable  object  depends  upon  the  early  exlir- 
pati(m  of  the  diseased  organ.  It  must  be  acknow- 
ledged, however,  that  most  of  the  operations  in 
which  the  morbid  eye  has  been  removed,  have 
hilh(!rto  ])fovcd  nnsuccessfiil,  owing  to  a  roiur- 
roncc  of  the  disease.     The  reason  of  such  ill 
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success  may  be  imputed  to  the  optic  nerve  and 
other  parts  being  almost  always  in  a  morbid  state 
before  an  attempt  is  made  to  remove  the  eye. 
One  case,  however,  described  by  Mr.  Travels  as 
having  its  seat  in  the  cellular  texture  connecting 
the  conjunctiva  to  the  cornea,  was  operated  upon, 
and  no  recurrence  (^f  the  disease  had  occurred 
a  twelvemonth  afterwards.  No  other  texture  was 
affected  more  than  tlie  contiguity  and  extent  of  the 
disease  explained.  (Spiopsis,  dv.  p.  413.)  The 
most  successful  extirpation  of  an  eye  in  an  ad- 
vanced stage  of  this  disease,  and  perhaps  almost 
the  only  satisfactory  , one  at  present  on  record,  is 
that  which  was  performed  by  Mr.  Wishart,  the 
€ure  remaining  complete  eighteen  months  after 
the  operation.  (See  Edin.  Med.  Jaurn.  vol.  xix. 
p.  .51.) 

Donega  operated  in  another  case,  as  is  alleged, 
with  success.  The  disease  had  existed  six  weeks; 
and  the  patient  was  an  infant,  twenty  months  old. 
(See  Panizza,  Std  Fungo  Midollare  deW  Occhio. 
Pavia,  1826.)  Some  observations  have  been 
made  by  Mr.  Lawrence  on  these  cases,  tending 
to  raise  a  doubt  of  their  having  been  examples 
of  fungus  hsematodes.  {On  Diseases  of  iU  Eye, 
p.  C23.)  The  operation  has  nearly  always  been 
found  to  fail  when  the  disease  is  advanced  so  far 
that  the  posterior  chamber  is  filled  by  the  fungous 
mass.  With  the  very  few  exceptions  which  there 
are  to  this  statement,  it  may  be  correctly  said  that, 
as  no  internal  medicines  nor  external  applications 
afford  the  least  hope  of  checking  any  form  of  the 
fungus  hajmatodes,  it  is  manifest  that,  when  the 
distemper  of  the  eye  exceeds  certain  bounds,  the 
miserable  patient  is  placed  beyond  the  reach  of  any 
effectual  aid  from  surgery.  In  a  case  which  I  saw 
in  April,  1821,  in  the  London  Eye  Infirmary,  the 
disease  formed  a  mass  as  large  as  an  orange,  ac- 
companied with  enlarged  lymphatic  glands  over 
he  parotid.  The  patient^was  an  infant.  In  this 
instance,  Mr.  Lawrence  used,  as  a  local  application, 
the_  liquor  opii  sedativus,  prepared  by  Battle)-, 
which  was  found  to  lessen  considerably  the  child's 
Bufferings. 

'&^%Wardrop'^  Obs.  on  Fungus  H.Kmatorles.  Scarpa, 
on  the  Principal  Diseases  of  the  Eye,  chap.  21.  Saun- 
ders, on  IJiseases  of  the  Eye ;  and  B.  Traverses  Synop- 
sis of  the  Diseases  of  the  Eye;  8vo.  Loud.  1820.  G. 
Flick,  on  Diseases  of  the  Eye  ;  8vo.  Lond.  1826.  W. 
Lawrence,  on  Diseases  of  the  Eye;  8vo.  Lond.  1833. 
R.  Middlemore,  on  Diseases  of  the  Eye,  vol.  ii. 
8vo.  Lond.  1835.  W.  Mackenzie,  on  Diseases  of  the 
Lye;  8vo.  Lond.  1835.  Panizza,  sul  Fungo  Midollare 
doll'  Uccliio.  Pavia,  1826.  Wishart,  in  Edin.  Med. 
and  burgical  Journ.  vol.  xix. 

Under  the  terms  Bronchocele,  Mamma, 
Testicle,  and  Tumor,  will  be  found  descrip- 
tions of  fungus  ha;uiatodes,  or  medullary  sarcoma, 
m  organs  not  particularly  noticed  in  the  preceding 
article. 

See  Dissertations  on  Inflammation,  hyj.  Burns,  voL 
"  ^'■"ctical  Obs.  in  Surgery,  ed.  3.  John 
Mernvth,,  Surgical  Obs.  Svo.  Loud.  1804.  G.  Freer, 
";',^"fU''sm,  1807.  Obs.  on  Fungus  Ha;matodes,  or 
holt  Cancer,  by  .Tmncs  Wardrop;  8vo.  Edin.  1809. 
1  lis  last  publication  is  liigrhly  deservinff  of  attention  ; 
amlTtcM"'  '".'''"e'-cn.t  organs  beiuff  well  described 
caiice,-  discriminated  from  tliat  of  scirrhous 

M^d''TnnI^n  ,'i'S'''»s<=  ;s  i-elnted  in  vol.  v.  of  the  Lond. 
to  cure  nwi;  "f^  consequence  of  an  attempt 
fata"     X5  n'Pa'is  of  a  seton,  and  it  proved 

JJiaease  "^"^f^f/l'seisca Testicle,  accompanied  with 
»<-ase  Of  the  Lungs  and  Urain,  by  H.  Earle,  in 


Medico-Chirurg.  Trans,  vol.  iii.  p.  59,  &c.  in  which 
vol.  four  otlier  cases  are  recorded  by  Mr.  Lawrence 
p.  71,  et  seq.  and  one  by  Mr.  Lanqslaff,  p.  277- 
which  last  1  remember  to  have  visited  in  companv 
with  tins  gentleman  and  Mr.  Lawrence,  a  short  time 
before  the  patient  died.  Also  Langnlaff's  Ca.ses  and 
Obs.  ill  the  8tli  and  9th  vols,  of  the  same  work.  Ph 
J.  P.OUOC,  Voyage  fait  a  Londres  en  1814  ;  ou  Purallfele 
de  la  Chirurgie  Angloise  avec  la  Chirurgie  Francoise, 
p.  21 1,  &c.  Dupnytren,  Clin.  Chir.  t.  iv.  p.  53.  Wm. 
Kerr,  M.D.,  in  Cyclopa;dia  of  Practical  Medicine, 
iaemiec,  Diet,  des  Sciences  MM.,  art  Enc^phaloides. 
C.  Ben,  Surgical  Obs.  part.  iv.  Hodqkin,  in  Med. 
Clnr.  Trans,  vol.  xv.  Robert  Carswell,  in  Illustra- 
tions of  the  Elementary  Forms  of  Disease,  fasciculi 
2  &  3  4to  Lond.  1833.  Andral,  Anat.  Pathol,  t.  xi. 
p.  219.  J.J.  LoMein,  Anat.  Pathol,  t.  xi.  p.  419 
Cruvetlher,  Anat.  Pathol,  liv.  iv.-viii.;  and  Essai 
sur  P  Anat.  Pathol.  1. 1.  James  Copland,  M.D..  Diet, 
of  Practical  Med.  art  Fungoid  Disease,  8vo.  1837. 

FURUNCULUS  (from  furo,  to  rage.)  A 
boil,  so  named  from  the  violence  of  the  heat  and 
inflammation  attending  it.  A  peculiar  inflam- 
mation, beginning,  as  Dupuytren  believed,  in  one 
or  more  of  the  prolongations  of  the  interareolar  cel- 
lular tissue  of  the  cutis. 

A  boil  is  a  circumscribed,  very  prominent,  hard, 
deep  red,  inflammatory  swelling,  which  is  exceed- 
ingly painful,  and  commonly  terminates  in  slow 
and  imperfect  suppuration.  The  figure  of  the 
tumor  is  that  of  a  cone,  the  base  of  which  is  con- 
siderably below  the  surface  of  the  skin.  Upon 
the  most  elevated  point  of  the  boil  a  small  whitish 
speck  presents  itself,  between  the  fourth  and  the 
eighth  day.  After  the  apex  of  the  tumor  has 
turned  white,  it  softens,  and  then  a  verj-  small 
aperture  is  formed  in  it,  from  which  a  little  pus 
mixed  with  blood,  is  discharged,  and  within  which 
a  portion  of  dead  cellular  tissue,  the  core,  may  be 
perceived.  By  Dupuytren,  and  other  French  pa- 
thologists, the  manner  in  which  this  is  produced  is 
explained  as  follows:  a  boil  is  only  an  inflam- 
mation of  the  prolongations  of  cellular  tissue, 
which  penetrate  between  the  areola;  of  the  cutis, 
accompanied  by  the  vessels  and  nerves,  distributed 
to  the  surface  of  the  skin.  With  this  inflammation 
is  combined  that  of  the  cutis  itself,  and  conse- 
quently these  cellulo-vascular  and  nervous  pro- 
longations suffer  constriction,  partly  from  their 
own  enlargement,  and  partly  from  the  increased 
narrowness  of  the  openings  through  which  they 
pass.  Hence  their  nutrition  is  interrupted,  and 
they  are  converted  into  a  slough,  called  the  cnre. 
(See  AL  Solon,  in  Diet,  de  Med.  el  de  Chir.  Pra- 
ticpios,  art.  Furoncle ;  also  Dupuytren,  in  Clin. 
Chir.  t.  iv.  p,  210.) 

The  complaint  is  not  attended  with  fever,  except 
when  the  tumor  is  larger  than  usual,  situated  on 
a  sensible  part,  or  when  several  boils  occur  at  the 
same  time  in  diiYereut  places.    In  the  last  cir- 
cumstance they  often  produce  in   children,  and 
even  in  irritable  adults,  restlessness,  loss  of  appe- 
tite, spasms,  &c.    When  boils  are  situated  in  the 
perinajum,  between  the  anus  and  the  scrotum, 
there  may  be  difliculty  in  making  water.  Some- 
times, when  placed  on  the  nape  of  the  neck, 
shoulder,  or  thigh,  they  excite  inflammation  of  the 
lymphatic  vessels  and  ghiiids  of  the  neck,  armpit, 
or  groin.    (See  Payer,  Mai.  dc  la  Peau,  t.  ii.  p. 
548.)    They  rarely  exceed  a  pigeon's  egg  in  size, 
and  may  originate  on  any  part  of  the  body,  though 
it  is  most  common  for  them  to  take  place  on  the 
nates,  the  thighs,  the  armpit,  the  nape  of  the  neck, 
the  back,  and  in  other  regions  where  the  skin  is 


thickest,  and  the  prolongations  of  the  areolar 
tissue  most  developed.  p  i  i  • 

Young  persons,  and  especiall.v  those  of  plethoric 
habits,  are  most  subject  to  boils.  The  disease 
occurs  with  most  frequoncj'  in  the  spring.  {Lassus, 
Patholoyie  Chir.  t.  i.  p.  16.)  It  is  sometimes 
accompanied  by  a  disordered  state  of  the  gastric 
organs.  {Nosograplde  Chir.  t.  i.  p.  12-1,  edit.  2.) 
Frequently  boils  arise  without  any  evident  cause, 
and  apparently  in  healthy  constitutions.  At  other 
times  they  follow  eruptive  diseases  and  typhus. 
\w.  Gihso'ii,  Institutes,  SyC.  of  Surgary,  p.  48, 
vol.  i.)  In  many  cases  several  boils  present  them- 
selves, either  at  once,  or  in  succession,  on  various 
parts  of  the  body. 

The  suppuration  attending  a  boil  is  never  per- 
fect, and  the  matter  which  forms  is  frequently 
tinged  with  blood.  The  central  portion  of  dead 
celfular  tissue,  or  the  core,  is  mostly  detached 
about  the  tenth  or  twelfth  day,  leaving  an  open 
cylindrical  cavity,  extending  from  the  apex  to  the 
base  of  the  tumor.  The  pain  now  ceases;  the 
skin  contracts  ;  the  cavity  becomes  obliterated ; 
and  the  cure  is  completed  in  about  a  fortnight. 
(See  Rayer,  Mai.  de  la  Peau,  t.  ii.  p.  547.) 

The  experiments  of  Dumeril  and  Bretonneau 
prove  that  a  boil  may  sometimes  be  stopped  by 
an  early  application  of  caustic;  a  plan,  however, 
rarely  tried. 

In  a  veiy  few  cases,  perhaps,  it  may  be  proper 
to  try  to  resolve  boils,  by  means  of  gentle  evacu- 
ations, low  diet,  and  cold  applications.  In  tlie 
generality  of  instances,  suppuration  must  be  pro- 
moted by  the  use  of  emollient  poultices.  The 
tumor,  when  allowed  to  burst,  generally  does  so 
at  its  apex.  However,  as  the  opening  is  long  in 
formin-r,  and  too  small  to  allow  the  sloughy  cellular 
substance  to  be  discharged,  it  is  best,  as  soon  as 
matter  is  known  to  exist  in  the  tumor,  to  make  a 
free  opening  with  a  lancet,  and  immediately  after- 
wards to  press  out  the  matter  and  dead  cellular 
tissue.  This  having  been  accomplished,  healthy 
pus  will  be  secreted,  and  the  part  will  granulate 

and  heal.  .  , 

For  the  purpose  of  stimulating  the  cavity,  and 
causing  it  to  fill  up.  Professor  Gibson,  of  Phihi- 
delphia,  has  sometimes  employed  a  lotion  of  nitrate 
of  silver. 

Where  there  is  reason  to  suppose  the  gastric 


GANGLION.  '^''^ 
organs  to  be  in  a  disordered  state,  an  emetic  should 
be^  given  in  the  early  part  of  the  treatment,  and 
afterwards  small  repeated  doses  of  any  of  the  mild 
pursing  salts.  _ 

When  an  indolent  hardness  continues  after  the 
inflammatory  and  suppurative  state  of  boils  has 
been  removed,  the  part  should  be  rubbed  with 
camphorated  mercurial  ointment. 

Besides  the  above  acuta  bnil,  authors  describe  a 
chronic  one,  which  frequently  occurs  in  subjects 
who  have  suffered  severely  from  the  small-pox, 
measles,  lues  venerea,  scrofula,  and  in  constitu- 
tions injured  by  the  use  of  mercury.  The  chroiiia 
boil  is  commonly  situated  upon  the  extremities,  is 
of  the  same  size  as  the  acute  one,  has  a  hard  base, 
is  not  attended  with  much  pain,  nor  any  consider- 
able discoloration  of  the  skin,  until  suppuration 
is  far  advanced,  and  the  matter  is  seldom  quite 
formed  before  the  end  of  three  or  four  weeks. 
Sometimes  several  boils  of  the  chronic  kind  occur 
together,  or  follow  one  another  in  the  same  patient. 
The  discharge  is  always  thinner  than  good  pus,  and 
when  the  boil  is  large,  and  has  been  long  in  sup- 
purating, a  great  deal  of  sloughy  cellular  tissue 
must  be  cast  off  before  the  sore  will  heal. 

The  principal  thing  requisite  in  the  local  treat- 
ment of  all  furunculous  and  carbuncular  tumors 
is  to  make  an  early  free  opening  into  them,  and  to 
press  out  the  matter  and  sloughs,  employing  emol- 
lient poultices,  til!  all  the  mortified  parts  are  de- 
tached and  removed,  and  afterwards  simple,  or 
more  or  less  stimulating  dressings. 

[Nelaton  objects  to  incisions  in  the  treatment  of 
carbuncles  and  boils.  He  does  not  admit  that  the 
core  is  a  portion  of  dead  cellular  tissue,  but  consi- 
siders  it  a  deposit  or  secretion  resulting  from  an 
inflammatory  action  of  a  peculiar  character,  and 
compares  it  to  the  plastic  membranous  produc- 
tions found  in  inflammations  of  serous  membranes. 
For  a  more  detailed  account  of  M.  Ne'laton's 
views,  see  Carbuncle.] 

See  Pearson's  Principles  of  Surgery.  Ricliter,  An- 
fanifssriinde  der  Wundarzn.  b.  1.  Lassvs,  Patbolosie 
Cliir.  t.  i.  p.  15.  W.  Gibson's  Institutes  of  Sursery, 
vol.  i.  Philadelphia,  C.  J.  M.  Langcnbeck, 

Nosologie,  &c.  b.  i.  p.  357.  Gott.  1822.  M.J.  C/iclius, 
llandb.  der  Chir.  b.  i.  p.  7+.  lleidelb.  1826.  Dupw/- 
Ireii,  Clin.  Chir.  t.  iv.  p.  110.  Rayer,  Maladies  de  la 
Peau,  t.  ii.  p.  546.  8vo.  Paris,  1820. 


[Gall  bladder.— The  surgeon  may  be 
called  upon  to  puncture  the  gall-bladder  in  cases 
of  obstruction  of  the  biliary  ducts.  Thus  Frerichs 
mentions  the  case  of  a  lady  whoso  gall-bladder 
reached  downwards  to  an  inch  and  a  half  below 
the  crest  of  the  ilium,  and  elevated  the  abdominal 
wall  in  the  form  of  a  pear-shaped  tumor.  Owing 
to  the  great  tension  and  pain  it  occasioned  it 
became  necessary  to  puncture  it,  and  from  the 
presence  of  adhesions  there  was  no  danger  in  effect- 
ing this.  About  ten  ounces  of  bile  flowed  out. 
The  proper  instrument  for  such  an  operation  is  a 
hydrocele  trocar.]  H-  ^'"ce«- 

GANGLION.  (rci77Aioi'.)  In  surgery,  an 
encysted  tumor,  formed  in  the  course  of  a  tendon, 
or  its  fibrous  sheath.    It  is,  as  I  have  said,  an 


encysted,  circumscribed  swelling,  commonly  free 
tVoiii  pain,  causing  no  alteration  in  the  colour  of 
the  skin,  and  formed  upon  tendons  in  different 
parts  of  the  body,  but  most  frequently  upon  the 
hand  or  wrist.  A  French  gentleman  consullcd 
me,  who  had  one  upon  the  upper  part  of  his  foot, 
which  created  a  considerable  weakness  in  the  mo- 
lion  of  the  ankle.  A  ganglion  has  been  met  with 
over  the  tendon  of  the  trochlcaris,  and  also  that  of 
the  external  head  of  the  gastrocnemius.  {Aslon 
Key,  in  Guy's  Ilospitul  Jicports,  vol.  i.  p.  410", 
417.)  An  example  is  recorded  in  which  a  gan- 
glion, situated  exactly  over  the  arteria  radialis  and 
the  arteria  superficialis  voIjc,  was  at  first  supposed 
to  be  an  aneurism.  (See  Edin,  Med,  ami  Sitrg. 
Journ.for  April,  1821.) 

3d  4 
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Ganglions  often  possess  considerable  elasticity, 
ihey  may  occur  iinpreceded  by  any  accidenl: 
bu  frequeiitly  are  the  consequence  of  bruises  and 
^Iolent  sprains  WJien  opened  they  are  generally 
found  0  be  filled  with  a  viscid  transparent  fluid 
resembling  white  of  egg,  or  rather  jelly.  As  Mr. 
-aston  Key  has  observed,  the  contents  of  a 
ganglionic  tumour  differ  from  those  of  a  common 
bursa  mucosa.  The  latter  secretes  a  fluid  like 
ordinary  synovia  ;  the  ganglion  most  usually  con- 
tains a  substance  like  the  outer  layers  of  the  crys- 
talline lens,  soft,  viscid,  and  nearly  solid.  (See 
Guy's  Hospital  Reports,  vol.  i.  p.  41,5.) 

Different  pathological   views   are  entertained 
respecting  the  formation  of  ganglions.    In  France 
these  tumors  are  regarded  as  dropsies  or  hydro- 
celes of  the  sheaths  of  tendons.    Most  of  them  it 
IS  observed,  form  over  small  compact  joints,  like 
those  of  the  carpus  and  tarsus,  possessing  little 
motion,  and  covered  by  dense  fibrous  layers-  or 
else  in  the  course  of  the  sheaths  of  the  tendons  of 
tlie  hand  or  foot.    In  these  small  arthrodial  joints, 
and  m  the  sheaths  of  tendons,  the  synovial  mem- 
brane being  covered  by  strong  fibrous  textures, 
cannot  undergo  any  uniform  distension  by  an  accu- 
mulation of  their  secretion,  which  causes  a  protrusion 
ot  the  synovial  membrane  at  some  interspace  of  the 
fibrous  investment,  which,  however,  extends  over 
other  parts  of  the  internal  cyst.    It  is  also  alleged 
that  tlie  ganglion  has  a  communication  with  the  in- 
terior of  the  fibrous  sheath.    (See  Bk,in,  in  Diet, 
de  Med.  et  de  Chir.  Pratiques,  art.  Ganglion.) 
Mr.  Aston  Key  joins  in  representing  ganglions  as 
consisting  of  a  double  bag  :  the  outer  one  tendinous 
and  firm;  the  inner,  like  a  synovial  one,  thin  and 
secreting;  but  that,  in  most  instances,  the  outer  one 
cannot  be  separated  from  the  inner.  However 
he  differs  from  M.  Begin  in  regarding  a  ganglion 
as  a  new  structure.    {Guy's  Hospital  Reports,  vol.  i. 
p.  415.) 

Stimulant  applications  sometimes  succeed  in 
curing  ganglions,  and,  at  one  time,  frictions  with 
oleum  origani,  or  with  liniment  of  camphor 
strengthened  with  tinct.  canthar.,  were  a  common 
method.  Of  late  years,  friction  with  iodine  lini- 
ments and  the  ointment  of  iodide  of  potassium, 
has  also  had  extensive  trials.  I  have  often  seen 
the  tumors  lessened  by  these  means,  but  seldom 
cured;  for,  no  sooner  has  the  friction  been  discon- 
tinued, than  the  fluid  in  the  cyst  has  accumulated 
again. 

Compression  is  often  employed.  Persons  with 
ganglions  have  been  recommended  to  press  upon 
them  strongly  with  their  thumb  several  times  a 
aay.  After  this  has  been  repeated  very  often,  the 
17 A  ■  ^°™etimes  disappeared.  Another 
method  IS  to  make  pressure  on  ganglions  by  means 
01  a  piece  of  sheet-lead,  bound  upon  the  part  with 
a  bandage.  In  conjunction  with  this  treatment, 
inctions  with  stimulating  liniments  or  camphorated 
mercurial  ointment  are  usually  tried. 

J^or  the  ganglion  of  the  tendinous  investment  of 
m!  u      '  \  n,-""      occasionally  employed  by 
II.  ivey.       Blisters,  stimulating  plasters,  and 

moZ;  r"'  ^  ^""f-"^'  "i-----)'  oft 

P  an  of  H  '''^•■^"'•'•Se-    The  more  eflbctual 

is  to  puncture 

Plast  r  '7  '"y. P««=">-«  with  a  bandage  and 
^1',  the  scton  becomes  the  most  reaiy,  the 


GANGLION. 

most  mild,  and  the  most  effective  reniedv  "  (n,, 
cit.  vol.  i.  p.  417.)  ^  ' 

Ganglions  may  be  cured  by  pressure  sufficient 
to  rupture  the  cyst;  and  some  authors  have  recoiii 
mended  putting  the  hand  affected  upon  a  tabl" 
and  then  striking  the  ganglion  several  times  with 
the  fist,  the  back  of  a  book,  or  a  mallet.  The  cvst 
of  a  recent  ganglion  may  also  be  burst,  by  coni- 
pressing  it  strongly  with  the  thumbs,  with  or  with- 
out the  intervention  of  a  piece  of  money;  the  fluid 
IS  effused  into  the  adjacent  cellular  membrane  • 
and,  pressure  being  now  employed,  the  opposite 
sides  of  the  cavity  become  united  by  the  adhesive 
inflammation,  and  the  recurrence  of  the  disease  is 
prevented.  On  this  principle,  Sir  Astley  Cooper 
has  often  cured  the  disease. 

For  many  years  I  have  adopted  the  plan  of 
curing  ordinary  ganglions  by  making  a  small 
puncture  in  them,  discharging  their  contents,  and 
then  applying  pressure.    I  have  never  seen  any 
unpleasant  effects  follow  this  practice,  and  it  is 
almost  always  successful.     In  1825,  Mr.  Wm. 
Cumin,  of  Glasgow,  published  some  cases  and 
observations    in   favour   of  this   method.  He 
made  the  puncture  with  a  cataract  needle.  (See 
Edifi.  Med.  Journ.  No.  Ixxxiv.  p.  95.)    I  have 
usually  drawn  the  skin  a  little  towards  one  side, 
and  then  made  a  small  opening  in  the  ganglion 
with  a  lancet.  In  the  treatment  of  ganglions  situated 
on  tlie  back  of  the  wrist,  Mr.  Aston  Key  also  prefers 
a  small  puncture.   For  those  which  occupy  the  base 
of  the  palmar  side  of  the  fingers,  he  considers  the 
puncture  the  only  remedy;  for  the  cyst  cannot  be 
ruptured,  and  blisters  rarely  answer.    (See  Gufs 
Hospital  Reports,  vol.  i.  p.  416.) 

_  When  ganglions  become  extremely  inconve- 
nient, either  by  obstructing  the  functions  of  a 
joint  or  causing  pain,  they  should  be  carefully 
dissected  out  by  first  making  a  longitudinal  inci- 
siun  in  the  skin  covering  them,  then  separating 
the  cyst  on  every  side  from  the  contiguous  parts', 
and,  lastlj-,  cutting  every  particle  of  it  off  the  sub- 
jacent tendon  or  fascia. 

The  operation  being  accomplished,  the  skin  is 
to  be  brought  together  with  sticking  pla^^ter,  and 
a  compress  placed  over  the  situation  of  the  tumor, 
with  the  view  of  healing  the  wound  and  the  cavity 
hj  adhesion. 

When  the  ganglion  has  burst,  or  is  ulcerated,  it 
is  best  to  remove  the  diseased  skin,  together  witli 
the  cyst;  and  of  course  the  incision  must  be  oval, 
or  circuliu-,  as  may  seem  most  convenient.  Die 
grand  object  is  not  to  allow  any  particle  of  the 
cyst  to  remain  behind,  as  it  would  be  very  likely 
to  throw  out  a  fungus,  and  prevent  a  cure.  In 
Warner's  Cases  of  Swyeri/  is  an  account  of  two 
considerable  ganglions,  which  this  gentleman,  in 
imitation  of  Celsus  and  Paulas  /Egmeta,  tliought 
it  right  to  extirpate.    These  had  become  adherent 
to  the  flexor  tendons  of  the  fingers.  In  the  operation, 
he  was  obliged  to  cut  the  transverse  ligament  of  the 
wrist;  and  the  patients,  who  before  could  not  shut 
their  liands,  nor  close  their  fingers,  perfectly  re- 
gained the  use  of  these  parts.    Mr.  Gooch  relates 
a  case  of  the  same  kind,  which  had  been  occa- 
sioned by  a  violent  bruise,  three  or  four  years  be- 
fore.   The  tumor  reached  from  the  wrist  to  tlie 
middle  of  the  hand,  and  created  a  groat  deal  of 
pain.    Mv.  Gooch  extirpated  it,  and  then  restored 
the  position  of  tiie  hand,  and  free  motion  of  tiie 
joint  by  the  use  of  emollient  npphcations,  and 


suitaWe  pressure,  made  with  amacliine  constructed 
for  the  purpose.    (See  Bursa  Mucosa.) 

Other  cases,  confirming  the  safety  of  cutting;  out 
eano-lions,  are  recorded  in  the  London  Medical 
Journal  for  1787,  p.  151;  hy  Ellci;  in  M^ni.  de  I'Acad. 
des  Sciences  de  Berlin,  t.  ii.  ann.  1746;  Schmiicker,in 
Chir.  Wahrnehniungen,  b.  i.  p.  332;  Girard,  Lupio- 
loffie.  See  Warner's  Cases  in  Surgery.  Chirurgical 
Works  of  B.  Gooch,  vol.  ii.  p.  376.  Richler,  An- 
fangsgr.  der  Wundarzn.  b.  i.  Lassus,  Pathologie 
Chir.  t.  i.  p.  399.  Diet,  des  Science,  Mdd.  t.  xvii. 
p.  311.  Cumin,  in  Edin.  Med.and  Surgical  Journ.  No. 
84.  C.  Aston  Key,  in  Guy's  Hospital  Reports,  vol.  i. 
8vo.  liOnd.  1836. 


GANGRENE  (from  ypalva,  to  feed  upon) 
So  named  for  its  eating  away  the  flesh.  Authors 
have  generally  distinguished  mortification  into  two 
stages :  the  first,  or  incipient  one,  they  name  gan- 
grene,  which  is  attended  with  a  sudden  diminution 
of  pain  ;  a  livid  discoloration  of  the  part,  which, 
after  being  yellowish,  liecomes  of  a  greenish  hue;  a 
detachment  of  the  cuticle,  under  which  a  turbid 
fluid  is  effused;  and  lastly,  on  touching  the  part,  a 
crepitus  is  perceptible,  owing  to  the  generation  of 
air  in  the  gangrenous  parts. 

When  the  part  has  become  quite  cold,  black 
fibrous,  incapable  of  moving,  and  destitute  of  all 
feeling,  circulation,  and  life,  this  is  the  second 
stage  of  mortification,  termed  sphacelus.  Gangrene, 
however,  is  frequently  used  synonymously  with  the 
word  mortification.  (See  Mortification,  and 
Hospital  Gangrene.) 

GASTROCELE  (from  yaffriip,  the  stomach, 
and  WAr),  a  tumour).    A  hernia  of  the  stomach. 

GASTRORAPHIA,  or  gastroraphe  (from 
yacTTip,  the  belly,  and  pa<f>^;,  a  suture).  A  suture 
of  the  belly,  or  some  of  its  contents. 

Although  the  term  gastroraphe,  in  strictness  of 
etymologj',  signifies  the  sewing  up  of  any  wound 
of  the  belly,  yet  Mr.  S.  Sharp  informs  us  that,  m 
his  time,  the  word  implied  tliat  the  wound  of  the 
alidomen  was  complicated  with  another  of  the 
bowels.  . 

The  operation  of  sewing  up  a  wound  in  the 
howel?,  can  only  take  place  when  they  fall  out  of 
the  abdomen,  and  the  wound  in  them  is  visible 
And,  indeed,  even  in  these  circumstances,  the  em 
ployment  of  sutures  is  a  practice,  the  propriety  of 
which  is  questionable,  as  will  he  further  considered 
in  the  article  WouND.s. 

Gastroraphe,  or  merely  sewing  up  a  wound  o 
the  parietes  of  the  abdomen,  is  usually  done  witl 
the  common  interrupted  suture  (see  Suture),  bu 
occasionally  with  the  quilled  suture  or  with  pins. 

In  from  three  to  eight  days,  the  sutures  may 
generally  be  removed,  and  sticking  plaster  alone 
employed.  (See  Wounds  of  the  Abdomen.) 

M.  Pibrac,  in  the  third  volume  of  the  Man.  de 
VAcad.  /lot/ale  de  Chir.,  records  several  interesting 
cases,  which  I'ully  prove  that  wounds  of  the  belly 
readily  unite  by  means  of  a  suitable  posture  and 
a  pro[ier  bandage,  without  the  practice  of  gastro- 
raphe. These  cases,  however,  are  less  decisive 
and  convincing  (if  possible  to  be  so)  than  the 
relations  of  the  Cfcsarean  operation,  the  extensive 
wound  of  which  has  often  been  healed  by  simple 
means,  after  the  failure  of  sutures. 

Under  certain  circumstances,  however,  it  may  be 
essentially  necessary  to  practise  gastroraphe.  For 
instance,  were  a  large  wound  to  be  made  across 
the  parietes  of  the  abdomen,  a  sutuic  migiit  become 
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indispensably  requisite  to  prevent  the  protrusion  of 
the  bowels.    Yet  even  in  this  case,  the  sutures 
hould  be  as  few  in  number  as  possible.  (See 
Sutures.) 

[Gastroraphe  has  of  late  years  been  frequently 
employed  after  the  operation  of  ovariotomy.  _  The 
interrupted  suture  with  silk  or  silver  wire  is  pre- 
ferred by  most  surgeons,  but  the  quill  and  twisted 
sutures  have  also  been  used.  In  the  present  day 
adhesive  plaster  alone  would  not  be  depended 
upon,  to  unite  wounds  implicating  the  whole  thick- 
ness of  the  abdominal  wall.] 

I  shall  conclude  this  article  with  a  fact,  perhaps 
more  curious  than  instructive,  related  hy  M. 
Bordier,  of  Pondicherry,  in  the  Journal  de  M&de- 
cine,  vol.  xxvi.  p.  538.  An  Indian  soldier,  angry 
with  his  wife,  killed  her,  and  attempted  to  destroy 
himself  by  giving  himself  a  wound  with  a  broad 
kind  of  dagger  in  the  abdomen,  so  as  to  cause  a 
protrusion  of  the  bowels.  A  doctor  of  the  country, 
being  sent  for,  dissected  between  the  muscles  and 
skin,  and  introduced  a  thin  piece  of  lead,  which 
kept  up  the  bowels.  The  wound  soon  healed  up. 
the  lead  having  produced  no  inconvenience.  The 
man  -was  afterwards  hanged,  and  M.  Bordier, 
when  the  body  was  opened,  assured  himself  more 
particularly  of  the  fact. 

GLAUCOMA  (from  jKamls,  bluish  green,) 
has  been  generally  defined  to  be  a  greenish  opacity 
of  the  vitreous  humour,  attended  with  the  loss  or 
a  considerable  impairment  of  sight.    {Weller,  On 
Dis.  of  the  Eye,  iransl.  by  Monteith,  vol.  ii.  p.  27.) 
Mr.  Lawrence  describes  the  colour  as  sea-green, 
clear  green,  muddy  green,  or  3'ellowish  green. 
{On  Dis.  of  the  Eye,  vol.  iii.  p.  494.)    As  will  be 
presently  explained,  however,  the  vitreous  humour 
is  not  invariably  implicated  in  some  of  the  cases, 
perhaps  incorrectly  classed  with  glaucoma.  Pro- 
fessor Beer  considers  the  subjects  of  glaucoma,  and 
the  cataracta  -viridis,  or  glaucomatosa,  together. 
He  observes,  that  these  diseases  occur  rather  fre- 
quently, not  only  as  true  efTects  of  inflammation  of 
the  eye,  but  sometimes  quite  unpreceded  by  this 
affection.    Although  glaucoma  may  continue  for  a 
long  time  as  the  only  disorder,  without  the  crystal- 
line lens  being  changed  in  the  slightest  degree  ; 
yet  Beer  h  is  never  seen  the  case  reversed,  and  the 
ions  become  altered  as  it  does  in  glaucoma  first, 
and  the  vitreous  humour  afterwards.    In  what 
this  author  describes  as  gouty  ophthalmia,  glaucoma 
is  said  to  come  on  with  the  following  symptoms  : 
the  iris  is  not  observed  to  expand,  but  rather  to 
become  contracted;  the  pupil  is  not  equally  dilated, 
but  extends  more  towards  the  canthi,  the  iris  at 
length  becoming  scarcely  perceptible  towards  each 
angle  of  the  eye,  especially  the  outer  one,  and  the 
pupil  of  course  assuming  something  of  the  appear- 
ance which  is  seen  in  the  eye  of  a  ruminating  ani- 
mal.   In  a  case,  however,  which  1  once  saw  in 
the  London  Eye  Infirmary,  under  Mr.  Lawrence, 
it  was  particul.arly  remarked  that  the  diameter  of 
the  pupil  was  not  greatest  in  the  transverse  direc- 
tion; a  circumstance  which  Beer's  account  would 
lead  us  to  expect  as  constant.    And  it  merits 
notice  that,  as  the  iris  shrinks  towards  the  marjjin 
of  the  cornea,  its  pupillary  edge  is  inverted  towards 
the  lens,  so  that  its  smaller  circle  completely  dis- 
appears.   In  this  very  dilated  state  of  the  pupil,  a 
grey  greenish  opacity  is  perceived,  seeming  to  be 
very  deep,  and  arising  from  a  real  loss  of  trans- 
parency ill  tile  vitreous  humour,    At  this  period. 


_  .GLAUCOMA 
the  lens  evidently  becomes  opaque,  acquiring  a  sea- 
green  hue,  and  the  cataracta  viridis,  or  glaucoma- 
tosa,  now  swells  and  appears  to  project  forwards 
into  the  anterior  chamber.     The  pain  then  becomes 
more  incessant  and  violent;  the  varicose  affection 
of  the  eyeball  seriously  increases;  and  the  eyesight, 
which  began  hourly  to  diminish  from  the  moment 
•when  the  pupil  was  first  observed  to  be  in  any  de- 
gree expanded  and  opaque,  and  the  iris  motionless, 
is  now  so  entirely  destroyed,  that  not  the  slightest 
perception  of  external  light  remains,  though  the 
patient  may  vainly  congratulate  himself  on  discern- 
ing luminous  appearances  produced  within  the  eye 
itself,  in  the  form  of  a  fiery,  shining  circle,  especi- 
ally when  the  organ  is  gently  pressed  upon.  An  eye 
in  this  condition  (says  Beer)  has  really  a  look  as  if  it 
■were  dead,  the  cornea  being  as  flaccid  and  void  of  lus- 
tre as  in  a  corpse.    Finally,  when  these  symptoms 
Lave  attained  their  utmost  pitch,  an  atrophy  of  the 
eyeball  follows,  and  the  painful  sensations  about  the 
organ  cease.    In  corpulent  individuals,  however, 
they  still  continue  with  greater  violence.  Sooner 
or  later,  the  other  eye  is  also  attacked  with  arthritic 
iritis,  or  ophthalmia,  or  becomes  affected  with  glau- 
coma, which  is  ushered  in  by  violent  and  incessant 
headache.  (Bee?;  LeJire  von  den  AugenJtrankkeiten, 
b.  i.  p.  581,  &c.  8vo.  Wien,  1813.)    According  to 
this  author,  glaucoma  and  the  green  cataract  are 
never  the  consequences  of  any  description  of  oph- 
thalmia, but  what  he  terms  arthrilic.  (b.  ii.  p.  255. 
Wien,  1817.)    Mr.  Lawrence  inclines  to  Beer's 
opinion  ;  for,  he  observes,  that  glaucoma  appears 
to  him  to  be  a  chronic  form  of  arthritic  inflamma- 
tion of  the  internal  tunics  ;  and,  he  adds,  that  it 
certainly  occurs  more  frequently  in  gouty  persons 
than  others.     {On  Bis.  of  the  Eye  ed.  iii.  p.  495.) 
I  have  stated  that  glaucoma  is  usually  regarded  as 
an  opacity  of  the  vitreous  humour.    The  following, 
however,  were  the  particulars  observed  by  Dr. 
Mackenzie  in  the  dissection  of  several  glaucomatous 
eyes.    1.  The  lens  of  a  yellow,  amber,  or  reddish 
brown  colour,  especially  towards  its  centre  ;  its 
consistence  firm,  and  its  transparency  perfect,  or 
nearly  so.     In  some  cases,  however,  the  reddish 
brown  colour  of  the  central  part  of  the  posterior 
lamellae  was  so  deep  as  considerably  to  impair  its 
transparency.    The  part  in  question  was  also  drier 
than  natural.     2.  The  vitreous  humour  in  a  fluid 
state;  perfectly  pellucid,   colourless,  or  slightly 
yellow:  no  trace  of  hyaloid  membrane.    3.  The 
choroid  coat,  and  especially  the  portion  of  it  in 
contact  with  the  retina,  of  a  light  brown  colour, 
with  little  or  no  appearance  of  pigmentum  nigrum. 
4.  In  the  retina,  no  trace  of  limbus  luteus,  or 
foramen  centrale. 

[Dr.  Mackenzie  attributes  the  greenish  appear- 
ance of  the  deep-seated  parts  of  the  ej'e  in  glaucoma, 
to  the^  first  of  these  changes,  viz.:  the  amber  or 
yellowish  brown  colour  of  the  lens,  and  states  that 
m  some  incipient  cases  this  was  the  only  change 
that  could  be  detected  on  dissection.  The  glauco- 
matous lens,  viewed  in  its  natural  situation,  seems 
of  a  greenish,  sometimes  of  a  deep  sea-green  colour, 
laken  out  of  the  eye,  all  greenness  is  gone,  both 
in  ttie  eye  deprived  of  its  crystalline,  and  in  the 
iens  under  examination.  In  glaucoma,  then,  the 
iens  uis  become  in  a  certain  sense  diplo-chromatic. 
of  on  ''■"■'^^^  humour,  which  is  also 

a  alvJn  T"'!'  glaucoma,  have  the  power  of 
blue  anf    t  ''^h''  absorbing  the  violet, 

»"ue,  and  red  rays,  leaving  the  yellow  and  green 


rays  but  little  affected,  so  that  they  are  disperse  i 
whence  results  the  apparently  green  appearance  • 
the  humours.  {On  Dis.  of  the  Eye,  ed.  iv.  p.  897 

This  author,  however,  thinks  that  in  the  later 
stages  of  the  disease  the  Jens  may  become  opaque 
and  cataractous,  as  well  as  glaucomatous,  constitu- 
tmg  the  cataracta  viridis  or  glaucomatosa  of  Beer  ] 
In  some  other  cases  which  Mr.  Middlemore  had 
an  opportunity  of  dissecting,  the  vitreous  humour 
was  of  a  yellow  tinge,  as  remarked  by  Scarpa  in 
his  examinations  ;  and  the  lens  had  undergone  no 
other  alteration  than  such  as  generally  take's  place 
in  advanced  life,  being  of  a  green,  deep  yellow  or 
amber.  The  vitreous  humour  was  not  much  in- 
creased in  quantity.  The  choroid  pigment  was  in 
a  great  measure  absent ;  and  the  septa  of  the 
hyaloid  membrane  were  absorbed.  See  Middle- 
more  on  Dis.  of  the  Eye,  vol.  ii.  p.  7.) 

This  gentleman  describes  two  varieties  of  glau- 
coma :  first,  that  which  occurs  in  old  age,  and  is 
productive  of  mere  impairment  of  vision,  without 
any  material  degree  of  pain,  and,  as  he  believes, 
without  any  inflammation  ;  but  in  which  the  trans- 
parency of  the  vitreous  humour  is  alwaj-s  dimi- 
nished, and  its  colour  altered,  either  to  a  yellowish 
or  greenish  tinge.  Secondly,  that  vai-iety  which 
takes  place  from  inflammation  of  the  septa  of  the 
vitreous  humour,  which  is  marked  by  symptoms  of 
a  more  or  less  severe  character  ;  is  often  attended 
with  chronic  inflammation  of  other  deeply  seated 
textures,  and  usually  leads  to  the  total  destruction 
of  vision.  Hence,  says  Mr.  Middlemore,  the  ap- 
pearances of  the  membranes  and  humours  will  not 
always  be  the  same. 

In  Mr.  Lawrence's  valuable  treatise  are  collected 
the  particulars  of  other  dissections  of  glaucomatous 
eyes  by  Walther,  Eble,  and  Rosas.  In  the  eyes  of  a 


man  examined  by  Walther,  the  lens  and  viti-eous 
humour  were  in  the  normal  state,  and  perfectly 
transparent.     In  the  retinas  were  numerous  black 
and  partly  reddish  spots,  roundish,  and  of  various 
size.    In  a  glaucomatous  eye  dissected  by  Eble, 
the   covering  of  the  uvea  was  reddish  brown, 
instead  of  the  usual  dark  pigment,    The  vessels  of 
the  choroid  were  varicose  in  several  places  ;  and 
the  pigment,  which  was  much  lighter  than  natural, 
had  disappeared  in  several  places.     The  retina 
was  extraordinarily  soft,  tlie  lens  was  small,  firm, 
and  of  amber  colour,  and  its  capsule  was  par- 
tially opaque.     The  whole  vitreous  humour  had 
a  yellowish  tint  ;  and  there  were  scattered  through 
it  twenty  or  thirty  points  of  a  grej-,  brownish 
green,  or  sea-green  colour.     In  another  case,  that 
of  a  man  of  70,  who  had  frequently  experienced 
arthritic  inflammation  of  the  eyes,  the  vitreous 
humour  was  partially  thickened,  and  firmer.  The 
retina  exhibited  some  varicose  enlargements,  and  it 
was  of  a  dark  grey  colour. 

On  this  part  of  the  subject,  Mr.  Lawrence  offers 
the  following  judicious  reflections  :  "  From  the 
preceding  pathological  facts,  we  may  conclude 
that  the  vitreous  humour  is  not  originally  and 
esscntiall}'  the  seat  of  glaucoma  ;  we  may  perhaps 
draw  the  further  inference  that  affections,  in 
some  respects  different,  are  included  under  that 
term.  When  we  consider  the  numerous  gradations 
between  the  acute  internal  arthritic  optlialmia 
which  destroys  sight  at  once,  and  the  imperfection 
of  vision  which  conies  on  in  glaucoma,  properly  so 
called  ;  also  that  the  difference  of  morbid  changes 
may  be  expected,  according  to  the  stage  of  the 
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cmnplalut ;  we  shall  not  be  surprised  at  finding 
that  the  results  of  examination  are  not  always 
alike."  (See  Lawrence,  On  Dis.  of  the  Eye,  ed.  3. 
p.  497. 

In  glaucoma,  the  pupil  is  green,  or  yellowish 
green  :  and  if  the  eye  be  looked  at  laterally,  no 
discoloration  is  seen.  In  cataract,  the  pupil  is 
grey,  or  greyish  white,  and  it  has  the  same  appear- 
ance in  whatever  direction  it  is  viewed.  In  glau- 
coma, the  loss  of  vision  is  not  in  direct  proportion 
to  the  change  of  colour  in  the  pupil.  With  an  in- 
considerable change,  vision  may  be  entirely  de- 
stroyed, or  seriously  impaired  ;  but  in  cataract 
there  is  a  direct  proportion  between  the  degree  of 
opacity  and  the  injury  to  sight.  In  cataract,  vision 
is  best  in  a  weak  light ;  in  glaucoma  it  is  stronger 
in  a  powerful  light,  because,  as  the  retina  is  less 
sensible,  more  light  is  required  to  make  an  impres- 
sion on  it.  {Laicrence,  op.  cit.  p.  498.) 

Dr.  Mackenzie  was  the  first  to  apply  the 
catoptrical  test  to  the  diagnosis  of  glaucoma  from 
incipient  cataract.  The  distinction  between  the 
appearances  presented  to  the  observer  by  the 
reflections  from  the  flame  of  a  candle  in  the  two 
diseases,  are  mentioned  in  the  article  Cataract. 

Glaucoma,  after  it  is  conjoined  with  a  varicose 
disease  of  the  eyeball,  is  set  down  by  Beer  as  in- 
curable. According  to  Weller,  when  the  vitreous 
humour  first  begins  to  be  muddy,  the  disease  may 
sometimes  be  checked.  (0«  Dis.  of  the  Eye,  vol.  ii. 
p.  29.) 

Beer  states  that  no  treatment  will  avail  m 
checking  glaucoma,  and  preventing  complete  amau 
rosis.      The  prognosis  is   unquestionably  most 
unpromising.    I  have  seen  many  cases  of  glaucoma 
treated,  but  never  with  success.    Mr.  Lawrence 
holds  out  more   encouragement  than  Beer,  and 
recommends  antiphlogistic  treatment,  as  cupping; 
active  purgatives  ;  mercury,  long  continued,  but 
not  used  so  as  to  cause  salivation  ;  a  regulated  diet, 
and  repose  of  the  organ.     (^On  Dis.  of  the  Eye, 
p.  394.)     Counter-irritation  has  also  been  found 
useful,  and  especially  frictions  with  antimonial 
ointment  between  the  shoulders.   Arthritic  inflam- 
mation of  the  eye  is  often  greatly  benefited  by 
tonics,  as  precipitated  carbonate  of  iron  and  sul- 
phate of  quinine.    After  depletion,  one  very  ex- 
perienced practitioner  sanctions  the  trial  of  them  in 
glaucoma.    (See  Mackenzie,  On  Dis.  of  the  Eye, 
p.  899,  ed.  4.)    On  the  principle  of  there  being  a 
superabundance  of  dissolved  vitreous  humour,  the 
same  gentleman  conceives  that  occasionally  punc- 
turing the  sclerotica  and  choroid  with  a  broad 
iris  knife  might  prove  serviceable.     He  also  states 
that  he  has  known  glaucoma  operated  upon  for 
cataract,  and  the  removal  of  the  amber-coloured 
lens  followed  by  a  considerable  accession  of  vision. 
But  as  he  liad  also  known  violent  inflammation 
ensue,  he  does  not  venture  to  recommend  this  pro- 
ceeding for  general  adoption.    A  grooved  cataract 
needle,  as   recommended    by  Mr.  Middlemore, 
seems  to  me  the  best  instrument  for  puncturing 
the  vitreous  humour.     Mr.  Middlemore  finds  that 
no  remedies  will  interrupt  the  progress  of  senile 
r/Umcoma,  and  he  deems  no  treatment  requisite, 
unless  circumstances  denote  that  the  affection  is 
rendered  worse  by  the  existence  of  chronic  inflam- 
mation of  the  septa  of  tlie  vitreous   humour  or 
neighbouring  textures.  If  this  be  the  case,  he  would 
employ  mild  purgatives,  and,  perhaps  a  little  mer- 
cury, with  permanent  counter-irritation  and  the 
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avoidance  of  all  exertion  of  the  eye,  particularly 
in  artificial  light,  or  on  minute  objects. 

In  the  acute  or  injlanimatory  glaucoma,  Mr, 
Middlemore  is  an  advocate  for  antiphlogistic  treat- 
ment, followed  up  by  a  seton  or  blister  to  the  tem- 
ple, or  above  the  eyebrow.     Sometimes  he  excites 
slight  irritation  on  the  skin  of  the  temple  with 
nitrate  of  silver.    Occasionally  he  has  punctured 
the  vitreous  humour  with  a  very  fine  grooved 
needle.      He  advises  this  to  be  done  whenever 
there  is  much  local  pain,  evidently  depending  on 
the  tension  of  the  globe,  "  and  particularly  when 
vision  is  nearly  destroyed,  and  the  opposite  organ 
is  becoming  similarly  aflfected."     In  one  or  two 
cases,  where  the  muddiness  of  the  vitreous  humour 
was  evidently  consequent  on  inflammation,  Mr. 
Middlemore,  after  the  subsidence  of  the  latter 
affection,  discharged  the  greater  part  of  the  turbid 
fluid  with  the  needle,  in  the  hope  that  the  new 
secretion  would  be  more  transparent  ;    and  he 
states  that  he  has  practised  this  operation  with  the 
greatest  advantage  to  the  patient's  vision.  (See 
R.  Middlemore,  op.  cit.  vol.  ii.  p.  19—20)  The 
dilatation  of  the  pupil  with  belladonna  sometimes 
improves  vision,  when  this  partly  remains  ;  but 
the  benefit  is  merely  temporary  ;  and  sometimes 
it  causes  an  increased  confusion  of  sight. 

[The  following  remarks  upon  glaucoma  are  based 
upon  an  analysis  of  fifty-one  cases  which  have 
been  treated  in  the  Royal  London  Ophthalmic 
Hospital,  Moorfields,  during  1857,  1858,  and 
1859. 

We  recognise  two  states  of  glaucoma,  viz.  the 
acute  and  chronic. 

Acute  glaucoma,  nineteen  cases. 
A  patient  attacked  by  this  disease  presents  the 
following  symptoms,  viz.  severe  pain  in  the  eye 
attacked,  and  in  the  region  of  the  fifth  nerve  of 
the  corresponding  side,  diffuse  redness  of  the  sub- 
conjunctival tissue,  sometimes  accompanied  with 
slight  chemosis,  and  profuse  watering  occasionally. 
The  eye  feels  hard,  the  cornea  sometimes  appears 
nebulous,  the  aqueous  humour  slightly  turbid,  the 
pupil  irregularly  dilated  and  fixed,  its  area  greyish, 
or  greenish  torbid ;  vision  is  entirely  lost,  or  reduced 
to  faint  perception  of  light.    The  turbid  state  of 
the  media  (humours  of  the  eye)  rarely  admits  of 
an  ophthalmoscopic  examination.    All  the  cases 
where  the  fundus  of  the  globe  and  the  optic 
nerve    could   be   seen,    presented  unmistakable 
signs  of  pressure  at  the  opiic  nerve,  generally 
with  blood  spots  upon  it  or  in  the  neighbouring 
retina.    The   fundus  of  the  globe  appears  of 
a  turbid  red  colour,  and  the  optic  nerve  also, 
which  has  a  grey  red  circle  near  its  periphery  ;  the 
retinal  vessels  while  in  the  optic  nerve  are  thin  and 
hardly  perceptible,  but  up  to  the  retinal  aperture 
are  gorged  with  blood  ;  the  blood  spots  are  some- 
times confined  to  the  optic  nerve  and  the  part  of 
the  retina  nearest  to  it,  in  other  cases  the  whole 
of  the  fundus  is  sprinkled  with  them. 

The  cases  of  acute  glaucoma  which  came  under 
my  notice  have  been  treated  by  Dr.  Oracle's 
method,  viz.  by  excision  of  a  portion  of  iris,  and 
with  excellent  results. 

Such  an  acute  attack,  if  left  to  itself,  or  treated 
in  any  other  way,  except  by  excision  of  part  of  the 
iris,  may  subside  spontaneously,  and  vision  become 
restored;  but  the  attack  will  return,  though  per- 
haps in  n  less  acute  form,  and  finally  lead  to  loss 
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of  sight,  and  the  eye  will  assume  the  characteristic 
appearance  of  chronic  glaucoma. 

In  eyes  which  have  been  operated  upon  for 
tins  disease,  the  fundus,  optic  nerve,  choroid, 
retina,  c&c.   sometimes  become  visible  the  third 
day  alter  the  operation,  and  the  retina  is  then 
frequently  seen  sprinkled  with  round  and  with 
large  diffused  blood  spots  ;  the  latter  are  more 
frequent  near  the  equator  of  the  eye.     The  optic 
nerve  is  more  red  and  well  defined,  the  retinal 
vessels  are  of  proportionate  diameter  throughout  ; 
sometimes  the  optic  nerve  has  a  more  whitish' 
waxy  appearance;  in  other  cases  the  grey  pink 
ring  remains  near  its  periphery  :  but  in  all  cases 
tlie  retinal  vessels  (in  the  nerve)  lost  their  thin  ill- 
defined  shape  and  became  gorged  with  blood.  The 
round  blood  spots  may  remain  for  months,  but  the 
large  diiiused  ones  frequently  disappear  in  a  few 
weeks.    The  optic  nerve  may  assume  its  normal 
pink  appearance,  or  become  more  or  less  cupped. 
-The  youngest  of  the  patients  attacked  by  acute 
glaucoma,  was  a  woman  of  35  years  of  age,  the 
oldest  a  man  of  70.    Occupation  has  no  influence 
upon  us  occurrence.     Thirteen  of  the  patients 
were  thin  and  pale,  one  stout  and  pale,  and  one  in 
good  health.     Eleven  of  the  fifteen  had  premoni- 
tory symptoms  of  two  years'  duration,  while  in 
others  they  were  only  noticed  for  a  few  weeks  ; 
they  consisted  in  occasional  increased  hardness  of 
the  eye,  pains  in  the  forehead  and  temple,  attacks 
of  dimness  of  sight  (especially  during  mental  ex- 
citement), and  in  the  perception  of  a  halo  (rainbow) 
round  the  candle.    A  few  were  troubled  with 
flashes  of  light  in  the  eye.    Most  of  the  cases 
became  presbyopic,  and  had  to  use  convex  glasses. 
In  four  the  attack  came  on  without  any  premoni- 
tory symptoms,  and  in  these  the  anterior  chamber 
was  nearly  of  the  normal  size.     A  rapid  in- 
crease of  presbyopia,  of  pains  in  the  temple  and 
forehead,  and  shorter  intervals  between  the  attacks 
of  dimness,  preceded  the  acute  attack  in  eight  cases. 
Three  of  the  cases  were  attacked  in  both  eyes 
simultaneously.    We  are  in  the  habit  of  examin- 
ing what  the  patient  calls  his  sound  eye,  with  a 
view  of  studying  the  prodroma  of  the  disease. 
In  most  of  the  cases  of  acute  and  chronic  glaucoma 
the  other  (sound)  eye  offers  one  or  several  of 
the   symptoms  mentioned  above  as  premonitory. 
None  of  these  eyes  appeared  to  me  to  be  ophthal 
moscopically  healthy  ;   there  was    generally  a 
marked  loss  of  resistance  to  pressure  at  the  optic 
nerve  (i.e.  the  circulation  was  easily  suspended)  ; 
there  were  also  increased  redness  of  the  nerve,  with 
frequently  the  grey  pink  circle  near  its  periphery', 
and  some  decrease  of  the  amount  of  light  observed 
in  the  vitreous  space. 

An  acute  attack  not  unfrequently  occurs  in  those 
suffering  from  chronic  glaucoma.      The  acute 
glaucoma  has  been  observed  in  eyes  which  were 
blind  fi'om  cerebral  amaurosis  ;  in  cases  where  the 
ins  and  choroid  had  suffered  from  svpliilis  ;  in 
eyes  where  vision  had  been  destroyed"  by  chronic 
glaucoma  ;  and  where  an  advanced  stage  of  atrophy 
ot  tlie  optic  nerve,  choroid,  &c.  already  existed. 
Uimnc  c/laucoma,  thirty-two  cases. 
An  eye  affected  with  chronic  glaucoma  in  its 
aavanced  stage  {i.e.  vision  reduced  to  mere  por- 
ce   ion  of  hglu),  generally  presents  the  following 

vessel,  on  '  '"^''K^d,  tortuous,  subconjunctival 
essefs  emerge  into  view  in  the  ciliary  region  ; 


the  cornea    n  flat,  and  has  more  or  less  lost 
Its  sensibility,  as  shown  bv  Von  Graefe  •  its 
epithelium  not  unfrequently  "peels  off  in  flakes- 
the  iris  IS  discoloured  and  almost  in  contact  with  the' 
cornea.  The  pupil  is  enlarged,  irregular,  and  fixed- 
It  appears  greyish  or  greyish  green.  An  ophthal- 
moscopic examination  is  possible  almost  in  all 
cases   though  the  pupil  may  appear  very  hazv, 
Ihe  fundus  appears  red,  and  the  optic  nerve  well 
defined  and  cupped.    The  retinal  veins  are  gorged 
with  blood  up  to  the  margin  of  the  cup,  where 
they  either  disappear  entirely,  or  become  thin  and 
scarce  while  in  the  cup.     Pulsation  of  the  arteries 
in  the  cup  exists  either  spontaneously  or  can  be 
produced  by  gentle  pressure  on  the  eye.    The  ages 
of  the  thirty-two  cases  varied  from  43  to  76  •  tliey 
were,  with  some  exceptions,  weakly,  pale'  thin 
persons  with  feeble  pulse  :  five  had  sufl-ered  from 
severe  rheumatic  attacks;  three  from  erysipelas  of 
the  head  shortly  before  the  premonitory  symptoms 
set  in;  others  attributed  the  cause  of  the  disease  to 
mental  anxiety.    With  two  or  three  exceptions  all 
the  patients  had  been  using  convex  glasses  for 
reading.    The  time  when  the  first  symptoms  of  the 
disease  appeared,  varied  from  fifteen  j^ears  to  three 
months.  They  consisted  of  a  halo  round  the  candle 
occasional  mist  before  the  eyes,  increase  of  pres- 
byopia, occasional  pains  in  the  temples  ;  in  several 
cases  the  sight  was  lost  without  any  pain  or 
inflammatory  symptoms  :  others  had  inflammatorf 
attacks  and  pain  after  the  eye  had  been  blind,  and 
others  shortly  before  it  became  blind.  As  the  disease 
progresses  tension  of  the  eye  gradually  increases,  the 
iris  advances,  the  cornea  becomes  flat,  the  vessels 
which  merge  in  the  ciliary  region  enlarge,  the  pupil 
becomes  irregular,  then  less  moveable,  and  finally 
neither  acts  by  itself  nor  in  concert  with  the  fellow- 
pupil  ;  its  area  becomes  greyish  or  greenish.  In  fifteen 
out  of  the  thirty-two  cases  both  eyes  were  attacked, 
and  in  three  to  an  equal  extent;  three  of  the' 
cases  had  repeated  slight  attacks  of  inflammation 
(sub-acute   glaucoma),  and  several  had  chronic 
glaucoma  in  one  eye,  while  the  sound  eye  was 
seized  by  an  acute  attack, 

Changes  of  the  retina  and  optic  nerve  in  glau- 
coma. 

Visioti.    In  the  beginning  of  acute  and  chronic 
glaucoma  we  observe  a  weakness  of  sight,  which 
obliges  the  patient  to  wear  convex  glasses  for  near 
small  objects,  and  an  inability  to  recognise  distant 
small  objects;  this  is  followed  by  occasional  attacks 
of  dimness:  the  patients,  for  instance,  suddenly  lose 
sight  of  an  object,  or  it  appears  indistinct,  and  as  if 
seen  through  a  grey  mist;  they  then  notice  a  halo  of 
different  colours  round  the  candle;  at  a  later  period 
they  complain  of  not  being  able  to  see  so  many 
objects   round  them  at  once  as   formerlj',  i.e. 
their  field  of  vision  becomes  contracted.  The 
attacks  of  pain  generally  appear  at  this  period. 
The  upper  and  lower  parts  of  the  retina  lose,  in 
most  cases,  their  sensibility  sooner  than  the  outer 
and  inner.  The  loss  of  vision  advanced  in  a  few  cases 
from  the  temple  towards  the  nose,  without  meet- 
ing with  a  misty  portion  intervening  between  the 
blind  and  sound  part.    The  field  of  vision  has  often 
in  an  advanced  stage  somewhat  the  shape  of  a  slit. 
It  was  frequently  observed  that  when  vision  was 
reduced  to  perception  of  shadows,  the  inner  portions 
of  the  retina  retained  their  sensibility  the  longest. 
Flashes  of  light  in  the  dark  and  with  the  eyes 
closed,  were  observed  in  one  case,  which,  however. 


was  not  a  pure  case  of  glaucoma.  A  patient  may 
lose  the  sight  of  one  eye  without  being  aware  of  it. 
Other  cases  have  occurred  where  a  considerable 
loss  of  blood,  hastened  the  progress  of  glaucoma. 
Sudden  loss  of  vision  in  slightly  glaucomatous  eyes, 
with  or  without  pain,  has  occurred  after  stooping, 
during  mental  excitement,  and  during  several 
other  incidents  which  disturbed  the  circulation. 
Vision  may  return  and  then  become  gradually  lost, 
or  the  eye  may  remain  blind. 

As  for  Von  Graefe's  operation  it  may  be  said 
that  the  more  the  turbid  state  of  the  media  contri- 
bute to  the  impairment  of  vision,  the  better  is  the 
prognosis  of  the  case  ;  and  also  that  those  patients 
who  were  operated  upon  in  due  time,  have  not 
only  retained  the  vision  they  had  before  the  opera- 
tion; but  sight  has,  in  the  great  majority  been  con- 
siderably improved. 

Retina.    Ophthalmoscopic  examination. 
A  satisfactory  idea  of  the  state  of  this  membrane 
cannot  be  formed  in  most  cases  of  acute,  and  in 
some  of  chronic  glaucoma,  on  account  of  the  turbid 
state  of  the  media.    In  all  cases  of  chronic  glau- 
coma we  find,  if  the  media  are  transparent,  a  slight 
loss  of  transparency  of  the  retina;  in  advanced  cases 
it  appears  hazy  and  greyish;  the  result  of  this  state 
is  that  a  smaller  amount  of  light  is  obtained  in  the 
vitreous  space  than  is  usual,  because  the  trans- 
parency of  the  retina  is  impaired  by  the  glauco- 
matous changes  in  it,  and  thus  intercepts  the  light. 
In  ail  cases  of  acute  and  chronic  glaucoma,  which 
were  complicated  with  a  turbid  state  of  the  media, 
ecchymoses  upon,  in,  and  beneath  the  retina  were 
observed,  and  a  few  fresh  or  old  ecchymoses  were 
seen  in  cases  of  chronic  glaucoma  with  transparent 
media.    Those  which  are  in  the  substance  of  the 
retina  are  generally  small,  round,  and  well-defined; 
they  remain  persistent  for  two  to  three  months, 
turn  brown,  and  gradually  disappear;  those  beneath 
the  retina  are  flat,  large  and  generally  numerous; 
they  disappear  in  from  two  to  six  weeks,  leaving 
behind  an  irregular  distribution  of  the  pigment 
granules  of  the  hexagonal  cells;  they  impair  vision 
much  less  than  those  in  the  substance  of  the  retina, 
and  arc  most  numerous  beneath  the  middle  and 
anterior  portions  of  that  membrane.    Those  effu- 
sions of  blood  which  perforate  the  retina  towards 
tho  vitreous  humour  appear  as  small  red  clouds 
suspended  in  front  of  the  retina;  they  are  gene- 
rally accompanied  by  grey  opaque  portions  of  the 
vitreous  humour.    Ecchymoses  at  the  yellow  spot, 
or  optic  nerve,  are  more  dangerous  to  vision  than 
those  which  occur  around  it.    The  appearance  of 
these  ecchymoses,  I  believe,  coincides  with  the 
inllammatory  attacks  of  glaucoma. 

Retinal  vessels.  The  retinal  vessels  in  the  fellow 
eye  to  the  one  attacked  by  acute  glaucoma  were, 
with  one  exception,  large,  numerous,  gorged  with 
blood,  and  unequally  dilated.    On  the  diseased 

I side  in  all  the  cases  of  chronic  glaucoma  there 
was  a  decrease  in  the  number  of  the  arteries, 
and  the  veins  appeared  unequally  dilated.  The 
retina  which  carried  the  smaller  number  of 
blood-vessels  was  the  most  diseased ;  in  some 
of  the  glaucomatous  eyes  whicli  had  been  blind 
for  years  there  were  only  one  or  two  thin  vessels 
traceable  in  the  retina.  After  Von  Graefe's 
operation,  an  increase  in  the  diameter  and  number 
of  the  vessels  in  less  advanced  cases  of  chronic 
glaucoma  and  a  return  to  the  normal  straight  course 
was  observed.    The  vessels  of  the  retina  were, 
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in  some  of  tho  cases  of  acute  glaucoma,  numerous, 
tortuous,  and  gorged  with  blood;  in  others  they 
were  thin  and  few  in  number.  The  retinal  vessels 
could  not  be  traced  to  many  of  the  ecchymoses. 
The  optic  nerve  and  the  retinal  vessels  presented 
signs  of  intra-ocular  pressure  in  all  cases  of  acute 
and  chronic  glaucoma.    These  are  _ 

1.  A  facility  of  interrupting  the  circulation  in 
the  optic  nerve  by  slight  pressure  upon  the  eye. 

2.  A  spontaneous  pulse  in  the  arteries  extending 
from  the  entrance  of  the  artery  to  the  point  where 
it  passes  into  the  retina.  This  was  in  some  accom- 
panied by  a  movement  of  the  veins,  synchronous 
with  it.  _  . 

3.  Decrease  of  all  the  vessels  while  in  the  optic 


nerve. 

4.  A  change  of  colour  of  the  optic  nerve. 
6.  A  cupping  of  the  optic  nerve  in  chronic  and 
(after  the  inflammatory  attack  has  passed  by)  in 
most  of  the  acute  cases  of  glaucoma,  with  a  lateral 
displacement  of  the  vessels,  proportionate  to  the 
depth  and  the  sharpness  of  the  margin  of  the  cup. 

The  following  remarks  regarding  the  state  of 
the  optic  nerve  and  of  the  retinal  vessels  in  it  have 
been  taken  from  the  analysis  of  the  above  fifty-one 
cases : — 

The  changes  observed  in  the  sound  eye  (the 
fellow  eye  suffering  from  chronic  glaucoma)  were  : 

A.  A  decrease  of  vessels,  chiefly  of  arteries. 

B.  An  optic  nerve  in  some  cases  of  a  palepink; 
in  others  of  a  pale  waxy  appearance;  in  many 
cases  with  a  greyish  pink  circle  near  its  periphery, 
and  a  diminished  resistance  to  pressure;  in  several 
cases  with  a  tendency  to  an  arterial  pulse. 

The  changes  observed  in  the  sound  eye  (the 
fellow  eye  suffering  from  acute  glaucoma)  were  : 
an  optic  nerve  of  a  pale  pink  colour  and  rather 
small  in  size,  the  retinal  vessels  in  it  being  thin 
and  showing  a  marked  loss  of  resistance  to  pressure. 

Changes  in  the  eye  suffering  from  chronic  glau- 
coma: A  cupped  optic  nerve,  with  irregularities 
in  the  size  and  course  of  the  retinal  vessels.  The 
cup  or  excavation  in  the  optic  nerve  is  slight  at 
first,  and  frequently  confined  to  a  part  of  the  nerve 
only,  but  may  comprise  its  whole  surface.  Itbecomea 
gradually  deeper,  and  in  advanced  cases  reaches  to 
the  opaque  portion  of  the  optic  nerve ;  in  these  cases 
the  whole  of  the  optic  nerve  fibres,  from  the  retinal 
to  the  scleral  aperture,  have  been  destroyed;  the 
retinal  vessels  are  displaced  sidewards  and  pressed 
against  the  walls  and  the  margin  of  the  cup ;  the 
latter  is  formed  by  the  scleral  and  choroidal 
aperture;  the  full  retinal  veins  arrive  at  the  edge 
of  the  cup,  then  wind  round  it,  and  reappear  thin 
in  the  cup,  or  disappear  after  having  passed  the 
edge.  The  cupped  optic  nerve  has,  in  chronic 
glaucoma,  a  grey  white,  or  bluish  grey  appearance, 
which  may  turn  red  by  eifiisions  of  blood;  tho 
vessels  in  a  deep  cup  are  thin,  and  pidsation  of  tho 
arteries  is  rarely  observed.  The  arterial  pulse  is 
frequently  met  with  in  the  early  stiige  of  cupping 
of  the  nerve,  and  in  eyes  which  siift'er  from  slight 
inflammatory  (glaucomatous)  attacks.  The  optio 
nerve  in  less  advanced  cases  assumes,  after  Voiv 
Graefe's  operation,  a  waxy  white  appearance,  tho 
vessids  become  more  numerous  and  can  bo  traced 
over  the  margin  of  tho  cup. 

The  loss  of  vision  is  attributed  to  tho  destruction 
of  the  optic  nerve  fibres,  these  are  pressed  against 
the  scleral  and  choroidal  aperture:  it  has  several 
times  been  noticed  where  tho  cup  was  confined  to 
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one  side  of  the  nerve,  that  the  retina  of  that  side 
was  paralysed.  The  cup  is  completed  most  rapidly 
when  an  acute  attack  occurs  in  a  chronic  glauco- 
matous eye,  and  it  is  formed  secondarily  in  eyes 
which  have  suffered  from  acute  attacks  of  glaucoma. 

In  the  eye  attacked  by  acute  glaucoma,  in  one 
case  the  optic  nerve  appeared  flat  and  full  and  the 
vessels  thin;  in  two  other  cases  the  vessels  were 
thick  and  tortuous  and  the  optic  nerve  small  and 
red ;  and  in  five  cases  was  the  optic  nerve  deep  red, 
with  a  grey  circle  near  its  periphery,  and  the 
vessels  were  thin  and  hardly  perceptible  while  in 
the  nerve.  The  red  colour  of  the  nerve  is  due  to 
imbibition  of  blood  and  to  small  hsemorrhages  from 
vessels  into  the  nerve.  The  nerve  after  Von 
Graefe's  operation,  remains  red  for  a  few  days  and 
then  assumes  a  greyish-white  colour,  which,  in  the 
course  of  a  year,  in  three  cases,  was  followed  by  a 
moderately  cupped  bluish-grey  optic  nerve;  the 
vessels  in  the  retina  and  in  the  cup  being  equallv 
large. 

Palliology. — Dissection  of  eleven  eyes  which 
suffered  from  chronic  glaucomatous  changes.  The 
eyes  had  no  perception  of  light.  The  tension  of 
the  globes  was  lessened  after  excision.  The  consis- 
tence of  the  vitreous  was  greater  (harder)  than 
normal  in  eight,  and  somewhat  viscid  in  one  case. 
It  had  a  yellowish  tinge  in  all  cases.  It  was  re- 
placed by  yellowish  fluid  in  an  eye  which  was 
staphylomatous,  and  in  another,  where  circum- 
scribed effusions  of  blood  had  occurred,  between 
sclera  and  choroid,  thus  displacing  the  latter  with 
the  retina.  The  fluid  state  did  not  extend  beyond 
the  displaced  or  staphylomatous  portions.  The 
whole  of  the  vitreous  had  escaped  in  two  cases  in 
which  bleeding  had  occurred  between  sclera  and 
choroid,  the  latter  having  been  displaced. 

The  choroid  appeared  very  rotten,  and  was,  in  a 
few  cases,  gorged  with  blood,  its  pigment  appeared 
normal  round  the  optic  nerve,  but  had  in  many 
places  disappeared  from  the  equator  of  the  eye  to 
the  oraserrata;  there  it  was  thinned  and  atrophied; 
we  may  say  that  the  choroid  was  the  most  atrophied 
where  the  retina  was  most  changed,  i.  e.  between 
the  equator  of  the  eye  and  the  ora  serrata.  The 
hexagonal  cells  had,  in  most  cases,  their  normal 
shape  round  the  optic  nerve;  further  on  they  be- 
came rounded  off,  and  had  entirely  disappeared 
from  the  staphylomatous  choroid  and  from  its  an- 
terior portions;  their  granules  appeared  smaller, 
they  had  lost  their  lustre;  the  changes  of  the  hex- 
agonal cells  were  proportionate  to  those  of  Jacob's 
membrane  (rods  and  bulbs). 

The  retina. — In  most  cases  it  appeared  transpa- 
rent to  the  naked  eye,  but  hazy  and  pigraent- 
sprmkled  when  examined  microscopically;  its 
tissue,  was  very  rotten  and  more  so  from  the 
equator  forwards;  it  was  in  apposition  with  the 
choroid.  No  yellow  spot  was  perceptible  in  two 
cases. 

We  shall  treat  of  its  constituents  separately. 

The  rods  and  bulbs. — They  were  present  round 

the  optic  nerve  in  all  cases;  but  appeared  large, 

swollen,  and  had  lost  their  distinctness  of  outline; 

m  many  places  they  were  greyish  and  sprinkled 

With  minute  grey  granules.    The  swelling,  indis- 

tmctness  and  greyish  colour  increased  towards  the 

equator;  and  no  rods  were  found  at  most  places 

near  the  oraserrata;  there  the  outer  surface  of  the 

t)bnn«  greyish,  translucent,  amor- 

Piious  appearance. 
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Tlie  radial  fibres  (continuation  of  some  of  the 
rods). — Those  in  the  retina  round  the  optic  nerve 
were  thin  and  ill-defined;  those  further  on  appeared 
still  thinner;  many  had  shrivelled  away;  others 
were  hardly  perceptible,  especially  those  beyond 
the  equator  of  the  eye.  I  could  only  find  them 
extend  up  to  the  inner  membrana  limitans  in  one 
eye.  This  change  of  the  radial  fibres  gave  the 
nerve  cells  the  appearance  of  being  heaped  toge- 
ther indiscriminately;  they  had  lost  their  regidar 
ariangment  into  piles. 

The  nerve  cells.—They  could  easily  be  distin- 
guished from  healthy  ones  by  their  slight  loss  of 
transparency;  they  resembled,  in  some  instances, 
agglomerations  of  large  fat  globules,  by  their  resis- 
tance to  chromic  acid  (they  did  not  become  gra- 
nular), and  by  their  appearing  swollen.  The  thick- 
ness of  the  layer  of  nerve  cells  had  decreased 
round  the  optic  nerve;  it  became  thinner  further 
on,  and  hardly  any  nerve  cells  were  perceptible 
near  the  ora  serrata.  The  layer  of  nerve  cells 
which  is  level  with  the  ganglion  cells  and  with  the 
blood-vessels,  had  in  all  cases  been  reduced  to  a 
finely  granular  hazy  mass,  which  was  sprinkled 
with  grey  and  with  brownish  patches  and  in  most 
cases  with  fresh  blood  spots,  only  in  one  instance 
could  I  see  some  ganglion  cells. 

T/ie  vessels. — A  glaucomatous  retina  is  remark- 
able for  the  great  increase  of  capillaries:  this 
vascularity  is  greatest  in  the  thicker  parts  of  the 
retina,  but  is  still  very  considerable  near  the  ora 
serrata,  so  that  at  that  part  the  capillaries  and  an 
amorphous,  grey,  translucent,  rotten  membrane  are 
the  only  remnants  of  the  retina. 
The  arteries  are  few  and  thin. 
The  veins  are  varicose;  an  interruption  of  the 
inner  coat  of  the  veins,  with  a  dilatation  of  this 
weaker  portion  of  their  walls,  has  been  noticed  in 
several  cases. 

The  blood  effusions  (round  blood  spots),  which 
are  frequently  observed  in  the  retina  round  the 
optic  nerve  and  near  the  equator,  appear  to  have 
come  from  the  veins  and  generally  from  their 
lower  and  lateral  part,  the  blood  spreading  among 
the  nerve  cells  or  perforating  the  retina  and  dis- 
placing the  rods.   Sections  of  the  vessels  show  that 
they  are  flattened  in  different  directions.  The 
capillaries  form  an  exceedingly  dense  network  of 
angular  and  arched  canals,  which,  in  many  in- 
stances, are  filled  by  yellowish  serum;  in  others  by 
serum  and  by  pale  swollen  blood  corpuscles  ;  in 
others  they  are  empty.    All  the  capillaries  are 
large  and  varicose;  many  are  aneurismatic  (the 
latter  fact  was  first  noticed  by  Mr.  W.  Hulke), 
especially  those  in  the  portions  of  the  retina  near 
the  ora  serrata.    The  aneurismata  are  empty  in 
most  cases;  in  a  few  they  were  filled  with  a 
brownish,  yellowish  or  black  amorphous  substance. 
The  retina  in  one  case  was  sprinkled  with  large 
transparent  cells,  some  of  which  were  near  blood- 
vessels; to  many  of  these  no  blood-vessols  could 
be  traced:  either  the  aneurismatic  pouches  had 
been  left  and  the  adjoining  vessel    destroyed,  or 
these  large  cells  were  some  new  formation;  they 
resembled  the  aneurismatic  dilatiitions  in  their 
disappearing  or  shrivelling  up  on  the  addition  of 
acetic  acid.    In  other  places  the  capillaries  ap- 
peared to  have  been  ruptured,  and  their  contents, 
escaping  among  the  nerve  cells,  to  have  caused  the 
brownish  patciiy  appearance  of  that  layer. 

The  optic  neive  fibres. — Only  in  a  few  eases,  and 
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then  only  round  the  optic  nerve,  was  I  able  to 
trace  optic  nerve  fibres.    The  hyaloid  surface  of 
the  retina  was  sprinkled-with  minute  black  pigment 
granules,  many  of  which  had  a  linear  arrangement. 
The  c/pt'tc  nci-ve  (wliere  it  passes  into  the  eye). 
The  transparent  portion  of  the  optic  nerve  fibres 
•was  found  destroyed  in  all  cases;  the  cup  thus 
formed  in  the  optic  nerve  was  filled  by  yellowish 
fluid,  by  an   amorphous  greyish  mass,  aid  in 
several  cases,  by  blood.    The  sides  of  the  cup 
were  formed  by  the  retinal,  choroidal,  and  by  part 
of  the  scleral  aperture,  the  margin  of  the  latter 
projected  into  the  cop;  the  vessels  were  pressed 
upon  the  scleral  margin.   The  fibrous  tissue  which 
formed  the  bottom  of  the  cup  was  considerably 
thickened  in  several  cases;  in  others  the  optic 
nerve  (bej'ond  the  cup)  appeared  healthjs  except 
a  great  quantity  of  pigment  molecules,  which  were 
deposited  into  the  fibrous  tissue  which  surrounds 
the  nerve  fibres. 

According  to  Mr.  Dixon,  "patients  affected 
with  glaucoma  are  almost  invariably  beyond  the 
middle  period  of  life;  perhaps  between  fifty  and 
sixty  is  the  most  common  age  for  the  occurrence 
of  the  disease.  It  usually  affects  both  eyes.  The 
globe,  instead  of  having  that  slight  degree  of 
elasticity  which  it  possesses  in  health,  is  pecu- 
liarly hard,  giving  to  the  finger  almost  the  sensa- 
tion of  a  stone. 

"  The  sclerotic,  which  is  often  marked  with  faint 
dusky  patches,  is  traversed  by  several  large,  tortuous, 
purple  veins,  emerging  abruptly  close  to  the  margin 
of  the  cornea.  Sometimes  there  is,  in  addition,  a 
faintly  marked,  vascular  zone;  the  cornea, although 
it  may  be  sufficiently  transparent  to  allow  of  the 
iris  and  lens  being  well  seen,  presents  a  peculiar 
unevenness  of  its  epithelial  surface  ;  so  that  the 
lines  of  the  window  frame,  instead  of  being  dis- 
tinctly and  sharply  depicted  on  it,  appear  broken, 
wavj',  and  irregular,  and  the  light  itself  dull,  as  if 
reflected  from  a  steamy  glass. 

"Sometimes  the  cornea  is  decidedly  hazy  through- 
out; and  occasionally  the  epithelium  is  found  vesi- 
cated in  small  patches,  closely  resembling  minute 
drops  of  water  which  have  run  together  on  a  dewy 
•window-pane. 

"  If  a  good  view  of  the  iris  and  lens  can  be  ob- 
tained, the  former  is  found  in  close  approximation 
to  the  cornea,  equally  dilated  all  around  to  a  mere 
ring;  or  else  the  pupil  is  irregularly  oval  and  quite 
fixed. 

"  It  is  commonly  stated  that  the  pupil  in  glaucoma 
is  always  transversely  oval.  This  form,  although 
very  often  seen,  is  by  no  means  constant.  The 
fibrous  appearance  of  the  iris  is  lost,  and  its  colour, 
either  in  parts  or  throughout,  is  changed  to  a  pecu- 
liar slaty  tint.  Sometimes  the  veins  of  the  iris  are 
sufficiently  enlarged  to  be  distinctly  visible  to  the 
naked  eye. 

"  The  lens  advances  so  as  almost  to  touch  the 
hinder  surface  of  the  cornea  ;  it  is  opaque,  some- 
times rather  milky  looking,  and  indistinctly  stri- 
ated. Its  threefold  division  is  often  very  well 
marked,  as  if,  by  undergoing  maceration  in  water, 
it  had  swollen  up,  and  were  about  to  buret  its  cap- 
sule. The  colour  of  the  lens  varies  much.  It 
may  be  greyish  or  greenish  drab,  dirty  yellow,  or 
dull  orange  ;  and  marked  with  opaque  earthy 
patches  or  streaks. 

"  Vision  of  ol)jcct3  is  wholly  extinct;  usually 
there  is  not  even  perception  of  light. 


I  have  said  that  the  morbid  appearances  enu- 
merated may  be  produced  in  two  different  ways. 
They  may  have  been  the  slow  result  of  disease 
going  on,  with  intervals  of  apparent  quiescence, 
for  months  or  even  years  ;  or  sight  may  have  be- 
come extinct  after  a  few  hours  of  agony,  and  all 
the  inflammatory  changes  in  the  tissues  of  the  eye 
(except  the  opacity  of  the  lens)  be  apparently  com- 
pleted within  a  few  days. 

"  The  chronic  form  begins  very  insidiously,  and 
is  probably  set  down  as  'incipient  amaurosis.' 
The  patient  complains  of  dimness  of  sight,  and 
sometimes — by  no  means  invariably— sees  bright 
flashes  or  colours  passing  before  him.  Dull  pain 
in  the  eye  or  in  the  head  may,  or  may  not,  be  pre- 
sent. In  the  former  case,  a  faint  vascular  zone  in 
the  sclerotic  often  attends  the  onset  of  the  pain. 
The  iris  gradually  loses  its  briskness  of  movement, 
and  the  pupil  becomes  enlarged  ;  not  uniformly, 
but  so  as  to  assume  an  irregular  instead  of  a  circu- 
lar form.  It  is  sometimes  transversely  oval  ;  but 
this  shape  is  by  no  means  so  frequent  as  some 
writers  have  asserted. 

"  This  state  of  things  may  go  on  for  several 
months,  without  any  very  acute  inflammation 
showing  itself.  Chronic  iritis  may  then  set  in,  the 
veins  of  the  iris  becoming  visible,  and  the  pupillary 
margin  adhering  to  the  capsule  at  one  or  two 
points.  The  sclerotic  zone,  in  that  case,  would,  of 
course,  be  developed.  By  this  time  vision  may  be 
lost,  or  restricted  to  the  recognition  of  large,  well- 
lighted  objects.  Then  opacity  of  the  lens  begins 
slowly  to  show  itself  ;  or,  perhaps,  the  cornea  first 
becomes  haz}',  and  its  epithelium  uneven,  so  that 
the  increasing  cataract  is  scarcely  perceived. 
Gradually  the  iris  and  lens  advance  towards  the 
cornea.  The  large,  dark  purple  veins  have  by 
this  time  shown  themselves  on  the  surface  of  the 
sclerotic  ;  and  not  until  the  end  of  many  months, 
or  even  of  a  year  or  two,  from  the  first  failure  of 
sight,  does  blindness  become  complete. 

"  The  sequence  of  morbid  changes  seems  to  be 
as  follows: — First,  in  the  retina  and  choroid, 
going  on,  perhaps,  to  serous  effusion  between 
these  coats,  which  causes  the  bulging  forwards  of 
the  lens  and  iris,  by  pressing  from  behind  upon 
the  vitreous  body  ;  then  congestion  and  inflamma- 
tion of  the  iris  and  cornea  ;  and,  last  of  all, 
opacity  of  the  lens,  as  a  consequence  of  its  de- 
ranged nutrition. 

"  As  regards  the  treatment  of  the  chronic  form, 
it  is  quite  impossible  to  lay  down  any  rules  which 
shall  apply  to  all  cases,  it  must  be  based  upon 
a  careful  study  of  the  patient's  general  health, 
and  an  avoidance  of  whatever  may  seem  to  have 
destroyed  the  due  balance  of  tlie  circniiiting 
forces.  As  a  general  principle  it  may  bo  affirmed 
that  the  subjects  of  these  insidious  and  dan- 
gerous changes  in  the  eye  are  feeble  and  de- 
pressible,  and  therefore  bleeding  and  salivation 
are  most  injurious.  But,  except  in  tho  very 
earliest  stage  of  the  disease,  which  is,  un- 
fortunately, very  difficult  to  detect — the  most 
careful  treatment  will  often  prove  of  little  avail. 
In  the  acute  fi)rm  of  glaucoma  the  sclerotic  is 
slightly  reddened,  the  veins  emerging  at  the  edge 
of  the  cornea  are  ustuilly  enlarged  ;  tho  pupils 
dilated,  oval  and  quite  fixed  ;  no  decided  opacity 
of  the  lens  exists,  but  an  ill-defined  haziness  of 
the  pupillary  space.  The  iris  has  a  mottled, 
slaty  tint  and  a  more  fibrous  appearance,  is  bulged 
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forward  and  almost  touches  the  cornea  ;  the  cor- 
nea looks  slightly  dull,  as  if  minutely  granular  ; 
the  globe  13  stonehard  and  tender  when  pressed 
upon.  {Dixon,  Diseases  of  the  Eye,  p.  224, 
1855.) 

A  surgical  treatment  of  the  acute  and  chronic 
form  of  glaucoma  has  been  introduced  by  Pro- 
fessor V.  Graefe,  of  Berlin  j  the  leading  idea  of 
the  operation  consists  in  relieving  the  intra-ocular 
pressure,  and  the  operation  essentially  consists  in 
introducing  a  cataract   knife  through  the  semi 
transparent  part  of  the   sclerotic,  close  to  the 
corneal   edge  into    the    anterior  chamber,,  and 
making  an  incision  from  one-quarter  to  one-sixth 
of  an  inch  long  ;  when  the  knife  is  withdrawn 
the  aqueous  humour  and  the  iris  follow  it;  the 
prolapsing  iris  is  drawn  out  at  One  corner  of  the 
section  and  the  drawn-out   portion  snipped  off 
with  scissors,  so  that  from  one-quarter  to  one 
third  of  it  is  removed  ;  it  is  supposed  that  by 
this  means  the  vitreous  and  aqueous  chambers  are 
thrown  into  one,  that  the  remainder  of  the  iris 
atrophies,  and  that  the  tension  of  the  globe  being 
diminished,  the  absorption  of  the  fluid  effused 
in  the  deeper  tissues  of  the  eye,  is  encouraged  ; 
the  retinal  vessels  admitting  more  blood,  small 
blood  effusions  are  more  frequent  on  the  retina. 
Mr.  Bowman  introduces  the  knife  at  the  upper 
edge  of  the  cornea,  thus  allowing  the  upper  lid 
to  cover  part  of  the  very  large  pupillary  opening. 

The  prognosis  of  chronic  glaucoma  depends  upon 
the  stage  in  which  the  eye  affected  is  operated  upon; 
when  blind  for  some  time  it  is  not  expected  to  re- 
gain sight,  and  the  operation  is  performed  only 
to  relieve  pain  and  tension.  A  chronic  glaucoma- 
tous eye,  with  mere  perception  of  light,  is  rarely 
improved  by  the  operation;  but  generally  the  pain 
and  the  progress  towards  blindness  are  arrested. 
An  eye  with  subacute  glaucoma,  and  still  more 
one  suffering  under  an  acute  glaucomatous  attack, 
ofters^  the  best  prospects  of  success  for  the  operation, 
especially  if  the  attack  has  occurred  very  recently, 
and  if  the  turbid  state  of  the  media  contributes 
much  to  the  loss  of  vision. 

Of  seventy-eight  cases  operated  upon,  six  were 
cases  of  chronic  glaucoma  without  perception  of 
light  ;  one  of  them  had  both  eyes  operated  on, 
two  the  right,  and  three  the  left  eye  only.  Fiftj-- 
three  more  were  cases  of  chronic  and  subacute  glau- 
coma, with  different  degrees  of  impaired  vision;  of 
these,  nineteen  had  both  eyes  operated  on,  sixteen 
the  left,  and  eighteen  the  right  eye  only.  Nine- 
teen were  cases  of  acute  glaucoma,  eight  of  which 
had  both  eyes  operated  on,  five  the  left,  and  six  the 
right  eye  only. 

Of  the  seven  chronic  glaucomatous  blind  eyes 
operated  upon  for  the  relief  of  pain  and  tension 
one  requires  mention.  In  this  instance  the  lens 
capsule  was  touched,  and  hard  portions  of  lens  of 
a  transparent  yellowish  appearance  presented  in 
the  section;  the  ej-e  was  at  once  closed,  and  pressure 
with  a  piece  of  cotton-wool  applied  ;  no  further 
escape  of  the  contents  of  the  eye  followed,  and  the 
wound  healed  well,  though  the  patient  had  a  se- 
vere attack  of  what  appeared  to  be  catarrhal  oph- 
thiilnna,  with  pains  for  three  days. 

Of  the  seventy-two  eyes  with  chronic  or  sub- 
acute glauconi.-i  operated  on,  with  a  view  of  restoring 
Si,rf7  o.^'-'^li^^i-g  P'-^in  tension, 

occunod  m  twelve  cases  ;  tlie  blood  escaped  in 


some  cases  from  the  ciliary  attachment  of  the  iris 
in  others  from  near  the  pupillary  edge,  and  in 
some  It  was  seen  oozing  from  the  free  surface  of 
the  ins.    The  bleeding  came  on  either  durinrr  the 
operation  or  not  unfrequently  after  the  speculum 
had  been  removed.    In  one  case  it  began  a  quarter 
ot  an  hour  after  the  operation,  and  in  another  the 
day  following  ;  in  the  latter  case  it  was  followed 
by  suppuration  of  the  globe.     The  blood  as  it 
oozes  out  should  be  removed  at  once,  otherwise  it 
may  clot,  assume  the  shape  of  the  anterior  cham- 
ber, and  IS  difficult  to  remove.    The  end  of  the 
scoop  is  generally  placed  in  the  corneal  wound,  and 
pressure  with  some  other  instrument  is  made  upon 
the  cornea  from  below  towards  the  wound  ;  or 
simply  pressure  is  made  on  the  cornea  with  the 
scoop._   It  appears  to  be  less  safe  to  pass  the  scoop 
quite  into  the  anterior  chamber  and  thus  to  remove 
the  blood.    A  counter  puncture  has  been  mftde  in 
one  case  to  allow  the  blood  to  escape.    It  takes,  if 
allowed  to  remain,  fi'om  three  to  nine  days  to  be- 
come absorbed.    The  subacute  form  of  glaucoma 
appears  to  be  most  liable  to  bleeding  after  the 
operation. 

The  lens  in  seven  cases  became  opaque,  without 
any  fragments  escaping :  most  of  these  cases  had 
been  operated  upon  with  the  lance-shaped  knife. 

Hard  portions  of  transparent  lens,  where  its 
capsule  had  been  wounded,  escaped  in  three  cases; 
the  remainder  of  the  lens  became  opaque  in  two  of 
them  :  pressure  to  avoid  further  escape  of  lens  or 
vitreous  was  applied.  In  the  third  case  remaining 
fragments  of  the  lens  appear  to  have  escaped  some 
time  after  the  operation,  a  clear  pupil  with  improved 
vision  being  found  the  third  day  after  it.  There 
had  been  much  pain  in  the  eye  for  some  time. 

In  one  case  the  lens  in  its  capsule  presented 
m  the  section,  and  six  hours  after  the  operation 
was  found  with  about  a  third  of  the  vitreous  humour 
(of  abnormal  consistence)  at  the  side  of  the  patient; 
the  pain,  which  had  been  severe,  subsided  after 
this  had  happened.  Some  lenticular  fragments 
escaped  also  in  another  case  in  which  the  lens  had 
not  been  touched  ;  some  vitreous  followed  while 
removing  the  remainder  of  the  lens  with  the  scoop, 
but  the  application  of  pressure  stopped  any  further 
escape  that  might  have  happened,  and  "no  pain 
followed. 

The  opaque  lens  of  several  of  the  above  cases  was 
extracted  with  a  favourable  result. 

The  section  was,  i^  some  of  the  first  cases 
operated  upon,  kept  open  by  portions  of  iris  v.  hich 
were  left  there,  to  allow  the  fluid  which  might 
accumulate  in  the  anterior  chamber  during  the  first 
days  after  the  operations  to  drain  oft'. 

A  gaping  of  the  section,  with  accidents  similar 
to  those  accompanying  an  irritable  prolapse  of  the 
iris  after  extraction,  was  in  two  cases  caused  by 
fluid  vitreous,  which  distended  the  wound.  It 
was  gradually  coated  over  with  lymph  and  flat- 
tened down ;  the  lens  remained  transparent  in 
both  cases. 

One  case  presented  all  the  fatal  accidents  of  the 
operation — first  some  difficulty  in  seizing  the  iris, 
then  escape  of  some  vitreous,  then  of  the  lens,  then 
of  a  large  portion  of  vitreous  with  the  h3-aloid  fossa 
attached  to  it,  then  of  the  remainder  of  the  vitre- 
ou.s,  followed  by  about  half  an  ounce  of  blood. 
Slinht  pressure  was  applied  ;  no  pain  followed. 
Twenty-seven  eyes  attacked  by  acute  glaucoma 
  '  '  -   "       Three  of  them  were  fol- 
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lowed  Ly  bleeding  from  the  iris,  -which  appeared  to 
stop  after  the  small  iris  vessels  were  emptied.  In 
one  case  the  lens  was  wounded,  it  escaped  with 
some  of  the  vitreous,  and  a  troublesome  iritis  with 
lymph  formation  followed. 

Sixteen  out  of  a  hundred  and  seven  eyes  may  be 
said  to  have  been  injured  by  the  operation;  that 
is  to  say,  so  many  patients  who  would  have  lost 
vision  if  no  operation  had  been  done,  went  through 
a  certain  amount  of  pain  and  anxiety  with  a 
chance  of  having  sight  restored.  It  may  be  said 
that  in  about  eighty  cases  the  operation  has  had  a 
good,  and,  so  far,  a  lasting  result. 

For  exact  details  the  reader  is  referred  to  the 
tables  which  have  been  published  in  the  Ophthal- 
mic Hospital  reports.  The  results  for  vision,  later 
than  those  tabulated,  are  equally  satisfactory  : 
statiqnary  in  nearly  all  cases  as  regards  the  power 
of  distinguishing  small  objects,  and  greatly  im- 
proved as  regards  the  recovery  of  sensibility  of  the 
more  peripheral  parts  of  the  retina  in  many  others. 

Mr.  Hancock  (in  No.  12  of  the  Ophthalmic 
Hospital  Reports)  recommends  the  division  of  the 
ciliary  muscle  in  glaucoma.  He  states  that  "  the 
ciliary  muscle  is  either,  as  in  the  acute  or  earlier 
period  of  the  disease,  thrown  into  undue  action,  or, 
as  in  the  advanced  stages  of  the  same  complaint,  is 
converted  into  a  state  of  mere  atrophy  and  is  thus 
deprived  of  its  elasticity,  and  that,  from  the  peculiar 
arrangement  of  the  vessels  of  the  choroid  with 
reference  to  this  muscle,  the  circulation  through 
these  vessels  is  impeded."  One  object  of  the 
operation  is  "  the  improvement  of  the  blood-vessels 
by  removing  constriction,  and  so  relieving  the  cir- 
culation through  them,  with  the  view  of  either 
entirely  arresting,  or  at  all  events  of  diminishing,  the 
abnormal  secreting  action." 

"  The  operation,  which  is  very  simple  and  by 
no  means  painful,  is  performed  in  the  following 
manner :  A  Beer's  cataract  knife  is  introduced  at 
the  outer  and  lower  margin  of  the  cornea  where 
it  joins  the  sclerotica.  The  point  of  the  knife  is 
pushed  obliquely  backwards  and  downwards,  until 
the  fibres  of  the  sclerotica  are  divided  obliquely  for 
rather  more  than  one-eighth  of  an  inch;  by  this 
incision  the  ciliary  muscle  is  divided,  whilst  if 
there  be  any  fluid  accumulated  it  flows  by  the 
side  of  the  knife.  In  performing  the  operation 
care  should  be  taken  not  to  allow  the  incision  to 
extend  at  all  into  the  transparent  cornea,  as  whi^n 
this  takes  place  the  iris  is  apt  to  protrude  through 
the  cut,  and  the  pupil  is  consequently  deformed  by 
being  drawn  in  that  direction,  &c.'' 

The  writer  thinks  it  necessary  to  remark  that 
he  has  met  with  several  cases  of  glaucoma  at  the 
Eye  Infirmary,  Moorficlds,  which  had  thus  been 
operated  on  by  Mr.  Hancock,  and  where  a  fresh 
glaucomatous  attack  made  Von  Oraefe's  operation 
of  iridectomy  necessary. 

For  a  full  account  of  the  nature  and  treatment 
of  glaucoma  see  Archivs  fur  Ophthalmologic 
(edited  by  Von  Graefe,  Bonders  and  Arlt).  Bd. 
iii.  Abthl.  ii.  Berlin,  ]  857,— and  Dr.  Stelniag  von 
Carion,  Die  Ophtlialmologie,  ^c.  1057.] 

C.  Dader. 

See  alsoTr.  O. Benedict,  de  Morbls  Humoris  Vitrei, 
4to  Lips.  1829.  O.  J.  Gnlhrk,  on  Opcrntivc  gur^ery 
of  the  Eye,  8vo.  cd.  2.  Lond.  1827.  0.  //.  \VeUcr,o\\ 
llis.  of  the  Kye,  tr.  by  0.  C.  Montealh,  2  vols,  8vo. 
1821  ;  or  rather  the  Inst  German  ed.Svo.  1820.  Also, 
Jonea,  OplithalmolOKia;,  Fasc.  1.  W.  Lanri  nce,  on 
l>i3.  of  the  Kye,  8vo.  Lend.  1844,  cd.  3.  W.  Mackenzie, 


in  Glasgow  Med.  Journ.  vol.  iii.  p.  259 ;  and  aTrcatise 
on  IJis.  of  the  Eye,  ed.  i.  8vo.  Lond.  1854.  Ph.  Tr. 
Walther,  Abhand  Auffen,  &c.  Landsh.  1810.  Eble, 
in  Ammon's  Zeilschrift,  vol.  i.  R.  Middlemore,  on 
Dis.  of  the  Eye,  vol.  ii.  8vo.  Lond.  1835.  [Wharton 
Jones,  on  Ophthalmic  Medicine  and  Surgery,  ed.  2. 
1855.  Ophtlialmic  Hospital  Reports,  1857,  1858, 
1859.] 

GLEET.  By  the  term  gleet  is  commonly  under- 
stood a  continued  running,  or  discharge  from  the 
urethra,  after  the  inflammator}'  symptoms  of  a  clap 
have  for  some  time  ceased,  unattended  with  pain 
or  scalding  in  making  water,  &c.  Mr.  Hunter 
remarks  that  it  differs  from  a  gonorrhcBa  in  being 
uninfectious,  and  in  the  discharge  consisting  of 
globular  bodies,  contained  in  a  slimy  mucus,  instead 
of  .serum.  He  says  that  a  gleet  seems  to  take  its 
rise  from  a  habit  of  action  which  the  parts  have 
contracted.  The  disease,  however,  sometimes  stops 
of  itself,  even  after  every  method  of  treatment  has 
been  ineffectually  tried.  This  probably  depends 
upon  accidental  changes  in  the  constitution,  and 
not  at  all  upon  the  nature  of  the  disease  itself. 
Mr.  Hunter  had  a  suspicion  that  some  gleets  were 
connected  with  scrofula.  Certain  it  is,  the  sea- 
bath  cures  more  gleets  than  the  common  cold  bath, 
or  any  other  mode  of  bathing  ;  and  a  cure  may 
sometimes,  but  not  always,  be  accomplished  by  an 
injection  of  diluted  sea-water, 

[The  opinion  of  most  surgeons  of  the  present 
day  is  that  a  gleety  discharge  following  a  gonor- 
rhoea is  not  lightly  to  be  pronounced  free  from 
infecting  properties.  Very  slight  additional  irri- 
tation, such  as  intercourse  with  the  opposite  sex 
would  produce,  may  convert  the  colourless  dis- 
charge of  gleet  into  a  purulent  fluid,  which  will 
cause  all  the  symptoms  of  gonorrhrea  in  a  female.] 

Gleets  are  often  attended  with  a  relaxed  con- 
stitution. They  also  sometimes  arise  from  other 
affections  of  the  urethra,  besides  gonorrhoea.  A 
stricture  is  almost  always  accompanied  with  a 
gleet  ;  and  so  sometimes  is  disease  of  the  prostate 
gland. 

It  is  remarked  by  Mr.  Hunter  that  if  a  gleet 
does  not  arise  from  any  evident  cause  and  cannot 
be  supposed  to  be  a  return  of  a  former  gleet,  in 
consequence  of  a  gonorrhoea,  either  a  stricture  or 
diseased  prostate  gland  is  to  be  suspected  ;  an  in- 
quiry should  be  made  whether  the  stream  of  uriife 
is  smaller  than  common,  whether  there  is  any  dif- 
ficulty in  voiding  it,  and  whether  the  calls  to  make 
it  are  frequent.  If  there  should  be  such  symptoms, 
a  bougie  rather  under  the  common  size  should  be 
introdnced  ;  and,  if  it  passes  into  the  bladder  with 
tolerable  ease,  and  the  patient  is  nearly  fifty,  or 
upwards,  the  disease  is  probably  in  the  prostate 
gland,  which  shoidd  next  lie  examined.  (See 
Ubethra,  Strictures  of;  and  Prostate  Gland.) 

Balsams,  turpentines,  and  the  tinctura  cantha- 
ridis,  given  internally,  are  of  service,  especially  in 
slight  cases  ;  and  when  they  are  useful,  they  prove 
so  almost  immediately.  Hence,  if  they  had  neither 
lessened  nor  removed  the  gleet  in  five  or  six  days, 
Mr.  Hunter  never  continued  them  longer.  The 
same  observation  applies  to  cubebs,  so  celebrated 
as  a  remedy  for  gonorrhoea  and  gleet,  and  the 
common  dose  of  which  is  5ij-  in  any  convenient 
fluid  three  times  a  day,  As  the  discharge,  when 
removed,  is  apt  to  recur,  such  medicines  should 
be  continued  for  some  time  after  the  symptoms 
have  disappeared. 

When  the  whole  constitution  is  weak,  the  cold 
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bath,  sea-bath,  bark  and  Bteel  medicines  may  be 
given. 

With  regard  to  local  applications,  the  astrin- 
gents commonly  used  are  lotions  of  sulphate  of 
zinc,  alum,  or  acetate  of  lead. 

Stimulating  applications  consist  either  of  injec- 
tions, or  bougies.  Violent  exercise  may  be  consi- 
dered as  having  the  same  effect.  Such  applications 
should  never  be  used  till  the  other  methods  have 
been  fully  tried  and  found  unsuccessful.  They  at 
first  increase  the  discharge,  and,  on  this  account, 
are  sometimes  abandoned  too  early.  Two  grains 
of  the  bichloride  of  mercury,  dissolved  in  eight 
ounces  of  distilled  water,  make  a  very  good 
stimulating  injection.  In  irritable  habits  such  an 
application  may  do  great  harm,  and  therefore, 
if  possible,  the  capability  of  the  parts  to  bear  its 
employment  should  first  be  made  out. 

Bougies  sometimes  act  violently,  but  Mr. 
Hunter  thought  them  more  efficacious  than  in- 
jections. A  simple  unmedicated  one  is  generally 
sufficient,  and  must  be  used  a  month  or  six  weeks 
before  the  cure  can  be  depended  upon.  Bougies, 
medicated  with  camphor  or  turpentine,  were  for- 
merly employed  for  the  cure  of  gleet ;  they  did 
not  require  so  long  a  trial  as  common  bougies  :  at 
present,  I  believe,  they  are  not  used  by  any  sur- 
geon of  eminence.  Whatever  bougies  are  em- 
ployed should  be  under  a  common  size. 

Mr.  Hunter  knew  a  gleet  disappear  on  the 
breaking  out  of  two  chancres  on  the  glans.  Gleets 
have  also  been  cured  by  a  blister  on  the  under 
side  of  the  urethra,  and  by  electricity. 

In  every  plan  of  treatment,  rest  or  quietness  is 
generally  of  great  consequence  ;  but,  after  the 
failure  of  the  usual  modes,  riding  on  horseback 
will  sometimes  immediately  effect  a  cure. 

Regularity  and  moderation  in  diet  are  to  be 
observed. 

Intercourse  with  women  often  causes  a  return 
or  increase  of  gleet  ;  and  in  such  cases  it  gives 
suspicion  of  a  fresh  infection  ;  but  the  difference 
between  this,  and  a  fresh  infection  is,  that  here 
the  return  is  almost  immediately  after  the  con- 
nexion. 

Gleets  in  women  are  cured  nearly  in  the  same 
manner  as  those  of  men.  Turpentines  and  balsams, 
however,  have  no  specific  effect  on  the  vagina  ;  and 
the  astringent  and  stimulating  injections  used 
should  be  stronger  than  those  intended  for  male 
patients. 

[The  mucous  membrane  of  the  urethra,  like  that 
of  other  parts  of  the  body,  in  certain  individuals, 
is  very  susceptible  of  irritation  and  readily  secretes 
a  larger  quantity  of  mucus  than  usual  on  the 
slightest  additional  irritation  ;  pus  globules  also 
are  frequently  added,  so  as  to  produce  a  muco- 
purulent secretion.  Many  gleets  depend  upon 
this  constitutional  peculiarity,  and  hence  the  diffi- 
culty experienced  in  their  successful  treatment. 

The  surgeon,  therefore,  must  not  fail  to  combine 
constitutional  remedies  with  his  local  treatment, 
and  these  will  vary  in  each  individual  case  accord- 
ing to  the  state  of  the  system  and  of  the  dis- 
turbance of  the  general  health. 

When  the  gleet  is  kept  up  by  some  diseased 
of  the  urethra    itself,  or  of  'the 
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gland,  independent  of  any  peculiarity  of  consti- 
tution, the  case  is  more  easy  of  cure.  The 
•ippiopnatc  remedies  for  stricture,  for  prostatic 
"iseases,  lo,-  enlarged  lacunte,  for  valvular  folds, 


for  preternatural  sensibility  of  particular  portions 
of  the  urethra,  must  be  had  recourse  to. 

The  instruments  used  by  French  surgeons  for 
exploring  the  urethra  —  the  bougie  a  boule,  the 
bougie  a  wfEwd— may  be  of  great  service  in  de- 
tecting the  existence  and  the  locality  of  enlarged 
lacunae,  of  valvular  folds,  or  of  increased  sensi- 
bility. 

Nelaton  recommends  valvular  folds  to  be  de- 
stroyed  by  a  bougie  used  with  force,  or  by  a  cutting 
instrument  introduced  .nrough  a  canula:  for  the 
increased  sensibility  of  portions  of  the  urethra  he 
advises  injections  by  means  of  a  catheter  having 
an  orifice  at  its  extremity,  and  passed  down  to  the 
sensitive  point  so  as  to  insure  the  application  of  the 
injection  to  the  diseased  surface.  {Elem.  de  Pa- 
tJiologie  Chir.  vol.  v.  p.  367,  368.)] 

GLOSSOCATOCHUS  (from  y\S>a<Ta,  the 
tongue,  and  icarixu,  to  depress).  The  ancient 
glossocatochus  was  a  sort  of  forceps,  one  of  the 
blades  of  which  served  to  depress  the  tongue, 
while  the  other  was  applied  under  the  chin. 

[GLUCOHjEMIA  or  Glycoh:emia  (from 
yXvKv^  and  ai>a).  SaccJiari/ie  blood  (Dr.  H. 
Bennett,  Clin.  Lee.  1858).  Melitcemia  (Simon). 
Glycosuria.  Diabetes.  A  disease  in  which  the 
blood  contains  an  excess  of  sugar,  which  perco- 
lates through  the  kidneys  in  solution  with  the 
urine.  According  to  the  recent  researches  of  M. 
Claude  Bernard,  during  health,  a  glucogenic  sub- 
stance analogous  to.  hydrated  starch  is  formed  in 
the  liver,  and  converted  either  by  a  ferment  in  the 
blood  or  by  catalysis  into  grape  sugar,  to  be  de- 
composed in  the  pidmonary  or  systemic  capil- 
laries by  the  oxygen  of  the  air;  the  transpositions 
being  through  dextrine  to  sugar,  lactic  acid,  and 
finally  to  carbonic  acid  gas  and  water.  A  large 
quantity  of  organic  matter  is  probably  thus  trans- 
posed very  rapidly  in  the  blood,  the  fomiation  of 
the  glucogenic  substance  being  in  some  measure  in- 
dependent of  the  nature  of  the  food.  Glucogen 
is  often  derived,  chiefly,  if  not  altogether,  from 
albuminous  materials  conveyed  by  the  portal 
vein  to  the  liver.  In  health,  a  few  hours  after 
meals  a  minute  portion  of  sugar  developed  from 
this  substance  may  sometimes  be  detected  in  the 
arterial  or  venous  blood,  but  it  does  not  occur  in 
sufficient  quantity  to  render  the  urine  saccharine. 

Although  it  has  been   shown  experimentally 
that  sugar  in  a  dilute  form  introduced  into  the 
blood  becomes  decomposed  and  does  not  reappear 
in  the  urine,  a  temporary  saccharine  tendency  of 
the  blood,  and  a  symptomatic  diabetes,  frequently 
occur.    Neither  the  quantitj^  nor  the  density  of 
the  urine  in  such  cases  is  materially  altered,  but 
the  morbid  blood  has  the  effect  of  an  irritant, 
modifying  the  nutrition  of  parts,  and  producing 
scaly  diseases  of  the  skin,  boils,  carbuncles,  or 
abscesses,  which  have  sometiuics  been  observed  to 
precede  or  accompany  confirmed  diabetes.  {Proiit.) 
Or  the  sugar  may  be  determined  to  other  organs, 
as  to  the  salivary  glands,  or  the  mucous  nieni- 
btane  of  the  stomach  or  intestines.    Sugar  is  also 
found  in  the  urine  of  women  during  pregnancy, 
while  nursing,  and  in  childbed,  having  a  direct 
association  with  the  secretion  of  milk.    (D''.  H. 
Blot;  Dublin  Hospital  Gax.  from  BuUci.Gen.de 
Therapeutique.)     It  occurs  also  in  vaiious  dis- 
eases of  the  brain  and  spinal  cord,  particularly 
such  as  arc  attended  with  convulsive  movements  ; 
in  dyspeptic  and  gouty  individuals  {ProiU);  in 
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diseases  of  the  liver;  and  as  an  accessory  symptom 
in  other  affections. 

M.  Bernard  has  shown,  experimentally,  that 
the  formation  of  sugar  in  blood,  as  it  is  trans- 
mitted through  the  liver,  is  increased  in  animals 
by  irritating  the  eighth  pair  of  nerves  at  their 
origin  in  the  fourth  ventricle,  or  by  piercing  the 
upper  part  of  the  spinal  cannl;  also  that  section 
of  the  eighth  pair  destroys  this  formation,  but  that 
it  is  restored  and  saccharine  urine  produced  by 
artificially  irritating  the-  central  cut  extremities. 
He  found  also  that  whenever  the  respiratory 
function  is  violently  stimulated  sugar  appears  in 
the  urine,  and  that  the  action  of  the  Woorali 
poison,  and  the  inhalation  of  ether  and  chlo- 
roform, occasion  a  temporary  diabetes.  Bernard 
explains  the  variations  in  the  production  of  sugar 
by  the  liver,  in  these  experiments,  by  variations 
in  the  abdominal  circulation,  produced  by  impres- 
sions made  through  the  nervous  system.  Sugar  is 
found  in  the  urine  also  in  marsh  fevers,  in  greatest 
quantity  at  the  commencement,  and  diminishing 
gradually  towards  the  termination  of  the  paroxysm. 
{Burdel,  V  Union  Medicale,  No.  139,  1859.) 

A  doubt  has  been,  cast  on  the  alleged  sugar- 
forming  function  of  the  liver  by  Dr.  F.  W. 
Pavy  {Proceed,  of  the  Royal  Society,  vol.  ix. 
p.  300),  who  regards  the  sugar  found  in  the  liver 
after  death  as  a  post-mortem  formation.  He  states 
that  blood  drawn  from  the  right  ventricle  during 
life  contains  scarcely  an  appreciable  amount, 
although,  when  drawn  from  the  same  cavity  after 
death,  it  contains  a  large  proportion.  This  gentle- 
man's experiments  also  tend  to  show  that  the 
sugar  found  in  the  hepatic  system  does  not  exist 
there  during  life;  but  he  admits  the  formation  by 
the  liver  of  a  substance  which,  in  contact  \yith 
complex  nitrogenous  materials,  is  convertible  into 
sugar,  designating  this  substance  "  hepatine." 
According  to  Dr.  Pavy,  with  the  destruction  of 
life  the  transposition  of  hepatine  into  sugar  takes 
place  ;  and  on  sacrificing  an  animal  by  division  of 
the  lower  part  or  crushing  the  centre  of  the 
medulla  oblongata,  and  maintaining  the  circula- 
tion by  artificial  respiration,  sugar  can  be  made  to 
appear  in  the  urine.  The  conversion  of  hepatine 
into  sugar  during  life,  according  to  Dr.  Pavy,  is 
never  a  physiological,  but  always  a  pathological 
result. 

In  another  series  of  experiments  performed  on 
dogs,  Dr.  Pavy  found  {Guys  Hospital  Reports, 
vol.  V.  1859,  p.  204)  that  saccharine  urine  is 
produced,  probably  only  temporarily,  by  the  fol- 
lowing lesions  of  the  sympathetic  system  of 
nerves : — 

Division  of  the  lower  part  of  the  medulla  ob- 
longata, and  artificial  respiration; 

Destruction  of  the  medulla  ob.  through  its  centre, 
and  artificial  respiration"; 

Division  of  the  ascending  branches  of  the  su- 
perior cervical  ganglia  on  one  or  both  sides  j 

Removal  of  one  or  both  carotid  ganglia; 

Division  of  the  thoracic  .sympathetic  on  one  or 
both  aides; 

Decapitation  and  artificial  respiration ; 

Deligation  of  the  vertebrals  and  carotids,  to- 
gether with  division  of  the  contents  of  the  ver- 
tebral canals  on  both  sides; 

Ligature  of  the  carotids,  and  destruction  of  the 
parts  in  front  and  behind  tlie  transverse  processes 
of  the  atlas  in  the  vicinity  of  the  foramen. 


But  that  it  is  not  produced  by  — 

Separation  of  the  brain  from  the  med.  oblong, 
at  the  crura  cerebri ; 

Division  of  the  spinal  cord  in  the  cervical  region, 
and  of  both  pneumogastrics ; 

Deligation  of  the  carotids  and  vertebrals; 

Division  of  the  contents  of  the  vertebral  canals 
alone; 

Division  of  the  contents  of  the  vertebral  canals 
and  of  the  structures  around  the  carotids,  leaving 
the  arteries  free. 

Saccharine  urine  also  occurred  in  poisoning  with 
strychnine,  with  artificial  respiration. 

Mr.  Harley  subsequently  performed  a  series 
of  experiments  which  confirm  Bernard's  views 
{On  the  Saccharine  Function  of  the  Liver,  Pro- 
ceed, of  the  Royal  Soc.  vol.  x.  p.  289) ;  and  accord- 
ing to  the  doctrine  at  present  prevailing,  two  pro- 
ducts of  cell-growth  are  simultaneously  produced 
in  the  liver — sugar  and  bile:  the  sugar  passes  by 
diffusion  into  the  blood  by  the  hepatic  veins,  and 
the  bile  into  the  biliary  ducts  by  filtration.  Under 
certain  pathological  conditions,  the  sugar,  from  im- 
perfect metamorphosis,  in  place  of  being  consumed, 
is  voided  in  the  urine;  just  as  the  imperfect  meta- 
morphosis of  the  bile  absorbed  from  the  intestines 
is  the  result  of  certain  pathological  conditions  of 
the  liver  or  of  the  blood  itself.  (See  art.  Pyjemia, 
ToxicoHiBiniA;  also  Frerichs'  Clinical  Treatise  on 
Diseases  of  the  Liver,  New  Syd.  Soc.  Ed.  1860.) 
But  here  this  analogy  ceases,  inasmuch  as  the 
sugar  is  filtrated  in  solution  by  the  kidneys  as  soon 
as  formed;  whereas  the  bile,  at  the  stage  of  bile- 
pigment,  accumulates  in  sufficient  quantity  in  the 
blood  to  constitute  jaundice. 

Although  glucohsemia  belongs  strictly  to  the 
domain  of  medicine,  and  for  a  full  account  we 
must  refer  to  medical  writers,  it  is  sufficiently  as- 
sociated with  injuries  and  surgical  affections  to 
demand  the  attention  of  the  surgeon.  Falls  and 
injuries  of  the  head,  spine,  hips,  and  loins,  are 
often  attended  with  saccharine  urine.  Since  the 
promulgation  of  Bernard's  views,  tumors  and  con- 
cretions pressing  on  the  par  vagum  have  several 
times  been  found  associated  with  diabetes.  Sup- 
purating skin  diseases  have  been  observed  to  dry 
up,  and  sores  to  heal  rapidly,  under  the  disease. 
Caries  of  the  teeth  is  said  to  be  common  from  the 
action  of  the  saliva  ferment  in  the  grape  sugar  of 
the  blood  producing  lactic  acid.  {Falck,  Edin. 
Monthly  Journal,  Oct.  1854.)  Diffuse  cellular  in- 
flammation has  been  known  to  follow  bleeding  in 
diabetic  patients  {Duncan);  and  such  subjects  arc 
especially  liable  to  tuberculosis,  and  also  to  gan- 
grene of  the  extreme  parts  of  the  bodj-,  several 
Ceises  of  spontaneous  gangrene  having  been  re- 
corded. 

The  introduction  of  sugar  of  various  kinds,  in- 
cluding "  diabetic"  sugar,  into  the  blood  of  animals 
has  produced  cataract  {Dr.  Wiltshire,  The  Lancet, 
Oct.  27,  1860),  and  glucohojmia  is  frequently  the 
cause  of  cataract  in  the  human  subject.  Mr.  France 
cites  twenty-one  cases:  he  states,  "  The  cataracts 
have  in  every  example  been  symmetrically  deve- 
loped on  both  aides;  the  h'uscs  have  increased  re- 
markably in  their  antero-posterior  diameter,  so  as 
to  encroach  on  the  depth  of  the  anterior  chamber," 
"  The  colour  and  bulk  of  the  cataracts  have  invari- 
ably indicated  their  soft  consistence,"  and  the 
affection  has  only  arisen  after  considerable  duration 
of  the  saccharine  urine.    Operations  in  the  latter 
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stages  of  this  disease  have  generally  proved  unsuc- 
cessful, and  are  of  questionable  propriety  in  any 
stage.  {On  Diabetic  Cataract,  hy  J.  T.  France, 
(.juys  Hospital  Rep.  ser.  iii.  vol.  vi.)  A  verj- 
remarkable  case  has  been  recorded  in  which  cata- 
racts alternated  With  this  disease.  {Johnson's 
Med.-CMr.  Rev.  Oct.  1827,  p.  176.) 

A  saccharine  state  of  the  blood  has  been 
observed  supervening  jaundice,  in  which  case  the 
blood  is  cleared  of  the  biliary  pigment  by  the 
diuretic  action  of  the  sugar.  In  a  case  recorded 
by  Frerichs  the  glucoheemia  ceased  entirely 
before  the  death  of  the  patient,  the  kidneys  were 
normal  in  their  minute  structure,  but  the  pons 
Varolii  and  roof  of  the  fourth  ventricle  were  some- 
what softened,  and  in  their  substance  numerous 
little  brown  masses  were  found,  the  remains  of 
capillary  apoplexies.    (Lib.  cit.  p.  149.) 

The  more  prominent  sj'mptoms  of  diabetes  mel- 
litus  are:— a  dry,  parched  tongue,  sometimes  red 
and  clean;  heat,  pain,  and  sense  of  sinking  in  the 
epigastrium  ;  craving  appetite  ;  intense  thirst;  cos- 
tiveness;  for  the  most  part  a  dry,  rough  skin,  but 
sometimes  profuse  perspiration,  the  skin  often  ex- 
foliating; the  cuticle  and  sweat  often  of  a  sweet 
taste  and  odour;  excessive  secretion  of  urine  with 
saccharine  qualities;  sugar  sometimes  found  in 
almost  all  the  fluids  and  tissues  of  the  body;  list- 
lessness,  aversion  to  exercise,  depression  of  spirits, 
and  general  symptoms  of  debility;  the  temperature 
of  the  body  lower  than  in  health,  with  chilliness ; 
hectic  fever;  and  very  marked  atrophj'. 

The  older  authors  describe  diabetic  blood  as 
darker  than  natural,  less  coagulable,  and  its  crasis 
or  mixture  accordingly  loosened,  and  not  separating 
into  serum  and  clot,  but  too  copiously  dissolved 
and  melted  down  (  Willis),  with  an  appearance  of 
treacle.    The  results  of  modern  analysis  as  to  the 
proportions  of  the  solid  and  fluid  constituents  vary 
greatly.    It  sometimes  contains  a  greater  and 
sometimes  a  smaller  proportion  of  solids  than  in 
health,  depending  on  its  actual  state  when  drawn 
from  the  vessels;  influenced  on  the  one  hand  by 
the  discharge  of  a  large  quantity  of  fluid  by  the 
kidneys,  and  on  the  other  by  the  quantity  of  fluid 
ingested  to  quench  the  thirst.    The  same  circum- 
stances must  very  materially  influence  the  propor- 
tions, as  determined  on  analysis,  of  the  fibrin,  albu- 
men, and  other  substances.    Upon  the  whole,  these 
substances,  and  the  solids  generally,  appear  to  be 
diminished.    Rollo,  Ambrosiani,  Bouchardat,  F. 
Simon,  G.  0.  Rees,  Muller,  M'Gregor,  and  others, 
have  shown,  conclusively,  that  it  contains  sugar, 
which  exists  in  it  in  very  minute  proportions  at 
any  one  time,  but  is  formed  so  rapidly  and  abun. 
dantly  that  the  kidneys  will  sometimes  separate 
for  long  periods,  upwards  of  a  pound  daily.  It 
occurs  in  the  larger  quantity  when  blood  has  been 
drawn  two  or  three  hours  after  meals,  and  has 
been  detected  at   that  period,  although,  when 
drawn  in  the  morning,  no   traces  were  visible. 
G  ucogcnic  blood  generally  separates  into  a  light- 
coloured,  turbid  serum,  resembling  whej^  and  a 
loose  dark  clot,  or  it  may  even  be  milky.  Unal- 
tered chyle  has  been  found  mixed  with  it,  and 
almond-oil  taken  into  the  stomach  has  passed  off 
by  the  kidneys  without  change.    After  death  it  is 
S'"™""^.'''"^  black  or  chocolate-coloured,  and 
vol  ;  """^  '^''bingtou  {Cyclop.  Anatomy  and  Fhys. 
nf  ^'""^  possesses  the  peculiarity 

ot  les.sting  putrefaction  longer  than  heal  thy -blood. 


The  urine  is  sometimes  enormous  In  quantity  • 
as  much  as  13  or  14,  40,  52,  and  even  70  pints  or 
more,  have  been  discharged  in  twenty-four  hours 
It  frequently  exceeds  the  total  quantity  of  the 
solid  and  fluid  ingesta.  It  is  paler  than  usual- 
has  sometimes  a  turbid,  wheyish  appearance  with 
a  greenish  tint ;  an  odour  resembling  that  of  new 
hay,  or  milk,  or  chloroform;  and  a  specific  gravity 
varying  from  1025  to  1060.  According  to  Schon- 
bein  there  is  no  sugar  in  the  earliest  stages  of  the 
disease,  but  albumen.  Albumen  also  appears 
sometimes  to  alternate  with  the  sugar,  and  presents 
Itself  when  the  symptoms  have  been  relieved  by 
treatment.  The  quantity  of  sugar  varies  greatly; 
It  may  be  from  a  few  drachms  to  many  ounces  in 
twenty-four  hours,  sometimes  appearing  only  during 
digestion,  and  it  is  not  found  in  the  kidney,  but 
percolates  through  it  in  solution,  a  portion  beinn- 
always  found  in  combination  with  chloride  o°f 
sodium.  It  is  occasionally  insipid.  The  sugar 
gives  the  urine  the  power  of  deflecting  the  polar- 
ised ray  to  the  right  The  quantity  of  urea 
excreted  appears  to  be  variable:  Kane  found  an 
excess;  others  have  observed  an  apparent  dimi- 
nution. This  variability  is  to  be  accounted  for  by 
the  varying  state  of  dilution  of  the  blood  and 
urine,  although  in  the  main  a  diminution  might 
be  expected  from  the  atrophy  of  the  tissues. 
Lithic  acid  crystals  sometimes  occur,  but  the 
proportion  of  lithic  acid  is  subject  to  the  same 
causes  of  variation.  Sometimes,  for  a  few  days 
before  dissolution,  the  excretion  of  sugar  ceases. 

Diabetes  is  more  common  in  the  male  than  in 
the  female  sex,  and  after  than  before  pubert}--, 
although  it  sometimes  occurs  in  children,  and  is 
frequently  hereditary.    The  causes  mentioned  by 
writers  are  extremely  numerous,  but  their  modus 
operandi  is  not  determined,  and  many  of  them  are 
very  doubtful.    Probably  the  disease  arises  from 
causes  of  an  opposite  character.    It  is  most  fre- 
quent in  cold,  damp  climates,  and  has  been  referred 
to  suppressed  action  of  the  skin.    By  many  it  is 
considered  as  a  disease  of  primary  assimilation, 
produced,  on  the  one  hand,  by  long-continued 
excessive  excitation  of  the  digestive  organs,  as  by 
the  abuse  of  alcoholic  fluids,  and  on  the '  other  by 
insufficient  nutrition,  living  too  exclusively  on  vege- 
table diet,  and  other  depressing  agencies".  Others 
refer  it  almost  exclusively  to  influences  which 
depress  the  nervous  energies.    Prout  and  Bernard 
affirm  that  animals  are  not  subject  to  the  disease, 
which  points  to  the  influence  of  the  mind.  Either 
of  these  series  of  causes  might  produce  a  diseased 
state  of  the  semilunar  ganglion,  or  solar  plexus,  and 
of  the  organic  nerves  generally.    A  starch  diet  has 
been  shown  to  produce  diabetes  in  a  few  days.  {Ame- 
rican Joxmial  oftlie  Medical  Sc.  vol.  xxxv.  p.  469. 
Hammond).    But  that  the  starchy  and  saccharine 
principles  of  food  are  not  the  sole  sources  either  of 
the  sugar  found  in  the  liver  physiologically,  or  that 
occurring  in  the  urine,  seems  to  be  proved  by  these 
principles  being  converted  in  the  liver  into  an 
emulsive  mixture  with  fattening  qualities,  and  also 
by  the  fact,  that  individuals  deprived  of  all  amyla- 
ceous diet,  for  long  i)eriods,  have  continued  to 
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— ^.v.v-  very  large  quantities  of  sugar.  --.  ; 
Bernard's  opinion,  that  an  excess  of  glucogen  is 
formed  in  the  liver,  and  that  there  is  not  a  failure 
of  Oxygenation,  since  the  eftete  nitrogenous  ele- 
ments of  the  blood  become  duly  oxygeniscd,  and 
urea  occurs  in  urine    containing  a  very  large 


quantity  of  sugar,  Laa  been  extensively  accepted. 
This  is  by  no  means  inconsistent  with  the  theory 
of  the  ganglionic  system  depressing  or  with- 
drawing its  influence  from  the  chylopoietic  vis- 
cera, nor  with  the  results  of  some  of  the  recent 
experiments  performed'  on  that  system  of  nerves. 
Diabetes  frequently  accompanies  disease  of  the 
pancreas;  out  of  nine  cases  Frerichs  found  atrophy, 
or  fatty  degeneration  of  this  gland,  in  five.  The 
arrest  of  chemical  development  of  the  glucogenic 
matter  appears  sometimes  to  take  place  at  the  for- 
mation of  lactic  acid  as  in  saliva,  or  dextrine, 
constituting  the  disease  called  diabetes  insipidus. 
Diabetes  occurs  frequently  in  the  tuberculous 
habit,  and  many  of  its  subjects  [die  phthisical. 
The  facts  under  the  present  head  indicate  some 
association  between  diabetes  insipidus,  albumi- 
nuria, diabetes  mellitus,  and  tuberculosis. 

The  treatment  of  this  disease,  notwithstanding  a 
better  knowledge  of  its  pathology,  is  still  very 
unsatisfactory,  and  too   frequently  unsuccessful. 
Every  effort  has  been  made  to  obtain  a  favourable 
result  by  a  modification  of  the  diet.  Macgregor, 
RoUo,  and  those  who  believed  that  the  sugar  is 
formed  in  the  alimentary  canal  from  vegetable  sub- 
stances, excluded  all  such  substances,  adopting  a 
strictly  animal  diet.    This  treatment  has  often  had 
a  very  decided  effect  in  diminishing  the  quantity 
of  urine  and  the  amount  of  sugar  ;  but  experience 
has  shown  that  it  suspends  these  symptoms  without 
curing  the  disease,  and  patients  cannot  endure  it 
beyond  a  limited  period.    Even  with  such  a  diet 
the  quantitj'  of  sugar  will  sometimes  continue  to 
increase,  and  all  sudden  changes  of  diet,  even  of  an 
opposite  kind,  are  attended  with  a  temporary  ame- 
lioration too  frequently  followed  by  a  return  of  the 
symptoms  in  an  aggravated  degree.  Complete 
deprivation  of  food  causes  the  sugar  to  diminish  or 
disappear,  and  in  one  case  it  disappeared  for  forty- 
eight  hours  after  total  abstinence,  and  did  not  re- 
appear until  three  days  after  a  gradual  return  to 
food.    {Andral.)    In  addition  to  animal  food, 
cruciferous  and  oleraceous  vegetables,  and  gluten 
bread,  have  been  recommended,  but  after  a  time 
patients  tire  of  the  last-mentioned  substance.  Dr. 
Camplin  obtained  a  cure  in  his  own  person  {On 
Diabetes  and  its  Successful  Treatment,  second  ed., 
1860)  by  foregoing  wine,  bread,  and  everything 
saccharine  or  amylaceous,  to  the  utmost  possible 
extent,  and  adopting  a  bran  cake,  prepared  in  a 
particular  way,  by  which  the  bran  is  reduced  to  a 
very  fine  powder,  and  is  mixed  with  the  smallest 
possible  quantity  of  starch;  using  also  fish,  milk, 
fresh  cruciferous  vegetables,  with  abstinence  from 
much  liquid;  tea  in  preference  to  coffee,  toast-and- 
water,  and,  if  any  alcoholic  fluid,  claret,  or  pale 
French  brandy.    This  diet,  with  warm  clothing, 
sponging  with  tepid  water,  followed  by  friction, 
an  occasional  warm  hath  in  winter,  or  sponging 
with  cold  salt  and  water  in  summer,  change  of 
air  and  occupations,  and  tonics,  of  which  the 
effervescent  citrate  of  ammonia  and  iron  appeared 
to  be  the  best,  has  been  attended  in  his  own  and 
in  other  cases  with  the  happiest  results.  Nume- 
rous cases,  however,  have  resisted  such  a  system  of 
treatment.    It  has  lately  been  shown  that  sugar 
itself,  particularly  substances  consisting  of  glucose, 
as  honey  and  fruits,  may  be  administered  to  dia- 
betics, to  the  extent  of  from  five  to  eight  ounces 
daily,  not  only  without  increasing,  hut  with  an 
abatement  of  the  symptoms  {Dr.  Budd,  Med. 
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Times  and  Ga».,  May  22nd,  1858);  and,  accord- 
ing to  Bernard's  views,  sugar  may  be  employed  on 
rational  principles,  inasmuch  as  it  is  converted  in 
the  liver  into  an  emulsive  substance,  and  by 
fattening  serves  to  counteract  the  tendency  to 
emaciation,  the  sugar  of  the  disease  being  pro- 
duced from  albuminous  substances.  Caution  is 
necessar)',  however,  that  sugar  is  not  given  in 
excess  of  the  converting  function  of  the  liver. 

Dr.  Camplin's  plan  of  treatment  does  not  essen- 
tially differ  from  that  which  was  resorted  to  pre- 
vious to  the  recent  doctrines  as  to  the  source  of 
the  sugar,  and  we  find  Bouchardat,  Bernard  him- 
self, and  Rayer,  agreeing  with  Home,  Rollo,  add 
the  most  judicious  of  their  predecessors,  in  pro- 
scribing amylaceous  and  saccharine  aliments  gene- 
rally ;  not  because  they  are  the  source  of  the 
sugar,  but  on  account  of  their  augmenting  the 
activity  of  the  liver  and  kidneys.  Together  with 
a  system  of  diet,  the  advantage  of  attention  to  air 
and  exercise  cannot  be  overrated;  hence  the  in- 
terior of  hospitals,  and  the  close  dwellings  and 
crowded  streets  of  towns,  are  not  favourable  loca- 
lities for  the  successful  treatment  of  glucohsemia. 
The  vapour-bath  and  hot  baths,  and  especially  the 
hot-air  bath,  or  sudatorium,  have  been  found  highly 
beneficial.  The  too  frequent  failure  of  all  modes 
of  treatment  has  been  referred  to  the  influence  of 
our  cold  and  moist  climate  {Banking's  Abst.  of 
Med.  So.  vol.  i.  p.  57);  and  those  who  believe  the 
disease  to  be  intimately  associated  with  a  state  of 
suppressed  perspiration  place  their  reliance  on 
diaphoretics.  The  skin  becoming  moist  and  soft 
is  one  of  the  earliest  indications  of  amendment,  the 
diminution  of  the  saccharine  excretion  keeping  pace 
with  the  improvement  of  the  skin.  Change  to  a 
warm  climate  has  been  especially  recommended.  Dr. 
Christie  found  the  disease  more  manageable  in  Cey- 
lon, and  many  cases  recorded  by  Dr.  Imray  afford 
evidence  of  the  beneficial  influence  of  a  tropical  cli- 
mate. {Edin.  Med.  and  Surg.  Jour.,  Jan.  1845, 
p.  83.) 

Dr.  Gray,  of  Glasgow,  adhering  to  the  opinion 
that,  in  many  cases  at  least,  the  sugar  is  produced 
in  the  stomach,  recommends  rennet  in  doses  of  a 
tablespoonful  three,  four,  or  six  times  a  day,  about 
half  an  hour  after  each  meal,  for  the  purpose  of 
converting  the  sugar  into  lactic  acid;  administer- 
ing alkalies  at  the  same  time  to  neutralise  the  acid. 
By  the  rennet  the  ultimate  conversion  of  the  sugar 
into  carbonic  acid  and  water  is  believed  to  be  pro- 
moted, and  several  cases  are  given  in  confirmation 
of  its  efficacy. 

Blood-letting,  general  and  local,  is  advocated 
by  Dr.  Watts,  of  Glasgow,  and  others.  When 
we  consider  that  influences  which  augment  the 
temperature  and  produce  hypertemia  of  the  liver 
are  followed  by  the  production  of  glucohtemin, 
and  also  that,  but  for  the  excessive  action  of  the 
kidneys,  the  blood-vessels  would  be  loaded  with 
imperfectly  elaborated  blood,  the  measure  is  feasi- 
ble in  the  early  stages  of  some  cases ;  but  it  is  not 
considered  requisite  or  proper  in  old  persons,  in 
chronic  cases,  or  where  great  debility  has  already 
supervened. 

In  the  medicinal  treatment  there  is  no  known 
specific.  From  the  disease  having  its  origin  pro- 
bably in  various  pathological  conditions,  each  case 
requires  to  be  studied  jier  se.  Opium,  particularly 
in  the  form  of  Dover's  powder,  has  been  often 
found  useful,  and  has  sometimes  been  given  with 
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advantage  in  very  large  doses.  It  quiets  the  ner- 
vous irritability,  and  diminishes  the  action  of  the 
kidneys,  its  influence  in  the  latter  respect  being 
most  conspicuous  when  it  occasions  profuse  perspi- 
rations. It  very  probably  also  counteracts  hyper- 
semia  of  the  liver,  its  utility  in  this  respect  being 
explained  by  Bernard's  experiments.  Bitter  tonics 
and  alkalies  are  also  often  useful.  The  bicarbonates 
of  soda  and  potassa  have  been  found  to  diminish 
the  quantity  of  sugar.  The  preparations  of  iron 
are  often  indicated,  and  the  protoiodide  and  the 
Tincl.  Fern  SesquicMoridi  have  proved  particularly 
beneficial.  Dr.  Watson  finds  creosote  useful;  he 
considers  that  it  checks  the  conversion  of  food  into 
sugar.   {Lectures,  vol.  ii.  p.  611.) 

Henry  Ancell. 

BiBLioG.— In  addition  to  tbe  more  recent  papers 
and  works  quoted  in  this  article,  consult  the  Cyclo- 
paed.  of  Practical  Medicine,  also  Copland's  Medical 
Dictionary,  art.  "  Diabetes." 


GONORRHCEA. 


GOITRE.    See  Thyroib  Gland. 
'^^  GONORRHCEA  (from  yov)],  the  semen,  and 
peo",  to  flow).      Etymologicallj',  an  involuntary 
discharge  of  the  semen  ;  but  always,  according  to 
modern  surgery,  a  discharge  of  purulent  infectious 
matter,  from  the  urethra  in  the  male,  and  from 
the  vagina  and  surfaces  of  the  labia,  nymphs,  cli- 
toris,  urethra,  and,  as  is  alleged  to  have  been 
made  out  by  the  late  M.  Cullerier,  sometimes  even 
from  the  lining  of  the  uterus,  in  the  female  sub- 
ject.   (See  Diet,  de  Med.  et  de  Cliir.  Pratiques. 
t.  iv.  p.  149.) 

Dr.  Swediaur,  after  censuring  the  etymological 
import,  as  conveying  an  erroneous  idea,  says,  if 
a  Greek  name  is  to  be  retained,  he  would  call  it 
blennorrhagia,  from  ^Xivva,  mucus,  and  pew,  to 
flow.  However,  as  most  of  the  moderns  consider 
the  discharge  as  pus,  not  mucus,  the  etymological 
import  of  blenorrhoea  is  as  objectionable  as  that  of 
gonorrhoea.  Mr.  Hovvship  has  repeatedly  examined 
the  discharge  with  a  microscope,  but  without  per- 
ceiving any  essential  difference  between  such  dis- 
charge and  the  pus  effused  from  an  ulcer.  {On 
Complaints  affecting  the  Secretion  and  Excretion  of 
the  Urine,  p.  260.)  In  English,  the  disease  is 
commonly  called  a  c/fyj,  from  an  old  Frciuh  word 
clapises,  which  were  public  shops,  kept  and  in- 
habited by  single  prostitutes,  and  generally  con- 
fined to  a  particular  quarter  of  the  town,  as  is 
even  now  the  case  in  several  of  the  great  towns 
in  Italy,  In  German  the  disorder  is  named  ein 
tripper,  from  dripping  ;  and  in  French,  2i?ie 
diaudcpisse,  from  the  heat  and  scalding  in  making 
water. 

Mr.  Wallace,  of  Dublin,  objects  to  the  terms 
gonorrhaja.nnd  blennorrhagia,  and  proposes  to  name 
the  disease  catarrhal  primary  syphilis.  {On  Vene- 
real Disease  and  its  Varieties,  p.  233.  London, 
8vo.  1833.) 

When  an  irritating  matter  of  any  kind  is  ap- 
plied to  a  secreting  surface,  it  increases  that  secre- 
tion, and  changes  it  from  its  natural  state  to  some 
other.  In  the  present  instance,  it  is  changed  from 
mucus  to  pus. 

Till  about  the  year  17.53,  it  was  generally  sup- 
posed that  the  matter  from  the  urethra,  in  cases 
of  gonorrhcea,  arose  from  ulcers  in  the  passage  ; 
but  about  that  time  it  was  ascertained  that 
P'ls  might  be  secreted  without  a  breach  of  siib- 
Uance.  It  was  first  accidentally  proved  by  dis- 
section, that  pus  might  be  formed  in  the  sac  of 


the  pleura,  witliout  ulceration  :  and  Mr.  Hunter 
afterwards  examined  the  urethra  of  malefactors 
and  others,  who  had  been  executed,  or  died 
while  known  to  be  affected  with  gonorrhoea,  and 
demonstrated  that  the  canal  may  be  entirely  free 
from  every  appearance  of  ulcer. 

The  time  when  a  gonorrhoea  first  appears,  after 
infection,  is  extremely  various.  It  generally  comes 
on  sooner  than  a  chancre.  Mr.  Hunter  had 
reason  to  believe  that,  in  some  instances,  the 
disease  began  in  a  few  hours  ;  while,  in  others, 
six  weeks  previously  elapsed  ;  but  he  had  known 
it  begin  at  all  the  intermediate  periods.  How- 
ever, it  was  his  opinion  that  about  six,  eight, 
ten,  or  twelve  days  after  infection,  are  the  most 
common  periods.  In  an  immense  majority  of 
cases,  MM.  Ratier  and  Cullerier  have  foundthe 
period  between  the  third  and  seventh  day  after 
coition  as  that  in  which  a  gonorrhoea  most  fre- 
quently commences.  (See  Diet,  de  Med.  et  de 
Chir.  Pratiques,  art.  Blennorrhagie.) 

The  internal  surface  of  the  urethra  is  subject  to 
inflammation  and  suppuration,  from  various  other 
causes  besides  the  venereal  poison;  and  sometimes 
discharges  happen  spontaneousl}',  when  no  imme- 
diate cause  can  be  assigned.  Such  discharges  may 
be  called  simple  gonorrhoea,  having  nothing  of  a 
specific  infection  in  them. 

MM.  Cullerier  and  Ratier  assert  that  an  in- 
tense gonorrhoea  may  occur  from  venereal  excess, 
between  two  individuals  whose  genitals  are  per- 
fectly sound,  and  that  either  one  or  both  parties 
may  experience  the  disorder.  They  declare  that 
they  have  had  many  opportunities  of  verifying 
this  fact.  Amongst  other  patients,  they  visited 
one  woman  who  apparently  enjoyed  perfect  health, 
and  yet  communicated  gonorrhcea  to  all  who  had 
connexion  with  her.  They  mention  also  a  girl  who 
gave  a  most  severe  clap  to  a  yoiuig  man,"  though 
she  never  had  had  any  venereal  complaint  herself, 
and  was  found  on  examination  to  be  quite  free 
from  disease.  ( See  Diet,  de  Med.  et  de  Chir.  Pra- 
tiques, art.  Blennorrhagie.)  These  statements 
agree  with  those  made  many  years  ago  by  several 
surgeons  of  the  British  army.  (See  A^enerkax> 
Disease.)  I  may  here  observe,  however,  that  the 
secretions  from  the  pudenda  maj-  not  be  licalthj-, 
and  yet  no  appearances  of  disease  may  admit  of 
detection  even  by  ocular  examination  of  the  parts. 

Mr.  Hunter  knew  of  cases  in  which  tlie  urethra 
sympathised  with  the  cutting  of  a  tooth,  and  all 
the  symptoms  of  a  gonorrhoea  were  produced. 
This  happened  several  times  to  the  same  patient. 
The  urethra  has  been  suspected  to  be  sometimes 
the  seat  of  gout;  and  Mr.  Hunter  was  acquainted 
with  instances  of  its  being  the  seat  of  rheumatism. 
These  occurrences  MM.  Cullerier  and  Ratier  have 
never  noticed,  and  when  they  do  happen,  are 
deemed  by  them  to  be  merel}'  accidental  coinci- 
dences. (See  Diet,  de  Med.  ct  de  Chir.  Pratiques, 
art.  Blennorrhagie.) 

Mechanical  and  chemical  irritations  of  the 
urethra,  or  of  those  surfaces  of  the  female  pudenda 
which  are  the  seat  of  gonorrhosa,  may  excite  n 
purulent  discharge.  Contusion  and  forcible  dis- 
tension of  the  female  pudenda  will  bring  it  on- 
cases  of  violation  of  female  children,  a  discharge 
usually  follows  ;  and  hence  the  person  accused  ot 
the  crime,  is  commonly  alleged  to  have  been  guilty 
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also  of  infecting  the  injured  pnrty. 


to  be  aware  that  the  discharge  frequently  arises  in 
the  party  violated  from  the  causes  above  specified, 
witho\it  the  prisoner  having  had  any  venereal 
complaint  himself.  Were  this  fact  not  remem- 
bered, a  guilty  person  might  be  acquitted  on  the 
ground  that  he  could  not  have  infected  the  child, 
as  it  was  ascertained  that  he  had  no  disease  about 
him. 

Men  who  cohabit  with  leucorrhoeal  women,  or 
at  the  period  of  the  menses  or  lochia,  often 
experience  a  discharge  from  the  urethra,  in  con- 
sequence of  such  connexion.  MM.  Swediaur, 
Cullerier,  and  Ratier  have  all  ascertained  by 
experiments,  that  acute  inflammation  of  the  ure- 
thra, and  a  purulent  discharge  may  be  excited 
by  injecting  into  the  passage  diluted  liquid  am- 
monia. (See  Diet,  de  Med.  et  de  Chir.  Fraiiqms, 
art.  Blennorrhagib.)  What  experienced  sur- 
geon is  unaware  of  a  discharge  from  the  urethra 
being  often  excited  by  the  mechanical  irritation 
of  bougies  ?  These  facts  make  it  perfectly  ob- 
vious, that  a  discharge  from  the  urethra  is  not 
necessarily  a  venereal  complaint,  or  in  any  way 
connected  with  a  specific  poison. 

Although  catarrhal  syphilis  (as  Mr.  Wallace 
terms  gonorrhcea)  occurs  mostly  on  the  mucous 
or  muco-cutaneous  surface  of  the  genital  organs, 
he  remarks  that  it  may  take  place  on  any  sur- 
faces of  these  descriptions  to  which  the  venereal 
poison  has  been  applied,  as  those  of  the  eye, 
rectum,  &c.  (See  Wallace  on  Ven.  Dis.  p.  236.) 
This  gentleman  seems  thus  to  advocate  the 
identity  of  the  poisons  of  syphilis,  and  one  species 
of  gonorrhcea;  but  he  observes,  that  as  "we  are 
not  at  present  acquainted  with  any  symptoms 
upon  which  we  can  always  rely  with  confidence 
to  distinguish  discharges  produced  by  other  causes 
of  irritation,  we  must  not  think  of  attributing  to 
this  poison  all,  or  even  a  majority  of  the  dis- 
charges of  this  kind,  which  we  meet  with  in 
practice."  (ii.) 

When  a  secreting  surface  has  once  received  the 
inflammatory  action,  its  secretions  are  increased 
and  visibly  altered.  Also,  when  irritation  has 
produced  inflammation  and  an  ulcer  in  the  solid 
parts,  a  secretion  of  matter  takes  place,  the  inten- 
tion of  which,  in  both,  seems  to  be  to  wash  away 
the  irritating  matter.  But,  in  inflammations 
arising  from  specific  or  morbid  poisons,  the  irri 
tation  cannot  be  thus  got  rid  of;  for,  although  the 
first  irritating  matter  be  washed  away,  yet  the 
new  matter  has  the  same  quality  as  the  original 
had  ;  and,  therefore,  upon  the  same  principle,  it 
would  produce  a  perpetual  source  of  irritation,  even 
if  the  gonorrhoeal  inflammation,  like  many  other 
specific  diseases,  were  not,  what  it  really  is,  kept 
up  by  the  specific  quality  of  the  inflammation 
itself.  This  inflammation  seems,  however,  to  bo 
only  capable  of  lasting  a  limited  time,  the  symp- 
toms peculiar  to  it  vanishing  of  themselves,  by  tlie 
parts  becoming  less  and  less  susceptible  of  irri- 
tation ;  and  the  subsequent  matter  can  have  no 
power  of  continuing  the  original  irritation,  for 
otherwise  there  would  be  no  end  to  the  disease. 
The  time  which  the  susceptibility  of  the  irritation 
lasts  must  depend  upon  difl^erenco  in  the  con- 
stitution, and  not  upon  any  difference  in  the  poison 
itself. 

Mr.  Hunter  believed  that  the  venereal  disease 
only  ceased  spontaneously  when  it  attacked  a 
secreting  surface,  and  produced  a  mere  aeerction 
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of  pus,  without  ulceration.  Such  were  some  of 
the  sentiments  of  this  great  man,  who  was  a  firm 
believer  in  the  identity  of  the  poisons  of  syphilis 
and  gonorrhoea  ;  but  this  idea,  and  the  hypothe- 
sis about  the  impossibility  of  any  spontaneous 
cure  of  venereal  sores,  are  now  entirely  relin- 
quished. 

Mr.  Hunter  also  erroneously  supposed  that  the 
poison  of  gonorrhoea  and  the  venereal  virus  were 
the  same.  He  though  the  had  seen  all  the  symp- 
toms of  lues  venerea  originate  kom  gonorrhcea 
only;  he  assures  us  that  he  had  even  produced 
venereal  chancres  by  inoculating  with  the  matter 
of  gonorrhoea ;  and  that  he  had  repeated  the  ex- 
periment in  a  manner  in  which  he  could  not  be 
deceived,    (p.  293,  et  seq.) 

Mr.  Hunter's  experiments,  however,  have  been 
repeated  with  a  different  result  ;  but,  as  one  of 
his  advocates  has  remarked,  can  we  wonder  at 
this,  when  we  consider  from  how  many  causes 
purulent  discharges  may  arise,  and  how  impossible 
it  is  to  distinguish  the  venereal  from  any  other  ? 
{Ohs.  on  Morbid  Poisons,  by  J.  Adams,  M.D. 
p.  91,  ed.  2.) 

In  attempting  to  explam  why  a  gonorrhoea,  ana 
a  chancre  do  not  equally  produce  lues  venerea, 
and  why  the  medicine  which  almost  universally 
cures  chancre,  has  less  effect  on  gonorrhoea,  one 
believer  in  Mr.  Hunter's  doctrine  says  that  we 
must  take  into  consideration  that  the  seat  of  the 
two  diseases  is  different;  that  the  same  cause  may 
produce  different  effects  upon  different  parts  ; 
that  the  same  poison,  when  mixed  with  different 
fluids,  may  be  more  or  less  violent  in  its  oper- 
ation; and  that  there  may  be  greater  or  less  at- 
traction of  certain  fluids  to  a  part,  according  to  its 
nature  and  composition.  {Inquiry  into  some  Ef- 
fects of  tlie  Venereal  Poison,  by  S.  Sawrey,  1802, 
p.  4.)  Mr.  Sawrey  truly  remarks,  p.  6,  that  if  the 
gonorrhoeal  matter  has  clearly  and  decidedly  pro- 
duced chancre,  or  contaminated  the  system  in  any 
one  instance,  the  question  is  determined.  It  could 
in  no  instance  produce  these  effects  unless  it  had 
the  power  of  doing  so.  This  writer  brings  forward 
some  cases  to  prove  that  the  poison  of  gonorrhosa 
may  produce  gonorrhoaa  or  chancre  :  but  the 
limits  of  this  work  only  afford  room  to  observe 
that  these  instances  are  by  no  means  decisive  of  the 
point,  because   some   objections  may  be  urged 


against  them,  as,  indeed,  Mr.  Sawrey  himself 
allows. 

Why  does  not  gonorrhoea  equally  contaminate 
the  system  as  chancre  ?  In  gonorrhoea,  says 
Mr.  Sawrey,  the  discharge  is  V(  ry  plentiful ;  it  is 
not,  in  general,  attended  with  ulceration  ;  the 
poison  is  much  more  diluted,  and  mixed  with  a 
mucous  and  puriform  fluid.  Tt  is  deposited  in  the 
urethra  and  its  lacunro,  where  little  or  no  pres- 
sure is  applied,  and  it  finds  easy  egress  out  of  the 
canal.  In  chancre  there  is  breach  of  substance, 
tlic  poison  is  not  much  diluted,  &c. 

Why  does  not  chancre  generally  in  the  same 
person  produce  gonorrhoea,  and  gonorrhoea,  chan- 
cre ?  Mr.  Sawrey,  in  answer,  expresses  his  be- 
lief, that  these  incidents  are  not  very  unfrequefit. 
He  says  he  has  known  persons  having  a  chancre, 
which  continued  for  months,  become  aftected, 
after  that  time,  with  a  clap,  without  any  further 
exposure.  His  opinion  is,  that  the  matter  of  the 
chancre  had  insinuated  itself  into  the  urethra,  and 
produced  the  disease  ;  though  he  confesses,  many 
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would  explain  the  circumstance  by  supposing  that 
the  chancre  and  gonorrhcBa  were\oth  communi- 
cated at  the  same  time  by  two  different  poisons 

Mr.  Hunter  conceives  that  the  presence  of  one 
disease  renders  the  adjacent  parts  less  susceptible 
ot  the  influence  of  the  other. 
_  Another  defender  of  this  side  of  the  question 
is  Dr.  Swediaur,  who  endeavours  to  prove  the 
ialhicy  of  the  following  positions  : — 1.  That  tlie 
poison  which  produces  the  clap  does  never,  like  that 
of  chancres,  produce  any  venereal  symptoms  in  the 
mass  or  lues  itself.  2.  That  the  poison  of  the  clap 
never  produces  chancres,  and  that  the  poison  of 
chancres  never  produces  a  clap.  3.  That  mercury 
never  contributes  to,  nor  accelerates,  the  cure  of  a 
clap;  but  thai,  on  the  contrary,  every  blennor- 
rlMgia  may  be  certainly  cured  luithout  mercury 
and  Without  any  danger  of  leaving  a  lues  behind. 

His  arguments  run  thus:— the  reason  why  claps 
do  not,  like  chancres,  constantly  produce  lues,  is 
that  most  of  them  excite  only  a  superficial  inflam- 
mation in  the  membrane  of  the  urethra,  without 
any  ulceration.    Hence,  absorption  cannot  easily 
take  place,  the  poison  being  out  of  the  course  of  the 
circulation.    But  he  has  seen  claps  with  an  ulcer 
m  the  urethra  followed  by  the  most  unequivocal 
symptoms  of  lues  itself.    He  mentions  the  urethra 
being  defended  with  a  large  quantity  of  mucus,  as 
the  thing  impeding  the  common  formation  of  ulcers 
which  do  occasionally  occur  when  the  mucus  is  not 
secreted  as  usual,  or  is  washed  away.    He  asserts 
that  in  many  cases,  where  he  had  occasion  to  ex- 
amine both  parties,  he  was  convinced  that  the 
cliancres  were  communicated  by  a  person  affected 
with  a  simple  gonorrhoea  ;  and  vice  vers&,  that  a 
virulent  clap  had  been  the  consequence  of  an  in- 
fection from  a  person  having  merely  chancres.  He 
says  that  if  a  patient  with  a  venereal  runnino- 
does  not  take  care  to  keep  the  prepuce  and  glans 
perfectly  clean,  chancres  will  very  often  be  pro- 
duced.   He  owns  that  a  great  many  claps  are  cured 
without  mercury ;  yet,  repeated  experience  has 
sho^vn  him  a  cure  cannot  always  be  thus  accom- 
plished.   Mild  cases,  without  ulcer  or  excoriation 
in  tlie  urethra,  may  certainly  be  radically  cured 
without  a  grain  of  mercury  ;  and  though  mercurv 
should  be  given,  it  would  not  have  the  least  ef- 
fect;  not  because  the  disease  does  not  proceed 
from  the  venereal  poison,  but  because  it  is  out  of 
the  course  of  the  circulation.    He  contends  that 
the  topical  use  of  mercury  in  injections  acts  use 
fully  even  in  these  cases.    But,  when  a  clap  is 
joined  with  ulceration  in  the  urethra,  it  is  ahvaj's 
cured  more  safely  and  expeditiously  with  mercury, 
and  IS  frequently  incurable  without  it.     A  hies 
also  follows  cases  attended  with  ulcers  in  the 
urethra.     He  allows  that  all  claps  are  not  vene- 
real.   (See  Pract.  Obs.  on  Venereal  Complaints,  by 
J.  Sivediaur.) 

The  sentiments  of  Mr.  B.  Bell  are  quite  at 
variance  with  those  of  Hunter,  Sawrey,  Swediaur. 
Adams,  &c. ;  but,  my  limits  will  only  allow  me  to 
enumerate  a  few  of  his  leading  arguments. 

it  the  matter  of  gonorrhoea  and  that  of  chancre 
were  ot  the  same  nature,  we  must  admit  that  a 
person  with  a  chancre  only  can  communicate  to 
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occurrence  ;  whereas  all  allow  that  it  is  even  In 
appearance  very  rare. 

On  the  supposition  of  the  matter  of  gonorrhoea 
and  of  chancre  being  the  same,  the  lafter  ought 
to  be  a  much  more  frequent  occurrence  than  the 
former  from  the  greater  ease  with  which  the  matter 
of  infection  must  in  every  instance,  be  applied  to 
ho  e  parts  on  which  it  can  produce  chancres  than 
that  of  the  urethra,  where,  instead  of  chancre  or 
ulceration,  it  almost  always  excites  gonorrhoea.  It 
IS  difficult  to  conceive  how  the  matter  by  which 
the  disease  is  communicated  should  find  access  to 
the  urethra  ;  while  all  the  external  parts  of  the 
penis,  pai-ticularly  the  glans,  must  be  easily  and 
universally  exposed  to  it  ;  and  yet  gonorrhcea  is  a 
much  more  frequent  disease  than  pox.  Cases  of 
gonon-hoea  are  in  proportion  to  those  of  chancre 
according  to  Mr.  B.  Bell's  experience,  as  three  to 
one.  It  IS  obvious  that  the  very  reverse  should 
happen  if  the  two  diseases  were  produced  bv  the 
same  kind  of  matter. 

The  grand  practical  consideration,  depending  on 
the  possibility  of  the  venereal  disease  arising  from 
gonorrhoea,  is,  whether  mercurials  should  not  be 
exhibited,  in  all  cases,  with  the  view  of  prevent- 
ing such  a  consequence. 

Waiving,  on  my  own  part,  all  attempts  to  de- 
cide the  pmnt,  whether  the  matter  of  a  chancre 
and  that  of  one  species  of  gonorrha;a,  are  of  the 
same  nature,  I  shall  merely  content  myself  with 
stating  that,  so  far  as  my  observation  and  inquiries 
extend  the  majority  of  the  best  practitioners  con- 
sider the  exhibition  of  mercury  unnecessary  and 
consequently  improper  in  gonorrhoea.    This  fact 
almost  amounts  to  a  proof  that,  if  venereal  symp- 
toms do  ever  follow  a  clap,  they  are  so  rare,  and  I 
may  add,  always  so  imputable  to  other  causes, 
that  the  employment  of  merciu-y,  as  a  preventive, 
would,  upon  the  whole,  do  more  injury  thaii 
benefit  to  mankind;  and  this,  even  admitting 
(what,  m  my  mind,  has  never  been  unequivocally 
proved)  that  the  matter  of  gonorrhoea  is  really 
capable,  in  a  very  few  instances,  of  giving  rise  to 
the  venereal  disease.    However,  a  few  surgeons 
will  not  yet  altogether  renounce  the  emploj-ment 
of  mercury  in  gonorrhoea.    Thus,  Mr.  Wallace 
gives  small  doses  of  it  with  copaiba  or  cubebs, 
after  the  active  inflammation  has  subsided.  (See 
Wallace  on  Fen.  Dis.  p.  240.) 

Mr.  Carmichael,  who  is  a  believer  in  a  plurality 
of  venereal  poisons,  inculcates  the  doctrine  that 
what  he  terms  the  papular  venereal  disease,  or  chat 
which  is  characterised  by  a  papular  eruption,  if 
the  skin  become  affected,  originates  from  a  pecu- 
liar virus,  which  gives  rise  to  gonorrhoea,  and 
which  is  different  from  poisons  supposed  by  him  to 
excite  other  forms  of  the  venereal  disease.  As, 
however,  the  simple  primary  ulcer,  excoriation  and 
gonorrhoea  very  frequently  exist  together,  Mr. 
Carmichael  suspects  that  they  all  arise  from  the 
same  identical  poison.    (See  Essay  on  Fen.  Bis. 
p.  76,  ed.  2.  iivo.  Lond.  1825.)    At  the  same 
time,  this  gentleman  concurs  in  the  common  belief, 
that  constitutional  symptoms  after  a  gonorrhoea 
are  very  rare.    "With  regard  to  Mr,  Carmichael'a 
views,  several  facts  present  themselves.    1.  The 
formation  of  excoriations  and  simple  sores  does  not 
necessarily  require  the  influence  of  nny  poison. 
2.  Sores,  capable  of  imparting  every  form  of  con- 
stitutional syphilis,  are  now  frequently  believed  by 
men  of  great  experience,  to  present  themselves  in 
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the  form  of  simple  ulcers.    3.  Numerous  surgeons 
would  ascribe  the  constitutional  symptoms  which, 
in  a  small  proportion  of  cases,  follow  gonorrhoea,  to 
the  existence  of  venereal  ulceration  together  with 
this  disease,  or  at  some  period  before  or  after  it. 
4.  The  facts  that  primary  venereal  sores  of  every 
description  are  capable  of  healing  up  spontane- 
ously, and  that  some  of  them,  being  small  and 
superficial,  are  therefore  disregarded,  and  allowed 
thus  to  heal,  are  considerations  which  interfere 
considerably  with  some  of  Mr.  Carmichael's  inge- 
nious conclusions.     However,  if  it  were  proved 
that  constitutional  symptoms  of  a  peculiar  kind, 
like  those  specified    by  Mr.  Carmichael,  were 
limited  to  gonorrhceal  cases,  then  there  would  be 
reason  for  suspecting  that  their  nature  must  be 
determined  by  the  influence  of  a  poison  not  cor- 
responding to  that  of  other  forms  of  the  venereal 
disease. 

[M.  Ricord  considers  the  poison  of  gonorrhoea 
distinct  from  that  of  syphilis,  and  will  not  admit 
that  it  is  ever  followed  by  secondary  symptoms. 
Other  French  cotemporary  surgeons  of  great  ex- 
perience, however,  M.  Vidal,  M.  Baum^s,  M. 
Re'quin,  maintain  that  gonorrhoea  is  occasionally 
succeeded  by  syphilitic  infection  of  the  constitu- 
tion, and  that  one  and  the  same  poison  is  the 
cause  of  both  chancre  and  gonorrhoaa.  I  cannot 
agree  with  this  latter  opinion.  I  have  frequently 
seen  chancres  resulting  from  accidental  inoculation 
from  a  chancre,  but  have  never  seen  a  gonorrhcea 
so  produced,  even  from  a  methral  chancre,  nor 
have  I  ever  observed  a  chancre  to  arise  on  the 
glans  or  prepuce  from  the  matter  of  a  gonorrhcea, 
with  which  these  structures  have  been  for  weeks 
completely  covered.  On  the  other  hand,  the 
transference  of  secondary  symptoms  from  one  per- 
son to  another,  in  which  I  thoroughly  believe, 
added  to  the  occasional  occurrence  of  a  concealed 
chancre,  to  my  mind  sufficiently  accounts  for  the 
supposed  cases  of  secondary  syphilis  as  a  sequela 
of  gonorrhoea.    (See  Syphilis.)] 

The  first  symptom  of  gonorrhoea  is  generally  an 
itching  at  the  orifice  of  the  urethra,  sometimes 
extending  over  the  whole  glans.     A  little  fulness 
of  the  lips  of  the  urethra,  the  effect  of  inflamma- 
tion, is  next  observable,  and  soon  afterwards  a 
running  appears.    The  itching  changes  into  pain, 
more  particularly  at  the  time  of  voiding  the  urine. 
There  is  sometimes  no  pain  till  after  the  appear- 
ance of  the  discharge  and  other  symptoms  ;  and  in 
many  gonorrhccas,  there  is  hardly  any  pain  at  all, 
even  when  the  discharge  is  considerable.  At  other 
times,  a  great  degree  of  soreness  occurs  long  before 
any  discharge  appears.    There  is  generally  a  par- 
ticular fulness  in  the  penig,  and  more  especially  in 
the  glans.    The  glans  h.is  also  a  kind  of  transpa- 
rency, especially  near  the  beginning  of  the  urethra, 
where  the  skin  being  distended,  smooth,  and  red, 
resembles  n  ripe  cherry.  The  mouth  of  the  urethra 
is,  in  many  instances,  evidently  excoriated.  The 
surfaceof  theglans  itself  is  often  in  a  half-excoriated 
state,  consequently  very  tender  ;  and  it  secretes  a 
sort  of  discharge.    The  canal  of  the  urethra  bo- 
comes  narrower,  which  is  known  by  the  stream  of 
urine  being  smaller  than  common.    This  proceeds 
from  the  fulness  of  the  penis  in  general,  and  either 
from  the  lining  of  the  urethra  being  swollen,  or  in 
a  spasmodic  state.    The  fear  of  the  patient,  while 
voiding  his  urine,  also  disposes  the  urethra  to  con- 
tract; "and  the  stream  of  urine  is  generally  much 


scattered  and  broken,  as  soon  as  it  leaves  the  pas- 
sage.   There  is  frequently  some  degree  of  ha;moi- 


rhagefrom  the  urethra,  perhaps  from  the  distension 
of  the  vessels,  more  especially  when  there  is  a 
chordee,  or  a  tendency  to  it.     Small  swellings 
olten  occur  along  the  lower  surface  of  the  penis,  in 
the  course  of  the  urethra.     These  Mr.  Hunter 
suspected  to  be  enlarged  glands  of  the  passage. 
They  occasionally  suppurate  and  burst  outwardly, 
but  now  and  then  in  the  urethra  itself.  Mr. 
Hunter  has  also  suspected  such  tumors  to  be 
ducts,  or  lacunaj  of  the  glands  of  the  ru-ethra  dis- 
tended with  mucus,  in  consequence  of  the  mouth 
of  the  duct  being  closed,  in  a  manner  similar  to 
what  happens  to  the  duct  leading  from  the  lachry- 
mal sac  to  the  nose,  and  so  as  to  induce  inflam- 
mation, suppuration,  and  ulceration.  Hardness 
and  swelling  may  also  occur  in  the  situation  of 
Cowper's  glands,  and  end  in  considerable  abscesses 
in  the  perinEeum.    The  latter  tumors  break  either 
internally  or  externally,  and  sometimes  in  both 
ways,  so  as  to  produce  fistulas  in  perinseo. 

A  soreness  is  often  felt  all  along  the  under  side 
of  the  penis,  frequently  extending  as  far  as  the 
anus.  The  pain  is  particularly  great  in  erections; 
but  the  case  differs  from  chordee  by  the  penis  re- 
maining straight.  In  most  cases  of  gonorrhcea, 
erections  are  frequent,  and  even  sometimes  threaten 
to  bring  on  mortification. 

The  natural  slimy  discharge  from  the  glands  of 
the  urethra  is  first  changed  from  a  fine  transparent 
ropy  secretion,  to  a  watery  whitish  fluid  ;  and 
the  lubricating  fluid,  which  the  passage  naturally 
exhales,  becomes  less  transparent ;  both  these  se- 
cretions, becoming  gradually  thicker,  assume  more 
and  more  the  qualities  of  common  pus. 

The  matter  of  gonorrhoaa  often  changes  its 
colour  and  consistence,  sometimes  from  a  white  to 
a  yellow,  and  often  when  the  inflammation  is 
severe,  to  a  greenish  colour.  When  the  inflamma- 
tion is  very  high,  shreds  of  lymph  are  sometimes 
discharged  with  the  urine.  (  Wallace.) 

These  changes  depend  on  the  increase  and  de- 
crease of  the  inflammation,  and  not  on  the  poison- 
ous quality  of  the  matter  itself ;  for  an  irritation  of 
these  parts,  equal  to  that  produced  in  a  gonorrhoea, 
will  produce  the  same  appearances.  Mr.  Wallace 
finds  that  the  less  the  inflammatory  action,  the  less 
alkaline  the  discharge.  (Ojj  Venereal  Diseases,  p. 
244.) 

The  discharge  is  produced  from  the  membrane 
of  the  urethra  and  from  the  lacunae,  but,  in  gene- 
ral, only  for  about  two  or  three  inches  from  tlie 
external  orifice.  Mr.  Hunter  says  seldom  further 
than  an  inch  and  a  half,  or  two  inches  at  most. 
This  he  terms  the  specific  extent  of  the  inflamma- 
tion. Whenever  he  had  an  opportunity  of  ex- 
amining a  urethra  affected  with  gonorrhoea,  he 
always  found  the  lacunai  loaded  with  matter,  and 
more  visible  than  in  the  natural  state.  Before 
the  time  of  this  celebrated  man,  it  was  commonly 
supposed  that  the  discharge  arose  from  the  whole 
surface  of  the  urethra,  and  even  from  Cowpor's 
glands,  the  prostate,  and  vesicuhe  seminales. 
But,  if  the  matter  were  secreted  from  all  these 
parts,  the  pus  would  collect  in  the  bulb,  as  the 
semen  does,  and  thence  be  emitted  in  jerks  ; 
for,  nothing  can  be  in  the  bulbous  part  of  the 
urethra  without  stimulating  it  to  action,  espe- 
cially when  in  a  state  of  irritation  and  inflamma- 
tion. 
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[Gonorrheal  inflammation  may  extend  the 
hhtJTu  °f       "retl-ra,  and  even  to  he 
bladder  Itself.  Sir  A.  Cooper  describes  the  appear- 
ance of  the  urethra  in  a  criminal  executed  while 
labouring  under  gonorrhoea,  in  the  following  terms  : 
J?  or  an  mch  and  a  half  down,  the  urethra  was 
exceedmgly  red,  and  there  was  some  effusion  of 
matter  on  the  internal  surface  ;  the  urethra  was 
_  red  at  the  bulb,  but  not  of  so  deep  a  colour.  The 
'  inflammation,  therefore,  is  not  confined  to  an  inch 
and  a  half  down  the  urethra,  but  often  extends 
over  the  bulb,  and  in  this  way  produces  stric- 
tures."j 

When  the  inflammation  is  violent,  some  of  the 
vessels  of  the  urethra  often  burst,  and  a  discharge 
ot  blood  ensues.  Sometimes  such  blood  is  only 
just  enough  to  give  the  matter  a  tinge.  In  other 
instances  erections  cause  an  extravasation  by 
stretching  the  part. 

When  the  inflammation  goes  more  deeply 
tlian  the  membranous  lining,  and  affects  the 
reticular,  or  spongy  structure  of  the  urethra,  it 
produces  in  it  an  extravasation  of  coagulable 
Jymph,  the  consequence  of  which  is  a  chordee. 

Mr.  Hunter  suspected  that  the  disease  is  com^ 
municated  or  creeps  along  from  the  glans  to  the 
.  urethra,  or,  at  least,  from  the  lips  of  the  urethra 
to  Its  inner  surface,  as  it  is  impossible  that  the 
infectious  matter  can,  during  coition,  get  as  far 
as  the  disease  extends.  He  mentions  an  instance 
in  winch  a  gentleman  who  had  not  cohabited  with 
any  woman  for  many  weeks,  to  all  appearance 
caught  a  gonorrhoea  from  a  piece  of  plaster,  which 
Had  adhered  to  his  glans  penis  while  he  was  at  a 
privy  abroad  ;  the  infection  is  accounted  for  by 
supposing  that  some  person  with  a  clap  had  pre- 
viously been  to  the  place  and  had  left  behind 
some  of  the  discharge,  and  that  the  above  gentle- 
man had  allowed  his  penis  to  remain  in  contact 
with  the  matter  till  it  had  dried. 

Many  symptoms,  depending  on  the  sympathy 
ot  other  parts  with  the  urethra,  sometimes  ac- 
company a  gonorrhcea.    An  uneasiness,  partakino- 
ot  soreness  and  pain,  and  a  kind  of  weariness,  are 
felt  about  every  part  of  the  pelvis.    The  scrotum, 
testicles,  perinsBUm,  anus,  and  hips,  become  dis- 
agreeably sensible,  and  the  testicles  often  require 
to  be  suspended.     So  irritable  indeed  are  they 
in  such  cases,  that  the  least  accident,  or  even 
exercise,  which  would  have  no  effect  of  this  kind  at 
any  other  time,  will  niake  them  swell.  The  glands 
ot  the  groin  are  often  affected  sympathetically, 
become  swollen,  and  even  occasionally  suppurate, 
but  not  so  generally  as  when  they  inflame  from  the 
absorption  of  chancrous  matter.    Mr.  Hunter  has 
seen  the  irritation  of  a  gonorrhoea  so  extensive  as  to 
render  the  thighs,  buttocks,  and  abdominal  muscles 
paintul.    He  knew  one  gentleman  who  never  had 
a  gonorrhoea   without   being  immediately  seized 
with   universal  rheumatic   pains.  Gonorrhoeal 
ilieumatism  is  now  recognised  as  a  frequent  and 
severe  complaint. 

frJ!^^""  ^''^'I'swder,  exclusive  of  the  affections 
ho^  .^y^Pathy,  is  not  more  violent  than  has 
or  Llf^''^'^'^'         Hunter  termed  it  a  common, 
iff^norrh^a;  but,  if  the  paticn 
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and  inflamL^-        "^'^  '""cumstances  the  irritation 
'ntlammation  sometimes  exceed  the  specific 


distance,  and  extend  through  the  whole  urethra. 
Ihere  is  often  a  considerable  degree  of  pain  in  the 
penncBum  ;  and  a  frequent,  though  not  a  constant 
symptom,  IS  a  spasmodic  contraction  of  the  aece- 
leratores  urinaj  and  erectores  muscles.  In  these 
cases,  the  inflammation  is  sometimes  considerable 
and  goes  deeply  into  the  cellular  tissue,  but  with- 
out producing  any  effect,  except  swelling.  In 
other  instances  jt  goes  on  to  suppuration,  often 
becoming  one  of  the  causes  of  fistulee  in  perinjeo. 
Ihus,  Cowpers  glands  may  suppurate,  and 
the  irritation  often  extends  even  to  the  bladder 
itseli. 

When  the  bladder  is  affected,  it  becomes  more 
susceptible  of  every  kind  of  irritation.  It  will 
not  bear  the  usual  distension,  and  therefore  the 
patient  cannot  retain  his  water  the  ordinary  time- 
and  the  moment  the  desire  of  making  water  takes 
place  he  is  obliged  instantly  to  make  it,  with 
violent  pain  in  the  bladder,  and  still  more  in  the 
glans  penis,  exactly  similar  to  what  happen 
m  a  fit  of  the  stone.  If  the  bladder  be  not 
allowed  to  discharge  its  contents  immediately 
the  pain  becomes  almost  intolerable  ;  and  even 
when  the  water  is  evacuated,  there  remains  for 
some  time  a  considerable  pain  both  in  the  bladder 
and  glans. 

Sometimes,  though  rarely,  when  the  bladder 
IS  much  affected,  the  ureters,  and  even  the  kid- 
neys sympathise  ;  and  Mr.  Hunter  had  reason 
to  suspect  that  the  irritation  might  be  communi- 
cated to  the  peritoneum,  by  means  of  the  vas 
deferens. 

Mr.  Hunter  mentions  a  case  in  which,  while 
the  inflammatory  symptoms  of  a  gonorrhoea  were 
abating,  an  incontinence  of  urine  came  on  ;  but, 
m  time,  spontaneously  subsided.  ' 

A  very  common  symptom  attending  a  gonor- 
rhoea is  a  swelling  of  the  testicle,  (See  Testi- 
cle, Diseases  of.) 

Another  occasional  consequence  is  a  sympathetic 
swelling  of  the  inguinal  glands,    (See  Bubo.) 

A  hard  cord  is  sometimes  observed  leading  • 
from  the  prepuce  along  the  back  of  the  penis,  and 
often  directing  its  course  to  one  of  the  groins, 
and  affecting  the  glands.  At  the  part  of  the  pre-  ■ 
puce  where  the  chord  takes  its  rise,  there  is  most 
commonly  a  swelling.  This  sometimes  happens 
when  an  excoriation  and  a  discharge  from  "the 
prepuce,  or  glans  penis,  exist. 

Thus  the  symptoms  of  gonorrhoea  in  different 
cases  seem  to  be  subject  to  infinite  variety.  The 
discharge  often  appears  without  any  pain  ;  and  the 
coming  on  of  the  pain  is  not  at  any  stated  time 
after  the  appearance  of  the  discharge.    There  is 
often  no  pain  at  all,  although  the  discharge  is  in 
considerable  quantity,  and  of  a  bad  appearance. 
The  pain  often  goes  off,  while  the  discharge  con- 
tinues, and  will  return  again.    In  some  cases,  an 
itching  is  felt  for  a  considerable  time,  which  is 
sometimes  succeeded  hy  pain  ;  though,  in  many 
cases,  it  continues  till  the  end  of  the  disease.  On 
the  other  hand,  the  pain  is  often  troublesome,  and 
considerable,  oven  when  there  is  little  or  no  dis- 
charge.    Tlie  neighbouring  parts  sympathise,  as 
the  glands  of  the  groin,  the  testicle,  the  loins  and 
pubes,  the  upper  parts  of  the  thighs,  and  the 
abdominal  muscles.     Sometimes  the  disease  ap- 
pears a  few  hours  after  the  application  of  the 
poison  ;  sometimes  not  till  six  weeks  have  elapsed. 
Lastly,  it  is  often  impossible  to  determine  whether 


the  case  ia  a  gonorrhoea!  discharge,  or  rather  one 
produced  by  the  application  of  infectious  matter, 
or  only  an  accidental  discharge,  arising  from  some 
unknown  cause. 


Treatment  op  Gonorrhcea. 

Mr.  Hunter  supposed  that  every  form  of  the 
venereal  disease  arose  from  the  same  cause,  and 
that,  as  we  have  a  specific  remedy  for  some 
forms,  it  might  be  conceived  or  expected  this 
would  be  a  certain  cure  for  every  one;  and,  there- 
fore, that  it  must  be  no  difficult  task  to  cure  the 
disease,  when  in  the  form  of  inflammation  and 
suppuration  in  the  urethra.  But  we  have  already 
explained  that  the  poison  of  gonorrhoea  is  distinct 
from  that  of  syphilis,  and  experience  teaches  us 
that  gonorrhoea  is  most  variable  in  its  symptoms, 
while  xmder  treatment;  and  the  most  uncertain, 
with  respect  to  its  cure,  many  cases  terminating 
in  a  week,  while  others  continue  for  months  under 
the  same  remedial  means. 

Whatever  differences  of  opinion  may  be  enter- 
tained respecting  the  cause  of  gonorrhoea,  and  par- 
ticularly with  regard  to  its  being  excited  by  the 
influence  of  a  specific  poison,  its  inflammatory 
nature  cannot  be  overlooked;  and  it  is  this  cha- 
racter of  the  disorder,  which  determines,  in  a 
great  measure,  the  plan  of  treatment.  The  great 
indication,  however,  insisted  upon  by  Mr.  Hunter, 
was  that  of  destroying  the  disposition  and  specific 
mode  of  action  in  the  solids  of  the  parts,  and  as 
tliey  become  changed,  the  poisonous  quality  of  the 
matter  produced  will  also  be  destroyed. 

Gonorrhcea  is  incapable  of  being  continued 
beyond  a  certain  time  in  any  constitution;  and, 
when  it  is  violent,  or  of  long  duration,  it  is  owing 
to  the  part  being  very  susceptible  of  such  irrita- 
tion, and  readily  retaining  it.  As  no  specific  re- 
medy for  gonorrhoea  is  known,  it  is  fortunate  that 
^time  alone  will  effect  a  cure.  Mr.  Hunter  was 
"'inclined  to  think  medicine  not  of  the  least  use,  in 
nine  cases  out  of  ten.  But  even  this  would  be  of 
some  consequence,  if  the  cases,  capable  of  being 
benefited,  could  be  distinguished.  Surgeons  of 
the  present  day,  however,  have  less  despondency 
on  this  subject  than  the  distinguished  man  whose 
opinion  I  have  just  now  cited. 

The  means  of  cure,  generally  adopted,  are  of 
two  kinds,  internal  remedies  and  local  applica- 
tions; but,  whatever  plan  is  pursued,  Mr.  Hunter 
inculcates  the  doctrine  that  we  are  always  to 
attend  more  to  the  nature  of  the  constitution,  or 
to  any  accompanying  disease  in  the  parts  them- 
selves, or  parts  connected  with  them,  than  to  the 
gonorrhrea  itself. 

When  the  symptoms  are  of  the  ordinary  inflam- 
matory kind,  known  by  the  extent  of  the  inflam- 
mation not  exceeding  the  specific  distance,  Mr. 
Hunter  found  stimulating  applications  less  danger- 
ous than  when  irritable  inflammation  is  present : 
they  seemed  to  him  capable  of  altering  the  specific 
action;  but,  to  produce  this  effect,  their  irritation 
must  be  greater  than  that  of  the  original  injury; 
and,  as  MM.  CuUerier  and  Raticr  observe,  they 
must  be  tried  at  the  very  beginning  of  tlie  case. 
Tlie  parts  will  afterwards  recover  of  themselves, 
as  from  any  other  common  inflammation. 

Mr.  Hunter  believes,  hov/cvcr,  that  in  the  be- 
ginning the  soothing  plan  is  generally  the  best.  H 
the  inflammation  be  great,  and  of  the  irritable 
kind,  no  violence  is  to  be  used,  for  it  would  only 
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increase  the  symptoms  ;  and  he  states  that 
nothing  should  be  done  that  can  tend  to  stop 
the  discharge,  as  it  would  not  put  a  stop  to  the 
inflammation. 

But,  if  the  disease  has  begun  mildly,  a  stimu- 
lating injection  may  be  used,  in  order  quickly  to 
get  rid  of  the  specific  mode  of  action.  This  appli- 
cation will  increase  the  symptoms  for  a  time; 
but,  when  it  is  left  off,  they  will  often  abate,  or 
wholly  disappear;  and,  after  such  abatement,  mild 
astringents  may  be  used,  the  discharge  being  the 
only  thing  to  be  removed. 

When  itching,  pain,  and  other  uncommon  sen- 
sations are  felt  for  some  time  before  the  discharge 
appears,  Mr.  Hunter  diffidently  expresses  his  in- 
clination to  recommend  the  soothing  plan,  instead 
of  the  irritating  one,  in  order  to  bring  on  the 
discharge,  which  is  a  step  towards  the  resolution 
of  the  irritation  ;  and  he  adds  that  to  use  astrin- 
gents would  be  bad  practice,  as  by  retarding  the 
discharge  they  would  only  protract  the  cure. 
When  there  are  stricture  or  swelled  testicles, 
astringents  should  not  be  used  ;  for,  while  there 
is  a  discharge,  such  complaints  are  relieved. 

Mr.  Hunter  thus  expresses  himself  in  regard 
to  the  effect  of  mercury  in  gonorrhcea  :  "  I  doubt 
very  much  of  mercury  having  any  specific  virtue 
in  this  disease,  for  I  find  that  it  is  as  soon  cured 
without  mercury  as  with  it,  &c.  So  little  effect, 
indeed,  has  this  medicine  upon  a  gonorrhoea,  that  I 
have  known  a  gonorrhoea  to  take  place  (while  the 
patient  was)  imder  a  course  of  mercury  sufficient  for 
the  cure  of  a  chancre.  Men  have  also  been  knovvn 
to  contract  a  gonorrhcea  when  loaded  with  mercmy 
for  the  cure  of  a  lues  venerea  ;  the  gonorrhoea, 
nevertheless,  has  been  as  difficult  of  cure  as  in 
ordinary  cases." 

Mr.  Hunter  does  not  say  much  in  favour  of 
evacuants,  diuretics,  and  astringents,  given  inter- 
nally. He  allows,  however,  that  remedies,  which 
act  specifically  on  the  parts,  as  the  balsams,  con- 
joined with  any  other  medicine,  which  may  be 
thought  right,  may  help  to  lessen  the  discharge,  in 
proportion  as  the  inflammation  abates. 

Local  applications  may  be  either  internal  to  the 
urethra,  external  to  the  penis,  or  both.  Those 
which  arc  applied'to  the  urethra  seem  to  promise 
most  eflicacy,  because  they  come  into  immediate 
contact  with  the  diseased  parts.  They  may  be 
either  in  a  solid  or  a  fluid  fi)rm.  A  fluid  is  only  a 
very  temporary  application.  The  solid  ones,  or 
bougies,  may  remain  a  long  while,  but  in  general 
irritate  immediately,  from  their  solidity  alone;  and 
Mr.  Hunter  says  the  less  bougies  are  used  when 
the  parts  are  in  an  inflamed  state,  the  better. 
At  present,  bougies  are  rarely  used  in  gonorrhoea, 
in  consequence  of  their  tendency  to  bring  on  a 
swelling  of  the  testes. 

The  fluid  applications,  or  injections,  in  use  are 
innumerable,  and  gonorrhea  freciuently  gets  well' 
with  many  of  various  kinds.  They  often  have  an 
immediate  effect  on  the  symptoms,  and  hence  must 
have  power  ;  though  the  injection  wliicli  possesses 
tlie  greatest  power  is  unknown.  As  injections  are 
only  temporary  applications,  the}-  nuist  be  used 
often,  especially  when  found  useful,  and  not  of  an 
irritating  kind. 

Mr.  Hunter  divides  injections  into  four  kinds, 
the  irrilaiing,  scdalive,  emollienl,  and  aslringenl. 
According  to  his  doctrines,  irritating  injections  of 
every  kind,  act  in  this  disease  upon  the  same 
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venereal  ;  by  which  means  the  venereal  ia  Hp 
stroyed  and  lost,  and  the  disease  cured  a  thongt 
nfer^l"  discharge  may  still  be  kept'np  byT 
in  ecfon  ;  eftects,  ho«'ever,  which  will  soon  go  ofF, 
when  the  ejection  is  laid  aside.  In  this  way 
bougies  also  perform  a  cure.  Most  of  the  irritating 
injections  have  an  astringent  effect. 

Irritating  or  stimulating  injections  should  never 
be  used  when  there  is  considerable  inflammation 
present  ;  especially  in  constitutions  which  are 
known  to  be  incapable  of  bearing  much  irritation  ■ 
nor  should  they  be  used  when  the  inflammation 
has  spread  beyond  the  specific  distance  ;  nor  when 
the  testicles  are  tender  ;  nor  when,  upon  the  dis- 
charge ceasing  quickly,  these  parts  have  become 
sore  ;  nor  when  the  perineeum  is  very  susceptible 
of  inflammation,  and  especially  if  it  formerly 
should  have  suppurated  ;  nor  when  there  is  a 
tendency  in  the  bladder  to  irritation,  known  by 
the  frequency  of  making  water. 

In  mild  cases,  and  in  constitutions  which  are 
not  irritable,  such  injections  often  succeed,  and 
remove  the  disease  almost  immediately  The 
practice,  however,  ought  to  be  attempted  with 
caution,  and  not,  perhaps,  till  milder  methods  have 
Jailed.  Two  grains  of  the  bichloride  of  mercurv, 
dissolved  in  eight  ounces  of  distilled  water,  form  a 
2V  f  ?™"lating  injection  ;  but  an  injection  of 
only  half  this  strength  may  be  used  when  it  is  not 
intended  to  attempt  a  cure  so  quickly.  If,  how- 
ever the  injection,  even  in  that  proportion,  gives 
considerable  pain  in  its  application,  or  occasions  a 
great  increase  of  pain  in  making  water,  it  should 
be  further  diluted. 

Sedative  injections  will  always  be  of  service, 
when  the  inflammation  is  considerable,  and  they 
are  very  useful  in  relieving  the  pain.  Perhaps 
the  best  sedative  is  opium,  as  well  when  given  by 
the  mouth,  or  anus,  as  when  applied  to  the  part 
aifected,_in  the  form  of  an  injection.    But  even 
opium  will  not  act  as  a  sedative  in  all  constitutions 
and  parts  ;  but,  on  tlie  contrary,  often  has  opposite 
etiects,  producing  great  irritability.    Lead  may  be 
reckoned  a  sedative,  so  far  as  it  abates  inflam- 
mation, while  attlie  same  time  it  acts  as  a  gentle 
astringent.    Fourteen  grains  of  acetate  of  lead,  in 
3vnj.  of  distilled  water,  make  a  good  sedative 
astringent  injection. 

Drinking  freely  of  diluting  liquors  may  have  a 
seaative  effect,  as  it  in  part  removes  some  of  the 
causes  of  irritation,  by  rendering  the  urine  less 
stimulating  to  the  bladder  when  the  irritation  is 
tneie,  and  to  the  urethra  in  its  passage  through  it. 
itie  vegetable  mucilages  of  certain  seeds  and 
plants,  and  the  emollient  gums  are  recommended. 
Jvir.  i-iunter  does  not  entertain  much  opinion  of 
their  eflicacy,  though  some  of  Jiis  patients  told  liim 
that  they  experienced  less  uneasiness  in  niakine 
water  when  tlieir  drink  was  impregnated  with 
■mucilaginous  substances. 

tl,^"^"'''"'  "'J"t'0"3  are  the  most  proper,  when 
Zt  very  severe  ;  and  they  probably 

ll  en  fpn  •  "'"Pl^  ''""'^''"S  away  the  matter,  and 
he  sinXf  '"^       «PPji'^""on  to  the  part,  so  as  to 


2  a  soLt?'  "T'-  P^--"="  °«  Vroyes  this ) 

sweet  o  'n°^  arabic,  milk  and  water,  o 
sympto^  '  ^''''"^  the  pain  and  other 


The  irritation  at  the  orifice  of  the  urethra  is 
frequently  so  great  that  the  point  of  the  syringe 
cannot  be  suffered  to  enter.  In  this  case  nn 
injection  should  be  used  till  the  inflammation  has 

S  empfoye"!"  """^'"^ 

chai'e"Th'  ^'^'JyJ^sening  the  dis- 

3    A  '"''y  t°^vards  the 

m  d         f       disease,  and  when  it  has  become 
mild.    But  if  the  disease  should  begin  mildly 
they  may  be  used  at  the  very  beginning  ;  for,  by 
gradually  lessening  the  discharge,  without  increas- 
ing the  inflammation,  we  complete  the  cure,  and 
prevent  a  continuance  of  the  discharge  caUed  gleet 
J. he  apprehension  that  injections  give  a  ten- 
dency to  inflamed   testicle  and   stricture,  has 
lessened  very  much  the  frequency  of  their  use- 
though  It  IS  to   be  suspected,  with  regard  to' 
strictures,  that  the  long  continuance  of  the  dis- 
charge will  be  more  likely  than  the  injection  to 
produce  them.    This  opinion  has  been  entertained 
by  many  good  and  experienced  practitioners,  and 
J  observe  that  it  is  professed  by  Mr.  Wallace 
{0:i  Ven.  Dis.  p.  251.)    While  much  morbid 
sensibility  exists,  this  gentleman  prefers  an  in- 
jection, composed  of  15  grs.  of  nitrate  of  silver 
to  an  ounce  of  water.    When  the  sensibility  has 
been  lessened,  he  uses  an  injection  of  half  a  grain 
of  bichloride  of  mercury  to  an  ounce  of  water 
or  a  grain  and  a  half  of  the  sulphate  of  copper- 
or  acetate  of  zinc.  ' 

On  the  principle  of  gonorrhrea  being  manifestly 
an  inflammatory  disorder,  it  is  at  first  mostly 
treated  at  the  present  day  by  antiphlogistic  means. 
In  this  country,  however,  we  rarely  take  blood 
trom  the  arm,  unless  the  complications  of  the  case 
require  it,  as  may  happen  when  the  inflammation 
exceeds  the  specific  distance,  retention  of  urine 
comes  on,  or  inflammation  of  the  testicle  occurs. 
In  severe  cases,  leeches  may  be  applied  to  the 
perinaium;  and  the  patient  use  the  warm  bath, 
hip  bath,  or  bidet,  under  the  influence  of  which 
he  will  be  able  to  discharge  his  urine  with  com- 
paratively little  pain  or  difficult}-.    If  there  exists 
a  state  of  active  inflammation,' Mr.  Wallace  ap- 
plies leeches  to  tlie  perinaaum,  or  to  the  body  of 
the  penis,  or  to  the  internal  surface  of  the  prepuce, 
or  to  theglans  in  the  neighbourhood  of  the  frrenum. 
"  The  leech-bites  may  be  covered  with  a  cataplasm, 
and  allowed  to  bleed  as  long  as  convenient.  When 
we  wish  to  stop  the  bleeding,  this  may  be  done  "by 
touching  the  wounds  made  by  the  leeches  with  a 
pointed  piece  of  nitrate  of  silver.  Any  ecchymosis 
produced  in  the  penis  or  scrotum  by  the  application 
of  leeches  quickly  disappears."     If  the  patient 
prefers  it,  Mr.  Wallace  sanctions  puncturing  one 
or  more  of  the  veins  on  the  dorsum  penis.  (See 
WalLica  on  Von.  Dis.  p.  247.)    If  any  distress 
continue  after  the  antiphlogistic  treatment  has 
been  persisted  in  for  a  day  or  two,  he  observes 
that  the  greatest  advantage  will  be  derived  from 
lull  doses  of  opium  and  henbane,  combined  with 
calomel.    In  the  intervals  between  tlie  periods  of 
using  the  warm  bath,  the  penis,  scrotum,  and 
perinajum,  should  be  fomented  with  a  decoction  of 
poppy  heads.    The  bowels  are  to  be  kept  open; 
a  stimulating  diet  avoided  ;  and  mucilaginous 
diluent  beverages  taken  freely,  with  the  view 
of  rendering  the  secretion  of  the  urine  more 
abundant,  jind  its  quality  less  irritating  to  the 
urethra. 


Many  modern  surgeons  have  relinquished  the 
use  of  all  injections  in  the  treatment  of  gonorrhoea, 
and  manage  the  disease  on  common  antiphlogistic 
principles.  Mr.  Howship  states  that  when  injec- 
tions are  used,  they  are  not  unfrequently  followed 
by  a  most  distressing  and  permanent  irritability  of 
the  bladder.  (On  Complaints  affecting  the  Secretion 
and  Excretion  of  the  Urine,  p.  268.)  But  the 
common  objection  to  them  is  founded  upon  the 
suspicion  that  they  increase  the  frequency  of  in- 
flamed testicle  and  stricture. 

Since  Mr.  Hunter's  time  many  sm'geons  have 
been  in  the  habit  of  keeping  the  penis,  in  the  in- 
cipient inflammatory  stage  of  gonorrhoea,  covered 
with  linen,  continually  wet  with  the  liquor  plumbi 
diacetatis  dilutus  ;  a  practice  which  is  certainly 
both  rational  and  beneficial.  Mr.  Aberaethy,  in 
his  Lectures  on  Surgery,  speaks  in  favour  of  this 
method.  And  some  surgeons  have  seen  great  re 
lief  derived  from  the  use  of  a  suspensor  scroti,  or 
double  handkerchief,  combined  with  rest  and  the 
elevation  of  the  penis.  A  suspensory  bandage  is 
believed  to  lessen  the  chance  of  the  testicles  being 
attacked  by  inflammation. 

For  the  relief  of  the  ardor  urinse  and  irritable 
state  of  the  bladder  in  gonorrhoea,  opium,  camphor, 
conium,  and  hyoscyamus,  have  been  extensivelj' 
employed.  Sir  Benjamin  Brodie  informs  me  that 
when  the  disease  is  attended  with  chordee,  the 
vinum  colchici  frequently  has  beneficial  effects.  In 
consequence  of  this  information,  I  have  sometimes 
prescribed  the  vinum  colchici,  and  found  it  useful 
in  relieving  the  strangury,  ardor  urina;,  and  irri- 
table state  of  the  bladder.  . 

In  the  treatment  of  gonorrhoea,  the  liquor  po- 
tassa;  is  a  favourite  internal  medicine  with  many 
practitioners,  who  begin  with  prescribing  it,  and 
continue  its  use  until  the  inflammatory  stage  has 
subsided.  However,  according  to  Mr.  Howship, 
its  eiFects  are  uncertain,  and  sometimes  it  excites 
uneasiness  and  irritation  about  the  neck  of  the 
bladder,  and  difficulty  of  voiding  the  urine.  Hence, 
whenever  he  directs  this  medicine,  it  is  in  com- 
bination with  some  aperient,  so  that  it  may  not 
remain  long  in  the  bowels.  {On  Complaints 
affecting  the  Secretion  and  Excretion  of  the  Urine, 
p.  269.) 

When  the  glands  of  the  urethraremain  enlarged 
after  all  inflammation  has  subsided,  mercurial 
ointment,  or  that  of  the  iodide  of  potassium,  may 
be  rubbed  on  them. 

In  many  strong  plethoric  constitutions,  the 
symptoms  are  violent,  and  there  is  a  great  ten- 
dency to  inflammatory  fever.  In  such  instances, 
opiate  clysters,  though  at  first  productive  of  re- 
lief, sometimes  increase  the  fever,  and  consequently 
aggravate  all  the  symptoms.  In  those  cases  the 
balsam  of  copaiba  also  sometimes  increases  the 
inflammatory  symptoms.  In  a  constitution  of  this 
kind,  the  treatment  consists  chiefly  in  evacuations, 
the  best  of  which  are  bleeding  and  gentle  purging. 
The  patient  must  live  sparingly,  and  above  all,  use 
little  exercise. 

In  a  weak  and  irritable  constitution  the  symp- 
toms are  frequently  violent,  the  inflammation  ex- 
tending along  the  urethra,  and  even  aflecting  the 
bladder.  Here  the  indication  is  to  strengthen; 
and  according  to  Mr.  Ilnntor,  bark  alone  has  been 
known  to  eftect  a  cure.  All  evacuations  are  hurt- 
ful. 

A  fever  has  been  known  to  stop  the  discharge. 
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relieve  the  pain  in  making  water,  and  finally  cure 
the  disease.  On  other  occasions,  Mr.  Hunter  has 
seen  all  the  symptoms  of  gonorrhoea  cease  on 
the  accession  of  a  fever,  and  return  when  the 
fever  was  subdued.  In  other  examples,  a  go- 
norrhoea mild  at  first,  has  been  rendered  severe 
by  the  coming  on  of  a  fever,  and  upon  its  sub- 
sidence the  gonorrhffia  has  ceased.  Although  a 
fever  does  not  always  cure  a  gonorrhrea,  yet  as  it 
may  do  so,  nothing  should  be  done  while  it  lasts. 
If  the  local  complaint  should  continue  after  the 
fever  is  gone,  it  is  to  be  treated  according  to 
symptoms. 

A  gonorrhoea  may  be  considerably  affected 
by  the  patient's  manner  of  living,  and  by  other 
diseases  attacking  the  constitution.  Most  things 
which  hurry  or  increase  the  circulation  aggravate 
the  symptoms;  such  as  violent  exercise,  drinking 
strong  liquors,  eating  high-seasoned,  indigestible 
food,  some  kinds  of  which  act  specifically  on  the 
urethra,  so  as  to  increase  the  symptoms  more  than 
simply  heating  the  body  would  do;  such  as  pepper, 
spices  in  general,  and  spirits. 

In  cases  which  have  begun  mildly  and  in  which 
the  inflammation  is  only  slight,  or  in  others  in 
which  the  violent  symptoms  have  subsided,  such 
medicines  as  have  a  tendency  to  lessen  the  dis- 
charge may  be  given,  together  with  the  local  ' 
remedies  before  mentioned.  Turpentines  are  the 
most  efficacious,  particularly  the  balsam  of  copaiba 
(See  Copaiba)  and  cubebs.  (See  Edin.  Med,  a?id 
Surgical  Journ.  for  January,  1818,  (i«c?  for  the 
same  mcmth,  1819:  also,  //.  Jeffery's  Pract.  Ohs. 
on  Cid/ebs,  8vo.  Lend.  1821.)  Of  the  latter  medi- 
cine 3ij.  may  be  given  thrice  in  the  twent)--four 
hours,  or  an  equivalent  dose  in  the  form  of  cap- 
sules, essence,  or  watery  extract  may  be  preferred. 
But  with  respect  to  these  and  all  other  medicines, 
which  act  upon  the  disease  through  the  medium 
of  the  urine,  if  they  succeed  at  all,  it  is  always 
within  a  week  or  ten  days  from  the  beginning 
of  their  use;  and  therefore  if  no  amendment  take 
place  in  this  time,  they  should  not  be  continued. 

Bleeding  from  the  Urethra  is  sometimes  relieved 
by  the  balsam  of  copaiba.  Mr,  Hunter  did  not 
find  astringent  injections  of  use.  Ice-cold  water 
applied  to  the  penis,  scrotum,  and  perinasum,  is 
.one  of  the  best  expedients. 

Painftd  Erections  are  greatly  prevented  by 
taking  twenty  drops  of  tinctura  opii,  or  half  a 
drachm  of  vinum  colchici,  at  bedtime.  Hemlock 
has  also  some  power  in  this  way;  and  many  sur- 
geons, among  whom  is  Mr.  Dunn,  of  Scarborough, 
have  a  favourable  opinion  of  camphorated  poultices, 
and  of  the  internal  exhibition  of  camphor. 

Chordee. — When  the  inflammation  is  not  con- 
fined merely  to  the  surface  of  the  urethra,  but 
affects  the  corpus  spongiosum,'  it  produces  in  it  au 
extravasation  of  coagulable  lymph, as  in  theadhesive 
inflammation,  whicli,  uniting  the  cells  together, 
destroys  the  power  of  distension  of  the  corpus 
spongiosum  urcthr.c,  and  makes  it  unequal  in  this 
respect  to  the  corpora  cavernosa  penis,  and  there- 
fore a  curvature  takes  place  at  the  time  of  an 
erection,  which  is  called  a  chordee.  The  curvature 
is  generally  in  the  lower  part  of  the  penis.  When 
the  chordee  is  violent,  the  inner  membrane  of  the 
urethra  is  so  much  upon  the  stretch,  that  it  niaj- 
be  torn,  and  a  profuse  bleeding  from  the  urethra 
excited,  that  often  relieves  the  patient,  and  even 
sometimes  proves  a  cure.  This  is  the  injlamma- 
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to7-^  chordee  ;  another  kind  has  been  named  spas- 
modic. ^ 

In  the  beginning  of  the  inflammatory  chordee, 
bleeding  from  the  arm  is  often  of  service;  but  it 
IS  more  mimediately  useful  to  take  blood  from  the 
part  Itself  by  leeches  ;  for  we  often  iind  that  when 
a  vessel  gives  way,  and  bleeds  a  good  deal,  the 
patient  is  greatly  relieved.    Exposing  the  penis  to 
the  steam  of  hot  water  frequently  affords  great  re- 
lief.   Poultices  have  also  beneficial  eifects;  and 
both  fomentations  and  poultices  will  often  do  most 
good  when  they  contain  camphor.    Opium,  given 
internallj^  is  of  singular  service;  and  if  it  be 
joined  with  camphor  the  effect  will  be  still  greater. 
Plj-oscyamus  will  sometimes  agree  with  the  patient 
better  than  opium,  or  even  than  the  acetate,  or 
muriate  of  morphia  ;  and  frequently  opium  has  the 
best  effect,  when  administered  in  the  form  of  an 
enema. 

When  the  chordee  continues  after  all  inflamma- 
tion has  terminated,  no  evacuations  are  required; 
for  the  consequences  of  the  inflammation  will  gra- 
dually cease  on  the  absorption  of  the  extravasated 
coagulable  Ij'mph.  Mercurial  ointment,  rubbed  on 
the  part,  will  promote  this  event.  When  the 
common  methods  of  cure  are  unavailing,  hemlock 
is  sometimes  useful.  Electricity  is  said  to  have 
•  been  of  service.  A  chordee  is  often  longer  in 
going  ofl:'  than  any  other  consequence  of  a  gonor- 
rhoea, but,  in  the  end,  it  disappears. 

For  bringing  about  the  removal  of  the  extrava- 
sated  lymph,  camphorated  mercurial  ointment  is 
better  than  the  simple  unguentum  hydrargyri. 
According  to  Mr.  Hunter,  spasmodic  chordee  is  be- 
nefited by  bark.  {On  the  Venereal  Disease,  ed.  2.) 
The  recent  leaves  of  belladonna,  powdered  and 
made  into  an  ointment  with  an  equal  weight  of 
lard,  and  rubbed  over  the  penis,  are  stated  to 
hinder  priapism,  and  relieve  chordee,  more  effectu- 
ally than  any  other  application  hitherto  proposed. 
(J.  A.  Faris,  in  Pharmacologia,  vol.  ii.  p.  110, 
ed.  5.) 

Bladder  o/ec^ed. —Opiate  clysters,  the  warm 
bath,  and,  if  the  patient  is  of  full  habit,  bleeding, 
are  proper.  The  excellent  effects  of  the  vinum 
colchici,  as  stated  to  me  by  Sir  Benjamin  Brodie, 
I  have  already  noticed.  Leeches  may  be  applied 
to  the  perinseum.  When  this  affection  lasts  a 
considerable  time,  and  is  not  mitigated  by  common 
methods,  Mr.  Hunter  advises  trying  an  opiate 
plaster  on  the  pubos  or  the  loins,  where  the  nerves 
of  the  bladder  originate;  or  a  small  blister  on  the 
perina;um.  A  belladonna  plaster  would  probably 
act  more  powerfully  than  one  of  opium.  In  an- 
other place,  he  mentions  bark,  hemlock,  sea-air,  and 
sea-bathing,  among  the  proper  means. 

Studied  Testicle.    See  Testicle,  Diseases  op. 

Retention  of  Urine.  See  Urine,  Retention  of. 


GONORRHCKA  IN  WOJIEN. 

Gonorrhoea  in  women  is  a  much  less  painful 
complaint  than  in  men,  and  less  subject  to  com- 
plications, as  bubo,  retention  of  urine,  &c.  The 
complaint  may  not  generally  prevent  the  patient 
trom  following  her  usual  occupations,  and  the 
raenBes  arc  as  little  affected  by  it  as  it  is  by  them. 

llie  disease  is  not  bo  easily  ascertained  in 
women  as  in  men,  because  the  former  are  subject 
reaemW  "  '  '^'^'^'^'^^  ft'""' alhus,  or  hucorrha^a,  which 
resembles  gonorrhoea.    A  mere  discharge  in  wo- 


men, is  less  a  proof  of  the  existence  of  a  gonorrho- 1 
than  even  a  discharge  without  pain  in  men.  The 
kind  of  matter  does  not  enable  us  to  distinguish  i 
gonoiyhoea  from  a  fluor  albus  ;  for,  in  the  latter 
affection,  the  discharge  often  puts  on  all  the  an 
pearance  of  pus.    Pain  is  not  necessarily  present 
and  therefore  forms  no  line  of  distinction.  The 
appearance  of  the  parts  often  gives  us  but  little 
information  ;  "  for,"  says  Mr.  Hunter,  "  I  have 
frequently  examined  the  p;irts  of  those  who  con- 
fessed all  the  sjmiptoms,  such  as  increase  of  dis- 
cliarge,  pain  m  making  water,  soreness  in  walking 
or  when  the  parts  were  touched,  yet  I  could  see 
no  difi^rence  between  these  and  sound  parts.  I 
know  of  no  other  way  of  judging,  in  cases  where 
there  are  no  symptoms  sensible  to  the  person  her- 
self, or  where  the  patient  has  a  mind  to  deny  any 
nncommon  symptoms,  but  from  the  circumstances 
preceding  the  discharge  ;  such  as  her  having  been 
connected  with  men  supposed  to  be  unsound,  or 
her  being  able  to  give  the  disorder  to  others  ; 
which  last  circumstance,  being  derived  from  the 
testimony  of  another  person,  is  not  always  to  be 
trusted  to,  for  obvious  reasons."     But,  though 
there  may  sometimes  be  great  difficulty  in  forming 
a  judgment  of  some  of  these  cases,  the  surgeon 
may  frequently  come  to  a  right  conclusion  by 
recollecting,  as  Mr.  Dunn  has  reminded  me,  that, 
besides  the  difterence  depending  on  the  suddenly 
severe  symptoms  of  gonorrhoea,  fluor  albus  may 
bo  known  by  the  great  debility  ;  the  sinking  of 
the  stomach  ;  the  weariness  of  the  limbs  ;  the  pain 
of  the  back,  always  increased  by  the  erect  pos- 
ture ;  the  severe  headaches;  the  painful  men- 
struation, together  with  the  very  gradual  increase 
of  the  disease. 

From  the  manner  in  which  the  disease  is  con- 
tracted, it  must  principally  attack  the  vagina,  a  • 
part  not  endowed  with  much  sensibility.  In  many 
cases,  however,  it  produces  a  considerable  soreness 
on  the  inside  of  the  labia,  nymphse,  clitoris,  ca- 
runculee  myrtiformes,  and  meatus  urinarius.  In 
certain  cases,  these  parts  are  so  sore  that  they  will 
not  bear  to  be  touched ;  the  person  can  hardly 
walk ;  the  urine  gives  pain  in  its  passage  through 
the  urethra,  and  when  it  comes  into  contact  with 
the  above-mentioned  parts. 

The  bladder,  and  even  the  kidneys,  occasionally 
sympathise.  The  mucous  glands  on  the  inside  of 
the'  labia  often  swell,  and  sometimes  suppurate, 
forming  small  abscesses,  which  open  near  the 
orifice  of  the  v.igina. 

According  to  Mr.  Hunter,  the  venereal  matter 
from  the  vagina  sometimes  runs  down  the  peri- 
naium  to  the  anus,  and  produces  a  purulent  dis- 
charge, or  even  ulceration,  in  that  situation.  The 
disease  in  women  may  wear  itself  out,  as  in  men  ; 
but  it  may  exist  in  the  vagina  for  years,  if  the 
testimoii)'-  of  patients  can  be  relied  on. 

[E,\iernal  or  Vulvar  Gonorrhcea. — Gonorrhcea 
in  the  female  may  affect  specially  the  external 
parts  or  surfaces,  including  all  the  striictures 
exterior  to  the  carunculre  myrtiformes,  namel.v, 
the  labia,  the  nymphffi,  the  clitoris,  the  prcputiiim, 
the  vestibulum,  and  the  fossa  liavicularis.  This 
form  of  the  disease  is  usually  termed  vulvar  gonor- 
rhoea. It  resembles  in  many  respects  iiliat  li.is 
been  called  external  gonorrhoea  in  the  male,  affect- 
ing similar  mucous  surfaces  of  the  glans  penis 
and  prepuce  {halano-posthitis),  and  is  equally 
amenable  to  treatment  by  simple  local  applications, 
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first  of  a  soothing,  and  afterwards  of  an  astringent 
character.  In  vulvar  gonorrhoea  the  pans  affected 
are  red,  more  or  less  swollen  and  inflamed,  their 
sensibility  is  much  increased,  and  their  surfaces 
often  present  excoriations,  or  even  superficial  ulcer- 
ations. Sometimes  the  labia,  nympha),  and  pre- 
putium  are  considerably  swollen  and  distorted 
by  cedematous  infiltration,  and,  in  extreme  cases, 
usually  originating  in  neglect,  the  skin  between  the 
labia  and  thighs,  as  well  as  that  of  the  inguinal 
regions,  are  excoriated,  and  exude  a  highly  fetid 
purulent  secretion.  The  attendant  inflammation 
is  not  always  confined  to  the  mere  surface,  but  oc- 
casionally invades  the  glandular  structures  of  the 
vulva  and  the  submucous  cellular  tissues,  giving 
rise  to  phlegmonous  and  lacunar  abscesses.  The 
symptoms  vary  in  degree  according  to  the  extent 
and  severity  of  the  attack.  In  simple  cases  they 
consist  of  itching,  tenderness,  scalding  after  mic- 
turition from  the  contact  of  urine,  with,  in  some 
cases,  uneasiness  about  the  hips  and  perinEeum;  in- 
creased discharge,  at  first  of  mucus,  afterwards  of 
a  muco-purulent,  and  lastly  of  a  purulent  secretion, 
accompany  these  symptoms.  In  the  more  severe 
cases  the  patient  is  unable  to  walk,  from  the  ex- 
cessive tenderness  of  the  external  parts,  and  it  is 
with  difficulty  she  can  bear  even  the  sitting  posi- 
tion ;  the  discharge  is  increased  in  quantity,  be- 
comes more  acrid  in  quality,  capable  of  excoriating 
the  surfaces  with  which  it  comes  in  contact,  and 
emits  a  peculiarly  offensive  odour.  When  lacunar 
or  phlegmonous  abscesses  form,  there  are  super- 
added to  the  above  symptoms  the  localised  throb- 
bing pain,  accompanied  by  pyrexia,  which  are 
usually  associated  with  the  formation  of  matter  in 
the  neighbourhood  of  the  visceral  outlets. 

Tlie  treatment,  where  no  abscess  exists,  consists 
in  regulating  and  moderating  the  diet,  in  adminis- 
tering remedies  to  counteract  inflammatory  action. 
Saline  aperients,  with  or  without  antimony,  and 
sometimes  anodyne  medicines  arc  all  that  is  re- 
quired. The  abstraction  of  blood,  by  general  bleed- 
ing, is  seldom  necessary,  and  the  local  application 
of  leeches  is  inadmissible,  both  on  account  of  the 
slate  of  the  parts  and  the  fear  of  inoculation  from  the 
possible  presence  of  an  unobserved  chancre,  which 
might  be  concealed  between  or  just  within  the 
carunculfe  myrtiformes,  and  thus  escape  notice. 
The  local  treatment  by  soothing  and  mild  astrin- 
gent lotions  will  be  found  most  efficient.  Decoc- 
tion of  poppies,  solutions  of  opium,  or  of  prepara- 
tions of  morphia,  will  meet  the  former  indication; 
the  ordinary  astringent  metallic  salts,  such  as  the 
sulphate  of  zinc,  the  nitrate  of  silver,  the  acetate 
of  lead,  the  sulphate  of  copper,  of  the  strength 
of  one  or  two  grains  to  the  o\tnce  of  water,  or 
Goulard's  lotion,  of  double  strength,  or  a  weak 
lotion  of  chlorinated  lime  or  soda,  will  effectually 
meet  the  latter.  Should  abscesses  form,  emollient 
poultices  may  be  applied  ;  and  when  fluctuation 
becomes  distinct,  the  abscesses  should  be  freely 
opened,  in  order  to  prevent  burrowing  and  the 
formation  of  fistula;,  which  latter  are  otherwise 
apt  to  form,  communicating  either  with  the  vagina 
or  rectum,  or  witii  both.  Should  the  mucous 
membrane  bo  undermined  by  the  abscess,  por- 
tions of  it  may  be  advantageously  removed.  An 
abscess  in  the  external  labium  should,  as  a  general 
rule,  be  opened  on  its  cutaneous  surface. 

Vaginal  Gonorrhcea.  —  Gonorrhceal  inflamma- 
tion may  extend  from  the  vulva  to  the  vagina; 


but  most  frequently  the  disease  commences  in 
the  vagina  itself.  The  vaginitis  resulting  from 
gonorrhceal  infection  is  not  always  to  be  de- 
tected by  ocular  inspection  ;  but,  in  well-marked 
acute  cases,  by  the  aid  of  the  speculum,  in- 
creased vascularity  will  he  observed,  especially 
on  the  raised  portions  of  the  vaginal  folds ; 
occasionally  ulcerated  surfaces  may  be  here  and 
there  seen;  and  when  the  disease  has  existed  for 
some  time,  and  has  been  severe,  an  appearance  re- 
sembling the  affection  of  the  eyelids,  termed  gra- 
nular lids,  may,  as  a  more  rare  occurrence,  be 
noticed,  indicating  that  the  mucous  follicles  have 
become  implicated.  It  is  seldom  that  the  submucous 
cellular  tissue  is  invaded,  but  in  exceptional  cases 
phlegmonous  abscess  and  even  sloughing  have 
supervened.  The  local  symptoms  are  generally  of 
a  milder  character  where  the  vagina  is  the  seat  of 
the  disease,  than  when  the  external  parts  are  af- 
fected ;  and  although  the  discharge  is  much  more 
profuse  in  vaginitis,  the  patient's  sufferings  are  in- 
finitely less.  However,  in  the  onset  of  the  attack, 
and  in  acute  cases,  the  pains  and  uneasiness  about 
the  groins,  hips,  and  pelvic  region  generally,  are 
greatly  complained  of ;  but  the  excessive  tender- 
ness attendant  on  vidvitis  is  not  experienced.  In 
fact,  in  the  majorit}'  of  cases  the  inconvenience  is 
so  slight  that  the  patient  can  hardly  persuade  her- 
self that  she  is  labouring  under  any  more  serious 
affection  than  leucorrhoea.  Indeed,  so  much  do 
the  two  affections  resemble  each  other  that  it  is 
often  difficult  even  for  the  surgeon  to  diagnose  cor- 
rectly between  them.  The  contagious  nature  of 
the  discharge  in  all  cases  of  gonorrhcea  and  its 
non-contagious  character  in  most  cases  of  leucor- 
rhcEa  constitutes  the  principal  difference  ;  but  this 
distinctive  character  is  lost  in  severe  cases  of  leu- 
corrhrea,  in  which  the  discharge  may  from  its 
acrid  or  irritating  quality  produce  an  inflamma- 
tion and  discharge  in  the  male  urethra  resem- 
bling, in  most  of  the  accompanying  symptoms,  a 
severe  gonorrhosa, 

Tlie  treatment  of  gonorrhceal  vaginitis  should  be 
general  and  local.  The  patient  shoidd  avoid  bodily 
exertion  ;  her  diet  should  consist  of  mild  and  for 
the  most  part  farinaceous  aliment  ;  she  should 
avoid  all  stimulants,  and  the  only  medicines 
usually  required  would  be  saline  aperients,  or  other 
remedies  directed  against  inflammatory  action.  The 
surgeon  will  depend  more  upon  local  treatment  for 
the  relief  and  cure  of  this  aftection.  Amongst  the 
local  remedies,  injections  hold  the  first  rank. 
While  the  inflammatory  symptoms  are  present, 
these  should  be  of  an  emollient  and  soothing 
character,  or  mildly  astringent.  The  decoction  of 
poppies,  or  weak  opiate  solutions,  and  the  prepa- 
rations of  lead,  form  the  best  injections  under 
these  circumstances;  tho  acetate  of  lead  lotion,  1  gr. 
to"  the  ounce,  or  tho  ordinary  Goulard  lotion,  to 
which  opiates  may  be  added,  answer  exceedingly 
well.  But  when  tho  inflammatory  symptoms  have 
subsided,  and  a  profuse  purulent  discharge  consti- 
tutes the  prominent  feature  of  the  case,  the  more 
strongly  astringent  injections  arc  to  be  preferred. 
The  sulphate  of  alum;  the  nitrate  of  silver;  the  sul- 
phate of  zinc;  the  Sulphate  of  copper,  all  form  very 
efficient  injections,  beginning  with  the  strength  of 
1  gr.  to  the  ounce  of  water,  gradually  increased  to 
5  or  6  grs.,  as  the  disease  becomes  of  older  date,  or 
when  it  assumes  a  chronic  form.  The  vegetable 
astringents,  such  as  the  decoction  of  oak  bark,  of 
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elm  bark;  infiisions  of  catechu  or  of  kino,  of  hiemn- 
toxj'lon,  a  solution  of  tannin  from  1  to  2  drachms 
to  a  pint  ot  water,  or  of  a  strong  decoction  of  walnut 
W e'^ceedingly  well,  either  alone  or  with 
the  addition  of  some  of  the  above-named  metallic 
salts.  The  common  injection  for  females  at  the  Lock 
Hospital  consists  of  oak  bark,  to  which  is  added 
sulphate  of  zinc  in  the  proportion  of  6  grs.  to  the 
ounce.    Should  these  injections  fail  to  arrest  the 
discharge,  the  direct  application  of  the  sulphate  of 
copper  or  of  the  nitrate  of  silver  to  the  surface  of 
the  vagina  may  be  had  recourse  to.    In  applying 
these  caustics,  the  speculum  should  be  used,  and 
the  vagmal  surface  should  be  slightly  cauterised 
from  behind,  forwards,  as  the  speculum  is  being 
withdrawn.    This  should  be  done  once  every  two 
or  three  days,  and  the  application  should  be  so 
made  that  the  cauterised  surfaces  should  alternate 
with  the  portions  of  the  mucous  membrane  not  re- 
ceiving the  caustic,  so  that,  if  possible,  on  removing 
the  speculum  no  two  cauterised  surfaces  should  come 
m  contact.    Another  efficacious  plan  of  treatment, 
when  the  ordinary  measures  fail,  is  to  secure  the 
separation  of  the  diseased  surfaces  of  the  vagina 
from  each  other;  this  is  eifected  by  plugging  the%a- 
giiia  with  lint  or  charpie  after  the  passage  has  been 
well  syringed  with  some  of  the  above-named  astrin- 
gent injections,  or  after  the  caustic  has  been  applied 
as  above  recommended.  The  plugging  should  be  re- 
moved and  replaced  daily.  To  facilitate  the  removal 
of  the  plugs,  some  surgeons  attach  pieces  of  silk  or 
twme  to  the  dossils  of  lint  or  charpie  previous  to 
their  being  introduced  ;  these  are  to  be  brought 
out  at  the  vaginal  orifice.    I  am  myself  satisfied 
with  the  use  of  long  strips  of  lint,  without  threads 
attached,  which  are  readily  removed  by  the  aid  of 
the  common  dressing  forceps.    The  bivalve  spe- 
culum is  the  most  convenient  instrument  to  use 
for  the  purpose  of  introducing  the  strips  of  lint, 
or  portions  of  charpie.     In  obstinate  or  chronic 
cases,  the  surgeon  will  often  derive  advantage  from 
the  internal  administration  of  bark;  of  steel;  the 
mineral  acids,  or  of  other  tonic  remedies  combined 
with  a  more  generous  diet,  and  the  moderate  use 
of  wine  and  other  stimulants. 

Uterine  Gonorrhoea. — The  inflammation  attend- 
ing a  gonorrhoea  will  occasionally  extend  from  the 
vagina  and  os  uteri  to  the  interior  of  the  neck  and 
body  of  the  uterus;  rendering  the  affection  obsti- 
nate and  tedious,  resisting  all  the  ordinary  modes 
of  treatment.  This  afi'ection  will  be  readily  dis- 
covered by  examination  with  the  speculum.  A 
peculiar  glairy  tenacious  mucus  will  be  seen,  filling 
the  cervix  and  os  uteri,  and  depending  from  these 
into  the  vagina,  and  which  is  removed  with  diffi- 
culty on  account  of  its  extreme  tenacity.  Granu- 
lar, or  superficial  ulceration  of  the  os  uteri  is  not 
an  unfrequent  accompaniment  of  this  aifection. 

rhe  treatment  here  required  is  to  remove  the 
tenacious  mucus,  so  as  to  allow  the  injections  or 
caustic  to  come  into  immediate  contact  with  the 
diseased  surface.  This  object  is  best  efl'ected  by 
injecting  from  a  largo  syringe,  through  the  bivalve 
speculum,  previously  introduced,  and  by  deterging 
the  OS  uteri  with  dossils  of  lint,  held  by  an  appro- 
priate forceps.  When  the  mucus  is  completely 
removed,  the  nitrate  of  silver  should  be  apphed  to 
_t  le  ulcerations  on  the  os,  if  any  exist,  and  should 
■ISO  be  introduced  into  the  cervix  uteri.  This 
iieatment  should  be  repeated  every  third  or  fourtli 
•'3,but  not  during  nor  close  upon  a  menstrual 


period.    On  the  intermediate  days,  common  in- 
jections may  be  used  by  the  patient  herself 
two  or  three  times  daily,  in  order  to  remove 
the  vaginal  discharge,  which  is   certain  to  ac- 
company the  uterine  aifection.    When,  in  spite 
of  this  treatment,  the  glairy  discharge  persists, 
the  interior  of  the  body  of  the  uterus  may  be 
suspected  as  participating  in  the  diseased  action. 
Under  these  circumstances,  the  surface  of  the 
attected  membrane  must  be  reached.  This  must  be 
done,  however,  with  extreme  caution.     A  narrow 
tube,  fitting  loosely  in  the  neck  of  the  uteres,  may 
be  mtroduced,  and  a  small  syringe,  holding  half  an 
ounce  only,  should  be  attached  to  it.     By  an 
instrument  of  this  kind  a  small  quantity  of  an 
astringent  lotion  may  be  brought  in  contact  with 
the  mucous  lining  of  the  body  of  the  uterus.  The 
piston  should  be  suddenly  depressed,  to  allow  the 
injection  to  pass  out  by  jets,  but  of  not  more  than 
a  drachm  at  a  time,  and  free  egress  should  be 
allowed  for  the  fluid  by  the  side  of  the  tube.  Even 
with  these  precautions  severe  symptoms  of  abdomi- 
nal pains,  with  chills  and  feverish  symptoms,  will 
occasionally  follow  injections   into   the  uterine 
cavity.    The  great  danger  to  be  guarded  against  is 
the  possibility  of  the  injection  entering  into  the 
Fallopian  tubes,  and  from  thence  into  the  peritoneal 
cavity.    Of  the  metallic  salts,  the  sulphate  of  zinc, 
the  sulphate  of  copper,  or  the  nitrate  of  silver,  of 
the  strength  of  1  gr.  to  the  ounce,  or  a  weak  solu- 
tion of  a  vegetable  astringent,  may  be  used  for  these 
intra-uterine  injections. 

Urethral  Gonorrhoea.  —  The  urethra  may  be 
aftected  by  the  disease  in  the  female,  but  its  occur- 
rence is  considered  exceptional.    The  symptoms 
which  accompany  urethral  inflammation  resemble 
those  in  the  male.    Itching  followed  by  pain  in 
the  urethra  with  scalding  on  micturition  are  expe- 
rienced.   The  urethral  orifice  may  be  seen  to  be 
swollen  and  inflamed,  and  the  Avhole  course  of  the 
canal  is  felt  to  be  thickened  by  digital  examination. 
A  purulent  discharge  will  exude  spontaneously,  or 
may  be  made  to  appear  by  pressure  exerted  on  the 
urethra  frombehind  forwards.  If  the  bladder  become 
affected  frequent  desire  to  urin.-ite  is  superadded 
to  the  other  symptoms,  but  retention  of  urine  is  sel- 
dom present.    A  similar  treatment  to  that  adopted 
in  the  male  subject  may  be  had  recourse  to.  The 
preparations  of  copaiba  and  cubebs  will  be  equally 
efficacious,  and  injections  may  be  used,  but  they 
are  generally  dispensed  with  on  account  of  the 
shortness  of  the  canal  and  the  close  proximity  of 
the  bladder,  which  render  it  difficult  to  inject  the 
one  without  the  other.    On  this  account  some 
surgeons  prefer  cauterising  the  urethra  with  the 
nitrate  of  silver;  this  is,  however,  seldom  neces-  ^ 
sary,  the  balsamic  remedies  acting  with  sufficient 
promptness  and  certaint}\    It  should  be  borne  in 
mind  that  urethral  gonorrhoea  is  rarel}'  found  as 
an  isolated  complaint  in  the  female;  vulvitis  or 
vaginitis  will  be  usuallj'  found  accompanying  it, 
and  they  will  of  course  require  their  appropriate 
treatments.    The  inguinal  glands  not  unfrequently 
inflame  and  enlarge,  but  rarely  suppurate  in  female 
urethritis. 

Rectal  and  Anal  Gonorrhcea. — From  the  position 
of  the  vulva  and  anus  and  the  shortness  of  the 
intervening  perinreuni,  the  discharge  escaping  from 
the  former  must  frequently  come  in  contact  with- 
the  latter,  especially  in  the  recumbent  posture;  not- 
withstanding this  unfavourable  proximity,  it  is 
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seldom  that  the  anus  or  rectum  becomes  affected 
with  gonorrhoeal  inflammation.  Condylomata, 
accompanied  by  discharge,  are  not  unfrequently 
observed  in  the  neighbourhood  of  the  anus  both 
in  male  and  female,  but  as  a  symptom  of  se- 
condary syphilis  and  not  of  gonorrhoea.  Inflam- 
mation and  discharge  arising  from  gonorrhoeal 
infection  in  these  parts  only,  must,  I  repeat,  be 
considered  of  rare  occurrence.  When  present  and 
affecting  the  submucous  tissue  and  skin  at  the 
verge  of  the  anus,  it  resembles  in  appearance 
balanitis  in  the  male  or  vulvitis  in  the  female, 
beini;  characterised  by  increased  redness,  and 
tumefaction  of  the  parts  aftected,  accompanied  by 
excoriations  and  superficial  ulcerations.  When 
the  external  parts  are  alone  implicated,  local  treat- 
ment by  lead  or  other  astringent  lotions  constantly 
applied,  will  speedily  effect  a  cure.  The  disease, 
however,  has  been  known  to  extend  to  the  mucous 
lining  of  the  rectum,  giving  rise  to  pain  and  a 
sensation  of  weight  about  the  perineeum  and  anus, 
to  tenesmus  and  painful  defeeeation,  and  a  discharge 
of  purulent  matter  from  the  rectum  escaping  by 
occasional  jets  rather  than  by  a  continual  oozing. 
It  must  be  borne  in  mind  that  both  these  affections 
occur  as  complications  of  and  in  association  with 
gonorrhoea,  occupying  the  more  usual  sites  of 
the  disease,  the  treatment  of  which  must  proceed 
simultaneously  with  that  required  for  tlie  rectum. 
The  application  of  the  nitrate  of  silver  or  of  the 
sulphate  of  copper  directly  to  the  inflamed  mucous 
surface  of  the  rectum  is  the  most  efficacious  plan 
of  treatment  after  the  inflammatory  symptoms  have 
been  combated  by  the  ordinary  soothing  and  anti- 
phlogistic remedies.  Injections,  if  had  recourse  to, 
should  be  small  in  quantity,  and  the  same  as  those 
recommended  for  vaginitis.  Soothing  injections 
of  starch  and  opium  will  give  relief  in  the  first 
instance,  while  the  inflammatory  symptoms  and 
those  of  excessive  irritation  exist.  When  these 
have  subsided,  those  of  an  astringent  character 
should  be  substituted. 

The  strength  of  the  injections  may  be  from  one 
to  two  grains  to  the  ounce  of  water  of  any  of  the 
metallic  salts  already  mentioned,  and  as  they 
should  be  retained,  not  more  than  two  ounces  in 
quantity  should  be  used  at  a  time,  or  some  of  the 
vegetable  astringents  may  be  preferred.] 
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the  Diseases  of  the  Urinary  Organs,  3rd  ed.  1860.J 

GORGET.  An  instrument  used  in  the  opera- 
tion of  lithotomy,  for  the  purpose  of  cutting  the 
prostate  gland  and  neck  of  the  bladder,  so  as  to 
enable  the  operator  to  introduce  the  forceps  and 
extract  the  stone.  It  is,  in  fact,  a  sort  of  knife,  at 
the  end  of  which  is  a  beak,  that  fits  the  groove  of 
the  staff,  and  admits  of  being  pushed  along  it  into 
the  bladder.  Besides  cutting  gorgets,  constructed 
for  the  preceding  design,  there  are  also  blunt  ones, 
intended  to  be  introduced  into  the  wound,  their 
concavity  then  serving  as  a  guide  for  the  forceps 
into  the  bladder. 

GRANULATIONS.  The  little  conical  emi- 
nences which  form  on  the  surfaces  of  ulcers  and 
suppurating  wounds,  and  serve  for  filling  up  the 
cavities,  and  bringing  nearer  together  and  uniting 
the  margins  of  ulcers  and  wounds,  healing  by  wliat 
is  termed  the  second  mte?ition.  They  receive  their 
name  from  their  granular  appearance. 

[Before  the  time  of  Hunter,  the  observation  of 
surgeons  led  them  to  believe  that  unclosed  woundi 
and  ulcers  were  the  seat  of  several  successive  pro- 
cesses, each  capable  of  being  hastened  or  improved 
by  art; — these  were  digestion,  cleansing,  incar- 
ning,  and  cicatrising.    Medicaments  intended  to 
promote  the  first  process,  usually  of  the  turpentine 
sort,  were  called  digestives,  a  name  which  survives 
to  this  day  as  an  appellation  for  stimulating  oint- 
ments.    Digestion  consists  apparently  in  those 
processes  which  precede  suppuration.  Cleansing, 
or  mundification,  consists  in  the  throwing  off  any 
films  of  imperfect  fibrinous  matter  which  may  have 
adhered  to  the  wound,  and  the  remedies  supposed 
to  promote  it,  usually  metallic  solutions,  as  the 
oxymel  seruginis,  were  called  detersives.  Incar- 
ning  corresponds  with  granulating,  and  was  wont 
to  be  promoted  by  sarcotics,  of  which  myrrh,  aloes, 
and  sarcocolla  were  the  most  famous.  Cicatrisation 
was  promoted  by  epulotics.     {Turticr''s  Art  of 
Surc/ery,  vol.  i.  1732.)    Hunter,  whose  observa- 
tions of  matter  of  fact  are  above  all  praise,  gives 
the  following  history  of  the  origin  and  growth  of 
granulations.]    "I  have  often  (says  Mr.  Hunter) 
been  able  to  trace  the  growth  and  vascularity  of 
this  new  substance.    I  have  seen  upon  a  sore  a 
white  substance  exactly  similar,  in  every  visible 
respect,  to  coagulaliiig  lymph.     I  have  not  at- 
tempted to  wipe  it  off.  and  the  next  day  of  dress- 
ing, I  have  found  this  very  substance  vascular; 
for,  by  wiping,  or  touching  it  with  a  probe,  it  has 
bled  freely.    I  have  observed  the  same  appearanco 
ou  the  surface  of  a  bone  that  has  been  laid  bare. 
I  once  scraped  oft'  some  of  the  external  surface 
of  a  bone  of  the  foot,  to  see  if  the  surface  would 
granulate.    I  remarked,  tlie  following  da)',  that 
the  surface  of  the  bone  was  covered  with  a  whitish 
substance,  having  a  tinge  of  blue.   When  I  passed 
my  probe  into  it,  I  did  not  feel  the  bone  bare,  but 
only  its  resistance.    I  conceived  this  substance  to 
bo  coagulable  lymph,  thrown  out  from  inflamma- 
tion, and  that  it  would  be  forced  off  when  suppu- 
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ration  came  on  ;  but  on  the  succeeding  daj',  I 
found   it  vascular,  and  appearing  like  healthy 
granulations."    [After  Hunter's  time,  when  sur- 
geons began  to  occupy  themselves  with  investiga- 
tions of  the  minute  processes  of  growth  and  disease, 
with  ■very  imperfect  microscopes,  there  prevailed 
the  idea,  derived  from  Hunter's  exaggerated  solid- 
ism,  that  all  organisation  depended  upon  blood- 
vessels, and  was  effected  by  them  ;  moreover,  it 
was  believed  that  pus  globules  were  altered  blood 
globules,  and  that  the  processes  of  inflammation 
and  repair  were  to  be  explained  in  a  mechanical 
kind  of  way.]    Thus,  Mr.  J.  W.  Earle,  in  his  in- 
quiry into  the  nature  of  inflammation,  gives  the 
following  explanation  of  the  formation  of  granula- 
tions.   "  When  the  globules  of  the  blood  have 
been  effused  on  the  surface  of  a  wound,  it  is  clear 
that,  after  a  time,  their  continued  passage  will 
have  established  an  immense  number  of  furrows, 
or  canals,  in  that  which  was  at  first  merelj'-  an 
amorphous  layer  or   covering  of  fibrin,  which 
canals  must  be  the  continuations  of  the  genuine 
capillaries,  and  which,  like  them,  must  be  wholly 
unprovided  with  distinct  coats,  like  larger  vessels. 
In  proportion  as  these  channels  become  established, 
the  fibrinous  layer  is  no  longer  in  its  original 
condition,  but  is  pierced  by  innumerable  perfora- 
tions, which  offer  a  readier  egress  to  the  serum 
and  fibrin,  as  well  as  to  the  globules,  so  that  at 
length  nearly  the  whole  of  the  discharge  from  the 
surface  of  a  wound  may  find  its  way  through 
them  directly,  instead  of,  as  previously,  by  perco- 
lation.   As  the  fresh  fibrin  exudes  through  the 
original  layer  by  these  channels,  or  perforations,  it 
will  coagulate  around  them  in  little  heaps,  whose 
central  points  must  be  the  channels,  or  continua- 
tions of  the  genuine  capillaries,  through  which  it 
had  exuded.    As,  on  the  one  hand,  the  colouring 
matter  of  the  globules  was  lost,  in  proportion  to 
the  difficulty  with  which  they  were  forced  by  the 
pressure  of  the  vis  a  tergo,  through  the  parenchyma 
and  fibrin,  as  yet  imperforate,  so,  on  the  other 
hand,  in  proportion  now  as  their  passage  is  facili- 
tated by  the  establishment  of  the  above-mentioned 
canals,  the  globules  will  advance  further  into  the 
fibrin,  and  approach  nearer  to  the  surface  of  the 
wound,  iviihoul  being  deprived  of  their  colouring 
matter.    When  this  period  has  arrived,  the  fibrin, 
which  was  at  first  opaque,  and  of  a  dirty  white 
colour,  has  assumed  a  jelh'-Iike  and  more  trans- 
parent appearance  (in  consequence  of  its  combi- 
nation with  the  serum,  which  is  constantly  passing 
through  it),  actually  contains  real  blood,  and  has 
every  character  which  pertains  to  granulations." 
(See  V.  .  W^.  Earle,  in  Lond.  Med.  Gaz.  1835, 
p.  219.)    [But  Sir  E.  Home,  some  years  before, 
had  pointed  out  the  real  process  of  exudation,  and 
the  formation  of  pus  in  it,  in  opposition  to  the 
theory  which  assumed  that  pus  was  but  altered 
blood.    He  has  the  merit  of  showing  the  identit}' 
of  pus  and  granulation,  a  notion  ridiculed  by 
Hunterians.    (See  Phil.  Trans,  part  1.  1829.) 

From  the  time  of  Hunter  to  the  modern  micro- 
scopic era,  the  following  were  the  doctrines  usually 
taught  respecting  granulations.]  The  surfaces  of 
granulations  are  very  convex,  the  reverse  of  ulcer- 
ation, and  they  present  a  great  many  small  points, 
or  eminences,  so  as  to  appear  rough.  The  smaller 
such  points  are,  the  more  healthy  the  granulations. 
The  colour  of  healthy  granulations  is  a  deep  florid 
red.    When  livid,  they  are  unhealthy,  and  have 


only  a  languid  circulation.  Healthy  granulations 
on  an  exposed  or  flat  surface,  rise  nearly  even 
with  the  surface  of  the  surrounding  skin,  and  often 
a  little  higher  ;  but  when  they  exceed  this,  and 
take  on  a  growing  disposition,  thev  are  unhealthy 
become  soft,  spongy,  and  have  no  disposition  to 
form  skin.  Healthy  granulations  are  always  prone 
to  unite  to  each  other,  so  as  to  be  the  means  of 
uniting  parts. 

They  are  not  endowed  with  the  same  powers  as 
originally  formed  parts.  Hence  they  more  readily 
ulcerate,  and  mortify.  The  curious  mode  in  which 
granulations  contract,  when  sores  are  healing  and 
even  for  some  time  after  they  are  healed,  has 'been 
explained  in  the  article  Cicatrisation.  (See 
Hunter  on  the  Blood,  Lifammation,  <fx  v  473 
et  seq.  1794.)  i-     '  ' 

It  was  a  question  whether  granulations  can 
ever  be  formed  without  suppuration.  Mr.  Hunter 
seemed  inclined  to  think  that  they  may  occasion- 
ally be  produced  without  it,  and  he  supported  his 
opinion  by  the  relation  of  the  dissection  of  a  limb 
which  had  suffered  a  compound  fracture,  and  in 
which  he  observed  a  substance  resembling  granu- 
lations. Dr.  John  Thompson,  on  the  other  hand, 
declares  that  he  has  never  seen  any  granulation,  and' 
still  less  a  granulating  surface,  where  pus  was  not 
formed.    (See  Lectures  on  hiflammation,  p.  408.) 

The  exact  process  by  which  the  blood-vessels, 
nerves,  and  absorbents  of  granulations  are  formed, 
is  still  amongst  the  secrets  of  nature.    The  obser- 
vations of  Mr.  Hunter  on  the  subject  amount  only 
to  conjecture.    "  The  growth  of  nerves,  and  their 
development  in  granulations  (says  Dr.  J.  Thomp- 
son), is  a  subject  of  equal  curiosity  with  the 
growth  of  blood-vessels  in  the  same  structure. 
Their  existence  in  granulations  is  proved  by  the 
pain  which  is  felt  on  our  pinching,  rubbing,  or 
wiping  the  surface  of  a  sore.    Even  the  granula- 
tions which  arise  from  the  surface  of  bone  are 
sensible  ;  and  the  same  granulations  are  in  the 
course  of  a  few  hours  provided  not  only  -\vith 
blood-vessels  and  nerves,  but  also  with  a  system 
of  absorbents.    The  existence  of  absorbents  in 
granulations  is  proved,  not  only  by  the  changes  of 
bulk  which  we  see  them  daily  undergo,  becomin" 
gradually,  in  the  healthy  state,  smaller,  firmer,  and 
more  compact,  but  also  by  the  frequent  disappear- 
ance, in  whole  or  in  part,  of  a  granulating  surface, 
by  the  process  of  ulcerative  absorption."  (See 
Thompson's  Lectures  on  Lnfammation,  p.  419.) 
According  to   Sir   Astley    Cooper,  granulations 
which  spring  from  parts  endued  with  great  sensi- 
bility, like  muscles,  are  extremely  sensitive;  but 
granulations   which  arise  from  bones,  he  says, 
have  no  sensibility  whatever.    These  observations 
are  qualified  with  the  condition,  that  the  bone  be 
uninflamed,  and  it  is  acknowledged  that  granu- 
lations, arising  from  the  cancellated  structure  of 
bones,  are  sometimes  extremely  sensitive.  He 
describes  granulations  from  tendons  as  quite  in- 
sensible, and  those  from  aponeuroses  and  fascia 
as  possessing  very  little  sensihilitj'.    Every  j'oung 
dresser  of  sores  at  an  hospital,  who  has  been  too 
lavish  of  the  red  precipitate  ointment,  must  have 
learned   from  experience    that  granulations  are 
furnished  with  absorbent  vessels,  and  that  mer- 
cury may  be  absorbed  from  the  surface  ol  ulcers, 
and  bring  on  an  unwished-for  salivation  of  the 
patient.     Indeed,  the  Hljsorbent  power  of  granula- 
tions is  frequently  the  means  of  producing  baneful 


effects  upon  the  constitution,  by  the  introduction 
of  deleterioua  substances  into  the  circulation. 
Thus,  arsenic,  applied  to  sores,  is  often  conveyed 
into  the  system,  and,  on  this  account,  is  to  be 
regarded  as  a  dangerous  external  remedy.  Sir 
Astley  Cooper  quotes  one  instance,  in  which  the 
patient  seems  to  have  been  poisoned  by  the  indis- 
criminate application  of  arsenic  to  a  fungus  of  the 
eye.  Opium  also,  when  applied  to  the  surfaces  of 
sores,  is  very  readily  absorbed,  producing  similar 
effects  to  those  which  arise  from  its  introduction 
into  the  stomach.  Thus,  when  the  quantity  ab- 
sorbed is  too  great,  excessive  costiveness,  extreme 
pain  in  the  head,  and  torpor  of  the  system,  are  the 
consequences,  which  require  the  frequent  admi- 
nistration of  active  purgatives  for  their  removal. 
A  temporary  amaurosis  has  been  known  to  be 
produced  by  the  absorption  of  the  extract  of  bel- 
ladonna from  the  surface  of  irritable  malignant 
ulcers.  (^F.  Tyrrell;  A.  Cooper's  Lectures,  yn\.  i. 
p.  169.) 

[The  reader  will  notice  the  unfounded  assumption 
of  the  development  of  nerves  in  granulations  be- 
cause they  are  sensitive,  and  the  still  more  extra- 
ordinary assumption  of  the  existence  of  lymphatic 
vessels,  on  the  ground  that  granulations  are 
capable  of  altering  in  volume,  of  perishing  by 
disintegration,  and  of  imbibing  liquid  medicines 
applied  to  their  surface.    (See  Absorption.) 

If  we  may  give,  as  shortly  as  possible,  a  rhume 
of  the  more  modern  observations  on  this  matter,  we 
may  say  that  granulations  appear  to  consist  of  a 
portion  of  the  plastic  matter  of  the  blood  employed 
for  the  reparation  of  such  wounds  as  do  not  heal 
by  the  first  intention.  Their  common  situation  is 
in  suppurating  wounds  or  healing  ulcers  of  the 
skin,  and  they  are  commonly  found  in  diseased 
joints;  but  Mr.  Paget  confirms  Hunter's  observa- 
tion, that  they  may  exist  without  suppuration. 
"  In  subcutaneous  injuries  or  diseases  (he  says), 
granulations  sometimes  form,  which  develope 
themselves  into  cellular  tissue  through  nucleated 
blastema.  So  I  found  in  a  case  of  simple  frac- 
ture, in  which  the  ends  of  the  bones  remained  long 
disunited;  they  were  enclosed  in  a  cavity  formed 
by  condensation  of  surrounding  tissues,  but  con- 
taining no  pus,  and  were  covered  with  a  distinct 
layer  of  florid  granulations."  (Lectures  on  Surgical 
Pathology,  vol.  i.  p.  208,  Lond.  1853.) 

Supposing  an  injury  which  leaves  various  cut 
surfaces  exposed.  First  there  ensues  a  period  of 
repose,  during  which  the  wound  is  covered  with  a 
whitish  glaze,  and  a  serous  oozing  (or  quMure,  as 
our  fathers  called  it)  takes  place.  Then,  in  three, 
four,  or  more  days,  a  translucent  whitish  sub- 
stance, not  a  mere  film  or  glaze,  but  a  something 
succulent,  covers  the  wound,  and  within  twenty- 
four  hours  assumes  a  rosy,  and  then  a  decidedly  red 
tint.  During  the  period  of  repose,  it  is  supposed 
by  Mr.  Paget  that  the  blood-vessels  are  enlarging, 
and  preparing  to  pour  out  the  exudation. 

The  exudation  developes  itself  into  nucleated 
cells,  now  well  known  as  plastic  or  fihro-plastic, 
or  granulation  cells.  They  have  strong  resem- 
blances to  the  white  corpuscles  of  the  blood, 
and  to  pus  cells.  They  are  described  by  Mr. 
Paget  as  at  first  "  spherical,  palely  or  darkly 
nebulous,  from  about  to  of  an.  inch  in 
diameter.  They  contain  a  few  shining,  dark- 
bordered  granules,  and  lie  imbedded  in  a  variable 
quantity  of  clear  pellucid  substance  by  which 
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they  axe  held  together."  These  cells  develope 
themselves  into  filamentous  tissue,  by  the  pro- 
cesses of  elongation  and  splitting.  "  Singly  (says 
Mr.  Paget)  they  are  colourless  ;  but  in  clusters 
they  are  ruddy,  even  independent  of  the  blood- 
vessels. In  granulations  that  are  making  healthy 
progress, — in  such  as,  after  three  or  four  days' 
growth,  are  fluid,  moist,  level,  scarcely  raised 
above  the  surrounding  tissues,  uniformly  granular, 
or  like  a  surface  of  minute  papillas, — one  can  con- 
teniently  trace  the  cells  in  various  stages,  accord- 
ing to  the  position  they  occupy.  The  deeper 
seated  ones  are  always  most  advanced,  and  often 
much  elongated  or  nearly  filamentous;  while  the 
superficial  ones  are  still  in  a  rudimental  state,  or 
near  the  edges  of  the  granulating  surface  are  ac- 
quiring the  character  of  epithelial  cells." 

The  surface  of  granulations  is  usually  bathed  in 
pus.  This  liquid  appears  to  consist  of  the  same 
exudation  as  forms  granulations,  with  the  cells 
misdeveloped  into  pus  cells,  and  the  intercellular 
substance  melted  down  into  the  liquor  purls.  A 
profuse  suppuration,  and  consequent  waste  of  ma- 
terial, is  usually  a  sign  that  the  healing  process  is 
prevented  by  some  constitutional  or  local  irritation. 

As  we  have  already  narrated,  Mr.  Paget  believes 
that  some  subcutaneous  injuries  are  repaired  by  a 
material  which  sets  at  once  into  a  fibrillary  state 
{nucleated  blastema)  without  going  through  the 
process  of  cell  development.  (See  Repair, 
Wounds.) 

The  formation  of  new  vessels  in  granulations 
has  always  excited  the  admiration  of  the  patho- 
logist. The  process  has  been  accounted  for  in  one 
of  two  ways.  It  has  been  supposed,  for  example, 
that  in  the  new  blastema  or  reparative  material  ef- 
fused, blood  and  blood-vessels  are  formed,  as  they 
are  in  the  embryo,  and  that  the  new  blood-vessels 
so  formed  join  themselves  to  those  of  the  parent 
body.  (See  Wedl ;  Pathological  Histology,  Sy- 
denham Society,  p.  81 ;  Schwann  and  Schleiden,ib.) 

The  other  view,  which  is  adopted  by  Mr.  Paget 
is,  that  the  capillary  vessels  of  granulations  are' 
outgrowths  of  the  vessels  of  the  part  on  which  the 
granulations  are  situated,  and  from  which  they 
were  exuded.  Little  vessels  shoot  out  into  the 
new  layer  of  granulations,  and  inosculate  in  every 
direction,  forming  arches,  from  whose  convexity 
agJiin  fresh  shoots  are  given  off.  Mr.  Paget  be- 
lieves likewise  that  petty  streams  of  blood  may  ex- 
ude into  the  granulation  material,  and  that  vessel 
walls  may  be  formed  around  these. 

However  formed,  the  vessels  should  be  nume- 
rous enough  in  healthy  granulations,  to  give  a  florid 
surface,  covered  with  a  succulent  layer,  which  the 
eye  soon  learns  to  recognise  as  healthy.  Some- 
times the  granulations  seem  very  small  and  irrita- 
ble, and  the  vessels  too  numerous  ;  more  often  on 
the  contrary,  they  are  too  large,  pale,  pufl'v,  and 
exuberant,  and  defective  in  vascular  supply.  Qr 
they  may  be  exuberant  and  vascular  likewise,  se- 
creting pus  profusely,  as  happens  sometimes  when 
patients  with  ulcerated  surfaces  ciinsume  too  much 
meat  and  beer. 

Neither  nerves  nor  lymphatics  have  been  found 
in  granulations.  The  assumption  of  their  existence 
by  the  surgeons  of  the  foregoing  generation  was 
an  effect  of  the  want  of  a  proper  system  of  philoso- 
phising in  medicine,  and  of  imperfect  observation, 
which  did  not  include  general  and  comparative 
physiology. 

3  F  2 


GUNSHOT  WOUNDS. 
The  chemical  composition  of  granulations  is  said 
to  be  albuminous,  like  that  of  lymph  and  pus,  pass- 
ing into  the  gelatinous  as  it  becomes  more  fully  de- 
veloped into  skin  and  areolar  tissue.  They  co'nsti 
tute,  as  it  were,  a  transition  stage  ;  and  when  their 
surface  is  converted  into  epithelium,  their  function 
18  discharged,  their  vessels  shrink,  and  they  lose  their 
identity  in  the  scar  or  cicatrix  which  succeeds. 

The  surface  of  granulations,  and  the  exudation 
which  they  yield,  instead  of  healing  or  becoming 
developed  into  cuticle,  sometimes  remains  in  a  per'* 

the  condition  known 
membrane   of  sinus, 


as  indolent   ulcer,   lining   ^   ^  „w.«,o, 

&c.  During  any  period  of  weakness,  and  espe- 
cially at  the  approach  of  death,  they  are  apt  to 
break  up  into  a  sanious  liquid,  or,  in  the  old 
phraseology,  to  ulcerate  afresh. 

Granulating  surfaces  readily  cohere  together  ; 
thus  the  opposite  portions  of  a  wound  whicli  have 
not  united  by  the  first  intention,  and  which  are 
covered  with  healthy  granulations,  will  often  unite 
by  organic  union,  when  these  granulating  surfaces 
are  applied  one  to  the  other  and  so  kept.  This  is 
called  healing  by  the  second  intention,  or  by  the 
inosculation  of  granulations.]  R,  Druitt. 

GUNSHOT  WOUNDS  AND  INJURIES 
receive  their  name  from  the  manner  in  which  they 
are  produced,  being  generally  caused  by  hard,  ob- 
tuse, metallic  bodies,  projected  from  cannons,  mus- 
ket3,_  or  other  species  of  firearm.     With  such 
injuries,  it  is  also  usual  to  comprehend  a  variety  of 
dreadful  accidents  arising  from  the  explosion  of 
shells,  or  the  violence  with  which  pieces  of  stones 
from  ramparts,  or  splinters  of  wood  on  board  ship, 
are  driven  about.    Gunshot  wounds  are  the  most 
considerable  of  the  contused  kind  ;  and  what  is  to 
be  said  of  them  will  apply,  more  or  less,  to  all  con- 
tused wounds,  according  to  the  degree  of  contusion. 
The  effects  of  a  gunshot  wound  differ  so  materially 
in  different  men,  and  the  appearances  are  so  various, 
according  to  the  nature  of  the  part  wounded,  and 
the  greater  or  lesser  force  with  which  it  has  been 
struck,  that  no  invariable  train  of  symptoms  can 
be  laid  down  as  its  necessary  concomitants.    If  a 
musket  or  pistol-ball  has  struck  a  fleshy  part, 
without  injuring  any  material  blood-vessel,  we  see 
a  hole  about  the  size  of,  or  smaller  than,  the  bullet 
itself,  with  a  more  or  less  discoloured  lip,  forced 
inwards  ;  and,  if  it  has  passed  through  the  parts, 
we  find  an  everted,  less  livid,  more  ragged,  and 
larger  orifice  at  the  point  of  its  exit.    The  hajmor- 
rhage  is  in  this  case  verj'  slight,  and  the  pain  may 
be  inconsiderable,  insomuch  that,  in  many  instances, 
the  wounded  man  is  not  aware  of  his  having  re- 
ceived any  injury, 

[It  is  not,  however,  always  practically  an  easy 
matter  to  distinguish  tlie  wound  of  entrance  from 
that  made  by  the  escape  of  the  ball,  by  the  cha- 
racter of  the  edges  alone.  The  margins  of  the 
wound  at  the  point  of  entrance  are  not  in  every, 
nor  even  in  the  majority  of  the  cases  inverted,  nnr 
are  those  of  the  point  of  exit  of  the  bullet  always 
everted.  If  the  speed  of  the  ball  lias  been  swift, 
especially  if  it  be  a  conical  one,  and  no  bone  has 
been  struck  so  as  to  impede  the  velocity  of  the 
missile,  then  there  is  but  little  characteristic  dif- 
ference either  in  the  size  or  appearance  of  tlie 
two  wounds.  The  margins  of  the  escape  wound 
are  sometimes  undermined  when  produced  by  a 
bullet  having  little  original  velocity,  or  from  having 


had  its  velocity  diminished  by  contact  -Witt,  ot 
transmission  through,  bone  ;  this  is  due  to  the 
natural  resistance  or  toughness  of  the  skin,  yieldinir 
or  being  lifted  up  by  the  baU  before  it  is  actually 
torn,  and  it  is  this  peculiar  elasticity  and  toughness 
of  the  integument  which  causes  these  projectiles  to 
be  often  arrested  in  their  flight  when  nearly  spent; 
so  that  it  is  a  very  common  occurrence  to  have  to 
cut  doivn  upon  and  extract  balls,  lying  immediately 
beneath  the  skin,  on  the  side  of  the  limb  opposite 
or  nearly  opposite  to  the  point  of  entrance.] 

If  the  ball  has  torn  a  large  vessel,  or  nerve,  the 
hasmorrhage  will  generally  be  profuse,  or  the  pain  of 
the  wound  severe,  and  the  power  of  the  part  lost. 
Some  men  will  have  a  limb  carried  off,  or  shattered 
to  pieces  by  a  cannon-ball,  without  exhibiting  the 
slightest  symptoms  of  mental  or  corporeal  agitation; 
nay,  even  without  being  conscious  of  the  occurrence; 
and  when  they  are,  they  will  coolly  argue  on  the  pro- 
bable result  of  the  injury;  while  a  deadly  paleness, 
instant  vomiting,  profuse  perspiration,  and  universal 
tremor,  will  seize  another  on  the  receipt  of  a  slight 
flesh  viround.  This  tremor,  which  has  been  so 
much  talked  of,  and  which  to  an  inexperienced  eye 
is  really  terrifying,  is  soon  relieved  by  a  mouthful 
of  wine  or  spirits,  or  by  an  opiate  ;  but,  above  all, 
by  the  tenderness  and  sympathising  manner  of  the 
surgeon,  and  his  assurance  of  the  patient's  safety." 
(See  HennerCs  Principles  of  Mil.  Surgery,  p.  33, 
edit.  3.) 

On  the  other  hand  it  is  correctly  noticed  by  Mr. 
Guthrie,  that  the  continuance  of  the  constitutional 
alarm,  or  shock,  ought  to  excite  great  suspicion  of 
serious  injury;  and  when  wounds  have  been  re- 
ceived in  such  situations,  or  bear  such  appearances, 
as  render  it  doubtful  whether  any  parts  of  vital  im- 
portance have  been  injured,  or  not,  the  man- 
ner in  which  the  constitutional  perturbation  lasts 
may  be  assumed  as  evidence  of  the  fact,  when 
other  symptoms  more  indicative  of  the  injury  are 
wanting;  and,  under  all  such  circumstances,  a  ver}' 
cautious  prognosis  should  be  delivered.  {Commen- 
taries of  Surgery,  p.  3,  ed.  6.) 

Respecting  the  general  tendency  of  gunshot 
wounds  not  to  bleed  copiously,  unless  large  vessels 
be  injured,  it  is  a  fact  which  necessarilj'  depends 
upon  the  degree  of  contusion  usually  attending 
these  injuries.  But  it  is  also  true,  as  the  preceding 
author  has  stated,  that,  although  some  gunshot 
wounds  bleed  but  little  at  first,  there  is  in  the 
greater  number  of  cases  more  or  less  of  blood;  and 
in  wounds  of  vascular  parts,  like  the  face  and  u'^ck, 
the  quantity  lost  is  olten  considerable,  though  the 
main  arterial  branches  maj'  not  be  injured.  {Op. 
cit.  p.  1,  ed.  6.) 

In  gunshot  wounds  another  circumstance  is  ob- 
served, which  is  often  remarked  in  other  cases,  viz., 
when  a  large  artery  is  partial!}'  divided,  the  bleed- 
ing is  more  profuse  and  dangerous  than  when  the 
vessel  is  completely  severed,  and  the  hajinorrhngc, 
if  not  repressed  by  a  tourniquet  or  other  means, 
will  often  continue  until  the  patient  dies.  Thus 
Mr.  Guthrie  speaks  of  three  cases,  in  which  life 
was  lost  from  wounds  of  the  femoral,  brachial,  and 
carotid  arteries,  no  effectual  means  of  stopping  the 
haemorrhage  having  been  adopted.  In  18.'-I0,  a 
young  man,  at  the  attack  on  the  Hotel  de  Ville,  in 
Paris,  received  a  ball  in  the  upper  and  inner  part 
of  the  right  thigh,  and  the  femoral  artery  was 
wounded ;  he  was  conveyed  to  the  Hdtel-Dieu, 
but  lost  BO  much  blood  in  the  streets  that,  when  he 
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reached  the  hospital,  he  was  in  a  dying  state. 
{Dupuytren,  Clin.  Chir.  t.  ii.  p.  464.) 

[Cannon-balls,  and  even  bullets,  sometimes  pro- 
duce severe  internal  lesions  without  occasioning  a 
breach  of  continuity  in  the  integument.  These  in- 
juries before  the  time  of  Ambrose  Pare'  (who  was 
the  first  to  explain  correctly  the  manner  of  their 
production)  were  termed  wind  contusions.  The 
muscles,  bones,  or  solid  viscera  may  be  bruised, 
broken,  or  crushed  by  these  missiles,  or  hollow  vis- 
cera may  be  ruptured  without  leaving  any  appear- 
ance of  injury  on  the  surface  of  the  skin,  sometimes 
not  even  discoloration.] 

Such  cases  were  for  a  long  while  imputed  to  the 
violent  motion  supposed  to  be  communicated  to  the 
air  by  the  ball  itself.  It  was  imagined  that  this 
elastic  fluid,  being  rapidly  displaced  by  the  shock 
of  the  projectile,  was  capable  of  making  such  pres- 
sure on  surrounding  bodies  as  to  destroy  their  tex- 
ture. 

[Some  experiments  have  been  recently  made 
by  M.  Pelikan  to  determine  the  influence  which 
a  cannon-ball  produces  on  the  surrounding  atmo- 
sphere in  its  rapid  flight  through  it.  He  had  a 
machine  constructed  for  measuring  the  force  exerted 
by  the  wind  of  balls  passing  at  various  distances. 
At  three  inches  from  it,  the  passing  ball  produced 
not  the  slightest  efi'ect ;  after  repeated  experiments 
the  results  attained  were  constantly  the  same. 
His  conclusions  are  :  1.  That  a  projectile  passing 
very  close  to  any  object  exercises  only  an  insigni- 
ficant influence  upon  it.  2.  That  which  is  called 
the  wind  of  a  ball,  even  with  a  full  charge  of  pow- 
der, has  so  trifling  a  force,  as  to  be  incapable  of 
determining  any  lesion,  even  with  pieces  of  large 
calibre.] 

The  mischief,  formerly  imputed  to  the  air, 
is  occasioned  by  the  ball  itself.  Its  producing 
a  violent  contusion,  without  tearing  the  skin  and 
entering  the  limb,  is  to  be  ascribed  to  the  oblique 
direction  in  which  it  strikes  the  part,  or,  in  other 
instances,  to  the  feebleness  with  which  the  ball 
strikes  the  surface  of  the  body,  in  consequence  of 
its  having  lost  the  greater  part  of  its  momentum, 
and  acting  principally  by  its  weight,  being,  in  short, 
what  is  called  a  spent  ball.  Daily  observation 
evinces  that  balls  which  strike  a  surface  obliquely, 
do  not  penetrate,  but  are  reflected,  though  they  may 
be  impelled  with  the  greatest  force,  and  the  body 
struck  may  be  as  soft  and  yielding  as  water.  This 
alteration  in  the  course  of  the  ball,  not  only  happens 
on  the  surface  of  the  human  body,  but  also  in  the 
substance  of  a  limb  which  it  has  entered.  Thus 
a  bone,  a  tendon,  &c.  may  change  the  direction  of 
a  ball  which  touches  them  at  all  obliquely.  Hence, 
the  track  of  a  gunshot  wound  is  not  always  straight, 
and  balls  eoniotimes  run  under  the  integuments 
nearly  all  round  the  body  or  limb. 

A  ball,  when  it  strikes  a  part  of  the  body,  may 
cause  several  kinds  of  injury.  1.  It  may  only 
occasion  a  contusion  without  penetrating  the  part, 
on  account  of  its  being  too  much  spent,  or  of  the 
oblique  way  in  which  it  strikes  the  surface.  2.  It 
may  enter  and  lodge  in  the  substance  of  a  part;  in 
which  case  the  wound  has  onl}' one  aperture.  .1.  It 
may  pierce  through  and  through  ;  and  then  there 
are  two  openings,  one  at  the  entrance,  the  other 
at  the  exit  of  the  ball.  At  the  entrance  there  is 
commonly  more  contusion  and  ccchymosis  than  at 
the  exit  of  the  ball.  The  former  opening  is  gene- 
rally narrower ;  the  latter  wider  and  more  irregular. 


especially  when  the  ball  has  been  flattened  by  its 
having  struck  a  bone.  The  aperture  made  by  the 
ball  in  the  clothes  is  always  much  narrower  than 
that  occasioned  in  the  corresponding  integuments. 
4.  A  cannon-ball,  or  large  fragment  of  shell,  may 
tear  off  a  whole  limb. 

As  is  observed  by  a  most  eminent  practitioner, 
the  effects  of  gunshot  wounds  depend  very  much 
upon  the  manner  in  which  the  gun  has  been 
loaded,  and  the  distance  at  which  it  has  been  dis- 
charged. If  a  fowling-piece  is  merely  loaded  with 
powder,  without  any  wad,  and  tired  off  very  near 
the  person  who  receives  injury,  the  integuments 
are  violently  contused.  But,  if  the  same  charge  be 
rammed  down,  the  effects  will  differ  according  to 
the  degree  of  resistance  and  the  distance  of  the 
wounded  party.  The  following  case  occurred  in 
the  practice  of  Dupuytren.  Two  persons  quarrelled ; 
and  one  of  them  discharged  a  fowling-piece,  loaded 
only  with  powder,  at  the  abdomen  of  his  adversary, 
who  instantly  fell  dead.  The  mouth  of  the  gun 
had  been  not  more  than  a  foot  or  two  from  hira. 
Dupuytren,  having  been  juridically  required  to 
ascertain  the  cause  of  death,  found  the  clothes  torn, 
a  hole  in  the  parietes  of  the  abdomen  more  than 
an  inch  in  diameter,  the  intestine  wounded,  and 
the  wad  in  the  middle  of  the  abdomen.  Parties 
attempting  suicide  sometimes,  in  their  confusion, 
forget  to  put  the  ball  into  the  pistol.  The  explo- 
sion occasions  a  violent  distension  of  the  parietes  of 
the  mouth ;  and  though  the  vertebral  colunm  is 
not  injured,  the  soft  palate  is  lacerated,  and  some- 
times the  lov/er  jaw  fractured,  {Dupuytren,  in 
Clin.  Chir.  t.  ii.  p.  419.)  . 

The  many  accidents  which  occur  in  the  shooting 
season,  should  lead  every  surgeon  to  remember  that 
small  shot  acts  in  two  ways  :  it  either  strikes  in 
a  mass,  "  il/ait  balk"  as  the  French  term  it,  which 
depends  upon  the  goodness  of  the  fowling-piece  and 
its  nearness  to  the  wounded  person,  or  else  it  is 
scattered,  and  each  shot  hits  separately.  In  the 
first  case  its  effects  are  generally  more  formidable 
than  those  of  a  single  bullet.  (See  Dupuytren,  ib.) 
I  lately  visited,  with  Mr.  Broxholin  of  Sunbury, 
a  young  man  wlm,  in  taking  a  fowling-piece  out  of 
a  cart,  received  its  contents  at  the  inner  and  upper 
part  of  the  arm,  the  mouth  of  the  gun  being  at  the 
moment  close  to  the  limb.  Theshots  inamass passed 
obliquely  through  it,  on  the  outer  side  of  the  hu- 
merus, occasioning  an  opening  at  their  entrance  not 
more  than  an  inch  and  a  half  in  diameter,  but  one 
at  their  exit  much  larger,  and  of  an  irregular  tri- 
angular shape.  This  case  was  not  followed  by  any 
very  severe  consequences  ;  a  circumstance  to  be 
ascribed  partly  to  the  patient's  good  constitution, 
and  partly  to  the  fortunate  circumstances  of  the 
bone,  as  well  as  other  important  parts  having 
escaped  injury,  and  no  foreign  body  having  lodged 
in  the  part.  The  wound  was,  however,  attended 
with  more  laceration  than  one  caused  by  a  single 
bullet  would  have  been. 

Angular,  uneven  bodies,  such  as  pieces  of  iron, 
hammered  leaden  bullets,  cut  lead,  fragments  of 
shells,  &c.,  produce  far  more  dangerous  wounds 
than  round  smooth  balls.  Several  persons  were 
wounded  at  Pilris,  in  the  late  disturbances,  by  ir- 
regular pieces  of  balls,  which  had  been  broken  by 
striking  first  against  iron  bars.  (Clin.  Chir.  t  ii 
p.  429.) 

In  sieges,  many  severe  injuries  are  produced  by 
fragments  of  stones  and  brickwork  being  driven 
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about  with  immense  violence,  on  being  struck  bv 
cannon-balls     Even  the  ground  itself  is  frequently 
scattered  with  such  force  as  to  cause  injuries  of  a 
serious  nature.    Several  examples  of  such  occur- 
rences are  noticed  by  M.  Larrey,  jun.    (See  Hist. 
Chir.  du  Siege  de  la  Ciladelle  d'Anvers,  p.  42,  &c.) 
Irregular  angular  bodies  keep  up  inflammation 
until  they  are  discharged  in  the  course  of  the  sup 
puration,  or  they  are  extracted.    But  the  textures 
sometimes  become  habituated  to  the  presence  of  a 
ball,  which  is  regular  and  smooth,  and  not  of  too 
large  a  size.    A  ball  of  this  kind  has  been  known 
to  lodge  for  a  considerable  time  in  the  brain,  the 
heart,  or  lungs.    Fibrine  is  first  effused  around  it 
and,  becoming  organised,  assumes  the  character  of 
Villous  membrane,  from  which  pus  exudes,  but 
which  IS  rendered  gradually  thinner,  puts  on  a 
smooth  appearance,  and  at  length  secretes  only  a 
httle  serosity.  Sometimes,  however,  the  serous  cyst 
accidentally  inflames,  an  abscess  forms,  and  fistulte 
ensue,  which  continue  as  long  as  the  cause  of  the 
irritation.    According  to  the  researches  of  Dupuy 
tren,  wherever  balls  lodge  for  a  time  and  excite 
inflammation  and  suppuration,  they  are  enveloped 
in  a  cyst,  whose  structure  resembles  that  of  a  mu- 
cous membrane;  and  after  a  certain  period,  a  com- 
munication is  established  between  the  cavity  of  the 
cyst  and  some  point  of  the  surface,  or  of  the  in- 
tenor  of  the  body.     On  the  other  hand,  when  a 
ball  excites  neither  inflammation  nor  suppuration, 
the  cyst  presents  an  organisation  exactly  like  that 
of  a  serous  membrane,  and  contains  between  it  and 
the  ball  a  limpid  serosity.     (See  Dupuytreti,  in 
Cltn.Chir.  t.  ii.  p.  432.>    If,  after  extracting  the 
ball  from  such  a  cyst,  the  wound  be  closed  and 
healed  by  the  first  intention,  a  swelling  is  apt  to 
form,  composed  of  a  collection  of  serous  fluid  in  the 
cyst  which  is  left.  Hence,  Dupuy  tren  recommends 
either  the  removal  of  the  cyst  with  the  ball,  or  fill 
ing  it  with  lint. 

On  account  of  the  contusion  which  the  parts 
suffer  from  the  violent  passage  of  the  ball  through 
them,  a  part  of  the  textures  surrounding  the  wound 
18  most  commonly  deadened,  and  must  afterwards 
be  thrown  off  in  the  form  of  a  slough.  Hence,  such 
wounds  are  generally  prevented  from  hialing  by 
the  first  intention,  and  most  of  them  necessarily 
suppurate.  This  does  not  take  place  equally  in 
every  gunshot  wound,  nor  in  every  part  of  the  same 
wound  ;  and  the  difference  commonly  arises  from 
the  variety  in  the  velocity  of  the  body  projected; 
for,  wht're  the  ball  has  passed  with  little  velocity, 
which  is  sometimes  the  case  at  its  entrance,  but 
still  more  frequently,  at  the  part  last  wounded, 
the  injury  may  sometimes  be  healed  by  the  first 
intention.  {J.  Hunter,  Palmer's  Edit.  p.  543.) 
[Several  instances  of  wounds  healing  by  the  first  in- 
tention, without  suppuration,  are  recorded;  in  all 
probability,  caused  by  bullets  in  rapid  flight.] 

M.  H.  Larrey,  in  his  account  of  the  gunsliot 
wounds,  which  occurred  at  the  siege  of  the  citadel 
of  Antwerp,  has  recorded  several  cases  where  the 
solutions  of  continuity  were  perfectly  regular,  and 
more  or  less  like  those  made  by  a  cutting  instrument 
1,  iT'  caused  by  the  fragment  of  a 

Shell  carried  away  a  portion  of  the  integuments  of 
the  chest,  leaving  a  wound  of  a  regular  and  ellip 
Ileal  shape,  resembling  that  produced  by  an  ampu- 
wiion  of  tlie  breast.  Its  sides  were  brought  together 
^  h!*?'  "  cure  was  speedily  accom. 

Pl'Bhed.    (See  Hist.  Chir.  du  Siige  de  la  Citadelle 
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d'Anvers,  p.  138.)  [As  a  general  rule,  however 
splinters  from  shell  cause  much  laceration  and  are' 
followed  by  sloughing  and  copious  suppuration  1 

Foreign  bodies  more  frequently  lodge  in  gun- 
shot wounds  than  any  others,  and  are  commonly  of 
three  kinds  1.  Pieces  of  clothing,  or  other  things, 
which  the  ball  forced  before  it  into  the  limb.  2 
The  ball  itself.  3.  Loose  splinters  of  bone  It  is 
only  when  the  ball  strikes  the  naked  flesh,  touches 
no  bone,  and  goes  quite  through  the  part,  that  the 
wound  can  be  free  from  extraneous  matter.  Foreign 
bodies  are  the  cause  of  numerous  unfavourable 
symptoms,  by  irritating  sensible  parts,  and  exciting 
pain,  inflammation,  spasms,  haemorrhage,  long  sup- 
puration, &c. ;  and  the  more  uneven,  pointed,  and 
hard  they  are,  the  more  likely  they  are  to  produce 
these  evils.  Hence,  spicula  of  bone  are  generally 
the  most  to  be  dreaded, 

The  great  obliquity  and  length  of  the  fissures, 
produced  in  the  cylindrical  bones  by  musket-balls', 
are  such  as  are  not  remarked  in  any  ordinary  frac- 
tures. When  I  was  with  the  army  in  Holland, 
in  the  year  1814,  I  had  in  the  hospital  at  Ouden- 
bosch,  several  fatal  compound  fractures  of  the  thigh, 
caused  by  gunshot  violence.  The  fissures  in  some 
of  these  examples  were  found  to  extend  two-thirds 
of  the  length  of  the  bone.  This  fact  is  noticed  by 
Mr.  Guthrie :  "  The  fractures  extend  far  above 
and  below  the  immediate  part  struck  by  the  ball, 
and,  as  far  as  depends  upon  my  information  from  the 
examination  of  limbs  that  were  amputated,  farther 
downwards  than  upwards;  so  that,  from  a  fracture 
in  the  middle  of  the  thigh,  I  have  often  seen  fissures 
extend  into  the  condyles,  and  cause  ulceration  of 
the  cartilages  of  the  knee-joint,"  &c.  (On  Gunshot 
Wounds,  p.  190.) 

It  is  commonly  stated  that  when  a  cannon-ball 
tears  off  a  limb,  it  produces  a  violent  concussion  of 
the  whole  body,  and  a  genend  derangement  of  all 
its  functions.  This,  however,  is  by  no  means 
always  true.  I  saw  some  years  ago  in  London, 
a  young  sailor,  whose  arm  had  been  completely 
torn  off  at  the  shoulder  by  a  cannon-ball  from  one 
of  the  forts  at  Guadaloupe,  in  March,  1808  :  he 
suffered  no  dreadful  concussion  of  his  lodj',  nor 
were  his  senses  at  all  impaired.  This  case  was 
very  remarkable,  as  the  scapula  was  so  shattered, 
that  Mr.  Gumming  of  Antigua,  was  under  the 
necessity  of  removing  the  whole  ofit  The  patient 
recovered  in  two  months.  The  axillary  artery  did 
not  bleed. 

[Like  other  injuries,  gunshot  wounds  in  unheal  thy 
constitutions  are  not  unfrequently  followed  bj'  in- 
flammation and  deposition  of  pus  in  some  in- 
ternal viscus  ;  more  especially  the  lungs  or  liver  ; 
or  sero-purulent  effusion  may  take  place  into  the 
cavity  of  the  pleura  ;  or  the  neighbouring  cellular 
or  muscular  tissues  may  be  the  seat  of  these  purulent 
deposits  ;  or  one  or  more  of  the  joints  may  become 
inflamed,  and  purulent  matter  be  infiltrated  into 
them.     The  veins  leading  from  the  injury  are 
found  very  generally  to  be  thickened  and  to  contain 
puriform  matters.     This  unhealthy  condition  of 
parts  sometimes  commences  very  insidiouslj^;  but 
is  ucnerally  accompanied  with  acceleration  of  the 
pulse,  rigors,  copious  perspirations,  and  low  typlioid 
symptoms.    When  these  unfavourable  occurrences 
follow  amputation,  they  are  preceded  hy  an  un- 
healthy aspect  or  sloughy  state  of  the  stump.  For 
further  information  on  this  point  see  the  article  . 
Pyemia.] 
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From  the  circumstance  of  the  inner  surface  of 
gunshot  wounds  being  often  more  or  less  deadened, 
they  are  late  in  inflaming.  This  explanation  of  the 
fact,  as  delivered  by  John  Hunter,  is  the  best  yet 
offered.  Traumatic  inflammation  being  at  first 
generallj'  iiidolent,  gives  to  gunshot  wounds,  in 
their  first  stage,  as  Dupuytren  observes,  a  deceitful 
appearance  of  mildness  (see  Clin.  Chir.  t.  ii.  p.  452); 
for  afterwards,  the  inflammation,  which  is  often 
more  considerable  at  the  entrance  than  the  exit  of 
the  ball,  becomes  very  intense.  But  when  a  ball 
has  fractured  a  bone,  which  fracture  has  occasioned 
great  injury  of  the  soft  parts,  independently  of  that 
caused  immediately  by  the  ball  itself,  the  inflam- 
mation will  come  on  as  quickly  as  in  cases  of  com- 
pound fracture;  because  the  deadened  part  bears  no 
proportion  to  the  laceration  or  wound  in  general. 
\j.  Hunter.,  Palmer's  Edit.  p.  643.) 

From  the  same  circumstance  of  a  part  being 
often  deadened,  gunshot  wounds  frequently  cannot 
be  completely  understood  in  the  first  instance;  for, 
in  many  cases,  it  is  at  first  impossible  to  know 
what  parts  are  killed,  whether  bone,  tendon,  or 
soft  part.  Nor  can  this  be  ascertained  till  the 
slough  separates,  which  often  makes  the  wound 
much  more  complicated  than  was  previously  ima- 
gined. For  some  viscus  or  a  part  of  some  viscus, 
or  a  part  of  some  large  artery,  or  even  a  bone, 
may  have  been  killed  by  the  violence.  If  a  piece 
of  the  intestine  has  been  killed,  the  contents  of  the 
bowel  will  begin  to  come  through  the  wound  when 
the  slough  separates.  If  a  portion  of  a  large  blood- 
vessel is  killed,  a  profuse,  and  even  fatal  haemor- 
rhage may  come  on,  when  the  slough  is  detached, 
although  no  material  quantity  of  blood  may  have 
been  previously  lost.  (See  Hunter,  Palmer's 
Edit.  p.  544.)  Thus  several  days  after  the 
receipt  of  the  wound,  and  when  all  danger  from 
inflammation  is  over,  a  bleeding  per  anum,  occa- 
sioned by  the  separation  of  a  slough  from  some 
internal  vessel,  may  destroy  the  patient,  as  hap- 
pened in  a  very  interesting  case  reported  by  Mr. 
Guthrie,  (p.  13.  ed.  2.)  A  soldier  of  the  2nd 
battalion  of  the  44th  regiment  was  shot  in  the  ham 
at  the  assault  of  Bergen-op-zoom,  in  1814.  There 
was  no  haemorrhage  for  ten  days  ;  but  at  the  end 
of  this  period,  the  popliteal  artery  gave  way,  and  I 
was  obliged  to  take  up  the  femoral  artery,  by 
which  means  the  bleeding  was  effectually  stopped, 
and  the  man  recovered. 

When  the  ball  moves  with  little  velocity  the 
mischief  is  generally  less,  the  bonSs  are  not  so 
likely  to  be  fractured,  the  parts  are  less  deadened, 
&c.  However,  when  the  velocity  is  just  great 
enough  to  splinter  a  bone  which  is  touched,  the 
splintering  is  generally  more  extensive  than  if  the 
impetus  of  tlie  ball  had  been  much  greater,  in 
which  case  a  piece  is  more  likely  to  be  taken  out. 
When  the  ball  moves  slowly,  it  is  more  likely  to 
be  turned  by  any  resistance  it  may  encounter  in 
its  passage  through  parts,  and  hence  the  wound  is 
more  apt  to  take  a  winding  course. 

The  track  of  a  ball  is  generally  more  or  less 
tortuous  in  consequence  of  the  unequal  resistance 
of  the  different  textures  and  the  deviations  of  the 
projectile  itself. 

When  a  ball  enters  a  part  with  great  velocity, 
but  is  almost  spent  before  it  comes  out  again,  in 
consequence  of  the  resistance  it  has  met  with,  there 
may  be  a  good  deal  of  sloughing  about  the  en- 
trance, and  little  or  none  about  the  exit,  owing  to 


the  different  degrees  of  celerity  with  which  the  ball 

traversed  the  j  -rts.  (See  Hunter,  On  Infamma- 
tion.  Gunshot  Wounds,  Sfc.) 

The  effects  of  a  ball  upon  a  bone  vary  according 
to  circumstances.  Sometimes  they  only  amount 
to  a  contusion  of  it;  but  this  accident,  though  slight 
in  appearance,  is  frequently  followed  by  perilous 
consequences.  The  periosteum,  if  not  destroyed, 
inflames  and  separates  iiom  the  bone,  and  necrosis 
ensues  to  a  greater  or  lesser  extent.  If  the  bone 
be  of  a  spongy  texture,  the  inflammation  may 
spread  far  in  its  inti-rnal  vasculnr  structiure.  In 
the  skull  the  two  tables  are  almost  always  attacked 
by  necrosis,  and  the  dura  mater  inflames  consecu- 
tively. If  the  force  of  the  projectile  be  such  as  to 
overcome  the  resistance  of  the  bones,  these  are 
broken  with  greater  facility  in  proportion  as  their 
hardness  is  more  considerable  and  their  elasticity 
less.  The  flat  bones,  like  those  of  the  cranium 
and  the  scapula,  are  sometimes  perforated  as 
cleanly  as  if  a  portion  of  them  had  been  taken  out 
with  a  circular  saw.  In  other  instances  they  are 
more  extensively  broken  and  comminuted.  A  ball 
may  break  a  part  of  a  long  bone,  like  the  tibia, 
without  a  fracture  being  produced,  extending 
through  all  its  circumference;  but  more  commonly, 
the  middle  compact  portions  of  the  long  bones  are 
reduced  into  numerous  fragments  of  various  shapes 
and  dimensions.  If  the  projectile  retains  but  very 
little  impetus,  or  strikes  a  bone  obliquely,  this  may 
be  fractured  without  being  at  all  splintered.  Of 
this,  two  instances  are  recorded  by  Dupuytren. 
{Clin.  Chir.  t.  ii.  p.  442.) 

Gunshot  wounds  may  have  either  one  or  two 
apertures,  according  as  the  ball  has  lodged  or 
passed  quite  through  the  part.  In  some  cases  the 
openings  are  diametrically  opposite  each  other  ;  in 
others  they  are  not  so,  the  direction  of  the  ball 
having  been  changed  by  the  resistance  which  it 
met  with  from  a  bone,  cartilage,  tendon,  &c.  Thus 
a  ball  has  been  known  to  enter  just  on  the  inside 
of  the  ankle  and  come  out  near  the  knee,  to  enter 
the  forehead  and  come  out  at  the  temple,  &c. 
{Richerand,  Nosographie  Chir.  t.  i.  p.  219,  edit.  2.) 
Dr.  Hennen  mentions  an  instance  in  which  a  ball 
entered  near  the  pomum  Adami,  and  after  running 
completely  round  the  neck,  was  found  in  the  very 
orifice  at  which  it  had  entered.  "  This  circuitous 
route  is  a  very  frequent  occurrence,  particularly 
when  balls  strike  the  ribs  or  abdominal  muscles, 
for  they  are  turned  from  the  direct  line  by  a  very 
slight  resistance  indeed,  although  they  will  at 
times  run  along  a  continued  surface,  as  the  length 
of  a  bone  along  a  muscle  or  a  fascia,  to  a  very  ex- 
traordinary distance."  Dr.  Hennen  refers  to  cases 
in  which  the  ball  traversed  almost  the  whole  ex- 
tent of  the  body  and  extremities.  "  In  one  instance, 
which  occurred  in  a  soldier,  with  his  arm  extended 
in  the  act  of  endeavouring  to  climb  up  a  scaling- 
ladder,  a  ball,  which  entered  about  the  centre  of 
the  humerus,  passed  along  the  limb,  and  over  the 
posterior  part  of  the  thorax,  coursed  among  the 
abdominal  muscles,  dipped  deep  through  the  glutaji, 
and  presented  on  the  forepart  of  the  o|)posito  thigh, 
about  midway  down,  In  another  case,  a  ball, 
which  struck  the  breast  of  a  man  standing  erect  in 
the  ranks,  lodged  in  the  scrotum."  ( i'rinciplvs  of 
Military  Suryert/,  p.  34.  ed.  3.)  Le  Vacher  saw 
a  case  in  which  a  ball  entered  the  front  of  the  thigh, 
and  came  out  at  the  point  diametrically  opposite, 
without  the  femur  being  broken.    Facts  of  this 
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description  are  all  capable  of  exnlanatmn  w 
reference  to  the  laws  of  projectiles.  '  ^ 

,J'^^l^°l''Sf'iefemaikB  apply  to  wounds  made  by 
tbe  spherical  bullet.  The  conical  balls  used  so 
extensively m  the  Crimean  and  more  recent  cam- 
paigns, inflict  a  much  more  severe  and  dangerous 
wound  than  the  old  round  bullet.  "  Usually  they 
admitted  of  being  very  little  deflected  from  their 
course,  piercing  bones  and  generally  perforating 
the  limb,  sometimes  even  wounding  several  men. 
Conical  bullets,  from  their  wedge-like  action,  have 
the  peculiar  tendency  to  produce  longitudinal  frac- 
tures of  the  bones  of  the  extremities  of  very 
considerable  extent;  sometimes,  indeed,  runninc 
through  the  whole  length  of  a  bone.  The  greater 
weight  of  the  conical  bullet  was  partly  a  cause  of 
Its  increased  power  of  injury. 

"  The  conical  bullets  of  the  Russians  dilFered  con- 
siderably from  either  the  old  Minig  ball  with  the 
iron  cap,  or  the  Enfield  rifle  bullet  of  the  British 
army.    They  used  three  forms.    The  heaviest  and 
largest  weighed  840  grains,  and  was  a  solid  mass 
of  lead  with  three  flanges  near  the  flat  base  and 
tapering  to  a  sharp  apex.    The  second  was  less 
weighty  and  without  flanges,  but  had  a  hollow  in 
the  base  to  admit  of  its  expansion.   The  third  had 
neither  flange  nor  hollow  at  the  base.    All  were 
considerably  heavier  than  the  Enfield  rifle  bullet 
which  only  weighs  580  grains.    Of  all  these  bul- 
Jets,  the  worst  and  most  dangerous  wounds  ap- 
peared to  be  inflicted  by  the  British  old-fashioned 
Minid  bullet  with  the  iron  cap.    The  cap  some- 
times had  the  efi-ect  of  splaying  out  the  ball  on  its 
encountering  an  obstacle,  and  thus  much  increasing 
tlie  extent  of  the  parts  brought  into  direct  contac" 
with  the  missile.     Next  in  destructive  power 
would  appear  to  be  the  largest  Russian  ball,  but 
this,  the  Enfield  rifle  ball,  and  the  two  other  va- 
rieties of  conical  ball  above  mentioned,  diff'ered  but 
little  in  this  particular.    When  these  bullets  came 
m  contact  with  the  shaft  of  a  long  bone,  they  gene- 
rally produced  a  compound  comminuted  fracture  of 
a  ver}'  serious  nature.    In  the  case  of  the  femur,  the 
comminution  was  very  generally  so  extensive  as  to 
render  amputation  necessary.    The  round  balls 
much  more  frequently  lodged,  and  the  fractures  of 
long  bones  produced  by  them  were  usually  much 
less  comminuted  and  less  extensively  split  than  by 
the  conical  bullet."    {Medical  and  Surgical  His- 
tory of  British  Army  in  the  Crimea.)'^ 

Dupuytren  observes,  nothing  is  more  diversified 
and  extraordinary  than  the  course  of  projectiles 
amidst  the  textures  of  the  bod3'.  In  1830,  a 
combatant,  on  the  Pont  d'Arcole,  was  struck  by  a 
ball,  which  entered  at  the  internal  angle  of  the 
Jeft  eye ;  and  the  wound,  which  took  a  direction 
backwards,  and  rather  to  the  right,  seemed  as  if  it 
had  gone  quite  through  the  head.  However,  the 
ball,  after  passing  below  the  cranium,  made  its 
exit  above  the  right  shoulder.  The  man  soon 
recovered,  without  any  dangerous  symptoms.  Ano- 
ther man  was  wounded  in  the  head,  on  the  Pont 
Notre  Dame;  the  ball  went  through  his  hat,  travel- 
led along  the  right  side  of  the  nose,  penetrated  the 
npperhp,  broke  four  of  the  upper  teeth,  fractured 
ttie  lower  jaw,  came  out  behind  the  chin,  entered 
ngani  at  the  root  of  the  neck  behind  the  clavicle, 
■       lodged  in  the  cushion  of  the  left  shoulder. 


(ill  J^r  "lil;  -^'"^  °^  inflammation  of  the  chest 
When  there  is  only  one  opening,  we  m.iy  infer 


that  the  wound  contains  a  foreign  body.  An  ex- 
ception to  this  observation  occurs,  however  when 
a  ball,  instead  of  tearing  the  clothes,  or  linen 
carries  a  portion  of  them,  in  the  form  of  a  pouch' 
into  the  wound,  and,  when  such  portion  of  the 
clothes  IS  withdrawn,  the  ball  falls  out ;  and  if  this 
circumstance  be  not  noticed,  the  presence  of  a 
smgle  opening  may  lead  to  the  idea  that  the  bullet 
is  lodged  in  the  part.  An  instance  of  this  kind 
IS  cited  by  Pare,  for  the  purpose  of  refuting  the 
former  notion,  that  the  ball  burnt  the  parts.  A 
case,  m  which  a  piece  of  a  shirt  was  carried  in  this 
manner  four  inches  into  the  flesh,  is  mentioned  by 
Mr  Gaithrie.  (p.  4.  ed.  6.)  [A  deep  hole  may  be 
made  in  the  soft  parts  and  bone  by  the  projecting 
angle  of  a  fragment  of  shell  without  its  remaining 
in  the  wound,  and  lead  to  the  supposition  that  it 
was  caused  by  a  bullet  which  has  become  lod<^ed 
in  the  part.  An  instance  of  this  occurred  before 
bebastopol  in  the  shaft  of  the  tibia.] 

In  1814,  a  French  soldier,  wounded  under  the 
walls  of  Paws,  was  brought  to  the  Hotel-Dieu 
On  examining  the  upper  part  of  the  leg,  Dupuy- 
tren found  some  cloth  forced  into  the  tibia  •  and 
on  pulling  it  out,  which    required  considerable 
ettort,  a  ball  was  extracted,  completely  enveloped 
m  a  piece  of  gaiter.     Amongst   the  wounded 
brought  into  La  Pitie',in  July,  1830,  was  one  case 
in  which  a  ball  had  penetrated  the  abdomen,  pro- 
pelling before  it  a  portion  of  the  shirt  which  was 
not  torn,  and  served  very  usefully  to  facilitate  the 
extraction  of  the  projectile.    (See  Dnpiiylren,  in 
Chn  Chir.  t.  ii.  p.  426.)    It  is  possible  also  for  a 
ball  to  be  stopped  immediately  it  has  entered  the 
body,  and  then  to  be  ejected  by  the  elasticity  of 
the  parts  against  which  it  strikes,  as  the  cartilages 
of  the  ribs.    {Guthrie,  p.  5,  ed.  6.) 

When  there  are  two  apertures  made  by  one 
shot,  the  ball,  or  at  all  events  a  portion  of  it  has 
escaped  ;  but  pieces  of  the  clothes,  &c.  may  still 
be  lodged  in  the  part.    Care  must  be  taken,  how- 
ever, not  to  confound  with  these  cases  others  in 
which  the  plurality  of  openings  has  been  made' by 
difi^erent  balls.  ^ 
"It  is  no  uncommon  thing  (observes  Dr.  J 
Thomson)  for  a  ball,  in  striking  against  the  sharp 
edge  of  a  bone,  to  be  split  into  two  pieces,  each 
of  which  takes  a  different  direction.  Sometimes 
It  happens  that  one  of  the  pieces  remains  in  the 
place  which  it  struck,  while  the  other  continues  its 
course  through  the  body.    Of  a  ball  split  by  the 
edge  of  the  patella,  I  have  known  one  half  pass 
through  at  the  moment  of  the  injury,  and  the  other 
remain  in  the  joint  for  months,  without  its  presence 
there  being  suspected.    In  the  same  manner,  I 
have  known  a  ball  divided  by  striking  against  t'he 
spine  of  the  scapula,  and  one  portion  of  it  pass 
directly   through  the  cliest   from  the  point  of 
impulse,  while  the  other  moved  along  the  integu- 
ments till  it  reached  the  elbow-joint.     But  the 
most  frequent  examples  of  the  division  of  bullets, 
which  we  had  occasion  to  see,  were  those  which 
were  produced  by  balls  striking  against  the  sphe- 
rical surface    of  the   cranium.      It  sometimes 
happens  that  one  portion  of  the  ball  enters  the 
cranium,  while  the  other  either  remains  without, 
or  passes  over  its  external  surface.    [Or,  a  ball 
may  be  split  against  the  edge  of  a  fracture  in  the 
cranium,  and  one  portion  enter  without  leaving 
an  opening,  the  depressed  portion  of  bone  rising 
into  its  place  again.     An  interesting  e-vnmple 
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of  this  occurred  iu  the  19th  regiment,  before 
Sebastopol.] 

"  Not  unfrequently,  in  injuries  of  the  cranium 
the  balls  are  lodged  between  its  two  tables,  in  some 
instances  much  flattened  and  altered  in  their 
shape,  and  in  other  instances,  without  their  form 
being  changed."  From  these  facts  it  must  be 
evident  that  even  when  a  gunshot  wound  has  two 
orifices  the  surgeon  cannot  be  certain  that  the 
bullet  has  not  been  divided,  and  that  no  portion  is 
lodged,  unless  the  entire  ball  itself  happen  to  be 
found.  (See  Thomson's  Obs.  in  Military  Hospitals 
in  Belgium,  p.  37,  &c.)  This  part  of  the  subject  is 
noticed  by  all  the  best  practical  writers,  and  espe- 
cially by  Barons  Larrey  and  Dupuytren.  When 
a  ball  strikes  against  hard  substances,  it  is  liable, 
says  Dupuytren,  to  be  changed  in  its  shape,  flat- 
tened, or  broken  into  fragments,  so  as  to  produce 
injuries  not  readily  accounted  for.  Thus,  in  one 
case  mentioned  by  him,  the  ball  struck  against  the 
sharp  edge  of  the  right  tibia,  and  was  split  into 
two  pieces,  each  of  which  passed  through  the  calf 
of  that  limb,  and  then  lodged  in  the  calf  of  the 
other.  Thus  five  openings  were  made  bj'  a  single 
ball.  (^Dupuytren,  Clin.  Chir.  t.  ii.  p.  428.)  In 
July  1830,  a  Swiss  soldier  was  brought  into  the 
Hotel-Dieu,  wounded  by  a  ball,  which  had  frac- 
tured the  right  parietal  bone,  and  been  split  into 
two  pieces,  one  of  which  escaped  through  the 
scalp,  whilst  the  other  passed  through  the  posterior 
lobe  of  the  brain,  and  lodged  upon  the  tentorium. 
About  the  same  period,  another  individual  was 
admitted  into  the  same  hospital,  with  the  occiput 
fractured,  by  a  ball  which  was  split,  but  fixed 
with  the  margin  of  the  bone  in  its  cleft.  {Dupuy- 
tren, Clin.  Chir.  t.  ii.  p.  444.)  A  single  ball, 
though  not  split,  may  produce  several  openings. 
M.  H.  Larrey  mentions  a  case  in  which  a  ball 
passed  through  the  hand,  then  the  skin  of  the 
groin,  and  next  the  left  buttock,  so  as  to  cause  six 
openings.  (See  Hist.  Cliir.  du  Siege  d'Anvers,  p. 
67.)  Mr.  Guthrie  once  spoke  to  me  of  another 
instance,  in  which  six  openings  were  left  by  a 
single  ball,  that  passed  through  both  thighs  and 
the  scrotum. 

As  tlie  ends  of  the  vessels  are  contused  and 
torn,  gunshot  wounds  have  generally  at  first  little 
propensity  to  bleed  seriously,  unless  vessels  of  im- 
portance happen  to  be  injured.  In  the  beginning 
there  may  even  be  little  hiemorrhage  ;  though  a 
considerable  artery  be  so  hurt  that  it  afterwards 
sloughs,  and  a  dangerous  or  fatal  bleeding  arises. 
Thus  (as  I  have  already  mentioned),  in  one  of  my 
own  patients,  who  had  received  a  muskct-ball 
througii  the  ham,  the  popliteal  artery  gave  way 
about  ten  days  after  the  injury,  and  compelled  me 
to  take  up  the  femoral  artery ;  and  in  the  Eliza- 
beth Hospital  at  Brussels,  amongst  the  patients 
under  the  care  of  my  friend  Mr.  Collier  and  my- 
self, about  a  week  after  the  battle  of  Waterloo, 
the  cases  of  ba:mnrrhage  on  the  loosening  of  the 
sloughs  were  numerous,  not  at  all  coinciding  with  a 
calculation  that  the  proportion  of  such  examples, 
requiring  the  ligature  of  arteries,  is  only  three  or 
four  in  a  thousand.  (^Guthrie  on  Gunshot  Wounds, 
p.  2,  ed.  C.)  In  Holland  the  truth  of  Mr.  Hunter's 
observation  upon  this  point  appeared  to  mo  to  bo 
completely  confirmed. 

It  has  long  been  known  tliat  a  limb  may  be  torn 
or  shot  ofi^,  even  near  to  the  trunk  of  the  body,  and 
hardly  any  htcmorrhage  arise.    We  had  numerous 
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proofs  of  this  fact  after  the  battle  of  Waterloo.  I 
had  tinder  my  care  a  man  of  the  rifle  brigade, 
whose  arm  was  shattered  to  pieces  as  high  as  the 
shoulder,  yet  there  was  no  ha;morrhage.  I  ampu- 
tated the  thigh  of  a  Dutch  soldier,  whose  leg  had 
been  completely  shot  oft'  by  a  cannon-ball  ;  but 
there  was  no  ha;mon-hage  before  the  operation.  At 
Merksani,  in  1814,  I  saw  a  case  in  which  the 
greater  part  of  the  clavicle,  scapula,  and  many 
adjacent  parts  had  been  carried  away  by  a  cannon- 
ball,  and  yet  no  bleeding  of  consequence  occurred. 
The  reason  why  a  gunshot  wound  sometimes  does 
not  bleed  much,  though  an  artery  of  magnitude  is 
torn,  is  because  the  vessel  is  nearly  in  the  same 
state  as  when  torsion  has  been  practised  ;  that  is 
to  say,  the  end  of  it  has  been  violently  stretched, 
so  as  to  draw  out  the  elastic  external  coat  from  the 
inner  ones,  which  remain  in  the  form  of  irregular 
folds  within  the  mouth  of  the  artery,  constituting 
a  kind  of  barrier  against  the  escape  of  the  blood. 
But  if  the  artery  be  only  partly  torn  through, 
this  change  is  not  sufficiently  complete,  and  a 
profuse  and  fatal  haemorrhage  may  immediately 
follow  the  womid.  The  clot  that  forms  within 
the  vessel,  is  also  an  additional  obstacle  to  the 
bleeding. 

Sometimes,  after  a  limb  has  been  shot  oflf,  the 
large  arteries  do  not  bleed  in  amputation.  "  We 
saw  a  man  (says  Dr.  Thomson),  whose  leg  had 
been  shot  off  by  a  cannon-ball  ;  in  amputating  his 
limb  above  the  knee,  the  arteries  of  the  thigh  were 
not  perceived  to  bleed,  nor  did  any  of  them  after- 
wards require  to  be  tied.  A  case,  similar  to  this, 
also  presented  itself,  in  which  the  arm  had  been 
shot  away  close  to  the  shoulder-joint." 

Sometimes  the  contusion  produced  by  a  cannon- 
ball,  or  the  passage  of  a  bullet  in  the  vicinity  of  a 
large  artery,  seems  to  cause  a  laceration  of  the 
inner  coat  of  the  vessel,  and  a  subsequent  oblitera- 
tion of  its  cavity  by  the  effusion  of  coagulable 
lymph.  Facts  in  proof  of  this  statement  are  re- 
corded by  Dr.  Thomson.  (See  Obs.  in  the  Military 
Hospitals  in  Belgium,  p.  34,  35.) 

In  general,  the  most  dangerous  kind  of  hsemor- 
rhage  from  gunshot  wounds  is  that  named  co7ise- 
cutivc  or  secondary.  Either  the  artery  has  been 
totally  or  partially  divided.  In  the  first  case,  the 
slough  immediately  produced  by  the  ball,  the  clot, 
which  forms  in  the  cavity  of  the  vessel  up  to  the 
fir^t  collateral  branch,  and  (as  I  should  add)  the 
irregular  folds  of  the  inner  coats,  detached  from 
the  outer,  put  a  stop  to  the  bleeding.  But 
frequently,  as  soon  as  the  circulation  acquires 
strength,  these  impediments  are  overcome,  and 
haemorrhage  comes  on.  In  other  cases  they  con- 
tinue to  be  efficient  until  the  whole  internal 
surface  of  the  wound,  and  the  lacerated  and  dis- 
organised part  of  the  artery  are  detached  and 
loosened,  as  suppuration  advances.  But  in  this 
stage,  if  the  end  of  the  obliterated  artery  is  too 
short,  if  the  adhesive  process  is  incomplete,  or  the 
patient  moves  about  too  much,  the  artery  will  give 
way.  As  Dupuytren  observes,  it  is  most  com- 
monly about  the  tenth,  fifteenth,  or  even  as  late 
as  the  twentieth  day,  that  these  secondary  htemor- 
rhages  happen,  witiiout  any  particular  symptom 
to  give  warning  of  their  occurrence,  excepting  a 
thin  bloody  serosity,  which  is  soniotimns  discharged 
from  the  wound.  Hence  the  necessity  for  the 
utmost  vigilance  at  the  period  when  such  bleed- 
ings arc  to  be  expected.    They  arc  infinitely  more 
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penloua  than  primaiy  haemorrhages,  both  on  ac- 

orZU     'YJ^'''"'.'  ^^akened  state,  and  the 
condition  of  the  arteries  and  surrounding  textures, 
occasioned  by  the  inflammation.    In  cases  of  pri- 
mary hffimorrhage,  the   artery  may  be  readily 
distinguished,  talten  hold  of,  and  tied  ;  and  the 
ligature  does  not  separate  before  the  expiration  of 
several  daj^s,  when  the  process  of  obliteration  has 
been  insured.     But  in  secondary  hamorrhages, 
circumstances  are  different.    The  tissues  are  re- 
tracted and  converted  into  a  compact  mass,  and 
the  vessel,  which  can  hardly  be  discerned,  is  easily 
cut  through  by  the  ligature,  or  at  all  events,  the 
latter  falls  off  before  the  obliteration  has  acquired 
adequate  strength.    Hence   bleeding  frequently 
comes  on  again  in  the  course  of  a  few  hours.  In 
cases  of  this  description,  Dupuytren  observes,  there 
IS  no  other  resource  but  that  of  taking  up  the 
trunk  of  the  artery  at  a  greater  or  lesser  distance 
trom  the  accidental  opening  in  it.  (See  Clm.  CMr. 
t.  11.  p.  465.) 

_  Still  later  forms  of  secondary  hemorrhage  occur 
in  gunshot  wounds,  complicated  with  hospital  gan- 
grene, or  bad  compound  fractures,  which  have 
been  in  the  suppurative  stage  for  weeks  or  months. 
In  these  last  examples  even  small  arteries  may 
pour  out  at  once,  or  by  repetition,  a  quantity  of 
blood  sufficient  to  bring  the  debilitated  patient 
quickly  to  the  grave.  The  blood  does  not  issue 
from  one  individual  vessel,  but  from  the  whole 
surface  of  the  wound  as  from  a  sponge,  and  is  so 
thin  as  to  resemble  blood  and  water. 

Gunshot  wounds,  particularly  those  of  the  limbs, 
are  frequently  complicated  with  broken  bones 
which  are  a  principal  source  of  danger.    The  bone 
are  seldom  fractured  merely  in  one  place,  but 
almost  always  splintered  into  numerous  irregular 
pieces,  which  the  violence  of  the  shock  often  se- 
parates from  the  rest  of  the  bone,  and  forces  into 
the  surrounding  soft  parts.    If  to  such  mischief 
be  added  that  which  the  soft  textures  experience 
from  the  direct  action  of  the  projectile  itself,  the 
laceration  of  muscles,  tendons,  fascia,  nerves,  and 
blood-vessels,  there  will  be  exemplified,  as  Baron 
Dupuytren  justly  remarks,  a  combination  of  every 
thing  bad  which  a  complicated  fracture  can  be 
attended  with.     In  no  situation  is  the  danger 
greater  than  in  the  leg  and  thigh  ;  in  the  former, 
on  account  of  the  thickness  of  the  muscles  and 
fascia  ;  in  the  latter,  on  account  of  the  number 
and  size  of  the  bones.    The  immediate  conse 
quence  of  the  fracture,  and  the  presence  of  splin- 
ters, is  a  violent  inflammation,  commencing  in  the 
broken  part,  and  propagating  itself  to  the  whole 
limb.    The  textures,  most  seriously  contused,  are 
frequently  seized  with  gangrene  ;  and  after  the 
sloughs  have  been  detached,  extensive  portions  of 
bone  are  left  exposed.    This  is  very  often  noticed 
in  fractures  of  the  leg.    The  suppuration  becomes 
profuse  ;  the  fragments  of  bone  lie  inundated  in 
pus,  and  becoming  denuded,  lose  their  vitality; 
and  the  pus  itself  passes  by  long  sinuses  between 
the  layers  of  muscles,  and  along  the  surface  of  the 
bone,  to  a  vast  distance.    If  a  fragment  of  bone 
be  near  an  artery,  its  pressure  will  sometimes 
cause  ulceration  of  the  vessel  and  a  very  late  form 
01  secondary  haemorrhage.    This  danger  is  princi- 
pally observed  in  the  leg  and  thigh.    M.  Pelletan 

t^ll  f  "''^^  '■"^^'^^^  bleeding  from  this  cause 
'ooK  place  as  late  as  the  seventieth  day.  (See 
Dupuytren,  Clin.  Chir.  t.  ii.  p.  455.) 
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Treatment  op  Gunshot  Wounds, 

When  the  case  is  merely  one  of  con?Msio»  with- 
out wound,  or  disorganisation  of  textures,  the  sur- 
geon may  sometimes  keep  the  inflammation  within 
due  bounds.  The  cure  may  then  be  accomplished 
without  any  solution  of  continuity  in  the  skin 
taking  place.  But  more  commonly,  as  Dupuytren 
observes,  acute  inflammation  comes  on,  the  "parts 
are  rapidly  seized  with  gangrene,  and  if  the  mis- 
chief be  extensive,  death  is  almost  sure  to  follow. 
Textures,  whose  organisation  has  been  too  much 
injured  by  contusion,  cannot  bear  inflammation. 
The  mortification  sometimes  reaches  further  than 
first  appearances  enable  us  to  foresee,  and  it  is  only 
now  that  the  alarming  nature  of  the  case  is  mani- 
fest. As  for  wounds,  whether  they  implicate  only 
the  soft  parts,  of  the  bones  also,  they  are  of  a  kind 
which  in  general  must  unavoidably  suppurate  ; 
but  the  prospect  of  cure  will  be  greater  in  propor- 
tion as  their  depth  is  less,  as  they  are  free  from 
foreign  bodies,  and  the  general  condition  of  the 
patient  is  satisfactory.  (See  Dupuytren,  Clin. 
Chir.  t.  ii.  p.  451.) 

[The  first  point  to  decide  upon  when  called  to 
undertake  the  treatment  of  a  gunshot  wound  of  a 
limb,  is  to  determine  whether  it  be  most  advisable 
to  amputate  immediately  or  to  defer  it ;  to  excise 
the  broken  portions  of  bone,  reserving  the  limb,  or 
to  attempt  the  cure  of  the  injury  without  operation.] 
When  a  bone,  especiall}^  at  a  joint,  is  very  much 
shattered  ;  when  the  fleshy  parts,  particularly  the 
great  blood-vessels  and  nerves,  are  lacerated ;  when 
the  whole  limb  has  suffered  a  violent  concussion, 
and  is  cold  and  senseless,  there  is  no  hope  of  pre- 
serving it.    In  this  case  it  is  the  surgeon's  duty  to 
amputate  at  once,  and  not  to  delay  till  inflamma- 
tion, fever,  and  mortification  set  in.    But,  besides 
this  violent  degree  of  injury,  in  which  the  propriety 
of  amputation  is  obvious,  several  lower  degrees 
occur,  in  which  it  is  often  a  difiicult  thing  to  decide 
whether  the  operation  be  necessary  or  not.  Here 
the  surgeon  must  look  not  only  to  the  injury,  but 
also  to  the  patient's  constitution,  and  even  to  ex- 
ternal circumstances,  such  as  the  possibility  or  im- 
possibility of  procuring  good  accommodation,  rest, 
attendance,  and  pure  air.    But  it  is  impossible  to 
determine  the  necessity  of  amputation  by  general 
rules.    In  every  individual  case  the  surgeon  must 
consider  maturely  the  particular  circumstances  be- 
fore he  ventures  to  decide.    The  grounds  against 
the  operation  are  the  privation  of  a  limb,  and  fre- 
quent examples  in  which  nature,  aided  bj'  judi- 
cious surgery,  repairs  the  most  horrible  wounds. 
The  following  are  the  reasons  in  favour  of  the 
operation.  By  it  the  patient  gets  rid  of  a  dreadful 
contused    wound,  which  threatens  the  greatest 
peril,  and  which  is  exchanged,  as  it  were,  for  a 
simple  incised  one.    In  cases  of  gunshot  wounds, 
the  loss  of  the  limb  cannot  be  taken  into  the  ac- 
count; for  the  surgeon  onl}'  undertakes  the  opera- 
tion where  he  designs  to  save  the  patient's  life  by 
that  privation,  and  anticipates  that  the  part  itself 
cannot  be  preserved.    Even  if  he  should  deprive 
the  patient  of  a  limb  that  perhaps  might  have  been 
preserved,  there  is  this  atonement, — that  he  can 
furnish  him  with  an  artificial  leg,  which  often 
serviceable  than  the  limb  would 
Should  the 


proves  far  more    

have  proved  had  it  been  preserved.   

operation  be  fixed  on,  it  is  to  be  immediately  per- 
formed above  the  wound.  {Riohter.) 
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[When  neither  amputation  nor  excision  is 
deemed  necessary,  the  woxmd  should  be  cleansed, 
and  all  foreign  bodies  within  reach,  and  removable, 
should  be  extracted,  especially  such  as  press  on 
parts  of  importance.  If  there  are  any  detached 
spicula  of  bone,  these  should  all  be  carefully  with- 
drawn. Dilatation  and  enlargement  of  the  wound 
are  to  be  avoided  if  possible,  as  recommended  by 
Mr.  Hunter,  Hennen,  Thomson,  and  Guthrie.]  In 
these  cases  where  the  extraneous  bodies  are  more 
deeply  and  firmly  lodged  in  the  wound,  the  surgeon 
should  await  suppuration  and  the  detachment  of 
sloughs  ;  and  when  the  foreign  bodies  become 
moveable  and  apparent,  he  should  extract  them, 
with  or  without  an  incision,  as  circumstances  may 
demand.  The  examination  of  the  wound  ought 
to  be  made  as  much  as  possible  with  the  finger, 
which  irritates  less,  and  feels  more  distinctly  than 
a  probe.  A  great  variety  of  instruments  have  been 
devised,  either  for  ascertaining  the  position  of  balls 
and  other  foreign  bodies  in  gunshot  wounds,  or  for 
extracting  them.  But,  however  numerous  and 
diversified  bullet-drawers  may  be,  they  all  admit  of 
being  divided  into  three  kinds.  .The  first  are  con- 
structed on  the  principle  of  a  pair  of  forceps  ; 
others  are  shaped  more  or  less  like  spoons  ;  and  a 
third  description  are  made  on  the  plan  of  a  cork- 
screw or  worm.  These  last  are  only  designed  for 
cases  in  which  the  ball  is  fixed  in  the  substance  of 
a  bone,  and  is  quite  immoveable  ;  for,  if  it  were 
lodged  in  the  soft  parts,  the  pressure  requisite  for 
introducing  the  screw  into  it  would  injure  and 
lacerate  the  parts  at  the  bottom  of  the  wound. 
Bullet-drawers  constructed  on  the  plan  of  forceps 
have  the  inconvenience  of  not  being  adapted  for 
seizing  the  ball,  unless  their  blades  can  expand, 
which  always  stretches  the  wound  and  creates  a 
great  deal  of  irritation.  Forceps  have  been  con- 
trived with  blades,  which  may  be  introduced  sepa- 
ratel}',  and  then  joined  together  with  a  screw. 
When  a  ball  lies  superficially,  the  fingers,  or  a 
small  pair  of  forceps,  will  extract  it  most  conveni- 
ently. And,  with  respect  to  bullet-extractors,  as 
Dr.  Hennen  has  justly  observed,  they  are  com- 
pletely superseded  by  the  common  forceps,  or  that 
of  Baron  Percy,  though  unfortunately  the  aid  of 
instruments  is  most  required  in  tortuous  deep 
passages,  where  we  can  least  make  use  of  them. 
{Principles  of  Military  Surgmj,  p.  76,  ed.  3.) 

[These  instruments  are  but  little  in  favour  with 
most  military  surgeons;  they  are  seldom  used  and 
but  little  required,  except  for  the  extraction  of 
deeply-seated  bullets.  The  best  form  is  that 
where  the  blades  can  be  introduced  separately, 
and  afterwards  made  to  lock  into  each  other  like 
the  midwifery  forceps  ;  an  instrument  of  this 
kind  has  been  constructed  by  Mr.  Blaise,  which, 
with  slight  curvature  in  the  blades,  would  answer 
their  purpose  very  well.] 

The  event  of  the  treatment  above  recommended, 
is  various.  Extraneous  substances  remaining  in 
the  wound,  either  loosen  gradually,  and  come  into 
view,  so  as  to  be  easily  removeable  ;  or  they  con- 
tinue concealed,  prevent  the  cure,  and  give  birth 
to  a  fistulous  ulcer.  In  some  instances  the  wound 
closes,  and  the  foreign  bodies  remain  in  the  limb 
during  life  without  inconvenience  ;  and  in  other 
cases,  after  a  time,  they  bring  on  a  renewal  of 
inflammation  and  suppuration.  Sometimes  a  fo- 
reign body  varies  its  situation,  sinking  down,  and 
afterwards  making  its  appeiiranee  at  a  different 


part,  where  it  may  excite  inflammation  and  suppu- 
ration. It  may  change  its  place  slowly,  or  quickly; 
when  quickly,  it  leaves  no  trace  of  its  passage 
in  the  textui'es  which  it  travels  through  ;  when 
slowly,  it  becomes  enveloped  in  a  serous  cyst. 
This  disposition  to  change  of  place  appertains  not 
only  to  sharp,  smooth,  oblong  bodies,  but  also  to 
globular  ones  ;  though  it  is  generally  less  in  pro- 
portion, as  they  have  more  of  the  spherical  shape. 
As  Dupuytren  observes,  these  facts  shoidd  not  be 
lost  sight  of  by  the  surgeon;  for  it  often  happens 
that  a  foreign  body,  which  is  distinctly  felt  on  one 
day  at  a  certain  point,  may  be  very  far  from  it  on 
the  next,  Hence,  incisions  for  the  extraction  of  a 
ball  are  never  to  be  made  but  from  the  infor- 
mation acquired  respecting  its  situation.  (See 
Dupuytren,  Clin.  CIdr.  t.  ii.  p.  434.) 

When  the  ball  lodges  in  the  wound,  it  is  usually 
difficult  to  trace  it,  as  the  parts  collapse  after  its 
passage,  andleave  an  opening  in  the  skin  much  smal- 
ler than  the  ball  itself.  The  ball  does  not  regularly 
take  a  straight  direction  through  the  injured  part, 
but  often  a  very  tortuous  one,  particularly  when 
the  ball  is  nearly  spent.  In  every  case  in  which 
it  is  not  easily  discoverable,  all  painful  examina- 
tions should  be  abandoned,  and  the  foreign  body 
left  in  its  situation  until  its  place  is  better  known, 
and  the  first  inflammation  is  over. 

[When  a  ball  nearly  traverses  a  limb  and  lodges 
under  the  skin  of  the  opposite  side,  and  can  be 
readily  felt,  it  should  be  cut  down  upon  and  removed, 
as  no  inconvenience  ensues.]  But  when  the  ball  lies 
three  or  four  inches  from  the  surface,  and  cannot 
be  distinctly  felt,  no  incision  should  at  first  be 
made  with  the  view  of  extracting  it.  {On  Gtmsliot 
Wounds,  p.  xii.  ed.  6.) 

Sometimes  the  ball  penetrates  the  spongy  part 
of  a  bone  and  lodges  firmly  in  it.  When  it  has 
only  entered  superficially,  it  may  sometimes  be 
loosened  and  extracted  by  means  of  an  elevator, 
with  a  thin  and  somewhat  curved  extremity;  and 
when  it  is  more  firmly  fixed,  a  screw  bullet- 
drawer  will  sometimes  serve  for  its  removal. 
Should  the  attempt  fail,  the  employment  of  a  tre- 
phine for  the  removal  of  the  ball  is  recommended 
by  some  writers  ;  while  others,  fearful  of  the 
irritation,  difficulty,  and  effects  of  such  an  opera- 
tion, and  recollecting  that  balls  have  sometimes 
remained  fixed  in  bones  for  many  years,  without 
any  serious  inconvenience,  condemn  that  prac- 
tice. On  the  contrary,  Mr.  Guthrie  lays  it  down 
as  a  general  rule,  subject  to  a  few  exceptions, 
that  a  ball  should  never  be  allowed  to  remain  in 
a  bone  ;  for,  says  he,  "  if  a  ball  lodge  in  the 
head  of  a  bone,  and  is  not  removed,  it  generally 
causes  caries  of  the  bone,  disease  of  the  joint, 
amputation,  or  death.  If  in  the  shaft  of  a  long 
bone,  necrosis  for  the  most  part  follows  with 
months  and  years  of  misery.  On  a  flat  bone,  caries 
is  equally  the  result,  and  if  it  bo  surrounded  by 
large  muscles,  sinuses  form  in  various  directions, 
contractions  of  the  limb  take  place,  and  the  patient 
drags  on  for  years,  careless  of  life,  and  ready  to 
submit  to  anything  to  obtain  relief.  (On  Gunshot 
Wounds,  p.  144,  ed.  6.)  In  many  of  these  cases, 
one  thing  deserves  to  be  recollected,  however,  that 
the  necrosis,  abscesses,  and  sinuses  are  less  the 
effect  of  the  lodgment  of  the  ball,  than  of  tho  vio- 
lence originally  conmiitted  on  the  parts  against 
which  it  has  struck.  Although  Baron  Larrey 
only  sanctions  the  attempt  to  remove  balls  with  a 
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disposed  to  bel.eve  that  whenever  the  situation  of 
the  ball  ,s  such  that  it  can  be  removed  at  once 
irom  a  bone  with  tolerable  certainty,  and  without 
too  much  irritation,  the  practice  is  commendable. 

As  soon  as  the  requisite  incisions  have  been 
made,  and  foreign  bodies  extracted,  the  prime 
objects  in  the  treatment  of  gunshot  wounds  are 
accomplished;  and  the  rest  is,  in  reality,  not  dif- 
ferent from  the  surgery  of  other  wounds. 
_   With  regard  to  probing  gunshot  wounds,  when 
itis  evidentthatthe  shot  has  passed  out,  and  no 
particular  object  can  be  fulfilled  with  the  probe,  it  is 
ofcen  better  to  dispense  with  such  examination,  at 
least  till  suppuration  has  come  on.    The  needless 
use  oi  a  probe  causes  unnecessary  pain  and  irrita- 
tion.   But  when  the  ball,  or  any  other  extraneous 
substance,  has  lodged  in  the  wound,  and  its  situa- 
tion is  not  immediately  evident,  it  will  often  be 
advisable  to  search  for  it  at  once,  in  order  that  it 
may  be  extracted,  if  its  situation  will  allow,  before 
inflammation  begins.    The  surgeon,  therefore,  con- 
sidering all  the  circumstances  which  can  assist  him 
in  forming  a  reasonable  conjecture  of  the  course 
01  the  wound,  must  give  to  a  probe  that  curvature, 
or  form,  which  he  thinks  most  likely  to  pass  readily 
along  It,  and  must  then  proceed  to  make  the  ex- 
amination.   But  when  this  is  very  painful,  and 
the  course  of  the  wound  obscure,  it  ivill  often  be 
better  to  desist,  and  renew  the  search  when  suppura- 
tion has  taken  place,  in  which  stage  it  can  be  un- 
dertaken with  more  ease,  and  a  greater  prospect  of 
success.    When  gunshot  wounds  are  inflamed,  the 
tenderness  and  swelling  of  the  parts  are  peculiarly 
strong  reasons  against  painful  probings,  or  efforts 
to  extract  foreign  bodies,  as  long  as  this  state  lasts. 
{See  C/ievaliei-  on  Gunshot  Wounds,  p.  67,  68.  ed.  3.) 

[The  external  means  of  treatment  applied  to  gun- 
shot wounds  in  the  present  day  are  as  simple  as 
possible.    A  piece  of  linen  or  lint  moistened  with 
warm  or  cold  water,  and  covered  witli  oil  silk  or 
gutta  percha  tissue,  and  retained  on  the  part  by  a 
fold  or  two  of  linen  bandage  lightly  applied,  is  all 
that  is  necessary.    I  never  used  any  other  in  any 
of  the  cases  that  I  had  occasion  to  treat  before 
Sebastopol,  and  I  never  had  any  reason  to  regret 
the  practice.  Ointments,  pledgets  of  lint,  adhesive 
plasters,  are  all  generally  unnecessary.  When 
suppuration  has  been  established,  a  bread  poultice 
may  be  then  usefully  substituted,  and  should  the 
discharge  be  fetid  and  the  surface  of  the  wound  or 
stump  foul,  pulverised  charcoal  sliould  be  sprinkled 
oyer  it.    A  yeast  or  carrot  poultice  is  a  good  ap- 
plication in  such  condition  of  wounds;  but  these 
cannot  be  always  obtained  on  the  field.  The 
poultices  should  be  frequently  renewed.  When 
the  discharge  has  diminished,  and  the  surface  of 
the  wound  or  stump  has  assumed  a  liealtliy  cha- 
racter, the  cold  water  dressing  is  to  be  re-applied 
and  the  poultice  discontinued.    One  has  rarely  to 
have  recourse  to  strong  antiphlogistic  measures  in 
these  injuries  ;  but  they  must  be  resorted  to  if 
necessary,  as  in  other  wounds.     Care,  however, 
Sliould  bo  taken  that  the  patient's  strength  is  not 
too  much  reduced,  lest  it  be  inadequate  to  support 
le  very  frequently  copious  and  long-continued 
suppura  ion  which  often  ensues  upon  these  wounds.] 

esncci'Illv  '  T"""?''      "'"'^^"^  ""''""■y  l>03pitals, 
low  d  nf  ""^T  ^^"y        established  in  unhealthy 
'OH,  (lamp  situations,  and  due  attention  is  not  paid 


to  ventilation  and  cleanliness,  are  liable  to  beat- 
tacked  by  hospital  gangrene,  a  most  serious  and  dan- 
gerous complication.  (See  Hospital  Gangrene.) 
Another  formidable  and  generally  fatal  complica- 
lon  IS  traumatic  tetanus.    (See  Tetanus.)  A 

larly  the  phlegmonous  kind.  .  f 

For  a  few  days,  the  matter  seldom  assumes  a 
healthy  appearance;  but  as  soon  as  the  sloughs 
separate,  it  then  becomes  of  a  proper  quality,  and 
IS  to  be  treated  as  an  ordinary  wound.    As  Du 
puytren  remarks,  when  the  patient  has  got  through 
all  the  dangers  of  the  earlier  stages  of  gunshot 
^younds,  hemorrhage,  gangrene,  phlegmonous  ery- 
sipelas,  etanus,  and  other  perils,  stiil  await  him. 
1  he  fractured  bones  unite  with  difficulty;  sinuses 
and  deep  abscesses  form  in  the  limb  :  the  peri- 
osteum becomes  detached  ;  the   bones  denuded- 
and  attacked  by  necrosis.    Nor  is  this  all  the  mis- 
chiel:  fractures  of  bones  abounding  in  spongy 
texture  are  liable  to  be  complicated  with  inflam- 
mation of  the  cellulo-vascular  membrane,  invest- 
ing the  areola  of  that  texture,  and  its  numerous 
veins.    This  inflammation,  which  is  always  fol- 
lowed by  necrosis,  sometimes  extends  a  great  dis- 
tance, and  this  more  especially  in  cases  where  the 
ball  has  occasioned  a  violent  concussion  of  the  bone. 

Sometimes  the  healing  process  does  not  com- 
mence, though  suppuration  has  prevailed  a  con- 
siderable time.  On  the  contrary,  notwithstanding 
the  exhibition  of  tonics,  and  a  generous  diet,  the 
suppuration  ceases  to  proceed  favourablj-,  and  the 
wound  becomes  unhealthy  and  the  matter  thin. 
Ihe  bones  show  no  disposition  to  unite,  and  the 
patient,  reduced  by  hectic  symptoms,  is  rapidlv 
approachmg  dissolution.  In  this  state,  life  may 
sometimes  be  preserved  by  amputation. 


Op  Amputation  in  Gunshot  Wounds. 
The  second  edition  of  this  Dictionary,  published 
in  1813,  contained  all  the  valuable  observations 
of  Baron  Larrey  in  favour  of  immediate  amputa- 
tion, in  every  instance  in  which  the  operation 
is   considered  indispensable.     Since   then,  the 
public  have  been  favoured  with  several  good  prac- 
tical books,  in  which  the  propriety  and  necessity 
of  early  or  immediate  amputation  in  such  cases 
are  urgently  inculcated,  and  the  truth  of  the 
doctrine  is  illustrated  by  additional  facts.    It  is 
to  be  observed,  however,  that  for  tlie  last  two 
hundred  years,  there  have  always  been  some  advo- 
cates for  this  judicious  practice.    "Du  Chesne  (snys 
Dr.  J.  Thomson)  is  the  first  writer  on  inilita'rv 
surgery  in  whose  works  I  have  found  the  reconi- 
mendation  to  amputate  in  the  severer  injuries  of 
the  extremities  ;  and  it  is  worthy  of  remark,  that 
he  directs  Ihe  operation  to  he  performed  before  in- 
Jlammation  and  other  constitutional  st/mpto/ns  shall 
have  supervened,"    (See  Traite  dc  la  Cure  ghit- 
ralo  ct  particuliere  des  Arcbusadcs,  par  Jos.  Du 
Chesne,  Paris,  1624,  p.  143;  and  77iomson's  Re- 
port, ^x.,  p.  160.)    Wiseman  not  only  recom- 
mended and  practised  immediate  .amputation,  but 
the  same  thing  was  not  unfrequently  done  by  the 
military  surgeons  of  his  time.    {Chirurgical  Trea- 
tises, by  R.  Wiseman,  3d  ed.  Loud.  1696,  p.  410.) 
The  celebrated  Le  Dran,  in  his  excellent  little 
manual  of  military  surger}',  declared  himself  an 
advocate  for  immediate  amputation,  in  all  cases  in 
which  that  operation  from  the  first  appears  to  be 
indispensable.     Le  Dran  has,  at  the  same  time 
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stated  briefly,  but  most  distinctly,  the  comparative 
advantages  of  that  practice,  with  those  which 
may  be  expected  by  delay.  (See  Traiie,  ou 
Rejleorions  tiries  de  la  Pratiqtie  sur  les  Plaies 
d'Armes  a  feu,  par  H.  F.  Le  Dran,  a  Paris, 
1737.)  Ranby,  who  was  serjeant-surgeon  to 
King  George  II.,  entertained  similar  opinions  to 
those  of  Le  Dran,  with  regard  to  the  utility  of 
immediate  amputation.  In  order  to  give  imme- 
diate relief  to  the  wounded,  and  to  facilitate  the 
performance  of  the  necessary  operations,  Ranby 
proposed  that  the  surgeons,  during  battle,  should 
be  collected  into  small  bodies,  and  stationed  in  the 
rear  of  the  army.  (See  The  Method  of  treating 
Gunshot  Wounds,  by  John  Ra7iby,  ed.  3.  p.  29. 
Lond.  1781.)  Schniucker,  who  was  many  years 
surgeon-general  to  the  Prussian  armies,  published 
in  1776  an  essay  on  amputation,  in  which  he  par- 
ticularly mentions  that,  during  his  stay  at  Paris, 
in  1738,  the  surgeons  of  the  Hotel-Dieu  had  been 
in  the  habit  of  performing  immediate  amputation 
in  severe  injuries  of  the  extremities.  He  also  de- 
clares himself  an  advocate  for  operating  immedi- 
ately in  all  cases  in  ivhich  amputation  from  the  first 
appears  to  be  necessary,  and  insists,  in  a  particular 
manner,  on  the  increased  danger  which  he  had 
seen  arise  from  the  operation  during  the  second 
period.  He  gives  (as  Dr.  J.  Thomson  has  ob- 
served) a  minute  and  circumstantial  enumeration 
of  those  injuries,  both  of  the  upper  and  lower  ex- 
tremities, in  which  he  conceived  amputation  to  be 
necessary,  and  in  many  of  which  he  liad  actually 
performed  it  with  great  success.  Schmucker  ap- 
pears to  Dr.  Thomson  to  have  given  a  better  ac- 
count than  any  preceding  military  surgeon,  of  the 
injuries  of  the  thigh  ;  and  from  the  results  of  his 
experience,  he  was  led  to  believe  that,  though 
compound  fractures  of  the  loiver  jJart  of  the  thigh- 
hone  might,  in  favourable  circumstances,  be  cured, 
tcilJtout  amputation,  yet  that  this  operation  is  pecu- 
liarly necessary  in  all  cases  in  which  the  fracture  is 
situated  in  or  above  the  middle  of  that  bone.  (J.  L. 
Schmucker,  Vermischte  Chirurgische  Schriften,  b.  i. 
Berlin,  1785.)  With  the  foregoing  high  authority 
we  have  to  join  one  of  not  less  celebrity,  namely, 
that  of  Baron  Larrey,  who  has  proved  most  con- 
vincingly, that  when  amputation  is  to  be  done  in 
cases  of  gunshot  wounds,  nothing  is  so  pernicious  as 
delay.    (See  Mem.de  Chir.  Mil.  t.  ii.  p.  451,  &c.) 

The  principles  inculcated  by  Baron  Larrey  are, 
in  point  of  fact,  the  same  as  those  which  were  so 
strenuously  insisted  upon  by  Pott,  whose  principal 
remarks  on  the  necessity  of  amputation  in  certain 
cases  are  detailed  in  another  part  of  this  publica- 
tion. (See  Amputation.)  Pott,  indeed,  was  not 
an  army-surgeon,  and  what  he  says  was  not  parti- 
cularly designed  to  apply  to  military  practice  :  but 
he  has  represented,  as  well  as  any  body  can  do, 
the  propriety  of  immediate  amputation  for  injuries 
which  leave  no  doubt  that  such  operation  cannot 
be  dispensed  with. 

Mr.  John  Bell,  amongst  the  modems,  appears 
likewise  to  have  much  merit  for  the  able  manner 
in  which  he  defended  the  proprietj-  of  early  ampu- 
tation, long  before  the  sentiments  of  later  writers 
were  ever  heard  of.  He  distinctly  states  that 
"  amputation  should,  in  those  cases  where  the  liml) 
is  plainly  and  irrecoverably  disordered,  be  per- 
formed upon  the  spot."  (See  Discourses  on  the 
Nature,  S(c.,  of  Wounds,  p.  488.  edit.  3.)  In 
short,  notwithstanding  nil  the  modern  pretensions 


to  novelty  upon  this  interesting  topic,  we  must  ac- 
knowledge, with  Dr.  Thomson,  that  the  evidence 
in  favour  of  the  advantages  of  immediate  amputa- 
tion has  always  preponderated  over  that  for  delay. 
(See  Repo7i  of  Obs.  ^c.  p.  225.) 

The  strongest  body  of  evidence  upon  this  matter 
is  undoubtedly  adduced  by  Baron  Larrey,  whose 
situation  at  the  head  of  the  surgical  department 
of  the  French  armies  afforded  him  most  numerous 
opportunities  of  judging  from  actual  experience. 
"  Upon  this  subject  (says  he),  now  that  twenty 
years  of  continual  war  have  carried  our  art  to  the 
highest  pitch  of  perfection,  there  can  only  be  one 
opinion.  It  is  after  having  incessantly  directed  the 
medical  service  all  this  time,  in  the  quality  of  head- 
surgeon  and  inspector-general  of  the  armies,  that  I 
proceed  to  discuss  the  different  opinions  delivered 
in  the  Academy,  and  to  settle  definitely  this  great 
question,  which  I  regard  as  the  most  important  in 
military  surgery. 

"  If  we  are  to  be  told  that  the  amputation  of  a 
limb  is  a  cruel  operation,  dangerous  in  its  conse- 
quences, and  always  grievous  for  the  patient,  who 
is  thereby  mutilated  ;  that,  consequently,  there  ia 
more  honour  in  saving  a  limb  than  in  cutting  it  off 
with  dexterity  and  success  ;  these  arguments  may 
be  refuted  by  answering  that  amputation  is  an  ope- 
ration of  necessity  which  offers  a  chance  of  preser- 
vation to  the  unfortunate,  whose  death  appears 
certain  under  any  other  treatment  ;  and  that,  if 
any  doubt  should  exist  of  amputation  being  abso- 
lutely indispensable  to  the  patient's  safety,  the  ope- 
ration is  to  be  deferred  till  nature  has  declared 
herself,  and  given  a  positive  indication  for  it.  We 
are  also  justified  in  adding  that  this  chance  of  pre- 
servation is  at  the  present  day  much  greater  than 
at  the  epoch  of  the  Academy  of  Surgery.  We 
learn  from  M.  Faure  that  of  about  three  hundred 
amputations  performed  after  the  battle  of  Fonte- 
noy,  only  thirty  were  followed  by  success,  whilst 
on  the  contrary  (says  Baron  Larrey)  we  have 
saved  more  than  three-fourths  of  the  patients  on 
whom  amputation  has  been  done,  and  some  of 
whom'  also  had  two  limbs  removed."  This  im- 
provement is  ascribed  by  Larrey,  1.  To  our  now 
knowing  better  how  to  take  advantage  of  the  indi- 
cation and  favourable  time  for  amputating.  2.  To 
the  better  method  of  dressing.  3.  To  the  mode  of 
operating  being  more  simple,  less  painful,  and  more 
expeditious  than  that  formerly  in  vogue. 

To  the  preceding  authorities  against  delaying 
amputation  in  cases  of  gunshot  wounds  requiring 
such  operation,  I  have  to  add  jVIr.  Guthrie,  whose 
opportunities  of  observation  during  the  late  war  in 
Spain  were  particularly  extensive.  In  his  work  he 
has  detailed  the  opinions  of  many  eminent  foreign 
and  British  surgeons  respecting  the  propriety  or 
impropriety  of  the  doctrine  of  immediate  ampu- 
tation, and  he  has  introduced  some  good  criticisms 
particularly  on  Bilguer's  statement  of  the  success 
which  was  experienced  in  the  Prussian  hospitals 
from  not  performing  the  operation.  Mr.  Guthrie 
however,  does  not  recommend  amputation  to  be 
done  immediately,  if  the  patient  bo  jiarticularly 
depressed  by  the  shock  of  the  injury  directly  after 
its  receipt  ;  a  piece  of  advice  which  i  believe  has,  in 
reality,  been  at  all  times  followed,  not  only  in  respect 
to  amputations  in  cases  of  gunshot  wonnds,  but  all 
other  severe  local  injuries.  "  I  believe  it  to  be  (says 
Mr.  Guthrie),  a  stretch  of  fancy  in  those  surgeons 
who  conceive  that  if  the  Jcnife  followed  the  shot  in 
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all  cases  the  patient  would  have  the  best  chance  of 
success.  No  one  will  deny  that  if  the  shot  per- 
iormed  a  regular  amputation,  it  would  not  be  better 
than  to  have  to  do  it  afterwards :  but  if  they  mean 
to  say  the  operation  should  in  general  be  performed 
immediately  after  the  injury,  I  can  only  oppose  to 
them  the  facts  above  stated,  and  the  general  results 
of  ray  experience,  which  is  decidedly  in  favour  of 
allowing  the  first  moments  of  agitation  to  pass  over 
before  anything  be  done  ;  a  period  extending  from 
that  to  one,  six,  or  eight  hours,  according  to  the 
difference  of  constitution  and  the  diiferent  injuries 
that  have  been  sustained.  But,  from  one  to  three 
hours  will,  in  most  cases, be  found  sufficient."  {Com- 
mentaries on  the  Surgery  of  the  War,  6th  ed.  p.  41.) 

So  far  as  my  experience  goes,  when  the  neces- 
sity of  amputation  is  undoubted,  all  delay  is  im- 
proper beyond  the  short  period  during  which  the 
faintness  immediately  arising  from  the  injury 
usually  lasts.  In  the  campaign  in  Holland,  1814, 
the  most  successful  amputations  were  those  done 


A  similar  return  from  the  Hospitals  on  the 
Bosphorus,  from  26th  September  to  the  27th 
November,  1854,  shows  corresponding  results  •  — 
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in  the  field-hospitals  directly  after  the  arrival  of 
the  patients,  or  rather,  as  Dr.  Hennen  has  ex- 
pressed It,  with  as  little  delay  as  possible.  "  While 
hundreds  are  waiting  for  the  decision  of  the  sur- 
geon, he  will  never  be  at  a  loss  to  select  individuals 
who  can  safely  and  advantageously  bear  to  be 
operated  upon  as  quickly  as  himsel'f  or  assistants 
can  ofi'er  their  aid  ;  but  he  will  betray  a  miserable 
want  of  science  indeed,  if,  in  this  crowd  of  sufi^erers, 
he  indiscriminately  amputates  the  weak,  the  terri' 
fied,  the  sinking,  and  the  determined.  While  he 
is  giving  his  aid  to  a  few  of  the  latter  class,  en- 
couragement and  a  cordial  will  soon  make  a  change 
in  the  state  of  the  weakly  or  the  terrified  ;  and 
a  longer  period  and  more  active  measures'  will 
render  even  the  sinking  proper  objects  for  opera- 
tion." {On  Military  Surgery,  p.  45,  ed.  3.)  It 
appears  from  some  returns  collected  by  Mr.  Guthrie, 
that  in  the  Peninsula  the  comparative  loss,  in 
secondary  or  delayed  operations,  and  in  primary 

or  immediate  amputations,  was  as  follows  :  

Secondary.  Primary. 
Upper  extremities  .    .    .    12    to    .    .•  1 
Lower  extremities  ...      3    to    .    .  1 
The  great  success  attending  amputation  on  the 
field  of  battle  was  also  convincingly  proved  after 
the  battle  of  Toulouse.    Here,  of  47  immediate 
amputations,  38  were  cured;  while  of  the  61  de- 
layed operations  on  that  occasion,  21  had  fatal 
terminations.    After  the  attack  on  New  Orleans, 
out  of  45  primary  amputations  38  patients  recovered, 
while  only  2  of  7  secondary  amputations  termi- 
nated in  the  preservation  of  the  patients.  (Com- 
mentaries, edit.  6,  p.  154  to  157.) 

[This  interesting  historical  account  of  the  pro- 
priety of  performing  primary  in  preference  to 
secondary  amputation  for  gunshot  wounds  of  the 
extremities,  is  amply  confirmed  by  the  results  of 
the  practice  in  the  British  Hospitals  in  the  Crimean 
War,  as  will  be  seen  by  the  following  tables. 

Relative  mortality  of  primary  and  secondary 
amputations  in  the  Crimean  Hospitals,  from  1st 
April,  1855,  to  the  end  of  the  war. 
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This  long-agitated  question  as  to  the  preference 
of  primary  or  secondary  amputation  for  severe 
gunshot  wounds  of  the  extremities,  seems  now  un- 
equivocally dec.ded  by  the  more  recent  experience 
of  French  and  English  military  and  naval  surgeons 
in  fiivour_  of  the  former,  in  all  cases  wherf  the 
operation  is  indispensably  necessarj-  and  the  earlier 
the  operation  IS  performed  after  faintness  and 
shock  have  disappeared,  the  better  will  be  the 
chance  of  a  favourable  issue.] 

Op  Immediate  Amputation. 

When  a  limb  that  has  received  a  gunshot  wound 
cannot  be  saved,  amputation  should  be  immediatelr 
practised.  The  first  four-and-twenty  hours,  Baron 
Larrey  observes,  is  the  only  period  that  nature 
remains  tranquil  (I  should  say,  she  does  not  re- 
main  quiet  so  long),  and  we  must  hasten  to  take 
advantage  of  this  period. 

In  the  army,  a  variety  of  circumstances  make 
the  urgency  for  amputation  still  greater  1  The 
inconvenience  attending  the  transport  of  the 
wounded  from  the  field  of  battle  to  the  military 
hospitals  in  carriages  badly  suspended,  the  jolt- 
ing of  which  would  produce  such  disorder  in  the 
wound  and  in  the  whole  body,  that  most  patients 
would  die  in  the  journej-,  especially  if  it  were 
the  weather  either  extremely  hot  or 


and 


long, 
cold. 

2.  The 
hospitals  : 
diminishes. 


Primary. 

Secondary. 

Total. 

Died, 

Total. 

Died. 

654 

165 

78 

36 

danger  of  a  long  continuance  in  the 
a  danger  which  amputation  materially 
,  by  changing  a  gunshot  injury  into  a 
wound  that  may  be  speedily  healed,  and  reduc- 
ing the  causes  of  fever,  and  hospital  gangrene. 

3.  The  cases  in  which  there  is  a  ne'cessity  for 
abandoning  the  wounded.  In  this  circumstance, 
it  is  of  importance  to  have  amputated  ;  for,  after 
the  operation,  the  patients  may  remain  some  days 
without  being  dressed,  and  the  dressings  are  after- 
wards more  easy. 


Op 


Cases  in  which  Amputation  SHOutD  be 
Performed  Immediately. 

First  case. — A  limb  carried  away  by  a  cannon- 
ball,  or  the  e-xplosion  of  a  shell,  requires  amputation 
without  loss  of  time,  in  order  to  procure  the 
patient  an  oven,  smooth  incision,  instead  of  an 
irregular,  jagged,  and  highly  dangerous  wound. 
As  the  limb  has  commonly  siiifered  a  violent  con- 
cussion, is  almost  bereft  of  sense  and  power  of 
motion,  and  the  bone  frequentlj^  has  a  fissure  ex- 
tending some  way  upward,  amputation  is  sometimes 
recommended  to  be  done,  if  possible,  above  the 
nearest  joint    Hsemorrhage,  says  Baron  Larrey, 
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an  accident  much  more  to  be  apprehended  than 
has  been  supposed,  often  comes  on  a  few  moments 
after  the  injury,  and  if  prompt  succour  were  not 
aft'orded,  would  put  a  period  to  the  patient's  exist- 
ence. "  I  can  even  declare  that,  had  it  not  been 
for  the  activity  of  the  train  of  light  surgical  carriages 
(ambulances  volantes)  by  means  of  which  the 
wounded  have  always  been  dressed  upon  the  field 
of  battle,  many  soldiers  would  have  perished  from 
this  accident  alone." 

If  the  operation  is  not  speedily  done,  pain 
commences,  fever  occurs,  and  the  functions  of  the 
system  become  disordered  ;  the  irritation  then  in- 
creases, and  convulsive  motions  take  place,  If  the 
patient  should  not  be  a  victim  to  these  first  sym- 
ptoms, gangrene  of  the  stump  follows,  the  fatal 
consequences  of  which  it  is  extremely  difficult  to 
prevent. 

At  Strasburg,  during  the  bombardment  of  the 
fort  of  Kell,  in  1792,  three  volunteers,  says  Baron 
Larrey,  had  limbs  shot  oiF  by  the  explosion  of 
shells  :  one,  an  arm  ;  another,  a  fore-arm  ;  and  the 
third,  a  leg.  They  were  conveyed  to  the  hospital 
for  the  wounded  in  that  town,  which  was  superin- 
tended by  M.  Boy.  Several  days  were  suffered  to 
elapse  before  amputation  was  performed  ;  not  one 
of  the  patients  escaped.  At  Mentz,  after  the 
retreat  from  Frankfort,  several  of  the  wounded, 
who  had  had  limbs  shot  off,  did  not  have  amputa- 
tion performed  till  some  time  afterwards,  and  not 
one  of  them  recovered.  At  Nice,  after  the  taking 
of  Saourgio,  two  amputations  were  practised  at  the 
hospital.  No.  2,  one  of  the  forearm,  the  other  of  the 
arm,  nine  or  ten  days  after  the  receipt  of  the  in- 
juries ;  both  the  patients  died.  At  Perpignan, 
Baron  Larrey  visited  two  soldiers  on  whom  am- 
putation had  been  done  seven  or  eight  days  after 
the  receipt  of  gunshot  injuries  in  the  action  of 
the  14th  of  July,  1794,  One  had  had  a  leg  shot 
oflf,  and  the  other  .his  right  arm.  Notwith- 
standing Larrey's  utmost  care,  he  could  not  save 
their  lives  ;  one  died  of  tetanus,  the  other  of 
gangrene. 

Second  Case. —  When  a  body,  propelled  by  gun- 
powder, strikes  a  limb  in  such  a  manner  as  to 
smash  the  bones,  violently  contuse,  lacerate,  and 
deeplj'  tear  away  the  soft  parts,  amputation  ought 
to  be  immediately  performed.  If  this  measure  be 
neglected,  all  the  injured  parts  will  soon  be  seized 
■with  gangrene  :  and  besides,  as  Larrey  has  ex- 
plained, the  accidents  which  the  gravity  of  the 
first  case  produces,  will  also  here  be  e.Kcited. 

Third  Case. — If  a  similar  body  were  to  carry 
away  a  great  mass  of  the  soft  parts,  and  the  prin- 
cipal vessels  of  a  limb  (of  the  thigh,  for  instance), 
■without  fracturing  the  bone,  the  patient  would  be 
in  a  state  demanding  immediate  amputation  ;  for, 
independently  of  the  accidents  which  would  origi- 
nate from  a  considerable  loss  of  substance,  the 
limb  must  inevitably  mortify.  Mr.  Guthrie  also 
says,  "  A  cannon-shot  destroying  the  artery  and 
rein,  on  the  inside  (of  the  thigh),  without  injuring 
the  bone,  requires  amputation."  (P.  185.)  When, 
however,  the  femoral  artery  or  vein  is  injured  by 
a  musket-ball,  or  small  canister-shot,  this  gentle- 
man recommends  tying  the  vessel  above  and  below 
the  wound  in  it,  if  the  nature  of  the  case  be  evinced 
by  htemorrhage.  But  he  believes  that  when  both 
vein  and  artery  are  injured,  amputation  is  neces- 
sary. (P.  186.)  With  respect  to  bleeding  from 
the  femoral  vein,  as  it  may  easily  be  stopped  by 


moderate  pressure,  the  propriety  of  using  any 
ligature  at  all  is  questionable. 

"An  injury  of  the  femoral  artery  (observes 
Mr.  Guthrie),  requiring  an  operation,  accompanied 
with  fracture  of  the  bone  of  the  most  simple  kind, 
is  a  proper  case  for  immediate  amputation  ;  for, 
although  many  patients  would  recover  from  either 
accident  alone,  none  would,  I  believe,  surmount 
the  two  united  ;  and  the  higher  the  accident  is 
in  the  thigh,  the  more  imperious  is  the  necessity 
for  amputation."  [Guihrie,  On  Gunshot  Wounds, 
p.  187.) 

Fourth  case. — A  grape-shot  strikes  the  thick 
part  of  a  member,  breaks  the  bone,  divides  and 
tears  the  muscles,  and  destroys  the  large  nerves, 
without,  however,  touching  the  main  artery.  Ac- 
cording to  Larrey  this  is  a  fourth  case  requiring 
immediate  amputation. 

Mr.  Guthrie  seems  to  coincide  on  this  point 
with  Larrey  :  "  If  a  cannon-shot  strike  the  back 
part  of  the  thigli,  and  carry  away  the  muscular  part 
behind,  and  with  it  the  great  sciatic  nerve,  ampu- 
tation is  necessary,  even  if  the  bone  be  untouched, 
&c.  In  this  case  I  would  not  perform  the  opera- 
tion by  the  circular  incision,  but  would  preserve 
a  flap  from  the  forepart,  or  sides,  as  I  could  get 
it,  to  cover  the  bone,  which  should  be  short." 
(Guthrie,  On  Gunshot  Wounds  of  the  Ecdremities, 
p.  J84.) 

Fifth  case. — If  a  spent  cannon-shot,  or  one  that 
has  been  reflected,  should  strike  a  member  obliquely 
without  producing  a  solution  of  continuity  in  the 
skin,  as  often  happens,  the  parts  which  resist  its 
action,  such  as  the  bones,  muscles,  tendons,  fasciae, 
and  vessels,  may  be  ruptured  and  crushed.  The  ex- 
tent of  the  internal  disorder  is  to  be  examined ;  and 
if  the  bones  should  feel  through  the  soft  parts  as  if 
they  were  smashed,  and  if  there  should  be  reason 
to  suspect  from  the  swelling,  and  a  sort  of  fluctu- 
ation, that  the  vessels  are  lacerated,  amputation 
ought  to  be  immediately  practised.  This  is  also 
the  advice  of  Baron  Percy.  Sometimes,  however, 
the  vessels  and  bones  escape  injury,  and  the 
muscles  are  almost  the  only  parts  disordered.  In 
this  circumstance,  we  are  enjoined  to  follow  the 
counsel  of  De  La  Martiniere,  who  recommended 
making  an  incision  through  the  skin.  By  this 
means  a  quantity  of  thick  blackish  blood  will  be 
discharged,  and  the  practitioner  must  await  events.. 
According  to  Larrey,  such  incision  is  equally 
necessary  in  the  preceding  case,  previously  to 
amputation,  in  order  to  ascertain  the  extent  of 
mischief. 

Sia'th  case. — When  the  articular  lieads  of  bones 
are  much  broken,  especially  those  which  form  the 
joints  of  the  foot,  or  knee,  and  the  ligaments 
wliich  strengthen  these  articulations  are  lacerated 
by  the  fire  of  a  howitzer  or  a  grape-shot  or 
other  kind  of  ball,  and  the  integuments  are' too 
much  bruised  and  lacerated  to  attempt  excision 
of  the  joint,  immediate  amputation  is  indis- 
pensable.  (See  also  GiUhric,  On  Gunshot  Wounds. 
p.  197.) 

Fractures  extending  into  the  joints,  and  accom- 
panied with  great  laceration  of  the  ligaments  and 
integuments,  are  cases  of  gunshot  injuries  indispen- 
sably requiring  immediate  amputation. 

It  is  evident,  says  Larrey,  that  in  this  case, 
if  we  wish  to  prevent  the  patient  from  dying  of 
the  subsequent  symptoms,  amputation  should  be 
performed  before  twelve,  or  at  most  twenty-four, 
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hours  have  elapsed.  {Mem.  de  Chir.  Militaire, 
t.  ii.) 

With  respect  to  wounds  of  the  knee,  the  sen- 
timents of  Mr.  Guthrie  nearly  coincide  with  those 
of  Larre}'.  "  I  most  solemnly  protest  (says  Mr. 
G.)  I  do  not  remember  a  case  do  well,  in  which  I 
knew  the  articulating  end  of  the  femur,  or  tibia,  to 
be  fractured  by  a  ball  that  passed  through  the 
joint,  although  I  have  tried  great  numbers,  even 
to  the  last  battle  of  Toulouse.  I  know  that 
persons  wounded  in  that  way  have  lived  ;  for  a 
recovery  it  cannot  be  called  where  the  limb  is 
useless,  bent  backward,  and  a  constant  source  of 
irritation  and  distress,  after  several  months  of 
acute  suffering,  to  obtain  even  this  partial  security 
from  impending  death  ;  but  if  one  case  of  recovery 
should  take  place  in  fifty,  is  it  any  sort  of  equiva- 
lent for  the  sacrifice  of  the  other  forty-nine  ?  Or  is 
the  preserving  of  a  limb  of  this  kind  an  equivalent 
for  the  loss  of  one  man?"  (On  Gunshot  Wounds, 
p.  196.) 

In  tlie  attack  of  the  village  of  Merksam  near 
Antwerp,  early  in  181  4,  a  soldier  of  the  9.5th  regi- 
ment was  brought  to  our  field  hospital,  having  re- 
ceived a  musket-ball  through  the  knee-joint.  The 
staif-surgeons  on  duty,  and  Mr.  Curtis,  surgeon 
of  the  1st  Guards,  were  preparing  to  amputate 
the  limb,  when  a  surgeon  attached  to  the  95th 
urgently  recommended  deferring  the  operation. 
Superficial  dressings  were  applied,  and  the  patient 
sent  to  the  rear.  He  lived  several  months  after  the 
accident,  at  times  affording  hopes  of  a  perfect  re- 
covery; but  in  the  end  he  fell  a  victim  to  hectic 
symptoms. 

Indeed,  such  is  the  general  unfortunate  result 
of  these  cases,  that  Dr.  Hennen  lays  it  down  as  a 
rule  in  military  surgery,  that  no  lacerated  joint, 
particularly  the  knee,  ankle,  or  elbow,  should  ever 
leave  the  field  unamputated,  where  the  patient  is 
not  obviously  sinking.  {On  Military  Surgery, 
p.  41,  ed.  3.) 

According  to  Mr.  Guthrie,  fractures  of  the 
patella,  without  injury  of  the  other  bones,  ad- 
mit of  delay,  provided  the  bone  is  not  much 
splintered. 

Seventh  case. — Larrey  observes,  that  if  a  grape 
shot,  a  small  cannon-shot,  or  a  piece  of  a  shell, 
in  passing  through  the  substance  of  a  member, 
should  have  extensively  denuded  the  bone,  with- 
out breaking  it,  amputation  is  equally  indicated, 
although  the  soft  parts  may  not  appear  to  have 
particularly  suflfered.  Indeed,  the  violent  con- 
cussion produced  by  the  accident  has  disorganised 
many  parts;  the  medullary  substance  is  injured, 
the  vessels  are  lacerated,  the  nerves  immoderately 
stretched,  and  thrown  into  a  state  of  stupor;  the 
muscles  are  deprived  of  their  tone;  and  the  circula- 
tion and  sensibility  in  the  limb  are  obstructed. 
Before  we  decide,  however,  Barron  Larrcy  cautions 
us  to  observe  attentively  the  symptoms  which 
characterise  this  kind  of  disorder.  The  case  can  bo 
supposed  to  happen  only  in  the  leg,  where  the  bone 
is  very  superficial,  and  merely  covered  at  its  ante- 
rior part  with  the  skin. 

The  following  are  described  as  the  symptoms; 
the  limb  is  insensible,  the  foot  cold  as  ice,  the 
bone  partly  exposed,  and,  on  careful  examination, 
it  will  be  found  that  the  integuments,  and  even 
the  periosteum,  are  extensively  detached  from  it. 
The  commotion  extends  to  a  considerable  distance; 
the  functions  of  the  body  are  disordered ;  and  all 
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the  secretions  experience  a  more  or  less  palpable 
disturbance.  The  intellectual  faculties  are  sus- 
pended, and  the  circulation  is  retarded.  The 
pulse  is  small  and  concentrated;  the  countenance 
pale ;  and  the  eyes  have  a  dull  moist  appearance. 
The  patient  feels  such  anxiety  that  he  cannot  long 
remain  in  one  posture,  and  requests  that  his  leg 
may  be  quickly  taken  off,  as  it  incommodes  him 
severely,  and  he  experiences  very  acute  pain  in 
the  knee.  When  all  these  characteristic  symptoms 
are  conjoined,  says  Larrey,  we  should  not  hesitate 
to  amputate  immediately;  for  otherwise  the  leg 
will  be  attacked  with  sphacelus,  and  the  patient 
certainly  perish. 

Larrey  adduces  several  interesting  cases  in  sup- 
port of  the  preceding  observations. 

Eighth  case. — When  a  large  ginglymoid  articu- 
lation, such  as  the  elbow,  or  especially'  the  knee, 
has  been  extensively  opened  with  a  cutting  instru- 
ment, and  blood  is  extravasated  in  the  joint, 
Larrey  deems  immediate  amputation  necessary. 
In  these  cases,  the  synovial  membranes,  the  liga- 
ments and  aponeuroses,  inflame,  the  part  swells, 
erethismus  rapidly  takes  place,  and  acute  pains, 
abscesses,  deep  sinuses,  caries,  febrile  symptoms, 
and  death,  are  the  speedy  consequences.  Larrey 
has  seen  numerous  subjects  die  of  such  injuries, 
on  account  of  the  operation  having  been  postponed 
through  a  hope  of  saving  the  limb.  In  his  Mem.  de 
Chir.  Militaire,  t.  ii.  some  of  these  cases  are  detailed. 
Several  facts  of  the  same  kind  are  candidly  recorded 
by  M.  Velpeau.  (See  Nouv.  Elem.  de  Med.  Oper. 
t.  i.  p.  284,)  [Many  of  these  cases,  where  the 
integuments  are  not  too  much  injured,  admit  of 
excision  of  the  ends  of  the  bones  forming  the  joint, 
whereby  the  limb  may  be  preserved.] 

Although  a  wound  may  penetrate  a  joint,  yet, 
if  it  be  small  and  unattended  with  extravasation 
of  blood,  M.  Larrey  informs  us,  it  will  generally 
heal,  provided  too  much  compression  be  not  em- 
ployed. 

When  two  limbs  have  been  at  the  same  time  so 
injured  as  to  require  amputation,  we  should  not 
be  afraid  of  amputating  them  both  immediately, 
without  any  interval.  We  have,  says  Larrej', 
several  times  performed  this  double  amputation 
with  almost  as  much  success  as  the  amputation  of 
a  single  member.  He  has  recorded  an  excellent 
case  in  confirmation  of  this  statement.  {Menu  do 
Chir.  Militaire,  t.  ii.  p.  478  ) 

When  a  limb  is  differently  injured  at  the  same 
time  in  two  places,  and  one  of  the  wounds  requires 
amputation  (suppose  a  wound  of  the  leg  with  a 
splintered  fracture  of  the  bone,  and  a  second  of 
the  thigh,  done  with  a  ball,  but  without  any  frac- 
ture of  the  OS  femoris  or  other  bad  accident), 
Larrey  recommends  us  first  to  dress  the  simple 
wound  of  the  thigh,  and  amputate  the  leg  innne- 
diately  afterwards,  if  the  knee  be  free  from  injurj% 
When  it  is  necessary  to  amputate  above  this  joint, 
the  less  important  wound  need  not  be  dre.ssed  till 
after  the  operation,  provided  it  can  be  compre- 
hended in  the  section  of  the  member,  or  be  so  near 
the  place  of  the  incision  as  to  alter  the  indication. 
When  the  wound  demanding  amputation  is  the 
upper  one,  the  operation  of  course  is  to  bo  done 
above  it,  without  paying  any  regard  to  the  injury 
situated  lower  down. 

Ni7ith  case.— To  the  foregoing  species  of  gun- 
shot wounds,  pointed  out  by  Baron  Larrey  as 
urgently  requiring  immediate  amputation,  my  own 
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experience,  and  the  observations  of  Dr.  Thomson, 
justify  me  in  adding  compound  fractures  of  the 
thigh  from  gunshot  violence.  I  am  particularly 
glad  that  the  latter  gentleman  has  devoted  a  proper 
degree  of  attention  to  these  cases  ;  for  the  oppor- 
tunities which  I  had  of  judging  when  abroad,  in- 
cline me  to  believe  that  military  surgeons  are 
hardly  yet  sufficiently  impressed  with  the  propriety 
of  immediate  amputation  in  gunshot  fractures  of 
the  thigh.  There  were  brought  into  my  hospital 
at  Oudenbosch,  in  1814,  about  eight  of  such 
cases,  all  in  the  worst  state  for  an  operation, 
because  several  days  had  elapsed  after  the  receipt 
of  the  injuries.  All  these  patients  died,  excepting 
one,  whose  fracture  was  not  far  above  the  con- 
dyles, and  I  do  not  know  that  he  ever  regained  a 
very  useful  limb.  Another  had  indeed  been 
rescued  by  amputation  from  the  dangers  of  the 
injury,  but  was,  unfortunately,  lost  by  secondary 
hemorrhage  about  three  days  after  the  operation. 
The  bleeding  was  almost  instantly  suppressed; 
yet  such  was  the  weakness  of  the  patient,  that  the 
irritation  of  securing  the  vessel,  and  the  loss  of 
blood  together,  destroyed  at  once  every  hope  of  re- 
covery. "Were  I  to  judge,  then,  from  my  own  per- 
sonal observations  in  the  arm)',  and  from  some 
other  cases  which  I  saw  under  ray  colleagues,  I 
should,  without  hesitation,  recommend  immediate 
amputation  in  all  cases  of  compound  fractures  of 
the  thigh  caused  by  grape-shot,  musket-balls,  &c. 
If  there  are  any  exceptions  to  this  advice,  they  are 
such  as  are  specified  in  the  article  Amputation. 

"  Gunshot  fractures  of  the  thigh  (says  Dr.  J. 
Thomson)  have  been  universally  allowed  to  be 
attended  with  a  high  degree  of  danger  ;  indeed, 
till  of  late  years,  very  few  instances  have  been  re- 
corded of  recovery  from  these  injuries.  Ravaton 
acknowledges  that  in  his  long  and  extensive  ex- 
perience he  had  never  seen  an  example  of  recovery 
from  a  gunshot  fracture  of  the  thigh  ;  and  Bilguer, 
in  his  calculations  with  regard  to  those  who  re- 
cover from  gunshot  fractures,  sets  aside  those  of 
the  thigh-bone  as  being  of  a  nature  altogether 
liopeless.  In  the  present  improved  state  of  mi- 
litary surgery,  instances  sometimes  occur  of  re- 
covery from  this  fracture  ;  but  of  these  the 
number  will  be  found,  I  believe,  to  be  exceed- 
ingly small  in  comparison  with  those  who  die, 
particularly  when  the  fracture  has  had  its  seat 
above  the  middle  of  the  bone." 

According  to  the  observation  of  Percy,  scarcely 
two  of  ten  recover  who  have  suffered  gunshot 
fractures  of  the  thigh-bone.  Mr.  Guthrie,  who 
seems  to  have  paid  great  attention  to  this  subject, 
says  that  "upon  a  review  of  the  many  cases  which 
I  have  seen,  I  do  not  believe  that  more  than  one- 
sixth  recovered  so  as  to  have  useful  limbs  ; 
two-thirds  of  the  whole  died  either  with  or  without 
amputation  ;  and  the  limbs  of  the  remaining  sixth 
were  not  only  nearly  useless,  but  a  cause  of  nuich 
uneasiness  to  tliem  for  the  remainder  of  their 
lives."  (See  Guthrie,  On  Gunshol  Wounds,  p.  191 .) 

"  In  fractures  by  musket-bullets  of  the  lower 
pni-t  of  the  thigh-bone  (says  Dr.  Thomson)  re- 
covery not  unfrequently  takes  place  ;  and  both 
Schmuckcr  and  Mr.  Guthrie  conceive  that  they  are 
injuries  in  which  amputation  may  be  delayed  with 
safety.  It  would  be  very  agreeable  that  this 
opinion  should  be  confirmed  by  future  experience  ; 
but  it  appears  to  me  that  before  it  can  be  received 
as  a  maxim  in  military  surgery,  much  more  exteu- 
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sive  and  accurate  observation  than  we  yet  possess 
will  be  required,  with  regard  to  the  proportion  of 
those  who  recover  without  amputation,  or  after 
secondary  operations,  and  of  those  who  recover  after 
primary  amputation.  Of  those  who  had  suffered 
this  injury,  we  saw  comparatively  but  a  small 
number  recovering  in  Belgium,  and  they  had  been 
attended  with  severe  local  and  constitutional 
symptoms."  (See  Ohs.  made,  ^e.  in  Belgium,  p.  247, 
et  seq.) 

In  the  article  Amputation,  I  have  described 
the  manner  in  which  balls  produce  fissures  of 
several  inches  in  length  in  the  thigh-bone.  This 
state  of  the  bone,  observes  Dr.  Thomson,  must  be 
very  unfavourable  to  recovery,  and  his  conclusion  is, 
that  in  general,  even  in  fractures  of  the  lower  part 
of  the  thigh-bone,  a  greater  number  of  lives  will  be 
preserved  in  military  practice  by  immediate  ampu- 
tation, than  by  attempting  the  cure  without  that 
operation.  "  When  the  bone  appears,  on  a  careful 
examination,  to  be  broken  without  being  much 
splintered,  and  when  the  patient  can  be  removed 
easily  to  a  place  of  rest  and  safety,  it  may  be  right 
to  attempt  to  preserve  the  limb  ;  but  if  the  bone 
be  much  splintered,  or  if  the  conveyance  is  to  be 
long  or  uncertain,  it  will,  in  most  instances,  I  am 
convinced,  be  a  much  safer  practice,  even  in  frac-  ' 
tares  of  this  part  of  the  thigh-bone,  to  amputate 
without  delay. 

"  Musket-bullets,  in  passing  through  the  femur, 
near  to  the  knee-joint,  produce  fissures  of  the  con- 
dyles, which  generally  communicate  with  the  joint. 
These  cases,  like  those  in  which  the  bullets  have 
passed  directly  through  the  joint,  require  either  ex- 
cision of  the  joint  or  amputation. 

"  The  writings  of  military  surgeons  contain 
but  few  histories  of  cases  in  which  the  thigh-bone 
had  been  fractured  above  its  middle  by  the  passage 
of  musket-bullets.  These  are  cases,  I  believe, 
which  have  generally  bad  a  fatal  termination;  and 
the  danger  attendant  upon  the  amputation  which 
they  require,  seems  long  to  have  deterred  surgeons 
from  attempting  to  ascertain  what  advantages 
might  be  derived  from  the  employment  of  that 
operation.  Schmucker  recommends,  and  states 
that  he  had  practised  with  success,  immediate  am- 
putation in  those  cases  in  which  a  sufficient  space 
was  left  below  the  groin  for  the  application  of  the 
tourniquet.  It  is  curious  to  remark,  in  the  history 
of  amputation,  how  long  surgeons  were  in  dis- 
covering the  ease  and  safety  with  which  the  femo- 
ral artery  miyht  be  compressed  by  the  fingers,  or 
pads,  in  its  passage  over  the  brim  of  the  pelvis. 
M.  Boy,  from  the  inmiediatc  danger,  protracted 
suffering,  and  nltiniato  want  of  success,  which  he 
had  observed  to  follow  this  kind  of  injury,  urges 
strenuously  the  propriety  of  immediate  amputation. 
Mr.  Gutiirie's  opinion,  with  regard  to  the  dangerous 
nature  of  these  injuries,  and  the  advantages  to 
be  derived  in  them  from  immediate  amputation, 
coincides  in  every  respect  with  those  of  Schmucker 
and  Boy.  lie  ol)serves,  that  those  whose  thigh- 
bone has  been  fractured  in  its  upper  part  by  a 
musket-bullet,  generally  die,  with  great  suffering, 
before  the  end  of  tho  sixth  or  eighth  week,  and 
that  few  even  of  those  escape  in  whom  the  bone 
has  been  fractured  in  its  middle  part.  Of  the  few 
whom  we  saw,  who  had  survived  ginishot  fractures 
in  the  upper  part  of  the  thigh-bone,  in  Belgium, 
scarcely  any  one  could  bo  said  to  be  in  a  favourable 
condition.    In  all  the  limbs  were  much  contracted, 
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distorted,  and  swollen,  and  abscesses  had  formed 
round  and  in  the  neighbourhood  of  the  fractured 
extremities  of  the  bones.  In  some  instances,  these 
abscesses  had  extended  down  the  thigh;  but  more 
frequently  they  passed  upwards,  and  occupied  the 
region  of  the  hip-joint  and  buttocks.  In  several 
instances,  in  which  incisions  had  been  made  for  the 
evacuation  of  matter,  the  fractured  and  exfoliating 
extremities  of  the  bones,  sometimes  comminuted, 
and  sometimes  forming  the  whole  cylinder,  could 
be  felt  bare,  rough,  and  extensively  separated  from 
the  soft  parts  which  surrounded  them.  In  other 
instances,  these  extremities  were  partially  enclosed 
in  depositions  of  new  bone,  which,  from  the  quan- 
tity thrown  out,  seemed  to  be  present  in  a  morbid 
degree.  It  was  obvious  that,  in  all  of  these  cases, 
several  months  would  be  required  for  the  reunion 
of  the  fi-actured  extremities;  that,  in  some,  much 
pain  and  misery  was  still  to  be  endured  from  the 
processes  of  suppuration,  ulceration,  exfoliation,  and 
ejection  of  dead  bone  ;  that,  in  some  cases,  the 
patients  were  incurring  great  danger,  from  hectic 
fever,  and  from  diarrhcea ;  that  the  ultimate  re- 
covery in  most  of  them  was  doubtful,  and  that,  of 
those  in  whom  this  might  take  place,  there  was 
but  little  probability  that  any  would  be  able  to  use 
their  limbs  !  The  sight  of  these  cases  (says  Dr. 
Thomson)  made  a  deep  impression  upon  my  mind, 
and  has  tended  to  increase  my  conviction  that  this 
is,  of  all  others,  the  class  of  injuries  in  which  im- 
mediate amputation  is  most  indispensably  required." 
(See  OLs.  S{c.  in  Belgium,  p.  254 — 258.) 

Dr.  Thomson  adds,  that  what  has  been  said 
of  the  danger  of  fractures,  produced  by  musket- 
bullets,  in  the  upper  part  of  the  femur,  is  true  in 
a  still  greater  degree  of  those  which  have  their 
seat  in  the  neck  or  head  of  that  bone.  In  such 
instances.  Dr.  Thomson  joins  the  generality  of 
modern  army  surgeons  in  strongly  recommending 
amputation  at  the  hip-joint,  a  subject  of  which  I 
have  already  spoken.    (See  Amputation.) 

[The  more  recent  experience  of  the  Crimea  has 
confirmed  the  dangerous  nature  of  these  severe 
injuries  of  the  thigh-bone,  and  the  amputations 
which  many  of  the  cases  underwent  were  followed 
by  scarcely  better  results.  In  amputations  of  the 
upper  third  of  the  thigh  there  were  few  recove- 
ries. The  French  and  Russians  eventually  almost 
abandoned  operations  on  this  portion  of  the  limb. 
Amputations  at  the  middle  and  lower  third  were 
much   more   successful.     The   following  table, 
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extracted  from  the  History  of  tlie  Crimean  War, 
from  the  5th  of  April  1855  to  the  close  of  the  war, 
the  only  period  in  which  the  returns  distinguish 
the  results  at  the  upper  middle  and  lower  third, 
Shows  the  relative  mortality  of  each.] 
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On  Gunshot  Wounds  in  which  Amputation 
may  be  deferred. 

If, 

ays  Baron  Larrey,  it  be  possible  to  specify 
the  cases  in  which  amputation  ought  to  be  immedi- 
ately performed,  it  is  impossible  to  determine 
d  priori  those  which  will  require  the  operation 
subsequently.  One  gunshot  wound,  for  example, 
will  be  cured  by  ordinary  treatment,  while  another, 
that  is  at  first  less  severe,  will  afterwards  render 
amputation  indispensable,  whether  this  be  owing 
to  the  patient's  bad  constitution  or  the  febrile  dis- 
turbance induced.  However  this  may  be,  the  safe 
rule  for  fulfilling  the  indication  that  presents  itself, 
is  to  amputate  consecutively  only  in  circumstances 
in  which  every  endeavour  to  save  the  limb  is  mani- 
festly in  vain.  Upon  this  point  Larrey's  doctrine 
differs  from  that  of  Faure. 

The  latter  practitioner  admits  cases,  which  he 
terms  cases  of  tlie  second  kind,  in  which  he  delays 
amputation,  not  with  any  hope  of  saving  the  limb, 
but  in  order  to  let  the  first  symptoms  subside.  The 
operation,  done  between  the  fifteenth  and  twentieth 
day,  appears  to  him  less  dangerous  than  when  per- 
formed immediately  after  the  receipt  of  the  injury. 
At  the  above  period,  according  to  M.  Faure,  the 
commotion  occasioned  by  the  gunshot  injiuy  is 
dispelled;  the  patient  can  reconcile  himself  to  am- 
putation, the  mere  mention  of  which  fills  the  pu- 
sillanimous with  terror  in  a  greater  or  lesser  degree; 
the  debility  of  the  individual  is  no  objection  ; 
and  it  is  laid  down  as  an  axiom  "  that  the  conse- 
quences of  every  amputation,  done  in  the  first  in- 
stance, are  in  general  extremely  dangerous."  In 
support  of  this  theory  M.  Faure  adduces  ten  cases 
of  gunshot  injuries,  in  which,  after  the  battle  of 
Fontenoy,  the  operation  was  delayed,  in  order  that 
it  might  afterwards  be  performed  with  more  suc- 
cess :  a  plan  which,  according  to  the  author,  proved 
completely  successful.  (See  Prix  de  I' Acad,  de  CIdr. 
t.  viii.  e'd.  in-r2.) 

This  division  of  cases  for  amputation  into  two 
classes,  not  consistent  with  nature,  Larrey  con- 
ceives has  been  the  cause  of :»  great  deal  of  harm. 
Very  often  the  partisans  of  M.  Faure  have  not 
dared  to  resort  in  the  first  instance  to  amputation, 
the  dangers  of  which  they  exaggerate  ;  while  on 
other  occasions  they  have  amputated  consecutively 
without  any  success.  * 

Larrey  argues  that  the  effects  of  commotion,  in- 
stead of  increasing,  gradually  diminish  and  disap- 
pear after  the  operation.  He  will  not  even  admit 
that  the  patient's  alarm  ought  to  be  a  reason  for 
postponing  the  operation,  because  the  patient,  just 
after  the  accident,  will  be  much  less  afraid  of  the 
risk  which  ho  has  to  encounter  than  at  the  expira- 
tion of  the  first  four-find-twentj'  hours,  when  he 
has  had  time  to  reflect  upon  the  consequences  of 
the  injury,  or  of  amputation,  a  remark  made  by  the 
illustrious  Pare'. 

"  Experience  agreeing  with  my  theory  (saj'S 
Baron  Larrey)  has  proved  both  to  the  army  and 
navy  surgeons,  that  the  bad  symptoms  which  soon 
follow  such  gunshot  injuries  as  must  occasion  the 
loss  of  a  limb,  are  much  more  to  be  dreaded  than 
those  of  immediate  amputation.  Out  of  a  vast 
number  of  the  wounded,  who  suffered  amputation 
in  the  course  of  the  first  four-and-twenty  hours 
after  the  memorable  naval  battle  of  the  1st  of  June 
17i94,  a  very  few  lost  their  lives.  This  fact  has 
been  attested  by  several  of  our  colleagues,  and 
especially  by  M.  Fercoc,  surgeon  of  the  ship  Le 
Jcmmapes," 
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The  following  ia  said  to  be  an  extract  from  one 
of  his  letters : — 

"  After  the  naval  engagement  of  the  Ist  of  J une 
1794,  a  great  number  of  amputations  were  done 
immediately  after  the  receipt  of  the  injuries.  Sixty 
of  the  patients  wliose  limbs  had  been  tlius  cut  olf 
were  taken  to  the  naval  hospital  at  Brest,  and  put 
under  the  care  of  M.  Duret,  With  the  exception 
of  two  who  died  of  tetanus,  all  the  rest  were  cured; 
and  there  was  one  who  had  had  both  his  arms 
amputated.  The  surgeon  of  the  Ttmerairc,  which 
ship  was  captured  by  the  English,  was  desirous,  in 
compliance  with  the  advice  of  their  medical  men, 
to  defer  the  operation  which  manj'  of  the  wounded 
stood  in  need  of,  till  his  arrival  in  port ;  but  he 
had  the  mortification  to  see  them  all  die  during  the 
passage,"  &c. 

Larrey  next  acquaints  us  that  when  he  was  sent 
to  the  army  of  Italy,  in  1796,  he  had  also  the  pain 
of  seeing  in  the  hospitals  great  numbers  of  the 
wounded  fall  victims  to  the  confidence  which  many 
of  the  surgeons  of  that  army  placed  in  the  principles 
of  M.  Faure.  Buonaparte  saw  that  the  amhtdance 
volanie  was  the  only  thing  that,  in  the  event  of 
fresh  hostilities,  could  prevent  such  accidents,  and 
in  consequence  of  his  orders  Larrey  formed  the 
three  division  cV ambulance,  which  are  described 
in  his  Mcmoires  de  Chirurgie  Militaire. 

Since  this  period  it  has  always  been  customary 
in  the  French  armies  on  the  day  of  battle  to  make 
every  preparation  for  performing  amputations  as 
speedily  as  possible.  The  mere  sight  of  these  am- 
bulances  (always  attached  to  the  advanced  guard), 
says  M.  Larrey,  encourages  the  soldiers,  and  in- 
spires them  with  the  greatest  courage.  On  this 
occasion  the  following  anecdote  is  cited  from  Am- 
brose Parg : — This  famous  surgeon  having  been  ur- 
gently sent  for  by  the  Duke  de  Guise,  besieged  in 
Mentz,  to  attend  the  wounded  of  his  army  who 
were  in  want  of  assistance,  Ambrose  Pard  was 
shown  to  the  frightened  soldiers  at  the  breach. 
Upon  this  they  immediately  filled  the  air  with 
shouts  of  the  most  lively  joy,  and  cried  out, 
"  Nous  7ie  pouvons  plus  mourir,  sHl  arrive  que 
nous  soyona  blesses,  puisque  Pare,  est  parmi  nous.'" 
Their  courage  revived,  and  their  confidence  in 
this  skilful  surgeon  contributed  to  the  preserva- 
tion of  a  place  before  which  a  formidable  army  was 
destroyed. 

Larrey  desires  us  to  interrogate  the  invalids 
who  have  lost  one  or  two  of  their  limbs,  and 
nearly  all  will  tell  us  that  they  suflfered  amputa- 
tion a  few  minutes  after  the  accident,  or  in  the 
first  four  and  twenty  hours.  "  If  Faure  now  re- 
tains any  partisans,"  says  Larrey,  "  I  recommend 
them  to  repair  to  the  field  of  battle  the  day  after 
an  action  :  they  would  then  soon  be  convinced 
that,  without  the  prompt  performance  of  amputa- 
tion, great  numbers  of  soldiers  must  inevitably 
lose  their  lives.  In  Egypt  this  truth  was  parti- 
cularly manifested." 

The  following  communication  upon  this  point 
was  made  to  Baron  Larrey  by  M.  Mnsclet,  a 
French  surgeon  on  duty  at  Alexandria  : — 

"  In  the  naval  hospital  of  this  port,  I  have  seen 
eleven  soldiers,  or  sailors,  who  were  wounded  in 
the  naval  action  olf  Aboukir,  and  who  had  suf- 
fered amputation  in  the  first  four  and  twenty  hours. 
In  five  of  these  cases  the  operation  had  been  done 
on  the  arm  ;  in  two,  on  the  thigh  ;  and  in  three 
'others,  on  the  leg.    All  these  men  are  recovering. 


WOUNDS,  819 

In  the  army  hospital  there  have  been  only  three 
thigh  amputations,  which  we  performed  seven  or 
eiglit  days  after  the  battle,  and  these  three  patients 
died  a  few  days  after  the  operation,  although  the 
operation  was  done  methodically,  and  no  grave 
symptoms  prevailed  at  the  time  of  its  perform- 
ance. You  see,  sir,  experience  has,  in  this  in- 
stance, quite  confirmed  your  principles." 

In  1780,  during  the  American  Avar,  as  we  are 
informed  by  Larrey,  the  surgeons  of  the  French 
followed  the  maxim  then  generally  adopted  in 
France,  that  the  operation  should  not  be  under- 
taken till  after  the  subsidence  of  the  first  sym- 
ptoms. Almost  all  the  patients  thus  treated  died 
after  the  operation.  On  the  contrarj',  the  Ameri- 
cans, who  had  the  boldness  to  amputate  imme- 
diately (or  in  the  first  foiir-and-twenty  hours) 
upon  many  of  their  wounded  countrymen,  lost 
only  a  very  few.  Yet  M.  Dubor,  at  that  time 
surgeon  to  the  Artois  dragoons,  and  from  whom 
Larrey  has  collected  this  fact,  states  that  the 
situation  of  the  hospital  for  the  French  wounded 
was,  on  many  accounts,  the  most  advantageous. 
(^Dubor,  Tliese  hiaugurale,  souienue  16  Sept.  1803, 
a  VEeole  de  Strasbotirg.) 

Admitting  that,  by  a  concurrence  of  fortunate 
circumstances,  which  are  not  always  to  be  calcu- 
lated upon,  some  patients  escape  the  danger  of  the 
first  symptoms,  as  Larrey  remarks,  this  proves 
nothing  in  favour  of  doing  the  operation  after- 
wards ;  it  must  be  seen  what  nature  will  do 
towards  the  event  of  the  case.  If,  at  the  end  of 
twenty  or  thirty  days,  the  prognosis  is  as  bad  as 
it  was  previously,  amputation  cannot  be  avoided. 
Thus  all  the  suiferinga  which  the  patient  has  en- 
dured have  been  undergone  for  nothing,  and  the 
operation  will  now  be  attended  with  considerable 
risk,  inasmuch  as  the  patient  is  in  a  dangerously 
weakened  state.  If  nature  revives  at  all,  no 
doubt  the  success  of  the  operation  becomes  more 
probable;  but,  in  this  case,  the  surgeon,  instead  of 
having  recourse  to  amputation,  should  ledouble 
his  efforts  to  preserve  the  limb. 

Cases  demanding  Amputation  con- 
secutively. 

First  case.  A  spreading  Morlificatimi. — If  the 
disorder  were  owing  to  an  internal  and  general 
cause,  it  would  be  rashness  to  amputate  before 
nature  had  put  limits  to  the  disease.  Larrey 
describes  this  species  of  gangrene  as  being  dis- 
tinguished from  that  kind  which  is  named  irau- 
maiic  by  the  symptoms  which  precede  and  accom- 
pany it.  These  symptoms  are  similar  to  those 
which  are  observed  in  nervous  and  typhoid  fevers. 
Here  the  operation  ought  to  be  deferred,  and  en- 
deavours made  to  combat  the  general  causes  with 
regimen  and  internal  medicines. 

But  when  gangrene  is  traumatic,  Larrey  advises 
the  limb  to  be  immediately  cut  off  above  the  dis- 
organised part.  Several  facts  in  support  of  this 
doctrine  are  related  by  this  experienced  surgeon 
in  his  Mem.  stir  la  Gangrene  Traumatiquc.  (See 
Moutification.) 

In  that  part  of  the  Dictionary  will  be  found 
additional  observations  in  favour  of  the  practice 
adopted  and  recommended  by  Larrey,  which  is  so 
opposite  to  that  inculcated  by  Sharp,  Pott,  and 
the  generality  of  writers. 

In  the  article  Amputation,  I  have  noticed  a 
particular  case  of  gangrene,  which  has  been  pointed 
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out  by  Mr.  Guthrie  aa  demanding  tlie  early  per- 
formance of  amputation,  and  a  deviation  from  the 
old  rule  of  waiting  till  the  mortification  has  ceased 
to  spread.  {On  Gunshot  Wounds  of  the  Extremi- 
ties, p.  63,  &c.) 

Secoiul  case.  Bad  State  of  tlie  Wound. — It 
often  happens  that,  in  gunshot  wounds  compli- 
cated with  fractures,  notwithstanding  the  most 
skilful  treatment,  the  discharge  becomes  of  a  bad 
quality  ;  the  fragments  of  bone  lie  surrounded 
with  the  matter,  and  have  not  the  least  tendency 
to  unite  ;  the  patient  is  attacked  with  hectic 
fever,  and  a  colliquative  diarrhcea.  Under  these 
circumstances,  life  may  sometimes  be  preserved  by 
amputation. 

[Secondary  amputation  may  become  necessary 
on  gangrene  _  setting  in  after  ligature  of  a  main 
vessel  of  a  limb,  or  a  vessel  may  be  secondarily 
injured  by  a  fractured  bone  where  it  maybe  impos- 
sible to  secure  both  ends  of  the  bleeding  vessel, 
and  the  heemorrhage  cannot  be  arrested  in  any 
other  way:  in  such  a  case,  amputation  must  be  had 
recourse  to  as  a  last  resort.] 

_  Third  case.  Bad  State  of  the  Stump. — In  hos- 
pitals, the  cure  of  amputation  is  sometimes  pre- 
vented by  a  fever  of  a  bad  character.  The  stump 
swells,  the  integuments  become  at  first  retracted, 
and  then  everted  and  diseased  a  good  way  upwards. 
The  vyound  changes  into  a  fungous  ulcer,  the  cica- 
trisation of  which  is  hindered  by  the  deep  disorder 
of  the  bone  and  the  ulceration  of  the  soft  parts. 
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The  extremity  of  the  bone  projects.  In  order  to 
remedy  this  last  evil,  it  has  been  proposed  to  saw 
oif  the  projecting  part  of  tlie  bone,  and,  with  this, 
even  to  amputate  all  the  flesh  beyond  the  level  oi 
the  skin.  Larrey  condemns  such  practice  as  uii 
necessary  and  dangerous,  and  he  recommends 
giving  nature  time  to  bring  about  exfoliation.  (Se;- 
Mim.  de  Chir.  Militaire,  t.  ii.)  Exceptions  to  this 
advice,  however,  are  met  with. 

[Larrey  was  of  opinion  that  secondary  amputa- 
tion, performed  on  the  very  first  appearance  of 
acute  tetanus,  or  for  the  chronic  form  of  that  dis- 
order,  checked  the  disease.  One  of  his  patient? 
recovered  after  undergoing  the  operation,  and 
few  other  cases  are  recorded  where  beneficial  results 
followed.  This  doctrine  is,  however,  entirely  re- 
nounced both  by  the  modern  French  and  English 
surgeons;  and  no  one,  that  I  am  aware  of,  now  re- 
commends amputation  for  the  acute  form  of  that 
malady. 

In  certain,  though  rare  instances,  secondary  am- 
putation may  be  demanded,  where  haemorrhage 
persists  from  a  wound  or  compound  fracture  in 
which  all  other  means  have  failed  to  restrain  it. 
Styptics,  pressure  either  on  the  wound,  or  compres- 
sion of  the  main  artery,  or  ligature,  ought  to  be 
resorted  to  previous  to  having  recourse  to  amputa- 
tion; and  this  measure  should  only  be  adopted  as  a 
last  resource  for  the  preservation  of  the  life  of  the 
patient.  Such  a  case,  I  believe,  only  once  occurred 
in  the  campaign  before  SebastopoL] 

[Return  showing  the  number  and  results  of  Amputations  in  Non-commissioned  Officers  and  Privates 
m  the  Crimean  War,  from  1st  of  April  1855  to  the  close  of  the  War.] 
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[Return  showing  the  numljer  and  results  of  Amputations  performed  from  the  conimencement  to  the 
close  of  the  Crimean  War  in  Commissioned  Officers.] 
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[Gunshot  Wounds  of  the  Head.] 

[A  considerable  proportion  of  the  wounds  and 
injuries  received  in  action,  and  more  especially  in 
sieges,  occur  in  this  region.    Many  of  them  are 
superficial,  affecting  only  the  scalp;  and  when  this 
is  extensively  torn  and  stripped  from  the  bone,  it 
becomes  a  severe,  if  not  a  dangerous,  injury.  But 
very  commonly  the  bone  itself  is  fractured  and 
even  depressed,  and  the  membranes  become  sepa- 
rated from  the  bone  or  lacerated,  and  the  brain 
itself  implicated.     Bullets  liaving  little  velocity 
fracture  and  depress  a  circumscribed  portion  of 
bone;  with  greater  velocity  they  perforate,  and 
even  pass  out  again,  very  often  extensively  frac- 
turing the  cranium  in  doing  so.    The  danger  of 
these  latter  injuries  is  due  more  to  the  lesion  or 
disturbance  of  the  brain  and.  its  membranes  than 
to  the  mere  fracture  of  the  bone  itself  ;  and  this 
danger  may  be  primary,  owing  to  extravasation  of 
blood,  or  to  a  portion  of  the  skull  having  been 
forced  inwards,  thereby  compressing  the  brain  ;  or 
serious  symptoms  may  be  excited  by  the  lodgment 


of  a  part  or  the  whole  of  the  missile,  or  by  spicula 
of  bone,  or  other  foreign  substance  which  the  ball 
has  carried  in  along  with  it.  The  secondary  evils 
to  be  apprehended  arise  either  from  inflammation  of 
the  membranes  or  the  substance  of  the  brain  itself. 

Gunshot  injuries  in  this  region  diiTer  from  those 
occurring  in  civil  life,  inasmuch  as  their  most  fre- 
quent seat  is  at  the  upper,  lateral,  anterior,  or  poste- 
rior parts  of  the  skull,  while  those  produced  in  civil 
life,  most  generally  arising  from  falls,  affect  the  base. 
Bullets  perforating  the  brain,  or  penetrating  and 
lodging  deeply  in  it,  are  almost  always  attended 
with  fatal  results.    Some  extraordinary  instances  of 
recovery  are  related  by  Larrey  and  by  Mr.  Guthrie, 
both  after  removal  of  the  ball  and  without.  {Com- 
mentaries  of  Surgery,  edit.  6.)    These  injuries  are 
so  fully  treated  of  in  the  article  "  PIead,  Injuries 
of  iJie,'''  in  which  the  subject  of  gunshot  wounds  is 
included,  that  I  refer  the  reader  to  it  for  more 
detailed  information,  and  for  the  treatment,  and 
content  myself  with  appending  the  results  of 
injuries  to  the  head  occurring  at  the  siege  of  Se- 
bastopo].] 


[Tables  showin'^  the  number  and  results  of  the  cases  of  Gunshot  Injury  to  the  Head  treated  from 
°      the  1st  of  April  1855  to  the  close  of  the  Crimean  War.] 

Non-commissioned  Officers  and  Frivalos. 


Simple  flesh  contusions  and  r  slight 
wounds  severe 

With  contusion  and  fracture  of  bonesof  i 
cranium  without  known  depression  ^ 

With  contusion  and  fracture  of  bones  i 
of  the  cranium  with  depression  J 

Penetrating  the  cranium     .    .  . 

Perforating  the  cranium      .    .  . 

Total    .  . 


-3 

DIED. 

o 

Total  treats 

In  the  re- 
gimental 
hospitals. 

In  the  se- 
condary 
hospitals. 

Ofotherdis- 
eases  while 

under 
treatment. 

Total  die( 

^  Discharge( 
duty. 

Invalided 

441 

0 

0 

0 

0 

427 

14 

189 

7 

0 

1 

0 

131 

50 

61 

20 

3 

0 

23 

27 

11 

74 

4G 

7 

0 

53 

9 

12 

C7 

65 

1 

1 

67 

0 

0 

19 

19 

0 

0 

19 

0 

0 

851 

157 

11 

2 

170 

594 

87 
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Commissioned  Officers. 


Simple  flesh  contusions  and  wounds  /  slight 

I  severe 

With  contusion  and  fracture  of  bones  of  the  cranium  without  •, 
known  depression   } 

With  contusion  and  fracture  of  bones  of  the  cranium  with 
known  depression  _  ]■ 

Penetrating  the  cranium    .  ,  

Perforating  the  cranium  

Total  


Total 
treated 

Total 
died. 

Dis- 
charged 
to  duty. 

Invfl- 
lided. 

25 

0 

22 

Q 
D 

13 

0 

7 

6 

2 

1 

0 

1 

2 

2 

0 

0 

S 

S 

0 

0 

0 

0 

0 

0 

47 

8 

29 

10 

[Gunshot  Wounds  op  the  Face.] 
[Wounds  of  this  region  are  not  often  fatal,  nor 
even  in  the  large  majority  of  cases  are  they  to  be 
considered  dangerous.  During  the  war  in  the 
Crimea  only  18  terminated  unsuccessfully  out  of 
75]  examples  of  this  injury;  and  one  of  these 
was  from  tetanus;  two  from  inflammation  of  the 
membranes  of  the  brain  supervening,  where  the 
eye  had  been  destroyed;  and  two  from  the  same 
cause,  where  no  injury  to  this  organ  had  taken 
place;  and  two  were  complicated  with  extensive 
burns  from  explosion.  Among  the  officers  no  fatal 
case  occurred. 

When  caused  by  grapeshot  or  fragments  of  shell 
they  are  frequently  followed  by  profuse  ha;mor- 
rhage,  either  as  an  immediate  consequence  of  the 
injury,  or  on  the  detachment  of  sloughs,  or  separa- 
tion of  dead  bone.  This  bleeding  it  is  often  very 
difficult  to  restrain,  especially  where  the  injured 
vessel  is  deep  and  contained  in  long  canals.  The 
same  troublesome  bleeding  not  unfrequently  occurs 
after  bullet  wounds. 

Great  distress  is  occasioned  by  the  pain,  swell- 
ing, and  high  inflammatory  symptoms  that  follow 
upon  severe  injuries  of  this  part,  and  tliey  fre- 
quently lead  to  great  deformity.  Tlie  sinuses  of 
the  face  are  very  often  perforated,  and  occasionally 
balls  lodge  in  them.  The  spherical  bullets  may 
sometimes  be  split  by  contact  with  the  edges 
of  the  bones,  or  they  may  be  flattened  against 
the  surface  of  them.  Penetration  of  the  frontal 
sinuses  occasionally  occurs,  and  not  unfrequentl y 
leads  to  fistulous  openings  of  these  cavities  ;  or 
bullets  may  lodge  in  them  without  fracturing'  or 
otherwise  injuring  their  inner  wall,  and  conse- 
quently without  disturbance  of  the  brain  ;  or  they 
may  become  so  impacted  in  them  as  to  be  inca- 
pable of  removal,  except  by  means  of  an  elevator, 
or  the  opening  in  the  external  table  will  some- 
times require  to  be  enlarged  before  they  can  be 
extracted. 

The  globe  of  the  eye  may  be  destroyed,  or  vision 
become  impaired,  or  altogether  lost,  where  there  is 
no  apparent  injury  to  the  organ  itself.  In  other 
cases  amaurosis  may  be  the  result  of  the  injury 
witliout  there  being  any  lesion  of  the  optic  nerve, 
ilie  lodgment  of  bullets  in  the  orbital  fossaj,  in 
rear  of  the  eyeball,  will  occasion  protrusion,  inflam- 
mation, and  suppuration  of  that  organ,  and  even 

'"ghuTKlr:;.  "'^^'^^^ 

aw^*!?''  ""'^  or  forepart  of  the  face  is  carried 
■^^ay  bj,  grape  or.  other  large  shot,  whereby  the 


cavities  of  the  nostrils  and  the  maxillary  sinuses 
are  exposed,  violent  inflammation  of  the  lining 
membrane  of  these  cavities  as  well  as  of  the  integu- 
nients  of  the  face  is  siu-e  to  supervene.  The  duct 
of  the  parotid  gland  is  liable  to  division  by  wounds 
m  Its  neighbourhood;  if  the  cavity  of  the  mouth  is 
not  penetrated,  this  injiuy  will  in  all  probability 
be  followed  by  a  salivary  fistula.  Mr.  Guthrie 
recommends  in  such  a  case,  that  the  wound  should 
be  extended  into  the  mouth,  and  the  external 
opening  be  made  to  heal  before  the  internal,  which 
latter  must  be  kept  open,  so  as  to  prevent  the  oc- 
currence of  a  fistula.  {CommetUaries,  edition  6, 
p.  524.)  Wounds  in  this  part  of  the  face  some- 
times implicate  the  trunk,  or  some  of  the  large 
branches  of  the  portio  dura  nerve,  thereby  produ- 
cing more  or  less  complete  paralysis  of  the  muscles 
ot  that  side  of  the  face. 

Should  the  lachrymal  bones  or  sac  be  injured 
by  bal  s  or  sword-cuts,  the  tears  usually  continue 
tlirough  life  to  run  over  the  face,  and  cause  much 
inconvenience;  much  good  may  however  be  effected 
by  early  attention  to  such  accidents. 

Wounds  of  the  upper  jaw  are  attended  with 
great  sug-ering  and  distress.  Bullets  entering  the 
mouth  generally  break  the  teeth  and  fracture  the 
bones  of  this  or  the  lower  jaw,  as  well  as  wound 
the  tongue  and  soft  palate.  Considerable  portions 
of  the  tongue  may  be  destroyed  without  the  speech 
being  much  affected.  Extraction  of  loose  frag- 
ments of  bone  require  very  generally  to  be  made 
after  these  wounds,  and  sometimes  larger  portions 
which  are  fixed  render  their  removal  necessary, 
owing  to  their  projection  into,  and  encroachment 
on,  the  cavity  of  tlie  mouth. 

Injuries  of  the  lower  jaw  are  very  common,  more 
so  even  than  those  of  the  upper,  and  are  very  trou- 
blesome and  difficult  to  treat,  ns  well  as  tedious 
in  their  progress  ;  many  of  them  end  in  great  de- 
formity. M.  Baudens,  in  some  severe  cases,  cut  down 
upon  the  fractured  bone  and  sawed  off  the  broken, 
irregular,  and  pointed  ends;  the  cases  did  very  well, 
the  wounds  becoming  speedily  healed.  {C/iiiiqM 
dcs  Pkiies  d' Amies  a  feu.) 

A  very  interesting  case  of  this  injury  is  detailed 
in  tlie  History  of  the  British  Army  in  the 
Crimea,]).  305,  where  the  whole  of  the  lower  jnw 
included  between  the  angles  was  so  comniinuted 
by  grapeshot  tliat  the  fragments  were  entirely 
removed.  Owing  to  the  tongue  liaving  lost  i'^ 
bony  support  in  front,  it  had  a  tendency  to  f^'" 
backwards  and  close  the  opening  of  the  glottis. 
To  remedy  this,  the  man  of  his  own  accord  lay  in 
a  position  bo  as  to  have  the  face  in  the  prone  pos- 
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tme  as  much  as  possible,  in  order  that  the  weight  a  devious  course  in  the  region  of  the  face,  such  as 
of  the  organ  might  assist  in  keeping  it  in  its  entering  at  the  external  meatus  of  the  ear  and 
ition  passing  out  at  the  nose,  or  passing  in  at  the  trontal 

^^Musket  balls,  and  this  observation  refers  more  sinus  and  escaping  by  the  mouth.  {Hennen^s  Mili- 
particularly  to  the  spherical  form,  sometimes  take  tary  Surgeyy.) 
Table  showing  the  number  and  iresults  of  cases  treated  from  the  commencement  to  the  end  of  the 

Crimean  War. 
Commissioned  Officers. 


Total 
treated. 

|toduty. 

Inva- 
lided. 

Penetrating  or  perforating  the  bony  structui'es 

r  slight 
I  severe 

r  one  eye. 
>■  both  eyes. 

25 
8 
6 
1 
0 

0 
0 
0 
0 
0 

25 
3 
I 
0 
0 

0 
5 
5 
1 
0 

40 

0 

29 

11 

Table  showing  the  number  and  results  of  cases  treated  from  1st  of  April  1855  to  the  end  of  the 

Crimean  War. 
Non-commissioned  Officers  and  Privates. 


DIED. 

>* 

Total  treated 

In  the 
primary  or 
regimental 
hospitals. 

In  the 
secondary 
hospitals. 

other  diseases 
while  under 
treatment. 

Total  died. 

Discharged  to  di 

Invalided. 

Simple  flesh  contusions  and  (-slight 

wounds  ■  .    •  '•severe 

Penetrating  or  perforating  the  bony  structure 

r  one  eye 

With  lesion  of    ...    •     \  j^oth  eyes 

274 
108 
107 
42 
2 

0 
1 

9 
3 
0 

0 
0 
1 
0 
0 

0 
0 
0 
0 
0 

0 
] 

10 

3 
0 

267 
96 
58 
24 
0 

7 

11 
39 
15 
2 

533 

13 

1 

0 

14 

445 

74 

Trealmeiit.—Fo-c  restraining  the  hajmorrliage, 
which  is  often  a  matter  of  much  moment  and  con- 
siderable difficulty,  styptic  applications  or  plugs 
of  lint  pressed  into  the  wound  are  necessary.  Per- 
chloride  of  iron,  tincture  of  raatico,  and  acetate  of 
lead,  have  all  been  found  useful,  or  lumps  of  ice 
placed  in  the  wound.  As  a  last  resource,  when 
these  means  and  pressure  have  failed,  the  external 
carotid  artery  may  be  required  to  bo  ligatured  for 
wounds  of  one  or  more  of  its  branches,  lor  it  is 
seldom  in  deep  wounds  that  you  can  get  at  the 
bleeding  vessel  or  vessels  themselves. 

To  diminish  the  swelling  and  inflammation  fol- 
lowing upon  wounds  of  the  tongue,  it  will  be 
necessary  to  apply  leeches,  or  scarify,  or  make 
incisions,  and  to  freely  administer  antinionials  and 
mercury.  For  adjustment  of  the  soft  parts  in 
these  wounds  of  the  face,  especially  after  shell 
injuries,  the  use  of  sutures  is  found  very  beneficial. 

"  In  fractures  of  the  bones  of  the  face  from 
gunshot,  we  make  an  exception  to  the  general 
rule  of  removing  fragments  which  are  nearly  de- 
tached. The  large  supply  of  blood  which  is  sent 
to  every  structure  in  this  region,  enables  pieces  of 
bone  to  resume  their  full  connection  with  the  other 
tissues,  when  detached,  in  a  way  that  would  be 
fatal  to  similarly  placed  portions  in  other  parts. 
Hence  the  rule,  not  to  extract  any  spicula  whose 
attachment  has  not  been  completely  destroj'ed,  and 
whose  direction  is  not  opposed  to  a  proper  union  of 


the  broken  parts.  The  exfoliation  which  follows 
in  injuries  of  the  bones  of  the  face,  is  slight  as 
compared  with  those  of  other  parts."  (iMaclcod, 
Surgery  of  lite  Crimean  War,  p.  222.) 

In  wounds  of  the  eyelid  and  its  appendages, 
great  care  is  necessary  for  the  nice  adjustment  of 
the  divided  portions;  the  use  of  fine  sutures  for  this 
purpose  is  fibsolutely  necessary.] 

Gunshot  Wounds  of  the  Nkck. 

[Superficial  wounds  of  this  region  do  not  differ 
from  the  corresponding  injuries  inflicted  on  other 
parts  of  the  body,  and  require  no  particular  descrip- 
tion or  peculiar  treatment.  When  the  deeper  and 
more  important  structures  are  implicated  in  the 
injury,  we  usually  have  them  followed  by  restless- 
ness, cough,  oppressed  breathing,  nausea,  great 
irritability  of  the  stomach,  and  sundry  nervous 
attcctions,  the  consequence  of  injury  to  the  commu- 
nicating nervous  distributions  so  aliundant  in  this 
situation.  (Hi'n7icn's  Military  Surgery,  edition  3, 
p.  3C1.) 

In  no  wounds  are  there  more  remarkable  escapes 
for  the  main  blood-vessels  than  in  injuries  occurring 
in  this  region.  Muskct-balls  I'rcquently  traverse 
cloeo  to  the  vessels,  even  between  the  artery  and 
vein  without  wounding  either.  A  ease  of  this 
kind  came  under  my  notice  in  the  campaign  before 
Sebastopol,  where  a  full  sized  Minie'  bullet  passed 
between  the  subclavian  artery  and  vein,  separating 
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Woiinds  of  the  krynx  are  not  uncommon,  as 
might  be  expected  from  its  size,  prominence,  and 
fiuperhcial  position;  more  or  less  complete  aphonia 
3S  a  necessary  consequence  of  such  injury.  This 
failure  of  the  voice  lasts  for  a  considerable  period, 
but  IS  eventually  restored  when  the  wound  heals. 
A  troublesome  and  continued  cough  very  generally 
accompanies  these  wounds,  often  leading  to  maras- 
mus, and  sj-mptoras  closely  allied  to  phthisis.  In 
some  instances  an  aggravated  form  of  inflammation 
ensues,  which  spreads  to  the  lungs  and  threatens 
the  hie  of  the  sufferer.    Dyspncea  is  often  very 
urgent,  and  renders  the  operation  of  tracheotomy 
absolutely  necessary  for  its  relief.    Emphysema  is 
not  an  uncommon  attendant  of  wounds  of  this 
organ  and  the  trachea.    The  cartilages  sometimes 
become  thickened  and  eroded,  and  portions  exfo- 
iiate.    All  injuries  involving  tlie  larynx  and  tra- 
chea must  be  looked  upon  as  dangerous;  they  are 
attended  with  much  suffering  and   distress  to 
the  patient,  require  much  attention  and  careful 
treatment,  and  the  cure    is  often  tedious  and 
prolonged.] 

The  practice  of  Earon  Larrey  furnishes  a  curi- 
ous example,  m  which  the  epiglottis  of  a  French 
soldier  was  shot  off  at  the  battle  of  Alexandria 
on  the  21st  of  March  1801.  The  ball  entered 
a.t  the  angle  of  the  jaw,  crossed  the  throat  ob- 
liquelj',  and  came  out  at  the  opposite  side  of  the 
neck.  The  base  of  the  tongue  was  grazed,  and 
the  epiglottis  shot  away;  the  patient  spat  it  up 
after  the  accident,  and  showed  it  to  the  surgeon 
•who  first  saw  him. 

The  patient  was  not  in  much  pain ;  but  his 
voice  was  hoarse,  feeble,  and  scarcely  audible. 

When  he  first  attempted  to  swallow,  he  was 
seized  with  a  convulsive  suffocating  cough,  attended 
with  vomiting.  Annoyed  by  thirst,  which  the 
extreme  heat  of  the  weather  and  the  irritation 
of  the  wound  excited,  he  incessantly  repeated  his 
attempts  to  drink;  but  alwa3-3  with  the  same 
result.  Four  days  were  passed  in  this  deplorable 
condition.  He  already  experienced  violent  com- 
plaints in  his  stomach  ;  continued  loss  of  sleep  ; 
he  had  a  small  accelerated  pulse  ;  and  was  begin- 
ning to  look  thin. 

If  the  patient  had  been  abandoned  to  the  re- 
sources of  nature,  he  would  have  died  in  the 
course  of  a  few  days.    The  most  urgent  indication 
was  to  appease  the  hunger  and  thirst.    An  elastic 
gum  tube  was  introduced  into  the  pharynx,  and 
by  moans  of  it  the  patient  was  given  some  drink, 
which  relieved  him  much,  and  afterwards  some 
rich  broth.    The  patient  was  fed  in  this  manner 
for  SIX  weeks,  at  tlie  end  of  which  time  he  was 
able,  without  the  assistance  of  the  tube,  to  swallow 
thick  panndo,  and  thickened  rice,  made  into  little 
balls.    The  power  of  speech  and  deglutition  in 
time  became  more  perfect,  in  consequence,  as 
l^arrey  imagines,  of  an  enlargement  of  the  arvte- 
noid  cartilages,  and  an  expansion  of  that  part  of 
the  base  of  the  tongue  which  lies  next  to  the 
glottis  having  formed  a  sort  of  substitute  for  the 
— 149  ""^         ■^'^'^''""'<^'  P- 

The  foregoing  case  illustrates  the  utility  of 
n  edirlr™!*"''"  f"""  =°"^-eyi'>g  nourishment  and 
of  the  t'h,.  7"        «»°P''"g"«  in  some  wounds 
the  throat.    All  practitioners  should  be  duly 
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impressed  with  the  necessity  of  having  such  in- 
struments always  at  hand.  The  patient,  whose 
case  IS  above  recited,  owed  his  preservation  alto- 
gether to  this  means,  without  which  he  must  have 
been  starved  to  death. 

In  the  4th  vol  of  the  above  work,  p.  247  is 
recorded  another  case,  in  which  a  gunshot  wound, 
that  took  away  the  epiglottis,  and  broke  the  os 
Hyoides,  was  successfully  treated. 
_  [Wounds  of  the  pharynx  not  unfrequently  occur 
in  common  with  the  larynx;  the  same  musket-ball 
passing  through  both  structures.  Many  of  these 
injuries  are  produced  by  a  bullet  entering  some 
part  ot  the  face  and  escaping  at  the  neck.  Diffi- 
cult deglutition  is  the  most  prominent  symptom  of 
this  lesion. 

The  cesophagus  is  much  more  rarely  wounded, 
iiaron  Larrey  records  only  one  example  of  this 
injury  which  fell  imder  his  notice  during  an  exten- 
sive experience  of  more  than  thirty  years.  The 
symptoms  manifested  in  this  lesion  are  an  ardent 
and  inextinguishable  thirst,  arising  from  injiu-y  to 
the  pneumogastric  plexus  of  nerves,  and  the  food  or 
drink  swallowed  passing  out  of  the  wound.  The 
patient  therefore  requires  to  be  supported  by  liquid 
nourishment  introduced  through  a  flexible  tube, 
and  care  should  be  emplo}'ed  in  doing  this  that 
the  instrument  does  not  pass  through  the  wound,  or 
re-open  it  if  it  is  partially  closed,     Larrey  recom- 
mends that  the  thirst  should  be  allayed  by  lavements 
and  slightly  tepid  baths,  and  the  lips  be  con- 
stantly moistened.    H:e  narrates  the  case  which 
fell  under  his  care,  a  very  interesting  and  instruct- 
ive one,  though  it  terminated  fatally;  the  wound 
having  been  unfortunately  re-opened  after  closure, 
from  the  patient  freely  partaking  of  solid  food  and 
drink  before  the  union  was  sufficiently  established. 

Division  or  wounds  of  the  carotid  arteries  mostly 
terminate  fatally  from  haemorrhage  on  the  field. 
Should  surgical  assistance  be  speedily  at  hand,  the 
vessel  must  be  temporarily  compressed  above  and 
below  the  wound,  and  afterwards  both  ends  of  the 
divided  artery  secured  by  ligature.    As  a  con- 
sequence-of  the  division  or'injury  of  some  one  or 
more  of  the  cervical  nerves,  partial  or  complete 
paralysis  of  the  upper  extremity  may  ensue;  this 
occurrence  follows  immediately  upon  the  infliction 
of  the  wound  in  some  instances,  but  not  till  after 
the  lapse  of  some  daj's  in  others;  in  general  such 
injuries  arc  accompanied  with  severe  pain.  The 
lodgment  of  balls  deeply  in  the  neck,  near  the 
large  nerves,  occasions,  according  to  Baron  Larrey, 
severe  tetanic  affections;  sometimes,  balls  so  lodge"d 
are  observed  occasionally  to  become  encysted,  but 
they  are  more  generally  followed  by  suppuration, 
and  their  removal  becomes  a  matter  of  necessitjs 
if  there  is  a  possibility  of  its  being  accomplished; 
as  a  rule,  whenever  they  can  be  reached,  extraction 
should  be  attempted,  as  they  are  oftener  than  not 
followed  by  troublesome  consequences.  Wounds 
of  the  posterior  region  of  the  neck  are  unattended 
with  danger  unless  they  penetrate  to  the  spinal 
canal,  fracturing  the  vertebra-,  or,  what  is  still  more 
serious,  injuring  the  spinal  marrow  and  leading  to 
a  fatal  result. 

The  treatment  of  these  wounds  generally  shotiW  " 
be  antiphlogistic,  especially  where  the  larynx  or 
trachea  is  concerned,  and  opiates  should  be  pre- 
scribed to  allay  the  frequent  and  harassing  cough. 
For  further  information  on  this  subject,  a"''  f"' 
tile  treatment,  consult  the  article  Wounds.] 
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[The  following  Table  shows  the  number  and  results  of  cases  of  Gunshot  Wounds  of  the  Neck,  treated 
from  1st  April  1855  to  the  end  of  the  Crimean  War.] 

Non-commissioned  Officers  and  Privates. 


DIED. 

(A 

Total  treated 

In  the  regimen- 
tal or  primary 
hospitals. 

In' the  secon- 
dary hospitals. 

Of  other  dis- 
eases while  un- 
der treatment 
for  wounds. 

Total  died. 

Discharged  to  di 

Invalided. 

Simple  flesh  contusions  and  /slight 
wounds      ......  "-severe 

/Pharynx  .... 

With  lesionof  the  ■  j^J^^  cesophagus 

47 
76 
1 
2 

■  1 
1 

0 
2 
1 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
1 
0 
0 
0 
0 

0 
3 
1 
0 
0 
0 

47 
60 
6 
1 
0 
0 

0 
13 
0 
1 
1 
1 

128 

3 

0 

1 

4 

108 

16 

[Shows  the  number  and  result  of  cases  treated  from  the  commencement  to  the  close  of  the  Crimean  War.] 

Commissioned  Officers. 


Total 
treated. 

Total 
died. 

Dis- 
charged 
to  duty. 

Inva- 
lided. 

f  slight 
\  severe 

4 
12 
3 

0 
0 
2 

4 
4 
0 

0 
8 
1 

Total    .  . 

19 

2 

8 

9 

Gunshot  Wounds  of  the  Chest. 

Wounds  of  the  lungs,  abstracted  from  other 
mischief,  are  not  always  fatal.  Balls  have  been 
found  in  the  substance  of  the  lungs  after  having 
lodged  there  twenty  years,  during  the  whole  of 
which  time  the  patients  were  healthy,  and  free 
from  symptoms  indicative  of  the  case.  {Percy, 
Manuel,  ^c.  p.  25.)  Mr.  Hunter  liad  some  rea- 
son to  believe  that  wounds  of  the  lungs  produced 
by  balls  were  generally  less  dangerous  than  such 
as  were  made  with  sharp-pointed  instruments  ;  for 
ho  had  seen  several  patients  recover  after  they 
had  been  shot  through  the  lungs,  while  other  per- 
sons died  of  very  small  wounds  of  those  organs, 
made  with  swords  and  bayonets.  Perhaps  one 
cause  of  tliis  fact  may  be  owing  to  the  circum- 
stance of  gunshot  wounds  generally  bleeding  less 
than  other  wounds,  so  that  tliero  is  not  so  much 
danger  of  blood  being  effused  in  the  cavity  of  the 
chest,  or  the  cells  of  the  lungs.  The  indisposition 
of  the  orifice  of  a  gunshot  wound  to  heal  quickly, 
is  also  another  circumstance  that  must  lessen  the 
hazard,  as  whatever  matter  happens  to  be  cxtra- 
vasated  has  thereby  an  opportunity  of  escaping. 

But,  from  what  has  been  stated,  it  must  not  be 
inferred  that  gunshot  wound  of  the  lungs  are  not 
accompanied  with  a  serious  degree  of  danger. 
Frequently  the  patient  expires  instantlj',  being 
suffocated  in  consequence  of  profuse  h.-cmorrhage 
from  those  organs;  for,  though  it  bo  true,  that 
gunshot  wounds  generally  do  not  bleed  much, 


when  the  injured  vessels  are  imder  a  certain  size, 
yet  the  contrary  is  the  case  when  the  wounded  ves- 
sels are  like  those  situated  towards  the  root  of  the 
lungs.  Gunshot  wounds  of  the  chest  often  prove 
fatal  by  the  inflammation  excited  within  the  cavity. 

Appearances  sometimes  create  a  belief  that  a 
ball  has  passed  completely  through  the  chest  and 
lungs,  when  the  fact  is  otherwise.  "  Thus  (as 
Dr.  Hennen  observes),  I  have  traced  a  ball  by 
dissection,  passing  into  the  cavity  of  the  thorax, 
making  the  circuit  of  the  lungs,  penetrating  nearly 
opposite  the  point  of  entrance,  and  giving  the  ap- 
pearance of  the  man  having  been  shot  fairly  across, 
while  bloody  sputa  seemed  to  prove  the  fact,  and, 
in  realit}',  rendered  the  same  measures,  to  a  cer- 
tain extent,  as  necessary  as  if  the  case  had  been 
what  was  suspected.  The  bloody  sputa,  however 
were  only  secondary,  and  neither  so  active  nor  so 
alarming  as  those  which  pour  out  at  once  from  the 
lungs  when  wounded."  {Mililary  Surgery,  p.  360 
ed.  ."{.)  A  second  cause  of  deception  is  the  fre- 
quent long  course  of  a  ball,  round  the  chest  under 
the  skin  and  muscles  previous  to  its  exit,  thereby 
assuming  the  appearance  of  the  patient  having 
been  shot  through  the  lungs. 

Another  source  of  deception,  as  to  the  actual 
penetration  of  balls,  is  "  where  they  strike  against 
a  handkerchief,  linen,  cloth,  &c.,  and  are  drawn 
out  unperccivod  in  their  folds,  a  peculiarity  which 
has  not  escaped  M.  Larre}',  who  gives  an  interest- 
ing notice  of  it  in  the  BuUelins  de  la  Pacullc  do  MCd. 
Paris,  1815,  No.  2.    I  have  also  given  an  instance 
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in  the  preceding  pages."  {Ilenwn,  loc.  cit.)  In 
these  cases,  the  absence  of  bloody  expectoration 
directly  after  the  injury,  the  undisturbed  state  of 
respn-ation,  and  the  greater  freedom  from  oppres- 
sion, anxietj'-,  syncope,  and  other  bad  symptoms, 
than  m  cases  where  the  lungs  are  injured,  form 
grounds  for  a  correct  opinion  on  the  true  nature  of 
the  accident. 

[Hsemorrhage  from  the  lungs  by  the  mouth,  or 
bloody  expectoration  as  it  is  termed,  is  by  no  means 
a  certain  sign  of  woiuid  of  those  organs.  Several 
cases  of  decided  wound  of  the  lung  (as  shown 
afterwards  by  post-mortem  examination)  that  oc- 
curred before  Sebastopol  were  marked;  by  the 
absence  of  such  bloody  sputa,  and  Dr.  Frazer  in  a 
recent  monograph  states  it  as  his  opinion  that 
"spitting  of  "blood"  is  a  very  deceptive  diagnostic 
sign  of  lung  wound  ;  out  of  nine  fatal  cases  that  he 
has  collected  together,  only  one  had  hsemoptysis 
and  in  seven  cases  in  which  the  lung  was  un 
woimded,  two  only  had  haemoptysis.  In  some 
experiments  which  he  performed  upon  dogs,  to  see 
what  would  be  the  effects  that  would  ensue,  in 
none  of  them  did  he  find  haemoptysis  appear. 

M.  Appia  also  states  that  bloody  expectoration 
is  not  a  pathognomonic  character  of  penetration  of 
the  lung.  He  has  often  seen  it  accompanying 
simple  contusions  or  superficial  wounds.] 

It  cannot  be  supposed  that  adhesions  always 
take  place  round  the  opening  of  a  gunshot  wound 
in  the  chest,  because  the  lung  sometimes  collapses, 
iuid  becomes  considerably  distant  from  the  pleura, 
especially  when  the  communication  established 
between  the  atmospheric  air  and  the  cavity  of  the 
thorax  is  free  and  direct.  However,  as  adhesions 
are  extremely  common  between  the  outer  surface 
of  the  lung  and  the  inner  surface  of  the  pleura 
costalis,  they  must,  in  many  instances,  exist  before 
the  receipt  of  a  wound,  and,  of  course,  prevent  the 
usual  collapse  of  the  lung. 

[It  is  necessary,  with  reference  to  exactitude  in 
our  comparison  of  gunshot  wounds  of  the  chest,  to 
arrange  them  into  classes. 

First.  With  regard  to  those  in  which  the  soft 
external  parietes  only  are  concerned,  such  as  skin 
and  muscles,  simple  injuries  like  these  do  not 
afford  any  peculiarity  distinguishing  them  from 
similar  wounds  of  other  regions,  but  occasionally 
you  have  inflammation  of  the  contused  organs  set 
up,  where  no  primary  injury  of  them  could' be  dis- 
covered. Two  deaths  from  this  cause  appear  in 
the  Sebastopol  returns,  where  fatal  pleuropneu- 
monia supervened  on  bullet  wounds  of  the  walls  of 
the  chest,  though  in  neither  instance,  as  the  post- 
mortem examination  revealed,  had  the  pleura  been 
opened. 

Secondly.  Wounds  complicated  with  injury  to 
the  bony  or  cartilaginous  portion  of  the  parietes.  Al- 
though these  are  serious  cases,  yet,  when  the  cavity 
of  the  chest  has  escaped  injury,  they  do  not  appear 
to  be  of  a  very  fatal  character :  only  one  death  is 
recorded  in  this  class  from  among  twenty-four 
cases  occurring  before  Sebastopol  ;  it  was  followed 
by  acute  inflammation  of  the  pleura  of  the  injured 
side  which  extended  to  the  lung  and  pericardium. 

Ihirdly.  Those  that  produce  lesion  of  the  con- 
tents without  opening  the  cavity.  This  form  of 
".'J"ry,  although  not  often  occurring,  docs  some- 
times lollow  as  a  direct  consequence  of  tiic  external 
blin,!T'  ll"'  l^ony  or  cartilaginous  walls 

"eing  broken,  and  without  penetration  of  the  cavity. 
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It  cannot  at  first  always  be  distinguished  from 
those  of  the  second  class  ;  hence  our  prognosis 
should  be  guarded.  The  symptoms -denoting  this 
complication  do  not  always  take  place  immediatel3', 
but  after  a  time  severe  haemoptysis  may  come  on 
or  pleiuopneumonia  may  supervene.  ' 

Fourthly.  Penetration  of  the  cavit)-,  which  may 
or  may  not  be  aggravated  by  lodgment  of  the 
missile,  the  lung  being  unwounded.  This  kind 
of  wound  may  be  effected  by  a  lance,  bayonet, 
bullet,  or  fragment  of  shell.  The  danger  of  these 
injuries  is  very  often  primary,  where  a  large  vessel 
of  the  parietes,  such  as  an  intercostal  arterj',  is  di- 
vided, which  however,  practically,  seems  to  be  a 
rare  occurrence,  or  death  maybe  the  consequence 
of  violent  pleuropneumonia  coming  on.  In  clean 
cut  lance  or  bayonet  wounds,  in  which  there  is  but 
little  bleeding,  the  lips  of  the  wound  must  be  nicely 
adjusted  and  brought  together,  and  in  fortmiate 
cases  only  a  sufficient  amount  of  lymph  may  be 
thrown  out  necessary  to  agglutinate  the  edges  of 
the  wound  of  the  pleura  and  surface  of  the  lung. 
The  same  happy  result  may  and  does  follow  upon 
bullet  wounds.  Lodgment  of  the  missile  in  the 
cavity  of  the  pleura  is  in  the  very  large  majority 
of  instances  fatal ;  indeed  it  has  been  stated  to  be  a 
much  more  dangerous  wound  than  where  the  cavity 
has  been  completely  perforated,  and  the  ball  has 
made  its  escape.  Such  a  conclusion  appears  to  be 
justified  by  the  result  of  41  cases  reti^ned  in  the 
latter  half  of  the  Crimean  war :  38  died  and  3  were 
invalided,  and  some  doubts  were  entertained  as  to 
whether  the  ball  had  really  lodged  in  these  three 
cases  of  recovery. 

Fifthly.  Penetration  of  the  pleura  with  perfora- 
tion or  lodgment  of  the  missile  in  the  lung.  A 
large  number  of  these  cases  never  come  under  treat- 
ment at  all.    They  die,  many  of  them  almost  in- 
stantly, on  the  field  of  battle,  fi-om  haimorrhage 
poured  out  from  a  large  vessel  or  vessels  in,  or 
near  the  root  of,  the  lung,  or  from  suffocation,  when 
the  large  bronchial  tubes  are  opened  and  become 
choked  with  blood.    Others  again  only  survive  a 
short  period  after  -admission  into  hospital,  dying 
from  repeated  and  copious  bleeding,  either  from  the 
mouth  or  the  wound,  or  from  both.    This  haimor- 
rhage may  arise  from  a  wound  of  an  arteiy  of  the 
chest  walls,  either  produced  by  the  missile  or  by 
the  fractured  bone,  or  from  the  wounded  lung  itself, 
and  this  may  be  done  by  the  ball  or  subsequently 
by  the  fractured  rib.    One-twelfth  of  the  deaths 
after  an  action  in  the  field  are  calculated  to  arise 
from  wounds  of  the  chest,  according  to  M.  Scrive, 
and  one-twentieth  after  a  siege.    In  those  cases 
that  survive  for  a  longer  period,  the  danger  will  be 
primary,  from  htemorrhage ;  secoiidarilj',  from  in- 
ilammation ;  and  lastly,  from  extensive  suppuration. 
Neither  emphysema  nor  secondary  hajinorrliage 
appears  to  have  led  to  a  fatal  termination  in  any 
instance  before  Sebastopol.   It  rarely  happens  that 
a  ball  enters  the  cavit}'  of  tlie  chest  without  frac- 
turing one  or  more  ribs,  and  frequently  a  fragment 
or  fragments  of  the  broken  bone,  or  some  portion 
of  the  clothing  or  accoutrements,  is  carried  in  along 
with  the  ball.] 

As  the  general  symptoms  and  treatment  m 
wounds  of  the  chest  are  detailed  in  the  arUi'le 
Wounds,  I  shall  not  here  detain  the  render  long 
upon  tlie  subject.  When  a  patient  has  been  shot 
in  the  chest,  the  most  importiuit  indication  m  the 
first  instance  is  to  check  the  hteinorrhage,  should  it 
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exist.  It  is  this  which,  in  many  instances,  tlireatens 
the  life  of  the  sufferer,  and  which  must  be  the  first 
attended  to  ;  the  second  point  is  to  prevent  and  sub- 
due inllanimation  of  the  lungs  and  pleura.  In  few 
other  cases  can  repeated  and  large  bleedings  be  so 
advantageously  practised.  Here  there  will  not  be 
so  much  danger  of  an  extravasation  of  blood  as  in 
stabs ;  auJ,  even  if  an  effusion  of  that  iluid  were  to 
happen  within  the  cavitj'  of  the  pleura,  the  opening 
would  generally  be  sufficient  for  its  escape. 

In  this  last  kind  of  case,  when  attended  in  the 
beginning  with  bleeding,  Baron  Larrey  particularly 
insists  upon  the  advantage  of  immediately  bring- 
ing the  edges  of  the  wound  together  with  adhesive 
plaster,  instead  of  leaving  it  open  as  advised  by 
the  generality  of  writers  ;  and  he  endeavours  to 
prove,  that  this  immediate  closure  of  the  wound 
has  great  effect  in  stopping  the  hajmorrhage  from 
the  pulmonary  vessels.  Supposing  an  extravasa- 
tion of  blood  in  the  chest  were  to  follow,  he  argues, 
that  it  would  be  better  to  let  it  out  afterwards  by 
a  suitable  incision,  than  to  suffer  the  patient  to 
perish  of  hijemorrhage  at  once  by  not  closing  the 
wound,  (il/em.  de  Chir.  Mil.  t.  iv.  p.  151,  &c.) 
Dr.  Hennen  is  in  favour  of  the  same  practice.  {On 
Mililaty  Sur(jerij,  p.  373,  ed,  3.)  [Mr.  Guthrie  is 
of  the  same  opinion.  In  large  penetrating  wounds 
of  the  chest,  with  injury  of  the  lung,  he  says, 
"  It  has  been  observed  that  the  patient  breathes 
most  easily  when  the  external  wound  has  been 
covered,  and  has  been  hardly  able  to  breathe 
when  it  was  opened,  which  is  attributed  to  the  air 
getting  into  that  side  of  the  thorax  in  inspiration, 
instead  of  entering  the  lung  by  the  trachea.  If  the 
wound  admit  of  being  well  closed,  the  difficulty  of 
breathing  diminishes  ;  adhesion  may  take  place, 
and  the  inflammatory  action  within  the  chest  may 
terminate."  Writers  generally  arc  of  the  same 
opinion,  and  it  would  appear  to  be  the  established 
and  correct  line  of  procedure  to  adopt  in  all  cases, 
in  the  first  instance.  (  Vide  Commentaries,  edit.  6, 
f.  453.)]  In  a  penetrating  gunshot  wound  of  the 
chest  the  surgeon  should  extract  all  extraneous 
substances,  and  splinters  of  bone  within  reach, 
and  even  dilate  the  external  wound  for  this  pur- 
pose, if  necessary.  Light  unirritating  dressings 
are  then  to  be  applied.  The  patient  may  now  be 
(comparatively  speaking)  easy,  until  the  spitting 
of  blood,  and  danger  of  suffocation,  from  inward 
hfemorrhage,  come  on,  when  the  lancet  must  be 
employed  ;  "and  if,  by  this  treatment,  repeated  as 
often  as  circumstances  demand,  the  patient  sur- 
vives the  first  twelve  hours,  hopes  may  begin  to 
be  entertained  of  his  recovering  from  the  imme- 
diate effects  of  hajmorrhage,"  and  until  this  danger 
is  over,  as  Dr.  Hennen  truly  observes,  the  lancet 
is  the  only  thing  which  can  save  life.  After- 
wards, when  the  paroxysms  of  pain,  the  sense  of 
suffocation,  and  the  return  of  hiemorrhage,  have 
become  more  moderate,  digitalis  may  bo  proscribed 
with  the  most  beneficial  effect ;  and  if  the  cough 
he  very  troublesome,  no  medicine  is  more  useful 
than  the  spermaceti  mixture  with  opium. 

[Opinions  seem  to  have  undergone  great  change 
with  reference  to  the  large  amount  of  bleeding  ne- 
cessary in  gunshot  wounds  of  the  chest.  The  old 
Peninsular  surgeons  seemed  to  have  reduced  their 
patients  to  the  last  stage  of  weakness  by  repeated 
bleedings.  Amongst  the  moderns  we  find  Dr. 
I"'razcr(8ec  I'cnclraUmj  Wounds  of  the  Chest,  p.  lUi, 
127)  adducing  strong  arguments  to  show  that  bleed- 
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ing  is  not  only  not  necessary,  but  very  often  inju- 
rious; and  I  cannot  forbear  quoting  the  following 
remarks  from  The  Surgical  History  of  tlie  Crimean 
War,  by  Dr.  Matheiv,  on  tliis  subject.  The  whole 
article  is  replete  with  masterly  observations.  He 
says,  "  Supposing  the  first  danger  of  death  by  ex- 
cessive loss  of  blood  not  to  have  arisen,  in  conse- 
quence of  no  large  vessel  having  been  wounded,  or 
this  danger  to  have  passed  over,  the  means  adopted 
by  nature  to  repair  the  mischief  appear  to  be  the 
exudation  of  plastic  material  glueing  the  various 
parts  involved  in  the  injury  together,  and  thus 
isolating  them;  and  the  more  effectually  and  per- 
fectly she  does  this,  the  greater  is  the  chance  of 
safety  to  the  patient;  and,  as  before  stated,  in  dis- 
cussing the  subject  of  wounds  of  the  head,  we  be- 
lieve venesection  (for  any  other  pmpose  than  that 
of  a  styptic,  as  pointed  out  above)  to  be  not  only 
useless,  but  positively  and  actively  injurious,  as 
tending  to  prevent  or  render  less  perfect  the  ad- 
hesive process.  The  doctrine  of  the  older  surgeons, 
that  adhesion  depended  upon  a  less  degree  or 
smaller  amount  of  the  same  process  which  produces 
pus,  and  that  as  inflammation  was  almost  certain 
to  follow  these  injuries,  prophylactic  bleedings, 
to  as  great  an  extent  as  could  be  borne  ivith  safety 
to  life,  shoidd  be  emploj'ed,  as  tending  to  limit  the 
inflammation  to  the  less  degree,  or  the  adhesive 
stage,  seems  not  at  all  tenable  in  the  present  day. 
Adhesion  and  pus  formation  seem  to  depend  upon 
two  essentially  different  processes,  although  the 
term  inflammation  has  been  applied  to  both;  and 
although  we  are  at  present  not  fully  acquainted 
with  the  nature  of  the  difference,  the  opinion  ap- 
pears to  be  daily  gaining  ground,  that  the  too 
early  abstraction  of  large  quantities  of  blood  favours 
the  latter,  while  there  can  be  little  question  that  it 
impedes  the  former  process.  We  are,  however,  by 
no  means  prepared  to  state  that  exceptional  cases 
of  plethora,  in  which  such  prophylactic  venesection 
may  be  beneficial,  do  not  occasionally  occur;  but 
they  appear  to  be  rare,  and  indeed  are  not  likely 
to  exist  among  soldiers  on  active  field-service. 
Practical  experience  also,  to  whicli  all  theoretical 
opinions  must  give  way,  seems,  during  the  late 
war,  to  point  in  this  direction,  and  to  do  so  inde- 
pendent of,  and  making  allowance  for,  the  cachectic 
state  before  alluded  to,  into  which  the  bulk  of  the 
army  had  at  one  time  fallen." 

Mr,  G.  Lawson  (see  Gunshot  Wounds  of  iho 
Thom,K)  gives  it  as  his  opinion,  that  bleeding  in 
those  injuries  is  not  called  for  as  recommended  by 
Mr.  Guthrie,  Hennen,  and  the  older  army  surgeons, 
and  certainly  was  not  all  applicable  to  the  cases 
occurring  in  the  late  war  in  the  Crimea. 

After  the  innuodiate  danger  of  haGmorrlino-e 
either  from  the  wound  or  the  lungs  has  passed,  our 
attention  may  be  required  for  the  removal  of  frag- 
ments of  bone  projecting  into  the  cavity,  which 
nuiy  irritate  or  wound  the  lung ;  for,  as  has  been 
before  remarked,  these  wounds  seldom  occur  with- 
out fracture  of  one  or  more  ribs,  and  any  foreign 
substance  within  reacli  must  be  carefully  looked 
for  and  withdrawn.  Enlargement  of  the  wound 
may  be  requisite  for  this  purpose.] 

When  a  ball  lodges,  without  falling  into  the 
chest,  it  may  lie  either  in  the  substance  of  the 
parietes  of  liiis  cavity  between  the  nuiscles,  or  in 
one  of  the  intercostal  spaces,  and  continue  tlierc  a 
very  long  time  witiuuit  causing  much  incon- 
venience, or  making  its  way  outward,  But, 
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■    when  it  is  lodged  in  tlie  thoracic  cavity  itself,  it 
descends  by  its  weight,  and  sometimes  excites 
considerable  irritation,  suppuration,  sinuses,  and 
hectic  symptoms;  in  this  case,  if  its  situation  can 
be  ascertained.  Baron  Larrey  recommends  an 
attempt  to  extract  it.     In  an  early  stage  of  the 
case,  he  says,  that  the  intercostal  space  will  often 
be  wide  enough  to  let  the  ball  pass  through  it; 
but  that,  at  a  later  period,  this  space  becomes  too 
narrow,  and  it  will  be  necessary  to  cut  away  a 
portion  of  the  upper  edge  of  the  rib  with  a  lenti- 
cular knife,  which  is  to  be  preferred  to  a  trephine, 
or  saw.    This  advice  is  supported  by  some  in' 
teresting  cases.    (See  Mim.  de  Cliir.  Mil.  t.  iv. 
p.  253.)     Frequently  the  ball  fractures  the  ribj 
and,  with  the  aid  of  dilatation,  sufficient  room  for 
its  extraction  may  be  made  ;  but  the  possibility 
and  propriety  of  removing  it  through  the  original 
opening  will,  of  course,  depend  upon  the  situation  of 
the  foreign  body,  and  the  urgency  of  the  symptoms. 
A  case  is  recorded  in  which  a  ball  weighing 
three   ounces  and  a  half  was  thus  removed. 
(JS/Ied.  and  Surg.  Journ.  vol.  iii.  p.  353.) 

[Balls  have  been  kno\vn  to  lodge  for  a'time  in  a 
rib,  costo-stemal  cartilage,  or  body  of  a  vertebra 
and  fall  afterwards  into  the  cavity  of  the  pleura, 
causing  inflammation  of  that  membrane,  or  pleuro- 
pneumonia, from  which  the  patient  perishes,  or  may 
gravitate  into  the  costo-diaphragmatic  angle  of  the 
pleural  cavity,  and  become  enveloped  in  a  false 
membrane,  producing  no  further  mischief.  ( Baii- 
dens,  Clinique.) 

_  Hernia  of  the  lung  is  one  of  the  rare  complica- 
tions of  penetrating  wounds  of  the  chest.  The 
protruded  lung  is  sometimes  strangulated,  and  from 
exposure  to  the  air  becomes  dry  and  livid,  and  ap- 
pears gangrenous.  In  such  a  state  it  has  been  re- 
turned to  its  natural  cavity,  and  has  recovered  its 
functions.  If  it  be  torn,  contused,  or  gangrenous, 
Baudens  recommends  it  to  be  excised  or  cauterised. 
Mr.  Guthrie  is  of  opinion,  when  it  is  not  strangu- 
lated, that  it  should  be  allowed  to  remain,  or  be  so 
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far  returned  as  to  rest  just  withm  the  edges  of  the 
divided  pleura,  so  as  to  fill  up  the  gap  made  by  the 
wound,  and  the  integuments  accurately  drawn  over 
it  and  retained.  {Commentaries,  edit,  b',  fol.  499  ) 
Emplyscma  of  the  areolar  tissue,  formerly  so 
much  dreaded  by  army  surgeons,  is  a  rare  occur- 
rence to  any  extent,  and  it  may  always  be  pre- 
vented by  enlarging  the  external  wound,  for  it 
happens  m  oblique  wounds,  where  the  opening  in 
the  cavity  and  the  external  wound  are  not  oppo- 
site; by  making  them  so,  and  and  exerting  a  little 
pressure,  if  necessary,  its  recurrence  may  be  pre- 
vented. Baron  Larrey  gives  a  plate  of  the  appear- 
ance of  a  patient  in  the  advanced  stage  of  general 
emphysema.    (See  Emphysema.) 

Gunshot  wounds  of  the  diaphragm  are  nearly 
always  mortal.  Mr.  Guthrie  states  that  wounds 
of  this  muscle  never  unite,  whether  they  occur  in 
the  muscular  or  tendinous  part.  Should  the  pa- 
tient recover,  he  is  liable  to  a  protrusion  of  some 
of  the  contents  of  the  abdomen  into  the  cavity  of  the 
chest.  These  wounds  are  followed  by  intense  in- 
flammation, hiccough,  spasmodic  or  jerking  breath- 
ing, pain  on  the  top  of  the  shoulder,  loss  of  power 
of  the  arm,  excessive  thirst,  and  vomiting.  {Com- 
mentaries of  Surgery,  edit.  5,  fol.  500,  et  seq.) 

Bullets  sometimes  lodge  in  the  sternum;  for  their 
removal  it  may  be  necessary  to  resort  to  the  appli- 
cation of  a  trephine,  as  they  become  so  securely 
wedged  in  the  spongy  structure  of  that  bone.  If  the 
bone  is  fractured  and  the  ball  can  be  detected  lying 
beneath  in  the  anterior  mediastinum,  the  broken 
fragments  should  be  removed,  if  loose  ;  if  not,  a 
sufficient  portion  should  be  divided  by  the  small 
saw  or  trephine,  and  then  elevated  so  as  to  allow 
of  the  extraction  of  the  bullet. 

Appended  are  Tables,  showing  the  number  and 
results  of  all  the  cases  of  gunshot  wounds  of  the 
chest  coming  under  treatment  before  Sebastopol, 
from  1st  April  1855,  to  the  end  of  the  war,  in 
Commissioned  Officers,  Non-commissioned  Officers, 
and  Privates.] 


[Non-commissioned  Officers  and  Pnvaies.} 


DIED. 

Total  treated. 

In  the  regimen- 
tal hospitals. 

In  the  secondary 
hospitals. 

Of  other  disease 
while  under 
treatment. 

■d 
■■B 
"3 

•a 

u 
to 

■r 

Invalided  or 
transferred. 

1.  Simple  flesh  contusions  and  r  slight  .  . 

2.  With  injury  of  bone  or  cartilage,  with-  \ 

out  known  lesion  of  contents,   and  [ 
not  opening  the  cavity  ' 

3.  With  lesion  of  contents,  but  not  open.  \ 

4.  Penetrating  the  cavity,  and  missile  i 

lodged,  or  apparently  lodged  .    .  ■> 

5.  Perforating,  or  apparently  r  superficially 

perforating  the  cavity  ,  1  deeply  .  . 

143 
112 

24 

16 

33 
9 

38 

0 
1 

0 

9 

28 

2 
08 

0 
1 

1 

0 

3 

1 

3 

0 
1 

0 

0 
0 

f 

0 
0 

0 

3 

1 

9 

31 

3 
71 

135 
77 

11 

3 

0 

0 
0 

8 
32 

12 

4 
o 

6 
13 

•  Total  

420 

108 

9 

1 

118 

226  1 

76 
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{Commissioned  Officers."] 


Total 
treated. 

Total? 
died. 

Dis- 
cliarged 
for  duty. 

Invalided 
or  trans- 
ferred. 

Simple  flesh  contusions  and  wounds         { gg^fg^g  \    '  \ 

With  injury  of  bone  or  cartilage,  but  without  known  \ 
lesion  of  the  contents,  and  not  opening  the  cavity  > 
With  lesion  of  the  contents,  but  not  opening  the  cavity  . 

'Danati''»tir>rv   +lip   pji  vi  tv     nnfl    iTiiR^ilfi   lodf PQ.  01*    tlDT)3.~  1 

rently  lodged  ■' 

Perforating  or  apparently  perforating     <■  superficially  .  . 

11 
14 

6 

1 

8 

1 
13 

0 
0 

1 

1 

7 

0 

8 

7 

5 

0 
0 

0 

0 
0 

4 
9 

5 

0 

1 

1 

5 

54 

17 

12 

25 

[The  following  Table  shows  the  number  of  severe  chest  wounds  which  occurred  on  the  several  occa- 
sions named,  taken  from  the  various  authorities,  with  the  relative  mortality  of  each,  and  the  per- 
centage of  deaths  to  wounded.] 


Number. 


Died.      Per  Cent. 


Crimean  war,  from  1st  April  to  the  close  of  the  war  (Director- 1 
General's  Report),  either  the  cavity  perforated,  or  lesion  I 
of  contents,  in  all  'J 

Simpheropol  (Russians)  

Toulouse  (Guthrie),  cavity  not  penetrated,  in  all 

Carlist  war 

Paris  (1830)  

Paris  (1848)  

Paris  (1850)  

Battle  of  Kilet  

„       Idstead     ...  ... 

Canton  

Dolma  Batchi  Hospital,  Constantinople  (Legouest) 
Army  Medical  Returns,  prior  to  Crimean  war  . 
M.  Meniere  (chest  perforated  at  shot  range) 

Dr.  I^idd  

Guy's  Hospital  Reports  .       .       .      _  • 

Lung  only  really  wounded  in  two  cases 


141 

200 
106 
29 
20 
9 
11 
21 
97 
4 
G 
39 
20 
36 
72 


114 

197 
50 
27 
10 
4 
5 
11 
17 
4 
3 
27 
20 
24 
9 


80-00 

98-05 
50-00 
100  00 
50-00 

49-  00 
45  00 

50-  00 
17-00 

100-00 
50-00 
70-00 

100-00 
66-00 
12-50 


Gunshot  Wounds  op  the  Abdomen. 

[These  injuries  are  judiciously  classified  under 
three  heads;  first,  those  that  concern  the  abdominal 
walls  only,  without  penetration  of  the  cavity; 
secondly,  wounds  of  the  parietes  opening  into  the 
cavity,  but  without  implicating  any  of  the  viscera; 
and  thirdly,  penetration  of  the  cavity,  complicated 
with  lesion  of  one  or  more  of  the  hollow  or  solid 
viscera.  It  is  not  essential  to  every  case  of  wounded 
or  injured  viscera  that  it  should  necessarily  be  ac- 
companied by  perforation  or  other  lesion  of  the 
abdominal  walls;  many  instances  are  recorded  of 
laceration  of  the  liver,  or  spleen,  or  rupture  of  the 
intestine,  where  the  parietes  of  tlio  cavity  were 
but  little,  if  at  all,  injured.  Four  fatal  cases  oc- 
curred from  rupture  of  viscera  without  external 
wound,  before  Sebastopol;  in  two  of  these  there 
was  rupture  of  the  liver,  one  of  the  spleen,  and 
one  of  the  intestines. 


The  muscul.ar  portion  of  the  walls  of  the  abdo- 
men, according  to  Mr.  Guthrie,  are  subject  to 
absorption  after  a  severe  bruise  from  gunshot  in- 
jury, rendering  the  portion  liable  to  rupture;  the 
division  of  its  walls  by  a  sharp  cutting  instrument 
is  attended  by  the  same  consequence,  and  it  never 
fails  to  occur  after  a  bullet  wound  which  has  pe- 
netrated the  cavity.  {Commentaries  of  Surgery, 
edit.  6,  p.  535-6.)  No  case  of  ruptured  muscle, 
followed  by  atrophy  and  protrusion  of  the  abdo- 
minal contents,  is  recorded  in  the  returns  from 
Sebastopol. 

Musket-lialls,  impinging'  obliquely  against  the 
wall  of  the  abdomen,  are  doscribetl  as  sometimes 
making  a  circuit  round  tlio  outside  of  the  cavity, 
either  between  the  skiu  and  muscles,  or  in  the  in- 
terval between  the  latter  and  the  peritoneum; 
tliis  deflected  and  circuitous  route  of  the  missile 
seems  to  have  been  produced  more  frequently  by 
the  old  spherical  bullet  than  is  the  case  with  tlie 
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wodern  conical  one.     Yet,  according  to  Dr 

Ma»  p.  255),  very  many  cases  of  this  nature  oc- 
curred in  the  Crimea.    He  says,  "  The  strong 
aponeurosis  which  protects  the  front  of  the  abdo- 
men, exercises  a  great  influence  in  deflecting  the 
ball  when  it  has  struck  at  all  obliquely.  The 
track  which  is  thus  made  requires  careful  manage- 
ment during  cure,  to  get  it  to  close.    If  it  he  long, 
it  is  good  practice  to  make  a  counter-opening  at  its 
centre,  in  order  to  prevent  the  lodgment  of  pieces 
of  cloth  or  pus  in  its  interior.    This  can,  however, 
be  necessary  only  when,  neither  by  syringing,  nor 
by  the  introduction  of  an  elastic  bougie,  we  can 
get  rid  of  them."  When  balls  lodge  in  the  parietes 
and  are  deeply  seated,  Mr.  Guthrie  recommends 
that  they  should  be  left  alone,  unless  they  prove 
troublesome  ;  when  superficial,  they  are  to  be  ex- 
tracted. 

_   Wounds  of  the  abdominal  parietes  slightly  open- 
ing the  peritoneum,  should  be  united  by  suture 
they  are  not  generally  followed  in  healthy  sub- 
jects, by  more  than  partial  inflammation  of  that 
membrane ;  a  sufficient  amount  is  necessary  to 
agglutinate  the  edges  of  the  wound  together  •  per- 
fect quietude  should  be  enjoined,  and  strict' anti- 
phlogistic treatment  adopted.  Mr.  Guthrie  recom- 
mends the  avoidance  of  purgative  medicines  in  such 
cases.  No  food,  he  states,  should  enter  the  patient's 
mouth,  and  only  sufiicient  water  to  moisten  his  lips 
and  allay  the  thirst.    Injections  of  warm  water 
and  gentle  laxatives  may  be  administered  after  a 
day  or  two,  to  assist  the  operation  of  the  bowels. 
The  treatment  should  be  regulated  by  the  deo-ree 
of  inflammation  which  follows  on  the  reaction  free 
venesection  may  be  indispensable.    Leeches'  are 
often  very  beneficial  combined  with  bloodletting, 
or  alone,  where  the  patient's  strength  will  not  bear 
a  larger  abstraction.    This  treatment  must  be  fol- 
lowed by  calomel  and  opium  every  four  or  six 
hours,  according  to  the  urgency  of  the  symptoms  of 
each  particular  case. 

The  third  order  of  wounds  of  the  abdomen  are 
perhaps  the  most  fatal  injuries  tliat  occur  ;  of  63 
cases  reported  under  this  head  as  occurring  before 
Sebastopol,  in  men,  subsequent  to  April'lst,  1855, 
only  three  recovered  sufficiently  to  be  invalided  • 
in  officers,  14  out  of  IS  died.    The  cause  of  death 
appears  usually  to  have  been  from  "  shock"  with 
or  without  internal  htemorrhage,  and  the  great 
majority  of  the  cases  died  within  24  hours  of  the 
receipt  of  the  injury.    The  number  of  cases  where 
serious  hasmorrhage  had  taken  place,  either  from 
vessels  of  the  abdominal  walls,  or  the  contained 
great  vessels  or  substance  of  the  viscera,  was  incon- 
siderable.   A  smaller  proportion  of  the  cases  of 
penetrating  gunshot  wounds  of  the  cavity  died 
from  peritonitis,  usually  of  an  asthenic  form,  and 
these  often  lived  many  days. 

The  most  significant  symptoms  of  lesion  of  the 
viscera  are  great  prostration,  weak  and  feeble  pulse, 
tension  of  the  abdomen,  hiccough  and  vomiting  • 
most  if  not  all  of  these  may  occur  in  cases  where 
there  is  no  injury  to  the  viscera,  but  the  continu- 
ance ot  these  symptoms  indicates  the  very  great  pro- 
iJaDUity  of  their  being  wounded.  Whore  balls  enter 
inte^Hn    *r  '•''"'y  infli'^ting  injury  to  the 

some  norV  "V'^^y  afterwards  find  their  way  into 
and  be  "'"^^''-^tive  absniiion, 

n-^es  of  this  nature  are  recorded  ;  Baron  Larrcy, 
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however,  states  that  in  more  than  a  hundred  cases 
of^this  accident  he  had  not  observed  a  sinrie  ex 
ample  where  a  ball  had  been  expelled  by  stool 
He  therefore  advises  that  search  should  be  made 
for  the  bullet  with  the  finger  and  thumb,  and  re- 
moved if  within  reach. 

Wounds  of  the  small  intestines  are  always  con- 
sidered to  be  more  dangerous  than  the  large  Dr 
Ihorason  only  saw  two  cases  of  wounds  of  the 
small  gut,  m  the  way  of  recovery,  after  Waterloo 
Larrey  reports  several.  The  small  intestines  may 
be  perforated  in  several  places  by  the  same  bullet. 
t  ^^^^54  '.'''"'^  occmrred  before  Sebastopol,  in 
the  19th  Regiment,  where  the  convolutions  were 
wounded  in  sixteen  places.] 

It  is  observed  by  John  Hunter,  that  such  wounds 
ot  the  abdomen  as  do  not  injure  parts  like  the 
stomach,  intestines,  bladder,  ureters,  gall-bladder, 
large  blood-vessels,  &c.,  all  of  which  contain  par- 
ticular fluids,  will  generally  end  well.    But  he 

I  ^u^^l  ^  difference,  when 

tile  ball  has  passed  with  immense  velocity,  as  a 
slough  will  be  produced  ;  whereas,  when  the  ball 
has  moved  with  less  impetus,  there  will  not  be  so 
much  sloughing,  and  the  parts  will  in  some  de<Tee 
heal  by  the  first  intention.  Even  when  the  ball 
occasions  a  slough,  the  wound  frequently  termi- 
nates well,  the  adhesive  inflammation  taking  place 
m  the  peritoneum,  all  round  the  wound,  so  as  to 
exclude  the  general  cavity  of  the  abdomen  from 
taking  part  m  the  inflammation.  Such  is  often  the 
favourable  event,  when  the  ball,  besides  entering 
the  abdomen,  has  wounded  parts  like  the  omen- 
tum, mesentery,  &c.,  and  gone  quite  through  the 
body.  {Hunter,  On  Liflammation,  Gwishot]Wounds, 
^0.  p.  543.)  ' 

In  gunshot  wounds  of  the  belly,  an  extravasa- 
tion IS  apt  to  take  place  on  the  sloughs  becomin-r 
loose,  about  eight,  ten,  twelve,  or  fourteen  days 
after  the  accident ;  but,  says  Mr.  Hunter,  although 
this  new  symptom  is  in  general  very  disagreeable, 
most  of  the  danger  is  usually  over  before  it  can 
appear. 

The  stupor,  that  remarkable  consequence  of 
severe  injuries,  is  particularly  observed  to  follow 
those  afi'ecting  the  cavity  of  the  abdomen.  The 
patient  quickly  turns  yellow,  and  lies  completely 
motionless,  inattentive  to  everything  around  him. 
(See  Dupmjtreti,  Clin.  Cldr.  t.  ii.  p.  543.)  This 
I  have  often  seen  exemplified  in  fatal  cases. 

At  the  assault  of  Cairo,  1799,  M.  N.  was  shot 
in  the  abdomen  with  a  ball,  which  divided  the 
muscular  parietes  of  this  cavity  on  the  right  side, 
and  a  portion  of  the  ileum.    Larrey  being  upon 
the  field  of  battle,  gave  him  the  first  assist- 
ance.   The  two  ends  of  the  intestine  protruded  in 
a  separated  and  inflated  state.    The  upper  end 
was  everted,  in  such  a  way,  that  its  contracted 
edge,  like  the  prepuce  in  a  case  of  pai'apliy- 
mosis,  strangulated  the  intestinal  tube.  The 
course  of  the  fajces  was  thus  obstructed,  and  the 
contents  of  the  bowel  accumulated  above  the  con- 
striction. 

Altliougli  the  patient's  recovery  was  nearly  hope- 
less, both  from  the  nature  of  the  wound,  and  from 
the  debility  and  cholera  morbus  which  had  already 
seized  him  in  the  short  period  that  he  remained 
without  succour  in  one  of  the  intrenchmcntSjIjarrej' 
was  desirous  of  trying  what  could  be  done  for  so 
singular  a  case.  Ho  first  made  four  small  cuts 
through  the  constricted  part  of  the  intestine,  with 
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a  pair  of  curved  scissors,  and  put  the  bowel  into 
its  ordinary  state.  He  passed  a  ligature  through 
the  piece  of  the  mesentery  corresponding  to  the  two 
extremities  of  the  bowel.  These  he  reduced  as  far 
as  the  margin  of  the  opening,  which  he  had  taken 
care  to  dilate  ;  and  the  dressings  having  been  ap- 
plied, he  awaited  events.  The  first  days  were 
attended  with  alarming  symptoms,  which,  how- 
ever, afterwards  subsided.  Those  which  depended 
upon  the  loss  of  the  alimentary  matter,  suc- 
cessively abated  ;  and,  after  two  months,  the  ends 
of  the  ileum  were  opposite  each  other,  and  dis- 
posed to  become  connected  together.  Larrey 
seconded  the  efforts  of  nature,  and  dressed  the 
patient  with  a  tampon,  or  sort  of  tent,  that  was 
occasionally  employed  for  two  months.  The 
patient  was  then  discharged  firora  the  hospital 
quite  cured. 

In  several  instances,  says  Larrey,  the  sigmoid 
flexure  of  the  colon  was  injured,  and  yet  the 
wounds  were  cured  without  any  fajcal  fistute.  At 
the  siege  of  Acre,  three  examples  occurred  ;  and, 


at  that  of  Cairo,  two.  Larrey  dilated  the  entrance 
and  exit  of  the  ball.  Clysters  of  the  decoction  of 
linseed,  and  emollient  beverages,  were  frequently 
exhibited  ;  and  the  patients  were  kept  on  low  diet, 
and  in  the  most  quiet  state. 

[Wounds  of  the  intestines  sometimes  remain 
fistulous  for  years,  .and  then  close. 

Wounds  of  the  stomach  are  followed  by  hic- 
cough, bloody  vomiting  and  discharge  of  its  con- 
tents, through  the  wound ;  they  are  very  fatal. 
Baron  Larrey  calculates  that  foiu-  or  five  only  out 
of  twenty,  survive.  Mr.  Alcock  states  that  only 
one  recovered  in  the  Spanish  Legion.  In  some  of 
the  recoveries  fistulous  openings  have  continued  for 
years,,  or  throughout  life,  as  in  the  celebrated  case 
of  St.  Martin. 

Wounds  of  the  spleen  are  rare ;  Larrey  only  saw 
three  cases  in  his  extended  experience.  The 
danger  arising  from  them  is  primarily  from  haemor- 
rhage ;  and  if  the  patient  escapes  this  he  may  still 
succumb  to  fatal  inflammation  of  the  general  peri- 
toneal cavity.] 
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GUNSHOT 

Wounds  and  injuries  of  the  liver  from  blows  or 
musket  balls  are  very  serious  ;  when  inflicted  by 
grape,  shell,  or  round  shot,  they  generally  soon 
^f°^\  n  ^  from  haemorrhage';  when  the  result 
ot  a  bullet,  they  are  very  generally  unsuccessful, 
from  the  severe  inflammation  of  the  lining 
membrane  of  the  cavity  ensuing  upon  the  injury. 
The  symptoms  are  those  of  peritonitis  super- 
added to  those  peculiar  to  the  organ,  viz.  discolor- 
ation of  the  skin  and  urine,  amounting  to  jaundice 
in  some  instances,  pain  in  the  shoulder  and  cramps ; 
the  discharge  from  the  wound  is  either  blood  or 
bile,  sometimes  it  is  glutinous  and  tinged  with  bile, 
at  other  times  it  is  serous  or  purulent.  Wounds 
of  the  gall-bladder  are  nearly  always  mortal,  from 
the  effusion  of  bile  into  the  peritoneal  cavity  giving 
rise  to  fatal  inflammation.  Recorded  cases  of  re- 
covery after  this  injury  are  rare. 

Gunshot  wounds  of  the  kidney  are  scarcely  less 
dangerous  than  those  of  the  spleen.  They  are 
characterised  by  great  pain  in  the  lumbar  region, 
bloody  urine,  retraction  of  the  testicle,  nausea 
and  vomiting.  Foreign  bodies  lodging  in  it  may 
afterwards  be  expelled  by  the  urethra.  A  very 
interesting  case  of  this  kind  is  narrated  by  Mr. 
Guthrie,  attended,  however,  with  great  suffering. 
(Commentaries,  edit.  6,  p.  592—3.)  The  patient 
eventually  recovered.] 

In  the  article  Wounds,  I  have  detailed  at  large 
the  general  principles,  which  should  be  observed 
in  the  treatment  of  wounds  of  the  belly ;  conse- 
quently it  would  be  superfluous  here  to  go  over  the 
whole  of  this  extensive  subject.    As  an  excellent 
practical  writer  observes,  "  In  their  treatment,  the 
Tiolence  of  symptoms  is  to  be  combated  more  by 
general  means,  than  by  any  of  the  mechanical  aids 
of  surger3%    The  search  for  extraneous  bodies, 
unless  superficially  situated,  is  altogether  out  of 
the  question,  except  they  can  be  felt  with  the 
probe,  as  in  Ravaton's  case  {CIdr.  d'Armee,  p.  211 ). 
Enlargement  or  contraction  of  the  original  wound, 
as  the  case  may  require,  for  returning  the  pro- 
truded intestine,  securing  the  intestine  itself,  and 
promoting  the  adhesion  of  the  parts,  are  all  that 
the  surgeon  has  to  do  in  the  way  of  operation  ; 
and,  even  in  this,  the  less  he  interferes  the  better. 
Nature  makes  wonderful  exertions  to  relieve  every 
injury  inflicted  upon  her,  and  they  are  often  sur- 
pnsingly  successful,  if  not  injudiciously  interfered 
with.    In  a  penetrating  wound  of  the  abdomen, 
whether  by  a  gunshot,  or  by  a  cutting  instrument, 
if  no  protrusion  of  intestine  take  place  (and  this,  it 
must  be  observed,  in  musket  or  pistol  wounds 
rarely  occurs),  the  lancet,  with  its  powerful  con- 
comitants, abstinence  and  rest,  particularly  in  the 
supine  posture,  are  our  chief  dependence.  Great 
pam  and  tension,  which  usually  accompany  these 
wounds,  must  be  relieved  by  leeches  to  tlie  abdo- 
men (if  tlioy  can  be  procured),  by  topical  applica- 
tions of  fomentations,  and  the  warm  bath  ;  and,  if 
any  internal  medicine  is  given,  as  a  purgative,  it 
must,  for  obvious  reasons,  bo  of  the  mildest  nature. 
The  removal  of  the  ingesta,  as  a  source  of  irrita- 
tion, is  best  effected,  by  frequently  repeated  olea- 
gmous  clysters"  (see  He/men's  Principles  of  Mili- 
larySuryenj,  p.  431,  ed.  3)  ;  and  with  respect  to 
dressings,  as  tlie  same  author  has  observed,  con- 
cerning cases  in  which  a  ball  has  passed  directly 
through  the  abdomen,  the    mildest  application 
fliiould  bo  employed,  and  no  plugging  witli  tents, 
nor  iiuroduction  of  medicated  dressings,  thought 
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of  (p.  406).  In  this  publication  may  be  found 
cases,  m  which  musket  balls  were  passed  by  stool 
(p.  404)  ;  in  which  an  artificial  anus  was  formed 
(p.  407,  &c.)  ;  or  the  kidneys,  liver  (p.  430-^ 
432),  diaphragm  (p.  437),  and  other  viscera 
injured. 

[Gunshot  Injuries  op  the  Pelvic  Cavity.] 
[Wounds  of  this  part  of  the  body  so  often  happen 
concurrently  with  injury  of  the  peritoneal  cavity, 
that  they  are  classified  and  treated  of  under  the 
head  of  abdominal  injuries,  as  the  danger  of  such 
wounds  often  depends  upon  this  complication. 
Nevertheless,  they  sometimes  occur  alone,  and 
render  it  necessary  that  they  should  be  separately 
considered  and  described.    Those  occasioned  by 
musket-bullets,  where   the  soft  structures  only 
are  concerned  without  including  the  osseous  walls 
of  this  cavity,  are  not  dangerous;  but  such  injuries 
frequently  lead  to  troublesome  consequences,  from 
the  lodgment  of  balls  giving  rise  to  fistulous  pas- 
sages; the  course  of  the  bullet  therefore  should  be 
carefully  sought  for,  and  if  possible,  it  should  be 
extracted.  Injuries  of  this  region,  when  produced 
by  the  larger  missiles,  such  as  grape-shot  or  large 
fragments  of  shell,  are  very  severe,  and  often 
terminate  unfavourably.    A  case  of  this  kind  oc- 
curred to  me  in  the  Crimean  campaign,  where  the 
gluteus  maximus  was  completely  divided  through 
its  centre,  and  the  great  sciatic  nerve  severed,  by  a 
large  portion  of  shell, — a  most  ghastly  wound  it  was, 
attended  with  great  suffering,  and  terminating 
fatally.    When  a  bullet  lodges  near  a  bone,  it 
sometimes  occasions  disease  of  its  structure  and 
derangement  of  the  general  health  ;  at  other  times 
it  becomes  so  deeply  imbedded  that  it  is  never 
discovered,  and  remains  during  life.    The  close 
contact  of  a  ball  to  a  large  nerve  is  followed  by 
numbness,  or  even  partial  paralysis  of  the  lower 
limb,  accompanied  with  pain  on  change  of  weather, 
and  obstinate  costiveness.  {Hennen,  Militanj  Sur- 
gery, ed.  3.)    In  some  cases  they  give  origin  to 
periodical  attacks  of  excruciating  agony. 

When  the  bones  of  the  pelvis  are  broken,  the 
injury  is  very  serious,  consequent  on  their  deep 
position,  neighbourhood  to  important  structures, and 
thick  covering.  Sometimes  balls  pass  through  the 
pelvis  and  spare  both  bones  and  the  contained 
viscera.  Dr.  Macleod  speaks  of  a  case  where  a 
bullet  entered  one  sacro-ischiatic  notch,  and  passed 
out  of  the  other,  without  doing  more  mischief  than 
contusing  the  rectum. 

The  cases  of  gunshot  fractures  of  the  bones  of 
the  pelvis  which  occurred  before  Sebastopol  were 
usually  found  to  be  protracted  and  tedious,  and 
where  a  fatal  termination  took  place,  it  was  almost 
invariably'caused  by  sinking  of  the  vital  powers  from 
long  protracted  and  profuse  discharge.  Of  twent\-- 
seven  cases  which  came  under  treatment,  fourteen 
were  fatal,  and  in  two  similar  wounds  which  oc- 
curred in  officers,  both  died.    The  amount  ami 
extent  of  the  fracture,  and  the  degree  of  displace- 
ment of  the  fractured  portions,  as  well  as  tlic 
injury  to  the  soft  parts,  were  found  to  be  very  im- 
portant elements  in    determining    tlie  prob.'iWo 
result  of  such  fractures.    The  strongest  parts  of 
the  pelvis  appeared  to  offer  no  adequate  rcsisWi"^" 
to  arrest  the  progress  of  the  ball,  and  very  fre- 
quently not  even  to  turn  it  in  any  npp'c'^'""  ° 
degree  from  its  course,  so  different  in  tin's  respect 


from  the  old  spherical  bullet.    In  the  ninj"''''y 
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instances,  but  little  appeared  capaWe  of  being 
(lone  in  assisting  nature  beyond  removing  dead 
bone  as  it  became  loose,  and  careful  attention  to 
preserve  a  few  outlets  for  the  escape  of  suppura- 
tion. Dead  bone  often  continued  to  present  itself 
from  time  to  time  for  many  months  after  the  receipt 
of  the  injury.] 

When  a  ball  passes  through  the  pelvi?,  and 
breaks  the  bones,  this  latter  circumstance  alone 
constitutes  a  formidable  accident ;  for,  as  Dupuj'- 
tren  observes,  the  bones  are  deep,  covered  by  a 
thick  mass  of  soft  parts,  and  surrounded  by  consi- 
derable vessels  and  nerves.  If  the  organs  contained 
in  the  pelvis  are  wounded,  the  fluids  or  matters 
which  are  within  them,  are  effused,  inflammation 
ensues,  and  the  result  is  mostly  fatal.  If  large 
vessels  are  opened,  the  hemorrhage  cannot  be 
stopped.  If  nerves  are  injured,  paralysis  of  the 
rectum,  bladder,  or  lower  extremities,  is  the  con- 
sequence. If  the  ball  lodges  in  the  thick  substance  of 
the  bones,  it  is  apt  to  bring  on  necrosis,  periostitis, 
extensive  and  deep  abscesses,  sinuses,  and  fistulous 
openings.  A  wound  of  the  bladder  is  followed  by 
effusion  of  urine  ;  one  of  the  rectum,  by  that  of 
faecal  matter;  the  dangers  of  which  occurrences  are 
great.  (See  Dupitylrcn,  iu  Clm,  Chir.  t.  ii.  p. 
544.) 

[Wounds  of  the  bladder  are  dangerous  in  pro- 
portion to  the  quantity  of  urine  it  contains  at  the 
time  of  the  receipt  of  the  wound,  or  as  the  upper 
and  anterior  or  posterior  and  lower  portion  is  en- 
gaged in  the  injury.  Cases  in  which  balls  perforate 
that  part  of  the  bladder  covered  by  peritoneum,  al- 
most always  terminate  fatally  from  the  escape  of 
urine  into  the  peritoneal  cavity,  giving  rise  to  general 
and  violent  inflammation  of  that  membrane.  Larrey 
states  that  all  his  patients  died  in  the  first  fortj-- 
eight  hours  after  the  injury,  and  Mr.  Guthrie 
describes  them  as  rarely  reco-vering,  generally 
dying  of  inflammation  and  gangrene  in  from  three 
to  six  days.  {Commentaries,  6th  ed.  f.  603.)  In 
the  Crimean  war,  as  far  as  I  can  discover  by  the 
returns,  no  case  of  this  nature  recovered.  When 
the  fundus  is  wounded  at  that  portion  where  it  is 
uncovered  by  peritoneum,  the  case  admits  of  a  cure, 
unless  complicated  with  too  much  internal  hjemor- 
rhage.] 

The  surest  criterion  of  these  cases  is  the  escape 
of  the  urine  from  the  external  wound  ;  and  its 
discharge  may  either  be  momentary,  occasional,  or 
continual  ;  differences  to  be  accounted  for  by  the 
situation  of  the  wound,  and  the  changes  which 
happen  in  the  bladder.  When  the  bladder  is  full, 
and  its  upper  part  is  pierced,  the  urine  will  issue 
only  just  at  the  moment  of  the  accident,  and,  as  soon 
as  it  is  discharged,  the  edges  of  the  wound  will  come 
together,  and  permanently  close,  especially  if  the 
urine  can  pass  freely  through  the  natural  channel. 
But  when  this  favourable  condition  is  absent,  the 
bladder  becomes  enormously  distended  again,  the 
wound  is  opened  anew,  and  the  urine  discharged 
once  more  from  the  external  opening.  The  same 
things  might  happen  if  one'were  to  withWraw  too 
Boon  the  elastic  gum  catheter,  which  has  been  in- 
troduced ;  and  by  introducing  the  instrument  again, 
the  urine  might  be  diverted  from  tlie  wound,  and 
its  natural  course  re-established.  Lastly,  Larrey 
observes,  that,  when  the  wound  is  situated  at  one 
of  the  lowest  points  of  the  bladder,  the  discharge 
of  urine  may  be  incessant,  and  be  of  more  or  less 
duration. 
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When  the  track  of  those  punctured  wounds  is 
extensive,  and  not  direct,  abscesses  form  at  dif- 
ferent points  where  the  urine  piisses,  Tliese  ab- 
scesses, Larrey  directs  to  be  immediately  opened, 
and  their  recurrence  prevented  by  the  introduction 
of  an  elastic  gum  catlieter  through  the  urethra  ; 
one  of  the  chief  means  of  relief  in  all  wounds  of  the 
bladder.  Together  with  this  treatment,  he  recom- 
mends the  warm  bath,  the  application  of  campho- 
rated oily  liniments  to  the  belly,  antispasmodic 
cooling  medicines,  frequent  clysters,  and  some- 
times cupping  in  the  vicinity  of  the  wound,  or 
bleeding.  (See  Mem.  de  Chir.  Mil.  t.  iv.  p. 
•286,  287.)  On  the  two  last  means  of  relief,  it 
would  have  been  better  if  Larrey  had  laid  more 
stress  ;  for,  next  to  the  cathet&r,  they  are  unques- 
tionably the  most  essential. 

-  Baron  Larrey  informs  us,  that  the  gunshot 
wounds  of  the  bladder,  which  occurred  in  Egypt, 
had  for  the  most  part  a  favourable  tennination. 
The  most  remarkable  case  was  that  of  F.  Chau- 
mette,  a  light  horseman,  who  was  wounded  at  the 
battle  of  Tabor.  The  ball  passed  across  the  hypogas- 
trium,  about  one  finger'^  breadth  above  the  pubcs, 
to  the  point  of  the  left  buttock  which  corresponds 
to  the  ischiatic  notch..  The  direction  of  the  wound, 
and  the  issue  of  faeces  and  urine  from  the  two 
orifices,  left  no  doubt  that  the  bladder  and  rectum 
were  injured.  M.  Milioz,  who  directed  the  surgi- 
cal affairs  of  the  division  of  the  army  under  Kleber, 
diligently  pursued  the  same  kind  of  treatment 
which  he  had  seen  Larrey  adopt  at  the  siege  of 
Acre.  During  the  suppurative  stage,  the  patient 
was  affected  with  fever  ;  and,  after  the  sloughs 
were  detached,  the  discharge  was  very  copious.  A 
catheter  that  was  passed  into  the  bladder,  pre- 
vented an  extravasation  of  the  urine,  and  at  the 
same  time  promoted  tlie  union  of  the  wound  of 
that  visGus.  This  was  healed  the  first,  and  the 
patient,  upon  his  return  to  Cairo,  was  quite  cured. 

Larrey  has  recorded  several  other  interesting 
cases  of  wounds,  either  of  the  bladder  alone,  or  of 
it  and  the  rectum  together,  to  which  I  must  con- 
tent myself  with  referring.  (See  Mem.  de  Chir. 
Mililaire,  t.  ii.  p.  160,  165  ;  t.  iii.  p.  340,  &c  •  t 
iv.  p.  296,  &c.) 

A  ball  may  go  through  both  sides  of  the  bladder, 
and  then  either  perforate  the  neighbouring  parts 
and  escape  externally,  or  bury  itself  deeply  in  the 
flesh.  When  it  has  gone  quite  through  the  blad- 
der, and  afterwards  passed  out  of  the  body  again 
urine,  blended  with  blood,  immediately  issues 
from  one  or  both  apertures,  according  to  their 
situation.  The  flow  of  urine  through  the  urethi-a 
is  either  lessened,  or  completely  suppressed  • 
but,  through  this  passage,  the  patient  generally 
voids  more  or  less  blood.  Acute  and  incessant 
pain  is  felt  in  the  course  of  the  wouud,  together 
with  a  frequent  painful  desire  to  make  water 
nausea,  sometimes  actual  vomiting,  and  extroma 
anxiety  and  restlessness.  Either  in  its  passage 
inwards,  or  its  course  outwards,  the  ball  may  have 
injured  or  perforated  the  rectum;  in  which  case 
the  urine  passes  into  this  bowel,  and,  mixing  with 
the  ficces,  is  discharged  from  the  anus, 

When  a  part  of  the  bladder,  towards  the  cavity 
of  the  abdomen,  is  injured,  as,  for  instance,  its 
posterior  surface,  which  is  covered  by  the  perito- 
neum, the  urine  is  generally  extravasated  within 
the  belly,  and  inflammation  of  this  serous  mem- 
brane is  the  immediate  consequence.    This  inflam- 
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mation  spreads  witli  rapidity,  and  attacks  all  the 
viscera,  producing  vast  distension  of  the  abdomen, 
fever,  coma,  and  other  bad  symptoms,  soon  termi- 
nating in  gangrene  and  deatli.  {TMrrcij,  Man.  clc 
Chir.  Mil.  t.  iv.  p.  292,  293.) 

During  the  first  four-and-twenty  hours,  very 
little  urine  escapes  from  gunshot  wounds  of  the 
bladder,  in  consequence  of  the  swelling  which 
almost  instantly  affects  the  lips  of  the  wound. 
When  the  bladder  is  full,  this  fluid  is  discharged 
only  at  the  moment  of  the  accident,  and  mostly 
only  from  the  wound  by  which  the  ball  has  made 
its  exit.  An  extravasation  is  prevented  by  the 
thick  slough  which  fills  all  the  track  of  the  injury, 
and  it  is  not  till  the  deadened  parts  become  loose 
that  any  effusion  can  happen.  Hence  it  is  of  the 
highest  importance  to  introduce  an  elastic  gum 
cathi'ter  into  the  bladder,  where  it  should  be  kept, 
and  the  instrument  should  be  large  enough  to  fill 
exactly  the  urethra;  for,  according  to  Baron  Lar- 
rey's  observations,  if,  at  the  period  when  the 
sloughs  are  detached,  the  urine  has  not  a  ready 
passage  outward,  it  passes  through  the  wound, 
and  is  extravasated  the  more  readil}',  inasmuch  as 
the  separation  of  the  sloughs  has  occasioned  many 
openings,  by  which  the  fluid  may  insinuate  itseif 
into  the  cellular  membrane.  Hence  gangrenous 
mischief  and  death. 

On  two  points  my  own  experience  would  not 
lead  me  to  join  in  the  sentiments  of  Larrey  :  first, 
in  opposition  to  his  statement,  I  am  sure  that 
there  is  risk  of  extravasation  of  urine  earlier 
than  the  period  which  he  specifies,  having  known 
this  accident  commence  within  a  few  hours 
after  the  receipt  of  the  Avound  ;  and  therefore  I 
should  not  depend  upon  the  sloughs  being  always 
at  first  a  complete  barrier  to  extravasation  of  urine 
(indeed,  their  formation  throughout  the  whole 
track  of  a  gunshot  wound  is  by  no  means  a  regular 
occurrence),  but  invariably  pass  a  catheter  as  soon 
as  possible,  for  the  more  certain  prevention  of 
this  dangerous  consequence.  Secondly,  the  period 
of  the  separation  of  sloughs  may  indeed  often  be 
contemporary  with  the  first  appearance  of  s,ym- 
ptoms  of  extravasation,  particularly  in  cases  where 
the  employment  of  the  catheter  is  for  some  time 
deferred,  as  in  Baron  Larrey's  practice,  because 
then  a  partial  extravasation  of  the  urine,  soon  after 
the  injury,  and  previous  to  the  introduction  of  the 
catheter,  will  cause  rapid  sloughing,  and  actually 
prevent  the  adhesive  inflammation  from  closing  up 
the  cavities  of  the  cellular  membrane  in  time  to 
prevent  a  fatal  extension  of  that  irritating  fluid 
amongst  the  surrounding  parts.  Were  it  not  for 
the  partial  early  effusion  of  urine,  no  doubt,  the 
adhesive  inflammation  would,  in  these  cases,  soon 
have  the  same  effect,  in  obviating  the  danger  of 
urinary  extravasation,  which  it  has  after  lithotomy, 
or  paracentesis  of  the  bladder.    (See  Bladder.) 

It  is  the  practice  of  Baron  Larrey  to  dilate  the 
wounds,  in  order  to  facilitate  the  escape  of  the 
urine,  which  might  otherwise  lodge  in  the  track  of 
the  ball  ;  and  perhaps,  here  the  method  may  fre- 
quently be  right,  though  I  should  conceive  its 
propriety  must  usually  depend  upon  whether  the 
"I'nie  lias  a  tendency  to  continue  to  ilow  out 
through  the  wounds  or  not,  and  upon  the  presence 
01  obstruction  or  not.  And,  in  confirmation  of  this 
pPinion,  I  may  cite  Dr.  Ifennon's  declaration,  that, 
in  these  cases,  he  has  very  rarely  found  it  neces- 
sary to  enlarge  the  wound,  when  the  catheter  and 
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proper  dressings  have  been  employed.  {On  Mili 
tary  Suroer;/,  p.  421,  ed.  3.)  As  soon  as  pos- 
sible, a  large  elastic  gum  catheter  should  be  in- 
troduced, and  left  in  the  urethra,  taking  care  to 
withdraw  It,  and  pass  in  a  clean  one  every  two  or 
three  days,  so  that  no  incrustations  may  occur 
boraetmies,  however,  the  passage  of  a  catheter  is 
veiy  difficult,  as  is  the  case  when  there  are 
splinters  of  bono  in  the  urethra,  or  the  parts  about 
Uie  neck  of  the  bladder  are  inflamed.  (Mem.  de 
Uur.  Mihlaire,  t.  iv.  p.  294. )  Emollient  clysters, 
and  acidulated  demulcent  drinks,  are  to  be  pre- 
scribed, and  the  patient  is  to  be  kept  upon  a  /ery 
low  regimen,  and  in  the  most  quiet  state.  The 
dressings  are  to  be  light  and  simple,  and  cleanli- 
ness observed.  (Op.  cit.  t.  ii.  p.  1  65—170.)  In- 
stead ot  camphorated  embrocations  to  the  abdomen, 
another  means  commended  by  Larrey,  it  appears 
to  me  that  this  author's  directions  would  have 
been  more  complete  and  judicious  had  he  advised 
in  these  cases  bleeding,  both  topical  and  general. 

From  the  injury  of  arterial  ramifications  or 
varicose  vessels,  blood  is  sometimes  extravasated 
within  the  wounded  bladder,  and  causes  deep- 
seated  irritation.  According  to  Baron  Larrej-, 
the  case  is  indicated  by  the  symptoms  of  retention 
of  urine,  and  those  of  inflammation,  with  a  small 
pulse,  pallor  of  the  countenance,  and  drvness  of 
the  wounds.  (T.  iv.  p.  295.)  A  more'decided 
criterion,  I  should  think,  would  be  the  partial 
escape  of  urine  mixed  with  blood,  a  symptom 
which  could  deceive  only  where  the  urethra  itself 
had  been  injured.  Larrey  states,  that  blood,  e.x- 
travasated  in  the  bladder,  rarelv  coagulates,  because 
blended  with  urine,  and  hence  he  advises  its  dis- 
charge to  be  facilitated  by  means  of  a  catheter, 
and  tepid,  emollient,  anodyne  injections.  (T  iv 
p.  295.) 

[In  reference  to  this  point,  Mr.  Guthrie  states 
that  the  blood  coagulates  with  equal  proportions  of 
urine,  and  recommends  the  introduction  of  a  silver 
catheter,  to  break  up  the  clots,  and  this  to  be  fol- 
lowed by  the  injection  of  warm  water,  to  assist  in 
its  solution.    {Commentai-ies,  edit.  (?.  f.  604-5.)] 

Sometimes,  balls  carry  before  them  into  the 
bladdir,  fragments  of  bone,  portions  of  clothing, 
small  coins,  pieces  of  buttons,  &c. ;  or  bits  ofbtdiets 
break  off,  and  lodge  in  that  viscus.    When  these 
extraneous  bodies  are  not  above  a  certain  size,  they 
are  frequently  voided  through  the  urethra  (see 
cases  in  Hennen's  work,  p.  419,  422,  424,  &c.  ed. 
3.),  and  their  evacuation  may  be  materially  facili- 
tated by  the  introduction  of  an  elastic  gum  catheter, 
the  size  of  which  is  to  be  increased  gradually, 
until  the  largest  can  be  passed,  wlien  the  foreign 
substances  will  readily  enter  the  tube,  or  pass  out 
through  the  dilated  urethra.    In  th  is  wav.  Baron 
Larrey  has  saved    patients  from  a  vast"  deal  of 
sufllning.     {Man  de  Chir.  Mil.  t.  iv.  p.  302.) 
In  such  cases,  the  urethral  forceps,  made  by  Mr. 
Weiss,  might  often  be  used  with  advantage.  (See 
LiTHOTOAiv.)    When  the  ball  is  too  large  to  bo 
taken  out  in  this  mnnilor,  the  lateral  opcntion  is 
to  be  performed,  and  it  ought  to  be  done  before  the 
bladder  falls  into  an  ulcerated  or  gangrenous  state, 
from  the  pressure  and  irritation  of  the  foreign 
bod}'.    However,  as  wounds  of  this  organ  fre- 
quently give   rise   to   dangerous  iufl.iiiiniation, 
Larrey  recommends  this  operation  to  be  done 
either  before  its  attack,  or  after  its  subsidence. 
(Vol.  cit.  p.  309.)    In  fact,  almost  all  the  opera- 
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tions  of  tliis  kind  on  record  Iiave  been  done  some 
considerable  time  after  tbe  receipt  of  the  wound, 
and  to  this  practice  my  own  judgment  would  lead 
me  to  give  a  general  preference.  In  one  case,  how- 
ever, Liirroy  operated  on  the  fourth  day  after  the 
receipt  of  the  wound,  and  with  success. 

[Balls  after  remaining  in  the  bladder  some  time 
get  encrusted  with  the  triple  phosphates;  the  same 
deposit  forms  on  pieces  of  bone  which  are  driven 
into  it,  and  which  become  the  nuclei  of  calculi.  It 
even  forms  on  the  coats  of  the  bladder  in  the  seat 
of  the  wound,  and  these  crusts  are  afterwards 
detached.] 

After  the  battle  of  Waterloo,  I  was  not  a  little 
surprised  to  find,  in  the  hospital  established  in  the 
St.  Elizabeth  Barracks,  at  Brussels,  a  considerable 
number  of  cases  in  which  either  the  intestines,  the 
stomach,  the  omentum,  or  the  bladder  protruded. 
I  think  we  had,  in  the  division  under  Mr.  Collier 
and  myself,  not  less  than  three  protrusions  of  the 
bladder.  An  order,  which  I  received  to  join  the 
army  in  the  field  on  the  27th  of  June,  deprived  me 
of  the  opportunity  of  witnessing  the  progress  and 
termination  of  these  interesting  cases.  However, 
many  had  ended  fatally  before  my  departure  from 
Brussels. 

[Paralysis  of  the  bladder  is  not  an  uncommon 
result  of  blows  from  shot  or  large  pieces  of  shell, 
and  rupture  of  the  bladder  when  in  a  state  of 
distension  may  occur,  without  being  accompanied 
by  corresponding  injury  to  the  external  parts. 

The  rectum  is  sometimes  wounded  alone.  Mus- 
ket-balls occasionally  lodge  in  this  canal,  and  are 
afterwards  passed  per  anum.] 

[Gunshot  Wounds  op  the  Perineum  and 
Genito-urinary  Organs.] 

[Wounds  of  the  perinfeum  in  which  the  blad- 
der remains  uninjured  are  not  generally  very 
serious,  and  eventually  do  well.  In  wounds 
of  the  scrotum  where  the  tunica  vaginalis  is 
laid  open,  the  testis,  during  the  healing  process, 
has  a  tendency  to  protnide.  Many  cases  of  this 
nature  occurred  before  Sebastopol,  and  gave  but 
little  trouble  in  their  management.  Extensive 
protrusions  of  the  substance  of  the  testicle,  or  of 
fungous  growth  from  it,  do  not  appear  to  have  oc- 
curred, and  judiciously  applied  pressure  seems 
always  to  have  sufficed  for  the  cure  where  any 
amount  of  protrusion  had  taken  place.  [Medical 
and  Surgical,  History  of  the  British  Army  in  Turkey 
and  the  Crimea,  p.  .335.)  Balls  lodging  in  the 
testis  must  be  removed;  severe  inflammation  of 
this  organ  fuUows,  and  abscesses  may  form  within 
the  tunica  vaginalis,  and  continue  open  for  several 
weeks,  but  in  the  end  terminate  favourably.  In 
these  cases,  where  the  testis  is  much  bruised  and 
shattered,  it  may  be  necessary  to  remove  it  to  ac- 
celerate the  cure;  and  Mr.  Guthrie  states  that  he 
has  been  obliged  to  extirpate  it  at  a  later  period, 
in  consequence  of  the  wounded  portion  becoming 
enlarged  .and  diseased,  but,  ho  observes,  this  occur- 
rence is  rare.  In  one  case  to  which  he  refers  the  lodg- 
ment of  a  shot  gave  rise  to  enlargement  which  could 
not  be  distinguished  from  medullary  sarcoma,  and 
rendered  the  removal  of  the  testis  necessary;  the 
patient  afterwards  died  of  disease  of  the  lumbar 
glands.  (Commerilaries  on  the  Surgery  of  the  War 
in  Spain,  S{C.  p.  594.)  Even  slight  wounds  of 
the  testis  may  lead  to  its  ultimate  absorption. 
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Wounds  of  the  spermatic  cord  are  rare,  and 
seldom  lead  to  fatal,  although  often  to  inconvenient, 
consequences. 

The  great  toughness  of  the  fibrous  coverings  of 
the  erectile  tissue  of  the  penis  appears  to  render 
perforation  of  its  substance  difficult.  In  a  case 
which  occurred  at  Sebastopol,  a  musket-ball  entered 
between  the  glans  penis  and  foreskin,  ran  under 
the  skin  the  whole  length  of  the  organ  without 
wounding  the  erectile  tissue,  and  made  its  exit  at 
the  root  of  the  penis,  afterwards  perforating  the 
scrotum  and  entering  the  thigh, and  was  finally  cut 
out  of  the  buttock.  Another  very  similar  case  is  re- 
lated, where  the  ball  made  its  escape  at  the  root  of 
theorgan  on  the  opposite  side  of  the  penis  to  which 
itentered, and  subsequently  inflicted  a  woundinthe 
thigh.  {Med.  and  Surg.  History  of  the  Army  in 
the  Crimea.)  Mr.  Guthrie  states  he  had  never 
any  occasion  to  tie  an  artery,  even  when  the  penis 
was  nearly  amputated  by  the  missile.  "  If  bleed- 
ing should  take  place  in  the  progress  of  the  cure,  a 
large  cathetershould  be  introduced  into  the  urethra, 
as  a  point  on  which  pressure  may  be  made  laterally; 
for  I  am  not  aware  of  any  other  use  it  can  be,  un- 
less the  urethra  be  also  torn,  when  a  moderate- 
sized  catheter  should  be  kept  in  it  permanently,  if 
it  can  be  borne,  to  aid  in  the  healing  of  the  sur- 
roiniding  parts,  with  as  little  contraction  as  possible 
of  the  canal.  When  the  corpus  spongiosum  has 
been  carried  away,  or  sloughs  with  the  urethra, 
there  is  usually  some  injury  done  at  the  same  time 
to  the  corpora  cavernosa,  and  the  part  becomes 
contracted,  and  curved  when  distended.  Several 
of  these  cases  might  be  benefited  by  the  formation 
of  a  new  urethra  by  borrowing  from  the  neighbour- 
ing parts  after  the  practice  recommended  by  Dief- 
fenbach."  {Commentaries,  p.  594-5.)  A  ball 
passing  transversely  through  the  corpora  cavernosa 
causes  little  inconvenience,  and  the  wound  heals 
favourably.  There  is  usually  a  deficiency  of  sub- 
stance of  the  part  after  such  wounds,  and  sometimes 
an  inconvenient  curve  or  twist  during  erection,  such 
as  often  takes  place  when  the  corpora  cavernosa  and 
the  corpus  spongiosum  are  injured  or  ruptured  from 
other  causes.  (Op.  cit.  p.  595.)  Bullet  or  shell 
wounds  where  extensive  laceration  of  ihe  perinasum 
is  produced,  opening  the  urethra  near  the  bladder, 
and  causing  extravasation  of  urine,  willgonerallj^  ter- 
minate unfavourably.  Many  of  these  present  little 
or  no  chance  of  recovery  from  the  commencement, 
and  admit  of  but  little  aid  from  the  surgical  art. 
In  all  cases  where  the  urethra  is  opened  near  the 
bladder,  an  attempt  must  be  made  to  discover  the 
opening,  in  order  that  an  elastic  guin  catheter  may 
be  passed  without  delay  into  the  bladder,  so  as 
to  prevent  or  arrest  extravasation  of  urine  into 
the  areolar  tissue  of  the  pelvis  or  perinjEum.  For 
this  purpose  the  wound  must  be  enlarged  if  ne- 
cessary, in  order  to  discover  the  opening  into  the 
urethra. 

The  perintcum  may  be  extensively  lacerated, 
and  the  bones  of  the  pubis  and  ischium  fractured, 
without  any  injury  to  the  urethra,  or  scarcely  any 
abrasion  of  the  skin,  as  happened  to  a  cavalry 
soldier  at  Ooojerat  by  a  round  shot.  Tlio  soft 
parts  of  the  perinaium  sloughed,  but  recovery  took 
place. 

In  some  cases  of  wound  of  the  perinaium  occur- 
ring at  Sebastopol,  partial  or  complete  division  of 
the  sphincter  ani  was  found  to  be  necessary  before 
the  cure  could  be  effected. 

}  H  2 


GUNSHOT  WOUNDS, 
The  following  returns  of  gunshot  wounds  of  the 
pennaeum  and  genito-urinary  organs  without  frac- 
ture of  the  pelvis  or  wound  of  the  abdomen,  from 
Sebastopo!,  occurring  in  men  and  officers,  shows  a 
considerable  mortality ;  but  the  fatal  cases  were  the 
result  of  large  contusions  and  lacerations  of  the 
pennseum,  involving  the  urinary  apparatus,  and 
chiefly  inflicted  by  shell.] 
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Gunshot  Injuries  op  the  Heart  and 
Large  Blood-vessels. 

[Wounds  of  the  heart  are  almost  always  in- 
stantly fatal.  Some  rare  instances,  however,  are 
recorded  where  recovery  has  followed  even  after 
severe  lesions  of  this  organ.  The  muscular  struc- 
ture has  been  perforated,  and  musket-balls  have 
lodged  in  its  substance,  and  cicatrices  have  been 
discovered  after  death  in  persons  known  to  have 
been  wounded  in  its  vicinity,  which  indisputably 
show  that  very  considerable  lesions  of  this  structure 
are  not  necessarily  fatal.  The  diagnosis  of  these 
injuries  is  difficult,  and  most  generally  little  more 
than  conjectural,  but  through  the  instrumentality 
of  the  stethoscope  simie  light  may  be  thrown  on 
the  nature  of  the  injury. 

The  symptoms  of  gunshot  wounds  of  the  heart 
are  described  to  be  fainting,  palpitation,  irregular 
movement,  or  total  cessation  of  its  action,  coldness 
of  the  extremities,  ghastliness  of  countenance,  suc- 
ceeded by  great  anxiety  or  sense  of  anguish,  inter- 
mission or  cessation  of  the  pulse.  Should  the  patient 
survive,  and  reaction  come  on,  the  pulse  increases 
in  frequency  and  force  of  beat  ;  the  anxiety  is  in- 
creased by  pain  of  the  part,  which  is  sometimes  in- 
tolerable.   {Guthrie,  Commentaries,  eA.  G,  p.  510.) 

M.  Foumier  mentions  (Cas  Rares,  Dictionnaire 
des  Sciences  Mcdiccdes)  the  case  of  a  soldier  who 
had  a  ball  lodged  in  the  right  ventricle  near  its 
apex,  and  who  survived  six  years,  dying  at 
the  end  of  that  period  of  another  disease.  For 
the  first  three  years  after  the  receipt  of  the  wound 
he  was  harassed  with  palpitation.  Chastenet, 
a  French  army  surgeon,  relates  the  case  of  a  soldier, 
the  right  ventricle  of  whose  heart  had  been  pene- 
trated by  8  bayonet,  and  who  died  at  tho  expi- 


ration  of  fifteen  days,  from  mortification  of  the 
lower  extremities,  apparently  the  resuUof  cold  and 
languid  circulation.  At  the  post  mortem  exami- 
nation the  lung,  pericardium,  and  heart  were  dis- 
covered to  be  wounded,  but  there  was  no  sign  of 
effusion  into  the  surrounding  parts.  In  the  14ih 
volume  of  the  Edinburgh  Medical  and  Surgical 
Journal,  another  case  is  related  where  the  right 


ventricle  was  perforated  to  the  extent  of  an  inch  in 
length  near  the  origin  of  the  pulmonary  artery  • 
the  baU  was  found  in  the  pericardium  ;  the  tri- 
cuspid valve  had  a  circular  lacerated  opening  in  it. 
The  recipient  of  this  injury  was  a  soldier  who  had 
been  wounded  in  Spain,  and  died  at  Plymoutli 
the  fourteenth  day  after  the  injury.  These  are  some 
of  the  extraordinary  examples  'of  wound  of  this 
organ  which  have  been  recorded;  they  are  extreme 
instances  of  what  nature  can  bear,  and  we  must  not 
suppose  that  such  favourable  results  are  often  likely 
to  occur. 

Dilatation  of  the  heart  is  said  sometimes  to  be 
produced  by  blows  on  the  back  or  sternum,  and 
death  may  occur  from  the  shock  of  a  blow  over  the 
region  of  this  organ. 

Treatment.  —  If  the  injury  is  the  result  of 
a  musket-ball,  the  wound  must  not  be  closed, 
although  pressure  may  be  made  upon  it  for  a 
time  with  a  view  to  the  suppression  of  the  ex- 
ternal flow  of  blood;  although  this  succeeds,  it  is 
more  than  probable  the  hEemorrhage  will  continue 
internally,  and  lead  to  the  death  of  the  patient 
after  much  suffering,  principally  from  the  oppression 
caused  by  the  escape  of  blood  into  the  cavity  of 
the  chest.    If  the  wound  be  a  stab,  the  external 
opening  may  be  accurately  closed  and  the  escape 
of  blood  prevented  ;  but  as  the  pressure  of  the 
blood  in  the  pericardium  is  unequal  to  restrain  the 
action  of  the  heart,  blood  forced  out  through  the 
opening  fills  the  cavity  of  the  pleura,  and  produces 
suffocation, unless  from  some  accidental  circumstance 
the  aperture  in  the  heart  becomes  obstructed,  and 
the  flow  of  blood  thereby  arrested.    There  can  be 
no  doubt  of  the  propriety  of  closing  the  wound  in 
the  first  instance,  if  the  haniorihage  be  excessive 
and  likely  to  endanger  life  ;  and  the  wound  must 
be  reopened  after  a  time  if  the  danger  of  suffocation 
be  imminent.    (Guthrie's  Commentaries,  6th  ed. 
fol.  511-12.)    This  was  the  practice  pursued  by 
Dupuytren  with  the  Due  de  Berri,  the  right  ven- 
tricle of  whose  heart  was  wounded,  and  who  died 
from  loss  of  blood  :  it  was  found  requisite  to  reopen 
the  wound  every  two  hours  to  prevent  suffocation. 

All  extraneous  matters  should  be  removed  from 
the  wound  where  possible,  and  inflammatory  sym- 
ptoms subdued  by  general  and  local  bloodletting, 
calomel  and  opium,  and  antimony.  Auscultation 
and  percussion  are  to  be  employed,  and  if  the 
cavity  of  the  pleura  or  pericardium  should  be 
found  filled  with  blood  or  other  fluid,  it  must 
be  evacuated  in  order  to  give  the  patient  the 
chance  of  life.    Gunshot  wounds  of  the  large 
arteries  are  very  generally  followed  by  speedy 
if  not  instant  death  ;  rare  exceptions,  however, 
occur.    Tlie  most  remarkable  instance  perlmp' 
of  recovery  after  such  injury  is  that  recited  by 
Guattani  in  his  work  On  Aneurism,  where  a  pa- 
tient survived  a  wound  of  the  aorta  for  eight  years. 
Wounds  of  these  large  vessels  pour  out  the  blood 
so  rapidly,  especially  the  large  arteries  in  the  ca- 
vities of  the  body,  that  there  is  scarcely  a  chance 
of  life,  the  victims  of  such  injuries  dying  on 
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field  tefore  assistance  can  be  rendered.  How  these 
vessels  escape  being  wounded  sometimes  is  a 
source  of  surprise  amongst  militar)'  surgeons.  This 
immunity  from  injury  is  partly  due  to  the  elasticity 
of  their  coats,  but  principally  to  the  readj^  manner 
in  which  they  can  be  pushed  aside  by  the  passing 
ball,  owing  to  the  loose  areolar  tissue  which  con- 
nects them  together  and  to  the  surrounding  stiuc- 
tures.  I  had  a  case  of  this  kind  under  my  care 
during  the  Crimean  war,  where  a  bullet  passed  be- 
tween the  subclavian  artery  and  vein  without  in- 
jury to  either,  at  the  point  where  these  vessels 
pass  over  the  upper  edge  of  the  first  rib. 

In  cases  where  a  round  shot  or  sabre  injures  or 
divides  a  large  vessel,  such  as  the  carotid  or  femo- 
ral arterj',  immediate  death  is  almost  alwaj's  the 
consequence;  some  instances  to  the  contrary,  how- 
ever, are  related,  Larrey  mentions  a  case  in  his 
Alemoires  where  the  external  carotid  was  divided 
at  its  point  of  sepnration  from  the  internal;  a 
soldier  immediately  applied  pressure  with  his 
fingers,  and  Larrey's  bandages  eventually  saved 
hira.  Mr.  Hennen  speaks  of  an  officer  who  was 
wounded  in  the  carotid  by  an  arrow,  and  who 
owed  his  life  to  similar  assistance.] 

Wounds  of  the  main  arteries  of  the  limbs  or  neck 
usually  require  both  ends  of  the  divided  vessel  to  be 
secured  with  a  ligature,  if  pressure  fails  to  arrest 
the  hceraorrhage.  A  ligature  on  the  femoral  arter}', 
however,  may  sufficiently  check  the  current  of  blood 
through  the  popliteal  artery  to  put  a  stop  to  ha;mor- 
rhage  from  a  wound  in  it  ;  and  though  such  practice 
in  some  other  cases  of  wounded  arteries  is  ineffi- 
cient, on  account  of  the  facility  with  which  the  blood 
passes  through  the  anastomoses  into  the  part  of 
those  vessels  below  the  ligature  (see  Arteries), 
its  general  success,  in  gunshot  wounds  of  the  ham, 
is  very  encouraging,  not  only  on  account  of  the 
difficulties  of  taking  up  the  popliteal  artery  it- 
self (difficulties  ably  depicted  by  Scarpa),  but 
because  laying  open  the  inflamed  and  diseased 
parts  would  frequently  have  a  fatid  termination. 
Dnpuytren  and  Delpech,  on  the  latter  principle, 
have  in  several  instances  taken  up  the  femoral  ar- 
tery f  r  the  stoppage  of  bleeding  from  the  tibial 
arteries  in  compound  fractures,  and  with  complete 
success.  In  University  College  Hospital,  I  took 
up  the  popliteal  artery  for  the  suppres-ion  of  re- 
pe:ited  and  profuse  hfeniorrhage  from  the  posterior 
tibial  artery,  which  had  been  divided  in  a  lad, 
who,  as  he  was  cleaning  a  window,  slipped,  and 
h  s  leg  passed  through  the  glass,  and  the  posterior 
soft  parts  were  divided  down  to  the  bono.  As  the 
bleeding  ceased,  the  wound  was  dressed,  but,  in 
consequence  of  returns  of  htcmorrhage,  the  house- 
surgeon  made  several  unsuccessful  attempts  to 
secure  the  ends  of  the  artery,  and  the  wound  had 
at  length  assumed  a  formidable  appearance,  with 
considerable  swelling  and  tendency  to  gangrene. 
I  therefore  preferred  tying  the  popliteal  artery. 
The  result  was  entirely  successful,  no  recurrence  of 
bleeding  having  been  experienn<!d.  At  the  same 
time,  I  would  have  surgeons  ni'.vays  recollect  the 
important  difference  between  an  aneurism.il  and  a 
wounded  artery  ;  for  as,  in  the  first  case,  there  is 
no  outlet  for  the  blood,  the  transmission  of  this 
fluid  into  the  part  of  the  vessel  below  the  ligature 
may  keep  up  a  pulsation  in  the  tumor,  and  retard 
the  cure  of  the  disease,  but  is  attended  with  no 
risk  of  hajmorrhnge;  while  the  same  free  passage  of 
the  blood  into  the  wounded  portion  of  a  large  ar- 


tery would  give  rise  to  dangerous  bleeding;  and 
hence  the  general  necessity  of  applying  two  liga- 
tures, one  immediately  above,  the  other  below,  the 
aperture  in  such  a  vessel.  A  single  ligature  on  the 
brachial  arteiy  fails,  as  I  had  an  opportunity  of 
seeing  in  Holland,  in  a  case  of  gunshot  wound, 
where  either  that  vessel,  or  the  commencement  of 
the  radial  or  ulnar,  gave  way,  on  the  loosening  of 
the  sloughs ;  and,  as  there  was  considerable  swell- 
ing, oedema,  and  inflammation  of  the  limb,  threat- 
ening gangrene,  the  surgeon  under  whose  care 
the  patient  was,  deemed  it  right  to  perform  ampu- 
tation. 

I  should  be  sorry  if  these  observations  were  to 
hold  out  any  general  encouragement  of  the  wrong 
and  dangerous  practice  of  applying  only  one  liga- 
ture above  a  wound  in  a  large  artery,  or  in  any  re- 
cent case  oi  false  diffused  aneurism.  The  remarks 
delivered  above  are  chiefly  intended  to  refer  to 
gunshot  wounds  of  the  ham,  with  injury  of  the 
popliteal  artery,  and  hsemorrhage  first  breaking  out 
several  days  after  the  receipt  of  the  wound,  when 
all  the  parts  behind  the  knee  are  enormously 
swollen,  and  in  a  state  of  inflammation  and  sup- 
puration. Here  the  hope  of  avoiding  any  addi- 
tional violence,  or  injury  to  the  diseased  parts 
behind  the  knee,  may  be  a  good  reason  -for  taking 
the  chance  of  stopping  the  bleeding  by  a  ligature 
applied  to  the  femoral  artery  ;  a  reason,  however, 
which  would  not  exist  in  the  case  of  a  recent 
wound  of  the  popliteal  artery  with  a  knife.  At  the 
same  time,  I  believe  this  means  of  checking  the 
current  of  blood  will  not  always  suffice,  and  that 
occasionally  either  the  dangerous  expedient  of 
cutting  open  the  swelling  in  this  diseased  state  of 
the  ham,  and  of  applying  a  ligature  above  and  be- 
low the  aperture  in  the  popliteal  artery,  must  una- 
voidably be  encountered,  or  amputation  performed. 
Why  the  first  plan  has  answered  in  some  cases,  and 
not  m  others,  may  depend  upon  the  size  and  con- 
dition of  the  wound,  or  opening  in  the  artery,  and, 
in  examples  of  sloughing,  upon  the  decree  in  which 
the  tube  of  the  vessel  may  have  been  closed  by  the 
adhesive  inflammation.  Some  wrong  conclusions 
may  also  have  been  made  respecting  the  trunk  of 
the  vessel  being  wounded  or  opened,  while  in  fact 
only  a  branch  of  it  was  concerned, 

[In  quoting  the  following  remarks  from  the  ;5';(j-. 
gical  History  of  the  Crimemi  IKa)-(p.  345),  I  would 
mention  that  they  embody  the  acknowledged  prac- 
tice for  all  military  surgeons  to  follow,  and  that  the 
cases  referred  to  by  Mr.  Cooper  are  exceptional 
ones.  "  When  an  artery  is  primarily  wounded 
and  bleeds,  it  is  presumed  no  surgeon  will  now 
dispute  the  propriety  of  tying  both  ends  of  the 
vessel  at  the  wounded  point.  The  late  Mr.  Guthrie 
has,  however,  laid  it  down  that  this  is  not  to  ba 
done  unless  it  bleed,  inasmuch  as  the  hemorrhage 
once  arrested  may  not  be  renewed." 

Gunshot  wounds  of  arteries  sometimes  lay  the 
foundation  for  false  or  varicose  aneurism,  llcnnen 
records  a  case  where  this  condition  followed  a  wound 
of  the  femoral,  and  in  the  ISidletin  de  la  Factil/c  de 
Mcdccine  of  Paris,  another  case  is  given  in  which  it 
was  the  result  of  a  wound  of  the  carotid  artery.  A 
case  occurred  in  the  4th  Regiment  before  Sebasto^ 
pol  of  wound  of  the  profunda  femoris,  two  inches 
from  its  origin,  which  was  followed  by  the  forma- 
tion of  an  aneurism  at  the  wounded  point. 

Wounds  of  veins  of  the  extremities  or  neck,  how- 
ever large,  may  always  be  checked  by  properly  ap. 
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plied  pressure;  in  general  they  are  easily  managed, 
I'^^o^'tage  controlled  by  p4sure  tnd 
position.    The  amount  of  bleeding  from  very  lar™ 
veins  IS  sometimes  very  inconsiderable.    In  a  case 
under  my  care  before  Sebastopol,  in  which  the 
subclavian  vein,  near  its  origin,  was  perforated  bv  a 
ballet,  the  haemorrhage  was  very  trifling,  and  the 
slightest  pressure  arrested  it.    Inflammation  of  the 
vessel  followed,  however,  and  the  man  eventually 
died.  •' 
A  varicose  state  of  the  veins  is  apt  to  occur 
-after  gunshot  wounds.    Dr.  Hennen  gives  several 
cases,  and  states  that  it  not  unfrequently  happens. 

T^BLE  showing  the  number  and  results  of  cases 
.  of  Direct  Injury  to  the  Larger  Arteries,  not 
being  at  the  same  time  cases  of  compound  frac- 
ture, which  came  under  treatment  from  1st 
April  1855  to  the  end  of  tlie  Crimean  War 
in  Men  and  Officers.]  ' 
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.Gunshot  Injuries  op  Joints. 

[Amongst  the  great  variety  of  severe  injuries  that 
are  met  with  after  an  action,  perhaps  none  possess 
more  interest  than  wounds  of  the  articulations, 
owing  to  the  numerous  successful  operations  which 
have  been  performed  for  their  removal  by  the 
Germans  in  the  Schleswig-Holstein  campaigns,  the 
French  in  Algiers,  and  ourselves  recently  in  the 
Crimea. 

These  injuries  are,  however,  seldom  confined  to 
the  joint;   they  most  usually  implicate  more  or 
less  of  the  cylinder  of  the  bone  as  well;  but  even 
such  lesions,  which  do  not  involve  too  great  an  extent 
of  the  shaft,  may  be  suitable  cases  for  excision,  and 
some  most  successful  operations  of  this  nature  Lave 
been  performed.    These  wounds  are  in  the  present 
day  somewhat  shorn  of  their  terrors,  for  they  were 
looked  upon  by  the  old  army  surgeons  as  mortal ; 
nevertheless  they  do  form  a  class  of  cases  entailing 
■much  anxiety  on  the  surgeon  who  is  called  upon  to 
treat  them,  as  to  the  best  proceeding  to  be  adopted 
in  the  management  of  each  particular  case.  Great 
triumphs  have  already  been  achieved,  and  by  this 
•great  advance  in  operative  surgery  tiie  science  of 
our  art  has  been  elevated,  and  the  possibility  of 
preserving  a  limb,  or  portion  of  a  limb,  for  tlie  un- 
happy sufferer,  must  ever  enlist  our  best  exertions 
for  its  further  improvement  and  extension  if  pos- 
sible. Still  happier  results  may  j'et  be  accomplished 
by  a  more  careful  selection  of  the  cases,  greater 
skill  in  their  performance,  and  more  judicious  after- 
treatment. 

Tlie  gravity  of  these  injuries  is  not  always  mani- 
fest in  the  first  instance  ;  a  slight  wound  may  be, 
and  often  is,  followed  by  quite  as  severe  symptoms 
as  in  those  cases  where  there  is  a  more  extensive 
original  lesion  of  the  joint.  This  forms  one  of  the 
difticultics  in  determining  what  is  the  best  line  of 
treatment  to  be  followed  :  one  is  loth  to  excise  a 
joint  for  very  partial  injury  of  the  bones  and  soft 
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structures,  j'et  when  inflammation  is  set  up  and 
suppuration  of  the  entire  articulation  is  esta- 
blished, the  case  then  often  becomes  quite  as 
severe  in  its  consequences  as  where  the  wound 
and  destruction  of  the  deeper  parts  were  of 
much  greater  magnitude  in  the  first  instance.  As 
ageneral  rule,  the  danger  of  these  wounds  of  joints 
will  depend  chiefly  on  the  size  and  complexity  of 
the  articulation  afi^ected,  the  extent  of  the  injury 
and  the  period  which  has  elapsed  since  the  receipt 
of  the  wound.  Wounds  of  the  ginglymoid  articula- 
tions are  considered  to  be  more  severe  than  those 
attecting  the  ball  and  socket  joints,  chiefly  from 
their  greater  extent  and  more  elaborate  construc- 
tion. Larrey  has  remarked  that  tetanus  often  fol- 
lowed their  injury. 

Hip-joint.  ~  Severe  compound  fracture  of  the 
head,  neck,  and  trochanters,  or  of  the  head  and  neck 
ot  the  thiyh-bone,  or  of  the  neck  and  upper  part  of 
the  shaft  without  fracture  of  the  head,  which  latter 
IS  a  much  more  common  injur)-,  the  head  of  this 
bone  not  being  often  implicated  in  the  fracture,  are 
all  suitable  cases  for  excision.    Mr.  Guthrie  ex- 
presses his  opinion  strongly  in  favour  of  this  opera- 
tion in  preference  to  leaving  the  case  to  nature,  or 
performing  the  more  severe  operation  of  amputation 
at  the  hip-joint.     {Commentaries,  ed.  5.  p.  81.) 
Esmarch  considers  that  excision  of  the  head  of  the 
femur  ought  to  be  performed  in  preference  to  exar- 
ticulation,  although  the  single  case  operated  on  in 
the  campaigns  in  the  Duchies  terminated  unfavour- 
ably, whereas,  out  of  seven  exarticulations,  one, 
a  healthy  young  soldier  seventeen  j-ears  of  age, 
survived  the  operation,  (p.  94.)  The  experience  of 
I  the  Crimea  is  in  favour  of  its  performance  ;  of  six 
[  cases  operated  on,  one  recovered,  and  it  was 
supposed  would  have  a  tolerably  useful  limb  ; 
another,  a  case  of  my  own,  lived  five  weeks  after 
the  operation,  and  was  doing  well  until  suppu- 
ration of  the  knee-joint  supervened.    In  all  the 
before-mentioned  cases  a  portion  of  the  shaft  of 
the  femur  was  included  in  the  excision,  in  my 
own  case  about  one-fifth.     Seutin  removed  as 
much  as  six  inches  of  the  shaft  in  one  case. 
In  comparing  the  results  of  this  operation  with 
exarticulations  of  the  limb  performed  in  the  En- 
glish army  during  the  Crimean  war,  we  find  the 
whole  of  the  latter  terminated  fatally,  the  longest 
surviving  the  operation  only  thirty-six  hours.  The 
French  are  stated  to  have  had  "thirteen  primary 
and  secondary  amputations  at  the  hip-joint  after 
the  battles  of  the  Alma  and  Inkermann,  all  of 
which  ended  unfavourabl)'.  Stromeyer  recommends 
resection  of  the  head  of  the  femur  even  when  the 
fracture  barely  extends  into  the  capwle,  as  suppu- 
ration is  sure  to  be  set  up  in  the  articulation,  and 
produce  death  by  exhaustion. 

The  objection  that  has  been  made  to  excision  of 
the  head  of  the  femur — that  the  limb  is  rendered 
useless  after  the  operation,  even  if  recovery  takes 
place — can  hardly  be  entertained  with  reference  to 
this  particular  injurj'.  Indeed,  it  may  even  be 
questioned  whether  absolute  inutility  of  the  linib 
is  always  the  inevitable  result  of  such  operations. 
It  is  to  bo  hoped  that  after  a  sufficient  interval  of 
time  has  elapsed  to  allow  of  consolidation  of  the 
parts,  and  the  limb  has  been  duly  exercised, 
certain  amount  of  motion,  strength,  and  usefulness 
of  the  new  joint  maj'  be  regained.  The  true 
aspect  in  which  tliis  operation  must  be  viewed,  as 
lias  been  remarked  by  Dr.  Macleod,  is,  tliat,  as  far 
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as  results  at  present  inform  us,  it  is  tlie  only  one 
which  affords  a  cliance  of  saving  life. 

Excision  of  tlie  knee-joint  has  seldom  been  per- 
formed by  military  surgeons,  though  it  has  been  so 
repeatedly  and  successfully  executed  in  civil  life 
for  disease.  A  single  operation  of  this  nature,  a 
secondary  case,  was  the  only  one  attempted  during 
the  Crimean  war,  and  this  unfortunately  ended 
unfavourably.  The  Germans,  during  the  second 
campaign  of  the  Schlesvvig-Holstein  war,  per- 
formed this  operation  once,  and  likewise  with  a 
fatal  result'.  So  that  up  to  the  present  time 
military  experience  of  this  operation  has  been 
very  small  and  very  unsatisfactory.  The  follow- 
ing are  cases  which,  under  favourable  conditions, 
require  the  performance  of  resection:  where  a  bullet 
has  entered  the  joint  and  slightly  injured  the  bone, 
or  where,  besides  an  injury  of  the  capsule  merely,  a 
slight  grazing  or  contusion  of  the  bone  has  taken 
place.  Bullets  lodging  in  the  heads  of  the  bones,  after 
entering  the  capsule,  with  or  without  fracture  of 
the  articular  ends  of  the  bones,  but  not  extending 
into  the  shaft,  seem  also  suitable  cases  for  resection. 
Stromeyer  does  not  recommend  resection  of  this 
joint  for  gunshot  injury,  as,  according  to  him,  it 
affords  little  hope,  even  under  favourable  circum- 
stances, and  because  in  the  majority  of  cases  it 
cannot  be  certainly  known  how  much  of  the  bone 
should  be  sawn  off.  (  Translation  by  Slatham,  p. 
31.)  The  principal  objections  which  military  sur- 
geons have  to  its  performance  seem  to  be  the  lona' 
period  necessary  to  effect  a  cure,  the  absolute  ne- 
cessity there  is  for  the  perfect  repose  of  the  limb, 
and  the  very  careful  treatment  requisite  during  the 
healing  process,  all  of  which  are  seldom  attainable 
in  army  practice. 

Resection  in  the  continuity  of  the  femur  was 
practised  in  three  cases  during  the  Holstein  cam- 
paigns, and  all  were  fatal.  The  great  depth  at 
which  this  bone  lies,  and  the  large  muscles  which 
surround  it,  render  it  very  unsuitable  for  any 
operation  of  tins  nature.  Dr.  Macleod  states  that 
resections  of  the  shaft  of  the  femur  were  invariably 
fatal  in  the  Crimea.  Esmarch  does  not  recommend 
excision  for  any  of  the  smaller  shafts  of  the  hand 
and  foot,  as  htfemorrhage  m.oy  follow  only  to  be 
controlled  by  amputation  oi^the  hand  or  foot. 
Resection  of  the  ankle-ijoint  has  not  to  my  know- 
ledge been  performed  in  military  practice.  Pene- 
trating wounds  of  this  joint,  according  to  Dr.  Mac- 
leod, "generally  did  well  in  the  Crimea,  although 
they  required  long  treatment.  Great  attention 
was  paid  to  keeping  the  articulation  perfectly  im- 
movable, and  to  the  enlargement  of  one  or  other 
of  the  wounds,  so  as  to  allow  of  the  free  escape  of 
all  discharges."  Commiinited  fracture  of  the  astra- 
gaUi-i,  and,  according  to  Mr.  Guthrie,  the  Indgment 
of  a  ball  in  that  bone  at  a  great  depth,  wliich  can- 
not be  extracted,  are  both  cases  which  call  for  the 
removal  of  that  bone.  Ablation  of  the  os  calcis 
may  be  requisite  for  the  corresponding  injuries  of 
that,  bone.  I  have  seen  the  half  of  this  latter  bone 
excised  for  comminuted  fracture;  the  wound  healed 
speedily,  and  left  a  good  use  of  the  foot.  Should 
the  injury  include  the  astragalus  and  os  calcis, 
both  bones  must  be  removed.  Mr.  T.  Wakley 
has  published  a  very  interesting  case  of  this  kind 
from  disease,  where  the  patient  walked  well 
after  the  operation.  The  remaining  bones  of  the 
tarsus  may  be  removed  in  like  manner  for  similar 
injuries.    (Vide  Guthrie,  op.  cit.  p.  101.)  Mr. 
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Statham  has  performed  the  operation  of  resection 
of  the  ankle-joint  successfully  for  disease.  lie  re- 
commends the  flaps  to  be  so  made  as  to  fall  natu- 
rally in  place  after  the  operation  without  the  use  of 
sutures,  and  is  of  opinion  that  the  limb  should 
never  be  moved  from  the  splint  during  the  pro- 
gress of  cure.  He  also  enjoins  good  diet  after  the 
operation,  and  frequently  prescribes  stimulants  as 
well.  If  diffuse  inflammation  comes  on,  he  re- 
commends the  patient  to  be  put  on  the  best  stimu- 
lating and  nourishing  diet,  though  the  inflamma- 
tion be  at  its  height,  at  the  same  time  that  abs- 
traction of  blood,  poultices,  &c.  are  employed 
locally.  Iron,  acids,  and  quinine  should  be  given, 
to  enable  the  patient  to  assimilate  the  food  he 
swallows.    {Statham,  p.  120.) 

Excision  of  tlie  Head  of  the  Humerus. —  Fractures 
of  the  head  of  the  humerus,  or  cases  where  a  bullet 
perforates  or  lodges  in  it,  the  main  blood-vessel  and 
nerves  being  uninjured,  are  very  favourable  cases 
for  resection.  M.  Baudens  states  that  excision 
should  be  the  rule  here,  and  amputation  the  ex- 
ception. Mr.  Guthrie  expresses  a  similar  opinion. 
The  experience  of  the  surgeons  of  the  Schleswig- 
Holstein  war  was  very  favourable  to  this  operation. 
Out  of  19  cases  12  recovered,  and  a  more  or  less 
useful  arm  was  preserved.  In  some  of  the  cases 
the  wound  healed  in  from  two  to  three  months. 
Complete  ankylosis  occurred  in  none.  Some  of 
the  patients  could  perform  heavy  work  after- 
wards. In  the  seven  fatal  cases  the  resection 
was  made  at  the  period  of  highest  inflammation, 
or  when  the  patients  had  become  affected  with 
pyajmia.  In  eight  cases  which  were  left  to 
nature  without  operation,  three  did  not  prove 
fatal,  but  at  the  end  of  six  months  amputation  of 
the  affected  limb  was  still  considered  likely  to  be 
called  for.  In  some  of  these  resections  as  nmch 
as  four  or  five  inches  of  the  shaft  of  the  humerus 
was  included,  and  in  the  majority  of  the  successful 
cases  a  greater  or  less  amount  of  the  shaft  was  af- 
fected. {Esmarch,  translated  by  Statham,  p.  65.)  Of 
the  14  cases  published  by  Baudens,  13  recovered, 
possessing  an  imperfect  gingly moid  joint,  but  with 
the  loss  of  the  rotatory  movements  of  the  shoulder. 
This  able  surgeon  objects  to  the  division  of  the 
long  tendon  of  the  biceps  muscle  in  the  operation, 
and  the  surgeons  of  the  Schleswig-Holstein  cam- 
p.iigns  always  preserved  this  tendon  entire,  al- 
though they  did  not  consider  its  preservation 
absolutely  essential  to  the  future  mobility  of  the 
limb,  as  shown  by  three  cases  where  the  tendon 
was  torn  away  by  the  ball.  On  the  cure  being 
completed,  the  patient  soon  obtained  free  and 
voluntary  use  of  the  arm.    {Esmarch,  p.  67.) 

The  results  of  resections  of  the  head  of  the 
humerus  before  Sebastopol  were  very  satisfactory. 
Of  13  cases  12  recovered,  and  were  sent  to  Eng- 
land ;  the  remaining  one  died.  Highly  favourable 
results  these,  when  we  take  into  consideration  tliat 
formerly  all  those  cases  would  most  probably  have 
undergone  cxarticulation  at  the  shoulJer-joiiit. 

Whore  the  scapula  is  extensively  injured,  and 
the  injury  is  accompanied  with  fracture  of  the 
head  of  the  humerus,  resection,  according  to  Stro- 
meyer, is  not  successful.  A  single  case  of  this 
kind  where  excision  was  resorted  to,  before  Sebas- 
topol, had  a  fatal  termination. 

Resection  of  the  Conlimdty  of  the  Shaft  of  the 
Humerus. — Stromeyer  is  of  opinion  that  extensive 
resections  nf  the  shaft  of  the  humerus  should  never 
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elf t  ^'''}  the  attention,  he 


says,  should  be  conf,„ed  to  the ^^t^act  : 
oose  sequestra,  and  to  the  removal  by  the  saw  oi' 
the  sharp  points  of  bone.    I  cannot  find  recorded 
a  single  case  where  any  large  portion  of  the  shaft 
ot  the  humerus  was  removed  during  the  Crimean 
war.    Dr.  Macleod,  however,  mentions  that  several 
cases  resulted  very  favourably  where  parts  of  the 
shaft  of  the  humerus  and  bones  of  the  fore-arm 
were  excised.    I  removed  as  much  as  three  and  a 
half  inches  of  that  bone,  including  in  the  resection 
the  upper  half  of  the  deltoid  impression,  in  a  case 
of  very  bad  compound  fracture  caused  by  a  fraa- 
nient  of  shell.    The  bone  was  comminuted  and 
split  to  rather  more  than  that  extent.    The  wound 
healed  in  the  most  perfect  and  rapid  manner,  and 
the  case  soon  lost  its  compound  character.  This 
soldier  was  invalided  to  England,  and  afterwards 
discharged  the  service,  and  I  saw  him  again  at  the 
end  of  a  year  with  a  but  little  shortened  limb 
ihere  was  almost  perfect  consolidation  of  the 
divided  ends  of  the  bone,  and  all  the  underhand 
movements  of  the  arm  had  been  restored,  and  he 
was  obtaining  a  livelihood  by  breaking  stones  on 
the  road. 

Resection  of  tJi.j  Elbow-Jomt.—Bandens  was  of 
opinion  that  resection  should  only  be  performed 
where  one  alone  of  the  three  joint  ends  is  injured. 
It  was  recommended  as  a  rule,  in  all  cases  where  a 
bone  in  this  joint  was  injured,  by  the  surgeons  in 
the  bchleswig-Holstein  campaigns.  When  the  ulna 
alone  was  shattered,  the  corresponding  portion  of 
the  radius  was  removed,  but  seldom  more  than  the 
head  of  that  bone  except  in  cases  where  the  ulna 
had  been  comminuted,  when  the  neck  was  like- 
wise excised.     If  the  radius  was  comminuted 
below  the  neck,  the  fragments  were  extracted,  and 
the  uneven  projections  removed  by  the  saw  ;  the 
ulna  was  not  sawn  off  at  the  same  level,  but  a  piece 
from  the  olecranon  only  was  removed,  as  otherwise 
this  protruded  in  a  troublesome  manner  during  and 
after  the  healing.  As  on  the  ulna  depends  especially 
the  strength  of  the  elbow-joint,  it  was  not  found 
necessary  to  saw  this  bone  off  so  low  as  the  radius. 
A  very  small  portion  of  the  trochlea  humeri  was 
excised ;  in  many  cases  the  humerus  was  untouched, 
the  cartilage  merely  being  shaved  off  by  the  knife. 
This  latter  proceeding,  however,  seemed- to  have 
no  influence  in  the  production  of  a  more  rapid  re- 
covery.   {Stromeijer,  p.  24.)    In  cases  where  the 
injury  involved  only  the  humerus,  one  or  other 
condyle  being  shattered,  the  fragments  were  re- 
moved and  the  humerus  sawn  off  at  the  place 
where  the  fissures  nearly  terminated.    By  this 
means  nearly  an  inch  in  its  length  was  preserved. 
A  piece  was  still  removed  from  the  olecianon, 
though  uninjured.    A  portion  of  the  wound  was 
then  united  by  interrupted  snture,  the  lower  part 
being  left  open  for  the  escape  of  the  discharge. 

Partial  resection  of  the  elbow-joint,  according  to 
Esmarch,  was  not  followed  by  such  good  results  as 
complete  removal  of  the  ends  of  nil  the  bones  enter- 
ing into  the  formation  of  the  articulation.  We 
ought  not,  he  says,  "  to  be  content  with  a  partial 
resection  of  the  wounded  parts,  for  in  my  opinion 
It  is  indeed  the  extensive  severing  of  the  ligamen- 
tous apparatus  of  the  joint  which  deprives  the 
wound  of  its  danger,  and  the  loss  there  is  removed 
Jt'om  the  ends  of  the  bones,  the  greater  is  the 
probability  of  ankylosis.  Partial  resection  was 
twice  tried,  and  although  both  cases  terminated 
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favourably,  yet  their  progress  showed  that  such  in 
operation  is  m  no  respect  preferable  to  the  eniiie 
division  of  tlie  articular  capsule,  perfect  ankvlosis 
occurring  m  both  cases,  and  the  process  of  healin^ 
being  far  more  tedious  than  in  resection  of  the 
entire  joint."  The  experience  of  the  Crimea  was 
in  conformity  with  this  opinion.  Dr.  Macleod  sayss 
Partial  resection-of  which  there  were  a  good 
many  cases--did  not,  I  think,  turn  out,  on  the 
whole,  at  all  so  well  as  complete  ones.  Thev 
were  more  tedious,  more  liable  to  fail,  aud  less 
satisfactory  when  they  succeeded,  than  when  the 
whole  articulation  was  removed."  Amputation  of 
the  arm  had  to  be  performed  in  two  cases  after 
partial_  resection  of  the  joint,  during  the  Crimean 
war  :  in  one  case,  however,  where  the  heads  of 
the  radius  and  ulna  were  fractured  by  a  rifle-ball 
which  passed  across  the  joint,  the  broken  fra-r- 
nients  were  removed,  and  the  humerus  left  entire- 
the  patient,  at  the  end  of  three  months,  was  dis- 
charged with  a  good  joint,  which  admitted  of  con- 
siderable latitude  of  motion,  and  could  sustain  no 
small  weiglit. 

The  resections  of  the  elbow-joint  were  remark- 
ably successful  when  considered  alone,  but  still 
more  so  when  compnredwith  the  results  of  ampu- 
tation of  the  arm  during  the  Schleswig-Kolstein 
war.    Of  40  resections  6  only  died,  while  out  of 
54  amputations  of  the  arm  19  terminated  fatally 
Dunng  the  latter  half  of  the  Crimean  war  there 
were  20  resections  of  this  joint,  partial  and  com- 
plete, 3  of  which  died,  whereas  out  of  102  ampu- 
tations of  the  arm  27  died.    It  seems  then  clearly 
established  by  these  results,  that  the  preference 
should  always  be  given  to  excision  in  this  articu- 
lation, in  every  case  where  such  a  proceedino-  is 
possible.    As  to  the  extent  of  the  shaft  that°can 
be  removed  along  with  tlie  particular  ends  of  the 
bone,  Esmarch  states  that  as  much  as  four  or  five 
inches  were  taken  away  both  from  the  humerus 
and  ulna  and  radius,  where  they  had  been  struck 
off  by  a  bullet :  in  one  case  a  piece  of  four  inches 
m  length  was  removed.    (Op.  cit.  p.  81-2.) 

In  the  treatment  of  these  injuries  after  the 
operation,  the  most  important  point  to  attend  to  is 
securing  to  the  patient  the  most  absolute  quiet  and 
complete  position.    The  arm  is  to  be  laid  in  the 
prone  position  upon  a  wooden  splint,  extending 
from  the  upper  third  of  the  arm  to  the  fingers' ends'^ 
at  an  obtuse  angle  at  the  elbow  of  140  degrees] 
and  secured   to  it  by  a  bandage.     Esmarch  re- 
commends in  the  first  instance  cold,  and  after- 
wards W!inn,  water  dressing,  and,  when  the  suppu- 
ration dimiiiisiies,  charpie  and  oil.     After  the 
wound  is  filled  with  granulation,  and  cicatrisation 
has  commenced,  the  arm  is  to  be  carefully  raised 
from  the  splint,  and  a  flannel  roller  applied.  "Passive 
motion  is  to  be  commenced  earlj',  very  limited  at 
first,  and  to  be  increased  gradually  every  day.  in 
order  to  insure  the  usefulness  of  the  arm.  Tlie 
general  treatment  as  practised  by  the  Schleswig- 
llolsteiii    surgeons    was    strictly  antiphlogistic 
{I'Jsmarch,  p.  57.) 

In  the  cases  which  were  operated  on  during  the 
campaign  in  the  Duchies,  the  hand  could  be  niised 
to  the  mouth  before  the  wound  was  closed.  Py- 
ajmia  was  the  cause  of  death  in  most  of  the  seven 
failures.  {Esmarch,  p.  68.)  Of  the  six  operated 
on  in  the  first  twenty-four  hours,  two  were  fatal;  on 
the  third  or  fourth  day,  three  were  performed,  with 
two  fatal  cases.  Secondary  operations  after  the  fu" 
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occurroiice  of  suppuration  were  performed  ten  times, 
with  three  fatal  results  ;  so  that  the  secondary  re- 
sections were  more  favourable  than  the  primary 
ones.  The  resections  of  the  left  elbow  were  most 
fatal :  six  out  of  twelve  died,  and  only  one  out  of 
seven  resected  on  the  right  side  had  an  unfavour- 
able issue. 

Excision  of  the  Carpus,  Metacarpus,  and  Phalan- 
ges.— A  musket-ball  perforating  the  carpus  may  so 
fracture  several  of  the  bones,  that  either  amputation 
of  the  hand  or  the  removal  of  the  broken  bones  by 
excision,  may  become  necessary.  Mr.  Stanley,  in 
one  case  of  disease  of  these  bones,  took  away  all 
of  them  except  the  trapezium,  and  even  divided 
the  extensor  tendons,  which  reunited,  and  left  a 
remarkably  good  motion  of  the  hand  and  fingers  ; 
but  in  gunshot  wounds  such  perfect  and  satisfac- 
tory results  can  hardly  be  expected,  as  more  or 
less  of  the  tendinous  structures  slough  away,  owing 
to  the  destruction  of  their  vitality  at  the  time  of 
the  injury.  Bullets  perforating  the  metacarpus 
will  generally  fracture  two  of  these  bones;  in  such 


cases  the  shattered  ends  of  the  fracture  maybe  ex- 
cised with  the  forceps  or  sawn  off,  or  the  entire 
metacarpal  bone,  should  the  injury  be  sufficiently 
extensive  to  require  it,  may  be  removed.  As  be- 
fore stated,  Esmarch  does  not  advise  resection  for 
any  of  the  smaller  shafts  of  the  hand,  owing  to  the 
fear  of  haemorrhage  after  the  operation.  Langen- 
beck  removes  the  ends  of  the  metacarpal  bone  and 
head  of  the  first  phalanx,  or  the  distal  end  of  the 
second  and  whole  of  the  third  phalanx,  leaving  the 
nail:  the  patient  recovers  with  a  shortened  but  use- 
ful finger. 

It  should  be  our  especial  aim  in  all  injuries  of 
the  hand  to  preserve  as  much  as  possible;  a  finger, 
or  portion  of  a  finger,  will  be  infinitely  more  ser- 
viceable than  any  mechanical  appliance  we  can 
afterwards  adapt  to  the  stump.  In  many  of  the 
injuries  of  the  hand  the  integuments  are  so  much 
lacerated  and  contused  as  to  render  them  very 
unsuitable  cases  for  any  attempt  at  preservation  ; 
under  such  circumstances  we  must  of  necessity 
have  recourse  to  amputation.] 


[Table  showing  the  number  and  results  of  cases  of  Resection  of  Bones  in  the  English  Army  during  the 
Crimean  War,  from  1st  April  1855  to  the  end  of  the  War.] 

Non-commissioned  Officers  and  Privates. 


Head  of  Humerus  

Head  of  Humerus  and  part  of  Scapula  . 
Shaft  of  Humerus,  3^  inches  .... 

Elbow-joint  

Upper  articular  end,  Radius  and  Ulna  . 

Head  of  Radius  

Internal  condyle  of  Humerus  .... 
Part  of  Carpus  and  Metacarpus    .    .  . 

Head  of  Femur  

Knee-joint   

Lower  end  of  Fibula  

Os  Calcis  and  part  of  Astragalus  .  .  . 
Os  Calcis  

Total 


Total  treated. 

Died. 

Recovered. 

Discharged  and 
re-admitted  for 
amputation. 

13 

1 

12 

0 

1 

1 

0 

0 

1 

0 

1 

0 

17 

3 

12 

2 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

3 

1 

2 

0 

6 

6 

1 

0 

1 

1 

0 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

48 

12 

34 

2 

[The  Use  op  Chloroform  in  Operations 
FOR  Gunshot  Wounds.] 

[This  anffistlietic  agent  was  very  generally  used 
for  arinihilating  pain  during  the  performance  of 
severe  operations,  both  by  the  French  and  English 
surgeons,  in  the  recent  war  in  the  Crimea.  The 
experience  of  the  former  has  been  by  far  the  most 
extensive,  and  according  to  their  published  account 
its  employment  has  been  followed  by  more  fortu- 
nate results  than  has  been  the  case  in  the  English 
army.  M.  Baudens  states  that  it  was  administered 
more  than  twenty-five  thousand  times  without  one 
fatal  case  occurring;  "  son  triomphe  a  (?td  coniplet," 
he  remarks  in  reference  to  its  great  utility.  In  our 
own  army  it  was  employed  in  nearly  every  opera- 
tion of  magnitude  in  all  except  the  2nd  Division, 


and  in  that  more  than  one  half  of  the  operations 
were  performed  under  its  influence.  A  prejudice 
seems  to  have  existed  in  the  minds  of  some  one  or 
two  of  the  surgeons  against  its  use,  from  having 
witnessed  a  fatal  case  in  a  soldier  who  had  under- 
gone the  operation  of  amputation  of  the  finger,  and 
this  seems  to  bfive  been  the  only  indubitable  case 
attended  with  a  fatal  result  which  can  be  strictly 
charged  to  its  account.  Others  have  been  referred 
to,  but  as  they  were  nil  instances  of  very  formi- 
dable wounds,  it  is  difficult  to  determine  whether 
the  fatal  issue  was  owing  to  the  poisonous  influence 
iif  this  agent,  or  due  to  the  severe  depression  and 
h)s8  of  blood  following  the  injury.  In  serious 
wounds  it  appears  to  have  been  the  impression 
of  most  surgeons  of  experience  that  chloroform 
has  a  sustaining  property  rather  than  other\Yi80, 
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with  better  prospects  of  success  than  if  he  had  not 
been  brought  under  its  influence;  but,  as  I  have 
already  mentioned,  some  one  or  two  surgeons  who 
Had  obtained  considerable  experience  in  operative 
surgery  in  the  field,  were  impressed  with  the  be- 
lief that  It  had  deleterious  effects  when  employed 
Qiiring  the  depression   ensuing  upon  severe  in- 
jury, although  their  objection,  I  believe,  did  not 
extend  to  its  use  in   other  cases.     (See  Pro- 
ceedinys  of  the  Army  Medical  and  Stirgical  So- 
ciety, Lancet,  July  19,  1856,  p.  78—80.)    In  the 
cases  detailed  in  support  of  this  view,  there  ap- 
pears to  be  a  want  of  careful  discrindnation  be- 
tween the  effects  of  chloroform  and  the  depression 
consequent  on  very  dangerous  operations,  super- 
added to  extensive  injury  and  copious  heemorrhage. 
lliere  can  be  no  doubt  that  many  of  the  tedious 
and  painful  operations,  such  as  excision  of  joints 
were  much  more  readily,  carefully,  and  safely  per- 
tormed  in  the  passive  condition  of  the  patient  in- 
duced by  the  agency  of  this  drug,  than  if  the 
operator  had  had  to  contend  with  the  writhing  and 
convulsive  movements  of  the  sufferer;  and  the  ab- 
sence of  pain  during  the  operation,  and  generally 
lOT  some  time  after  the  return  of  consciousness, 
must  place  the  patient  in  a  better  position  for  re- 
covery than  if  he  had  undergone  the  exhaustion 
consequent  upon  the  agony  and  excitement  of  the 
operation.    Such  certainly  appeared  to  me  to  be 
Its  effects  in  all  the  operations  I  myself  performed 
or  witnessed  by  others,  and  these  views  are  con- 
firmed by  the  French,  and  by  the  large  majority  of 
the  English  army  surgeons.    We  must  not,  how- 
ever, be  insensible  to,  or  undervalue,  the  dangers 
arising  from  its  use  ;  great  caution  should  be  ad- 
opted in  Its  administration,  the  recumbent  posture 
should  be  especially  enjoined,  and  a  watchful  at- 
tention kept  up,  both  with  regard  to  the  pulse  and 
respiration,  as  well  as  to  the  sufficient  supply  of 
atmospheric  air  to  the  patient  during  the  inhala- 
tion.   In  these  cases,  where  much  blood  has  been 
lost,  this  caution  becomes  even  more  necessary, 
owing  to  its  rapid  absorption  in  such  persons. 
_  It  seems  hardly  necessary  to  combat  the  objec- 
tions put  forward  by  some,  that  it  favoured  secon- 
dary hcEmorrhage,  and  that  its  employment  led  to 
the  production  of  pya!inia,  as  alleged  by  others  : 
no  sufficient  proofs  have  been  established  to  war- 
rant such  inferences. 

"  In  the  prolonged  searches  which  are  sometimes 
necessary  for  the  extraction  of  foreign  bodies, 
chloroform  is  useful,  not  only  in  preventing  pain,' 
but  also  in  restraining  muscular  contractions,  by 
which  obstacles  are  thrown  in  the  way  of  the  ex- 
traction, which  did  not  oppose  themselves  to  the 
introduction  of  the  body.   Then  much  is  gained  in 
field  practice  by  the  mere  avoidance  of  the  patient's 
screams  when  undergoing  operation,  as   it  fre- 
quently happens  that  but   a  thin  partition,  a 
blanket,  or  a  few  planks,  intervene  between  him 
who  is  being  operated  on,  and  those  who  wait  to 
undergo  a  like  trial.  Thus,  when,  as  after  a  general 
'■ngagcment,  a  vast  number  of  men  come  in  quick 
succession  to  be  subjected  to  operation,  it  is  a 
point  of  great  importance  to  save  them  from  the 
depression  and  dread  which  the  screams  and  groans 
ot  their  comrades  necessarily  produce  on  them." 
UVlacteod,  Notes  on  tlie  Sunjery  of  the  War  in  the 
.C™«ea,p.  134-5.)J  Geo.  E.  Blenldns. 


•    Alphnm  Ferrarius,  Da  Sclopetonim,  sive  ArcLi 
busorum  Vulneribus,  &c.  8vo.  Uoms  isso     t  i,' 
Rota  Ve  Bellicorum  Tormentarlorun^uinerib^is  et* 
Cuiatione,  410  Bonon.  1555.     ZJoi'a?to,  De  Curat 
Vulner  1565.  Wm.  Voice's  Approved  TreaUse  for  all 
youi^  Chirurgians  concerninV  Burnings  with  & 
powder  and  Wounds  made  with  Gunfho   &c  X' 
Inin       'i^'ercetanus,  Sclopetarius,  sive  de  curandis 
Vulneribus  qua;  Sclopetorum  et  sim  lium  Toi  memi 
rum  Ictibus  acciderunt,  8vo.  1591,  12mo.  Le?ps  16  4 

r^yTh  T?^;-  ■^".■i  (^''esne.  Traits  de  la  Cure  G6n6. 
rale  et  Particulifere  des  Arcbusades,  Paris,  W^i  j 
PToorfa  ,  Viaticum,  fol.  Lond.  1639.  R.  Wiseman  Chi 

J'a  I^T  inflexions  t  r^es  de  la  Pratique  sur  les  Places 
i   'F^^S  a  feu,  2e  id.  12mo.  Paris,  1740.  Desport 
Traits  des  Plaies  d'Armes  i  feu,  12rr,o.  Parisfrng. 
fn^H*/.^^''*^'^^  or  treating  Gunshot  Wounds,'l2mo 
Lond.  1781.    Obs.  sur  les  Plaies  d'Armes  a  fea,  com- 
pliqu^es  de  Fracture  aux  Articulations  des  Extr^mi- 
tes,  ou  au  Voisinage  de  ces  Articulations,  par  M. 
Boucher,  in  M^m.  de  I'Acad.  de  Chirur<!-ie    t  v 
p.  279,  ^d.  in  12rao.    Obs.  sur  des  Plaies  d'^'Armes  a 
feu,  compliqu^es  surtout  de  Fracas  des  Os,  par  1/ 
Boucher,  in  opere  cit.  t.  vi.  p.  109,  &c.  f^d.  in  12mo' 
Obs.  sur  les  Plaies  d'Armes  a  feu  :  1.  Sur  un  Coup  de 
i^usil,  avec  Fracas  des  deux  Machoires:    par  M 
Cannae:  2.  Sur  une  Plaie  d'Arme  a  feu  traversant 
la  Poitniie  d'un  c&t6  a  I'autre  ;  par  M.  Gerard:  3. 
bur  une  Plaie  d'Arme  a  feu,  pdndtrant  depuis  la 
Partie  ant^rieure  du  Pubis  jusqu'a  I'Os  Sacrum  • 
paril/.  Andouilld:  4.  Sur  une  Jambe  ^cras.€&  par  un 
Obus,  ou  petite  Ltonibe,  par  M.  Cannae:  5.  Sur  une 
Ilaie  a  la  Partie  inf(<rieure  et  interne  de  la  Jambe, 
(aite  par  un  Eclat  de  Grenade,  sans  Fracas  d'Os  ■ 
par  M.  Cannae  :  6.  Pr(5cis  de  plusieurs  Observations 
sur  lea  Plaies  d'Armes  a  feu  en  diff^rentes  Parties, 
par  M.  Bordenave  ;—aU  these  papers  are  inserted  in 
M<5rn.  de  I'Acad.  de  Chir.  t.  vi.  in  12rao.;  and  in  t.  xi. 
of  the  same  edition  are  inserted  M^m.  sur  le  Traite- 
ment  des  Plaies  d'Armes  a  feu,  par  M.  de  la  Marti- 
mere,  et  Memoires  sur  quelques  Particularit^s  con- 
cernant  les  Plaies  faites  par  Amies  a  feu,  par  lil. 
yacher.  M.  Faure's  Memoirs  relative  to  Amputation 
111  Cases  of  Gunshot  Wounds  may  be  seen  in  t.  viii 
-cf  the  Recueil  des  Pieces  qui  ont  concouru  pour  le 
Prix  de  I'Acad.  de  Chirurnie,  ed.  in  12mo.  John 
Hunter's  Treatise  on  the  Blood,  Inflammation,  and 
Gunshot  Wounds,  Palmer's  edition,  1837.  Rich- 
fer,  Anfangsgriiiide   der  Wundaizneykunst,  b  i 
Schmucker,  Vermischte  Chir.  Schriften,  3  vols.  8vo' 
Berlin,  1776,  1782:  Chirurgische  Wahrnehmun°-en" 
Berlin,  2  vols.  8vo.  1744,  1789  ;  works  of  high  value'. 
Discourses  on  the  Nature  and  Cure  of  Wounds  by 
Jolin  Belt,  p.  169,  &c.  ed.  3.  Richerand,  Nosoi^raphie 
Chir.  t.  i.  (5d.  4.    Chevalier's  Treatise  on  Gunshot 
Wounds,  ed.  3.    Leveiltd,  Nouvelle  Doctr.  Chir.  t.  i. 


cliap.  viii.  p.  436,  &c.   Larreti,  U€m.  de  Cliirur?ie 
fllilitaire,  4  tomes.  8vo.  Paiis,  1812,  1817  ;  one  of  the 
most  instructive  books  for  army  surgeons  ever  pub- 
lished. M<5m.  par  M.  De  Conte,  Prix  de  I'Acad.  t.  viii. 
Examen  des  plusieurs  Parties  de  la  Cliirurgie,  par 
M.  Baffieu,  a  Paris,  1756.  Bilguer,  Dissert,  dc  Mein- 
broruni  Amputatione  rarissime  administranda,  aut 
quasi  abrogandS. ;  Halas,  1761:  this  work  is  celebra- 
teil  as  having  attracted  most  deservedly  the  criticisms 
of  Pott,  La  Rlartini^re,  Morand,  &c.  Morund,  Opus- 
cules de  Chirurgie,  1768.  Van  Gesschcr,  Abbandlung- 
von  dcr  Nothvvendigkeit  der  Amputation,  Freybersr, 
1775.   M.  G.  Daienan,  Inflexions  Importantes  sur 
le  Service  des  H6pitaux  Militaiies,  8vo.  Par.  1785. 
Mursinna,  Neue  Mediciniscli-Chirurpisclie  Heobacli- 
tungen,zweiterThcil,s.  138,  Berlin,  1796.  Wedcl<ht<i's 
Nncliricliten  Ober  das  FranzusischeiKriegspitalwcscii, 
erster  B.  Leipzig,  1797.    Baron  Percy,  Manuel  du 
Cliirurgien  d'Ariii^e,  8vo.     Paris,  1792.  Paroissc, 
Opuscules  de  Cliir.  8vo.  Paris,  1806.    Bcnj.  Tnt- 
vers,    An  Inquiry  into  the  Process  of  Nature  in 
repiiirinfT  Injuries  of  the  Intestines,  illustrating'  the 
Treatment  of  Penetrating  Wounds  and  Hernia,  8vo. 
Lond.  1812.     Gracfe,  Normen  fiir  die  Abliisung 
GrOsserer  Gliedniassen,  4to.  Berlin,  1813.  Assalini, 
Manuale  di  Chirursfia,  Svo.  IMilnno,  1812.  Guthrie, 


tianuuie  ui  i^iiirursfiH,  pvo.  iviiinno,  ivi^.  uki""' 
On  Gunshot  Wounds  of  the  Extremities,  Lond.  ISlSj 
■  the  Ctli  edit.  Commentaries  on  the  Surgery  of  ll'e 

_„    ,  n  -  -     _   i_    .1    .  .  _V  — . ..  Ill  ill- 


01 


ui   Liic  uiii  ^uifc.   vyulll  liluiiiai  lira  i/ii  iii^  tjuit^v^ij 

War,  1855,  a  work  detailing  the  practice  of  our  mili- 
tary surgeons  during  the  late  war  in  Spain,  ann 
replete  with  valuable  information.  Thomson's  Report 
of  Observations  made  in  the  Military  Hospitals  m 
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nelsium,  Edinb.  1816.  yl.  C.  Ilulclnsoii's  Practical 
Obs.  in  Surgery,  1816 ;  and  ed.  2.  1826.  Also,  Fur- 
ther Dbs.  on  the  Period  for  amputating  in  Gunshot 
Wounds,  8V0.  Lond.  1817.  Zfcwar,  Thesis  de  Vnl- 
neribus,  Edin.  1818.  MilHngen's  Manuel,  8vo.  Lond. 
1819.  J.  Hennen's  Principles  of  Military  Surgery,  3rd 
edit.  8V0.  Edinb.  1829  s  a  publication  which  1  cannot 
too  strongly  recommend,  not  only  to  army  and  navy 
surgeons,  but  to  practitioners  in  general.  James 
Mann,  Medical  Sketches  of  the  Campaigns  of  1812, 
13,  14,  &c.  8V0.  Dedham,  1816.  3J.  Le  Baron  Dupuy 
tren,  Le90ns  Orales  de  Clin.  Chir.  t.  ii.  art.  7,  and  t. 
iv.  art.  7  and  U,  8vo.  Paris,  1832-34.  Hippoli/te 
Zarrey,  Hist.  Chir.  du  Siege  de  la  Citadelle  d'Anvers, 
8vo.  Paris,  1833.  IBaudetis,  Clinique  des  Plaies 
d'Armes  a  feu,  Paris,  1836.  J.  J.  Cole,  Military  Sur- 
gery, or  Experience  of  Field  Surgery,  1852.  Baudens, 
Bulletin  General  de  Th^rapeutique,  t.  xlviii.  f.  254. 
Baudens,  Compte  rendu  des  Stances  de  I'Acad^mie, 
t.  xli.  f.  lOfig.  G.  H.  B.  Macleod,  Edinburgh  Medical 
Journal,  No.  14  and  15,  1856.  Sir  C.  Ballingall, 
Outlines  of  Military  Surgery,  5th  ed.  Edin.  1855.  Pro- 
ceedings of  Army  Medical  and  Surgical  Society, 
Lancet,  1856.  A  Classification  of  Wounds  and  Injuries 
received  in  Action,  by  J.  R.  Taylor,  D.I.G.  1856. 
Butherford  Alcock,  Notes  on  the  Medical  History  and 
Statistics  of  the  British  Legion  of  Spain,  Lond.  1838. 
G.  H.  B.  Macleod,  Notes  on  the  Surgery  of  the  War 
in  the  Crimea,  Lond.  1858.  Medical  and  Surgical 
History  of  the  British  Army  in  Turkey  and  the 
Crimea,  published  by  Government,  1858.  P.  Frazer, 
M.D.,  Upon  Penetrating  Wounds  of  the  Chest, 
Lond.  1859.  Reynaud,  De  I'Inflammation  du  Tissu 
M^duUaire  des  Os'  Longs  (  Archives  G^ n^rales  de  M^de- 
cine,  t.  xxvi.).  George  Williams  on,  M.D.,  Notes  on  the 
Wounded  from  the  Mutiny  in  India,  with  a  Descrip- 
tion of  the  Preparations  of  Gunshot  Injuries  con- 
tained in  the  Museum  at  Fort  Pitt,  London,  1859. 
Guilhelm.  Fabric.  Bildanus,  De  Vulnere  quodem 
Gravissimo  Ictu  Sclopeli  inflicto,  Observatio  et 
Curatio  Singularis,  Opera  omnia,  f.  935,  Franca- 
furti,  1682.  Boscus,  De  Vulneribus  Bellico  Fnlmine 
illatis  Tractatus,  4to.  1596.  Bartholomceiis  Maggius, 
De  Vulnerum  Sclopetorum  et  Bombardarum  Cura- 
tioneTr.-.ctatus,  4to.  Bonon.  1552.  Leonard  Tassin, 
La  Chinirgie  Militaire,  ou  I'Art  de  gui^rir  les  Playes 
d'Arquehusades,  Paris,  1688,  12mo.  Sir  Wm.  Blizard, 
A  Brief  Explanation  of  the  Nature  of  Wounds,  more 
particularly  of  Gunshot  Wounds,  3rd  ed.  8vo.  1798. 
Pierre  Diifowirt,  Analyse  des  Blessures  d'Armes  a 
feuetdeleurTraitement,8vo.  Paris,  1801.  John  Hunt, 
Historical  Surgery,  or  the  Progress  of  the  Science  of 
Medicine  ;  on  Inflammation.  Mortification,  and  Gun- 
shot Wounds,  4to.  Loughbar,  1801.  C.  A.  Lombard, 
Cliniriue  Chirurgicale  des  Flaies  faites  par  Amies  a 
feu,  8V0.  Lyon,  1804.  IF.  Schmitt,  Prcisfrage,  wclche 
ist  diesichersteunddlebeste  MetliodeSchusswunden 
zu  heilen,  4to.  1788,  Wien.  Wm.  liowley,  A  Treatise 
on  Putrid,  Malignant,  and  Infectious  Fevers  ;  on  Gun- 
shot Wounds,  12m0.  1804.  Sclireincr,  Ueber  die  Am- 
putation grosser  Gliedcn  nach  Schusswunden,  8vo. 
Lcipsic,  \S07.Jacque.sVeyras,Tra'iti  de  ClMrurgie, con- 
tenant  la  vraye  Mc'thode  de  gu^rir  Playes  d'Arcpic- 
busade,  12mo.  Lyon.  //.  St.  John  Neale,  Chnurgiral 
Institutes  drawn  from  Practice  on  the  Knowledge 
and  Treatment  of  Gunshot  Wounds,  8vo.  Lond.  1804. 
Laurent  .Toubert,  Traits  des  Arcbusades,  3me  M. 
8vo.  Lyon,  1581.  Charles  Bell,  A  Dissertation  on 
Gunshot  Wounds,  Lond.  1804.  Vupuytren,  Traitd 
des'  Blessures  par  Armes  de  guerre.  A.  J.  Jo- 
bert  de  Lamballe,  Plaics  d'Armes  h  feu.  F.  Blon- 
din,  These  sur  des  I'luies  d'Armes  h  feu  dans  les 
Articulations,  pour  df-terminer  les  Cas  dans  Icsquels 
I'Amputation  doitfitrc  pratiqueSeetceux  dans  lcs(|uels 
on  pent  avoir  recours  a  la  Resection,  4to.  Piiris,  1833. 
Demnrquaij,  M^moirea  de  la  Socidtt!  de  Chirurgie  de 
Paris.  Plaies  de  la  Vessic  par  Armes  A  feu,  vol.  ii.  p. 
289.  Gustan.  Simon,  Ueber  Schusswunden,  Giesscn, 
1851.  Ileinrich  Christoph  Niese,  Der  Lodten  und 
Invaliden  derSchlcswig-Holstcinischen  Arinec,I848— 
)85l,  Kiel,  1832.  Louis  Slrnmnyer,  On  the  Fractures 
of  Bones  occurring  in  Gunshot  Injuries  (translation 
by  Statham).  Friedrich  Esmarcli.  On  Kesection  in 
Gunshot  Injuries,  Observations  and  Experience  in  the 
Schleswig-Holstein  Campaign  of  1818—1851  (tnin?- 
lation  by  Statham).  M.  Chevreau,  Ilernie  Diaplirng- 
mite,  t.  v.  p.  247.  Rcciieil  de  Mdmoires  de  Mc'decine, 
de  Chirurgie,  et  de  Pharmacie  Militaires.  M.  Cam!, 
Plaies  de  Poitrine,  t.  xix.  p.  144.  M.  L.  J.  Bdi/in, 
Mdraoire  sur  les  Plaics  de  Tfite,  t.  xx.  p.  1.  M. 


LarocJte,  Relation  Chirurgicale  des  Ev^nements  qui 
se  sont  passes  a  Lyon  pendant  et  apr&s  les  six  Jour- 
ndes  d'Avril,  t.  xxxvii.  p.  15.  L.  J.  Begin,  Mdmoire 
sur  la  Reunion  Immediate  des  Plaies  des  Intestins,  t. 
xxii.  p.  260.  M.  F.  Hutin,  Compte  rendu  des  Affec- 
tions Chirurgicales  de  l'Arm(5e  U'exp^dition  de  Con- 
stantine,  1836,  t.  xliv.  p.  161.  M.  Quesnay,  Notice 
Medico-Chirurgicale  sur  I'Arm^e  d'Orientj  t.  xx.  p. 
241  ;  t.  xxii.  p.  193,  2e  s^rie.  M.  Salleron,  Compte 
rendu  des  Amputations  Primitives  et  desAmputations 
Cons^cutives  trait^es  a  l'H6pital  Militaire  de  Dolma 
Bagtch^,  t.  xxii.  p.  262  et  sequent. ;  these  last  eight 
papers  are  all  inserted  in  the  Reeueilde  M^moiresde 
M^decine,  de  Chirurgie,  et  de  Pharmacie  Militaires. 
Sarlandiere,  Vade  Mecum,  ou  Guide  du  Chirurgien 
Militaire,  2e  ed.  Paris,  1831.  Mouat,  Chlorolorra  in 
Military  Surgery,  Lancet,  July  19th,  1856,  p.  79— 
81.  Macleod,  Use  of  Chloroform  in  Military  Practice, 
Lancet,  Aug.  9th,  1856,  p.  164  — 166.  Influence  of 
Chloroform  on  the  Results  of  Surgical  Operations, 
Medical  Times,  vol.  i.  1857,  p.  Ill,  246,  270,  323, 
403,  468,  495,  559,  591,  641  ;  vol.  ii.  1857,  p.  17. 
Dr.  Bernard  Beck,  Die  Schusswunden  wahrend  den 
Jahren  1848-49,  Heidelberg.  Dr.  G.Scrive,  Relation 
M^dico-Chirurgicale  de  la  Campagne  d'Orient/Paris, 
1857.  Alfred  Poland,  On  Gunshot  Wounds  and  their 
Treatment,  Manuscript  Jacksonian  Prize  for  1857. 
Dr.  Adolphe  Armand,  Histoire  M^dico-Chirurgicale 
dela  Guerre  de  CrimtSe,  Paris,  1858.  George  Lawson, 
On  Gunshot  Wounds  of  the  Thorax,  8vo.  pp.  20, 
Lond.  1858.  L.Appia,  Le  Chirurgien  a  I'Ambulance, 
ou  quelques  Etudes  Pratiques  sur  les  Plaies  par  Armes 
a  feu,  G&feve,  1859.  Nikolaus  Pirogoff,  Klinische 
Chirurgie,  Leipzig,  1854.  Ravaton,  Chirurgie 
d'Armee.] 

GUAIACUM.  Many  writers  of  the  sixteentli 
century  contended,  that  guaiacum  was  a  true  spe- 
cific for  the  venereal  disease;  and  the  celebrated 
Boerhaave,  in  the  eighteenth,  maintained  the  same 
opinion.  Mr.  Pearson  mentions,  that  when  he 
was  first  intrusted  with  the  care  of  the  Lock  Hos- 
pital, in  1781,Mr.Bromfield  and  Mr. Williams  were 
in  the  habit  of  reposing  great  confidence  in  the 
efficacy  of  a  decoction  of  guaiacum  wood.  Tills 
was  administered  to  such  patients  as  had  already 
employed  the  usual  quantity  of  mercury;  but  who 
complained  of  nocturnal  pains,  or  had  gummatn, 
nodes,  ozsena,  and  such  other  effects  of  the  vene- 
real virus,  connected  with  secondary  symptoms, 
as  did  not  yield  to  a  course  of  mercurial  frictions. 
The  diet  consisted  of  raisins  and  hard  biscuit; 
from  two  to  four  pints  of  the  decoction  were  taken 
everyday;  the  hot  bath  was  used  twice  a  week; 
and  a  dose  of  antimoiiial  wine  and  laudanum,  or 
Dover's  powder,  wag  commonlj'  taken  every  even- 
ing. Constant  confinement  to  bed  was  not  deemed 
necessary;  neither  was  exposure  to  the  vapour  of 
burning  spirit,  with  a  view  of  exciting  perspiration, 
oiten  practised;  as  only  a  moist  state  of  tlie  skin 
was  desired.  Tiiis  tioatment  was,  sometimes,  of 
singular  advantage  to  those  whose  health  had  su.s- 
tainod  injury  I'rom  the  disease,  long  confinanieiit 
and  mercury.  The  strength  increased;  bad  ulcers 
liealed;  exfoliations  were  comiiloted;  and  thesa 
anomalous  symptoms,  which  would  have  been  e.\- 
asperated  by  mercury,  soon  yielded  tn  guaiacum. 

Besides  such  cases,  in  which  the  good  eftects  of 
guaiacum  caused  it  to  be  erroneously  regarded  as  a 
specific  for  the  lues  venerea,  the  medicine  was  also 
formerly  given  by  some  on  the  first  attack  of  the 
venereal  disease.  The  disorder  being  thus  bene- 
fited, a  radical  cure  was  considered  to  bo  accom- 
plished; and,  though  frequent  relapses  followed 
yet,  as  these  partly  yielded  to  the  same  remedy, 
its  reputation  was  still  kept  up.  Many  diseases 
also,  which  got  well,  were  probably  not  really  ve- 
nereal cases.  Mr.  Pearson  seems  to  allow,  that 
in  syphilitic  affectionB,  it  may,  indeed,  operate  like 
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a  true  antidote,  suspending  for  a  time  the  progress 
ofcertam  venereal  symptoms,  and  removin '  "the 
appearances  altogether;  but  he  observes,  that  ex- 
peuence  has  evinced,  that  the  unsubdued  virus  yet 
remains  active  in  the  constitution. 

Mr.  Pearson  found  guaiacum  of  little  use  in 
pains  of  the  bones,  except  when  it  proved  sudori- 
nc;  but  that  it  was  then  inferior  to  antimony,  or 
ammonia.    When  the  constitution  has  been  im 
paired  by  mercury,  and  long  confinement,  a  thick 
ened  state  of  the  ligaments,  or  periosteum,  or  foul 
ulcers,  still  remaining,  Mr.  Pearson  says,  these 
effects  will  often  subside  during  the  exliibition  of 
the  decoction.    He  says,  it  will  often  suspend,  for 
a  short  time,  the  progress  of  certain  secondarv 
symptoms  of  the  lues  venerea;  for  instance,  ulcers 
ot  the  tonsils,  venereal  eruptions,  and  even  nodes. 
JVlr.  Pearson,  however,  never  knew  one  instance 
m  which  guaiacum  eradicated  the  virus;  and  he 
contends,  that  its  being  conjoined  with  mercury 
neither  increases  the  virtue  of  this  mineral,  lessens 
its  bad  effects,  nor  diminishes  the  necessity  of  giv- 
ing  a  certain  quantity  of  it.    He  has  seen  guaia- 
cum produce  good  effects  in  cutaneous  diseases 
oza3na,  and  scrofulous  affections   of  the  mem- 
branes and  ligaments.  (See  Pearson,  On  ilie  Effects 
edit^'l'^loof  7'''^*  m  the  Cure  of  Lues  Venerea, 
[It  will  be  observed,  that  the  virtues  attributed 
to  guaiacum  in  the  preceding  article  are  manifested 
chiefly  in  the  treatment  of  the  tertiary  order  of  sym- 
ptoms, or  syphilitic  cachexia,  in  which  the  iodide 
of  potassium  has  of  late  years  proved  so  eminently 
successful  and  almost  superseded  other  remedies 
As  regards  the  failure  of  guaiacum  to  eradicate  all 
cachectic  symptoms,  this  want  of  power  is  shared 
with  iodide  of  potassium,  mercury,  sarsaparilla, 
and  all  other  remedial  means.   (See  Syphilis. )] 
GUMMA,  a  soft  tumor,  so  named  from  the 
resemblance  of  its  contents  to  gum.     (See  Syphi 

LIS.) 

pUMS,    INFLAMMATION    AND  AB- 
SCESS OF.    Gumboil.    Parulis.  Inflammation 
of  the  gums  mostly  arises  from  the  irritation  of  ca- 
rious teeth,  but  sometimes  from  necrosis  of  a  part 
of  the  alveolar  process,  or  from  the  splintering' of 
It,  occasioned  by  the  extraction  of  a  bad  tooth. 
Sometimes  it  originates  from  exposure  to  cold, 
wu instances  from  mechanical  irritation! 
When  the  inflammation,  arising  from  the  irritation 
of  a  decayed  tooth,  cold,  and  some  other  causes 
proceeds  to  suppuration,  the  case  is  then  an  abscess' 
here  termed  a  5f?m6ot7.    The  treatment  consists  in 
making  an  early  puncture  for  the  discharge  of  the 
matter,  and,  after  the  subsidence  of  the  inflamma- 
tion, in  extracting  any  bad  tooth  concerned  in 
Jieeping  up  irritation.    The  mouth  is  to  be  fre- 
quently cleansed  with  an  astringent  gargle.    If  a 
fistula  form  in  the  gums,  it  is  to  be  freely  divided, 
and  touched  with  the  nitrate  of  silver,  care  being 
taken,  however,  before  resorting  to  this  measure, 
to  remove  any  carious  tooth,  splinter,  or  dead 
portion  of    bone,  which  latter  proceeding  will 

the"fiS'a.'"'"'''^'  '"^^  """^       •''^■^"S  °P«"' 

ZZ  L  f  '*V'V"'"K  of  the  gums  at  some  parti- 
eeie  P.?",'  ^^'"^'',P"'«  the  form  of  an  excres- 
Some  ;""^.«'""-"'-"lly;'8«""'csa  hard  callous  nature, 
periostei,.  1  «"'<^"'ngs  are  connected  witli  the 
periosteum,  or  bone,  and  are  disposed  to  acquire  n 


malignant  character;  frequently,  after  they  havo 
attained  a  certain  size,  the  nciglihouring  part  of 
he  bone  becomes  altered  and  softened.  Other 
umors  of  the  gums  are  merely  excrescences  from 
he  fibro-vascular  texture  of  these  parts,  not  pen™ 
trating  deeply,  not   connected    with    the  bone 

malignant.  The  excrescence  of  the  gums  then 
termed  IS  of  very  different  character  in 

differen  cases;  but,  as  many  tumors  of  the  gums 
apparently  trivial  at  first,  become  fatal  diseafes  i.^ 
the  end,  if  neglected  m  their  beginning,  the  rule 
>n  surgery  ,s  to  attempt  their  extirpation,  before 
they  have  made  considerable  progress 
.   On  this  subject  Sir  Charles  Bell  has  made  some 
interesting  remarks.    "  We  see  (says  he)  a  smaU 
tumor  of  the  gums,  stationary  for  a  long  time 
and  claiming  no  attention,  at  last  forcing  its  way 
into  the  bones  of  the  face,  filling  up  the  cells  and 
the  cavities  of  the  nose,  pressing  out  the  eyes,  and 
rising  at  last  upon  the  base  of  the  brain  itself"  so 
as  to  destroy  the  patient.    The  worst  diseases  of 
the  gums,  according  to  Sir  C.  Bell,  do  not  come 
trom  the  irritation  of  a  bad  tooth.    "  We  see  a 
canous  tooth,  attended  with  ulcer  and  gumboil 
and  abscess  in  the  jaw;  with  fungous  tumor  of 
the  gums ;  even  with  necrosis  of  the  jaw.  We 
find  the  inflammation  from  the  same  source  amount- 
ing in  severity  of  pain  to  that  of  tic-douloureux. 
iiut  these  are  of  no  account,  compared  in  danger 
with  this  tumor  of  which  I  am  treating.  This 
more  formidable    disease  begins  when  the  ad- 
joining teeth  are  apparently  sound,  and  when  we 
cannot  trace  it  to  any  common  source  of  irritation, 
^his  tumor  first  shows  itself  in  a  small  hard  pro- 
mmence  of  the  gum,  shooting  out  betwixt  two  of 
the  teeth ;  and  the  teeth  being  good  is  an  unfavour- 
able circumstance;  for  when  they  have  become 
loose  and  are  displaced,  without  being  themselves 
diseased,  it  implies  that  the  cause  is  deep,  and  not 
to  be  removed  by  pulling  out  the  teeth.    If  the 
teeth  be  carious  and  originally  in  fault,  we  have  a 
reasonable  expectation  of  arresting  the  progress  of 
disease  by  removing  the  teeth;  but  when,  inde- 
pendent of  the  teeth,  the  tumor  has  its  origin  in 
the  membrane  of  the  fang,  or  in  the  socket,  we 
cannot  hope  to  extirpate  the  disease,  without  re- 
moving the  whole  system  of  parts,"  the  tooth,  the 
gum,  and  the  adjacent  portion  of  the  jaw.  (See 
Sir  Charles  BdlS  Swr/icnl  Obs.  p.  4  13,  8vo.  Lond. 
1816.)  _  A  perpendicular  division  of  the  alveolar 
process  is  to  be  made  at  a  prudent  distance  from 
each  side  of  the  tumor,  and  to  the  requisite  depth, 
with  a  fine  saw,  any  teeth  in  the  way  of  its  action 
being  previously  extracted.    Then,  with  a  stfong 
pair  of  forceps,  the  portion  of  bone,  between  the 
two  fissures,  is  to  be  broken  off.    The  bleeding, 
which  is  copious,  may  sometimes  be  stopped  by- 
compresses  dipped  in  the  tincture  of  muriated  iron, 
but  frequently  requires  firm  and  long-continued 
pressure  with  the  hands  of  a  succession  of  assis- 
tants, or  oven  the  actual  cauterj\ 

The  soft  and  more  superficial  kinds  of  epulis 
may  be  extirpated  with  a  scalpel,  care  being  taken 
to  let  the  excision  be  sufficiently  free  and  deep, 
and  then  to  scrape  the  alveolar  process,  or  rub 
the  bottom  of  the  wound  with  nitrate  of  silver, 
which  will  generally  stop  the  hn;ni(irrhage,  and 
lessen  the  chance  of  a  return  of  the  excrescence. 
When  the  disease  recurs  often,  as  it  did  six  times 
in  a  case  mentioned  by  John  Hunter,  the  removal 
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of  tlie  parts  must  either  have  been  imperfect,  or 
the  tumor  cancerous,  as  happened  in  two  ex- 
amples which  fell  under  his  observation.  (See 
J.  Hunter,  On  Natural  Hist.  4'".  of  the  Human 
Teeth,  p.  108.) 

.  GUTTA  SERENA.  A  term  said  to  have  been 
first  applied  by  Actuarius  to  amaurosis,  or  the 
species  of  blindness  arising  from  a  morbid  state  of 
the  retina,  or  optic  nerve.  When  the  word  is  now 
employed,  it  usuallj-  denotes  the  complete  form  of 
amaurosis,  or  that  in  which  the  patient  is  entirely 
deprived  of  the  power  of  discerning  objects,  or  even 
the  difference  between  light  and  darkness.  (See 
Amaurosis.) 

[GUTTjE. — This  terra  is  applied  to  lotions  used 
in  diseases  of  the  eye,  which  are  intended  to  be 
dropped  on  to  the  surface  of  the  conjunctiva;  while 
collyrium  signifies  a  lotion  which  is  to  be  applied 
to  the  outer  surface  of  the  ej-elids,  or  with  which 


the  lids  are  to  be  bathed,  a  small  portion  only 
reaching  the  conjunctiva.    (See  Collyrium.) 

The  following  formula;  are  in  use  at  the  Royal 
London  Ophthalmic  Hospital  in  Moorfields  : — 

GuTT^  AciDi  Hydrooyanici.  —        Acidi  hy- 

drucyanici  dituti,/.  3j.  ;  Aquie,/.  3vij.  Misce. 
GuTTvB  Akgenti  Nitratis.— R.  Argenti  niiratis, 

gr.  j.;  Aqua-  destillalte,/.  Si-  l.iqua. 
GUTTvB    AtROPI^    SULPHATIS.— ft.   AtropiiB  sul- 

phatis,  gr.  ij.  ;  Aquie  destillatie.  f.  Jj.  l.iqua. 
GuTT^as  Belladonna.— ft.   LiquorU  belladonnm, 

TtVxx.  ;  Aqii<e  destlllatcE,/.  Si-  Misce. 
GvrtM  CuPRi  SuLPHATis.- ft.  Cupri  sulphatis, 

p;r.  ij. ;  Aqute  destitlaice,/.  Sj.  Liqua. 
GurT.iE  Hydrargyri  Bichloridi.— ft.  Hi/drar- 

gyri  biehloridi,  gr.  \ ;  Aqua  destiUalai,  f.  Jj. 

Liqua. 

GuTTA  PoTAssii  lODiDi.— ft.  PotossH  iodidi,  gr. 

iij  ;  Aqute  destillulie,/.  5j.  Liqua. 
GuTT/E  ZiNCi   SuLPHATis.- ft.  Zhici  sulphalis, 

gr.  ij.j  Aquie  destillata,  f.    Liqua  et  cola.] 
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HEMATOCELE  (horn  aT^o,  blood,  and 
/ctjAtj,  tumor).  A  swelling  of  the  testicle,  pro- 
ceeding from,  or  caused  by,  blood. 

The  term  has  sometimes  been  applied  to  every 
kind  of  extravasation  of  blood  about  the  scrotum 
and  spermatic  cord;  but,  at  the  present  day,  it  is 
usually  restricted  by  British  surgeons  to  a  collect 
tion  of  blood  in  the  cavity  of  the  tunica  vaginalis. 
Extravasation  of  blood  into  the  cellular  tissue  of 
the  scrotum  and  spermatic  cord,  or  within  the 
structure  of  the  testicle  itself,  Pott,  however,  ar- 
ranges with  hcematocele.  The  swelling  of  a  hsema- 
tocele  is  generally  p3'riform,  like  hydrocele,  but  is 
distinguishable  from  it  by  its  greater  weight  and 
firmness,  its  want  of  transparency,  its  obscure 
fluctuation,  and  its  cause,  which  is  usuall}'  a  blow 
upon  the  scrotum,  or  an  accidental  puncture  of  some 
vessels  of  the  testicle,  or  tunica  vaginalis,  in  tap- 
ping a  hydrocele.  When  the  latter  membrane  has 
been  long,  or  much  distended  by  the  serous  fluid 
of  hj-drncele,  it  becomes  thickened,  and  its  vessels, 
especially  those  of  its  inner  surface,  enlarged,  and 
even  varicose.  If  one  of  these  lies  in  the  way  of 
the  instrument  with  which  the  hydrocele  is  tapped, 
it  is  of  course  wounded,  and  then  the  fluid,  which 
is  discharged,  is  deeply  tinged  with  blood.  Should 
the  bleeding  continue,  after  the  evacuation  of  the 
hydrocele,  the  blood  will  accumulate  in  the  cavity 
of  the  tunica  vaginalis,  and,  in  the  course  of  two 
or  three  hours,  the  scrotum  will  again  be  consider- 
ably swollen.  In  one  or  two  examples,  I  have 
known  haimatocele  follow  the  tapping  of  a  hydro- 
cele with  a  lancet,  or  other  sharp-edged  instrument. 
Sir  Astley  Cooper  has  noticed  this  risk,  as  attend- 
ing the  plan  of  tapping  a  hydrocele  with  a  lancet. 
(On  the  Strwlure  and  Dis.  of  the  Testis,  p.  212.) 
A  gentleman  in  the  Fleet  prison  took  it  into  his 
head  to  tap  his  h3'drocele  with  a  kind  of  long 
spring-lancet  of  his  own  invention  :  the  operation 
■was  followed  by  the  rapid  formation  of  a  very  large 
haimatocele. 

Sometimes  one  of  the  enlarged  veins  of  the 
tunica  vaginalis  bursts  of  itself,  after  the  fluid  of  a 
hydrocele  has  been  discharged,  and  ha;matocele 
then  comes  on,  as  it  were,  spontaneously.  Accord- 
ing to  Sir  Benjamin  Brodie,  htematocele  may  arise 
from  a  diseased  condition  of  the  arteries.    "  This 


is  analogous  to  that  which  occurs  in  the  brain, 
under  the  form  of  sanguineous  apoplex}-.  There  is 
a  natural  change,  which  takes  place  in  the  arteries 
of  old  persons;  they  become  ossified  in  patches,  and 
ulcerate;  and  I  have  known  this  to  lay  the  founda- 
tion of  heematocele."  (See  Lond.  Med.  Gaz.  vol. 
1831-32,  p.  927.) 

As  Sir  Astley  Cooper  observes,  hsematocele  is 
often  connected  with  hydrocele,  and  is  aconsequence 
of  it.  The  latter  disease  frequently  becomes  com- 
plicated with  haimatocele  from  an  accidental  blow 
on  the  tumor,  occasioning  a  rent  in  the  tunica 
vaginalis.  In  one  case,  operated  upon  by  Sir 
Astley  Cooper,  this  membrane  had  been  ruptured 
to  the  extent  of  between  one  and  two  inches.  The 
same  distinguished  surgeon  records  the  case  of  a 
gentleman,  in  whom  ha;matocele  arose,  not  from  a 
blow,  but  from  excessive  bodily  exertion.  (On 
the  Structure.,  die.  of  the  Testis,  p.  213  215.) 

Of  all  the  causes  of  hajmatocele,  a  blow  on  the 
scrotum  is  the  most  frequent,  and  especially  a  blow 
from  the  pommel  of  the  saddle  in  riding.  I  have 
known  the  disease  produced,  however,  by  external 
violence  of  different  kinds;  as  by  a  fall  against  a 
piece  of  timber,  by  which  the  scrotum  was  violently 
struck.  After  such  accidents,  the  scrotum  will 
suddenly  swell  to  double  or  treble  its  natural  size. 
Every  swelling,  so  produced  in  the  scrotum  by 
effused  blood,  is  not  invariably  a  collection  of  this 
fluid  in  the  tunica  vaginalis;  for  sometimes  the  ex- 
travasation is  in  the  loose  cellular  tissue  external 
to  this  membrane.  IIa;matocele  is  to  be  distin- 
guished from  the  latter  case,  partly  by  the  oblong 
or  pyriform  shape  of  the  tiunor,  its  obscure  fluctua- 
tion, its  freedom  from  the  common  appearances  of 
ecchymosis,  and  its  presenting  itself  more  on  one 
side  of  the  scrotum  than  the  other;  while  an  ex- 
travasation of  blood  in  the  cellular  tissue  generally 
is  more  diffused,  produces  a  dark  blue  discolora- 
tion of  the  part,  and  conceals  more  or  less  both  testes. 

When  hajmatocele  occurs  in  combination  witli 
hydrocele,  the  blood  is  mixed  with  the  serous  fluid 
contained  in  the  tunica  vaginalis,  and  partially 
dissolved  in  it :  if  the  quantity  of  blood  be  small, 
the  solution  is  complete;  but,  in  the  opposite  case, 
coagula  are  formed,  which  remain  undissolved. 
{Sir  B.  lirodic,  ib.) 
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111  t  ie  dissection  of  soraehajmatoceles,  the  tunica 
vaginalis  is  found  excessively  thickened;  and  the 
blood  in  It,  whether  coagnlated  or  fluid,  is  of  the 
colour  of  coffee.  Sir  Astley  Cooper  refers  to  a 
preparation  at  St,  Thomas's  Hospital,  exemplifying 
the  serious  mistake  of  removing  the  testicle,  while 
the^  true  disease  was  merely  haaraatocele.  The 
tunica  vaginalis  was  excessively  thickened,  and 
filled  with  coagulated  blood  of  a  brownish  red 
colour.    (Op.  cit.  p.  215.) 

A  negro  died  in  St.  George's  Hospital,  who  had 
an  enlargement  of  one  testicle;  but  as  it  had  occa- 
sioned little  or  no  inconvenience,  the  surgeon  had 
not  been  consulted.  Sir  Benjamin  Brodie  ex- 
amined the  part  after  the  patient's  death,  and  found 
a  very  large  quantity  of  grumous  blood  in  the 
tunica  vaginalis,  and  at  the  back  part  a  soft  pulpy 
mass  was  seen,  not  at  all  resembling  the  testicle  in 
structure,  and  only  recognisable  as  such  by  its 
connection  with  the  epididymis  and  vas  deferens. 
Sir  Benjamin  Brodie  conceives,  that  the  changed 
state  of  the  testicle  had  been  occasioned  by  the 
pressure  of  a  large  quantity  of  blood.  (See  Lond. 
Med.  Gaz.  1831-1832,  p.  927.) 

Ilasmatocele  is  sometimes  unaccompanied  by 
pain  :  this  is  the  case  when  the  quantity  of  blood 
is  small,  and  no  inflammation  present.  Under 
other  circumstances,  the  disease  may  be  attended 
with  excessive  pain,  and  bring  on  abscesses,  gan- 
grene, and  dangerous  degrees  of  constitutional  dis- 
turbance.    This  was  exemplified  in  the  person 
whom  I  have  mentioned  as   having  produced 
hematocele  by  plunging  a  large  lancet  into  his 
own  hydrocele,  for  the  purpose  of  curing  it  himself. 
In  this  instance,  which  I  visited  with  Mr.  Bransby 
Cooper,  if  a  free  and  prompt  incision  had  not  been 
made  to  discharge  the  matter  and  putrid  blood,  the 
patient  would  soon  have  lost  his  life  by  the  violence 
of  the  constitutional  disturbance.    Sir  Benjamin 
Brodie  mentions  a  painter,  who  was  in  the  habit 
of  drinking  to  excess,  and  who,  while  climbing  a 
liidder,  was  seized  with  pain  in  the  testicle,  and  an 
enormous  hajmatocele  formed.   In  this  patient,  the 
symptoms  at  first  were  more  nearly  allied  to 
mania  than  delirium. 

If  heematocele  be  occasioned  by  a  blow,  and  not 
accompanied  by  hydrocele,  and  the  quantity  of 
blood  in  the  tunica  vaginalis  be  moderate,  the  treat- 
ment should  consist  in  keeping  the  patient  in  the 
recumbent  position,  administering  purgative  medi- 
cines, and  covering  the  tumor  with  a  cold  lotion, 
which  will  have  the  eff'ect  of  checking  any  further 
internal  bleeding.    These  means  will  prevent  in- 
flammation, and,  after  a  time,  the  blood  will  pro- 
bably be  absorbed.    Were  the  quantity  of  blood 
considerable,  its  pressure  might  cause  an  absorp- 
tion of  the  testicle  {Sir  B.  Brodie),  or,  at  all  events, 
)t  would  be  likely  to  excite  inflammation,  and  have 
little  or  no  chance  of  being  dispersed:  in  such  a 
case,  therefore,  the  best  practitioners  agree,  respect- 
ing the  propriety  of  laying  open  the  tunica  vagi- 
nalis, and  taking  out  tlie  blood. 

If  hcBmatocele  be  combined  with  hydrocele,  and 
free  from  much  inflammation,  Sir  Astley  Cooper 
recommends  making  an  incision  into  the  tunica  vagi- 
nalis, discharging  its  contents,  and,  without  intro- 
uucing  any  lint  into  the  cavit}-,  leaving  the  cure  to 
Jjo  completed  by  the  process  of  inflammation.  (On 
Ihe  Structure,  ^c.  of  the  Testis,  p.  216.) 

Jf,  on  drawing  off  a  hydrocele,  the  contents  are 
t">gc!d  with  blood,  Sir  Benjamin  Brodie  allows 
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the  fluid  to  collect  ag  iin,  and  repeats  the  tappings 
at  intervals,  until  no  blood  is  mixed  with  it.  The 
injection  may  then  be  used  with  success.  Should 
the  quantity  of  blood  be  large,  he  regards  the 
expectation  of  its  being  removed  by  absorption  as 
hopeless,  and,  therefore,  punctures  the  tunica  va- 
ginalis  with  a  lancet,  introduces  a  director  into  the 
opening,  and  then  enlarges  it  with  a  scalpel. 

Whoever  has  read  the  observations  of  Pott  on 
this  subject  will  know  that  the  operation  of  laying 
open  the  tunica  vaginalis,  for  the  cure  of  ha;mat 
tocele,  is  sometimes  followed  by  a  severe  attack  of 
symptomatic  fever,  delirium,  and  even  death.  In 
unfavourable  constitutions,  the  symptoms  will  ge- 
nerally prove  serious,  whatever  be  the  mode  adopted 
of  dressing  the  wound,  or  the  internal  treatment. 
But  now  that  the  plan  of  introducing  lint  and  other 
extraneous  substances  into  the  exposed  cavity  is 
abandoned,  bad  cases  are  far  less  frequent  than 
formerly.     The  violence  of  the  symptoms  will 
generally  depend  upon  the  degree  of  inflammation 
in  the  parts,  and  the  kind  of  constitution  in  which 
It  occurs.    If  hajmatocele  excite  inflammation,  the 
clots  of  blood  putrefy,  and  a  gangrenous  suppura- 
tion  follows,  attended  with  an  accumulation  of 
sulphuretted  hydrogen  in  the  part,  and  most  urgent 
danger.    Here  a  free  opening  must  be  made  with- 
out dela}',  the  scrotum  poulticed  or  covered  with 
cold  lotions,  and  the  patient  kept  under  the  influ- 
ence of  the  muriate  or  acetate  of  morphia. 

Mr.  Pott,  in  his  account  of  heematocele,  compre- 
hends one  species,  which  he  describes  as  an  extra- 
vasation of  blood  within  the  tunica  albuginea. 

I  confess  that  no  good  reason  appears  for  arrang- 
ing cases  of  this  kind  with  hasmatocele ;  for  what 
are  they  but  diseased  testicles,  which  have  been 
punctured,  either  on  account  of  their  seeming  to 
contain  a  fluid,  or  really  having  within  them  cysts 
filled  with  a  chocolate-coloured  or  other  fluid,  as  I 
have  seen  in  hundreds  of  instances  of  sarcocele  ? 
and  whatever  blood  is  discharged  is  notextravasated 
in  the  substance  of  the  testis  previously  to  the 
puncture,  but  issues  as  a  necessary  consequence  of 
that  proceeding. 

Another  species  of  heematocele,  noticed  by  Pott, 
arises  from  the  bursting  of  a  branch  of  the  sper- 
matic vein,  between  the  groin  and  scrotum,  within 
the  sheath  of  the  cord.  This,  which  is  generally 
produced  by  great  or  sudden  exertions  of  strength, 
feats  of  agility,  &c,  may  happen  to  persons  in  the 
best  liealth. 

I  cannot  conceive  that  in  any  case  of  a  mere 
rupture  of  one  of  the  spermatic  veins,  it  can  ever 
be  justifiable  to  tie  the  whole  spermatic  cord,  and 
then  perforin  castration,  thougli  Pott  advises  this 
plan,  if  the  bleeding  branch  cannot  be  tied  singly. 
Discutient  applications,  and  an  occasional  purge, 
will  almost  always  disperse  the  swelling  ;  and  if 
not,  opening  it,  and  taking  out  the  blood,  applying 
cold,  or,  if  necessary,  filling  the  cavity  with  lint, 
and  using  compression,  would  be,  according  to  my 
humble  judgment,  tlie  most  judicious  treatment 

With  regard  to  the  extravasation  of  blood  in  the 
loose  cellular  tissue  of  the  scrotum,  from  blows  on 
the  part,  and  sometimes  from  lithotomy,  castration, 
&c.,  I  have  seen  it  followed  by  suppuration  and 
sloughing;  but  in  general  tlio  eflused  blood  is 
gradually  absorbed,  with  the  aid  of  discutient  ap- 
plications, leeches,  fomentations,  poultices,  and 
saline  purges.  A  surgeon  should  generally  be  re- 
luctant to  lay  open  tlie  tumor,  as,  in  many  in- 
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stances,  slougliiiig  and  severe  sj'mptoms  liave  been 
the  result. 

[In  luematocele  of  any  standing,  whether  trau- 
matic or  spontaneous,  it  should  be  borne  in  mind 
that  pathological  changes  will  take  place  both  in 
the  tunica  vaginalis  and  in  the  blood  itself.  The 
serous  membrane-may  inflame,  and  transude  lymph 
instead  of  serum  ;  thus  a  false  membrane  may  be 
formed,  to  which  the  fibrin  of  the  extravasated 
blood  may  readily  adhere,  or  the  serous  mem- 
brane may  simply  have  its  secreting  surface  so  far 
changed  as  to  permit  of  tlie  fibrin  attaching  itself  to  it 
in  the  form  of  a  false  membrane.  Be  this  as  it  may, 
the  tunica  vaginalis  will  occasionally  become  more  or 
less  thickened,  and  in  some  extreme  cases  to  the 
extent  of  half  an  inch  or  more,  so  that,  after  being 
opened  and  its  contents  removed,  it  is  unable  to 
collapse.  The  extravasated  blood  in  contact  with 
the  living  tissues  does  not  altogether  lose  its  vital 
properties,  but  undergoes  peculiar  changes  in  co- 
lour, in  consistency,  and  in  organisation,  producing  a 
variety  of  appearances  in  the  contents  of  the  more 
or  less  thickened  tunica  vaginalis.  The  serous 
parts  disappear  by  absorption,  as  well  as  a  certain 
portion  of  the  colouring  matter  of  the  blood;  the 
plastic  materials  become  more  or  less  organised, 
forming  laj'ers  of  false  membrane  adhering  to  the 
tunica  vaginalis,  or  arranged  so  as  to  form  parti- 
tions and  cells,  giving  rise  to  a  honeycombed  ap- 
pearance in  the  interior  of  the  cj-st.  These  cells 
and  compartments  of  the  haematocele  will  be  iilled 
with  fluids  of  various  colour  and  consistency,  de- 
rived from  the  blood  and  from  the  imperfectly 
organised  membranous  laminos.  The  plan  of 
treatment  suitable  to  a  hematocele  of  long  stand- 
ing differs  widely  from  that  which  may  siifBce  in 
recent  cases.  When  the  tunica  vaginalis  becomes 
thickened  to  the  extent  of  five  or  six  lines,  neither 
tapping,  injecting,  nor  incision  alone  will  be  of 
any  avail.  The  diseased  tissues  are  incapable  of 
repair.  The  layers  of  false  membrane,  after 
incision,  must  be  peeled  oft"  from  the  interior  of 
the  tunica  vaginalis,  and  the  original  membrane 
only  left,  or,  if  this  cannot  be  effected,  the  entire 
adventitious  structures,  together  with  the  tunica 
vaginalis,  must  be  removed  by  the  scalpel  or 
scissors.  Fortunately  the  visceral  portion  of  the 
membrane  is  rarely  implicated  in  the  thickening, 
so  that  the  testis  and  epididymis  may  generally  be 
left  untouched.  Should,  however,  the  adventi- 
tious deposit  be  equnlly  developed  on  the  testis  and 
epididymis,  or  should  these  structures  have  suffered 
dis  >rganisation  and  atrophy,  castration  should  be 
performed  as  the  only  procedure  likely  to  be  effec- 
tual. I  lately  operated  on  a  case  in  St.  Mary's 
Hospital,  by  removal  of  the  thickened  tunica  vagi- 
nalis, together  with  its  contents,  leaving  the  testis 
and  epididymis,  which  appeared  sound  in  the 
midst  of  a  diseased  mass.  The  man  speedily  re- 
covered. 

As  this  case  explains  well  the  pathological 
changes  which  a  haimntocele  undergoes,  and  the 
treatment  required  in  an  advanced  state  of  the  dis- 
ease, I  will  give  it  in  detail. 

Charles  U  ,  aged  forty-five,  was  operated 

upon  for  hydrocele  during  the  course  of  the 
year  18.5.5  in  University  College  Hospital,  with 
apparent  success.  In  about  two  years  from  the 
date  of  the  operation,  however,  the  complaint 
began  to  return.  Some  months  after  this,  in 
November  1857,  during  a  violent  fit  of  cough- 


ing, he  felt  something  give  wa)',  and  an  exten- 
sive and  alarming  swelling  suddenly  made  its 
appearance,  affecting  the  scrotum,  penis,  and  cel- 
lular tissue  over  the  pubes.  This  swelling,  from 
its  suddenness  and  from  the  discoloration  of  the 
skin,  was  evidently  occasioned  by  effusion  of 
blood.  The  swelling  was  punctured  by  a  trocar, 
and  a  considerable  quantity  of  bloody  fluid  escaped, 
inflammation  followed,  and  the  tumor  returned. 

In  December  of  the  same  year  he  was  admitted 
under  my  care  in  St.  Mary's  Hospital  w.ith  a  large 
pyriforni  swelHng  in  the  scrotum  on  the  left  side, 
looking  like  a  hydrocele.  The  upper  narrow  part 
of  the  tumor  corresponding  to  the  cord  was  sepa- 
rated by  a  slight  constriction  from  the  lovver  and 
more  globular  portion.  On  manipulation,  it  was 
found  that  the  tunica  vaginalis  was  thicker  than  in 
an  ordinary  hydrocele,  and  that  the  fluctuation  was 
rather  less  distinct.  Five  ounces  of  a  dark  bloody 
fluid  were  drawn  off.  A  sharp  attack  of  inflamma- 
tion followed  the  use  of  the  trocar,  accompanied  by 
a  return  of  the  swelling.  On  the  6th  of  January 
10.58,  all  inflammation  having  subsided,  the  follow- 
ing operation  was  performed.  An  incision  three  or 
four  inches  in  length  was  made  in  front  of  the  tumor, 
through  the  superficial  coverings  of  the  testicle,  into 
the  tunica  vaginalis.  This  membrane  was  found 
to  be  much  thickened,  varjnng  in  this  respect  from 
three  to  six  lines  in  different  parts.  It  was  of  a 
yellowish  white  colour,  tough,  and  sufficiently  firm 
to  retain  its  form.  Two  or  three  ounces  of  a  dis- 
coloured fluid  escaped  from  its  interior.  The  re- 
mainder of  its  contents  appeared  to  consist  of 
coagulable  lymph  undergoing  organic  changes,  and 
arranged  so  as  to  form  numerous  soft  partitions,  re- 
sembling considerably  the  honeycomb  appearance" 
seen  in  severe  and  fatal  cases  of  pericarditis.  The 
interspaces  betvireen  these  partitions  were  filled 
with  serum,  more  or  less  tinged  by  the  colouring 
matter  of  the  blood.  Here  and  there  a  more 
decided  oval  or  globular  little  collection  of  thii 
fluid  might  be  noticed,  looking  like  a  cyst  in  the 
process  of  formation.  The  whole  of  these  half-; 
organised  contents  of  the  thickened  tunica  vagi- 
nalis were  readily  turned  out  with  the  finger;  there 
was  no  adhesion  sufficiently  firm  to  require  the  use 
of  the  knife.  The  thickened  and  emptied  tunica 
vaginalis  was  then  dissected  away  from  the  scrotum, 
and  detached  from  the  testis  and  cord  at  its  line  of 
reflection  from  these  structures.  The  portion  of 
this  membrane  left  adhering  to  the  tunica  albugi- 
nea  and  to  the  cord,  did  not  fortunately  partake 
of  the  thickening  which  in  so  marked  a  degree 
affected  the  part  removed.  The  testis  itself  was 
not  harder  than  usual,  nor  did  it  exceed  its  natural 
size.  The  patient  lost  a  good  deal  of  blood  during 
the  operation,  and  again  the  next  day  from  secon- 
dary hreniorrhage,  by  which  he  was  much  blanched 
and  debilitated.  A.healthy  suppuration,  however, 
was  soon  established  ;  the  granulations  springing 
from  the  testis  gradually  united  with  those  from 
the  scrotum,  and  the  patient  made  a  steady,  but 
slow  recovery.  He  was  discharged  cured  on  the 
16th  of  March  1058. 

The  treatment  to  be  adopted  in  the  several  states 
in  which  cases  of  hajmatocelemay  presentthemselves 
may  bo  thus  summed  up.  In  recent  cases  the 
attempts  at  obtaining  resolution  by  rest,  by  discu- 
tient  lotions,  and  by  support  to  the  tumor,  com- 
bined with  antiphlogistic  treatment,  will  often 
succeed.    If  this  plan  fail,  and  the  blood  remain 
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fluid  without  mixture  with  cnagiila,  and  no  inflam- 
matory symptoms  be  present,  tiie  case  may  be 
treated  successfully  by  evacuation  of  the  fluid,  and 
by  injection,  as  in  hydrocele.  Should  coagula  be 
present,  so  as  to  prevent  evacuation  by  tapping,  or 
should  inflammation  set  in,  threatening  suppuration, 
the  appropriate  remedy  will  be  free  incision  into 
the  tunica  vaginalis.  When  false  membranes  have 
.formed,  thickening  the  serous  membrane  to  a 
slight  extent  only,  provided  the  contents  of  the  sac 
can  be  evacuated,  injection  after  tapping  will  some- 
times effect  a  cure.  But  when  the  serous  mem- 
brane is  so  far  thickened  that  it  cannot  collapso 
after  being  emptied,  or  when  its  contents  are  too  solid 
to  admit  of  escape  by  the  trocar,  then  incision  and 
removal  of  all  the  adventitious  structures,  leaving 
if  possible  the  original  membrane,  will  be  necessary; 
and  lastl3%  when  this  cannot  be  effected  with 
safety  to  the  testis  and  epididymis  on  account  of 
their  being  too  seriously  implicated  in  the  disease, 
castration  must  be  had  recourse  to.] 

CelsHs  and  Paulus  Mgineta  are  the  best  of  the  old 
ynters  on  hffitnatocele.  For  modern  information, 
consult  PoWs  Chir.  Works,  vol.  ii.  B.  Bell,  On  Hy' 
drocele.  Flajani,  CoUezione  d'Osservazioni,  &c.  t 
II.  RicMer,  Anfan^s^r.  der  VVundarzn.  b.  vi.  Osian- 
aer,  in  Arnemann's  Map:azin  fur  die  Wundarzn.  b. 
1.  p.  355  :  the  patient  died  alter  an  opening  had  been 
made  in  the  swelling-.  Follet,  in  Journf  de  M^d. 
continue,  vol.  xiii.  p.  422:  Harns,  in  Mem.  of  Lon. 
Med.  Society,  vol.  v.  Sir  B.  Brodie,  in  Lend.  Med. 
Gaz.  for  1831-32,  p.  926.  Sir  A.  Cooper,  in  Ol.s.  on 
the  Structure  and  Dis.  of  the  Testicles,  p.  209,  4to. 
Lond.  1830.  [Naaton,  Elfemens  de  Pathol.  Cliirurff 
o  ^;,P"r5^*-  ,  On  Diseases  of  the  Testis. 

South's  Translation  of  Chelius.] 

H^-MATURIA.    (Sea  Urine.) 

[HjEMITIS.  a  term  applied  hj Piorry  to  sig- 
nify Inflamed  Blood.  The  Croupy  Crasis  {Rofci- 
tanshj)  ;  Bitfy  Blood,  Ebullition,  Commolion,  In- 
flammation, of  the  blood  {Galen,  Boerhaave, 
Sydenham,  and  the  physicians  and  surgeons  gene- 
rally before  the  time  of  CuUen);  Hypei  •inosis  (F, 
Simon). 

Fever,  small-pox,  plague,  and  many  other  dis- 
eases were  attributed  by  many  of  the  most  eminent 
of  the  humoral  pathologists  to  an  inflammation  of 
the  blood.  This  opinion  was  founded,  in  a  great 
measure,  on  the  occurrence  of  the  buffy  coat,  and 
the  resemblance  which  blood  drawn  in  these  dis- 
eases often  bears  to  the  blood  in  active  inflamma- 
tion, as  pleurisy,  and  in  rheumatism.  {Sydenham, 
Op.  c.  ii.  s.  ii.  iii.)  Sydenham  considered  that 
wine  inflamed  the  blood.  (Op.  c.  iv.)  These  ob- 
servers were  guided  by  the  increased  temperature, 
bright  colour,  and  other  physical  appearances.  Sur- 
geons of  the  present  day  have  the  advantage  of 
more  accurate  anatomical  details,  and  also  of  che- 
mical  researches,  the  result  of  which  has  been  to 
confirm  the  idea  of  an  inflammation  of  the  blood. 
Even  with  those  who  adopt  "exudation,"  as  part 
of  the  definition  of  "inflammation,"  the  blood  need 
not  be  excluded,  since  the  cellular  structure  of  the 
corpuscles  implies  nutrition  and  secretion,  and  the 
probability  of  pathological  exudations.  An  in- 
flamed state  of  the  blood  being  generally  attended 
with  an  increase  of  fibrin,  and  some  objections  ex- 
isting to  the  term  hremitis,  we  have  preferred 
treating  of  the  surgical  importance  of  this  morbid 
condition  under  another  head.       (See  IIyperi- 

HEMORRHAGE    (from   a^ua,  blood,  and 
lo^sToCu 


This  13  doubtless  one  of  the  most  important  sub- 
jects in  surgery.    The  fear  of  hiemorrhage  retarded 
the  improvement  of  our  profession  for  ages-  the 
ancients,  ignorant  how  to  stop   bleeding  'were 
afraid  to  cut  out  the  most  trivial  tumor,  or  they 
did  so  with  terror.    They  generally  performed 
slowly  and  imperfectly,  by  means  of  burning  irons 
or  ligatures,  the  same  operations  which  the  moderns 
execute  quickly  and  safely  with  a  knife.    If  the 
old  surgeons  ventured  to  aniputite  a  limb,  they 
only  did  so  after  it  had  mortified,  by  dividing  the 
dead  parts;  and  so  great  was  their  apprehension  of 
hajmorrhage,  that  they  only  dared  to  cut  parts  which 
could  no  longer  bleed.    (John  Bell's  Principles  of 
Surgery,  vol.  i.  p.  142.)    But  not  only  as  a  conse- 
quence of  surgical  operations,  is  hajmorrhage  to  be 
feared;  it  is  also  one  of  the  most  alarming  accidents 
which  the  surgeon  is  called  upon  to  relieve.  "Z/ra 
sentiment  naturel  attaclie  a.  I'idee  de  perdre  son  sang, 
une  terreur  macMnale,  dont  V enfant  qui  commence  h 
parler,  et  Vhomme  le  plus  decide,  sont  egalement 
susceptibles.    On  ne  pent  point  dire  que  cette  peur 
soit  chimerique.    Si  I' on  comptoit  ceux  qui  perdent 
la  vie  dans  une  halaille,  on  verroit,  que  les  irois 
quarts  ont  peri  par  quelque  hemorrhagie;  et  dans 
les  grandes  operations  de  cMrurgie  cet  accident  est 
presque  toujours  le  plus  formidable."  {Morand, 
Mem.  de  I' Acad,  de  Chir.  vol.  v.  8vo.) 

As  the  blood  circulates  in  the  arteries  with 
much  greater  impetus  and  rapidity  than  in  the 
veins,  it  necessarily  follows  that  their  wounds  are 
generally  attended  with  more  profuse  hemorrhage 
than  those  of  the  latter  vessels,  and  that  such 
haemorrhage  is  more  difficult  to  suppress.  How- 
ever, as  the  blood  also  flows  through  veins  of  great 
magnitude  with  much  velocitj-,  bleeding  from  them, 
if  they  lie  deeply,  is  frequently  highly  dangerous, 
and  sometimes  unavoidably  fatal.    When  a  large 
artery  is  wounded,  the  blood  is  of  a  bright  scarlet 
colour,  and  gushes  from  the  vessel  per  salt  urn  ; 
but,  if  the  artery  be  of  inferior  size,  the  blood, 
which  first  spouts  from  it,  does  not  issue  per  saltum; 
and  it  is  not  until  the  first  gush  has  subsided,  that 
the  stream  takes  place  in  jets.    (See  J.  W.  Earle, 
in  Lond.  Med.  Gaz.  vol.  xvi.  p.  9.)    The  blood 
issues  from  a  vein  in  an  even  unbroken  stream, 
and  is  of  a  dark  purple  red  colour.    It  is  of  great 
practical  use  to  remember  these  distinguishing  dif- 
ferences between  arterial  and  venous  hajinorrhage, 
because,  though  in  both  cases  the  oozing  of  blood 
may  be  equal  in  quantitj-,  yet,  in  the  latter  instance, 
the  surgeon  is  often  justified  in  bringing  the  sides' 
of  a  wound  together,  without  taking  further  means 
to  suppress  the  bleeding,  while  it  might  not  be 
proper  to  adopt  the  same  conduct,  were  there  an 
equal  discharge  of  arterial  blood. 

Dr.  Jones  has  favoured  the  world  with  a  match- 
less work  on  the  present  subject;  and  as  one  grand 
object  of  this  Dictionary  is  to  present  a  careful 
account  of  the  principal  improvements  in  surgical 
science,  I  shall  first  endeavour  to  make  the  reader 
acquainted  with  the  more  accurate  doctrines  first 
promulgated  by  this  gentleman  relative  to  the 
subject  of  hemorrhage.  Afterwards,  the  surpicnl 
means  to  be  practised  in  different  cases  will  be 
considered. 

The  walls  of  the  arteries  are  divisible  into  throe 
coats.  The  internal  one  is  extremely  thin,  and 
transparent  and  smooth.  [It  is  lined  by  a  delicate 
tesselatod  epithelium,  which  gives  it  somewhat 
the  appearance  and  character  of  a  serous  mem- 
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lirane,]  It  is  elastic  and  firm  in  the  Iniigitii- 
diiial  direction,  but  easily  torn  by  the  slightest 
force  applied  in  the  circular  direction.  Its  dis- 
eases prove  that  it  is  vascular,  and  probably  pos- 
sesses sensibility.  The  experiments  of  M.  Manec 
shew,  that  it  secretes  an  unctuous  matter,  which 
facilitates  the  course  of  the  blood  ;  another  fact 
in  confirmation  of  its  vascularity.  (See  Manec, 
TraUe.  de  la  Ligature  des  Arteres,  Paris,  1832,  in 
fol.) 

[The  middle  coat  is  the  thickest,  and  is  divided 
into  two  layers.  The  outer  of  the  two  is  composed 
of  the  yellow  elastic  tissue,  and  is  found  more 
abundant  in  the  large  arteries,  the  middle  coat  of 
the  aorta  being  formed  entirely  of  this  layer.  The 
inner  or  muscular  layer  is  constituted  of  organic 
muscular  fibre,  arranged  circularly,  and  is  found  in 
the  greatest  quantity  in  the  smallest  arteries.  In 
those  of  intermediate  size  only  are  the  two  layers 
manifest,  holding  the  position  we  have  assigned  to 
them.]  As  the  middle  coat  has  no  longitudinal 
fibres,  ihe  circular  fibres  are  held  together  by  a  slen- 
der connection,  which  yields  readily  to  any  force, 
applied  in  ihe  circumference  of  the  artery.  It 
easily  gives  way,  whether  the  force  is  exerted 
in  the  direction  of  the  diameter,  or  in  that  of  the 
course  of  the  vessel.  J.  L,  Sanson,  Des  He- 

morrhar/ies  Traumatiques,  p.  33.) 

The  external  coat  is  remarkable  for  its  whiteness, 
density,  and  great  elasticity.  It  adheres  to  the 
middle  coat  by  means  of  very  fine  reddish  fila- 
ments, analogous  to  those  which  unite  the  middle 
to  the  internal  coat,  and  it  manifestly  receives  the 
vasa  vasorum.  (See  J.  L.  Sanson,  op.  cit.)  ^V^u!n 
an  artery  is  surrounded  loith  a  tiyht  ligature,  its 
iniddle  and  internal  coals  are  as  completely  divided 
by  it  as  they  could  be  by  a  knife,  while  the  external 
coat  remains  entire.  (Jones.) 

If  an  artery  he  extended  longitudinally,  the  in- 
ternal tunic  is  first  ruptured,  and  then  the  middle 
one;  but  the  external  coat  will  admit  of  being 
elongated  to  a  great  extent  before  it  will  be  torn, 
If  an  artery  is  twisted,  rents  are  formed  in  the  in- 
ternal coat,  and  next  in  the  middle  one  ;  but 
it  is  difiicult  to  produce  a  complete  rupture  of  the 
external  tunic.  If  an  artery  is  struck  and  for- 
cibly contused,  or  if  it  is  surrounded  with  a  tight 
ligature,  its  internal  and  middle  coats  are  readily 
divided,  but  the  external  one  still  makes  resis- 
tance. (See  L.  J.  Sanson,  Des litmorrhagies  Trau- 
matiques, p.  33.) 

In  addition  to  these  three  coats,  it  would  appear 
from  the  researches  of  M.  Mnlgaigtie,  that  in  the 
aorta,  and  the  large  trunks  derived  from  it,  there 
is  interposed  between  the  internal  and  fibrous 
coats,  one,  which  he  has  named  sclerous,  which 
renders  the  aorta  stronger  and  more  rigid  than  the 
pulmonary  artery;  and  is  the  seat  of  various 
earthy,  stcatomatous,  and  cartilaginous  formation.«, 
met  with  in  the  former  vessel.  It  is  certainly 
remarkable,  that  no  good  specimen  of  an  ossification 
of  the  pulmonary  artery  has  ever  been  noticed.  (See 
«/.  Liafranc,  De  f  Obliteration  des  Arteres,  p.  10.) 

Besides  these  proper  coats,  all  the  arteries,  in 
their  natural  situations,  are  connected,  Ijy  means 
of  fine  cell  ular  tissue,  with  surrounding  mem- 
branous sheaths,  /fan  artery  be.  divided,  the  di- 
vided parts.  Giving  to  their  elasticity,  recede  from 
each  oilier,  and  the  length  of  the  cellular  tissue,  con- 
necting the  artery  with  tlie  sheath,  admits  of  its  re- 
tracting a  certain  may  within  tlte  sheath. 
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Another  important  fact  is,  that  wUn  an  artery 
is  divided,  its  truncated  extremities  contract  in  a 
greater^  or  less  degree,  and  the  contraction  is  gene- 
rally, if  not  alivitys,  permanent. 

Arteries  are  furnished  with  arteries,  veins,  ab- 
sorbents, and  nerves;  a  structure,  which  makes  them 
susceptible  of  every  change  to  which  living  parts  are 
subjected  in  common;  enables  them  to  inflame,  when 
injured,  and  to  pour  out  coagulating  lymph,  by  xvhich 
the  injury  is  repaired,  or  the  tube  permanently 
closed.  (See  Jones,  On  Ilwrnorrhage.) 

Petit,  in  1731,  first  endeavoured  to  explain 
the  means  which  nature  employs  for  the  sup- 
pression of  hasmorrhage.  He  thought  that  bleed- 
ing from  a  divided  artery  is  stopped  by  the  for- 
mation of  a  coagulum  of  blood,  which  is  situated 
partly  ivithin,  and  partly  ivithout  the  vessel.  The 
clot,  he  says,  afterwards  adheres  to  the  inside  of 
the  artery,  to  its  orifice,  and  to  the  surrounding 
parts;  and  he  adds,  that  when  hemorrhage  is 
stopped  by  a  ligature,  a  coagulum  is  formed 
above  the  ligature,  which  only  differs  in  shape 
from  the  one  which  takes  place  when  no  ligature 
is  employed.  His  theory  leads  him  to  recommend 
compression  for  the  support  of  the  coagulum. 

In  1736,  Moraiid  puldished  additional  interest- 
mg  remarks.  He  allowed,  that  a  coagulum  had 
some  eflfect  in  stopping  hfemorrhage;  but  con- 
tended, that  a  corrugation,  or  plaiting,  of  the  cir- 
cular fibres  of  the  artery  which  diminish  its  canal, 
and  a  shortening  and  consequent  thickening  of  ita 
longitudinal  ones,  which  nearly  rendered  it  im- 
pervious, had  some  share  in  the  process.  He 
thought  that  the  cavity  of  an  artery  might  be 
obliterated,  by  the  puckering,  or  corrugation,  when 
circular  pressure,  like  that  of  a  ligature,  teas  made. 

Morand  erred  chiefly  iu  his  mode  of  explana- 
tion, and  in  his  belief  in  the  existence  of  longt- 
tudinal  fibres,  which  no  modern  anatomists  admit; 
for  the  contraction  and  retraction  of  divided  arteries 
are  indisputable  facts,  and,  as  Dr.  Jones  remarks, 
this  does  not  afl^ect  the  truth  of  his  general  con- 
clusion, that  the  change,  produced  on  a  divided 
artery,  contributes  -with  ihe  coagulum  to  stop  ilia 
flow  of  blood. 

Mr.  S.  Sharp  (2nd  edit,  of  Operations  of  Sur- 
■y,  1739)  supported  the  same  doctrine.  "The 
blood  vessels,  immediately  upon  their  division 
bleed  freely,  and  continue  bleeding,  till  they  are 
either  stopped  by  art,  or  at  length  contractini;,  and 
withdrawing  themselves  into  the  wound,  their  ex- 
tremities are  shut  up  by  coagulated  blood." 

Pouteau  {Melanges  da  Chirurgie,  17GU)  denied 
that  a  coagulum  is  always  found  after  an  artery  ia 
divided;  and  when  it  is,  he  thought  it  only  a 
feeble  subsidiary  means  towards  the  suppression 
of  hajmorrhage.  He  contended,  that  the  retrac- 
tion of  the  artery  had  not  been  demonstrated  and 
could  not  be  more  effectual  than  a  coagulum.  '  His 
theory  was,  that  the  swelling  of  the  cellular'mem- 
brane,  at  the  circumference  of  the  cut  extremitv  of 
the  artery,  forms  the  principal  impediment  to  "the 
flow  of  blood  ;  and  that  n  ligature  is  useful  in  pro- 
moting a  more  immediate  and  extensive  induration 
of  the  cellular  substance. 


:y  13  totally  divided. 
Its  retraction  may  bring  it  under  the  surrounding 
parts,  niid  with  the  natural  contraction  of  the 
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diameter  of  its  mouth,  assisted  by  the  comp.csBive  I  into  the  surroundinK  cellular  tissnp  n.n.. 

retracting  artery  leaves  the  internal  surface  of  the 
sheath  uneven,  by  lacerating  or  stretching  the 
cellular  fibres  that  connected  them.  These  fibres 
entangle  the  blood  as  it  flows,  and  thus  the  found- 
ation IB  laid  for  the  formation  of  a  coaguluin  at  the 
mouth  of  the  artery,  and  which  appears  to  be  com- 
pleted by  the  blood,  as  it  passes  through  this  canal 
of  the  sheath,  gradually  adhering  and  coagulatijiz 
around  its  internal  surface,  till  it  completely  fills 
It  up  from  the  circumference  to  the  centre." 
(Jones,  p.  53.) 

The  effusion  of  blood  into  the  surrounding  cel- 
lular tissue,  and  between  the  artery  and  its  sheath, 
but,  in  particular,  the  diminished  "force  of  the  cir- 
culation from  loss  of  blood,  and  the  speedy  coagu- 
lation  of  this  fluid  under  these  circumstiinces,  most 
essentially  contribute,  says  Dr.  Jones,  to  the  de- 
sirable effect. 

It  appears  then  that  a  coagulum,  which  Dr. 
Jones  calls  the  external  one,  situated  at  the  mouth 
of  the  arter}^,  and  within  its  sheath,  forms  the  first 
complete  obstacle  to  the  continuance  of  bleeding ; 
and  though  it  seems  externally  like  a  continuation 
of  the  artery,  yet,  on  slitting  open  this  vessel,  its 
termination  can  be  plainly  observed,  with  the  co- 
agulum shutting  up  its  mouth,  and  contained  in  its 
sheath. 

_  No  collateral  branch  being  very  near  the  imper- 
vious mouth  of  the  arterj-,  the  blood  just  within  it 
is  at  rest,  and  usually  forms  a  slender  conical  coa- 
gulum, which  neither  fills  up  the  canal  of  the 
artery  nor  adheres  to  its  sides,  except  by  a  small 
portion  of  the  circumference  of  its  base,  near  the 
extremity  of  the  vessel.  This  coagulum  is  distinct 
from  the  former,  and  is  called  by  Dr.  Jones  the 
internal  one. 

The  description  given  by  Mr.  Guthrie  of  this 
subject  differs  in  some  respects  from  that  of  Dr. 
Jones.  The  contraction  of  the  divided  end  of  the 
artery  is  alleged  by  Mr.  Guthrie  "  to  be  <:onfined, 
m  the  first  instance,  to  its  very  extremity,  so  that 
the  barrier,  opposing  the  flow  of  blood,  is  formed 
by  this  part  alone.  This  contraction,  however,  goes 
on  increasing  for  the  space  of  an  inch,  and  the 
inside  of  this  contracted  inch  of  the  vessel  is  filled 
up  with  an  internal  coagulum,  which  takes  the 
shape  of,  and  adheres  to,  the  inside  of  llui  arteri/, 
rarely  extending  as  far  as  a  collateral  branch,  or, 
under  almost  any  circumstances,  bej-ond  a  couple 
of  inches.  {On  Bis.  and  Injuries  of  Arteries,  p. 
247.)  ^        J  >  i- 

The  cut  end  of  the  artery  next  inflames,  and  the 
vasa  vasorum  pour  out  lymph  or  fibrine,  which  fills 
up  the  extremity  of  the  artery,  is  situated  between 
the  internal  and  external  coagula,  and  is  somewhat 
intermingled  with  them,  or  adheres  to  them,  and 
is  firmly  united  all  round  to  the  internal  coat  of  the 
vessel.    Dr.  Jones  further  states  that  the  perma- 
nent suppression  of  haMiiorrhage  chiefly  depends 
on  this  coagulum  of  fibrine;  but  that  the  end  of 
the  artery  is  also  secured  by  a  gradual  contraction 
which  it  undergoes,  and  by  an  effusion  of  fibrine 
between  its  tunics,  and  into  the  surrounding  cel- 
lular tissue;  whereby  these  parts  become  thickened, 
and  so  incorporated  with  each  other,  that  one  can- 
not be  discerned  froni  the  other.     Should  the 
wound  in  the  integuments  not  heal  hy  the  first  in- 
tention, the  coagulating  lymph,  soon  effused,  at- 
taches the  artery  firmly  to  the  subjacent  and  lateriJ 


tumid,  the  eflSux  of  blood  may  be  stopped." 

White  was  convinced,  from  what  Gonch  had 
suggested,  and  Kirkland  confirmed,  that  the  arte- 
ries, by  their  natural  contraction,  coalesce  as  far  as 
their  first  ramification. 

Dr.  Jones  admits,  that  an  artery  contracts  after 
it  has  been  divided,  and  his  experiments  authorise 
him  to  say,  that  the  contraction  of  an  artery  is  an 
important  means,  but  certainly  not  the  only,  nor 
even  the  chi^ef  means,  by  which  ha;morrhage  is 
stopped.  When  the  artery  is  above  a  certain 
size,  the  impetuous  flow  of  blood  through  the  wound 
of  the  artery  would  resist  the  contraction  of  the 
vessel  in  such  a  degree,  that  the  consequences 
would  be  fatal  in  almost  every  instance,  were  it  not 
for  the  formation  of  coagulum. 

Mr.  J.  Bell  supposed,  that  when  hsemorrhage 
stops  of  its  own  accord,  it  is  neither  from  the  re 
traction  of  an  artery,  nor  the  constriction  of  its 
fibres,  nor  the  formation  of  clots,  but  by  the  cells 
of  the  cellular  tissue  which  surrounds  the  artery 
being  injected  with  blood.    I  must  refer  the  reader 
to  Dr.  Jones's  work  for  a  complete  exposure  of  the 
inconsistencies  and  absurdities  in  Mr.  Bell's  ac 
count  of  his  own  theory.    (See  p.  25,  &c.)  Dr. 
Jones  concludes  his  criticisms  on  Mr.  Bell  with 
observing,  that  if  this  gendeman  really  mean  to 
confine  his  doctrine  of  the  natural  means  of  sup 
pressing  hasniorrhage  to  the  injection  of  the  cellu- 
lar tissue  round  the  artery  with  blood,  he  dwells 
improperly  on  one  of  the  attendant  circumstances, 
to  the  exclusion  of  the  retraction  and  contraction 
of  an  artery,  and  the  formation  of  a  distinct  clot 
all  primary  parts  of  the  process. 
^  The  blood,  besides  filling  the  cellular  tissue 
round  the  artery,  also  fills  that  which  is  at  the 
mouth  of  the  artery  in  a  particular  manner;  for  the 
divided  vessel,  by  its  retraction  within  its  cellular 
sheath,  leaves  a  space  of  a  determinate  form,  which, 
when  all  the  circumstances  necessary  for  the  sup- 
pression of  hajmorrhage  operate,  is  gradually  filled 
up  by  a  distinct  clot.  (Jones,) 

Arteries  of  the  fourth  or  fifth  order,  like  those 
of  the  forearm  and  leg,  have  not  any  well-defined 
sheath;  and  hence  the  constantly  greater  difficulty 
of  insulating  small  vessels  than  large.  (See  P. 
Mancc,  De  la  Ligature  des  Aneres,  p.  3.) 

Means  op  Nature  in  stopping  Bleeding 
FROM  DIVIDED  Arteries. 

Dr.  Jones  has  given  a  faithful  and  accurate 
detail  of  a  series  of  experiments  on  animals,  which 
demonstrate,  "  that  the  blood,  the  action,  and  even 
the  structure  of  the  arteries,  their  sheath,  and  the 
cellular  substance  connecting  them  with  it,"  are 
concerned  in  stopping  bleeding  from  a  divided 
artery  of  moderate  size,  in  the  following  manner: 
— "An  impetuous  flow  of  blood,  a  sudden  and 
forcible  retraction  of  the  artery  within  its  sheath, 
iind  a  slight  contraction  of  its  extremity,  are  the 
iinmediate,  and  almost  simultaneous,  effects  of  its 
division.  The  natural  impulse,  however,  with 
■'^'hich  the  blood  is  driven  on,  in  some  measure 
counteracts  the  retraction,  and  resists  the  contrac- 
tion of  the  artery.  The  blood  is  eftused  into  the 
cel  ular  tissue  between  the  artery  and  its  sheath, 
aiKl,  passing  through  that  cnnal  of  the  sheath 

Z  llZ  fl     ^T'  ^"""^'l  retraction  of  the 

a'tery,  flows  freely  externally,  or  is  extravasated 


parts,  gives  it  a  new  covering,  and  entirely  excludes 
it  from  the  outward  wound. 

The  same  circumstances  are  also  remarkable  in 
the  portion  of  the  vessel  most  remote  from  the 
heart.  Its  orifice,  however,  is  usually  more  con- 
tracted, and  its  external  coagulum  smaller,  than  the 
one  which  attaches  itself  to  the  other  cut  end  of  the 
artery.  (Jones,  On  Hcemorrhige,  p.  56.) 

According  to  Mr.  Guthrie's  observations,  the 
lower  end  of  a  divided  artery  is  more  prone  to  se- 
condary hcemorrhage  than  the  upper;  and  this  he 
believes  to  be  so  much  the  fact,  that,  when  haanior- 
rhage  returns,  after  having  been  arrested  for  a 
period  of  four  hours,  it  is  in  all  probability  from 
the  lower  end.  This,  he  further  observes,  may 
always  be  known  by  the  "darker  colour  of  the 
blood,  and  by  its  flowing  out  in  a  continuous  stream, 
in  the  same  manner  as  water  rises  from  a  spring, 
and  without  an  arterial  impulse.  The  surgeon  has 
no  right  to  believe  that  the  blood  comes  from  the 
upper  extremity  of  the  arteiy,  unless  it  is  of  a 
florid  scarlet  arterial  colour,  when  it  will  usually 
rush  out  with  force,  if  not  with  undisguised  arterial 
impetus."  The  greater  disposition  to  secondar}' 
hcemorrhage  in  the  lower  than  in  the  upper  end  of 
the  artery,  is  thought  by  Mr.  Guthrie  to  depend 
upon  the  retraction  and  contraction  of  the  former, 
being  neither  so  perfect  nor  so  permanent  as  in 
the  latter;  a  statement  at  variance  with  that  of 
Jones.  He  suspects,  also,  that  the  internal  coagu- 
lum is  in  many  instances  altogether  wanting,  or 
very  defective  in  its  formation.  (See  G.  J.  Guthrie, 
On  the  Dis.  and  Injuries  Artenes,  p.  240.)  We 
have  seen  that  Dr.  Jones  found  the  external  co- 
agulum smaller  here  than  that  which  is  formed  over 
the  mouth  of  the  end  of  the  artery  nearest  the 
heart.  The  darker  colour  of  the  blood  from  the 
distal  end  of  the  artery  is  ascribed  by  M.  Sanson 
to  its  previous  passage  througii  the  capillary  ves- 
sels; and  the  fact,  he  says,  was  observed  by  John 
Hunter.  {Des  Hhnorrhugies  Traumatiques,'^.  iB.) 

The  impervious  extremity  of  the  artery  no  longer 
allowing  blood  to  circulate  through  it,  the  portion 
which  lies  between  it  and  the  first  lateral  branch 
gradually  contracts,  till  its  cavity  is  completely  ob- 
literated, and  its  tunics  assume  a  ligamentous  ap- 
pearance. In  a  few  days  the  external  coagulum, 
which  in  the  first  instance  stopped  the  hcemorrhage, 
is  absorbed,  and  the  coagulating  lymph  effused 
around  it,  and  by  which  the  parts  were  thickened, 
is  gradually  removed,  so  that  they  resume  again 
their  cellular  texture. 

At  a  still  later  period,  the  ligamentous  portion 
is  reduced  to  a  filamentous  state,  so  that  the  artery 
is,  as  it  were,  completely  annihilated,  from  its  cut 
end  to  the  first  lateral  branch;  but,  long  before  this 
final  change  is  accomplished,  the  inosculating 
branches  have  become  considerably  enlarged,  so  as 
to  establish  a  free  communication  between  the  dis- 
united parts  of  the  main  artery. 

As  Mr.  Guthrie  observes,  out  of  four  or  five 
inches  of  the  artery,  two  or  three  will  be  impervious, 
and  the  remaining  part  very  much  contracted, 
although,  perhaps,  still  permeable  by  a  probe.  The 
accompanying  nerve,  where  there  is  one,  has  under- 
gone a  change,  the  very  reverse  of  that  of  the 
artery,  its  cut  extremity  having  become  enlarged 
or  bulbous,  the  nerve  gradually  diminishing  up- 
wards until  it  resumes  its  proper  size.  {On  Dis. 
and  Inj.  nf  Arteries,  p.  248.) 

When  an  artery  has  been  divided  at  soma  dts- 
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ianee  from  a  lateral  branch,  three  coagula  are 
formed  :  one  of  blood,  externally,  which  shuts  up 
its  mouth;  one  of  lymph,  just  within  the  extre- 
mity of  its  canal  ;  and  one  of  blood,  within  its 
cavity,  and  contiguous  to  that  of  lymph.  But, 
when  the  artery  has  been  divided  near  a  lateral 
branch,  no  internal  coagulum  of  blood  is  formed. 
{Jones,  p.  63.) 

The  external  coagulum  is  always  formed  when 
the  divided  artery  is  left  to  nature  :  not  so,  how- 
ever, if  art  interfere,  for,  under  the  application  of 
the  ligature,  it  can  never  form.  If  agaric,  lyco- 
perdou,  or  sponge  be  used,  its  formation  is  doubt- 
ful, depending  entirely  upon  the  degree  of  pressure 
that  is  used  ;  but  the  internal  coagulum  of  blood 
will  be  equally  formed,  whether  the  treatment  be 
left  to  art  or  nature,  if  no  collateral  branch  be 
near  the  truncated  extremity  of  the  ai-tery  ;  and, 
lastly,  effused  fibrine,  which,  when  in  sufficient 
quantity,  forms  a  distinct  coagulum,  just  at  the 
mouth  of  the  artery will  be  always  found,  if  the 
hsemorrhage  be  permanently  suppressed.  (Jones, 
p.  74.) 

Means  which  Nature  employs  for  suppress- 
ing THE  HEMORRHAGE  FROM  PUNCTURED 
OR  PARTIALLY  DIVIDED  ARTERIES. 

The  suppression  of  htemorrhage  by  the  natural 
means  is  sometimes  more  easily  accomplished, 
when  an  artery  is  completely  divided,  than  when 
merely  punctured  or  partially  divided.  Completely 
dividing  a  wounded  artery  was  one  means  practised 
by  the  ancients  for  the  stoppage  of  haemorrhage : 
the  moderns  frequently  do  the  same  thing,  when 
bleeding  from  the  temporal  artery  proves  trouble- 
some. 

Dr.  Jones  has  related  many  experiments,  highly 
worthy  of  perusal,  and  which  were  undertaken  to 
investigate  the  present  part  of  the  subject  of  hae- 
morrhage. Pie  candidly  acknowledges,  however, 
that,  in  regard  to  the  temporary  means  by  which 
the  bleeding  from  a  punctured  artery  is  stopped, 
he  has  but  little  to  cadd  to  what  Petit  has  ex- 
plained in  his  third  publication  on  haemorrhage. 
{Mem.  dc  I' Acad,  des  Sciences,  1735.)  The  blood 
is  effused  into  the  oellul.ar  substance,  between  the 
artery  and  its  sheath,  for  some  distance  both  above 
and  belovv  the  wounded  part ;  .and  when  the  parts  are 
examined, ashort  time  after  the  hiemorrhage  has  com- 
pletely stopped,  we  find  astratum  of  coagulated  blood 
between  the  artery  and  its  sheath,  extending  from 
a  few  inches  below  the  wounded  part  to  two  or 
three  inches  above  it, and  somewhat  thicker,  or  more 
prominent,  over  the  wounded  ptirt  than  elsewhere. 

Hence,  rather  than  say  that  the  luemorrhage  is 
stopped  by  a  coagulimi,  it  is  more  correct  to  say, 
that  it  is  stopped  by  a  thick  lamina  of  coagulated 
blood,  which,  though  somewhat  tliicker  at  the 
wounded  part,  is  perfectly  continuous  with  the 
coagulated  blood  lying  between  the  artery  and  its 
sheath,  [Jones,  p.  113.) 

When  an  artery  is  punctured,  the  immediate 
h«;morrhage,  by  filling  up  the  space  between  the 
artery  and  its  sheath  with  blood,  and  consequently 
distending  the  sheath,  niters  the  relative  situation 
of  the  puncture  in  the  sheath  to  that  in  the  artery, 
so  that  they  are  not  exactly  opposite  to  each  other; 
and,  by  this  means,  a  layer  of  blood  is  confined  by 
the  sheath  over  the  puncture  in  the  artery,  and,  by 
coagulating  there,  prevents  any  further  effusion  of 
blood, 
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But  this  congnlatcd  blood,  like  the  external  co- 
ngnlum  of  a  divided  artery,  affords  only  a  temporary 
barrier  to  tlie  hseinorrhage;  its  permanent  suppres 
Bion  is  effected  by  a  process  of  reparation,  or  of 
obliteration. 

Dr.  Jones's  experiments  prove  that  an  arterjr,  if 
wounded  only  to  a  moderate  extent,  is  capable  of 
reuniting  and  healing  so  completely,  that,  after  a 
certain  time,  the  cicatrisation  cannot  be  discovei-ed 
either  on  its  interjial  or  external  surface;  and  that 
even  oblique  and  transverse  wounds  (which  gape 
most),  when  they  do  not  open  the  artery  to  a 
greater  extent  than  one  fourth  of  its  circumference, 
are  also  filled  up  and  healed  by  an  effusion  of  co- 
agulating lymph  from  their  inflamed  lips,  so  as  to 
occasion  but  little  or  no  obstruction  to  the  canal  of 
the  artery.  The  utmost  magnitude  of  a  wound, 
which  will  still  allow  the  continuity  of  the  canal 
to  be  preserved,  is  difficult  to  be  learned  ;  for, 
when  the  wound  is  large,  but  yet  capable  of  being 
nnited,  such  a  quantity  of  coagulating  lymph  is 
poured  out,  that  the  canal  of  the  vessel  at  the 
wounded  p;irt  is  more  or  less  filled  up  by  it.  And 
when  the  wound  is  still  larger,  the  vessel  soon  be- 
comes eitlier  torn  or  ulcerated  completely  across,  by 
•  which  its  complete  division  is  accomplished. 

Be'clard  made  a  series  of  experiments  upon  dogs, 
whose  arteries  are  said  not  to  diifer  much  from  those 
of  man,  though  the  impulse  of  the  heart  is  not  so  strong, 
a?id  the  blood  is  more  coagidable — two  circumstances 
which  should  be  duly  considered  in  applying  any 
of  the  inferences  drawn  from  such  experiments  to 
the  human  subject.  "In  his  first  experiment  he 
pricked  the  femoral  artery  with  a  needle  ;  the 
Wood  flowed,  but  soon  stopped.  On  removing  the 
coagulum  it  again  flowed,  but  in  a  smaller  stream  : 
it  gradually  ceased  to  bleed,  and  finally  stopped, 
though  the  coagulum  was  again  scraped  off.  On 
examination  of  the  artery,  no  trace  of  the  cicatrix 
was  found.  Several  similar- experiments  had  the 
same  result.  In  experiment  four,  he  denuded  the 
femoral  artery,  and  made  a  longitudinal  cut  in  it, 
from  two  to  three  lines.  The  lips  of  the  wound 
were  seen  in  contact  during  the  diastole  of  the 
ventricle,  and  to  be  separated  by  a  jet  of  blood 
during  the  systole.  The  blood  was  stopped  by  a 
coagulum;  this  was  removed  twice,  and  each  time 
the  blood  flowed  in  a  diminished  stream,  but  the 
animal  died.  In  experiment  six  he  made  the  same 
incision,  but  did  not  detach  the  sheath  from  the 
artery,  and  the  wound  was  left  to  nature.  The 
hajmorrhage  was  not  great  ;  there  was  an  infiltra- 
tion of  blood  into  the  sheath,  the  size  of  an  almond, 
which  at  the  end  of  some  days  began  to  diminish, 
and  disappeared  in  two  or  three  weeks.  On  the 
limb  being  examined,  fifteen  days  afterwards,  a 
little  white  ridge  was  found  adhering  firmly  to  the 
artery  and  to  the  sheath,  and  completely  closing 
the  wound.  In  the  interior  there  was  a  depressed 
longitudinal  cicatrix  of  the  breadth  of  the  fifth  of  a 
line.  The  canal  was  regular  and  pervious  through 
its  whole  extent. 

"  In  experiments  7,  8,  9,  he  made  transverse  in- 
cisions of  ^,  and  f  of  the  circumference  of  the  fe- 
moral artery,  separated  from  its  sheath  :  all  theani- 
'."''•Is  died.  In  experiment  10,  he  made  a  transverse 
incision  through  -J  of  the  circumference,  without 
distuHnng  the  sheath.  The  bleeding  was  stopped 
by  a  coagulum,  but,  on  the  animal  moving,  it  again 
tlowed,  and  tlie  dog  died.  But,  in  the  next  experi- 
ment of  the  same  kind,  the  blood  was  stopped  by 


a  coagulum,  and  the  artery  was  closed  by  nearlv 
the  same  process  as  in  the  6th  experiment.  So 
complete  was  the  cure,  at  the  end  of  six  weeks, 
that  the  external  part  of  the  artery  did  not  show 
any  mark  of  a  wound,  and  the  cicatrix  was  scarcely 
observable  on  the  interior  surface.  In  his  l-2th 
experiment,  he  cut  one  half  of  the  circumference; 
the  animal  died;  the  same  result  followed  in  seve- 
ral similar  experiments.  In  experiment  13,  he 
cut  f  of  the  circumference  :  after  the  animal  was 
much  reduced,  the  bleeding  ceased,  and  the  arterv 
was  closed  in  the  same  manner  that  it  is  when 
the  section  is  complete. 

"  From  these  experiments,  he  concludes  that 
wounds  of  the  arteries  of  dogs  are  cured  by  nature, 
when  they  are  only  occasioned  by  a  puncture  or  a 
longitudinal  incision,  whether  the  artery  be  de- 
nuded or  not;  but,  when  arising  from  transverse 
incisions,  they  are  always  mortal  if  the  artery  be 
laid  bare.  If  the  artery  retain  its  sheath,  and  the 
wound  be  ^  or  f  of  the  circumference,  it  may  be 
cured  by  the  efforts  of  nature;  but  it  is  aUvavs 
fatal  if  one  half  of  it  be  cut  through."  (See  Mtm. 
de  la  Soc.  Med.  d' Emulation,  t.  viii.  p.  569.)  The 
inferences  respecting  the  curability  of  a  wound, 
extending  through  ^  of  the  circumference,  and 
the  incurability  of  one  that  affects  only  one  half 
of  the  circumference  of  the  vessel,  I  should  presume, 
must  require  further  examination,  notwithstanding 
an  accidental  faintness,  produced  by  the  sudden 
loss  of  blood  in  the  first  instance,  may  have  been 
the  means  of  saving  one  or  two  of  the  animals  on 
which  B^clard  made  his  experiments. 

This  author  thinks  it  probable  that  a  puncture, 
or  longitudinal  incision,  in  the  artery  of  a  man,  may 
be  cured  by  nature;  but  that  a  transverse  wound 
never  cicatrises  properly,  as  the  clot  becomes  dis- 
placed, or,  if  a  cicatrix  be  formed,  it  will  be  dis- 
tended and  torn. 

One  fact,  made  out  by  the  same  professor,  is, 
that  when  an  artery  is  deprived  of  its  sheath  for 
an  extent  greater  than  its  distance  of  retraction, 
the  hsemorrhage  is  mortal.  I  have  not  looked  over 
the  original  paper;  but  it  appears  to  me  that  it 
would  be  desirable  to  know  precisely  the  size  of 
the  arteries  which  the  author  is  referring  to,  when 
he  is  making  some  of  the  above  inferences.  The 
size  and  condition  of  each  animal  the  subject  of 
experiment,  should  also  be  particularly  specified; 
as  experiments  made  on  the  femoral  artery  of  a 
lady's  lap-dog  would  surely  not  have  the  same  re- 
sults as  those  performed  on  the  same  artery  of  a 
large  terrier  or  Newfoundland  dog. 

According  to  Dr.  Jones,  the  lymph  which  fills  up 
the  wound  of  an  artery,  is  poured  out  very  freely 
both  from  the  vessel  and  surrounding  parts,  and 
it  accumulates  around  the  artery,  particularly  over 
the  wound,  where  it  forms  a  more  distinct  tumor. 
The  exposed  surrounding  parts  at  the  same  time 
inflame,  and  pour  out  coagulating  lymph,  with 
which  the  whole  surface  of  the  wound  becomes 
covered,  and  which  completely  excludes  the  artery 
from  the  external  wound.  This  lymph  granulates, 
and  the  wound  is  filled  up  and  healed  in  the  usual 
manner,  {^nc  Jones,  On  Ilwrnorrhagc,  p.  113,  &c.) 

SuRGic.-VL   Means  of  suppressing 
Hjemorrhage. 
It  must  be  plain  to  every  one  who  understands 
the  course  of  the  circulation,  that  pressure  made 
on  that  portion  of  a  wounded  artery  which  adjoins 


H.EMORIU-IAGE. 

the  wound  towards  the  heart,  must  check  the 
effusion  of  blood.  The  current  of  blood  in  the 
veins,  running  in  the  opposite  direction,  requires 
tlie  pressure  to  be  applied  to  that  side  of  the 
wound  which  is  most  remote  from  the  heart. 
However,  on  account  of  the  freedom  and  facility 
with  which  the  blood  is  transmitted  through  tlie 
anastomosing  branches,  from  the  portion  of  the 
artery  above  the  point  of  pressure  into  the 
branches  of  the  lower  continuation  of  the  artery, 
such  pressure  will  often  only  check,  and  not 
effectually  stop  the  bleeding,  unless  the  part  of  the 
vessel  directly  below  the  wound  be  also  compressed 
or  secured.  As  pressure  is  the  most  rational 
means  of  impeding  haemorrhage,  so  it  is  the  most 
effectual;  and  almost  all  the  plans  employed  for 
this  purpose  are  only  modifications  of  it.  The 
tourniquet,  the  ligature,  the  application  of  a  roller 
and  compresses,  even  agaric  itself,  only  become 
useful  in  the  suppression  of  haemorrhage,  on  the 
principle  of  pressure :  the  cautery,  caustics,  and 
styptics,  however,  have  a  different  mode  of  opera- 
tion. 

In  order  to  prevent  a  wounded  person  from 
dying  of  haemorrhage,  Celsus  advised  the  wound 
to  be  filled  with  dry  lint,  over  which  was  laid  a 
sponge  dipped  in  cold  water,  and  pressed  on  the 
part  with  the  hand.  If,  notwithstanding  these 
means,  the  hstmorrhage  should  continue,  he  recom- 
mends repeatedly  applying  fresh  lint,  wet  with 
vinegar;  but  he  is  against  the  use  of  corroding 
escharotic  applications,  on  account  of  the  inflamma- 
tion which  they  produce,  or  only  sanctions  the 
employment  of  the  mildest  ones.  When  the 
haemorrhage  resists  these  methods,  he  advises  two 
Ucjalures  to  be  applied  to  the  luounded  part  of  the 
vessel,  and  tlien  dividing  the  portion  situated  between 
them  : — "  Quod  si  ilia  quoqiie  prqfluvio  vincuntur, 
vence,  qU(B  sanguinem  fundunt,  apprehendendce, 
circar/ite  id,  quiid  icium  est,  duobus  lucis  deliganda, 
intercidendceqne  sunt,  ut  et  in  se  ipsm  coeant,  et 
niliilominus  ora  prceehtsa  habeanty  (Lib.  v.  cap. 
26.)  When  the  ligature  was  impracticiible,  the 
wound  bled  dangerously,  and  no  large  nerves,  nor 
muscles,  were  situated  in  the  bleeding  part,  Celsus 
proposed  the  actual  cautery. 

Galen  also  mentions  tying  the  vessels  for  the 
purpose  of  stopping  haemorrhage  ;  and  there  are 
some  traces  of  the  same  information  in  other 
authors  who  lived  before  him,  as  Arcliigenes  and 
Kufus.  Probably,  however,  the  ligature  was  lit- 
tle used  at  these  early  periods,  as  may  be  inferred 
from  the  multitude  of  astringents,  caustics,  and 
other  applications,  which  were  advised  for  stopping 
Heeding,  and  in  which  less  confidence  would  have 
been  put,  had  the  use  of  the  ligature  been  familiarly 
known.  No  one  can  doubt  that,  if  the  old  sur- 
geons had  had  many  opportunities  of  seeing  the 
advantages  of  the  ligature,  they  would  soon  have 
used  it  after  amputations;  but  so  far  were  they 
from  adopting  such  practice,  that  Albucasis,  a  long 
■while  afterwards,  refused  to  amputate  at  the  wrist, 
lest  he  should  see  his  patient  bleed  lo  death. 

I'artf  is  considered  as  the  first  who  regularly 
employed  the  ligature  after  amputation.  His 
method  having  been  attacked,  he  modestly  defeiuls 
it  in  the  part  of  his  works  entitled  Apologie,  where 
he  takes  great  care  to  impute  the  origin  of  it  to  the 
ancients;  and  cites  many  of  them,  who  had  made 
mention  of  it.  However,  he  thinks  its  utility  in 
amputations  of  sucli  consequence,  that  he  ascribes 
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his  first  adoption  of  this  practice  to  inspiration  of 
the  Deity. 

The  method,  in  which  the  ancients  placed  most 
confidence,  for  stopping  haamorrhage  after  the  am- 
putation of  a  limb,  was  the  cauterisation  of  the  cut 
vessel  and  surrounding  flesh.  The  parts  thus 
affected  by  the  heat,  formed  an  eschar  of  greater  or 
less  thickness,  which  blocked  up  the  opening  of 
the  vessel,  and  hindered  the  blood  from  escaping. 
The  separation  of  the  eschar,  however,  which 
frequently  took  place  too  soon,  occasioned  a  return 
of  hcemorrhage,  and  rendered  it  the  more  dangerous, 
as  its  suppression  was  now  more  difficult  than 
before  the  cautery  had  been  applied.  Sometimes 
the  instrument,  being  too  inucli  heated,  immediately 
brought  away  with  it  the  eschar.  At  the  present 
time,  the  cautery  is  never  emplo3'ed  as  a  means  of 
suppressing  haemorrhage,  or,  at  most,  only  in  a  few 
very  unusual  cases,  in  which  neither  compression 
nor  the  ligature  can  be  made  use  of.  In  Great 
Britain,  the  cautery  is  never  employed,  except  in 
circumstances  of  this  description;  but  in  France, 
the  best  hospital  surgeons  now  and  then  employ 
it  to  stop  bleedings  from  the  anus,  antrum,  and 
mouth. 

The  old  surgeons  very  commonly  applied  to 
bleeding  parts  pledgets,  dipped  in  boiling  turpen- 
tine,— a  practice  that  has  long  been  most  justly- 
abandoned. 


Astringents,  Styptics,  &c. 
Le  Dran  says,  that  a  button  of  vitriol,  or  alum, 
applied  and  properly  confined  on  the  extremity  of 
the  vessel,  is  sufficient  to  stop  the  haemorrhage  in 
ampiitations.    Heister  recommends  the  application 
of  vitriol,  in  preference  to  the  ligature,  in  the 
amputation  of  the  fore-arm.    Great  praises  have 
also  been  conferred  on  agaric,  and  sponge,  for 
their  styptic  properties.    Solutions  of  iron,  and  all 
the  mineral  acids  in  various  forms,  have  been  re- 
commended to  the  public,  as  remedies  of  the  same 
kind,  and  possessing  great  efficacy.    The  ancients, 
centuries  ago,  left  no  application  of  this  nature 
untried,  and  the  pretended  discoveries  of  new  and 
more  effectual  styptics  in  later  times,  may  almost 
all  be  met  with  in  their  writings.    This  fact  merits 
particular  notice,  because  the  little  success  attending 
their  practice,  especially  when  bleeding  from  a 
considerable  artery  was  to  be  suppressed,  clearly 
proves  what  little  reliance  ought  to  be  placed  on 
means  of  this  description.    (MJnei/elopedie  Metho- 
dique,  Parlie  Ckir.)    The  most  which  styptics  can 
do,  is  to  stop  haemorrhages  from  small  arteries- 
but  they  ought  never  to  be  trusted  when  large 
vessels  are  concerned. 

[Perhaps  the  most  efficient  styptic  ie  a  saturated 
solution  of  the  perchloride  of  iron,  applied  to  and 
gently  pressed  upon  the  bleeding  surface  by  means 
of  a  small  piece  of  sponge  or  lint.  This  soluticni  acts 
by  promoting  coagulation  of  the  blood,  as  well  as 
by  inducing  contraction  of  the  blood-vessels.  With 
this  view  it  has  been  used  as  an  injection  in  nsevi 
and  in  varicose  veins.  (See  N^vus,  Varicose 
Veins,  &c.)] 

There  is  no  doubt  tliat  cold  air  has  a  styptic 
property  ;  by  which  expression,  I  mean  that  it 
promotes  the  contraction  of  the  vessels.  We 
frequently  tie  on  the  surface  of  a  wound  every 
artery  that  betrays  the  least  disposition  to  bleed, 
HO  long  as  the  wound  continues  exposed  to  the  air! 
We  bring  the  opposite  sides  of  this  wound  into 
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contact  and  put  the  patient  to  bed.    Not  an  hour 
elapses  before  the  renewal  of  haBmorrhage  compe 

exnoJHT?.""-'^""'"S^-  ^he  wound  is  agS 
exposed  to  the  air,  and  again  the  bleeding  ceases. 
lim  often  happens  in  the  scrotum,  after  the 
removal  ot  a  testicle,  and  on  the  chest,  after  the 
removal  of  a  breast.  The  proper  conduct,  in  such 
cases,  IS  not  to  open  the  wound  unnecessarily,  but 
to  apply  pressure,  or  else  wet  linen,  to  the  part,  so 
as  to  produce  such  an  evaporation  from  its  surface 
as  shall  create  a  sufficient  degree  of  cold  to  stop 
the  bleeding.  As  all  styptics  are  more  or  less 
Mutating,  no  judicious  practitioners  apply  them 
to  recent  wounds  However,  for  the  suppression 
of  hcemorihage  from  diseased  surfaces,  where 
the  vessels  seem  to  have  lost  their  natural  disposi- 
tion to  contract,  these  applications  are  sometimes 
indicated. 


Compression. 
We  have  already  remarked,  that  all  the  best 
means  of  checking  hemorrhage  operate  on  the 
principle  of  pressure  ;  the  actual  and  potential 
cautery,  and  some  styptics  excepted  :  the  two  first 
ot  which  act  by  forming  a  slough,  which  stops  up 
the  mouths  of  the  vessels;  while  the  latter  operate 
either  by  promoting  their  contraction  or  by  congu- 
iating  the  blood.  Let  us  next  consider  the  various 
modihcations  of  pressure. 

In  a  dissertation  on  the  manner  of  stoppinsr 
hemorrhage,  printed  in  the  M&m.  de  I'Acad.  des 
Sciences  annee  1731,  Petit -endeavoured  to  prove, 
that  different  articles,  praised  as  infallible  specifics 
would  seldom,  or  never,  have  succeeded  without 
compression.    Even  when  caustics  were  employed, 
It  was  usual  to  bind  compresses  tightly  on  the  part' 
so  as  to  resist  the  impulse  of  the  blood  in  the 
artery  and  the  premature  separation  of  the  eschar. 
Had  this  precaution  not  been  taken,  Petit  believes 
that  hemorrhage  would  almost  invariably  have 
loJlowed  ;  and,  indeed,  notwithstanding  the  pains 
taken  to  avert  it  by  suitable '  compression,  it  did 
too  frequently  take  place  on  the  detachment  of  the 
eschar.    Petit  has  noticed,  that  the  end  of  a  finger 
gently  compressing  the  mouth  of  a  vessel,  is  a 
sufficient  means  of  stopping  haemorrhage  from  it, 
and  that  nothing  else  would  be  necessary,  if  the 
finger  and  stump  could  alwaj-s  be  kept  in-this  pos- 
^"ffi"  endeavoured  to  obviate  these 

difficulties  by  inventing  a  machine  which  securely 
and  incessantly  executed  the  office  of  the  finger. 
The  instrument  was  a  double  tourniquet,  which, 
when  applied,  compressed  at  once  both  the  ex- 
tremity of  the  divided  artery  and  its  ti'unk  above 
the  wound.  The  compression  on  the  end  of  the 
vessel  was  permanent;  that  on  the  trunk  was 
made  only  at  the  time  of  dressing  the  wound,  or 
when  It  was  necessary  to  relax  the  other.  An 
engraving  and  particular  description  of  the  instru- 
ment are  to  he  found  in  Petit's  memoir. 

Surgeons  formerly  filled  the  cavities  of  wounds 
with  lint,  or  ch.irpie,  and  then  made  pressure  on 
the  bleeding  vessels,  by  applying  compresses  and 
a  tight  roller  over  the  part.  The  practitioners  of 
the  present  day  are  too  well  acquainted  with  the 
advantages  of  not  allowing  any  extraneous  sub- 
stance to  intervene  between  the  opposite  surfaces 
ot  a  recent  wound  to  persist  in  tlie  above  plan. 
I  hey  know,  that  the  sides  of  the  wound  may  be 

vlt  hi'  T\  f  •''"'^  compression  may 
yet  be  adopted,  so  as  both  to  restrain  particular 


hemorrhages,  and  rather  promote,  than  retard  the 
union  of  the  wound.  ' 

When  the  blood  does  not  issue  from  any  par- 
ticular vessel,  but  from  numerous  small  ones 
compression  is  preferable  to  the  ligature.  In  the 
employment  of  the  latter,  it  would  be  necessary  to 
le  the  whole  surface  of  the  wound.  The  sides  of 
the  wound  are  to  be  brought  accurately  together 
and  compresses  are  then  to  be  placed  over  the 
part  and  a  roller  to  be  applied  with  sufficient 
tightness  to  make  eflfectual  pressure,  but  not  so 
forcibly  as  to  produce  any  chance  of  the  circulation 
in  the  limb  being  completely  stopped. 

If,  in  bleeding  from  large  arteries,  compression 
can  ever  be  prudently  tried,  it  is  when  these 
vessels  lie  immediately  over  a  bone.  Bleedings 
from  the  radial  and  temporal  arteries  are  gene- 
rally cited  as  cases  of  this  kind,  though,  from 
the  many  instances  of  failure  which  I  have  seen 
happen  where  the  first  of  these  vessels  is  con- 
cerned, I  should  be  reluctant  either  to  advise  or 
make  such  an  attempt.  Compression  is  some- 
times tried,  when  the  brachial  artery  has  been 
wounded  in  phlebotomy.  Here  it  is  occasionally 
tried,  m  preference  to  the  ligature,  because  the 
latter  cannot  be  employed  without  an  operation  to 
expose  the  artery. 

"  When  the  brachial  arterj'  has  been  wounded 
in  bleeding  at  the  bend  of  the  arm  (saj-s  Mr. 
Crosse),  I  find  so  many  instances  narrated  of 
successful  management  by  pressure,  that  it  seems 
imperative  on  us  to  regard  this  as  the  general  rule 
of  treatment.    Sometimes  the  artery  has  been  ex- 
tensively obliterated  by  the  pressure  employed; 
at  others,  the  same  change  has  taken  place  in  the' 
vein;  and  one  example  is  afforded  of  the  aperture 
between  the  artery  and  the  vein  closing,  each 
vessel  remaining  pervious  after  the  cure.  Pres- 
sure is,  however,  applicable  only  where  a  compe- 
tent surgeon  has  the  opportunity  of  employintr  it 
soon  after  the  injury  "  {J.  G.  Crosse,  in  Prov. 
Med.  and  Surgical  Trans,  vol.  v.)  ;  and,  I  would 
add,  while  the  quantity  of  blood,  effused  in  the 
cellular  tissue,  is  not  such  as  to  interfere  with  its 
operation,  or  to  render  the  trial  of  it  likely  to 
bring  on  mortification. 

When  there  is  a  small  wound  in  a  largo  artery, 
the  following  plan  may  be  tried:  a  tourniquet  'is 
to  be  applied,  so  as  to  command  the  flow  of  blood 
into  the  vessel;  the  edges  of  the  external  wound 
are  next  to  be  brought  into  contact :  then,  a  com- 
press, shaped  like  a  blunt  cone,  and  which  is  best 
formed  of  a  series  of  compresses,  gradually  increas- 
ing in  size,  is  to  be  placed  with  its  apex  exactly 
on  the  situation  of  the  wound  in  the  artery.  This 
graduated  compress,  as  it  is  termed,  is  then  to  be 
bound  on  the  part  with  a  roller. 

In  this  manner,  I  once  healed  a  wound  of  the 
superficial  palmar  arch,  in  a  young  lady  in  Great 
Pulteney  Street.    The  outward  wound  was  very 
small;  and  though  the  hemorrhage  was  profuse,  I 
conceived,  that  it  might  be  permanently  stopped, 
if  compression  could  be  so  made  as  to  keep  the 
external  wound  incessantlj'  and  firmly  covered 
for  the  space  of  a  day  or  two.    At  first  I  trifd 
a  compress  of  lint,  bound  on  the  part  with  a  roller; 
but  this  proving  ineffectual,  I  took  some  pieces  of 
money,  from  the  size  of  a  farthing  to  that  of  a  half- 
crown,  and,  wrapping  them  up  in  linen,  put  the 
smallest  one  accurately  over  the  wound,  so  as  com- 
pletely to  cover  it.  Tlien  the  others  were  arranged, 
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and  all  of  them  were  firmly  confined  with  a  roller, 
nnd  the  arm  kept  as  quiet  as  possible  in  a  sling. 
They  were  taken  oif  after  three  days,  and  no 
heemorrliage  ensued. 

When  the  palmar  fascia  is  not  freely  cut,  it  is 
conceivable,  that  it  might  prevent  compression 
from  operating  on  the  vessel;  but  the  foregoing 
case  shows,  that  a  "wound  of  the  superficial  palmar 
arch  is  capable  of  healing,  if  the  blood  be  completely 
prevented  from  getting  out  of  the  external  wound 
by  the  proper  application  of  compression.  Were 
the  outer  wound  free  and  open,  it  would  be  the 
safest  practice  to  take  up  the  ends  of  the  vessel. 
Mr.  Crosse,  of  Norwich,  in  more  than  one  or  two 
instances,  has  succeeded  in  tying  the  palmar  arch 
when  wounded,  and  would  always  first  attempt  it, 
going  to  another  resource  only  when  that  had 
failed,  or  swelling  and  inflammation  prevented  it. 
He  thinks  it  would  be  going  a  great  length,  to  put 
a  ligature  on  the  brachial  artery  for  a  wounded 
palmar  arch.  (Op.  et  vol.  cit.)  Sometimes  tying 
the  ulnar  artery  has  failed;  but,  under  these  cir- 
cumstances, instead  of  tying  the  brachial  artery,  if 
the  state  of  the  wound  would  not  bear  pressure,  I 
should  prefer  the  trial  of  moderate  compression  of 
the  radial  artery,  by  means  of  a  graduated  com- 
press, or  the  steel  semicircle  and  screw,  occasion- 
ally resorted  to  by  Dupuytren,  when  he  wished 
to  check  the  flow  of  blood  through  any  particular 
artery,  without  stopping  the  circulation  in  the  limb. 
I  feel  confident  that  this  plan  would  answer,  when 
the  ligature  of  the  ulnar  artery  had  not  sufficiently 
commanded  the  bleeding. 

Besides  compressing  the  wounded  part  of  the 
artery,  some  surgeons  also  apply  a  longitudinal 
compress  over  the  track  of  the  vessel  above  the 
wound,  with  the  view  of  weakening  the  flow  of 
blood  into  it.  Whatever  good  effect  it  may  have 
in  this  way,  is  more  than  counterbalanced  by  the 
difficulty  which  it  must  create  to  the  circulation  in 
the  arm.  If  the  graduated  compress  be  properly 
arranged,  an  effusion  of  blood  cannot  possibly  hap- 
pen, and  pressure  along  the  course  of  the  artery 
must,  at  all  events,  be  unnecessary.  After  relax- 
ing the  tourniquet,  if  no  blood  escape  from  the 
artery,  the  surgeon  (supposing  it  to  be  the  brachial 
artery  wounded)  should  feel  the  pulse  at  the  wrist, 
in  order  to  ascertain  that  the  compression  em- 
ployed is  not  so  powerful  as  entirely  to  impede  the 
circulation  in  the  fore-arm  and  hand.  The  arm  is 
to  be  kept  at  rest  in  a  sling,  and  in  forty-eight 
hours,  if  no  bleeding  take  place,  there  will  be  great 
reason  to  expect  that  the  case  will  do  well.  In 
anotlier  work,  I  have  given  an  engraving  and  de- 
scription of  an  instrument,  invented  by  Plonck,  for 
making  pressure  on  the  wounded  brachial  artery, 
at  the  bend  of  the  arm,  without  pressing  upon  the 
■whole  circumference  of  the  limb,  and  consequently 
without  stopping  the  circulation.  No  one,  how- 
ever, would  prefer  compression  when  large  arteries 
are  injnicd,  except  in  the  kind  of  cases  to  whicli  we 
have  just  now  adverted,  or  in  those  in  which  the 
■wounded  vessel  can  be  firmly  compressed  against  a 
subjacent  bone.  Sometimes  the  compresses  slip  off, 
or  the  bandages  become  slack,  and  a  fatal  hiomor- 
rhage  may  arise;  and  a  still  greater  risk  is  that  of 
mortification  from  the  constricted  state  of  the  limb. 
When  the  method  is  tried,  the  tourniquet  should 
always  be  left  loosely  round  the  limb,  ready  to  be 
tightened  in  an  instant.  Sometimes  the  external 
wound  heals,  while  the  opening  in  the  artery  re- 


mains unclosed,  and  a  false  aneurism  is  the  con- 
sequence. 

Tourniquet. 
At  the  present  day,  the  means  for  the  temporary 
stoppage  of  the  flow  of  blood  through  the  arteries 
in  operations,  are  reducible  to  two,  viz.  pressure, 
and,  in  a  few  instances,  the  preliminary  application 
of  a  ligature  on  the  trnnk  of  the  vessels  expected 
to  bleed  in  a  dangerous  degree.  Pressure  is  made 
.  either  with  mechanical  instruments  or  the  hand. 
In  amputations,  M.  Dupuytren  rarely  employed 
any  other  means  but  the  hand  of  an  intelligent 
assistant;  and  it  was  only  in  special  cases  that  he 
had  recourse  to  the  ligature  or  mechanical  pres- 
sure. The  same  rule  is  adopted  by  Mr.  Listen  in 
University  College  Hospital  ;  and  I  sometimes 
dispense  with  the  tourniquet  myself.  Two  con- 
ditions are  necessary  to  render  pressure  efiectual, 
whether  made  with  an  instrument  or  the  hand  ; 
the  superficial  situation  of  the  artery,  and  its 
position  upon  a  bone,  or  some  other  part  sufii- 
ciently  unyielding  to  admit  of  the  vessel  being 
pressed  against  it.  (See  Dupuytren,  Clin.  Chir,  t. 
iv.  p.  377.) 

M.  Dupuytren  confirms  what  every  experienced 
operator  is  well  aware  of,  namelj',  the  fact  of  the 
flow  of  blood  through  the  larger  arteries  admitting 
of  being  commanded  by  means  of  moderate  pres- 
sure. But  this  nmst  be  made  with  precision,  and 
perpendicularly  to  the  surface,  which  serves  as  a 
point  of  resistance.  The  inclination  of  the  surfaces 
of  the  bones  on  which  the  vessels  lie,  should  there- 
fore be  recollected.  For  example,  that  of  the 
upper  surface  of  the  horizontal  branch  of  the  os 
pubis  faces  upwards  and  forwards,  and  that  of  the 
first  rib  upwards  and  slightly  outwards.  Conse- 
quently, in  the  groin,  the  pressure  should  be 
directed  from  above  downwards,  and  from  before 
backwards;  and  in  the  hollow,  above  the  clavicle, 
from  above  downwards,  and  from  without  inwards. 
If  the  operation  about  to  be  performed  is  likelv  to 
be  long,  or  the  artery  is  huge  or  rather  deep,"M. 
Dupuytren  recommends  the  assistant  to  pliice  the 
fingers  of  his  unemployed  hand  over  those  which 
compress  the  vessel,  in  order  to  second  their  action, 
and  hinder  them  from  being  fatigued.  But,  before 
beginning  the  operation,  the  surgeon  is  always  to 
assure  hnnself  of  the  exactness  of  the  pressure. 
In  some  regions  of  the  body,  and  in  thin  persons, 
the  diastole  and  systole  of  the  vessel  are  perfectly 
visible,  and  then  the  stoppage  of  tliem  denotes 
that  the  pressure  is  well  made.  The  totiil  inter- 
ruption of  the  pulsations,  as  ascertained  by  the 
touch,  will  leave  no  doubt  on  this  point.  There 
are  some  amputations,  in  which  every  modification 
of  pressure  may  be  dispensed  with,  even  though 
arteries  of  great  size  are  concerned:  such  are  cases 
in  which  the  principal  artery  will  be  cut  only  in 
the  final  division  of  the  parts,  and  in  which  an 
assistant,  who  can  be  relied  upon,  will  let  his  fin- 
gers follow  closely  the  knife,  and  seize  hold  of  the 
Hap  containing  the  artery,  and  compress  this  vessel 
just  before  the  section  of  the  Hap  is  completed. 
This  method  is  practicable  in  amputations  at  the 
shoulder,  and  even  in  those  of  tlio  hip.  M.  Du- 
puytren knew  of  only  one  case  in  which  the  pre- 
liminary ligature  of  the  artery  was  absolutely 
necessary  in  amputation,  viz.  that  in  which  the 
disorganisation  of  parts,  and  of  the  artery  in  par- 
ticular, is  such,  that  a  definitive  ligature  on  the  sur- 
face of  the  stump  would  in  all  probability  fail.  In 
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thi3  Circumstance  he  sanctions  tying  tiie  arterial 
tiunk  above  tl.e  point  at  which  the  amputation  is 
f  P^^'^"™^'^-  (See  Clin.  Chir.  t.  iv.  p.  302, 
<5»o.)  I  would  ask,  however,  should  this  measure  be 
preliminary,  or  ought  it  not  ratiier  to  be  deferred 
till  the  failure  of  the  ligature  on  the  face  of  the 
stump  has  been  proved  ?  The  performance  of  two 
severe  operations,  instead  of  one,  must  never  be 
undertaken  without  a  positive  necessity.  Most  of 
the  preliminary  operations  on  the  trunks  of  arteries, 
hitherto  performed  for  the  prevention  of  htemor- 
rhage  during  amputations,  and  in  the  removal  of 
the  upper  or  lower  jaw,  are  now  considered  to 
have  been  unnecessary.  In  England,  we  should 
never  amputate  in  parts  known  beforehand  to 
be  so  disorganised,  that  ligatures  would  have  no 
chance  of  securing  the  vessels  on  the  face  of  the 
stump. 

When  haemorrhage  takes  place  from  a  large 
artery  in  one  of  the  limbs,  where  the  vessel  can 
be  conveniently  compressed  above  the  wound,  a 
tourniquet,  judiciously  applied,  never  ftiils  to  put 
an  immediate  stop  to  the  bleeding.    Until  the  in- 
vention of  this  instrument,  which  did  not  take 
place  till  the  latter  part  of  the  17th  century,  and 
until  It  was  known  that  a  very  moderate  degree 
of  well-directed  pressure  on  an  artery  would  stop 
profuse  bleeding,  surgery  was  really  a  very  defect- 
ive art.    No  important  operation  could  be  under- 
taken on  the  extremities,  without  placing  the 
patient  in  the  most  imminent  peril;  and  many 
wounds  were  mortal,  which,  with  the  aid  of  these 
simple  expedients,  would  not  have  been  attended 
with  the  least  danger. 

The  first  invention  of  the  tourniquet  has  been 
claimed  by  different  surgeons,  and  even  different 
nations.  But,  whoever  was  the  inventor,  it  was 
first  presented  to  the  public  iu  a  form  so  exceed- 
ingly simple,  that  it  seems  extraordinary  its  inven- 
tion did  not  happen  sooner.  A  small  pad  being 
placed  on  the  principal  artery  of  a  limb,  a  band 
was  applied  over  it,  so  as  to  encircle  the  limb  twice. 
Then  a  stick  was  introduced  between  the  two  cir- 
cles of  the  band,  which  was  twisted;  thus  the  pad 
was  made  to  stop  the  flow  of  blood  into  tiie  lower 
part  of  the  vessel. 

Although  in  the  Armamentarium  Chirurgicum 
of  Scultetus,  there  is  a  plate  of  a  machine  invented 
by  this  author  for  compressing  the  radial  artery  by 
means  of  a  screw,  J.  L.  Petit  is  universally  al- 
lowed to  be  the  first  who  brought  the  tourniquet 
to  perfection,  by  combining  the  circular  band  with 
a  screw,  so  that  the  greatest  pressure  may  operate 
on  the  principal  artery. 

The  advantages  of  the  modern  tourniquet  are, 
that  its  pressure  can  be  regulated  with  the  utmost 
exactness;  that  it  operates  chiefly  on  the  point 
where  the  pad  is  placed,  and  where  the  main  ar- 
tery lies;  that  it  does  not  require  the  aid  of  an 
assistant  to  keep  it  tense  ;  that  it  completely 
commands  the  flow  of  blood  into  a  limb;  that  it 
can  be  relaxed  or  tightened  in  a  moment;  and  that, 
when  there  is  reason  to  fear  a  sudden  renewal  of 
hamiorrhage,  it  can  be  left  slackly  round  the  limb, 
and,  in  case  of  need,  be  tightened  in  an  instant, 
its  utility,  however,  is  confined  to  the  limbs;  and, 
as  the  pressure,  necessary  to  stop  the  flow  of  blood 
tnrough  the  principal  artery,  completely  prevents 
the  return  of  blood  through  the  veins,  iU  applica- 

mollification.    It  is  of  use  also  in  putting  a  s„d- 
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den  stop  to  profuse  haemorrhages  for  a  time  that 
IS,  until  the  surgeon  has  put  in  practice  some  other 
means,  the  effect  of  which  is  more  permanent 

will"l,l  f  «l'ser;ations 
will  be  found  on  the  advantages  and  disadvantages 
of  tourniquets  in  that  operation.    M.  Dnpuvtreii 
sometimes  employed,  instead  of  a  common 'tomni- 
quet,  what  he  terms  a  compressor,  which  makes 
pressure  only  on  two  opposite  points  of  the  limb- 
but,  as  he  acknowledges,  it  would  not  be  sufficient 
If  It  were  necessary,  as  in  a  case  of  extreme  de- 
bility, to  arrest  the  blood  in  all  the  arteries  of 
the  limb.    (See  Clin.  Chir.  t.  iv.  p.  386  )  The 
compressor  is  an  old  instrument,  consistin.^  of  a 
segment  of  a  circle  of  steel,  and  the  pressure  of 
which  IS  regulated  by  a  screw.    It  has  often  been 
tried  in  England  for  the  cure  of  popliteal  aneurism 
It  IS  an  instrument  which  I  think  ought  always 
to  be  kept  ready  in  hospitals,  where  many  cases 
present  themselves,  especially  of  secondary  heemor- 
rhage  from  stumps,  tiie  palmar  arches,  &c.,  where  its 
application  might  be  of  important  use.  Professor 
Kegnoli,  of  Pisa,  in  a  case  of  aneurism,  where  se- 
condary haemorrhage  took  place  from  the  femoral 
artery,  high  up  the  limb,  and  where,  in  conse- 
quence of  disease,  another  ligature  would  probably 
liave  failed,  applied  Dupuytren's  compressor,  and 
thus  made  moderate  pressure  on  the  bleeding  point 
with  complete  success.    (See  Amputation  and 

lOURNlQUET.) 

Ligature. 

The  ancients  were  quite  unacquainted  with  the 
use  of  the  tourniquet;  and  though  some  of  their 
writers  have  made  mention  of  the  ligature,  they 
do  not  seem  to  have  known  how  to  make  prop  r 
use  of  It,  nor  to  have  possessed  any  other  certain 
means  of  suppressing  liEemorrhage  from  wounds 
fn  modern   times,  it  is  easily  comprehensible, 
that  when  any  great  operation  was  undertaken 
will  e  surgery  was  so  imperfect,  there  was  more 
likehhood   of  the  patient's  life  being  shortened 
than  lengthened  by  what  was  attempted.  Und.T 
these  circumstances,  it  is  not  surprising  that  the 
old  practitioners  should  have  taken  immense  pains 
to  invent  a  great  many  topical  astringents.  But 
now  that  the  ligature  is  known  to  be  a  means 
which  is  saferand  less  painful  than  former  methods 
no  longer  search  need  be  made  for  specifics  against 
hasmorihage. 

It  may,  indeed,  be  set  down  as  a  rule  in  surger)-, 
that  whenever  large  arteries  are  wounded  no  styp- 
tic application  should  ever  be  employed;  but  im- 
mediate recourse  had  to  the  ligature,  as  being, 
when  properly  applied,  the  most  simple  and  safe  of 
all  methods. 

In  Older  to  qualify  the  reader  to  judge  of  the 
best  mode  of  applying  ligatures  to  arteries,  I  shall 
first  explain  to  him  their  effects  on  these  vessels, 
as  related  by  Dr.  Jones. 

This  gentleman  learned  from  Dr.  J.  Thomson,  of 
Edinburgh,  that  in  every  instance  in  which  a  liffa- 
ture  is  applied  around  an  artery,  without  includinc; 
the  surrounding  parts,  the  iiiteriial  coat  of  the 
vessel  is  torn  through  by  it;  and  that  this  fact  had 
been  originally  noticed  by  Desault.  Dr.  Thomson 
even  demonstrated  to  Dr.  Jones,  on  a  portion  of 
artery  taken  from  the  human  subject,  that  the  in- 
ternal and  middle  coats  are  divided  by  the  ligature. 
{Jones,  p.  126.) 

This  led  Dr.  Jones  to  make  some  experi- 
ments on  the  arteries  of  dogs  and  horses,  tending 
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to  tlie  conclusion,  tluit  ivlieii  several  ligatures  are 
cqiplied  round  an  artery,  with  siifRcieiit  tightness 
to  cut  through  its  internal  and  middle  coats,  al- 
though tlie  cords  be  immediately  afterwards  re- 
moved, the  vessel  will  alwa3's  become  impervious 
nt  the  part  which  was  tied,  as  far  as  the  first 
collateral  branches,  above  and  below  the  obstructed 
part.  Dr.  Jones  thinks  it  reasonable  to  expect  that 
the  obstruction  produced  in  the  arteries  of  dogs 
and  horses,  in  the  manner  he  has  related,  '•might 
be  effected  by  the  same  treatment  in  the  arteries 
of  the  human  subject  ;  and,  if  it  should  prove 
successful,  it  might  be  employed  in  some  of  the 
most  important  cases  in  surgery.  The  success  of 
the  late  important  improvements,  which  have  been 
introduced  in  the  operation  for  aneurism,  may 
perhaps  appear  to  most  surgeons  to  have  rendered 
that  operation  sufficiently  simple  and  safe  ;  but,  if 
it  be  possible  to  produce  obstruction  in  the  canal  of 
an  artery  of  the  human  subject  in  the  above-men- 
tioned manner,  may  it  not  be  advantageously  em- 
ployed in  the  cure  of  aneurism,  inasmuch  as  nothing 
need  be  done  to  prevent  the  immediate  union  of 
the  extern;il  wound?"  Dr.  Jones  next  ques- 
tions, whether  this  mode  of  obstructing  the  pas- 
sage of  blood  through  the  arteries  may  not  also  be 
advantageously  practised  in  cases  of  bronchocele  ? 
(P.  136.J 

Subsequent  experimenters  have  not  been  equally 
successful  with  Dr.  Jones  in  obtaining  the  oblite- 
ration of  the  cavity  of  the  vessel  after  this  operation. 
Did  this  difference  depend  upon  their  having  tied 
the  vessel  only  in  one  place  ?  Mr.  Hodgson  tried 
the  experiment  in  two  instances  upon  the  carotid 
arteries  of  dogs,  and  in  neither  of  them  was  the 
cavity  of  the  vessel  obliterated.  The  same  expe- 
riment has  been  repeated  by  several  surgeons  upon 
the  arteries  of  dogs  and  horses;  but  in  no  example, 
as  far  as  Mr.  Hodgson  ktiows,  has  the  complete  ob- 
literation of  the  cavity  of  the  vessel  been  accom- 
plished. However,  as  an  effusion  of  lymph  is  an 
invariable  consequence  of  the  operation,  the  want 
of  union  is  owing  to  the  opposite  sides  of  the  vessel 
not  being  retained  in  a  state  of  contact,  so  as  to 
allow  of  their  adhesion.  (See  Obs.  on  the  Appli- 
cation of  the  Ligature  to  Arteries,  <^c.,  hy  B.  Tracers, 
vol.  iv.  Med.  Chir.  Trans.)  The  presence  of  the 
ligature,  in  the  common  mode  of  its  application, 
effects  this  object  ;  and,  for  the  success  of  Dr. 
Jones's  experiment,  it  appeared  onl^'  necessary 
that  the  opposite  sides  of  the  wounded  vessel  should 
be  retained  in  contact,  until  their  adhesion  had  been 
sufficiently  accomplished  to  resist  the  passage  of 
the  blood  through  the  tube.  This  object  might 
probably  be  effected  by  compression;  but  the  in- 
conveniences attending  such  a  degree  of  pressure 
as  would  retain  the  opposite  sides  of  an  artery  in 
contact  at  the  bottom  of  a  recent  woimd,  are  too 
great  to  permit  its  employment.  It  occurred  to 
Mr.  Travers,  that,  if  a  ligature  were  applied  to  an 
artery,  and  suffered  to  remain  only  a  few  hours, 
the  adhesion  of  the  wounded  surfaces  would  be 
sufficiently  accomplished  to  insure  the  oblitriration 
of  the  canal  ;  and  by  the  removal  of  the  ligature 
at  this  period,  the  inconveniences  attending  its 
stay  would  be  obviated.  The  danger  produced  by 
the  continuance  of  a  ligature  upon  an  artery  arises 
from  the  irritiuion  which,  as  a  foreign  body,  it  pro- 
duces in  its  coats.  Ulceration  has  never  been  ob- 
served to  commence  in  less  than  twenty-four  hours 
after  the  application  of  a  ligature  ;  whilst  it  is  an 
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ascertained  fact,  that  lyinph  is  in  a  favourable  state 
for  organisation  in  less  than  six  hours,  in  a  wound 
the  sides  of  which  are  preserved  in  contact.  {Jo?ies, 
chap.  4,  exp.  1.)  If  it  be  sufficient,  tlierefore,  to 
insure  their  adhesion,  that  the  wounded  coats  of  an 
artery  be  kept  in  contact  by  a  ligature  only  three 
or  four  hours,  ulceration  and  sloughing  may,  in  a 
great  degree,  be  obviated  by  promoting  the  im- 
mediate adhesion  of  the  wound.  Justified  by  this 
reasoning,  Mr.  Travers  performed  several  experi- 
ments, by  which  he  ascertained  that  if  a  ligature 
be  kept  six,  two,  or  even  one  hour,  upon  the 
carotid  artery  of  a  horse,  and  then  removed,  the 
adhesion  is  sufficiently  advanced  to  secure  the  per- 
manent obliteration  of  the  canal.  It  appeared 
probable  that  the  same  result  would  be  obtained 
upon  the  healthy  artery  of  a  human  subject. 
( Hodgson,  On  the  Dis.  of  A  rleries,  <|fc.  p.  228  et  seq. ) 
Mr.  A.  C.  Hutchison,  in  the  year  1800,  tied  the 
brachial  arteries  of  two  dogs,  and  removed  the 
ligatures  iramediittely  after  their  application.  In 
both  instances,  the  complete  obliteration  of  the 
canal  of  the  artery  was  the  consequence  of  the 
operation.  (See  Praelical  Obs.  i7t  Surgery,  p.  103.) 
fie  has  also  tried  this  method,  as  modified  by  Mr, 
Travers,  in  an  operation  which  he  performed  for 
a  popliteal  aneurism  in  a  sailor,  in  Nov.  1813.  A 
doubl«  ligature  was  passed  under  the  femoral  ar- 
tery ;  the  ligatiu'es  were  tied  with  loops,  or  slip- 
knots, about  a  quarter  of  an  inch  of  the  vessel  being 
left  undivided  between  them.  All  that  now  re- 
mained of  the  pulsation  in  the  tumor  was  a  slight 
undulatory  motion.  Nearly  six  hours  having  elapsed 
from  the  application  of  the  ligatures,  the  wound  was 
carefully  opened,  and  the  ligatures  untied  and  re- 
moved, without  the  slightest  disturbance  of  the 
vessel.  In  less  than  half  a  minute  afterwards,  the 
artery  became  distended  with  blood,  and  the  puis* 
tions  in  the  tumor  were  as  strong  as  they  had  been 
before  the  operation.  Mr.  Hutchison  then  applied 
two  fresh  ligatures  :  haemorrhage  afterwards  came 
on,  amputation  was  performed,  and  the  patient 
died.  (See  Pracl.  Obs.  in  Surgery,  p.  102,  &c.) 
Now,  as  Mr.  Hutchison  chose  to  apply  other  liga- 
tures, on  finding  that  the  pulsation  returned,  the 
above  case  only  proves  that  the  artery  was  not  ob- 
literated in  about  six  hours  ;  and  we  are  left  in  the 
dark  respecting  the  grand  question,namely,  whether 
the  vessel  would  have  become  obliterated  by  the 
effusion  of  coagulating  lymph  and  the  adhesive  in- 
flammation, notwithstanding  the  return  of  circula- 
tion through  it.  As  for  the  ha;morrh;ige  which 
occurred,  I  think  it  might  have  been  expected, 
considering  the  disturbance  and  irritation  which 
the  artery  must  have  sustained  in  the  proceedings 
absolutely  necessary  for  the  application  of  not  less 
than  four  ligatures,  and  the  removal  of  two  of  them. 
According  to  my  ideas,  only  one  ligature  ought  to 
have  been  used,  and  none  of  the  artery  detached. 
We  also  have  no  description  of  the  sort  of  ligatures 
which  were  employed, —  an  essential  piece  of  infor- 
mation in  forming  a  judgment  of  the  merits  of  the 
preceding  method.  The  application,  removal,  and 
re-application  of  ligatures  are  not  consistent  with 
the  wise  principles  inculcated  by  the  late  Dr.  Jones 
and  have,  in  more  instances  than  that  recorded  by 
my  friend  Mr.  Ilutcliison,  brought  on  ulceration  of 
the  artery  and  hromorrhnge.  The  researches  of 
M.  Manec  lead  him  to  conclude,  with  all  the  best 
practical  surgeons  of  the  present  time,  tliat  the  re- 
moval of  the  ligature  at  an  earlier  period  than  that 


fl58 


of  us  spontaneous  detaclnnent  isnotlikely  to  answer 
S  the'anerV       "  ''^  ^1-  ligature 

the  intPr^  1  ^  7         ^"'"^  -''f'"'        division  of 
the  internal  and  middle  coats,  is  not  sufficient  in 
man  to  produce  its  closure.   The  plan  succeeds  but 
seldom  m  animals  ;  dogs,  for  instance,  whose  blood 
3S  more  plastic.    On  one  hand,  the  adhesion  of  the 
parietes  of  the  artery  together  is  so  feeble  for  the 
tirst  live  or  six  hours  after  the  operation  ;  and,  on 
the  other,  the  clot  is  so  small,  that  the  impulse  of 
the  blood  and  the  disturbance  of  extracting  the 
thread  will  destroy  one  and  displace  the  other." 
(bee  P.  J.  Manec,  De  la  Ligature,  4-c.  p.  30  )  If 
ever  the  practice,  however,  should  merit  revival  I 
invite  the  attention  of  the  profession  to  the  simple 
invention  proposed  by  Mr.  John  Barker,  of  Ipswich 
tor  loosening  and  removing  the  ligature.  (See 
Aneurism.)  ^ 
It  appears,  then,  that  the  first  effects  of  a  lica- 

inteinal  and  middle  coats,  the  bringin..  of  its 
.vounded  surfaces  into  contact  with  each  other,  and 
an  obstruction  to  the  circulation  of  the  blood  through 

nant  blood,  just  within  the  extremity  of  the  arter/; 
but  this  does  not,  in  every  instance,  immediately 
form  a  coagulura  capable  of  filling  up  the  canal  of 
the  aitery.  In  most  cases  only  a  slender  coagulura 
IS  formed  at  first,  which  gradually  becomes  larger 
by  successive  coagulations  of  the  blood;  and  hence 
the  coagulum  is  always  at  first  of  a  tapering  form, 
with  Its  base  at  the  extremity  of  the  artery^  But 
as  Dr.  Jones  remarks,  the  formation  of  this  coagu- 
lum is  not  material  ;  for,  soon  after  the  ligatSre 
has  been  applied,  the  end  of  the  artery  inflames 
and  the  wounded  internal  surface  of  its  canal' 
being  kept  in  close  contact  by  the  ligature,  adheres 
mid  converts  this  portion  of  the  artery  into  an  im- 
pervious and,  at  first,  slightly  conical  sac.  It  is  to 
the  efl^used  lymph  that  the  base  of  the  coagulura 
adheres,  when  found  to  be  adherent.    Lymph  is 
also  effused  between  the  coats  of  the  artery/and 
among  the  parts  surrounding  its  extremity.    In  a 
ttle  time  the  ligature  makes  the  part  on  which  it 
IS  directly  applied  ulcerate ;  and,  acting  as  a  tent, 
a  small  aperture  is  formed  in  the  layer  of  lymph 
effused  over  the  artery.    Through  this  aperture  a 
small  quantity  of  pus  is  discharged,  as  long  as  the 
Jigature  remains  ;  and,  finally,  the  ligature  itself 
also  escapes,  and  the  little  cavity  which  it  has  oc- 
rnn"r^^r?'^'''  and  fills  up,  and  the  external 
wound  heals,  leaving  the  cellular  substance  a  little 
beyond  the  end  of  the  artery  much  thickened  and 
indurated.    (7-o;^e.,  pp.  159,  161.) 

^o^zS:;tl:tTJ:.:!'^ ^"^"'^ ''''' 

ym^'.Z^^  °^       y>g^iMTe  is  to  pucker 

the  l^tJ!'''^/''f^'  the  parietes  of 

he  vpI  f  "'^  '"'^'•"^l  ""'J  middle  coats  of 
Ihiirthe  r^r^'^r^^  ^^^^^'^^'y  through; 
ronstri  '  Vr""*"^'  by  being  forcibly 

n  ^ns  of  l.„/        'V^.^'"^'''  the  direct 

the  upnefand  "'™''  interposed  between 

other'c'c:;,   ?    .raner?'"^,f  7"'"^ 
only  embraces  V>„  I         /hus  the  ligature  now 
on..B  being  retrtt./  '"^'  '''^'''ed 
other  tovvards  thf  :^         '''^■''i''''  ""^  the 
oi  thearlery  lia  a  ^^''"<^'^'  'he  cavity 

tery  i,as  a  conical  shape,  above  and  below 
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the  igature,  and  the  points  of  these  r.n„»c  t 
by  the  edges  of  the  division  in  the  ?nt  '  T'^ 
middle  coats,  which  are  in  n  J  ■!•     '"ternal  and 
blood  from  pltg  f   th  r Tnd  stHk 
the  external  coat.    As  M  Man.  v,'"^ 
whole  operation  of  tt  li'kti^e  must  f'''' 
trated  on  thisnoint-  -,nH  >        P^^^t  be  concen- 

i"  the  niidd,:rnri;te?na  ^r;?i?;;f;s"'' 

contact,  inasmuch  as  the  external  tnn'^ 

cloSe  thTcaLre^o'  Te'v^el  t:i^^  T^^'*^"'  ^» 
the  vital  properties  of\h::r\wo°VaS/Turtt 
aTislin'at°:^H"''^'^        ligaturTlxclu  v2; 

ra£:|';5£t-=:J;-^-W 

cTcleVf'thif      ""'Z"  "''^^  ''^^^  "h  leld 

^:h^;;rrtar£^%S~ 

Manec  Dela  Ligature  des  Arieres,  p  ]  4  )  ^ 

of  biof,"."  I'  a  determination 

ot  blood  to  the  collateral  branches 

3.  To  allow  the  formation  of  a  coagulum  of 

J  anch'h  ^"^^y'  P™"d«d  a'coZra 

branch  be  not  very  near  the  ligature.    It  merits 
particular  notice,  however,  that,  though  the  near 
ness  of  a  collateral  branch  ai;ays  Prevents  the 
formation  of  the  coagulum,  it  canno^al^a/s  J  ev  n 
the  completion  of  the  adhesive  process  Tthe 

annlipd^nl  7V'>  pui-posely 
applied  close  to  large  collateral  branches  vet  the 
vessels  were  safely  obliterated.  (See  Med  £ 
Trans,  vol.  vi.  pp.  658,  660.) 

4.  To  excite  inflammation  in  the  internal  and 
middle  coats  of  the  artery,  by  hanng  cut  them 
hrough  and  consequently,  to  give  rise%o  an  effiw 

united  an7?i  '"^f^  ^^"""''^'^  surfacesai^ 
united,  and  the  canal  is  rendered  impervious  •  to 
produce  a  simultaneous  inflammation  on  the  co'rr^ 
spending  external  surface  of  the  artery,  by  wliTch 

•mnr^'Vyu"'"''^  '^''^'^'^^  with 'effused 
ij  mph,  and  at  the  same  time,  from  tlie  exposure 
and  meyitable  wounding  of  the  surrounding  parts, 
to  occasion  inflammation  in  them,  and  an  effusion 
of  lymph  which  covers  the  artery,  and  forms  the 
surface  of  the  wound. 

5.  To  produce  ulceration  in  the  part  of  the  artery 
around  which  the  ligature  is  immediately  applied, 
viz.  its  external  coat.  ' 

6.  To  produce  indirectly  a  complete  obliteratioi 
not  only  of  the  canal  of  the  artery,  but  even  of  the 
artery  Itself,  to  the  collateral  branches  on  both 
sides  of  the  part  which  has  been  tied. 

7.  To  give  rise  to  an  enlargement  to  the  colla. 
teral  branches.  (Junes,  pp.  163,  164.) 

Every  part  of  an  artery  is  organised  in  a  similar 
manner  to  the  other  soft  parts,  and  its  coats  are 
susceptible  of  the  same  processes  of  adhesion,  ulcera- 
tion, &c.  as  the  latter  parts  are.    Hence,  the  pre- 
cautions  taken  to  secure  the  adhesion  of  other 
parts,  should  be  observed  for  the  same  purpose, 
with  regard  to  an  artery.    The  vessel  is  put  in  a 
state  to  admit  of  adhesion  by  the  ligature,  which, 
when  properly  apjiliod,  cuts  through  its  interiinl 
and  middle  coats,  keeps  their  cut  surfaces  in  con- 
tact, and  affords  them  an  opportunity  of  uniting  by 
the  adhesive  inflammation,  as  other  cut  surfaces  do. 
The  immediate  stoppage  of  the  bleeding  is  merely 
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the  incipient  and  temporary  part  of  what  the 
ligature  has  to  accomplish  :  it  has  also  to  effect  the 
adhesion  of  the  internal  and  middle  coats  of  the 
artery,  which,  being  the  thing  on  which  the  per- 
manent suppression  of  hcemorrhage  depends,  is  the 
most  important.  The  size  and  form  of  the  ligature, 
■whether  completely  flat  or  irregular,  have  not  been, 
as  Dr.  Jones  remarks,sufficiently  attended  to;  nor  is 
the  degree  of  force  employed  in  tying  the  artery 
often  considered.  Some  surgeons,  wishing  to  guard 
against  the  ligature  slipping  off,  tie  it  with  very 
considerable  force;  while  others,  apprehensive  of 
cutting  through  the  arterj',  or  of  occasioning  too 
early  a  separation  of  the  ligature,  draw  it  only 
sufficiently  tight  just  to  prevent  the  escape  of 
blood.  A  broad  flat  ligature  is  not  likely  to  make 
such  a  wound  in  the  internal  and  middle  coats  of 
the  artery  as  is  most  favourable  to  adhesion,  be- 
cause it  is  scarcely  possible  to  tie  it  smoothly 
round  the  vessel,  which  is  very  likely  to  be  thrown 
into  folds,  or  puckered  by  it,  and  consequently  to 
have  an  irregular  bruised  wound  made  in  its 
middle  and  internal  coats.  By  covering  also  a 
considerable  space  of  the  externa!  coat,  it  may  de- 
stroy the  very  vessels  which  pass  on  it  in  their  way 
to  the  cut  surfaces  of  the  inner  coats,  and  thus 
render  them  incapable  of  inflaming.  Even  suppos- 
ing the  wound  to  unite,  still  such  a  ligature  may- 
cover  that  part  of  the  external  coat  which  is  di- 
rectly over  the  newly  united  part,  and, consequently, 
as  soon  as  it  has  produced  ulceration  through  the 
external  coat,  it  will  cause  the  same  effect  on  the 
newly  united  parts,  and  of  course  secondary  htemor- 
rhage.  (Jones,  p.  168.) 

When  a  ligature  is  of  an  irregular  form,  it  is  apt 
to  cut  through  the  internal  and  middle  coats  of  an 
artery  more  completely  at  some  parts  than  at 
others;  but  these  coats  ought  to  be  perfectly  cut 
through,  in  order  to  produce  an  effusion  of  fibrine 
from  the  inside  of  the  vessel,  which  seems  to  ad- 
here most  securely  at  its  cut  surfaces. 

Also,  when  the  ligature  is  not  applied  with  suffi- 
cient tightness,  the  inner  coats  of  the  artery  will 
not  be  properly  cut  through.  Dr.  Jones  thinks 
that  the  ligature  being  sometimes  put  on  so  as  to 
deviate  from  a  circle,  has  a  tendency  to  produce 
secondary  hfemorrhage. 

Dr.  Jones  conceives  that  ligatures  are  best  when 
they  are  round  and  very  firm;  and  he  adds,  that, 
though  only  a  slight  force  is  necessary  to  cut 
through  the  internal  and  middle  coats  of  an  artery, 
it  is  better  to  tie  the  vessel  more  tightly  than  is 
necessary  merely  to  cut  through  its  inner  coats, 
because  the  cut  surfaces  will  thus  be  more  certainly 
kept  in  contact,  the  separation  of  the  ligature  ex- 
pedited, and  the  danger  of  ulceration  spreading  to 
the  newly  cicatrised  part  diminished.  The  external 
coat  will  never  ulcerate  through  before  the  inner 
ones  have  adhered.  The  limb,  however,  should  be 
kept  in  a  perfectly  quiet  state. 

I  am  sincerely  glad  to  find  that  so  accurate  an 
observer  as  Dr.  Jones  has  refuted  the  idea,  that 
ligatures  occasionally  slip  off  the  vessels,  in  conse- 
quence of  the  violent  impulse  of  the  blood.  In 
fact,  the  blood  does  not  continue  to  be  impelled 
against  the  extremity  of  the  artery  with  the  same 
impetuosity  with  which  it  circulated  through  the 
vessel  before  it  was  tied.  The  blood  is  imme- 
diately determined  into  the  collateral  branches,  nor 
is  there  any  pulsation  for  some  way  above  the  liga- 
ture.   Dr.  .Jones,  more  rationally,  imputes  this 


accident  either  to  the  clumsiness  of  the  ligature, 
which  prevents  its  lying  compactly  and  securely 
round  the  artery  ;  or  to  its  not  having  been  applied 
with  sufficient  tightness  ;  or  to  its  having  that  very 
insecure  hold  of  the  vessel  which  the  deviation  from 
the  circular  application  must  occasion.    (P.  173.) 

Another  circumstance  in  ligaturing  the  cut  ex- 
tremities of  arteries,  adverted  to  by  Dupuy- 
tren,  may  cause  the  accident:  —  "The  surgeon 
(says  he)  should  avoid  taking  hold  of  only  one 
side  of  the  artery  by  placing  one  blade  of  the  for- 
ceps into  its  canal ;  for  it  has  sometimes  happened 
that,  when  only  a  part  of  the  circumference  of  the 
artery  has  thus  been  included  in  the  noose,  haemor- 
rhage has  come  on  directly  the  wound  has  been 
dressed."    (See  Clin.  Chir.  t.  iv.  p.  399.) 

Dr.  Jones  is  of  opinion,  that  in  cases  of  aneu- 
rism, in  which  the  artery  has  only  been  tied  with 
one  ligature,  and  left  undivided,  and  in  which  se- 
condary hemorrhage  has  arisen,  this  has  most 
probably  been  owing,  either  to  a  diseased  state  of 
the  artery ;  to  various  contrivances  for  compressing 
a  large  portion  of  the  vessel  ;  to  having  a  loose 
ligature  above  the  one  which  is  tied  ;  or,  lastly,  to 
not  tj'ing  the  artery  sufficiently  tight  to  cut  through 
the  internal  and  middle  coats,  so  as  to  fit  them  for 
adhesion.  The  latter  fault  can  hardly  fail  to  pro- 
duce a  gradual  ulceration  of  those  coats,  and,  of 
course,  to  bring  on  haemorrhage,  which  returns 
with  greater  violence  as  the  ulceration  advances. 
(P.  176.) 

These  reflections  must  also  obviously  explain 
why  Scarpa's  practice  of  using  a  largish  ligature, 
with  the  intervention  of  a  piece  of  cloth  between 
the  cord  and  the  vessel,  for  the  express  purpose  of 
hindering  the  inner  coats  of  the  vessel  from  being 
divided,  must  be  objectionable,  because  it  may  be 
set  down  as  an  axiom,  in  all  operations  where  large 
arteries  are  to  be  tied,  that  the  quantity  of  extra- 
neous substances  in  the  wound,  and  particularly  of 
such  as  are  in  contact  with  the  artery,  should  be 
diminished  as  much  as  possible.  And,  though  I 
may  be  disposed  to  go  so  far  with  Scarpa  as  to 
believe,  that  the  interposition  of  a  piece  of  cork  or 
wood  is  worse  than  that  of  a  cylinder  of  linen,  I 
cannot  accede  to  the  proposition,  that  the  latter  is 
free  from  objection,  because  it  rather  acts  as  a  cushion 
than  as  a  body  likely  to  bruise.  (See  Mem.  on 
the  TJgidiire  of  Arteries,  p.  44.) 

With  the  differences  in  the  constitutions  of  man 
and  animals,  I  know  that  the  results  of  experi- 
ments on  the  latter  can  never  be  looked  upon  as  a 
positive  proof  of  what  would  happen  from  the  same 
experiments  performed  on  the  human  subject.  The 
stronger  or  weaker  impulse  of  the  heart,  the  more 
or  less  coagulable  nature  of  the  blood,  the  greater 
or  less  degree  of  general  and  local  irritability,  the 
more  or  less  quick  tendency  to  adhesive  inflamma- 
tion and  ulceration,  are  circumstances  which  must 
make  in  different  animals  the  same  experiments 
load  to  different  results.  The  question,  whether  a 
small  roinid  ligature  or  a  larger  flat  one,  with  a 
piece  of  linen  between  it  and  the  vessel,  be  best 
nmst  therefore,  after  all,  bo  decided,  not  by  Dr. 
Jones's  experiments,  nor  those  of  Scarpa  or  Misloi 
but  by  the  practice  of  surgery  on  the  human  body; 
and  that  the  principles  defended  in  this  Dictionary 
are,  on  the  whole,  to  be  preferred,  can  hardly  bo 
questioned  by  any  man  who  knows  how  nmch  less 
frequent  secondary  hajmorrliage  now  is  in  this  me^ 
tropolis  than  it  was  formerly  when  those  principles 
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were  neither  observed  nor  comprehended.  (See 
Amputation,  Aneurism,  Arteries,  and  Liga- 
ture.) 

We  may  next  inquire,  are  small  round  ligatures 
most  advantageous  when   arteries  are  ossified? 
M.  Manec  states,  that,  under  these  circumstances, 
such  a  ligature  will  break  the  calcareous  and  car- 
tilaginous deposits  into  irregular  fragments,  so  that 
the  external  coat,  instead  of  making  moderate  and 
uniform  pressure  on  the  section  of  the  middle  and 
internal  tunics,  is  distended  and  violently  pushed 
up  by  the  irregular  edges  of  each  fragment.  At 
one  of  these  points,  the  external  coat  is  likely  to 
give  way  Ijetween  the  second  and  fourth  day.  M. 
Manec  further  notices  the  greater  difficulty  and 
slowness  with  which  the  exudation  of  a  plastic 
lymph,  the  exhalation  of  an  unctuous  matter,  and 
the  formation  of  a  clot,  in  an  artery  thus  diseased 
and  tied,  occur,  than  in  a  healthy  artery  similarly 
treated.     These  considerations  lead  him  to  join 
Boyer  (Mai.  Chir.  t.  ii.  p.  139,  155)  in  deeming 
small,  round,  firm  ligatures,  or  even  those  which 
are  composed  of  three  or  four  threads,  as  improper 
for  ossified  arteries  ;  he  states,  that  they  ought  to 
be  rejected,  because  they  too  quickly  cut  through 
the  external  coat.    In  these  particular  examples, 
he  expresses  a  preference  to  arterial  compressors 


( presse-arteres),  or  to  Scarpa's  method,  care  being 
taken  not  to  let  the  pressure,  or  constriction,  be  too 
consideralile.  In  amputations,  cases  in  which  os- 
sified arteries  are  frequently  met  with,  M.  Manec 
admits  the  unfitness  of  any  arterial  compressors,  on 
account  of  their  irritation  and  interference  with  the 
dressing  of  the  stump.  In  these  instances,  there- 
fore, he  says,  that  either  Scarpa's  method,  or,  what 
is  better,  the  introduction  of  a  piece  of  bougie  into 
the  ossified  artery,  as  practised  by  MM.  Dupuy- 
tren  and  Roux,  is  the  only  resource.  (See  P.  J. 
Manec,  De  la  Ligature,  ^c.  p.  25.)  One  infer- 
ence made  by  him  is,  that  when  an  artery  is  ossi- 
fied or  cartilaginous,  the  formation  of  a  clot  is  the 
only  thing  which  can  be  confided  in  as  a  means  of 
closing  the  vessel.    (P.  30.) 

Dr.  Jones  seems  to  consider  that  the  advantage 
of  the  retraction  of  the  divided  artery  within  the 
cellular  tissue  is  compensated,  in  the  case  of  the  un- 
divided artery,  by  the  speedy  and  profuse  effusion 
of  lymph  which  takes  place  over  and  round  the 
vessel  at  the  tied  part,  and  even  covers  the  liga- 
ture itself.  Another  cause  of  secondary  hcemor- 
rhage  is  the  including  of  other  parts  in  the  liga- 
ture together  with  the  artery,  by  doing  which  the 
division  of  the  inner  coats  of  the  vessel  niiiy  be 
prevented. 

In  the  valuable  publication  of  Dr.  Jones,  to 
which  I  have  so  freely  adverted,  some  secondary 
hsemorrhages  are  also  imputed  to  tiie  hidden  sepa- 
ration, or  laceration,  of  the  recently  united  parts  of 
an  artery  by  premature  and  extraordinarj'  exer- 
tions of  the  patient.  Hence  the  necessity  for  keep- 
ing a  limb,  in  which  a  large  artery  has  been  tied, 
perfectly  at  rest. 

I  shall  conclude  these  remarks  on  the  ligature 
with  a  few  practical  rules. 

1.  Always  tie  a  large  artery  as  separately  as 
possible,  but  still  let  the  ligature  be  applied  to  a 
part  of  the  vessel  which  is  close  to  its  natural  con- 
nections. 

Besides  the  reasons  for  this  practice  already  spe- 
livW,    .  "'''"-'■•^•e.  that  the  inclusion  of  other 

"'i,  textures  in  the  ligature  produces  immense 


pain,  and  causes  a  larger  part  of  a  wound  to  remain 
disunited;  the  ligature  is  also  apt  to  become  loose 
as  soon  as  the  substance  between  it  and  the  artery 
sloughs  or  ulcerates.-  Sometimes  the  ligature,  tiius 
applied,  forms  a  circular  furrow  in  the  flesh,  and  re- 
mains a  tedious  time  incapable  of  separation.  In 
particular,  the  surgeon  should  take  great  care  not  to 
include  in  the  ligature  considerable  nerves  or  veins: 
"intolerable  pain,  and,  frequently,  very  serious  ef- 
fects, would  immediately  follow  the  constriction  of 
a  nervous  trunk.  Tyhig  large  veins  does  not  pro- 
duce any  instantaneous  bad  symptoms  ;  but  it  has 
often  led  consecutively  to  phlebitis,  and  been  fol- 
lowed by  symptoms  which  have  too  often  proved 
fatal."    {Dupuytren,  Clin.  Chir.  t.  iv.  p.  390.) 

The  blood-vessels  being  organised  like  other 
living  parts,  the  healing  of  a  wounded  artery  can 
only  take  place  favourably,  when  that  part  of 
the  vessel,  which  is  immediately  contiguous  to  the 
ligature,  continues  to  receive  a  due  supply  of 
blood  through  its  vasa  vasorum,  which  are  rami- 
fications of  tlie  collateral  arteries.  Hence  the  dis- 
advantage of  putting  a  ligature  round  the  middle 
of  a  portion  of  an  arter}',  which  has  been  separated 
from  its  surrounding  connections;  and  hence  the 
utility  of  making  the  knot  as  closely  as  possible 
to  that  part  of  the  vessel  which  lies  undisturbed 
among  the  surrounding  flesh. 

Small  arteries  neither  allow,  nor  require,  these 
minute  attentions  to  the  mode  of  tying  them. 

•2.  When  a  divided  artery  is  large,  open- 
mouthed,  and  quite  visible,  it  is  best  to  take  hold 
of  it,  and  raise  its  extremity  a  little  way  above  the 
surfiice  of  the  wound,  with  a  pair  of  forceps,  or 
Assalini's  double  tenaculum.  When  the  vessel  is 
smaller,  the  common  tenaculum  is  the  most  con- 
venient instrument. 

3.  While  the  surgeon  holds  the  vessel  in  this 
way,  the  assistant  is  to  place  the  noose  of  the  liga- 
ture round  it,  and  tie  it  according  to  the  above 
directions.  In  order  that  the  noose  may  not  rise 
too  high,  and  even  above  the  mouth  of  the  artery, 
when  it  is  tightened,  the  ends  of  the  ligature  must 
be  drawn  as  horizontally  as  possible,  which  is 
best  done  with  the  thumbs.  A  knot  is  next  to  be 
made. 

4.  As  ligatures  alwaj's  operate  in  wounds  as 
extraneous  bodies,  and  one  half  of  each  is  sufficient 
for  the  removal  of  the  noose  when  detached,  the 
otlier  should  be  cut  off  close  to  the  knot  and  taken 
awaJ^ 

As  I  have  explained  in  the  articles  Amputation 
and  Ligature,  trials  have  been  made  of  ihe 
practice  of  cutting  ofl:'  both  ends  of  the  ligature 
close  to  the  knot,  with  the  view  of  diminishing 
as  far  as  possible  the  quantity  of  extraneous  sub- 
stances in  the  wound. 

Upon  the  whole,  the  plan  is  not,  however,  con- 
sidered to  be  advantageous,  because  the  portion 
of  the  ligature,  left  in  the  wound,  whatever  be 
the  materials  of  which  it  is  composed,  is  never 
absorbed,  but  gives  rise  to  small  abscesses,  or 
even  causes  a  fistulous  opening  in  a  stump,  of 
which  I  lately  saw  an  instance  in  University  College 
Hospital.  In  this  case,  as  the  two  ends  of  the  liga- 
ture had  been  accidentiilly,  and  not  intentionally, 
snipped  oif,  the  cause  of  the  fistula  was,  for  nearly 
a  fortnight,  unsuspected. 

5.  When  a  large  artery  is  completely  divided, 
two  ligatures, — one  to  the  upper,  the  other  to  the 
lower  part  of  the  vessel, — are  commonly  necessary, 
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ill  consequence  of  the  anastomosing  branches  con- 
veying the  blood  very  readily  into  the  part  of  the 
artery  most  remote  from  tlie  heart,  when  the  liga- 
ture lias  been  applied  only  to  the  upper  extremity 
of  the  bleeding  artery. 

6.  When  a  large  artery  is  punctured,  and  com- 
pression cannot  be  judiciously  tried,  the  vessel 
must  be  first  exposed  by  an  incision,  only  a  small 
opening  being  made  in  its  slieath,  and  then  a  double 
ligature  introduced  under  it,  with  tlie  aid  of  an 
eye  probe.  One  ligature  is  to  be  tied  above,  the 
other  below,  the  bleeding  orifice,  with  due  atten- 
tion to  the  principles  explained  in  this  article  and 
in  that  on  Aneurism. 

7.  Ligatures  usually  come  away  from  the  largest 
artery  ever  tied  in  about  a  fortnight,  and  from 
those  of  moderate  size  in  six  or  seven  days.  When 
they  continue  attached  much  beyond  the  usual  pe- 
riod, it  is  proper  to  draw  them  very  gently  every 
time  the  wound  is  dressed,  for  the  purpose  of  acce- 
lerating their  detachment.  Great  care,  however, 
is  requisite  in  doing  this ;  for,  as  Dr.  Jones  re- 
marks, as  long  as  the  ligature  seems  firmly  attached, 
pulling  it  rather  strongly  must  act,  more  or  less, 
on  the  recently*  cicatrised  extremity  of  the  artery, 
which  is  not  only  contiguous  to  it,  but  is  still  united 
to  that  portion  of  the  artery  (the  external  coat) 
which  detains  the  ligature.    {Jones,  p.  16"2.) 

Torsion. 

As  even  the  most  considerable  arteries,  in  cases 
of  lacerated  wounds,  frequently  do  not  bleed,  in 
consequence  of  the  violent  extension  of  these  ves- 
sels, and  the  change  produced  in  the  disposition  of 
their  tunics,  the  idea  of  stopping  haemorrhage,  by 
methodically  twisting  the  end  of  the  wounded 
arteries,  led  to  trials  of  what  is  called  torsio9i.  The 
praQtice  was  first  hinted  at  by  Galen,  and  proposed 
in  modern  days  by  M.  Amussat,  in  1829,  and 
about  the  same  period  also  by  MiVI.  Velpeau  and 
Thierry.  (See  Scmson,  Des  Heniorrhagies,'p.  157.) 
After  having  ascertained,  by  experiments  on  ani- 
mals, that  torsion  was  capable  of  arresting  hajnior- 
rliage  from  the  femoral,  brachial,  and  carotid,  and 
other  arteries  of  magnitude,  M.  Amussat  tried  the 
method  on  the  human  subject  in  amputation,  cas- 
tration, and  the  removal  of  the  breast.  In  one 
case  he  adopted  it  after  amputation  at  the  shoulder- 
joint.  In  none  of  these  instances  did  any  secon- 
dary hsemorrhage  arise;  but  union  by  the  first 
intention  was  followed  only  in  one  of  the  cases 
referred  to,  viz.  that  of  a  child.  In  1829,  M. 
Lieber,  surgeon  to  the  new  hospital  at  Berlin, 
tried  the  plan  with  equal  success;  and,  about  the 
8ain(;  period,  it  was  had  recourse  to  with  success 
by  Dr.  Fricke  of  Hamburg,  by  MiVI.  Rust  and  Dief- 
fenbach  of  Berlin,  and  by  M.  Schrader  of  Dresden. 
On  the  other  hand,  in  France,  the  practice  of 
torsion  proved  unsuccessful  after  two  amputations 
performed  by  Professor  Delpech.  As  the  patients 
did  not  die  of  secondary  hasmorrhage,  perhaps 
their  cases  have  nothing  to  do  with  the  advantages 
or  disadvantages  of  torsion.  In  the  hospital  of  St. 
Louis  at  Paris,  however,  torsion  failed  in  five  out 
of  six  cases  of  amputation.  Baron  Dupiiytren, 
having  been  requested  by  the  Institute  to  make  a 
report  of  the  merits  of  the  plan,  tried  it  in  the 
Ilotel-Dieu,  and  came  to  the  conclusion,  that 
torsion  may  ha  safdij  ap/itied  to  artnrics  of  small 
calibre,  but  that  it  is  imprudent  to  trust  to  it  when 
they  are  of  large  size.    (See  Clin.  Chir.  t.  iv.  p. 


41 0.)  In  a  certain' number  of  instances,  torsion  of 
the  arteries  has  been  followed  by  extensive  inflam- 
mation and  abscesses  in  the  sheath  of  the  artery. 

With  regard  to  its  increasing  the  chance  of  union 
by  the  first  intention,  inasmuch  as  no  extraneous 
substance  is  left  in  the  wound,  experience  has  not 
proved  that  it  has  any  advantage  over  the  ligature 
(Dtipm/tren,  vol.  cit.  p.  41 1 ) ;  and,  as  M.  Manec's  re- 
searches show,  the  process  of  torsion  kills  a  small  por- 
tion of  the  artery,  and  the  little  slough  is,  in  point  of 
fact,  quite  as  much  an  extraneous  substance  as  the 
ligature  itself.  (See  Traill  Theorique  el  Pratique 
de  la  Ligature,  ^c.  ;  also  Sanson,  op.  cit.  p.  161.) 
Torsion  is  practised  in  two  modes;  in  one,  which 
is  termed  by  the  French  iorsioji  libra,  the  end  of 
the  artery  is  taken  hold  of  with  a  pair  of  forceps, 
gentl)'  drawn  out,  and  twisted  round  from  four  to 
six  or  eight  times  according  to  its  size.  This  is 
the  plan  adopted  by  M.  Thierry  (De  la  Torsion 
des  Arteres,  Paris,  1829),  and  by  Dr.  Fricke  ;  but 
as  it  has  been  found  sometimes  to  produce  inflam- 
mation, extending  along  the  coats  of  the  vessel, 
and  even  to  rupture  a  collateral  branch,  the  plan 
recommended  by  M.  Velpeau  is  mostly  preferred 
in  France.  This  gentleman  takes  hold  of  the  end 
of  the  artery  with  a  pair  of  forceps,  havinga  groove 
or  not,  draws  it  out  of  the  wound,  and  separates  it 
from  the  surrounding  tissues;  then  he  takes  hold  of 
it  near  its  base  with  a  second  pair  of  forceps,  with 
which  he  fixes  it,  while  with  the  first  pair  of  forceps 
he  performs  the  torsion,  three  or  four  times  for 
small  arteries,  and  eight  for  large  ones.  {Sur  la 
Cessation  Spotdanee  des  Hemorrhagies,  4'c.  Paris, 
1830.)  Some  improvements  were  made  in  the 
practice  of  torsion  by  M.  Amussat.  He  prefers 
forceps  with  longish  flat  blades,  and  which  admit 
of  being  kept  firmly  shut  with  a  screw.  He  aims  par- 
ticularly at  dividing  the  inner  coats,  at  the  base  of 
the  end  of  the  artery,  with  his  finser-nail,  or  the 
second  pair  of  forceps,  and  then  pushes  them  away 
from  the  surface  of  the  wound,  as  it  were,  into  the 
vessel.  The  torsion  then  only  affects  the  external 
coat.  The  artery  is  thus  closed  by  a  kind  of  double 
valve,  or  rather  barrier;  viz. that  formed  of  the  inter- 
nal coats,  and  another  by  the  twisted  external  one. 

In  practising  torsion,  great  care  should  be  taken 
not  to  introduce  one  of  the  blades  of  the  forceps 
into  the  mouth  of  the  artery,  for  then  all  the  three 
coats  might  be  torn,  and  the  bleeding  not  be 
stopped.  (See  Dupui/tren,  Clin.  Chir.  t.  iv.  p.  405.) 

We  find,  then,  that  torsion  does  not  ccuisist  in 
merely  twisting  the  end  of  the  arterj^,  but  that  the 
two  internal  coats  are  also  to  be  separated  from 
and  pushed  buck  from,  the  external  one  by  the 
manojiivres  adopted.  Then  the  torsion  is  of  the 
external  tunic. 

As  the  twisted  end  of  the  artery  sloughs,  and 
necessarily  excites  some  degree  of  suppuration, 
this  fact  seems  to  explain  why  torsion  is  not  less 
objectionable  than  the  ligature,  as  preventing  union 
by  the  first  intention.  On  the  whole,  I  believe 
that  M.  Dupuytren's  report  of  it,  above  referred' 
to,  is  as  correct  as  it  is  concise.  The  ligature  only 
interferes  with  the  union  by  the  first  intention  in 
the  iiart  of  a  wound  where  it  lies:  the  rest  may  still 
heal  in  this  desirable  manner. 

Venous  HiEMomiHAOB. 
Though  arterial  hemorrhage  in  operations  lias 
received  full  attention,  it  must  be  acknowledged 
with  M.  Dupiiytren,  that  venous  bleeding  has  not 
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attracted  due  consideration.    At  the  instant  of  the 
soft  parts  being  divided,  where  the  course  of  the 
blood  has  been  suspended  by  compression,  a  pro- 
fuse quantity  of  this  fluid  sometimes  gushes  from 
the  wound.    Inexperienced  surgeons,  alarmed  by 
tiie  circumstance,  stop  the  operation,  and,  by  de- 
ranging the  compression  already  made,  rather  in- 
crease than  lessen  the  bleeding.    Here,  according 
to  Dupuytren,  the  colour  of  the  blood  should  guida 
the  operator.     If  dark-coloured,  it  comes  from  the 
limb  below  the  incisio}is,  and,  as  it  will  soon  cease, 
is  of  no  importance.    But,  in  operating  on  parts 
abounding  in  veins,  and  in  which  the  circulation 
has  not  been  interrupted,  the  dark-coloured  bleed- 
ing will  sometimes  go  on,  fill  the  wound,  and 
hinder  the  operator's  proceedings.    This  is  often 
illustrated  in  laryngotomy  and  tracheotomy.  In 
other  instances,  the  blood  flows  out  profusely  from 
the  large  veins,  which  are  divided,  the  patient  turns 
pale,  and  seems  as  if  he  would  perish  on  the  ope- 
rating table.    Dupuytren  observes,  that  the  con- 
tinuance of  such  haemorrhage  depends  more  upon 
the  patient  suspending  respiration  than  on  the  size 
of  the  veins,  and  the  blood,  not  being  then  able  to 
pass  through  the  lungs,  makes  its  escape  from  the 
veins  divided  in  the  operation.    Here  it  is  inexpe- 
dient to  apply  ligatures,  because  if  one  set  of  veins 
were  tied,  another  set  would  begin  to  bleed.  But 
directly  the  patient  has  filled  his  lungs  two  or  three 
times  completely  with  air,  by  making  full  inspira- 
tion, the  haemorrhage  ceases.    These  precepts  were 
never  forgotten  by  Dupuytren,  whenever  he  divided 
considerable  veins,  either  in  the  trunk,  face,  neck, 
or  upper  part  of  the  limbs.    (See  Lemons  Orales  de 
Clinique  Chir.  t.  iv.  p.  392.)    It  would  appear, 
from  the  researches  of  M.  Poiseuille,  that  the  in- 
terruption of  respiration  has  influence  only  on  the 
portion  of  the  venous  system  above  the  diaphragm. 
(See  Journ.  Univ.  Hebdom.  de  MSdecine,  t.  i.  p.  289, 
et  t.  ii.  p.  97,  8vo.  Paris,  1830.)    However  this 
may  be,  the  practical  observations  of  M.  Dupuytren 
are  highly  important  with  reference  to  venous  hie- 
morrhage  in  the  extraction  of  fibrous  tumors  from 
the  nose  or  antrum,  tracheotomy,  and  all  other 
operations  in  the  anterior  region  of  the  neck,  a 
region  so  abundantly  provided  with  veins  of  all 
sizes.    The  long  and  deep  inspirations,  however, 
recommended  for  the  suppression  of  venous  bleed- 
ings, are  suspected  by  M.  Sanson  to  have  had,  in 
some  instances,  a  share  in  promoting  the  entrance 
of  air  into  the  veins,  particularly  when  one  of  those 
in  the  upper  part  of  the  body  has  been  wounded, 
and  when,  in  consequence  of  its  parietes  being  indu- 
rated, it  gapes,  as  wasonceexemplified  toM.Delpech 
in  the  axillary  vein.    (Clin.  Chir.  de  Montpellier.) 
I  he  passage  of  air  into  the  wounded  veins,  observed 
by  Beauchene,  Dupuytren,  Graefe,  Mott,  and  Cle- 
mot,  usually  destroys  the  patient  almost  instantly, 
unless  care  be  taken  to  place  a  finger  over  the 
wound  in  the  vein,  as  was  done  by  M.  Clemot. 
(&'ieSanso>i,jDes I/gnorrhaffies  Traumatiques,]^.9l.') 
The  ha;morrhage  from  the  bites  of  leeches  some- 
times proves  exceedingly  obstinate,  and  instances 
of  death  from  this  cause  have  occasionally  happened, 
particularly  in  children.    When  common  methods 
tail,  the  plan  has  been  recently  tried  of  passing  a 
hne  sewing  needle  through  the  skin  on  one  side  of 
tiie  wound,  and  then  another  through  the  skin  on 
i-nLT^u"""  """^  twisting  some  thread 

cloJl  fi  to  draw  them  together  and 

^lo.e  the  bite.    The  experiment  fully  answered. 
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(See  Lond.  Med.  Repository,  Jan.  1819,  p.  23  26.) 

Simply  transfixing  the  leech  bite  with  a  single 
small  sewing  needle,  and  passing  a  ligature  around 
it  answers  equally  well. 

[Acupressure.] 

[A  novel  method  of  arresting  ha2morrhage  has 
been  lately  introduced  by  a  high  authority  in  ob- 
stetric medicine,  Dr.  J.  Y.  Simpson,  of  Edinburgh 
to  whom  the  profession  and  the  public  are  indebted 
tor  the  selection  of  chloroform  as  an  anesthetic  in 
preference  to  ether,  and  for  many  other  original  and 
important  improvements  in  medical  science.  Dr. 
Simpson  gives  to  this  new  method  the  term  of 
"  Acupressure,"  which  he  recommends  to  surgeons 
as  a  substitute  for  the  ligature,  the  ordinary  means 
no\y  universally  adopted  by  the  profession  for  se- 
curing bleeding  vessels.  The  needles,  or  rather 
pins,  used  for  this  purpose  are  straight,  and  of  va- 
rious lengths  and  thicknesses,  guarded  by  a  knob 
at  one  end  and  pointed  at  the  other,  resembling 
those  employed  in  the  operation  for  hare-lip.  The 
mode  of  using  the  pins  is  described  by  Dr.  Simpson 
in  the  Edinburgh  Med.  Journal  for  Jan.  1860,  p. 
647,  from  which  I  subjoin  the  following  extracts. 

"  The  whole  process  consists  in  passing  the 
needle  totce  through  the  substance  of  the  wound, 
so  as  to  compress  together  and  close,  by  the  mid- 
dle portion  of  the  needle,  the  tube  of  the  bleeding 
artery  a  line  or  two,  or  more,  on  the  cardiac  side 
of  the  bleeding  point.    In  acting  upon  this  mode, 
the  surgeon  may  place  the  tip  of  the  fore-finger  of 
his  left  hand  upon  the  bleeding  mouth  of  the  artery 
which  he  intends  to  compress  and  close  ;  holding 
the  needle  in  his  right  hand,  he  passes  it  through 
the  cjitaneous  surface  of  the  flap,  and  pushes  it  in- 
wards until  its  point  projects  out  to  the  extent  of  a 
few  lines  on  the  raw  surface  of  the  wound,  a  little 
to  the  right  of,  and  anterior  to,  his  finger-tip  ;  he 
then, by  the  actions  of  his  right  hand  upon  the  head 
of  the  needle,  turns  and  directs  the  needle  so  that 
it  makes  a  bridge,  as  it  were,  across  the  site  of  the 
tube  of  the  bleeding  arter}',  immediately  in  front  of 
the  point  of  the  finger  with  which  he  is  shutting  up 
its  orifice.  He  next,  either  with  this  same  fore-finger 
of  the  left  hand,  or  with  the  side  of  the  end  of  the 
needle  itself,  compresses  the  locnlitj'  of  the  bleeding 
arterial  orifice  and  tube,  and  then  pushes  on  the 
needle  with  his  right  hand,  so  as  to  make  it  re- 
enter the  surface  of  the  wound,  a  little  to  the  left 
side  of  the  artery  ;  and,  lastly,  by  pressing  the 
needle  further  on  in  this  direction,  its  point  .-e- 
emerges  through  the  cutaneous  surface  of  the  flap, 
and  the  site  of  the  tube  of  the  bleeding  artery  is 
in  this  way  left  pinned  down  in  a  compressed  state 
by  the  arc  or  bridge  of  steel  that  is  passed  over  it. 
The  needle  thus  passes  first  from  and  through  the 
skin  of  the  flap  imvards  to  the  raw  surface  of  the 
wound,  and,  after  bridging  over  the  site  of  the  ar- 
tery, it  passes,  secondly,  from  the  raw  surface  of 
the  wound  outwards  again,  to  and  through  the  skin. 
Sometimes  the  needle  will  be  best  passed  hy  the 
aid  of  the  eye  alone,  and  without  guiding  its  course 
by  the  finger-tip  applied  to  the  bleeding  orifice. 
To  compress  a  bleeding  artery  against  a  bone  is 
somewhat  more  complicated,  but  not  much  so.  In 
accomplishing  it,  we  have  to  introduce,  from  the 
cutaneous  surface,  a  long  needle  through  the  fl;ip 
of  the  wound  obliquely  to  near  the  site  of  the  ar- 
tery, and  then  compressing,  with  the  fingers  of  the 
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other  hand  or  with  the  end  of  the  needle,  the  part 
containing  the  artery  against  the  hone,  we  make 
the  needle,  after  passing  over  this  compressed  part, 
and  after  testing  whether  it  has  closed  the  vessel 
or  not,  enter  into  the  tissues  heyond,  and,  if  neces- 
sary, even  emerge  from  the  cutaneoas  surface  on 
tlie  other  side,  at  an  angle  somewhat  oblique  to 
that  at  which  it  entered  ;  thus  taking  advantage  of 
the  resiliency  and  resistance  of  the  soft  textures 
to  make  them  push  the  needle  with  the  necessary 
degree  of  compression  against  the  artery  and  bone. 
Arteries  in  particular  parts  require  special  adjust- 
ments and  modifications  to  compress  them  against 
the  neighbouring  bone,  which  only  experience  can 
point  out. 

"  It  has  beeu  hitherto  a  difficult  problem  to  ob- 
struct the  vessels  of  the  ovarian  ligament  in  ovario- 
tomy, without  leaving  a  foreign  body,  whether 
clamp  or  ligature,  upon  the  stalk  of  the  tumor,  to 
ulcerate  and  slough  through  it.  If  the  stalk  be 
transfixed  and  pinned  in  its  whole  breadth  to  the 
interior  of  the  relaxed  abdominal  walls,  bj'  one  or 
more  acupressure  needles  passed  through  these  ab- 
dominal walls  from  without,  this  difficulty  may 
possibly  be  overcome." 

Dr.  Simpson  thus  sums  up  the  various  important 
advantages  which  he  conceives  acupressure  to  pre- 
sent, as  compared  with  the  ligature  : — "  1st.  It 
will  be  found  more  easy,  simple,  and  expeditious 
in  its  application  than  the  ligature.  2nd.  The 
needles,  in  acupressure,  can  scarcely  be  considered 
as  foreign  bodies  in  the  wound,  and  may  always  be 
entirely  removed  in  two  or  three  days,  or  as  soon 
as  the  artery  is  considered  closed;  whilst  the  liga- 
tures are  true  foreign  bodies,  and  cannot  be  re- 
moved till  they  have  ulcerated  through  the  tied 
vessels.  3rd.  The  ligature  inevitably  produces 
ulceration,  suppuration,  and  gangrene,  at  each  arte- 
rial point  at  which  it  is  applied;  whilst  the  closure 
of  arterial  tubes  by  acupressure  is  not  attended  by 
any  such  severe  consequences.  4th.  The  chances, 
therefore,  of  the  union  of  wounds  by  the  first  in- 
tention should  be  greater  under  the  arrestment  of 
surgical  haraorrhage  by  acupressure  than  by  the 
ligature.  5th.  Pyseraia  and  surgical  fever  seem  not 
unfrequently  to  be  excited  by  the  unhealthy  sup- 
puration, &c.  in  wounds,  which  are  liable  to  be  set 
up  by  the  presence  and  irritation  of  the  ligature. 
6th.  These  dangerous  and  fatal  complications  are 
less  likely  to  be  excited  by  the  employment  of 
acupressure,  seeing  the  presence  of  a  metallic  needle 
has  not  the  tendency  to  create  local  suppurations 
and  sloughs  in  the  wound,  such  as  occur  at  the 
seats  of  arterial  ligatures.  And  7th.  Hence,  under 
the  use  of  acupressure  we  are  entitled  to  expect 
both,— that  surgical  wounds  will  heal  more 
kindly  and  close  more  speedily;  unA,  secondly,  that 
surgical  operations  and  injuries  will  be  less  fre- 
quently attended  than  at  present  by  surgical  fever 
and  pysemia." 

Dr.  Oreig,  surgeon  to  the  hospital  at  Dundee, 
tried  acupressure  in  two  cases  of  amputation  of  the 
fore-arm,  and  in  a  case  of  extirpation  of  the  breast, 
and  speaks  in  the  most  favourable  terms  of  the 
facility  of  arresting  ha;morrhage  by  needles.  In  a 
letter  to  Dr.  Simpson,  he  expresses  his  intention  of 
employing  them  in  preference  to  ligatures  in  all 
cases  under  his  care.  "  It  is  a  great  comfort,"  ho 
says,  "  to  both  patient  ami  siu'geon,  that  by  acu- 
pressure the  artery  is  closed  in  about  forty-eight 
hours  (a  large  artery  may,  of  course,  require  a 


longer  time),  and  all  cause  of  irritation  at  once  re- 
moved. In  my  first  case  I  allowed  the  needles  to 
remain  in  for  three  days ;  but  in  future  I  vi-ill  con- 
sider two  days  long  enough,  and,  for  all  I  know, 
perhaps  it  is  longer  than  is  required. 

"I  have  now  the  greatest  faith  in  acupressure. 
I  intend  employing  it  in  all  kinds  of  cases  that 
may  come  under  my  care,  and  I  will  have  no  fear 
whatever  to  use  it  in  my  first  thigh  amputation. 

"  In  giving  directions  for  securing  the  vessel,  you 
advise  the  surgeon  to  place  the  fore-finger  over  its 
bleeding  mouth,  kc.  Now  you  will  find  it  much 
better,  when  you  have  a  flap,  to  keep  the  finger  of 
the  left  hand  on  the  skin  side,  and  use  the  thumb. 
You  feel  the  vessel  beating  between  the  thumb  and 
fore-finger,  and  you  can  introduce  the  needle  in  the 
dark."  {Medical  Times  and  Gazdle  for  Feb.  11, 
1860,  p.  137.) 

Acupressure  has  likewise  been  practised  to  ar- 
rest haemorrhage  by  Mr.  Adams,  of  London;  Mr. 
Edwards,  of  Dundee;  Mr.  Page,  of  Carlisle;  Mr. 
Bickersteth,  of  Liverpool;  Drs.  John  and  James 
Struthers,  of  Leith;  and  Mr.  Dickenson  Crompton, 
of  Birmingham;  who  appear  to  approve  of  the  pro- 
ceeding. It  has  not,  however,  been  generally 
adopted  ;  nor  is  it,  in  my  opinion,  likely  to 
supersede  the  use  of  the  ligature,  notwithstanding 
the  powerful  advocacy  of  its  claims  by  its  talented 
proposer. 

Above  all  things  the  surgeon  desires  after  his 
operations  to  feel  assured  that  his  patient  is  left  se- 
cure from  haemorrhage,  as  regards  the  principal 
arteries  of  a  limb.  He  knows  that  in  his  absence 
a  few  seconds  of  bleeding  from  a  main  artery  will 
terminate  the  existence  of  his  patient.  No  minor 
advantage  in  the  healing  of  the  wound  can  compen- 
sate for  the  risk  and  for  the  painful  anxiety  attend- 
mg  the  idea  that  he  may  have  left  his  patient  liable 
to  such  a  catastrophe.  The  most  secure  method,  the 
one  least  liable  to  accidental  disturbance,  will 
always  be  preferred  by  the  generality  of  surgeons. 
The  hgatiire  properly  applied  fulfils  this  all-import- 


ant requirement.  It  remains  to  be  proved  whether 
acupressure  can  be  equally  depended  upon,  and 
whether  stumps  and  wounds,  in  which  acupressure 
has  been  resorted  to  in  preference  to  ligatures,  will 
heal  more  kindly  by  the  first  intention,  and  will 
be  less  likely  to  be  followed  by  sloughing,  by  ab- 
scess, or  pyremia.  It  should  be  remembered  that 
as  many  as  a  dozen  ligatures  may  be  required  in 
some  operations,  and  that  acupressure  needles  to 
this  amount  must  seriously  interfere  with  the  ad- 
justment of  the  wound;  and  it  is  to  be  feared  also 
that  a  stump  thus  circumstanced  cannot  so  readily 
be  supported  without  disturbing  the  needles,  or  in- 
terfering with  the  relative  pressure  exerted  by  each 
on  the  artery  it  is  intended  to  constrict.  Another 
advantage  possessed  by  the  ligature  is,  that  the 
artery  can  be  selected  from  the  surrounding  textures 
and  ahine  constricted ;  while  in  acupressure  the 
vein,  the  nerve,  and  other  structures,  are  equally 
subjected  to  pressure  with  the  artery  itself.  It  is 
but  fair  to  state,  however,  that  this  pressure  has 
not  hitherto  been  found  injurious,  and  that  no  pa- 
tient has  as  yet  sulFered  from  a  recurrence  of 
bleeding  where  acupressure  has  been  resorted  to 
although  four  thigh  amputations  are  included 
amongst  the  cases  thus  treated,  —  one  by  Dr. 
.lames  Struthers,  of  Leith,  two  by  Mr.  Dickenson 
Crompton,  of  Birmingham,  and  one  just  below  the 
trochanters,  by  Dr.  Handyside,  of  Edinburgh. 
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(See  HJiu.  Mcd.Journ.  for  Doc.  1060,  pp.  504, 
567  ;  also  for  Feb.  186],  p.  692.)] 

For  additional  information  respecting  haemor- 
rliage,  see  Amputation,  Aneurism,  Arteries, 
LiG-ATURE,  and  Wounds. 

Consult  also  Petit's  M^moires,  amonf!:  those  of 
I'Acad.  des  Sciences  for  the  years  1731,  1732—1735. 
Morand,  Sur  le  Cliangenient  qui  arrive  aux  Art^res 
couples,  1736.     Pouteau,  i\l(?lang;es  de  Cliirurgie. 
Goocli's  Cliirurgical  Works,  vol.  i.  Kirkland's  Essay 
on  the  MethoLl  of  suppressing:  HiEinorrhases  from 
divided  Arteries,  8vo.  l.ond.  1763.    W/n/e's  Cases  in 
Surgery.     J.  Bell's  Principles  of  Surgery,  Vol. 
Larrey,  M(?in.  de  Chir.  Militaire,  torn.  ii.  p.  379. 
Pclletan,  Clinique  Chir.  t.  ii.  p.  140,  &c.  Richerand, 
Nosographie  Cliir.  t.  iv.  sect,  sur  les  Maladies  des 
Artferes,  p.  23,  &c.  edit.  4.     Jones,  On  the  Process 
employed  by  Nature  in  suppressing  the  Hasmorrhage 
from  Divided  and  Punctured  Arteries,  1805.  Hodgson, 
On  the  Diseases  of  Arteries  and  Veins.  Be»j.  Trnvers, 
Observations  upon  the  Ligature  of  Arteries,  and  the 
Causes  of  Secondary  Haemorrhage,  &c.  in  Med.  Cliir. 
Trans,  vol.  iv.  p.  435  et  seq.     Likewise  Further  Obs. 
on  the  Ligature  of  Arteries,  by  the  same,  in  Med. 
Chir.  Trans,  vol.  vi.  p.  632  et  seq.   W.  Lawrence,  On 
a  New  Method  of  Tying  the  Arteries  in  Aneurism, 
Amputation,  &c.  in  vol.  vi.  of  the  Med.  Chir.  Trans, 
p.  156,  &c. ;  and  Crampton,  in  vol.  vii.  of  the  same 
work.   Langenbeck,  Bibl.  b.  i.    Dr.  J.  Thomson's 
Lectures  on  Inflammation,  p.  '250,  &c.;  and  Obs. 
made  in  the  Military  Hospitals  in  Belgium,  p.  42— 
44.     Scarpa,  On  Aneurism,  and  particularly  his 
Memoir  on  the  Ligature  of  Artei  ies:  this  is  contained 
in  the  second  edit,  of  the  Transl.  by  Wisliart.  Bi- 
c/a>-rf,Rxp^ripnces  sur  les  Blessures  desArt^res,  M<?m. 
de  la  Soc.  M^d.  d'Emulation,  t.  viii.  Robt.  Harrison, 
Surgical  Anatomy  of  the  Arteries,  2  vols.  Dublin, 
1824-25.    T.  Turner,  On  the  Arterial  System,  &c.  and 
the  Surgical  Treatment  of  Haemorrhage,  8vo.  Loud. 
1825.    Velpeutc.  Anatom.  Chir.  2  tomes,  8vo.  Paris, 
1825.   Jo/in  Green  Crosse,  A  Case  of  Amputation, 
■with  some  Experiments  and  Observations  on  the 
securing  of  Arteries  with  minute  Silk  Ligatures,  in 
Lond.  Med.  Repository,  vol.  vii.  p.  353.  P.  .T.  Manec, 
Traits  Th^orique  et  Pratique  de  la  Ligature  des 
Art&res,  fol.  Paris,  1832.     il.  le  Baron  Dupuj/tren, 
Lcijons  Orales  de  Clinique  Chir.  t.  iv.  art.  13,  8vo. 
Paris,  1834.    G.  J.  Guthrie,  On  the  Diseases  and  In- 
juries of  Arteries,  8vo.  Lond.  1830.    J.  Lix/ranc,  Des 
diverses  Mfetliodes  pour  l'Oblit(;ration  des  Art^res, 
Svo.  Paris,  1834.    L.  .7.  Sanson,  Des  H^morrhagies 
Traumatiques,  8vo.  Paris,  1836.    Robert  Carswell, 
Illustrations  of  the  Elementary  Forms  of  Disease; 
Fasciculus  6,  4to.  Lond.  1834.   [Miller,  Principles  of 
Surgery,  ed.  2,  Edinburgh,  1850.  System  of  Sur- 
gery, edited  by  Holmes,  vol.  1 ;  London,  1861.] 

[HiEMORRHAGIC  DIATHESIS.  Hcemor- 
rhagic  crasis  (auc.  var.);  Hmmorrhopilis  {Rokitan- 
sky).  A  watery  condition  of  the  blood,  coupled 
with  a  preternaturally  delicate  and  vulnerable 
strnoture  of  the  coats  of  the  vessels. 

This  disease  is  by  no  means  of  uncommon  occur- 
rence in  this  countr)',  and  is  met  with  in  America, 
but  is  believed  to  be  most  frequent  in  Germany. 

It  is  for  the  most  part  hereditary,  affecting  the 
males  in  families,  although  occasionally  the  females, 
and  is  very  often  transmitted  for  many  generations 
to  the  males  from  the  maternal  grandfather  through 
the  mothers,  although  in  some  families  the  females 
have  been  known  to  die  in  after  life  during  child- 
birth or  from  uterine  hremorrhage.  It  most  com- 
monly manifests  itself  at  a  very  early  period;  but 
there  is  no  certainty  as  to  this,  since  it  sometimes 
occurs  for  the  first  time  in  adult  age.  The  lia- 
bility to  it  declines  as  age  advances,  individuals  of 
this  diathesis  having  lived  to  be  old,  and  died  of 
other  diseases.  Men  marrying  healthy  wives  are 
said  not  to  transmit  the  tendency  to  their  progeny. 
Although  hereditary  in  this  remarkable  manner. 
It  18  occasionally  induced,  even  in  this  couiitrv  in 
Pi'eviously  healthy  subjects,  by  anti-hygienic  iliflu- 
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ences,  as  deficiency  of  food,  pure  air,  light,  and 
ezcrcise. 

Dr.  John  Hay  assc-rts  that  "the  children  of 
bleeders  are  never  subject  to  this  disposition;  but 
their  grandsons  by  their  daughters  are."  The 
circumstances  connected  with  a  case  recorded  in 
Mr.  Wardrop's  work,  by  Mr.  Ward,  of  Ewell,  are 
as  follows  :  "  His  mother  has  a  numerous  offspring, 
and  a  brother  who  is  twenty-two  years  old  is 
afflicted  in  a  similar  way,  and  is  also  an  almost 
constant  sufferer  with  rheumatic  gout.  He  had 
five  uncles  and  two  aunts;  all  his  uncles  had  the 
same  haemorrhngic  tendency.  Three  died  from 
slight  wounds,  as  division  of  the  frcenum  lingute, 
and  the  other  had  the  same  disease,  but  died  from 
some  other  cause.  The  aunts  had  not  that  ten- 
dency in  their  persons;  the  one  had  three  boys, 
two  of  whom  were  thus  afflicted;  the  other  had 
two  boya  and  two  girls;  both  boys  were  afflicted 
in  the  same  way."  Mr.  Lane,  from  an  investiga- 
tion of  the  cases  before  him,  at  the  time  he  wrote, 
came  to  the  conclusion  "  that  males  only  are  sub- 
ject to  this  peculiarity  of  constitution ;"  that  the 
father  of  a  bleeder  is  always  free  from  the  dis- 
ease; that  the  son  of  a  bleeder  is  never  affected  by 
it;  that  the  bleeder  inherits  this  tendency  invariably 
from  his  maternal  grandfather."  [On  the  Hcemorrlui- 
gic  Diathesis,  hy  Samuel  Lane.  The  Lancet,  1840, 
vol.  i.  p.  185.)  The  later  experience  of  the  Ger- 
mans seems  to  have  shown  that  this  is  not  an  ab- 
solute law,  although  a  very  general  rule. 

The  blood  in  this  disease  is  essentially  hydraemic, 
deficient  in  fibrins,  and  in  extreme  cases  non-coagu- 
lable.  The  fibrine  occurs  in  diminished  proportion 
absolutely,  and  also'  in  relation  to  the  red  cor- 
puscles ;  differing  in  the  latter  particular  from  t'le 
blood  of  chlorosis.  When  coagulation  takes  place, 
the  clot,  remarkably  destitute  of  firmness,  is 
porous,  being  easily  permeated  by  fluid,  and  conse- 
quently useless  as  a  haemostatic.  Some  observers 
have  found  the  red  corpuscles  altered  in  structure, 
angular,  or  otherwise  misshapen,  jagjed,  and  ser- 
rated; but  in  the  early  stages  the  blood  is  of  the 
ordinary  colour.  Most  of  the  structures,  includ- 
ing the  capillary  vessels,  and  especiallj*  the  ar- 
teries, are  remarkably  fine.  The  diminution  of 
fibrine  is  accompanied  with  diminished  viscidity. 
There  is  thus,  failure,  both  in  the  coagulability  of 
the  blood  and  in  the  contractility  of  the  vessels, 
the  latter  becoming  almost  passive  and  easily  dila- 
table tubes,  with  a  degree  of  fluidity  of  their  con- 
tents favourable  to  hyperaemia  and  lia;morrhago. 

The  disease  most  frequently  proves  fatal  by 
capillary  haemorrhage.    The  hajmorrhage  is  some- 
tiuies  the  result  of  a  solution  of  continuity,  and 
sometimes  spontaneous.    It  is  most  severe  from 
lacerated  wounds.    It  may  be  periodical,  recurring 
at  regular  or  irregular  periods,  and  has  been  known 
to  return  annually.     Death  may  result  from 
the  slightest  wound  or  surgical  operation,  and 
has  happened  very  frequently  from  the  abstraction 
of  a  tooth.    Cases  are  also  recorded  in  which  the 
operations  of  bleeding,  cupping,  the  introduction  of 
a  seton  needle,  the  division  of  the  froiuum  linguaj, 
also  the  accidental  biting  of  the  tongue,  or  a  slight 
wound  of  a  finger,  have  proved  fatal.    A  small 
pebble  fell  on  the  nail  of  a  finger  of  a  boy  uifder 
two  years  old,  and  blood  issued  from  the  eml 
of  the  finger  till  he  bled  to  death.    (.Dr.  J.  C. 
OUo,  lib.  cit.  jMssim.)     Frequently  all   the  males 
of  a  family  die  of  it.     Sanson,  in  his  Thesis 
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for  1836,  mentions  the  case  of  a  man  wlio  died 

of  urethral  hseraorrhage,  and  six  of  his  children 

from  bleeding  from  casual  wounds.    In  one  family. 

Dr.  Otto  states,  "So  assured  are  its  members  of 

the  terrible  consequences  of  the  slightest  wound, 

that  they  will  not  suffer  themselves  to  be  bled  on 

any  cousideration."    The  blood  proceeds  from  the 

capillaries  or  the  minutest  ramifications  of  the  arte- 
ries, no  branch  of  any  importance  being  involved. 

This  disease  frequently  exists  without  mani- 
festing itself  by  any  symptoms  ;  and  it  is  not 

until  some  accident  occurs,  or  some  operation  has 

been  performed,  that  the  condition  of  the  blood 

and.  'blood-vessels   becomes   known.     At  other 

times  a  certain  delicacy  of  constitution  exists,  by 

which,  with  the  hereditary  tendency,  it  may  be 
predicated.  In  the  more  severe  and  fatal  cases, 
apart  from  the  accidental  occurrence  of  hsemor- 
rhage,  there  is  a  tendency  to  dropsical  effusions. 
Ecchymoses  also  take  place  on  the  slightest  pres- 
sure, or  even  spontaneously,  and  disappear  slowly, 
leaving  a  yellow  tint.  Bullae  frequently  occur 
filled  with  blood.  There  is  a  liability  also  to 
attacks  of  pain  and  swelling  of  the  wrists,  ankles, 
and  knee-joints,  attended  with  fever,  which  have 
been  attributed  to  rheumatism,  but  can  have  no 
real  analogy  to  that  disease,  in  which  the  blood  is 
essentially  hyperinotic.  The  subjects  of  this  dis- 
ease are  also  more  especially  liable  to  epistaxis, 
hasmatemesis,  hfemoptysis  from  the  slightest 
cough,  melsena,  hsematuria,  and  other  haemor- 
rhages. A  febrile  paroxysm  usually  attends  when 
the  haemorrhage  sets  in  ;  but  the  symptoms  of 
loss  of  blood  rapidly  supervene.  The  blood,  at 
first  of  the  usual  colour  and  feebly  coagulable, 
becomes  gradually  paler,  and  ultimately  nearly 
colourless  and  incoagulable,  the  fibrine  becoming 
exhausted,  and  the  red  corpuscles,  which  at  first 
existed  in  something  approaching  their  normal 
proportions,  being  also  greatly  diminished.  There 
is  loss  of  appetite;  sometimes,  but  not  always, 
thirst  ;  the  urine  becomes  gradually  more  and 
more  limpid,  and  smaller  in  quantity,  until  it 
ultimately  ceases  to  be  secreted  ;  the  lips  become 
dry;  the  breathing  slow,  with  frequent  sighing, 
and  the  action  of  the  heart  irregular,  intermit- 
tent, and  indistinct,  and  ultimately  it  ceases. 

The  theory  has  been  advanced  that  this  disease 
is  the  result  of  excessive  htematosis,  in  relation  to 
the  strength  and  calibre  of  the  vessels  ;  the  febrile 
and  reactionary  symptoms  recurring  periodically 
being  the  result  of  a  certain  degree  of  relative 
pletliora  ;  since  even  wounds  are  not  followed  by 
excessive  hiemorrhage  during  the  intervals.  Tlie 
hjcmorrhage  also  is  of  rare  occurrence  in  men  af- 
fected with  hajmorrhoids  and  in  women  during 
the  'menstrual  period  of  life,  and,  as  will  be  seen 
under  the  head  of  "  treatment,"  it  is  often  pre- 
vented by  circumstances  which  diminish  the  quan- 
tity of  the  blood  in  the  vessels,  as  purging  and 
other  depleting  measures. 

Schreyer  states  of  a  boy  five  years  and  another 
fifteen  months  okl  :  "Both  present, at  variable  in- 
tervals, on  their  legs  and  thighs,  a  number  of  blue 
spots  wliich  swell  to  the  size  of  a  pigeon's  egg  and 
then  assume  a  yellowish  green  sliade  ;  they  do  not 
bleed,  unless  when  opened  artificially,  but  the 
haimorrhage  continues  until  tlie  patient  falls  into 
a  swoon,  and  his  body  becomes  pale  as  death. 
The  blood  is  at  first  red,  and  subsequently  re- 
sembles water  in  which  raw  meat   has  been 
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steeped;  and  at  this  period  of  the  hajmorrhage  the 
blue  colour  of  the  spots  disappears.  The  fur- 
ther progress  of  the  bleeding  is  arrested  by  the 
pressure  of  the  finger  on  the  orifice,  which  it  is 
generally  necessary  to  continue  for  twenty-four 
hours.  The  orifice  is  never  closed  by  a  well- 
formed  coagulum.  The  children  slowly  recover, 
and  continue  to  all  appearance  healthy  until  the 
next  renewal  of  the  hsemorrhage."  (Andral,  Paili. 
Anaiomy,  hy  Toimsmid  and  West,  vol.  i.  p.  418.) 

The  causes  of  this  disease  are  involved  in  ob- 
scurity. Mr.  Millar  remarks  that  it  bears  an 
analogy,  in  some  respects,  to  tuberculosis  (scro- 
fula), and  in  others  to  scorbutus.  Virchow,  on 
the  principle  that  every  dyscrasia  is  dependent 
upon  a  permanent  supply  of  noxious  ingredients 
from  certain  sources  (Cellular  Palholo(/y,  transl.  hy 
Dr.  Cliance,  p.  132),  points  to  the  spleen  or  liver 
as  being  obviously  associated  with  its  production 
in  many  instances  ;  but  he  admits  that  from  our 
want  of  knowledge  of  the  influence  exerted  by 
these  organs  over  the  special  composition  of  the 
blood,  it  is  impossible  to  determine  how  they  pro- 
duce such  an  effect.  Leukfemia,  in  its  advance 
towards  its  usually  fatal  termination,  developes 
this  haemorrhagic  state  of  the  blood.  In  this 
disease,  the  spleen  and  lymphatic  glands  are  the 
organs  most  frequently  affected,  (See  LEUKiEMlA.) 

On  the  post-mortem  examination  of  a  boy  a^ed 
between  three  and  four  years,  who  died  from  bitmg 
his  tongue,  Mr.  "Wilson  records  that  "  the  coats  of 
the  vessels  of  the  arterial  system  were  not  more 
than  half  their  usual  thickness,"  and  he  attributed 
the  haemorrhagic  tendency  to  a  deficiency  of  the 
contractile  power  in  the  arteries.  (Lane,  lib.  cit. 
p.  187.)] 

In  the  last  edition  of  this  Dictionary  Mr.  Cooper 
remarks  :  Sometimes  this  extraordinary  disposi- 
tion to  heemorrhage  is  owing  to  an  accidental 
cause  little  suspected.  Thus,  in  an  example 
which  happened  in  the  practice  of  M.  Dupuvtren 
a  tumor  was  found  in  the  right  auricle,  completely 
blocking  up  and  greatly  dilating  the  superior  vena 
cava,  and  extending  into  the  jugular  vein  up  the 
lower  third  of  the  neck:  it  also  filled  up  the  right 
subclavian  vein.  The  patient,  a  young  woman,  lost 
fatal  quantities  of  blood  from  the  wound  of  the  skin 
in  venesection,  and  from  the  socket  of  a  tooth.  The 
actual  cautery  and  all  other  means  were  tried  in 
vain.  (See  Sanson,  Des  Hanorrhagies  Traumatiques 
p.  21.)  A  mechanical  obstacle  to  the  circulation' 
situated  either  in  the  heart  or  blood-vessels  is 
noticed  by  Dr.  Carswell,  as  one  of  the  causes  of 
hajmorrhage;  and,  besides  solutions  of  continuity 
he  likewise  enumerates  as  causes  a  modification  of 
the  functions  of  the  capillaries,  as  evinced  in  vica- 
rious hemorrhage,  and  tliat  from  erectile  tissue. 
Nor  does  he  omit  a  diseased  state  of  the  blood  as 
exemplified  in  scurvy,  and  some  forms  of  purpura 
and  typhus  fever.  (See  CarswcWs  Illusfratioiis  of 
the  Elcmcniary  Forms  of  Disease,  fasc.  (i.) 

[In  illustration  of  the  impropriety  of  the  perform- 
ance of  surgical  operations  on  the  subjects  of  this 
disease.  Dr.  Millar  has  the  following  quotation  :— 
"  In  a  patient  of  a  ha;morrhagic  tendency,  afiec'ted 
with  white  swelling  of  tlie  knee-joint,  a  puncture 
of  the  tumor  with  a  lancet  was  followed  by  the 
most  alarming  bleeding;  yet  a  surgeon  was  found 
bold  enough  to  propose  amputation,  wliich  accord- 
ingly was  performed  in  opposition  to  the  opinion 
of  n  more  cautious  practitioner.    The  principal 
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bleeding  vessels  were  secured  as  usual,  yet  the 

patient  bled  to  deatli,  the  blood  continuously  ooz- 
ing from  the  stump  in  spite  of  all  applications. 

{Lancet,  No.  138,  p.  99.) 

Treatment. — For  the  purpose  of  improving  the 

condition  of  the  blood,  and  correcting  the  haemor- 

rhagic  tendency,  a  tonic  and  invigorating  course 

is  indicated,  and  in  particular,  a  full  nutritious  diet 

and  free  exposure  to  the  open  air  and  light,  with  the 

avoidance  of  all  exhausting  or  debilitating  habits. 

Iron,  cod-liver  oil,  and  bitter  tonics  have  also  to  be 

employed,  the  first  two  being  especially  useful  by 

increasing  the  amount  of  red  corpuscles  and  di- 
minishing the  hydramic  condition  of  the  blood. 

Whether  the  inhalation  of  an  increased  amount 

of  oxygen,  either  by  means  of  an  apparatus  for 
the  purpose  or  the  compressed  air-bath,  would 
produce  a  permanent  increase  of  the  fibrine,  there 
are  no  experiments  to  determine.  Saline  purga- 
tives have  been  found  particularly  useful.  In  one 
case,  haemorrhage  appeared  to  be  averted  for  a 
long  period  by  a  full  dose  of  sulphate  of  mag- 
nesia taken  as  a  purgative  once  a  week.  Citric 
acid  has  also  been  proposed  as  a  prophylactic, 
owing  to  the  resemblance  which  the  disease  bears 
to  scurvy.  But  no  general  plan  of  treatment  of 
this  kind  can  avail  much  when  the  haemorrhage 
sets  in.  Persons  of  this  constitution  should  avoid 
occupations  in  which  they  are  liable  to  wound  or 
otherwise  injure  themselves. 

In  the  treatment  of  the  haemorrhage  much  de- 
pends on  energy,  promptitude,  and  the  judicious 
selection  of  remedies.  Mr.  Millar  points  out  the 
desirableness  of  bearing  in  mind,  that  when  the 
bleeding  commences  the  blood  is  coagulable,  which 
ceases  to  be  the  case  as  it  continues  to  flow. 
Where  the  vessel  could  be  reached  all  the  usual 
methods  of  compression  and  the  most  powerful 
styptics,  as  the  acid  nitrate  of  mercury,  the  poten- 
tial and  the  actual  cautery,  have  been  resorted  to, 
sometimes  successfully;  but  it  has  too  frequently 
happened,  even  when  the  bleeding  has  been  ar- 
rested, that  it  has  broken  out  again,  or  that  upon  a 
subsequent  attack  the  case  has  proved  fatal.  These 
remedies  are  treated  of  in  full  under  another  head 
(see  HiEMOBRHAGE);  we  therefore  limit  our- 
selves in  this  place  to  a  statement  of  views  enter- 
tained on  the  arrest  of  ha;morrhage  in  the  hajmor- 
rhagic  diathesis. 

Mr.  Wardrop  justly  remarks,  that  substances 
which  dispose  the  blood  to  coagulate  have  more 
effect  in  restraining  the  bleeding  for  a  time  than 
those  which  excite  the  arteries  to  contract.  In 
the  earliest  stage  the  invigorating  general  treat- 
ment, already  described,  is  indicated,  to  maintain 
or  increase  the  amount  of  fibrine  in  the  circulating 
blood.  As  the  blood  flows,  at  first  more  of  the 
globules  than  of  the  fibrine  are  wasted  and  the 
proportion  of  the  latter  becomes  relatively  increased, 
a  circumstance  favourable  to  coagulation.  Stimu- 
lants should  not  be  resorted  to  in  this  stage,  since 
they  are  calculated  to  rouse  the  circulation,  and 
prevent  that  approach  to  syncope  which  frequently 
occurs  and  sometimes  leads  to  coagulation.  One 
patient  took  a  bottle  of  port-wine  daily,  but  con- 
tinued to  sink  till  the  system  of  treatment  was 
abandoned.  {Lancet,  No.  974,  p.  149.)  Mr. 
Miliar  suggests  an  irritant  applied  to  some  distant 
part  and  rapidly  exciting   a  superficial  inflara- 


mass  of  blood,  and  also  acting  as  a  derivative. 
And  this  gentleman  remarks,  that  it  is  not  rapid 
coagulation,  usually  affording  a  loose  and  po- 
rous clot,  which  is  required,  but  just  that  solid 
and  efficient  clot  which  results  from  the  slow 
coagulation  of  blood  in  inflammations.  Dry 
cupping  is  also  suggested  as  a  derivative.  "  For  the 
purpose  of  calming  the  general  circulation  and 
depressing  the  influence  of  the  nervous  system, 
thereby  favouring  a  coagulation  of  the  blood  in 
the  vessels,"  acetate  of  lead  and  opium  may  be  given 
in  doses  of  three  to  five  grains  of  the  former  to  half 
a  grain  of  the  latter,  every  four  or  six  hours,  accord- 
ing to  the  urgency  of  the  symptoms.  Of  the  astrin- 
gent class  of  medicines,  twenty  grains  of  sulphate  of 
alumina,  every  two  or  three  hours,  is  amongst  the 
best.  A  full  dose  of  oil  of  turpentine  has  been  suc- 
cessful hi  some  hands.  Nauseating  doses  of  ipecacu- 
anha or  tartarised  antimony  are  also  recommended 
to  moderate  the  general  circulation  and  promote 
the  coagulation  of  the  blood  in  the  capillaries,  and 
to  remove  the  febrile  condition  which  attends  the 
early  stage  of  the  haemorrhage ;  but  these  should 
never  be  carried  to  emesis.  Purgatives,  and  par- 
ticularly the  sulphate  of  soda,  administered  several 
days  in  succession,  have  been  found  remarkably 
useful  in  arresting  the  haemorrhage,  by  Dr.  Otto, 
Dr.  Hay,  and  others.  This  has  been  attributed 
to  their  effect  in  diminishing  the  serous  part  of  the 
blood.  Elaterium,  for  the  same  purpose,  is  sug- 
gested by  Mr.  Millar,  with  the  remark  that  its 
exhibition  is  practicable,  administering  support  at 
the  same  time.  Andral  considered  sulphate  of 
soda  the  most  efficient  substance  to  retard  the  com- 
mencement of  coagulation,  and  render  the  clot  firm ; 
and  Mr.  Millar  adds  that  it  is  useful  in  obviating 
any  bad  effects  that  might  result  from  a  previous 
exhibition  of  lead,  but  the  two  remedies  cannot 
be  administered  together.  Upon  the  whole,  Mr. 
Millar  seems  to  regard  the  Pil.  Pluntb.  Opiat.  as 
the  most  powerful  remedy,  acting  favourably  on  the 
blood,  calming  the  circulation,  subduing  the  nervous 
influence,  and  "correcting  the  degeneracy  of  the 
capillaries  themselves."  Wachsmuth  recommends 
secale  cornutum  in  doses  of  five  grains  ever}"^  half- 
hour.  The  Germans,  who  regard  the  spontaneous 
bleedings  as  critical,  lay  it  down  as  a  principle 
that  they  should  not  be  arrested  too  quickly  lest 
a  vicarious  haemorrhage  occur  in  some  vital  organ. 

Amongst  the  topical  applications,  Mr.  Millar 
condemns  the  use  of  the  cautery,  actual  or  potential, 
in  very  decided  terms.    He  believes  that  in  the 
heemorrhagic  diathesis  they  have  no  virtue  as  hte- 
mostatics,  and  that  the  former,  especially,  inflicts 
almost  irretrievable  injur}'.    "  The  vessels  are  un- 
able to  pucker  and  contract  ;  the  eschar  is  com- 
paratively soft,  and  will  not  adhere  ;  if  it  does  ad- 
here, it  is  imperfectly,  and  for  a  short  period  ; 
the  parts  have  no  plastic  power  necessary  for 
permanent  occlusion  ;  and  the  result  is,  that 
the  cauterisation  either  does  not  arrest  the  bleed- 
ing at  all,  or  it  does  so  only  in  part,  besides  rays- 
tifj'ing  and  obscuring  the  source  of  the  htemor- 
rhage  ;  or  if  the  cessation  be  satisfactory  at  first, 
the  flow  returns  in  a  few  hours  with  redoubled 
vigour  ;  the  bleeding  surface  is  increased,  the  part 
is  being  iiiflanied,  and  more  blood  is  sent  thither, 
and  perhaps,  worst  of  all,  it  is  fast  becoming  wholly 
intolerant  of  pressure."    Mr.  Millar  quotes  nume- 


incrla"'       ^'^as'ble  and  safe,  for  the  purpose  of  rous  cases  which  practically  illustrate  the  correct- 
easing  tbe  quantity  of  fibrine  in  the  general  ness  of  these  views,  showing  that  in  a  great  raajo- 


rity  of  the  cases  in  which  it  has  been  emploj'ed 
death  has  resulted.  To  distinguish  between  ordi- 
nary haemorrhage  of  local  origin,  and  that  pro- 
ceeding from  a  constitulional  vice,  is  thus  of  the 
greatest  importance,  "  seeing  that  in  the  one  the 
cautery  may  be  demanded,  and  its  use  prove  pro- 
fitable ;  while  in  the  other  it  will  not  only  fail, 
but  injure." 

Deligation  of  the  principal  arterial  trunk,  which 
has  occasionallj'  been  resorted  to,  is  equally 
condemned  by  the  eminent  surgeon  from  whose 
paper  we  have  so  largely  quoted.  In  Mr.  Blag- 
den's  case  of  haemorrhage  after  extraction  of  a 
tooth,  quoted  at  large  in  former  editions  of  this 
Dictionary,  after  the  failui-e  of  a  variety  of  re- 
medies, including  the  cautery,  Sir  B.  Brodie  tied 
the  carotid  ;  but  the  case  proved  fatal.  After  tying 
a  principal  vessel,  the  flow  of  blood  is  quickly  re- 
sumed on  the  distal  side  (see  Hemorrhage), 
and  the  capillary  heemorrhage  can  be  but  little,  if 
at  all,  affected.  Even  should  the  original  haemor- 
rhage be  arrested,  the  patient's  life  will  be  com- 
promised by  bleeding  from  the  recent  wound.  In 
a  case  of  Mr.  Wardrop's,  in  which  the  haemorrhage 
was  induced  by  the  insertion  of  a  seton,  this  gen- 
tleman secured  no  less  than  nine  vessels  ;  blood 
continued  to  ooze  from  innumerable  small  orifices 
over  the  whole  surface  of  the  wound,  which  every 
mode  of  treatment  usually  resorted  to  failed  to 
arrest,  and  the  patient  died.  {On  Bleeding,  p.  14.) 
M.  Rous  tied  the  radial  and  ulnar  on  account  of 
bleeding  from  the  palm  ;  his  patient  died  in  the 
course  of  the  evening  ;  the  blood  oozed  not  only 
from  the  palm  of  the  hand,  but  also  from  the  two 
incisions  of  the  fore-arm."  For  analogous  reasons, 
general  inclusion  of  the  bleeding  surface  by  ligature 
is  equally  inappropriate. 

Stt/ptics,  by  their  local  and  astringent  effects  upon 
the  capillaries,  are  useful  in  this,  as  in  ordinary 
haemorrhage  ;  but  the  remedy  most  to  be  relied  on 
is  pressure.  Creosote,  perchloride  of  iron,  or  nitrate 
of  silver,  by  forming  a  coagulum,  may  act  powerfully 
for  a  short  time  as  hcemostatica,  and  fulfil  the  impor- 
tant indication  of  obtaining  a  dry  bed  for  a  compress 
of  lint  or  cotton  ;  but  their  continued  use  being 
inconsistent  with  pressure,  and  far  less  important 
when  this  can  be  applied,  they  must  be  abandoned 
if  they  do  not  quickly  take  effect.  Mr.  Millar 
gives  conclusive  evidenci^,  from  numerous  cases, 
of  its  beneficial  results,  and  states  his  belief  that, 
in  every  successful  case,  pressure,  early  and  judi- 
ciously employed,  has  been  found  one  of  the 
most  important  agents  of  the  cure.  A  lacerated 
wound  has  been  known  to  cease  to  bleed  by  con- 
verting it  into  an  incised  wound. 

All  other  remedies  failing,  the  operation  of 
transfusion  has  been  resorted  to.  Mr.  Lano  had 
a  successful  case,  the  progress  of  which  the  writer 
of  this  article  watched.  The  patient  was  a  lad 
eleven  years  old,  who  had  exhibited  tho  haemor- 
rhagic  tendency  on  former  occasions.  He  had  bled 
for  six  days  from  a  wound  made  in  tho  operation 
for  strabismus,  and  was  reduced  to  tho  most  ex- 
treme state  of  spanffimia,  tlireatening  immediate 
dissolution,  and  ns  a  last  resource,  when  all  hope 
had  vanished,  was  saved  by  transfusion  from  the 
vein  of  a  "  stout  healthy  young  woman."  "  Tho 
wound  at  the  bend  of  the  aim  healed  in  about  ten 
days,  and  the  boy,  after  being  wheeled  out  in  a 
hand-carriage  in  the  open  air,  soon  recovered  his 
appetite  and  strength,  and  in  about  three  weeks 
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went  into  the  country,  whence  he  returned  in  a  few 
days  perfectly  well."  {Lancet,  vol.  i.  1840,  p.  185.) 
It  is  worthy  of  record  that  this  lad  died  of  con- 
sumption a  few  years  afterwards. 

Mr.  Millar  remarks  on  this  operation  : — "There 
is  a  risk  of  bleeding  continuing  to  a  dangerous 
extent  from  the  wound  made  to  reach  the  vein; 
but  experience  is  not  so  very  unfavourable  on  this 
point."  "  Wounds  of  the  larger  blood-vessels, 
such  as  that  in  venesection,  are  usually  found  to 
heal  as  readily  in  haemorrhagic  individuals  as  in 
any  other  set  of  patients.  This,  however,  is  not 
always  the  case."  {Med.  Cliir.  Rev.  vol.  xxix. 
p.  228.)  "  Haemorrhagic  patients  have  perished  by 
the  venesection  wound.  Such  risks  vvill  justly 
deter  us  from  having  recourse  to  transfusion  until 
other  means  have  been  tried  and  failed.  But 
when  in  extremis,  we  ought  surely  to  afford  the 
patient  the  chance,  and  that  no  improbable  one, 
to  be  derived  from  this  dernier  ressort,  the  more 
especially  as  we  have  at  least  one  good  fact  in  its 
favour  afforded  by  Mr.  Lane."  {On  the  Treatment 
of  the  Hcemorrlirigic  Diathesis,  by  James  Millar, 
Esq.,  F.H.S.E.  ^c.  London  and  Edin.  Monthly 
Journal,  1842,  p.  567.  This  paper  contains  refe- 
rences to  numerous  cases  and  to  the  literature  of 
the  subject  generally.)] 
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H.ffiMORRHOrDS  (from  aXfia,  blood,  and 
^60),  to  flow).    See  Pilks. 

H.ai;MOSTATICS.  Substances  which  arrest 
haemorrhage.  Of  these  the  coagulum  of  blood  is 
the  most  important.  The  greater  the  proportion 
of  fibrine  in  the  blood,  and  the  more  dense  the  clot 
the  greater  its  power  as  a  htemostatic.  (See 

H/EMORnHAGE,  II/EMORRHAGIC  DiATHBSI.S.) 

HARE-LIP.  {Labium  Leporinu7n,  hat.;  Bee 
de  Lidvro,  Fr.;  Ilasenscharte,  Lippenspalt,  Ger.) 
A  fissure  or  perpendicular  division  of  one  or  both 
lips.  The  term  has  arisen  from  the  fancied  re- 
semblance of  the  part  to  the  upper  lip  of  a  hare. 
Occasionally  tho  fissure  is  more  or  less  oblique;  it 
may  be  directly  below  the  septum  of  the  nose,  or 
correspond  to  one  of  the  nostrils.  Tho  two  por- 
tions of  tho  lip  are  generally  movable,  and  not 
adherent  to  the  alvenlary  process  ;  in  some  cases 
they  are  closely  attached  to  it. 

Children  are  frequently  born  with  this  kind  of 
malformation,  which  is  called  a  natural  hare-lip, 
while  that  which  is  produced  by  a  wound  is  named 
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accidental  Sometimes  the  portions  of  tlie  lip, 
which  ought  to  be  united,  have  a  considerable 
interspace  between  them,  while  in  other  instances 
they  are  not  much  apart.  The  cleft  is  occasionally 
double,  a.  little  lobe,  or  small  portion  of  the  lip, 
being  situated  between  the  two  fissures  ;  this  is 
termed  a  double  hare-lip. 

The  fissure  mostly  affects  only  the  lip  itself,  and 
usually  the  upper  one.  In  many  cases,  however, 
it  extends  along  the  bones  and  soft  parts  forming 
the  palate,  even  as  far  as  the  uvula;  and  some- 
times those  bones  are  entirely  wanting.  In  a  few 
instances,  the  jaw  not  only  is  imperfectly  ossified 
in  front,  so  that  a  cleft  presents  itself  there,  but 
one  side  of  it  projects  forward,  and  is  at  the  same 
time  inclined  too  much  outward,  drawing  with  it 
the  corresponding  part  of  the  palate,  and  the  sep- 
tum nasi,  so  that  a  very  luisightly  distortion  of  the 
nostril  and  nose  is  produced.  Such  cases  are  de^ 
nominated  complicated  liare-lips. 

[These  deformities  are  often  hereditary.  Se- 
veral children  of  the  same  parents  have  been  so 
born.  Mr.  C.  Forster  records  a  very  interesting 
case  in  which  of  nine  children  of  a  father  who 
had  hare-lip,  two  had  hare-lip,  and  one  defective 
palate;  others  had  imperforate  rectum.  After  the 
birth  of  the  ninth  child  the  operation  for  hare-lip 
was  performed  on  the  father,  and  there  have  been 
two  healthy  children  since.  {Surgical  Diseases  of 
Cliildren,  p.  30.)  In  common  with  many  other 
deformities,  hare-lip  is  the  result  of  some  arrest  or 
irregularity  of  fretal  development.  Simple  hare-lip 
is  merely  non-union  of  the  median  labial  fissure. 
This  may  be  complicated  by  arrested  development 
of  one  or  more  portions  of  the  superior  maxillary 
bone.  The  incisive  portions  of  the  bone,  including 
the  two  incisor  teeth  on  each  side,  have  separate 
centres  of  development.  In  some  animals  each 
constitutes  a  separate  inter-maxillary  bone  ;  and 
in  some  cases  of  hare-lip  it  remains  more  or  less 
perfectly  detached  —  any  fissure  that  may  exist 
corresponding  to  the  line  of  union  between  the 
maxillary  and  inter-maxillary  bones,  or  rather  be- 
tween the  incisive  and  the  palatal  and  facial  por- 
tions of  the  maxillary  bone.  There  is,  very  rarely 
however,  a  central  fissure  with  two  lateral  fissures 
superadded.  Central  fissure,  resulting  from  non- 
union of  the  incisive  and  palatal  portions  of  the 
two  bones,  accompanied  by  non-union  of  the  soft 
parts,  may  be  continued  backwards  through  both 
hard  and  soft  palate,  and  often  so  that  there  is  free 
communication  between  the  nasal  and  oral  cavities. 
Fissure  of  the  hard  palate  on  one  side  only  of  the 
vomer  is  rare.  In  many  of  these  complicated 
eases  the  soft  palate  is  deeply  fissured. 

All  these  clefts  or  fissures  are  due  to  arrest  of 
development  prior  to  the  end  of  the  third  month 
ot  fcetal  existence.  Wagner  {Verlmidhmgcn  dcr 
Oesellscliaft  fur  Gchiirtshulfe  in  Berlin)  has  seen 
two  cases  where  union  of  the  labial  cleft  took 
place  within  the  uterine  cavitj'.  Dr.  P.  Frank, 
who  saw  one  of  these  cases,  has  informed  me  that 
It  was  on  the  left  side  of  the  upper  lip.  Union  had 
taken  place  with  a  distinct  red  cicatrix,  and  that 
ileep  indentation  of  the  free  margin  which  it  is 
our  object  to  avoid  in  operative  proceedin"6. 

iJissure  of  the  lower  lip,  in  the  median  line,  is 
sometinies  seen,  and  may  be  complicated  by  more 
^^^  v^y  rarer"        ^""^  maxillary  bone,  but  it 
A  hare-lip,  in  its  least  degree,  occasions  consi- 
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derable  deformity  ;  and  when  more  marked,  it 
frequently  hinders  infants  from  sucking,  and  makes 
it  indispensable  to  nourish  them  by  other  means. 
When  the  lower  lip  alone  is  affected,  which  is  rare 
as  a  malformation,  the  child  can  neither  retain  its 
saliva,  nor  learn  to  speak,  except  with  the  greatest 
impediment.  The  constant  escape  of  the  saliva, 
besides  being  an  annoyance,  is  found  to  be  detri- 
mental to  the  health;  for  its  loss  impairs  the  di- 
gestive functions,  the  patient  becomes  emaciated, 
and  even  death  would  sometimes  ensue,  if  the  in- 
cessant discharge  of  so  necessary  a  fluid  in  the  ani- 
mal economy  were  not  prevented.  Thus,  a  lady, 
who  was  in  this  state,  consulted  Tronchin,  who 
immediately  saw  the  cause  of  her  indisposition, 
and  recommended  the  fissure  in  the  lip  to  be  united: 
the  operation  was  done,  and  the  dyspeptic  symp- 
toms then  ceased.  And  when  the  fissure  pervades 
the  palate,  the  patient  not  only  articulates  very 
imperfectly,  but  cannot  masticate  nor  swallow,  ex- 
cept with  great  difiiculty,  on  account  of  the  food 
readily  getting  up  into  the  nose. 

[It  is  believed  that  DieiFenbach's  observation  is 
confirmed  by  others,  to  the  effect  that  more  in- 
fants are  born  with  double  than  with  single  hare- 
lip; and  that  the  fact  of  more  single  than  double 
hare-lips  being  operated  on  is  accounted  for  by 
the  great  mortality  in  the  double  cases.  In  addi- 
tion to  the  causes  of  mortality  just  enumerated,  we 
must  also  remember  that  the  inspired  air  is  not 
warmed,  as  in  the  natural  state  of  parts,  before  its 
entry  into  the  air-passages.] 

_  An  early  removal  of  the  deformity  must  ob- 
viously be  very  desirable;  but  as  it  cannot  be  ac- 
complished without  an  operation  attended  with 
some  degree  of  pain,  Dionis,  Garengeot,  and  others 
advise  waiting  till  the  child  is  four  or  five  years 
old,  on  the  supposition  that,  at  an  earlier  age,  the 
child's  agitations  and  cries  would  render  the  ope- 
ration impracticable,  or  derange  all  the  proceedings 
taken  to  insure  its  success.  It  is  plain,  however, 
that  such  reasons  are  not  of  great  weight.  A 
child  four  or  five  years  old,  and  very  often  even 
one  eight  or  ten  years  of  age,  is  more  diflicult  to 
manage  than  an  infant  only  a  few  months  old. 
Every  child  of  the  above  age  has  a  thousand  times 
more  dread  of  the  pain  than  of  the  deformity,  or 
of  the  inconveniences  of  the  complaint  to  which 
he  is  habituated;  while  an  infant  of  tender  years 
fears  nothing,  and  only  feels  the  pain  of  the  mo- 
ment. 

A  more  rational  objection  is  the  liabilitj-  of  in- 
fants to  convulsions  after  oper.ations;  and  this  'las 
induced  many  surgeons  to  postpone  the  cure  of  the 
hare-lip  till  the  child  is  about  two  years  old.  This 
custom  is  also  sanctioned  by  Sir  Astley  Cooper, 
who  mentions  in  his  lectures  'several  instances 
which  have  either  been  communicated  to  him  h}' 
others,  or  have  occurred  in  his  own  practice,  where 
operations  for  tlic  cure  of  hare-lips  in  very  young 
infants  have  had  a  fatal  termination,  in  conse- 
quence of  an  attack  of  convulsions  or  diarrhres. 
The  period  when  dentition  is  completed,  or  the  ago 
of  two  years,  he  therefore  sets  down  as  the  most 
advantageous  for  the  operation. 

Le  Dran  performed  the  operation  on  children 
of  all  ages,  even  on  those  at  the  breast.  B.  Bell 
operated  with  success  on  an  infant  only  three 
months  old.  Muys  advises  it  to  be  undertaken  as 
soon  as  the  child  is  six  months  old.  Koonhuyson 
operated  on  children  ten  weeks  after  their  birth, 


and  all  his  contemporaries  praised  his  singular  dex- 
terity and  success.  As  an  essential  step  to  the 
success  of  the  operation,  he  recommended  hinder- 
ing the  children  from  sleeping  a  certain  length  of 
time  before  it  was  undertalcen,  in  order  that  they 
might  fall  asleep  immediately  afterwards  ;  and 
with  the  same  view  opiates  have  heen  prescribed. 

Baron  Dupuytren  deems  it  unsafe  to  operate 
on  newborn  children,  because  their  flesh  is  so  soft 
that  the  pins  readily  cut  through  it,  and  because 
general  mortality,  independent  of  every  particular 
cause,  being  at  this  age  greater  than  at  any  other 
period  of  life,  it  woiUd  be  imprudent  to  augment 
the  chances  of  death  which  hang  over  the  young 
being,  by  an  additional  one  resulting  from  the 
operation.  On  tlie  whole,  he  infers,  that  the  best 
period  for  operating  is  when  the  infant  is  three 
months  old.    (See  Clin.  Chir.  t.  iv.  p.  90 — 92.) 

[More  recent  experience  has  led  most  surgeons 
of  the  present  day  to  operate  as  soon  as  possible 
after  birth.  Dr.  P.  Frank  informs  me  that  he  as- 
sisted Dr.  Wagner  to  operate  on  a  child  two  hours 
and  a  half  after  birth.  I  have  done  the  operation 
myself  four  hours  after  birth,  and  the  infant  fell 
asleep  before  the  application  of  the  suture  was 
completed.  Langenbeck,  who  advocates  early 
operation  strongly,  says  he  has  frequently  seen 
children  fall  asleep  thus  before  the  surgeon's  task 
is  over. 

Quite  apart  from  other  considerations,  early 
operation  seems  desirable  on  account  of  the  ac- 
knowledged influence  which  closure  of  the  labial 
fissure  exercises  in  promoting  union  of  the  palatine 
cleft.  In  the  first  year  of  life,  the  growth  of  the 
incisive  portion  and  alveolar  process  is  more  rapid 
than  that  of  the  palatine  process.  Union,  there- 
fore, must  commence  anteriorly,  and  it  is  obvious 
that  it  must  be  favoured  by  the  pressure  exercised 
by  the  united  lip,  which  can  then  be  used  for  the 
purpose  of  suction.  Without  this  pressure,  muscu- 
lar action  would  evidently  tend  to  increase  the 
breadth  of  the  fissure.] 

Putting  out  of  consideration  the  partial  success 
wliich  has  attended  the  use  of  blistering  plaster, 
for  making  the  edges  of  the  fissure  raw  and  capable 
of  union,  all  practitioners  entertain  the  same  sen- 
timent with  regard  to  the  object  of  this  operation, 
which  consists  in  reducing  the  preternatural  solu- 
tion of  continuity  to  the  state  of  a  simple  wound, 
by  cutting  off  the  edges  of  the  separated  parts 
throughout  their  length,  and  tiien  keeping  these 
parts  in  contact  until  they  have  completely  grown 
together.  But,  although  such  principles  have 
been  generally  admitted,  there  was  formerly  some 
difference  of  opinion  with  respect  to  the  best  me- 
thod to  be  followed  in  practice ;  some  operators 
having  preferred  sutures  for  keeping  the  edges  of 
the  wound  in  contact,  while  others  disapprove  of 
them,  believing  that  a  perfect  cure  might  always 
be  accomplished  by  means  of  adhesive  plaster  and 
a  uniting  bandage,  so  as  to  save  the  patient  from 
all  the  pain  and  annoyance  of  sutures. 

Modern  surgeons  do  not  doubt  that  a  hare-lip 
may  possibly  be  cured  by  means  of  adhesive  plaster 
and  uniting  bandages,  quite  as  perfectly  as  with  a 
suture;  and  they  readily  allow  that  the  first  of 
these  methods,  as  being  more  simple  and  less  pain- 
ful, would  be  preferable  to  the  latter  if  it  were 
equally  sure  of  succeeding.  But  it  is  far  more  un- 
certain in  its  effect.  To  accomplish  a  complete 
cure,  the  parts  to  be  united  must  be  maintained  in 
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perfect  contact  until  they  have  contracted  the  ne- 
cessary adhesion;  and  how  can  we  always  depend 
upon  a  bandage  for  keeping  them  from  being  dis- 
placed? What  other  means,  besides  a  suture, 
affords  in  this  respect  perfect  security  ? 

I  shall  first  describe  the  operation  as  usually 
performed  at  the  present  day.  It  may  be  divided 
into  three  stages.  1.  Loosening  the  lip.  2.  Paring 
the  edges  of  the  cleft.    3.  Uniting  the  raw  edges. 

1.  Loosening  the  Lip. — The  first  thing  is  to  ex- 
ivmine  whether  there  is  any  adhesion  of  the  lip  to 
the  gum;  and,  if  there  be,  to  divide  it  with  a  knife. 
Some  authors  {Sharp)  recommend  the  frsenulum, 
which  attaches  the  lip  to  the  gum,  always  to  be 
divided:  but  when  the  hare-lip  is  at  some  distance 
from  this  part,  it  will  not  be  in  the  way  of  the 
operation,  and  need  not  be  cut.  On  the  other 
hand,  when  the  frtenulum  is  situated  in  the  centre 
of  the  division,  it  should  be  divided  beforehand. 

[In  separating  the  lip  from  the  alveolar  process, 
to  loosen  the  parts,  Soupert  (Nouveau  Procede.  pour 
leBec  cleLievre,  Brussels,  1858)  is  careful  to  preserve 
the  labial  fr<Bnum,  as  he  imagines  that  in  after-life 
the  lip  loses  much  of  its  characteristic  expression  if 
the  frasnum  be  removed.] 

When  one  of  the  incisor  teeth,  opposite  the  fis- 
sure, projects  forward,  it  must  be  drawn,  lest  it 
irritate  the  parts  after  they  have  been  brought  into 
contact. 

Sometimes,  but  particularly  when  a  cleft  exists 
in  the  bony  part  of  the  palate,  a  portion  of  the 
upper  jaw  forms  such  a  projection,  just  in  the  situ- 
ation of  the  fissure  in  the  lip,  that  it  would  render 
the  union  very  difficult,  if  not  impracticable.  In 
this  circumstance,  the  common  plan  has  been  to 
cut  off  the  projecting  angles  of  bone  with  a  strong 
pair  of  bone-nippers.  The  part  was  then  healed, 
and  the  operation  for  the  hare-lip  performed.  Cut- 
ting off  the  projection  of  bone  leads  to  a  diminu- 
tion m  the  diameter  of  the  bone,  which  no  longer 
corresponds  to  the  lower  jaw-bone,  and  great  dis- 
figurement, and  even  inconvenience  in  mastication, 
are  the  consequences.  Hence,  Desault  used  to 
employ  simple  compression,  by  which  means  the 
prominence  was  usually  reduced  in  a  few  weeks 
and  the  opportunity  aftbrded  of  operating  for  the 
cure  of  the  hare-lip.  {Oitwres  Cliir,  t  ii  p  ''07  ) 
Of  course  the  actual  necessity  of  using  bone-nippers 
or  even  of  having  recourse  to  compression,  will  de- 
pend upon  circumstances;  for  if  the  prominence  of 
bone  be  sharp  and  irregular,  no  surgeon,  I  conceive 
would  hesitate  about  the  removal  of  such  inequali- 
ties in  preference  to  the  trial  of  pressure;  but  a 
moderate  prominence  of  bone,  without  any  sharp, 
irritating  edges,  or  angles,  will  not  hinder  the  suc- 
cess of  the  operation;  and  even  the  propriety  of 
removing  teeth  must  entirely  depend  upon  their 
being  likely,  by  their  direction,  to  irritate  the  lip, 
and  disturb  the  union  of  the  fissure. 

One  serious  objection  to  cutting  away  the  pro- 
jection of  the  jaw  is  the  deformity  afterwards, 
likely  to  continue  during  life,  from  the  deficiency 
of  the  incisor  teeth;  and  another  is  the  subsequent 
overlapping  of  the  lower  jaw,  and  its  projection 
beyond  the  upper  one  ;  communicating  to  the 
mouth  an  appearance  seen  in  very  old  subjects. 
These  were  the  considerations  which  have  induced 
me  to  employ  pressure,  which  is  much  more  con- 
veniently applied  by  means  of  a  kind  of  spring  truss, 
adapted  to  the  child's  head,  than  with  bandages, 
which  woiild  be  seriously  annoying,  and  the  right 
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action  of  which  could  not  be  regulated  without 
the  utmost  difficulty.  When  some  of  the  bone 
must  be  cut  away,  on  account  of  its  roughness  and 
angular  prominences,  I  advise  the  practitioner  to 
remove  only  the  irritating  points,  and  afterwards 
have  recourse  to  pressure. 

In  a  boy,  thirteen  years  old,  where  the  alveolar 
process  jutted  forward,  M.  Gensoul  took  hold  of  it 
with  a  strong  pair  of  forceps,  and  brought  it  into 
the  perpendicular  position  by  main  force.  This 
rough  method  succeeded  perfectly.  (See  J.  F. 
Matgaigne,  in  Manuel  de  Med.  Optr,  p.  444, 
ed.  2.) 

[There  cannot  now  be  any  difference  of  opinion 
with  regard  to  the  advisability  of  pressing  the  pro- 
minent inter-maxillary  bone  backwards.  As  a 
general  rule  it  should  be  done.  Its  removal  is 
only  indicated  when  it  is  very  imperfectly  deve- 
loped or  deformed.  The  manner  of  attaining  the 
object  is  not  of  great  consequence,  provided  it  be 
obtained.  Sometimes  it  may  be  pressed  backwards 
by  the  fingers.  Some  operators  divide  the  vomer  ; 
others  follow  Blandin's  example,  who  fractured  the 
osseous  connection  between  the  vomer  and  inter- 
maxillary bones.  Langenbeck  divides  the  trian- 
gular cartilage  of  the  nose.  If  any  portion  of  the 
projecting  inter-maxillary  bone  be  removed  by 
cutting  pliers,  the  actual  cautery  should  be  ap- 
plied to  the  bleeding  surface  of  bone,  as  oozing 
of  blood  is  very  apt  to  continue,  and  has  proved 
fatal.] 

_  2.  Paring  tlie  Edges  of  the  Cleft. — In  the  opera- 
tion for  single  hare-lip,  the  grand  object  is  to  make 
as  smooth  and  even  a  cut  as  possible,  in  order  that 
it  may  more  certainly  unite  by  the  first  intention, 
and  be  of  such  a  shape  that  the  cicatrix  may  form 
only  one  narrow  line.    Hence,  in  this  country  the 
edges  of  the  iissure  are  cut  off  with  a  sharp  knife. 
One  plan  is  to  place  any  flat  instrument,  such  as 
a  piece  of  horn,  wood,  or  pasteboard,  underneath 
one  portion  of  the  lip,  and  then,  holding  the  part 
stretched  and  supported  on  it,  to  cut  away  the 
whole  of  the  callous  edge.    Another  is  to  hold  the 
part  with  a  pair  of  forceps,  the  under  blade  of 
which  is  much  broader  than  the  upper  one :  the 
first  serves  to  support  the  lip,  the  other  contributes 
also  to  this  effect,  and,  at  the  same  time,  serves 
as  a  sort  of  ruler  for  guiding  the  knife  in  an  accu- 
rately  straight  line.    When  the  forceps  are  pre- 
ferred, the  surgeon  must  of  course  leave  out  of  the 
tipper  blade  just  as  much  of  the  edge  of  the  fissure 
as  is  to  be  removed,  so  that  it  can  be  cut  off  with 
one  sweep  of  the  knife.    This  is  to  be  done  on 
each  side  of  the  cleft.    But  at  the  present  day 
most  surgeons  remove  the  margins  of  the  fissure 
by  transfixing  the  lip  with  a  long  sharp-pointed 
narrow  bistoury  just  above  the  upper  end  of  the 
cleft,  and  then  cutting  towards  the  red  portion  of 
the  lip,  while  the  part  is  held  and  stretched  by  the 
Burgeon  himself,  or  his  assistant.    One  side  of  the 
cleft  is  thus  pared  off,  and  then  the  other  ;  parti 
cnlar  care  being  taken  to  remove  a  small  piece  of 
the  red  part  of  the  lip  on  each  side,  lest  an  ugly 
notch  should  be  left  in  that  situation.    This  is  the 
plan  ordniarily  followed  by  Mr.  Listen. 

In  France,  tlie  edges  of  the  fissure  are  always 
taken  off  with  a  pair  of  strong,  sharp,  long-handled 
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advocate  in  Desault  (fEuvr.  Chir.  t.  ii.  p.  179) 
and  B.  Bell  was  also  in  favour  of  them. 

In  cutting  off  the  edges  of  the  fissure,  the 
cision  must  be  carried  to  the 
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hp  ;  and  even  when  the  fissure  does  not  reach 
wholly  up  the  lip,  the  same  thing  should  be  done  ; 
for,  in  this  manner,  the  sides  of  the  wound  will 
admit  of  being  applied  together  more  uniformly, 
and  the  cicatrix  will  have  a  better  appearance! 
We  should  also  not  be  too  sparing  of  the  edges 
which  are  to  be  cut  off.  Practitioners,  says  M. 
Louis,  persuaded  that  the  hare-lip  was  a  division 
with  loss  of  substance,  have  invariably  advised  the 
removal  of  the  callous  edges.  But,  in  the  natural 
hare-lip  there  is  no  callosity  ;  the  margins  of  the 
fissure  are  composed,  like  those  of  the  lip  itself,  of 
^  Pilpy?  fresh-coloured,  vermilion  flesh,  covered 
with  an  exceedingly  delicate  cuticle.  The  whole 
of  the  part  having  this  appearance  must  be  taken 
away,  together  with  a  little  of  the  true  skin.  At 
the  lower  part  of  the  fissure  a  rounded  red  sub- 
stance is  commonly  situated,  which  it  is  absolutely 
necessary  to  include  in  the  incision.  Were  this 
neglected,  the  union  below  would  be  unequal,  and, 
through  an  injudicious  economy,  a  degree  of  de- 
formity would  remain.  The  grand  object,  how- 
ever, is  to  make  the  two  incisions  diverge  at  an 
acute  angle,  so  that  the  edges  may  be  put  into 
reciprocal  contact  their  whole  length,  without  the 
least  inequality. 

[The  next  object,  after  doing  everything  to  secure 
perfect  union  by  the  first  intention,  is  to  prevent 
the  formation  of  an  indentation  at  the  free  margin 
of  the  united  lip,  just  at  the  lowest  point  of  the 
imited  fissure.     This  indentation  is  not  only  a 
deformity,  but  it  must  also  impede,  to  some  extent, 
perfect  articulation  of  the  labial  sounds.  Mal- 
gaigne's  mode  of  paring  the  edges  prevents  this 
indentation.    He  separates  a  strip  from  each  edge, 
by  carrying  two  incisions  from  above  downwards, 
towards,  but  not  through,  the  free  margin  of  the 
lip.    The  two  upper  thirds  of  the  strip  are  then 
cut  avvay,  and  the  lower  third  pressed  downwards 
and  united,   forming  a  projection  downwards. 
Other  operators  obtain  a  nearly  similar  result  by 
making  an  elliptical  incision  on  each  side  instead  of 
the  oblique  cut.    The  objection  is,  that  infants  are 
apt  to  suck  at  the  small  protuberance  remaining 
at  the  inferior  angle  of  the  united  fissure,  and  loss 
of  blood  may  thus  take  place.    The  method  of  Lan- 
genbeck is  perfect  in  this  respect,  especially  when 
the  fissure  is  lateral.    One  side  is  pared  simply,  the 
lower  end  of  the  cut^  curving  outwards  ;  the  other 
side  is  pared  almost  after  Malgaignc's  method,  and 
the  lower  free  border,  whicb  is  not  removed, 
passes  over  the  median  line  for  some  distance,  and 
is  united  with  the  opposite  border.    The  cicatrix 
is  thus  vertical  at  the  upper  part  and  oblique  at  the 
lower  part,  and  no  contraction  of  the  cicatri.^  can 
lead  to  notching  or  indentation  of  the  free  border  of 
the  lip.] 

These  observations  particularly  refer  to  the 
most  simple  form  of  hare-lip,  viz.  to  that  which 
presents  only  one  fissure.  When  there  are  two 
clefts,  the  cure  is  accomplished  on  the  same  prin- 
ciple ;  but  it  is  r.athcr  more  difiicult  of  execution  ; 
80  that  the  old  surgeons,  until  the  time  of  Heister, 
almost  all  regarded  the  operation  for  the  double 
hare-lip  as  impracticable  :  only  a  few  described  it, 
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this  way  with  success.  (Mem.  de  I' Acad,  de  CMr. 
t.  iv.  4to.)  M.  Louis  was  of  opinion  that  all 
difficulties  would  be  obviated  by  doing  the  opera- 
tion at  two  different  times,  and  awaiting  the  per- 
fect cure  of  one  of  the  fissures  before  that  of  tlie 
other  was  undertalcen.  Experience  proves,  how- 
ever, that  it  is  not  essential  to  perform  two  ope- 
rations for  the  cure  of  the  double  hare-lip.  Desault 
found  that  when  the  edges  of  the  two  fissures  were 
pared  off,  and  care  taken  to  let  one  of  the  pins 
pass  across  the  central  piece  of  the  lip,  the  prac- 
tice answered  extremely  well.  (See  CEuvres  Chir. 
t.  ii.  p.  201.) 

Dupuytren  had  a  particular  method  of  operating 
in  some  cases  of  complicated  hare-lip.  He  ob- 
served that  when  the  labial  tubercle  was  inserted 
very  close  to  the  point  of  the  nose,  its  union  to  the 
lateral  parts  drew  the  lip  upwards,  and  exposed 
the  gums  and  teeth;  while  the  nose  itself  was 
palled  down  and  flattened  in  a  most  ugly  man- 
ner. Hence  he  conceived  that  it  would  be  bet- 
ter to  employ  the  labial  tubercle  in  forming  the 
lower  part  of  the  partition  of  the  nose,  and  to  unite 
at  once  the  lateral  portions  of  the  lip.  He  first 
divided  with  a  bistomy  the  fold  of  mucous  mem- 
brane uniting  the  labial  tubercle  to  the  osseous 
one,  and  then,  with  a  pair  of  cutting  forceps,  re- 
moved all  such  portions  of  the  latter  as  projected 
beyond  the  anterior  level  of  the  jaws.  He  next 
pared  off  the  sides  of  the  cutaneous  tubercle  and 
its  lower  edge.  These  things  having  been  done, 
the  vertical  margin  of  the  fissure,  on  each  side,  was 
cut  off  with  a  pair  of  scissors.  The  two  lateral 
portions  of  the  lip  were  now  brought  together  and 
united  with  two  pins  ;  and  then  the  fresh-cut 
bleeding  middle  tubercle  was  laid  over  the  bony 
partition  of  the  nostrils,  of  which  it  was  to  form  the 
lower  portion.  A  third  pin  was  applied  so  as  to 
include  at  once  the  upper  end  of  each  part  of  the 
lip,  and  the  loose  extremity  of  the  reflected  tubercle. 
Lastly,  two  interrupted  sutures  united  the  angles 
of  this  tubercle  to  the  lateral  portions  of  the  lip. 
The  sutures  were  assisted  with  strips  of  adhesive 
plaster,  and  a  bandage,  that  made  pressure  on  the 
apex  of  the  nose,  so  as  to  keep  the  flap  from  being 
too  much  stretched,  (See  Clin.  Chir.  t.  iv.  p.  92.) 

[Four  interesting  cases  in  which  this  practice  has 
been  followed  are  recorded  byMr.Fergusson.  {Prac- 
tical Surgery,  p.  572,  673.)  Voss,  of  Christiania, 
has  recently  revived  the  operation  h,  deux  temps, 
first  uniting  one  side  to  convert  the  double  into 
a  single  hare-lip,  and  three  weeks  afterwards  de- 
pressing the  inter-maxillary  protuberance  and  unit- 
ing the  remaining  fissure.  The  cases  must  be  very 
rare,  however,  in  which  it  would  not  be  preferable 
to  complete  the  operation  at  one  sitting. 

3.  tjnion  of  the  raw  edges  may  be  effected  by 
ordinary  insect  needles,  or  hare-lip  pins  with  glass 
or  wax  heads,  or  silver  pins  with  movable  steel 
points,  or  by  some  modification  of  the  quill  suture, 
such  as  Mr.  Brooke's  beads,  or  the  metal  button  of 
Mr.  Wood,  of  Gloucester;  or,  lastly,  by  the  simple 
suture,  interrupted  or  uninterrupted,  of  silk  or  of 
wire.] 

Although  the  generality  of  surgeons  use  tho 
twisted  suture,  Sir  Astley  Cooper  gave  tho.  prefer- 
ence to  thn  common  interrupted  suture,  on  account 
of  the  difficulty  sometimes  experienced  in  with- 
drawing the  pins,  and  the  liability  of  the  new  ad- 
hesions to  be  broken  on  the  occasion  ;  whereas  the 
threads  of  a  common  suture  may  be  cut,  and  taken 


out  with  the  greatest  facility.  However,  as  most 
children  cry  on  the  removal  of  the  suture,  whether 
one  kind  or  the  other  be  employed,  the  only  safe  plan 
is  not  to  withdraw  the  pins  or  ligatures  till  three  or 
four  complete  days  have  elapsed  from  the  time  of 
the  operation,  when  the  adhesions  will  be  tolerably 
strong  ;  and  the  cheeks  should  always  be  held  for- 
ward by  an  assistant,  until  the  plasters,  and,  if 
deemed  necessary,  compresses  and  a  bandage,  have 
been  put  on. 

[At  Guy's  Hospital,  Mr.  Cock  and  Mr.  Forster 
have  followed  Sir  Astley  Cooper's  practice,  but 
employ  the  uninterrupted  suture.  Most  surgeons, 
however,  prefer  some  form  of  hare-lip  pins,  believing 
that  union  is  more  certainly  attained  by  their  use, 
and  that  the  objection  to  the  scar  at  the  points  of 
exit  and  entrance  is  trivial.]  The  simplest  pin  is 
that  used  by  Dr.  Barton,  of  Philadelphia,  who 
prefers  a  piece  of  iron  wire,  with  a  point  made  by 
simply  cutting  it  with  a  pair  of  scissors.  Thus  he 
avoids  the  risk  of  the  steel  point  slipping  off  the 
pin,  and  remaining  within  the  lip  ;  an  accident 
which  Dr.  Reese  states  has  often  happened.  "  So 
many  failures  "  says  he,  "  have  occurred  from  the 
pins  being  torn  out  by  the  child,  or  catching  in  the 
nurse's  clothes,  that,  if  there  were  no  other  objec- 
tion to  the  use  of  pins,  they  ought  to  be  abandoned. 
Many  surgeons  in  this  country  [the  United  States], 
and  among  these  Dr.  Mott,  have  adopted  the  in- 
terrupted suture  in  cases  of  hare-lip,  and  with  the 
most  satisfactory  results."  Notice  is  then  taken 
of  Sir  Astley  Cooper's  relinquishment  of  the  twisted 
suture.    (See  Z)r.  Reese's  Amer.  ed.  of  this  Diet.) 

It  is  obvious  that  a  great  deal  of  exactness  is  re- 
quisite in  introducing  the  pins,  in  order  that  the 
edges  of  the  incision  may  afterwards  be  precisely 
applied  to  each  other.  For  this  purpose  some 
surgeons  previously  place  the  sides  of  the  wound 
in  the  best  position,  and  mark  with  a  pen  the 
points  at  which  the  pins  should  enter  and  come 
out  again.  The  pins  ought  never  to  extend  more 
deeply  than  about  two  thirds  through  the  sub- 
stance of  the  lip.  [The  lowest  pin  should  be  in- 
troduced first,  just  at  the  red  margin  of  the  lip, 
and  close  to  the  orifices  of  the  bleeding  coronary 
arteries,  so  that  the  pressure  of  the  two  opposed  sur- 
faces may  compress  the  vessels  and  stop  the  bleed- 
ing. The  next  pin  should  be  introduced  about 
half  an  inch  above  the  first;  and  a  third,  or  even  a 
fourth,  may  be  necessary.  A  piece  of  thread  or 
stocking-cotton  is  then  to  be  repeatedly  wound 
round  the  ends  of  each  pin,  from  one  side  to  the 
other,  in  the  form  of  a  figure  of  8,  each  pin  being 
treated  separately.  Lastly,  the  steel  points  of  the 
pins  are  to  be  taken  off  by  a  pair  of  cutting  pliers, 
and  collodion  may  be  brushed  over  tho  threads 
until  they  are  saturated  with  it. 

Various  kinds  of  plaster,  compresses,  and  ban- 
dagos  have  been  used  for  pushing  the  cheeks  for- 
ward and  causing  the  lip  to  part,  so  as  to  take  off 
all  strain  upon  tho  stitches.  By  far  the  best  is 
Hainsby's  truss,  so  strongly  recommended  by  Mr, 
Fergusson.    (Op.  cit.  p.  671.) 

In  general,  the  pins  may  be  removed  on  the 
fourth  day.  When  collodion  has  been  used,  no 
plaster  is  required,  as  tho  threads  saturated  with 
dry  collodion  adhcn;  for  many  days,  and  form  ex- 
cellent splints.  When  collodion  has  not  been  used, 
or  the  threads  have  come  oif,  a  strip  of  plaster  may 
be  applied  to  support  a  delicate  cicatrix. 

Mr.  Allen  Duke  {Lancet,  12  March  18S8)  re- 
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commends  the  iiSe  of  internal  sutures  to  secure 
union  of  the  mucous  membrane,  and  his  practice 
has  been  followed  by  others  ;  but  it  is  not  to  be 
recommended,  as  these  internal  sutm-es  irritate  the 
infant  unnecessarily. 

If  union  by  first  intention  fail,  the  granulating 
edges  may  be  brought  together  again,  either  by 
suture,  or  by  careful  application  of  the  truss  and 
plaster  ;  and  good  imion  is  frequently  obtained  in 
this  way  after  apparent  failure. 

During  the  first  few  hours  after  operation,  it  is 
alwaj's  necessary  to  be  on  the  watch  for  quiet  in- 
sensible hajmorrhage  into  the  child's  mouth.  A  good 
deal  of  blood  is  often  swallowed,  and  melaena  is 
frequently  observed  after  hare-lip  operations.  In 
those  cases  where  young  children  have  been  said 
to  die  of  "  convulsions  "  after  these  operations,  the 
convulsions  have  most  probably  been  heemor- 
rhagic] 

The  pins  should  be  introduced  at  least  two  thirds 
of  the  way  through  the  substance  of  the  lip,  lest  a 
furrow  should  remain  on  the  inside  of  the  part 
which  might  allow  pieces  of  food  to  lodge  in  it. 
There  is,_however,  a  stronger  reason  for  attending 
to  this  circumstance,  viz.  the  heemorrhage  which 
may  take  place  when  it  is  neglected.    As  soon  as 
the  edges  of  the  wound  have  been  brought  together 
by  means  of  the  sutui-e,  and  the  pins  are  properly 
placed,  the  bleeding  ceases  ;  but  when  the  pins 
have  not  been  introduced  deeply  enough,  and  the 
posterior  surfaces  of  the  incisions  are  not  applied 
to  each  other,  the  blood  may  continue  to  run  into  the 
mouth,  and  give  the  surgeon  an  immense  deal  of 
trouble.    In  the  memoir  written  by  Louis  there  is 
a  case  in  which  the  patient  died  in  consequence  of 
such  an  accident.    Persons  who  had  undergone 
the  operation  were  formerly  advised  to  swallow 
their  spittle,  even  though  mixed  with  blood,  in 
order  to  avoid  disturbing  the  wound  by  getting  rid 
of  it  otherwise.  In  the  case  alluded  to,  the  patient, 
who  had  been  operated  upon  for  a  cancerous  affec- 
tion of  the  lip,  swallowed  the  blood  as  he  had  been 
directed  to  do,  and  he  bled  so  profusely  that  he 
died.  On  the  examination  of  the  body,  the  stomach 
and  small  intestines  were  found  full  of  blood. 

When  there  is  a  fissure  in  the  bones  forming  the 
roof  of  the  mouth,  it  usually  diminishes,  and  gradu- 
ally closes,  after  the  hare-lip  is  cured.  But  this 
does  not  always  happen  ;  and  when  the  parts  re- 
main so  considerably  separated  as  to  obstruct  speech 
and  deglutition,  or  cause  any  other  inconvenience, 
a  plate  of  gold  exactly  adapted  to  the  arch  of  the 
palate  may  sometimes  be  usefully  employed.  In 
such  cases  dentists  usually  fix  the  plate  of  gold  by 
means  of  springs  of  the  same  metal.  Platina,  which 
IS  cheaper,  might  be  used  for  the  same  purpose. 
[The  subject,  however,  of  artificial  palates  is  one  on 
which  much  mechanical  ingenuity  has  been  use- 
fully exerted,  especially  of  late,  since  the  hardened 
rubber  called  vulcanite  has  been  used  by  dentists, 
Mr.  Parkinson  has  published  some  interesting  cases, 
showing  how  admirably  this  substance  may  be  em- 
ployed for  artificial  palates.  Fissure  of  the  soft 
pala,te  may  be  closed  either  by  operation,  or  by  the 
addition  of  a  sort  of  curtain  of  rubber  to  the  vulcan- 
ite palate.    (See  Palate;  Staphyi.oraphy.) 

In  cases  where  the  notch  or  indentation  has  been 
allowed  to  remain  after  the  cure  of  hare-lip,  it  may 
easily  be  remedied  by  paring  off  the  red  margin  of 
ine  lip  on  both  sides  and  uniting  the  raw  surfaces 
accurately.    The  mucous  ring  formed  by  the  lips 
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is  so  extensible  that  this  proceeding  is  very  easy 
and  successful.] 

T.  Spencer  Wells. 
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HEAD,  INJURIES  OF  THE.  [Under  this 
division  are  included  all  injuries  affecting  the  scalp 
and  pericranium,  the  skull  itself,  the  membranes  of 
the  brain,  and  the  encephalon. 

The  position  of  the  human  cranium  at  the  sum- 
mit of  the  spinal  column,  and  the  remarkable 
structure  and  arrangement  of  its  bones,  afford  evi- 
dence of  an  all-wise  provision  against  external 
injury  ;  but  its  exposed  position  renders  it  liable 
to  accidents  from  which  no  foresight  could  have 
protected  it.  The  pulpy  tissue  of  which  the  brain 
is  composed  is  obviously  predisposed  to  concussion, 
contusion,  and  laceration,  from  the  unyielding  na- 
ture of  its  bony  walls,  and  this  predisposition  to 
injury  increases  as  the  skull  becomes  consolidated 
by  growth  ;  nevertheless  the  effects  of  external 
violence  are  very  materially  modified,  by  the 
elasticity  and  springiness  of  the  processes  of  tlie 
dura  mater,  which  are  interposed  between  the 
segments  of  the  brain,  and  by  the  soft  cushion  of 
cerebro-spinal  fluid  on  which  this  delicate  organ 
rests.] 

Injuries  of  the  Scalp. 


[In  this  article  will  be  considered,  first,  injuries 
of  the  scalp.  The  scalp  is  composed  of  the  following 
tissues  arranged  in  strata.  The  common  integument 
constitutes  the  first  layer  ;  this  is  comparatively 
inelastic,  and  connected  to  the  subjacent  tendon  of 
the  occipito-frontalis  muscle  by  aponeurotic  slips, 
in  the  interspaces  of  which  is  found  a  large  quan- 
tity of  firm  granular  fat :  numerous  blood-vessels 
and  nerves  are  distributed  upon  it,  and  it  is  en- 
dowed with  a  higli  degree  of  sensibility'.  Beneath 
this  lies  the  occipito-frontalis  muscle  with  its 
broad  flat  tendon  stretched  between  its  anterior 
and  posterior  muscular  bellies.  Laterally  are  the 
temporal  aponeuroses  and  the  temporal  muscles. 
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The  occipito-frontalis  is  loosely  connected  with  the 
external  pericranium  by  a  distinct  layer  of  cellu- 
lar membrane,  in  which  also  are  distributed  in- 
numerable small  vessels.  The  intimate  connection 
between  the  skin  and  the  occipito-frontalis  tendon 
is  not  without  its  interest  in  a  surgical  point  of 
view,  for  it  explains  the  fact  that  in  extensive 
lacerations  of  the  scalp  it  is  rare  that  a  part  of 
any  magnitude  becomes  completely  detached ;  and 
as,  from  the  same  cause,  the  skin  cannot  retract 
after  laceration,  the  edges  of  the  wound  are  easily 
retained  in  apposition  after  they  have  been  re- 
adjusted. A  close  sympathy  between  the  various 
strata  which  compose  the  scalp  results  from  the 
union  of  their  blood-vessels, —  a  sympathy  which 
from  a  similar  cause  exists  between  the  pericra- 
nium and  the  bones,  and  between  the  bones  and 
the  dura  mater  :  thus  a  continuous  sympathy  may 
be  traced  between  the  surface  of  the  scalp  and  the 
cerebral  meninges. 

Contusions  of  the  Scalp. —  Independently  of 
ordinary  bruises,  to  which  this  part  is  obvi- 
ously very  liable,  there  are  two  forms  of  con- 
tusion of  considerable  interest,  and  which  vary 
materially  in  their  character  and  result  :  thus 
it  happens  that  in  bruises  of  the  scalp  eiFusion  of 
blood  occurs  in  some  cases  beneath  the  tendon  of 
the  occipito-frontalis  to  an  enormous  extent,  whilst 
in  others  the  effusion  is  limited  to  a  circumscribed 
space,  and  from  its  peculiar  position  assumes  a 
shape  and  condition  which  often  lead  the  inex- 
perienced to  an  entire  misconception  of  its  true 
character.  There  is  scarcely  any  limit  to  the  ex- 
tent of  the  extravasation  beneath  the  tendon  of  the 
occipito-frontalis  :  every  surgeon  of  experience  can 
bear  witness  to  the  truth  of  this  assertion.  We  have 
seen  the  scalp  raised  up  in  the  form  of  a  soft  undu- 
lating bag  extending  on  either  side  as  far  as  the 
zygoma,  and  protruding  the  skin  of  the  forehead 
so  as  to  produce  a  deformity  in  this  direction  which 
totally  altered  the  outline  of  the  features.  Expe- 
rience leads  us  to  believe  that  these  extensive 
effusions  are  more  common  in  children.  The 
effusion  is  occasionally  bounded  by  an  irregular  line 
of  coagulum  which  seems  to  limit  its  extent.  Such 
effusions  under  simple  treatment  usually  disappear 
in  a  few  days,  but  occasionally  partial  suppurations 
occur,  necessitating  more  active  surgical  inter- 
ference. Rest,  slightly  elevating  the  head,  cold 
applications,  gently  supporting  but  not  compressive 
bandaging,  comprise  the  category  of  external  reme- 
dies ;  whilst  free  purging  and  a  moderately  anti- 
inflammatory regimen,  succeeded  by  a  more  gene- 
rous diet,  are  necessary  to  promote  absorption  of 
the  effused  blood.  It  happens  occasionally  that  a 
portion  remains  unabsorbed  for  weeks  ;  never- 
theless it  is  better  to  abstain  from  cutting  the 
Bcalp,  unless  a  blush  of  inflammation  indicates 
approaching  suppuration  :  the  formation  of  matter 
may  be  advantageously  anticipated  by  an  early 
opening. 

When  effusion  of  blood  takes  place  in  the 
meshes  of  the  condensed  tissue  connecting  the 
skin  to  the  tendon  of  the  occipito-frontalis,  its 
extent  is  more  limited,  but  it  gives  rise  to  a  very 
remarkable  condition.  When  the  part  is  exa- 
mined the  impression  communicited  to  the  fingers 
is  as  if  the  surface  of  the  scalp  were  depressed 
into  a  cuplike  form :  this  is  most  probably  due 
first  to  the  limited  extent  of  the  effusion,  and 
next  to  the  imperfect  coagulation  of  the  blood, 
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the  centre  being  in  a  fluid  state.  Such  cases  may- 
be mistaken  for  depressed  fracture  of  the  skull : 
the  diagnosis  is,  however,  very  easy.  If  the 
thumb-nail  is  firmly  pressed  against  the  margin  of 
the  apparent  depression  an  indentation  is  made, 
whilst  if  the  bone  is  really  depressed  no  impres- 
sion can  be  made  on  it  in  this  manner.  It  cer- 
tainly happens  that  cases  occasionally  occur  of  such 
ambiguity  that  a  surgical  exploration  is  quite 
justifiable,  even  where  the  cupping  arises  from 
effusion  of  blood;  for  although  no  surgeon,  in  the 
absence  of  symptoms  of  pressure  on  the  brain, 
would  willingly  cut  through  the  coagulum  to  the 
bone  for  the  purpose  of  examining  the  skull,  yet 
if  symptoms  of  pressure,  however  obscure,  exist, 
he  has  no  alternative,  but  must  make  an  incision, 
as  a  fracture  may  be  found  beneath  the  extravasa- 
tion, and  effusion  of  blood  upon  the  dura  mater 
may  be  detected  under  the  fractured  bone.  We 
have  seen  many  instances  of  this.  The  local  and 
general  treatment  for  the  relief  of  these  limited 
effusions  is  similar  to  that  recommended  in  the 
preceding  class  of  cases,  but  bandages  may  be  dis- 
pensed with.  The  effusion  will  be  found  generally 
in  the  meshes  of  the  subcutaneous  cellular  tissue. 
We  have  verified  this  statement  by  necessary  ex- 
plorative incisions  during  life,  and  by  post-mortem 
examination.  Similar  appearances  may  no  doubt 
result  from  extravasation  into  the  loose  cellular 
membrane  connecting  the  occipito-frontalis  and  the 
pericranium.  In  some  severe  contusions  of  the  scalp 
a  distinct  pulsation  may  be  detected  in  the  centre 
of  the  bruised  part :  this  arises  from  a  rupture  of 
numerous  small  arterial  branches,  and  generally 
ceases  after  a  time  under  the  employment  of  ice 
and  pressure.  But  a  distinct  small  spm^ious 
aneurism  is  formed  occasionally,  requiring  pressure 
for  its  cure;  and  if  this  fails  it  may  be  transfixed 
with  pins  and  tied,  or  it  may  be  incised  and  the 
wounded  vessel  sought  and  tied.  We  witnessed  a 
doubtful  case  of  spurious  aneurism  of  the  posterior 
branch  of  the  temporal  artery  cured  by  the  latter 
method  :  the  aneurismal  dilatation  was  very  dis- 
tinct, but  there  was  some  doubt  as  to  whether  a 
branch  of  the  temporal  artery  had  not  been  punc- 
tured. 

In  all  cases  of  severe  contusions  of  the  scalp 
there  is  a  great  risk  of  suppuration  beneath  the 
tendon  of  the  occipito-frontalis.  When  matter  is 
formed,  however  limited  the  extent  of  the  collec- 
tion, it  should  be  let  out  at  once  by  a  free  pendent 
opening  made  through  the  tendon,  the  larger 
branches  of  the  arteries  being  avoided.  When 
suppuration  occurs  as  a  consequence  of  injury  to 
the  pericranium,  the  bones  themselves  may  die; 
and,  further,  as  a  result  of  the  continuous  sympathy 
established  between  the  parts,  matter  may  be  formed 
on  the  surface  of  the  dura  mater. 

Of  Punctured  Wounds  of  the  Scalp. — A  punc- 
ture may  penetrate  all  the  tissues  of  the  scalp: 
the  generality  of  such  cases  usually  soon  get  well 
under  simple  treatment ;  but  it  often  happens  that 
erysipelas  supervenes,  especially  in  persons  who 
have  led  a  debauched  and  irregular  life,  and  this 
may  be  followed  by  sloughing  of  the  occipito-fron- 
talis tendon,  or,  as  is  much  more  common,  by  abs- 
cess. The  characters  of  this  form  of  inflammation 
are  elsewhere  considered,  and  the  treatment  to  bo 
pursued  for  its  cure  is  bo  fully  discussed  that  we 
forbear  to  make  any  further  especial  allusion  to  the 
subject.  Although  we  cannot  hesitate  to  admit  tliat 
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in  these  cases  there  is  much  risk  of  inflamma 
tion  attacking  the  membranes  of  the  brain  or 
the  brain  itself,  nevertheless  experience  leads 
^^''^^  principles  of  treatment 

which  ought  _  to  guide  our  practice  here  differ 
m  no  material  respect  from  those  which  are 
usually  emploj'ed  in  the  management  of  cases  of 
traumatic  erj^sipelas  wheresoever  existing.  Pott 
and  others  have  attempted  to  define  the  symptoms 
characterising  the  inflammation  as  it  attacks  the 
separate  tissues  of  the  scalp  ;  but  much  importance 
cannot  be  attached  to  this  point,  as  in  most  cases  all 
the  strata  of  the  scalp  are  simultaneously  affected. 

Incised  Wounds  of  tlie  Scalp  require  few  ?pe 
cial  remarks :  they  vary  in  extent  and  depth, 
and  are  frequently  accompanied  by  troublesome 
haemorrhage  when  in  the  vicinity  of  the  large 
arteries.  As  in  the  management  of  incised  wounds 
in  any  other  part,  the  surgeon's  attention  should 
be  directed  first  to  the  arrest  of  the  hsemorrhage, 
and  pressure  may  be  conveniently  applied  over 
almost  any  part  of  the  skull  for  this  purpose. 
We  have  a  strong  predilection  for  the  ligature 
in  all  cases  of  bleeding  where  the  ligature  can 
be  used.  In  haemorrhage  from  wounds  of  the 
scalp,  there  is  occasionally  much  difficulty  in  the 
application  of  a  ligature;  but  generally  this  may 
be  accomplished,  especially  in  cases  of  recent 
woiuid,  as  the  divided  end  of  the  artery  can 
usually  be  seen  projecting  from  the  skin,  into  the 
dense  structure  of  which  it  cannot  retract :  it  may 
then  be  seized  with  the  forceps,  or  a  hook,  and  tied. 
When  the  bleeding  has  ceased  the  wound  should 
be  accurately  adjusted  with  strips  of  simple  plaster, 
and  a  retentive  bandage  should  be  applied. 

With  respect  to  the  employment  of  sutures  in 
wounds  of  the  scalp,  there  need  be  no  serious  appre- 
hension of  any  risk  of  erysipelas  resulting  from 
their  use;  but,  as  the  scalp  is  but  slightly  elastic, 
and  as  there  is  consequently  no  disposition  to 
retract  after  division,  there  can  be  no  necessity 
for  the  use  of  sutures,  unless  under  the  extraor- 
dinary circumstances  of  extensive  wounds,  where 
large  pendulous  flaps  hang  loosely,  and  cannot 
otherwise  be  conveniently  retained  in  apposition. 
These  remarks  apply  to  lacerated  rather  than  to 
incised  wounds.     Incised  wounds  vary  in  extent 
and  depth,  and  it  can  readily  be  believed  that 
cases  occurring  in  military  practice  are  generally 
of  far  greater  extent  and  importance  than  those 
which  surgeons  are  in  the  habit  of  seeing  in  hos- 
pital or  private  practice  :  but  all  bear  equal  testi- 
mony to  the  fact  of  the  ready  curability  of  such 
cases,  however  extensive,  by  careful  means,  espe 
cially  in  healthy  constitutions.    Absolute  rest  in 
bed,  with  free  purging,  and  the  application  of  cold 
after  the  head  has  been  shaved,  are  to  be  steadily 
enjoined,  and  we  need  fear  no  unfavovurable  result. 

Lacerated  wmmds  of  the  scalp  vary  in  extent  ac 
cording  to  the  force  applied;  but  they  have  an  un- 
°<''jbted  tendency  to  assume  a  rectilinear  direction, 
Wherever  they  are  very  extensive,  the  occipito-fron' 
talis  tendon  is  lacerated  and  raised  with  the  integu- 
ment. The  most  extensive  wounds  of  this  description 
we  have  ever  seen  have  been  those  caused  by  the  ma- 
chinery used  in  our  large  cotton-mills;  and  they  fre- 
quently happen  in  consequence  of  the  long  hair  of 
ine  leniale  operatives  becoming  entangled  whilst 
ih!  "  in  rapid  revolution.   The  extent  of 

dilv  circumstances  can  berea- 

d'ly  imagmed.  The  entire  scalp  is  sometimes  com- 


pletely torn  away,'or  is  left  hanging  by  a  slender 
piece  of  skin.  But  it  fortunately  happens  that  in 
such  cases  the  pericranium  is  left  entire.  We  have 
seen  the  whole  surface  of  the  calvariuro,  as  well  as 
the  temporal  fascia,  the  seat  of  healthy  florid  granu- 
lations after  an  injury  of  this  description.  These 
wounds  eventually  cicatrise  completely.  The  scalp 
frequently  becomes  detached  by  falls  upon  the 
ground,  or  by  the  passage  of  heavy  carriace-weeels 
over  the  side  of  the  head.  In  such  cJses  dirt, 
gravel,  and  other  foreign  bodies,  are  ground  into 
the  edges  of  the  wound  or  beneath  the  pendu- 
lous flaps  of  skin,  and  the  scalp  is  bruised  so 
as  to  appear  thoroughly  spoiled.  Troublesome 
haemorrhage  frequently  attends  extensive  lacera- 
tions of  the  scalp,  but  it  is  occasionally  absent. 
Hffimorrhage  occurs  from  the  torn  arteries  at  the 
edge  of  the  wound,  and  now  and  then  it  arises 
from  the  lacerated  blood-vessels  in  the  cellular 
tissue  beneath  the  occipito-frontalis  tendon.  Al- 
though absent  in  the  first  instance,  its  occurrence 
IS  always  to  be  apprehended  after  an  accident  and 
during  the  progress  of  the  case,  if  suppuration  and 
gangrene  attack  the  part. 

The  treatment  of  lacerated  wounds  of  the  scalp 
is  highly  important,  yet  the  principles  of  conduct 
are  comparatively  simple.    If  there  is  much  bleed- 
ing, or  indeed  any  haemorrhage,  pressure  should  be 
tried,  or  the  bleeding  vessel  must  be  sought  for  and 
tied ;  a  ligature  on  the  proximal  end  of  the  divided 
artery  is  sufficient.   When  there  is  no  hemorrhage 
at  the  time,  it  is  better  by  the  use  of  the  sponge 
rather  to  encourage  it  than  to  leave  the  case  with  a 
risk  of  its  occurring  at  a  more  unfavourable  season. 
The  source  of  haemorrhage  from  the  subjacent  vessels 
IS  also  to  be  sought  for  by  carefuUy  everting  the 
torn  scalp,  and  if  the  haemorrhage  be  severe  and 
difiicult  of  control  by  pressure,  it  is  advisable  to 
make  a  free  incision  in  the  direction  of  the  bleed- 
ing artery,  and  thus  expose  it.  Pressure,  if  carefully 
and  accurately  applied,  will  usually  suffice  to  stop 
all  bleeding  from  the  torn  subjacent  arteries;  but, 
if  the  hceraorrhage  continue,  it  may  distend  the 
scalp  to  a  very  great  extent,  and  the  artery  must 
then  be  sought  for  and  tied.    There  is  nothing 
more  embarrassing  than  the  frequent  recurrence  of 
haemorrhage  in  scalp  wounds;  amongst  other  modes 
of  treatment,  we  have  occasionally  seen  troublesome 
bleeding  eflFectually  arrested  by  the  careful  emploj'- 
ment  of  the  clamp  tourniquet :  of  course  this  could 
not  well  be  used  in  cases  where  the  haamorrhage 
arose  from  a  wound  of  the  scalp  on  the  vertex  of 
the  skull,  but  the  screw  tourniquet  could  be  us^d 
under  such  circumstances.  We  have  spoken  of  the 
paramount  necessity  of  directing  attention  fiKt 
to  the  haemorrhage  :  the  next  important  point  to 
attend  to  is  the  cleansing  of  the  wound  from  all 
foreign  bodies;  but  it  is  scarcely  necessarj'  to  in- 
sist on  this  essential  piece  of  simple  surger)'  as 
especially  requisite  in  wounds  of  the  scalp.  Having 
therefore  carefully  cleaned  the  wound,  the  hair 
being  first  shaven  off,  the  separated  parts  are  to  be 
readjusted  with  the  nicest  accurac)'.    No  part  of 
the  lacerated  scalp,  however  damaged,  is  to  be  re- 
moved.   We  should  not  have  alluded  to  this  point 
had  we  not  witnessed,  within  the  last  twentj-  years, 
a  case  where  a  surgeon  had  removed  the  whole 
scalp  from  a  patient,  which  was  hanging  by  a 
slender  piece  of  skin :  he  had  thus  severed  the 
only  connecting  medium  of  vascularity  in  a  part 
which  might  have  continued  to  live,  and  which  by 
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careful  treatment  would  probably  have  again  ad- 
hered to  the  surface  of  the  calvarium.  We  cannot 
doubt  that  such  barbarous  surgery  is  now  wholly 
exploded.  There  is  no  part  of  the  body  which 
adheres  so  readily  to  the  subjacent  parts  as  the  scalp, 
and  there  are  few  parts  which  have  so  slight  a 
tendency  to  slough  after  contusions,  a  condition 
evidently  resulting  from  its  great  vascularity.  If 
the  surgeon  prefers  the  suture,  the  parts  may  be 
kept  together  by  interrupted  sutures  of  silver  wire 
or  common  silk,  after  which  either  strips  of  mild 
unirritating  plaster  may  be  laid  down  at  intervals, 
or  lint  dipped  in  warm  water  may  be  employed, 
if  the  surgeon  apprehend  sloughing  from  the  bruise 
the  part  has  sustained.  We  aie  very  averse,  in  the 
coaptation  of  lacerated  wounds  of  the  scalp,  to  the 
use  of  small  pieces  of  adhesive  plaster,  so  sedu- 
lously applied  that  no  opening  is  left  for  the  escape 
of  blood  and  matter :  it  is  far  better  to  apply 
strips  of  piaster  with  intervals  between  them, 
leaving  open  spaces  here  and  there,  and  to  re- 
tain the  whole  by  gently  supporting  bandages, 
over  which  wet  lint  may  be  lightly  laid.  We 
readily  adopt  the  doctrine  laid  down  by  Pott, 
that  sutures  are  highly  advantageous  in  many 
cases  of  extensive  and  irregular  lacerations  of 
the  scalp,  although  we  are  equally  averse  to  their 
indiscriminate  employment,  as  being  in  a  vast  ma- 
jority of  cases  unnecessary.  We  do  not  recollect  a 
single  instance  in  which  erysipelas  could  be  fairly 
ascribed  to  their  use.  Lint  soaked  in  warm  water 
is  preferable  to  cold  applications  where  there  is 
any  risk  of  sloughing,  but  in  a  great  many 
cases  it  is  a  matter  of  comparative  indifference 
to  which  the  preference  is  given.  The  dress- 
ings should  not  be  renewed  in  less  than  forty- 
eight  hours,  and  if  there  is  no  evidence  of  suppu- 
ration a  much  longer  period  may  elapse  before  their 
renewal;  but  it  is  wrong  to  allow  them  to  remain 
yery  long,  particularly  where,  from  the  known  or 
suspected  habits  of  the  patient,  ei-ysipelas  may  be 
expected.  There  is  one  thing  the  surgeon  should 
be  prepared  for  after  extensive  detachment  of  the 
scalp,  namely,  a  partial  union  of  the  edge  of  the 
wound  with  suppuration  beneath  the  detached 
scalp :  this  is  attributable  to  the  retention  of  slight 
effusions  of  blood.  The  matter  must  be  pressed 
out  through  the  wound,  and  compresses  and 
■  bandages  should  be  carefully  applied;  or  it  will 
become  necessary  to  incise  the  scalp  in  dependent 
parts,  taking  care  to  avoid  the  track  of  large  blood- 
vessels. Portions  of  the  occipito-frontalis  tendon 
often  slough,  especially  when  there  has  been  much 
contusion  of  parts,  and  suppuration  often  results 
from  this  cause;  therefore,  if  it  is  necessary,  as  is 
frequently  the  case,  to  give  exit  to  the  matter  by 
incision,  the  surgeon  shoiUd  after  the  evacuation  of 
the  pus  use  gentle  pressure  with  a  sponge,  and  any 
piece  of  dead  tendon  may  be  carefully  removed  by 
the  forceps,  and  thus  a  continual  source  of  irrita- 
tion will  be  at  once  removed.  After  the  removal 
of  all  sloughs  a  bandage  should  be  employed  to  re- 
tain without  undue  pressure  the  scalp  in  apposition 
with  the  subjacent  parts,  and  a  complete  union 
will  often  be  found  to  have  occurred  even  in  cases 
where  the  subjacent  bone  has  been  denuded  of  its 
pericranium. 

By  persisting  steadily  in  this  simple  method, 
most  extensively  raised  portions  of  scalp  are  found 
to  unite  completely  to  the  subjacent  parts,  and 
at  the  edges  of  the  wound;  and  the  surgeon,  as 


well  as  the  patient,  is  astonished  at  the  rapidity 
and  completeness  of  the  cure.  It  hence  becomes  an 
axiom  in  surgery,  in  the  treatment  of  contused 
and  lacerated  wounds  of  the  scalp,  on  no  considera- 
tion whatever  to  remove  the  smallest  portion  of  the 
damaged  integument;  and  a  favourable  prognosis 
may  generally  be  safely  advanced.  The  modern 
improvements  in  surgerj'  are  in  no  class  of  cases 
more  perceptible  than  in  these  ;  and  much  credit  is 
due  to  the  surgeons  of  the  French  and  English 
schools  for,  substituting  this  simple  treatment  for 
the  barbarous  mutilations  of  the  older  surgeons,  who 
appear  to  have  endeavoured  rather  to  see  how  large 
a  portion  of  the  scalp  they  could  sacrifice  than  how 
much  they  could  save  and  restore  to  a  sound  con- 
dition. We  cannot  assent  to  the  indiscriminate  cen- 
sure which  has  been  passed  on  Pott's  writings  in 
reference  to  this  subject.  There  is  no  doubt  that 
in  Pott's  time  it  was  the  custom  to  cut  away  large 
portions  of  bruised  scalp,  but  he  distinctly  cautions 
his  readers  against  doing  too  much  in  this  respect. 

The  constitutional  treatment  in  lacerated  scalp 
wounds  must  be  strictly  attended  to.  Abstractedly, 
the  general  treatment  is  the  same  as  in  similar 
wounds  in  other  parts  of  the  body,  and  may  be 
comprised  under  the  head  of  mild  antiphlogistic 
treatment,  with  careful  attention  to  the  state  of  the 
bowels,  to  be  followed  by  generous  support.  In  cases 
which  come  under  the  notice  of  hospital  surgeons 
in  this  metropolis,  it  is  very  undesirable  to  diminish 
the  constitutional  powers  by  low  diet  and  depletory 
measures;  but  it  may  be  requisite  to  modify  our 
plans  if  there  is  much  fever,  and  especially  in  cases 
of  young  and  vigorous  subjects,  whose  constitutions 
have  received  no  injury  from  irregularities  in  diet, 
&c. :  under  this  condition  a  more  strictly  anti- 
phlogistic regimen  must  be  enjoined  at  first,  to  be 
succeeded  by  more  liberal  diet  and  tonics  when 
suppuration  has  once  been  established. 

The  liability  to  attacks  of  simple  erysipelas  in 
cases  of  wounded  scalp  has  already  been  spoken  of; 
and  before  quitting  this  subject  we  cannot  too 
strongly  advise  the  strictestattention  to  quietude  and 
rest  so  long  as  any  scalp  wound  remains  unclosed. 
After  the  opening  of  abscesses,  whilst  wounds  ate 
discharging,  exposure  to  a  cold  north-easterly  wind 
often  induces  fatal  erysipelas.  We  have  witnessed 
these  attacks  so  frequently,  that  in  hospital  practice 
we  never  allow  a  patient  to  leave  the  ward  before 
the  wounds  are  completely  closed.  There  appears 
to  be  a  peculiar  predisposition  in  the  scalp  and 
face  to  a  repetition  of  attacks  of  erysipelas,  and 
such  attacks,  if  repeated,  are  frequently  fatal. 

Erysipelas  also  of  the  phlegmonous  character, 
where,  indeed,  all  the  tissues  external  to  the  cra- 
nium are  involved,  occasionally  sets  in;  and,  the 
disease  extending  even  through  the  bones  of  the 
cranium  by  continuous  sympathy,  the  dura  mater 
and  membranes  of  the  brain,  and  even  the  brain 
itself,  become  simultaneously  affected.  So  also  the 
cellular  tissue  of  the  neck  and  chest,  the  pleurae 
and  pericardium,  may  become  the  seat  of  a  similar 
disease  from  an  extension  of  the  inflammation ;  and 
we  have  witnessed  a  fatal  result  from  effusion  into 
the  pleura  and  pericardium.  Mr.  Howett  {Medical 
Times  and  Gazelle,  vol.  xl.  lO.'jS)  mentions  similar 
cases,  and  wo  can  confirm  Sir  Benjamin  Brodic's 
remarks  by  our  own  experience,  that  such  a  condi- 
tion is  frequently  co-existent  with  disease  of  the 
liver  or  kidneys,  or  both ;  and  there  can  be  no  doubt 
that  in  some  instances  it  may  be  fairly  attributed  to 
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that  fatal  form  of  blood-poison  now  recomised  under 

tne  term  pyaemia. 

Contused  Wounds  of  tU  Scalp.— Ouv  remarks 

nave  been  thus  far  confined  to  cases  of  lacerated 

wounds  of  the  scalp,  and  there  is  little  to  add  on 

the  subject  of  contused  wounds :  in  fact,  our 

observations  on  the  latter  class  of  cases  have 

been  in  a  great  measure  anticipated,  for  many 

of  the  most  serious  forms  of  lacerated  wounds 

are  accompanied  by  a  great  degree  of  contusion. 

It  will  necessarily  happen  that  where  the  scalp 

is  much  contused  there  is  a  greater  liability  to 

slough  than  in  the  preceding  class  of  cases,  and, 

where  sloughing  occurs  to  any  extent,  there  is 

a  risk  of  troublesome  hajmorrhage.     The  local 
treatment  requires  some  modification,  as  the  em- 
ployment of  pressure  at  the  part,  and  cold  ap- 
plications, are   inadmissible;  but  sutures  and 
light  warm-water  dressings  may  be  used  with  a 
g'^eater  probability  of  success.    Hemorrhage  also, 
which  IS  very  apt  to  occur  during  the  sloughing 
process,  may  become  exceedingly  troublesome,  and 
can  rarely  be  arrested  by  pressure :  indeed,  pressure 
to  the  part  the  seat  of  haemorrhage  would  only 
tend  to  increase  the  bleeding  by  favouring  the 
sloughing  process.     Under  such  circumstances, 
and  where  it  is  difficult  to  recognise  the  source  of 
the  hcemorrhage,  we  may  adopt  the  plan  pursued 
under  somewhat   similar  circumstances  by  Mr 
Hewett,  who  carefully  pressed  upon  each  main 
artery  of  the  scalp  in  succession,  and  thus  disco- 
vered the  trunk  whence  the  bleeding  proceeded, 
and  then,  by  the  application  of  pressure  on  the 
trunk  itself,  he  succeeded  in  arresting  troublesome 
hajmorrhage.    If  pressure  does  not  stop  the  bleed- 
ing, a  free  incision  must  be  made  through  the 
sloughing  to  the  sound  scalp  in  the  direction  of  the 
bleeding  vessel,  and  the  artery  must  be  secured 
with  a  ligature.] 
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Contusion  op  the  Bones, 

[In  considering  all  doubtful  injuries  'of 
cranial  bones,  the  surgeon  must  take  into 
count  the  varied  degrees  of  thickness  and 
lidity  in  the  crania  of  different  individuals, 
it  is_  well  known  that  there  is  great  difference 
in  this  respect,  and  that,  if  we  examine  carefully  a 
large  number  of  calvaria,  we  shall  probably  not 
find  two  exactly  of  the  same  thickness.  This  is 
well  understood  by  all  practical  anatomists,  and 
suggests  at  once  a  cause  for  the  great  diversity  in 
the  consequences  of  contusions  of  the  skull  in  dif- 
ferent persons.  The  comparative  thickness  and 
elasticity  of  the  bones  of  children,  and  especially  of 
infants,  should  also  be  well  considered;  nor  ought 
the  different  degrees  of  thickness  in  different  regions 
of  the  same  skull  to  escape  our  observation.  Con- 
tusion of  the  bones  may  happen  without  laceration 
ot  the  scalp,  or  any  detachment  of  the  pericranium 
or  dura  mater,  and  such  contusions  are  often  fol- 
lowed by  very  serious  consequences.  In  severe 
cases  the  pericranium  is  broken  up  or  detached 
altogether,  as  where  a  bullet  directed  obliquely 
against  the  cranium  has  traversed  a  largo  ex- 
tent ot  the  exterior  of  the  skull,  and  made  its  ap- 
pearance at  a  spot  remote  from  the  point  at  which 
1  >(T  ,  P'^^'^^'^'ed  the  scalp:  the  pericranium  then 
to  n  IZ'  '  and  is  generally  detached 

such  i.»      °'  In  niilitary  surgery 

such  cases  are  not  uncommon, 


However  severe  the  contusion,  the  bone  may 
still  retain  its  vitality,  and  the  scalp  may  re- 
unite to  the  subjacent  bone,  even  if  the  Deri- 
cranium  Itself  is  detached;  but  if  the  dura  mater 
is  at  the  same  time  separated  from  the  bone,  the  lat- 
er necessarily  perishes.    The  surgeon,  however,  in 
the  absence  of  symptoms  of  cerebral  mischief  en- 
deavours  to  procure  a  speedy  reunion,  where  the 
scalp  13  raised,  by  a  careful  adaptation  of  the  parts- 
and,  in  young  and  healthy  subjects  especially,  fur- 
ther inconvenience  need  not  be  anticipated.  If 
however,  suppuration  occurs  beneath  the  scalp  over 
the  contused  bone,  as,  for  instance,  in  the  track  of 
a  ball,  death  of  bone  generally  happens,  and  the 
surgeon  expects  its  exfoliation.     Necrosis  may 
,  nevertheless  be  still  confined  to  the  outer  table  of 
the  skull,  and  may  take  place  only  to  a  trifling  ex- 
tent; but,  in  old  and  cachectic  subjects,  death  of 
bone  frequently  happens  after  contusion,  and  re- 
peated attacks  of  erysipelas,  gradually  diminishing 
the  already  enfeebled  powers  of  the  patient,  protract 
the  cure  indefinitely,  or  lead  to  fatal  suppuration 
on  the  dura  mater.    The  treatment  of  contusion 
of  the  bones  of  the  skull  should  be  mUdly  anti- 
inflammatory at  first,  to  be  followed  'by  generous 
and  even  stimulating  diet,  and  no  local  applications 
are  preferable  to  the  constant  use  of  warm-water 
dressings. 

Contusion  of  the  skull-bones  may  be  limited 
to  the  external  table,  or  it  may  extend  to  the 
diploe,  or  it  may  involve  the  inner  table  of  the 
skull  at  the  same  time.  So  also  necrosis,  as  the 
result  of  the  injury,  may  be  limited  to  the  outer 
table,  or  it  may  involve  the  inner  table  simulta- 
neously. In  by  far  the  greater  number  of  cases  the 
outer  table  is  alone  affected,  and  the  dead  portion 
becomes  readily  separated  by  the  agency  of  the  ad- 
jacent living  vessels,  assisted  materially  by  those 
of  the  diploe.  This  latter  part,  being  very  vascular, 
becomes  a  very  important  agent  in  the  separation 
of  the  outer  table  of  the  skull,  for  the  granulations 
springing  from  it  may  be  seen  almost  to  lift  the 
dead  portion  from  the  subjacent  part,  and  thus  as- 
sist its  removal ;  or  it  may  be  sometimes  seen  that 
irregular  apertures  are  made  through  the  dead 
bone,  and,  the  granulations  shooting  through  these 
openings,  a  gradual  crumbling  takes  place,  by  which 
the  dead  part  is  removed  without  any  decided  ex- 
foliation. 

The  death  of  the  inner,  which  often  accom- 
panies that  of  the  outer,  table  seldom  takes  place 
to  the  same  extent.    The  fact  is  not  uninteresting, 
as  in  some  measure  illustrating  the  cause  of  death 
of  the  inner  table,  which  we  believe  to  arise  fre- 
quently in  consequence  of  its  vascular  communica- 
tion with  the  dura  mater  having  been  broken  up 
at  the  time  of  the  accident.    In  the  examinations 
which  we  have  made  after  death  in  cases  of  severe 
contusion  of  the  bones  with  fatal  injury  to  the 
brain,  we  have  frequently  seen  very  slight  effusions 
of  blood  between  the  bone  and  the  subjacent  mem- 
brane at  the  seat  of  injury;  and  there  "is  no  doubt, 
although  it  often  happens  that  such  limited  effusions 
are  absorbed  and  the  bone  lives,  that  this  is  not  in- 
variablyso,  and  the  inner  table  occasionally  dies  from 
being  thus  deprived  of  its  source  of  nutrition  from  the 
meningeal  vessels.    Tliat  the  inner  table  dies  also, 
as  a  consequence  of  the  extension  of  the  injury 
from  without,  there  can  be  no  doubt  whatever,  r 

In  cases  of  contusion  of  the  bones  of  the 
skull,  with  effusions  of  blood  beneath  the  scnlP) 
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it  was  fomierly  the  custom  to  make  free  in- 
cisions through  the  scalp  down  to  the  damaged 
bone,  to  prevent  inflammation  and  its  consequences, 
and  in  some  parts  of  the  skull,  as  in  the  temporal 
regions,  this  was  considered  especially  desirable; 
but  the  practice  is  obsolete,  and  no  surgeon  would, 
in  the  absence  of  cerebral  symptoms,  consider  him- 
self justified  in  wilfully  mutilating  the  scalp,  and 
laying  bare  the  contused  bones,  unless  there  were 
other  reasons  than  those  of  an  anticipatory  character 
to  justify  this  procedure.  But  after  severe  contu- 
sion, thickening  of  the  pericranium  to  a  limited  ex- 
tent occasionally  remains,  and  this  is  accompanied 
by  pain  on  pressure,  severe  headache,  and  symp- 
toms of  great  constitutional  irritation,  and  even 
epileptic  convulsions  have  been  distinctly  traced  to 
such  a  cause  :  under  these  circumstances  a  free  in- 
cision through  the  pericranium  to  the  bone  itself  is 
often  followed  by  the  happiest  results,  and  all  fur- 
ther mischief  is  prevented.  We  have  also  occasion- 
ally seen  much  benefit  from  incisions  where  the  peri- 
cranium has  been  more  extensively  implicated,  as 
in  deep-seated  inflammation'of  the  scalp,  involving 
the  pericranium,  and  attended  with  fever,  head- 
ache, and  a  sense  of  great  constriction.  There  is 
one  precaution  requisite  in  incising  the  pericranium 
under  such  circumstances,  namely,  the  avoidance 
of  the  large  branches  of  the  arteries  of  the  scalp, 
as  no  advantage  is  gained  by  the  loss  of  much 
blood.  The  relief  appears  to  arise  from  the  re- 
moval of  the  tension  of  the  part  by  the  incision, 
and  by  the  escape  of  a  moderate  quantity  of  blood. 

In  many  cases  of  contusion  fatal  inflammation 
attacks  the  bones,  and  extends  to  the  membranes 
of  the  brain  and  the  brain  itself,  long  after  the 
original  injury.  We  quote  from  the  writings  of 
Pott  two  illustrations  of  this  : — 

"  An  elderly  woman  riding  in  a  hackney  coach, 
by  a  sudden  jolt  struck  her  head  with  great  vio- 
lence against  an  iron  hook  at  the  top  of  it.  The 
blow  gave  her  exquisite  pain  at  the  time,  but  that 
soon  ceased,  and  as  it  caused  neither  wound  nor 
tumefaction  she  took  no  further  notice  of  it.  At 
the  end  of  near  two  months  she  was  seized  with  a 
violent  pain  in  her  head,  so  violent  that  for  seve- 
ral nights  she  was  obliged  to  have  recourse  to 
laudanum,  in  order  to  obtain  a  little  broken  rest. 
In  about  a  week  the  pain  went  off,  and  a  tumor 
arose  just  where  she  had  been  stricken,  that  is, 
just  in  the  middle  of  the  sagittal  suture.  I  opened 
the  tumor  and  discharged  a  considerable  quantity 
of  discoloured  and  very  oflFensive  matter.  I  passed 
my  finger  into  the  opening,  and  to  my  great  asto- 
nishment found  it  touched  the  dura  mater.  I 
removed  a  circular  piece  of  the  scalp,  and  found 
the  two  ossa  parietalia  bare,  and  carious  for  a 
considerable  extent  on  each  side  of  the  suture  ; 
and  in  the  middle  of  this  carious  piece,  just  in 
the  track  of  the  suture,  a  hole  large  enough  to 
admit  easily  any  man's  forefinger  without  touching 
the  edges  of  the  bono.  The  dura  mater  lay  at  a 
considerable  distance  from  the  skull  in  that  part : 
the  discharge  from  within  was  very  largo  and 
offensive,  and  about  three  months  from  the  time  of 
the  accident  she  died  suddenly  in  a  kind  of  fit." 
(Poll's  Surrjer)/,  by  Earle,  vol.  i.  p.  1  \  !y.) 

"  A  sailor,  in  an  engagement,  received  a  severe 
blow  on  the  head  by  a  largo  splinter :  a  small 
wound  and  a  considerable  bruise  were  the  conse- 
quence, but  they  were  so  soon  well  that  the  man 
did  duty  in  a  few  days.    At  about  seven  weeks' 
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distance  from  the  time  of  the  accident,  he  began 
to  complain  of  great  pain  in  his  head,  which  pain 
rendered  him  so  incapable  that  he  was  put  into 
the  hospital  at  Gosport,  He  remained  there  about 
three  weeks,  frequently  but  not  constantly  in  pain, 
and  during  that  time  had  three  or  four  fits  of  an 
epileptic  character.  He  was  now  sent  to  St.  Bar- 
tholomew's Hospital,  where,  having  mentioned  the 
circumstances  of  the  blow,  I  was  requested  to 
examine  him.  There  was  not  the  least  degree  of 
swelling  or  inflammation,  no  mark  or  vestige  of 
scar,  nor  any  elevation  of  the  scalp,  or  fluctuation 
under  it.  While  I  was  examining  his  head,  he 
had  a  slight  attack  of  spasm  ;  but  on  my  desist- 
ing he  became  easy  and  tranquil.  The  circum- 
stance of  this  attack,  while  I  was  pressing  upon 
the  part,  did  not  at  that  instant  strike  me  as 
worthy  of  notice  ;  but  upon  reflection  it  appeared 
much  so.  The  next  day  I  made  the  same  experi- 
ment with  the  same  effect ;  that  is,  upon  hard 
pressure  he  became  convtilsed,  which  convulsion 
ceased  upon  removing  the  fingers,  but  was  followed 
by  a  rigor.  On  the  following  day  I  ventured  to 
repeat  the  experiment ;  but  the  man  was  so  im- 
mediately and  so  terribly  convulsed  that  I  deter- 
mined never  to  try  it  again.  It  was  agreed  in 
consultation  that,  considering  the  inefiicacy  of  all 
that  had  hitherto  been  done,  and  what  had  lately 
happened,  the  most  probable  method  of  attempting 
his  relief  would  be  by  denuding  and  perhaps  per- 
forating the  cranium,  in  the  place  where  the  pres- 
sure produced  so  strange  an  effect. 

"  The  next  day  I  removed  a  circular  piece  of  the 
scalp,  and  found  the  pericranium  not  of  a  healthy 
or  sound  colour,  nor  adherent  to  the  bone.  The 
bone  was  carious,  and  had  several  small  holes  in  it 
through  which  a  sanies  rose  and  fell,  according  to 
the  motion  of  the  blood  in  the  brain.  I  applied 
a  large  trephine,  without  any  regard  to  the  suture, 
and  removed  a  piece  of  skull.  During  the  time  of 
the  operation  the  poor  man  suffered  greatly  from 
spasm  ;  but,  that  over,  he  became  easy  and  quiet. 
The  dura  mater  was  detached  from  the  skull,  and 
had  matter  on  its  surface  which  was  extremely 
offensive.  The  ensuing  night  he  passed  ill,  and 
the  next  day  had  such  a  rigor,  that  I  verily  be- 
lieved it  was  the  last  trouble  the  man  would  have. 
The  day  after  this  I  found  him  vastly  better :  the 
discharge  had  been  large,  but  he  had  not  suft'ered 
any  return  either  of  spasm  or  rigor,  and  his  prin- 
cipal complaint  was  extreme  lowness. 

"  Everything  for  several  days  wore  a  favourable 
aspect.  On  a  sudden  he  was  seized  with  all  the 
symptoms  of  a  peripncumony,  and  on  the  third 
day  from  that  seizure  died.  No  apparent  cause 
of  mischief  was  found  either  within  or  on  the 
outside  of  the  head  ;  the  dura  mater  was  well  in- 
earned,  and  no  lodgment  of  matter  was  seen." 
(Op.  cit.  p.  119.) 

I'crsislcnce  nf  fixed  Pain  in  ilie  Head  after  injury 
lo  lha  Jtone.  —  Quesnay  (Memoirs  of  ihc  Anyid 
Academy  of  Sunjcry  of  France)  has  collected  toge- 
ther many  cases  in  which,  after  contusions  of  the 
bones  of  the  skull,  pain  has  continued  in  distinct 
spots  of  the  cranium,  leading  eventually  to  the  ne- 
cessity of  applying  the  trephine.  In  some  cases  the 
bono  has  been  found  much  condensed  in  texture  ; 
in  some  no  evidence  of  disease  has  been  recognised, 
whilst  in  others  tlic  disease  has  been  eventually 
discovered  after  death  in  tho  brain  or  its  mem- 
branes.  Wo  shall  briefly  refer  to  a  few  instances 
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mentioned  by  Quesnay,    M.  Marechal  was  called 
to  a  girl  who  some  time  before  had  received  a  blow 
upon  the  head,  which  was  speedily  cured,  except 
tnat  a  faxed  pain  remained  over  one  of  the  parietal 
bones.    It  increased  to  such  an  extent  as  to  give 
rise  to  fever,  which  was  relieved  by  bleeding  and 
other  appropriate  remedies.    But  the  pain  having 
existed  for  some  years,  M.  Marechal  deemed  it 
prudent  to  apply  the  trephine.    He  easily  dis- 
covered the  seat  of  pain,  and  on  sawing  through 
the  bone  he  remarked  that  it  had  the  appearance 
of  bone  which  had  been  long  buried.    The  pain 
never  reappeared.    Morel  also  operated  on  two 
cases  with  the  same  result ;  but  the  pain  depended 
in  the  first  on  suppuration  beneath  the  bone,  and 
in  the  other  nothing  particular  was  observed.  In 
a  case  operated  on  by  M.  Vacher,  the  disease  de- 
pended on  a  fungoid  condition  of  the  cortical  sub- 
stance of  the  brain,  the  fungi  adhering  to  the  dm'a 
mater,  and  the  bone  was  thinned  so  as  to  resemble 
a  sheet  of  writing-paper. 

M.  Gervais  operated  on  a  girl  who  had  some 
time  before  received  a  blow  on  the  back  of  her 
head,  which  left  a  fixed  pain  in  the  occipital  re- 
gion.   Whenever  the  part  was  violently  handled, 
syncope  invariably  followed.     On  cutting  down 
upon  the  bone  the  pericranium  was  found  de- 
tached, and  the  bone  carious  ;  it  exfoliated,  and 
all  the  symptoms  ceased.     Scultetus  mentions  a 
case  of  a  child  seven  years  old,  who  fell  upon  the 
forehead,  and  suffered  afterwards  fixed  pain  and 
convulsions.    Pour  months  after  the  accident  an 
opening  was  made  in  the  spot,  and  the  bone  was 
found  dead  beneath  :  the  bone  was  rugined,  and, 
healthy  granulations  springing  up,  a  cure  was 
speedily  accomplished.    Forestus  also  operated  in 
like  manner  on  a  similar  case,  and  with  the  same 
result.    Some  further  observations  are  recorded 
by  Quesnay  to  prove  the  efHcacy  of  trephining  in 
some  cases  of  epilepsy,  where  the  bone  was  the 
seat  of  the  cause  of  the  disease,  or  where  matter 
was  found  beneath,  to  which  we  must  refer  the 
reader.  (See  also  Guthrie,  On  Injuries  of  the  Head, 
in  which  some  cases  of  this  description  are  related 
from  various  sources.) 

Mr.  Curling  performed  the  operation  lately  on  a 
young  man  the  subject  of  epileptic  fits,  and  where 
pain  was  experienced  on  firm  pressure  at  the  part : 
no  benefit  eventually  resulted.  The  bone  presented 
no  positive  signs  of  disease. 

The  effects  of  contusion  are  generally  limited 
to  the  immediate  scat  of  the  injuiy,  but  the  two 
following  remarkable  instances  are  mentioned  by 
Hewett  (loc.  cit.)  in  which  most  extensive  disease 
of  all  the  skull-bones  resulted  from  local  contusion. 

A  woman  set.  48  fell  down  a  stair  and  received 
various  injuries,  one  on  the  head,  which  confined 
her  to  bed  for  some  days.  From  this  time  her 
if''"  u  ^^^^  complained  of  fixed  pain  in 

the  head,  and  had  a  disordered  state  of  her  stomach 
and  bowels.  She  was  able,  however,  to  attend  to 
the  ordinary  duties  of  her  family  till  about  three 
weeks  before  her  death,  when  she  was  seized  with 
tever  and  outrageous  delirium.  These  symptoms 
subsided  after  a  bleeding;  and  next  day  she  had 
erysipelas  of  the  face,  which  went  oiT  in  a  few  days. 
Ohe  was  then  able  to  be  out  of  bed,  but  complained 
of  fh  u  ^""^  'l«ep-8eated  pain  on  the  right  side 
(1  schL  ""^"^^  there  was  a 

inuedTn  t  ""'""^  -^^r-    Sl'e  con- 

nued  m  this  state,  sitting  up  part  of  every  day, 


till  three  days  before  her  death,  when  she  became 
comatose  with  partial  paralysis  of  the  left  side,  and 
frequent  convulsive  motions  of  the  right  arm  She 
died  on  the  third  day  after  the  occurrence  of  these 
symptoms. 

"  The  cranium  was  very  easily  opened,  the  bones 
being  remarkably  soft.    On  raising  the  skull-cap, 
the  inner  surface  of  the  whole  upper  part  of  the 
cranium  exhibited  a  singular  state  of  disease.  The 
inner  table  seemed  to  be  wanting  through  its  whole 
extent,  and  there  appeared  the  rough,  irregular,  and 
cancellated  structure  of  the  central  part  of  the  bone. 
Jietwixt  this  surface  and  the  dura  mater  there  was 
the  deposition  of  an  adventitious  membrane  of  a 
yellowish  colour,  varying  from  one  twelfth  to  one 
eighth  of  an  inch  in  thickness.  In  raising  the  skull- 
cap, this  meriibrane,  in  some  parts,  adhered  to  the 
dura  mater,  leaving  exposed  the  irregular  cancel- 
lated structure  of  the  bone;  and,  in  other  places,  it 
adhered  to  the  bone,  exposing  the  dura  mater,  of  its 
natural  appearance.    The  parts  affected  by  this 
singular-  state  of  disease  were  the  frontal  bone  above 
the  orbits,  the  whole  of  both  parietal  bones,  the 
squamous  portion  of  both  temporal  bones,  and  ra- 
ther more  than  the  upper  half  of  the  occipital  bone. 
The  greatest  erosion  was  on  the  parietal  bone,  where 
several  portions  were  very  thin  and  transparent,  and 
a  few  points  were  perforated.    The  external  sur- 
face of  the  cranium  was  of  a  natural  appearance, 
except  at  a  few  points  where  the  erosion  had  per- 
forated the  bones  by  very  small  apertures.  The 
immediate  cause  of  death  was  an  extensive  abscess, 
probably  recent,  which  was  found  in  the  lower 
part  of  the  right  hemisphere  of  the  brain." 

The  next  case  alluded  to  is  recorded  by  Mr.Drum- 
mond.  "A  sailor  having  fallen  down  a  fl'iglit  of  stone 
steps  received  a  contused  wound  of  the  scalp  on  the 
left  side  of  the  occipital  bone.  Some  time  afterwards 
a  large  piece  of  the  bone  was  found  denuded  of  its 
periosteum;  he  had  repeated  attacks  of  erj'sipelas, 
and  within  the  space  of  six  years  he  lost  about  five 
square  inches  of  the  right  side  of  the  frontal,  parie- 
tal, and  squamous  part  of  temporal  bones;  the 
whole  of  the  occipital  to  within  a  short  space  of 
the  foramen  magnum  had  disappeared,  except  a  por- 
tion of  the  centre,  of  about  two  square  inches, 
\yhich  was  detached  and  movable.  A  large  por- 
tion of  the  left  side  of  the  frontal,  parietal,  and 
temporal  bones  was  in  a  state  of  caries,  and  a  por- 
tion of  the  posterior  part  of  each  parietal  bone  re- 
mained as  a  slender  arch  over  the  vertex.  The  man 
is  now  alive  and  in  good  health.  In  neither  of  the 
cases  just  mentioned  does  there  appear  to  have  I  een 
any  indication  of  a  syphilitic  constitutional  taint." 

There  is  something  very  unusual  in  both  cases, 
which  implies  a  most  unhealthy  state  of  constitution; 
for  It  generally  happens  that  the  death  of  the  bono  is 
limited  to  the  immediate  seat  of  the  original  injury, 
and  the  process  of  exfoliation  is  confined  to  this 
part,  without  extending  in  .my  degree  to  the  adja- 
cent bones,  whilst  in  the  cases  just  quoted  a  slow 
and  insidious  disease  had  been  set  up,  which  led 
to  the  gradual  and  irregular  destruction  of  a  very 
large  portion  of  the  bones  which  form  the  vault  of 
the  skull,  although  it  does  not  appear  to  have 
been  confined  to  this  part.    At  any  rate,  whatever 
the  true  explanation  of  the  occurrence  of  these 
phenomena  may  bo,  the  cases  are  highly  interest- 
ing, as  showing  to  what  extent  disease  originating 
in  local  injury  may  proceed,  and  for  how  long  « 
time  it  may  continue.    Hence  the  necessity  of 
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using  the  greatest  precaution  in  the  treatment  of 
all  cases  of  contusions  of  the  skull  cannot  be  too 
strongly  insisted  on,  and  our  prognosis  should  be 
always  guarded. 

Mr.  Hewett  has  also  alluded  in  his  lectures  to 
a  remarkable  case  of  hypertrophy  of  the  cranial 
bones  ns  a  consequence  of  a  severe  contusion  :  the 
case  is  here  quoted  in  his  own  words.  "A  master- 
builder,  set.  50,  slipped  from  a  scaffold  from  fifteen 
to  twenty  feet  high  and  struck  his  head  violently, 
receiving  a  severe  concussion  of  the  brain.  All 
symptoms  of  cerebral  mischief  disappeared  in  a 
few  days  ;  but,  some  time  after  his  recovery,  this 
man  found  that  he  began  to  have  some  difficulty 
in  getting  on  the  hat  he  had  been  in  the  habit  of 
wearing  :  the  enlargement  of  his  skull  went  on 
increasing,  so  much  so,  that  he  was  obliged  to  have 
a  new  hat  made  ;  and  from  this  period,  from  time 
to  time,  he  found  it  necessary  to  have  the  size  of 
his  hats  increased.  The  enlargement  of  his  skull 
went  on  increasing.  '  He  suffered  no  inconvenience 
beyond  the  increased  size  of  his  head,  and  died  at 
the  age  of  70,  twenty  years  after  the  accident. 
His  head  was  examined,  when  it  was  found  that 
the  great  size  of  the  head  was  altogether  due  to  a 
diseased  condition  of  the  bones,  which  was  all  but 
limited  to  the  vault,  the  base  presenting  very  little 
alteration  in  its  appearance."   (Loc.  cit.) 

The  diseased  calvarium  is  preserved  in  the  Mu- 
seum of  the  College  of  Surgeons.  In  some  parts 
the  bones  are  nearly  an  inch,  and  are  in  no  part  less 
than  half  an  inch  in  thickness.  The  circumference 
on  the  outside  from  the  nasal  eminence  to  the  occi- 
pital protuberance  measures  26  inches  ;  that  on 
the  inside  21.  All  traces  of  the  compact  table  of 
the  bones  have  disappeared,  the  whole  structure 
being  reduced  to  a  fine  cancellous  tissue,  with  cells 
for  the  most  part  very  small,  and  irregular  in  form. 
The  outer  surface  is  perfectly  porous,  as  if  pricked 
with  small  pin  points.  The  inner  surface  is  per- 
meated by  large  deep  channels  for  the  meningeal 
arteries.  The  brain  and  its  membranes  were  per- 
fectly healthy. 

After  exfoliation  of  portions  of  the  bones  of 
the  skull,  and  after  the  removal  of  bone  by  the 
trephine,  the  interval  is  filled  up  by  a  tough  liga- 
mentous subst.ince,  in  which  minute  bony  spicula 
here  and  there  appear,  or  by  a  thin  layer  of  bony 
matter.  There  is  no  doubt  that  in  some  cases  a 
complete  closure  of  the  opening  occurs  by  bony 
matter  graduallj'  pushed  forwards  from  the  edge  of 
the  sound  bone.  This  subject  has  been  fully  illus- 
trated in  a  paper  by  Mr.  Russell.  {Edin.  Medico- 
Chirurg.  Trans.)  But  in  all  cases  of  extensive  exfo- 
liation it  is  desirable  that  the  patient  should  wear 
some  artificial  protection  over  the  skull. 

Suppuration  of  the  Dura  Mater.  —  Serious  in- 
flammation of  the  brain  and  its  membranes  arises 
often  during  the  progress  of  exfoliation.  This 
depends  on  the  extent  of  injury  the  parts  impli- 
cated have  sustained  at  the  time  of  the  accident ; 
or  it  is  traceable  in  trifling  cases  of  injury  to  a 
disordered  state  of  constitution  resulting  from 
irregularities  in  diet,  &c.  In  hospital  practice  such 
cases  are  by  no  means  rare. 

The  dura  mater,  when  both  tables  of  the  skull 
are  dead,  is  one  of  the  most  important  agents  in 
the  detachment  of  the  dead  bonp,  and  it  partakes 
of  the  general  salutary  actions  which  are  essential 
to  this  object;  but,  under  the  circumstances  just 
mentioned,  it  often  becomes  the  seat  of  disease,  and 


symptoms  set  in  of  a  character  which  no  experi- 
enced surgeon  can  mistake,  and  which  are  the 
harbingers  of  fatal  inflammation  of  the  membranes 
of  the  brain. 

These  attacks  are  often  so  insidious  in  their  ap- 
proach that  they  are  scarcely  recognised ;  but  care- 
ful attention  to  the  progress  of  a  case  of  this 
nature  will  not  fail  to  detect  some  indisposition  in 
the  patient, — as  a  slight  shivering,  followed  by  a 
febrile  attack,  or  some  other  symptom  of  general 
irritation, —  enough  to  justify  a  suspicion  that  the 
membranes  of  the  brain  are  the  seat  of  incipient 
inflammation.  It  is,  however,  remarkable,  that 
most  extensive  disease  of  the  brain  may  exist,  and 
that  an  abscess  may  occupy  an  entire  hemisphere, 
without  causing  in  its  progress  symptoms  sufficient 
to  justify  a  suspicion  of  its  existence. 

The  writer  has  lately  had  under  his  care  a  case 
of  fatal  cerebral  abscess  occurring  during  exfo- 
liation of  a  portion  of  dead  bone,  in  which  the 
only  unfavourable  symptom  was  an  occasional 
attack  of  somnolency,  which  disappeared  for  a 
time,  and  left  no  trace  behind.  But  the  recur- 
rence of  these  attacks,  at  irregular  intervals,  led 
to  some  suspicion  that  mischief  was  lurking  within 
the  cranium.  This  case  will  be  further  consi- 
dered after  the  symptoms  and  pathology  of 
suppuration  of  the  membranes  of  the  brain  have 
been  described,  as  it  illustrates  a  point  of  much 
practical  importance. 

The  following  is  the  ordinary  history  of  menin- 
geal inflammation.  A  patient,  in  whom  a  portion  of 
dead  bone  is  exfoliating,  after  exposure  to  a  blast 
of  cold  air,  or  from  some  irregularity  in  diet, 
whilst  apparently  progressing  favourably,  is  sud- 
denly seized  with  a  severe  rigor,  succeeded  by 
fever  accompanied  with  extreme  restlessness  and 
general  indisposition.  Vomiting  of  bilious  matter 
frequently  also  occurs  at  the  beginning  of  the  at- 
tack, and  the  skin,  which  is  hot  and  dry,  assumes  a 
dark  yellow  hue.  The  eyes  are  intolerant  of 
light,  the  pupils  contracted,  and  the  conjunctiva  of 
the  affected  side  is  infiltrated  with  serum.  The 
rigors  and  bilious  vomiting  frequently  reappear 
without  any  regularity.  There  is  great  pain  in 
the  head,  with  a  low  muttering  delirium.  This  is 
accompanied  by  hemiplegia  and  dilated  pupil,  and 
is  succeeded  by  coma  and  death.  If  the  wound  is 
examined  at  any  period  after  the  commencement 
of  the  attack,  the  discharge,  which  was  before 
healthy,  will  be  found  to  have  suddenly  altered 
its  character,  and  to  have  diminished  in  quantity; 
and,  instead  of  presenting  a  healthy  purulent  as- 
pect, it  has  assumed  the  appearance  of  what  is  com- 
monly termed  sanies;  and  the  granulations,  before 
florid  and  luxuriant,  now  become  at  first  glassy, 
and  then  gradually  disappear,  and  the  bone  puts 
on  a  pale  yellow,  or  a  blackish  aspect.  If  the  dead 
bone  is  raised  by  operation,  the  membrane  beneath 
is  found  either  in  a  sloughy  condition,  or  coated 
with  an  unhealthy  pus,  which  is  sometimes  con- 
tained in  a  circumscribed  cavity,  limited  in  extent 
to  the  size  of  the  dead  bone,  but  more  frequently 
diffused  over  the  surface  of  the  dura  mater;  and  the 
arachnoid  cavity  is  also  the  seat  of  an  unheiilthy 
purulent  secretion,  either  limited  by  a  barrier  of 
lymph,  or  extending  over  a  large  portion  of  its 
surface,] 

Pott  has  given  an  .admirable  account  of  this  for- 
midable affection  in  injuries  of^the_head.  He 
observes, 
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"  Tlie  symptoms  attending  an  inflamed  or  sloughy 
state  of  the  membranes,  in  consequence  of  external 
violence,  are  all  of  the  febrile  kind,  and  never,  at 
first,  imply  any  nnnatural  pressure  :  such  are,  pain 
]n  the  head,  restlessness,  want  of  sleep,  frequent 
and  hard  pulse,  hot  and  dry  skin,  flushed  coun- 
tenance, inflamed  eyes,  nausea,  vomiting,  rigor,  and, 
toward  the  end,  convulsion  and  delirium.  And 
none  of  these  appear  at  first,  that  is,  immediately 
after  the  accident;  seldom  until  some  days  are 
passed.^' 

This  last  observation,  made  by  Pott,  is  one  that 
is  well  worthy  of  the  practitioner's  constant  recol 
lection,  lest  he  wrongly  fancy  his  patient  secure  too 
soon,  and  neglect  the  early  use  of  the  only  means 
by  which  a  recovery  can  be  eflfected.  Thus,  as 
Sir  Astley  Cooper  notices,  the  time  when  inflam 
mation  of  the  brain  (and  it  may  be  added  of  its 
membranes)  follows  the  violence,  is  generally  about 
a  week  ;  rarely  sooner.  Frequentlj^,  it  does  not 
come  on  till  a  fortnight  or  three  weeks  after  the 
injury  ;  and  even  more  time  must  elapse  before 
the  patient  is  quite  safe,  or  ought  to  deviate  from  a 
strict  and  temperate  regimen.  In  confirmation  of 
this  remark,  a  case  is  mentioned,  where  the  neglect 
to  keep  the  bowels  regular  brought  on  a  fatal  at- 
tack of  inflammation  of  the  brain,  as  late  as  four 
months  after  the  receipt  of  a  blow  on  the  head. 
{Lectures,  <L-c.  p.  339.)  In  University  College 
Hospital,  I  have  had  several  cases  in  which  the 
bad  symptoms  began  at  very  late  periods  after  the 
accident. 

One  set  or  class  of  symptoms  is  produced  by  an 
extravasated  fluid,  making  pressure  on  the  brain 
and  origin  of  the  nerves,  so  as  to  impair  or  abolish 
voluntary  motion  and  the  senses  ;  the  other  is 
caused  by  the  inflamed  or  putrid  state  of  the  mem- 
branes covering  the  brain,  and  seldom  aft'ects  the 
organs  of  sense  until  the  latter  end  of  the  disease, 
that  is,  until  a  considerable  quantity  of  matter  is 
formed,  which  matter  must  press  like  any  other  fluid. 

"  If  there  be  neither  fissure  nor  fracture  of  the 
skull,  nor  extravasation,  nor  commotion  under- 
neath it,  and  the  scalp  be  neither  considerably 
bruised  nor  wounded,  the  mischief  is  seldom  disco- 
vered or  attended  to  for  some  few  days.  The  first 
attack  is  generally  by  pain  in  the  part  which  re- 
ceived the  blow.  This  pain,  though  beginning  in 
that  point,  is  soon  extended  all  over  the  liead,  and 
is  attended  with  a  languor,  or  dejection  of  strength 
and  spirits,  which  are  soon  followed  by  a  nausea, 
and  inclination  to  vomit,  a  vertigo  or  giddiness,  a 
quick  and  hard-  pulse,  and  an  incapacity  of  sleep- 
ing, at  least  quietly.  A  day  or  two  after  this  at- 
tack, if  no  means  preventive  of  inflammation  are 
used,  the  part  stricken  generally  swells,  and  be- 
comes puft'y  and  tender,  but  not  painful  ;  neither 
does  the  tumor  arise  to  any  considerable  height, 
nor  spread  to  any  great  extent :  if  this  tumid  part 
of  the  scalp  be  now  divided,  the  pericranium  will 
be  found  of  a  darkish  hue,  and  either  quite  de- 
tached, or  very  easily  separable  from  the  skull,  be- 
tween which  and  it  will  bo  found  a  small  quantity 
of  dark-coloured  ichor. 

"  If  the  disorder  has  made  such  progress  that 
the  pericranium  is  quite  separated  and  detached 
from  the  skull,  the  latter  will  even  now  be  found 
to  be  somcwliat  altered  in  colour  from  a  sound 
nealthy  bone. 

From  this  time  the  symptoms  generally  ad- 
more  hastily  and  more  apparently  ;  the 
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fever  increases,  the  skin  becomes  hotter,  the  pulse 
quicker  .and  harder,  the  sleep  more  disturbed,  the 
anxiety  and  restlessness  more  fatiguing  ;  and  to 
these  are  generally  added  irregular  rigors,  which, 
are  not  followed  by  any  critical  sweat,  and  which 
instead  of  relieving  the  patient,  add  considerably 
to  his  sufferings.  If  the  scalp  has  not  been  divided 
or  removed  until  the  symptoms  are  thus  far  ad- 
vanced, the  alteration  of  the  colour  of  the  bone 
will  be  found  to  be  more  remarkable  ;  it  will  be 
found  to  be  whiter  and  more  dry  than  a  healthy 
one;  or,  as  Fallopius  has  very  justly  observed,  it 
will  be  found  to  be  more  like  a  dead  bone :  the 
sanies,  or  fluid,  between  it  and  the  pericranium 
will  also,  in  this  state,  be  found  to  be  more  in 
quantity,  and  the  said  membrane  will  have  a  more 
livid  diseased  aspect, 

"  In  this  state  of  matters,  if  the  dura  mater  be 
denuded,  it  will  be  found  to  be  detached  from  the 
inside  of  the  cranium,  to  have  lost  its  bright  silver 
hue,  and  to  be,  as  it  were,  smeared  over  with  a 
kind  of  mucus,  or  with  matter,  but  not  with  blood. 
Every  hour  after  this  period  all  the  sjmiptoms  are 
exasperated,  and  advance  with  hasty  strides  ;  the 
headache  and  thirst  become  more  intense,  the 
strength  decreases,  the  rigors  are  more  frequent, 
and  at  last  convulsive  motions,  attended  in  some 
with  delirium,  in  others  with  paralysis,  or  comatose 
stupidity,  finish  the  tragedy. 

"  If  the  scalp  has  not  been  divided  till  this  point 
of  time,  and  it  be  done  now,  a  very  oftensive  dis- 
coloured kind  of  fluid  will  be  found  lying  on  the 
bare  cranium,  whose  appearance  will  be  still  more 
unlike  to  the  healthy  natural  one ;  if  the  bone  be 
now  perforated,  matter  will  be  foimd  between  it 
and  the  dura  mater,  generally  in  considerable 
quantity,  but  difierent  in  different  cases  and  cir- 
cumstances. Sometimes  it  will  be  in  great  abun- 
dance, and  diifused  over  a  very  large  part  of  the 
membrane  ;  and  sometimes  the  quantity  will  be 
less,  and  consequently  the  space  which  it  occupies 
smaller.  Sometimes  it  lies  only  on  the  exterior 
surface  of  the  dura  mater,  and  sometimes  it  is  be- 
tween it  and  the  pia  mater,  or  also  even  on  the 
surface  of  the  brain,  or  within  the  substance  of 
it,  &c. 

"  As  the  inflammation  and  separation  of  the  dura 
mater  is  not  an  immediate  consequence  of  the  vio- 
lence, so  neither  are  the  symptoms  immediate,  sel- 
dom until  some  days  have  passed;  the  fever  at  first 
is  slight,  but  increases  gradually;  as  the  membrane 
becomes  more  and  more  diseased,  all  the  febrile 
symptoms  are  heightened  ;  the  formation  of  matter 
occasions  rigors,  frequent  and  irregular,  until  such 
a  quantity  is  collected  as  brings  on  delirium, 
spasm,  and  death." 

"  When  the  scalp  has  been  wounded,"  Mr.  Pott 
observes,  "  the  wound  will  for  some  little  time  have 
tlie  same  appearance  as  a  mere  simple  wound  of 
this  part,  unattended  with  other  mischief,  would 
have ;  it  will,  like  that,  at  first  discharge  a  thin 
sanies,  or  gleet,  and  then  begin  to  suppurate;  it 
will  digest,  begin  to  incarn,  and  look  perfectly  well; 
but,  after  a  few  days,  all  these  favourable  appear- 
ances will  vanish;  the  sore  will  lose  its  florid  com- 
plexion and  granulated  surface  ;  will  become  pale, 
glassy,  and  flabby;  instead  of  good  matter,  it  will 
discharge  only  a  thin  discoloured  sanies  ;  the 
lint  with  which  it  is  dressed,  instead  of  coming  off 
easily  (as  in  a  kindly  suppurating  sore),  will  stick 
-  -  -        -   ■        •      ■       -'nstead  of 
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adhering  firmly  to  the  bone,  will  separate  from  it, 
all  round,  to  some  distance  from  the  edges. 

"  This  alteration  in  the  face  and  circumstances 
of  the  sore  is  produced  merely  by  the  diseased 
state  of  the  parts  underneath  the  skull  ;  which  is  a 
circumstance  of  great  importance,  in  support  of  the 
doctrine  advanced,  and  is  demonstrably  proved 
by  observing  that  this  diseased  aspect  of  the  sore, 
and  this  spontaneous  separation  of  the  pericranium, 
are  always  confined  to  that  part  which  covers  the 
altered  or  injured  portion  of  the  dura  mater,  and  do 
not  at  all  affect  the  rest  of  the  scalp  :  nay,  if  it 
has  by  accident  been  wounded  in  any  other  part, 
or  a  portion  has  been  removed  from  any  part  where 
no  injury  has  been  done  to  the  dura  mater,  no  such 
separation  will  happen. 

"  The  first  appearance  of  alteration  in  the  wound 
immediately  succeeds  the  febrile  attack ;  and  as  the 
febrile  symptoms  increase,  the  wound  becomes 
w^orse  and  worse  ;  that  is,  degenerates  more  and 
more  from  a  healthy,  kindly  aspect."  {Pott.) 

The  same  intelligent  surgeon  further  observes 
"  that  it  is  no  very  uncommon  thing  for  a  smart 
blow  on  the  head  to  produce  some  immediate  bad 
symptoms,  which  after  a  short  space  of  time  dis- 
appear, and  leave  the  patient  perfectly  well.  A 
slight  pain  in  the  head,  a  little  acceleration  of 
pulse,  a  vertigo  and  sickness,  sometimes  immedi- 
ately follow  siich  accident,  but  do  not  continue 
many  hours,  especially  if  any  evacuation  has  been 
used.  These  are  not  improbably  owing  to  a  light 
commotion  of  the  brain,  which,  having  suffered  no 
material  injury  thereby,  soon  cease.  But  if,  after 
an  interval  of  some  time,  the  same  symptoms  are 
renewed  ;  if  the  patient,  having  been  well,  becomes 
again  feverish  and  restless,  and  that  without  any 
new  cause  ;  if  he  complains  of  being  languid  and 
uneasy,  sleeps  disturbedly,  loses  his  appetite,  has  a 
hot  skin,  a  hard  quick  pulse,  and  a  flushed,  heated 
countenance;  and  neither  irregularity  of  diet  nor 
accidental  cold  have  been  productive  of  these  ; 
mischief  is  most  certainly  impending,  and  that  most 
probably  under  the  skull. 

"  If  the  symptoms  of  pressure,  such  as  stupidity, 
loss  of  sense,  voluntary  motion,  &c.,  appear  some 
few  days  after  the  head  has  suffered  injury  from  ex- 
ternal mischief,  they  do  most  probably  imply  an 
effusion  of  a  fluid  somewhere  ;  this  effusion  may  be 
in  the  substance  of  the  brain,  in  its  ventricles,  be- 
tween its  membranes,  or  on  the  surface  of  the  dura 
mater  ;  and  which  of  these  is  the  real  situation  of 
such  extravasation  is  a  matter  of  great  uncertainty, 
none  of  them  being  attended  with  any  peculiar 
mark  or  sign  that  can  be  depended  upon,  as  point- 
ing it  out  precisely  ;  but  the  inflammation  of 
the  dura  mater,  and  the  formation  of  matter  be- 
tween it  and  the  skull,  in  consequence  of  contu- 
sion, is  generally  indicated  and  preceded  by  one 
which  Mr.  Pott  has  hardly  ever  known  to  fail  ;  a 
puffHt  circumscribed,  indolent  tumor  of  the  scalp, 
awl  a  spfmlancous  separation  of  llie  pericranium 
from  the  skull  under  such  lumnry 

Sometimes  the  scalp  is  so  wounded  at  the  time  of 
the  accident,  or  so  torn  away,  as  to  leave  the  bone 
perfectly  bare  ;  and  yet  no  suppuration  on  theduia 
mater  may  ensue.  Hence,  if  the  pericranium  be 
only  turned  back,  along  with  the  detached  portion 
of  scalp,  there  may  be  probability  of  its  rc-union  ;and 
it  should  be  immediately  made  clean  and  replaced, 
for  the  purpose  of  such  experiment  ;  which,  if  it 
succeeds,  will  save  time,  and  prevent  considerable 
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deformity.  Should  the  attempt  fail,  it  can  only  be 
in  consequence  of  the  detached  part  sloughing. 
Flence,  removing  it  with  a  knife,  though  allowed  by 
Pott,  is  now  never  practised.  Frequently,  when 
the  scalp  does  not  adhere  at  once,  it  becomes  at- 
tached to  the  cranium  afterwards  by  a  granulating 
process.  Wiien  the  detached  piece  sloughs,  the 
worst  that  can  happen  is  an  exfoliation  from  the 
bare  skull. 

Sometimes  the  force,  which  detaches  or  removes 
the  scalp,  also  occasions  the  mischief  in  question; 
but  the  integuments  being  wounded  or  removed, 
we  cannot  have  the  criterion  of  the  tumor  of  the 
scalp  for  the  direction  of  our  judgment.  Our 
whole  attention  must  be  directed  to  the  wound  and  to 
the  general  symptoms.  The  edges  of  the  former  will 
digest  as  well, and  look  as  kindly  for  a  few  daj's,  as 
if  no  mischief  was  done  underneath.  But  after 
some  little  space  of  time,  when  the  patient  begins 
to  be  restless,  and  hot,  and  to  complain  of  pain  in 
the  head,  these  edges  will  lose  their  vermilion  hue, 
and  become  pale  and  flabby.  Instead  of  matter, 
they  will  discharge  a  thin  gleet,  and  the  pericranium 
will  loosen  from  the  skull  to  some  distance  from 
the  said  edges.  Immediately  after  this,  all  the  ge- 
neral symptoms  are  increased  and  exasperated  ; 
and  as  the  inflammation  of  the  membrane  is  height- 
ened or  extended,  they  become  daily  worse  and 
worse,  until  a  quantity  of  matter  is  formed  and  col- 
lected, and  brings  on  that  fatal  period, which,  though 
uncertain  as  to  date,  very  seldom  fails  to  arrive. 

The  method  of  attempting  the  relief  of  this  kind 
of  injury  consists  in  two  points  :  viz.  to  endeavour  to 
prevent  the  inflammation  of  the  dura  mater  ;  or, 
that  being  neglected,  or  found  impracticable,  to 
give  discharge  to  the  fluid  collected  ivithin  the  cra- 
nium, in  consequence  of  such  inflammation. 

Acceleration  or  hardness  of  pulse,  restlessness, 
anxiety,  and  any  degree  of  fever,  after  a  smart  blow 
on  the  head,  are  always  to  be  suspected  and  attend- 
ed to.  Immediate,  plentiful,  and  repeated  evacu- 
ations by  bleeding  have,  in  many  instances,  re- 
moved these,  in  persons  to  whom,  Mr.  Pott  firmly 
believes,  terrible  mischief  woidd  have  happened 
had  not  such  precaution  been  used.  In  this,  as 
well  as  some  other  parts  of  practice,  we  neither 
have,  nor  can  have,  any  other  method  of  judging 
than  by  comparing  together  cases  apparently  simi- 
lar. Mr.  Pott  had  more  than  once  or  twice  seen 
that  increased  velocity  and  hardness  of  pulse,  aiul 
that  oppressive  languor  which  most  frequentlv 
precede  mischief  under  the  bone,  removed  by  free 
and  repeated  bloodletting  ;  and  had  often,  much 
too  often,  seen  cases  end  fatally,  whose  beginnings 
were  fully  as  slight,  but  in  wiiich  such  evacuation 
had  been  either  neglected,  or  not  complied  with. 
This  judicious  writer  "  would  by  no  means  be 
thought  to  infer  from  hence,  that  early  bleeding 
will  always  prove  a  certain  preservative  ;  and  that 
they  only  die  to  whom  it  has  not  been  applied  : 
this,  like  all  othrr  human  means,  is  fiillible-  and" 
perhaps,  there  are  more  cases  out  of  its  reach  thai'i 
witliin  it  :  but  where  preventive  means  can  take 
place,  this  is  certainly  the  best,  and  the  most  fre- 
quently successful. 

"  The  second  intention,  viz.  the  discharge  of  mai- 
ler collected  under  the  cranium,  can  be  answered 
only  by  the  perforation  of  it. 

"  When,  from  tiie  symptoms  and  appearances 
already  described,  there  is  just  reason  for  supposing 
matter  to  be  formed  under  the  skull,  the  operation 
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of  perforation  cannot  be  performed  too  soon ;  it 
Beldom  happens  that  it  is  done  soon  enough." 

In  short,  whenever  the  dura  mater,  after  the 
head  has  received  external  violence,  separates,  or 
is  detached  spontaneous!}'',  from  the  bone  under- 
neath it,  and  such  separation  is  attended  with  the 
collection  of  a  small  quantity  of  thin  brown  ichor, 
an  alteration  of  colour  in  the  separated  pericranium, 
unnatural  dryness  of  the  bone,  chilliness,  horripi- 
latio,  languor,  and  some  degree  of  fever,  Mr.  Pott 
considers  the  operation  indispensably  n'ecessary  to 
save,  the  patient's  life. 

"  When  the  skull  has  been  once  perforated,  and 
the  dura  mater  thereby  laid  bare,  the  state  of  the 
matter  must  principally  determine  the  surgeon's 
future  conduct.  In  some  cases,  one  opi^ning  will 
prove  sufficient  for  all  necessary  purposes  ;  in 
others,  several  may  be  necessary." 

Notwithstanding  the  operation  of  perforation  be 
absolutely  and  unavoidably  necessary,  as  Mr.  Pott 
remarks,  "  the  repetition  of  bloodletting,  or  cool- 
ing laxative  medicines,  the  use  of  antiphlogistic 
remedies,  and  a  most  strict  observance  of  a  low 
diet  and  regimen,  are  as  indispensably  requisite 
after  such  operation  as  before  :  the  perforation  sets 
the  membrane  free  from  pressure,  and  gives  vent 
to  collected  matter,  but  nothing  more;  the  inflamed 
state  of  the  parts  under  the  skull,  and  all  the  neces- 
sary consequences  of  such  inflammation,  call  for  all 
our  attention,  full  as  much  afterwards  as  before  ; 
and  although  the  patient  must  have  perished  with- 
out the  use  of  the  trephine,  yet  the  merely  having 
used  it  will  not  preserve  him  without  every  other 
caution  and  care."  {Pott.) 

In  relation  to  this  subject,  a  remark,  made  by 
Sir  Astley  Cooper,  merits  notice  :  when  pus  lies 
between  the  dura  mater  and  skull,  the  application 
of  the  trephine,  he  acknowledges,  is  a  successful 
practice;  but,  according  to  his  experience,  this 
situation  of  the  purulent  matter  is  comparatively 
rare,  as  it  generally  collects  between  the  pia 
mater  and  surface  of  the  brain,  for  which  case  an 
operation  will  be  useless.  (Lectures,  S,'o.  vol.  i. 
p.  325.)  It  is  stated  by  Sir  Benjamin  Brodie,  that 
in  hospital  practice,  suppuration  between  tlie  dura 
mater  and  the  bone,  in  consequence  of  fracture, 
is  also  less  common  at  the  present  period,  than 
when  Pott  wrote  ;  a  change  which  he  refers  to  the 
stricter  antiphlogistic  plan  adopted  by  modern 
surgeons,  whether  the  early  symptoms  be  or  be 
not  of  a  dangerous  description.  (See  Alcd.  Chir. 
Trans,  vol.  xiv.  p.  411.) 

My  own  observations  agree  with  those  of  Sir 
Astley  Cooper,  respecting  the  greater  frequency  of 
purulent  matter  under,  tlian  upon  the  dura  mater. 
Some  months  ago,  I  trephined  a  patient  who  had 
paralysis  and  other  sj-mptoms  of  pressure,  preceded 
by  those  of  inflammation  witliin  the  skull.  I  was 
partly  induced  to  do  so  for  the  purpose  of  remov- 
ing a  necrosis,  which,  I  conceived,  might  extend 
through  both  tables,  and  be  a  source  of  irritation. 
The  matter,  however,  was  not  under  the  sequestrum, 
which  consisted  merely  of  the  outer  table,  but  was 
diffused  both  between  the  arachnoid  coat  and  dura 
niator,  and  also  more  deeply  over  the  pia  mater. 
The  operation  was  therefore  useless.  In  two  other 
cases  which  proved  fatal  in  University  College 
Hospital,  there  was,  indeed,  pus  on  the  surface  of 
the  dura  mater  ;  but  there  were  also  abscesses  in 
the  substance  of  the  brain.  Two  line  specimens  of 
tins  are  preserved  in  the  College  Museum.  The 


operation  of  trephining,  therefore,  in  suppuration  on 
the  dura  mater,  will  often  fail,  not  merely  on  account 
of  the  circumstances  here  adverted  to,  but  because 
the  brain  and  its  membranes  are  actually  in  a 
state  of  inflammation.  The  matter  may  be  dis- 
charged, but  its  pressure  is  not  the  only  mischief. 
La  Peyronie  relates  a  case  in  which  an  incision 
was  made  in  the  dura  mater,  and  a  basin  of  pus 
discharged,  leaving  a  cavity  that  reached  to  the 
corpus  callosum.  Tile  patient  recovered.  {Acad, 
de  Chir.  t.  i.  p.  250.)  Baron  Dupuytren  ventured 
in  one  instance  to  make  a  puncture,  an  inch  deep, 
in  the  brain,  and  was  fortunate  enough  to  reach  the 
abscess:  the  case  ended  well.  (^Pathol.  Med.  Ch. 
t.  iv.  p.  308.) 

I  think  it  not  improper  to  recommend  again 
the  practice  of  appl3'ing  cold  wet  cloths  to  the 
head  for  the  prevention  and  relief  of  inflammation 
of  the  dura  mater  ;  a  plan  to  which,  as  alreadj'  ex- 
plained, Schmucker  ascribed  a  good  deal  of  the 
success  with  which  he  treated  injuries  of  the  head. 

Both  tables  of  the  skull  sometimes  exfoliate  in 
consequence  of  external  violence.  Here  the  dead 
bone  must  be  removed,  as  soon  as  loose  ;  and,  if 
necessary,  the  scalp  divided  for  the  purpose.  M. 
Velpeau  sets  down  this  as  a  case  requiring  the  tre- 
phine, without  exfoliation  being  awaited,  and  this 
whether  sj'mptoms  of  pressure  exist  or  not  ;  and 
he  gives  three  cases  in  support  of  this  doctrine.  {De 
VOpcr.  du  Trepan,  p.  23.)  I  have  seen  cases  in 
which  the  patients  recovered  by  the  exfoliation  of 
both  tables  ;  but  some  of  them  encountered  so 
much  danger,  that  I  suspect  their  chance  of  re- 
covery would  have  been  increased  bj' acting  on  the 
principle  incidcated  by  M.  Velpeau.  Yet,  where 
the  symptoms  are  not  urgent,  I  shoiild  recommend 
awaiting  exfoliation.  M.  Velpeau  is,  perhaps, 
rather  too  zealous  an  advocate  for  this  practice. 
{De  I'Oper.  du  Trepan,^.  79.) 

[The  puffy  tumor  of  the  scalp,  mentioned  by  Pott 
as  indicative  of  suppuration  on  the  dura  mater, 
although  occasionally  found,  is  generally  absent. 
When  the  scalp  is  entire,  and  the  bone  beneath  is 
carious  or  dead,  there  is  necessarily  suppuration 
under  the  scalp,  and  the  tumor  is  then  developed; 
this,  however,  happens  whollj'  irrespective  of  the 
formation  of  pus  on  the  dura  mater.  But  when 
matter  forms  under  the  dead  bone  during  its  ex- 
foliation, it  is  generallj'  preceded  b}''  sloughing  of 
the  scalp,  and  the  bone  is  consequentlj'  bared  of 
its  external  covering.  After  injury  to  the  skull 
bones,  however,  if  symptoms  of  meningeal  irritJi- 
tion  occur,  and  if  it  is  necessary  to  examine  closely 
the  condition  of  parts  with  a  view  to  an  operation, 
an  incision  should  be  made  in  any  part  of  the 
cranium  where  there  is  swelling  or  puftincss. 
IJewett  (loc.  cit.)  has  carefully  collected  informa- 
tion from  various  sources  on  this  subject,  and  he 
has  come  to  the  conclusion  that  the  puify  tumor 
as  pathognomonic  of  suppuration  on  the  dura  mater 
rarel}-  exists.  The  writer's  experience  corroborates 
this  opinion. 

Suppuration  is  not  connnonly  confined  to  the 
dura  mater,  but  it  is  so  occasionally,  and  the  dis- 
ease is  sometimes  limited  to  tiie  space  between  the 
dead  bone  and  this  membrane:  the  symptoms  are 
then  milder  in  their  character,  and  rather  ludica.e 
pressure  on  the  brain  tiiau  great  cercbnil  irritation. 
Hemiplegia,  preceded  by  a  slight  att.-ick  ol  le\er, 
is  frequently  the  only  symptom  present.  bucli 
cases  arc  remediable  at  once  by  the  escape  ot 
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matter  when  tlie  bone  is  elevated.  Bat  nature 
often  accomplislies  tlie  cure  in  a  very  simple  manner; 
tlius,  small  openings  are  formed  tbrougii  the  bone 
by  the  granulations  underneath,  or  at  the  margin  of 
the  necrosed  bone,  and  the  matter  gradually  oozes 
through,  or  is  forced  up  by  the  heaving  motion  of 
the  brain.  The  surgeon  should  now,  from  time  to 
time,  insinuate  the  flat  end  of  a  probe,  and  endea- 
vour to  elevate  the  bone,  the  parts  being  kept  con- 
tinually moistened  with  wet  lint  lightly  laid  over  : 
soon  the  bone  will  become  gradually  loosened,  and 
there  will  be  no  difficulty  in  raising  it. 

The  dead  bone,  however,  is  sometimes  firmly 
fixed  in  position,  as  if  held  in  silit  by  atmospheric 
pressure,  so  that  considerable  force  is  required  to 
detach  it  ;  the  force  should  be  so  directed  as  not 
to  risk  injury  to  the  parts  beneath  :  a  small  screw 
attached  to  the  end  of  an  ordinary  probe,  may 
be  carefully  introduced  into  the  dead  bone,  and 
it  may  be  thus  readily  elevated,  a  contrivance 
adopted  by  Liston  in  a  case  of  this  description.  If 
the  bone  cannot  be  raised,  it  must  be  at  once  per- 
forated by  the  trephine,  in  order  to  relieve  the 
brain  from  the  pressure  of  matter  beneath  it. 

Suppuration  is  seldom  limited  to  the  upper  surface 
of  the  dura  mater;  it  generally  extends  far  deeper 
than  this,  and  the  arachnoid  cavity,  the  meshes  of 
the  pia  mater,  and  the  cerebral  hemisphere  in 
many  cases  are  the  seat  of  suppuration.  The 
symptoms  mentioned  by  Pott,  whose  remarks  have 
been  quoted  in  extenso,  are  really  not  those  of  sup- 
puration of  tlie  dura  mater;  they  indicate,  as  it  is 
shown  from  the  writings  of  other  surgeons  which 
have  been  alluded  to,  a  disease  of  a  far  more  for- 
midable character,  and  which  the  trephine  is  by  no 
means  calculated  to  rectify. 

Arachnitis  is  indeed  the  prominent  feature  in 
these  cases,  and  it  is  not  difficult  to  assign  a  proper 
cause  for  this  :  in  fact,  there  are  two  causes  in 
operation  at  the  same  time  in  many  of  these  cases  : 
first,  inflammation  from  the  irritation  of  the  dead 
bone,  and  this  is  common  enough  ;  and,  secondlj^, 
pyaemia,  which  may  arise  during  the  suppurative 
process,  and  thus  give  rise  to  fatal  arachnitis,  ter- 
minating in  suppuration  in  the  cavity  of  the  mem- 
brane. In  suppuration  resulting  from  the  latter 
cause,  no  advantage  can  be  expected  from  the  tre- 
pliine,  and  the  danger  is  often  materially  enhanced 
by  the  coexistence  of  purulent  deposits  in  the 
lungs  and  liver,  or  inflammation  of  the  pleura;  or 
peritoneum. 

In  corroboration  of  the  opinion  as  to  the  inutility 
of  trephining,  the  cases  adduced  by  Mr..Hewott 
may  be  referred  to.  These  cases  tend  to  prove 
that,  notwithstanding  they  were  accompanied  by 
general  pytcmia,  the  damaged  bone  and  its 
consequent  irritative  eft'ects  were  the  primary 
cause  of  the  subsequent  fatal  mischief.  In  all 
Hewetl's  cases,  five  in  number,  pus  or  diseased 
dura  mater,  was  discovered  under  the  denuded 
bone.  In  three,  pus  extended  along  the  course  of 
the  corresponding  middle  meningeal  artery;  in  all 
pus  or  sero-purulent  fluid  was  found  in  the  arachnoid 
cavity  on  the  corresponding  side  ;  in  two,  pus  was 
found  in  the  superior  longitudinal  sinus;  in  three, 
the  lungs  were  infected  with  pus. 

Certainly  the  most  serious  cases  are  those  in 
which  symptoms  of  pressure,  as  hemiplegia  and 
coma,  are  combined  with  signs  of  meningeal  and 
cerebral  inflammation,  and  wliicli  frequently  coexist 
with  abscess  in  the  brain.    In  these  cases,  and 
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they  are  such  as  frequently  come  under  ob- 
servation in  our  large  metropolitan  hospitals,  the 
operation  of  trephining  is  generally  had  recourse 
to  to  relieve  the  brain  from  pressure;  but  the  pres- 
sure is  really  not  the  worst  feature  in  the  disease. 
Although  the  operation  is  seldom  attended  with 
any  beneficial  result,  it  would  be  unwise  to  discard 
it,  for  no  harm  can  possibly  arise  from  perforating 
a  bone  already  dead.  Hewett  mentions  eight  cases 
collected  from  the  experience  of  the  surgeons  of 
St.  George's  Hospital,  illustrating  this  practical 
point  ;  in  all,  symptoms  of  pressure  coexisted- with 
those  of  cerebral  inflammation  and  effusion  into  the 
arachnoid;  in  all,  the  operation  was  performed  with 
no  relief  to  the  symptoms;  but  no  harm  in  any 
instance  resulted  from  the  use  of  the  trephine. 
This  collection  of  cases  is  valuable  also,  as  de- 
monstrating a  most  serious  complication  of  patho- 
logical conditions  revealed  after  death,  as  suppura- 
tion in  the  diploe,  matter  and  lymph  on  the  dura 
mater,  sero-purulent  fluid  in  the  arachnoid  cavity 
and  sub-arachnoid  cellular  tissue ;  pus  in  the 
sinuses  of  the  dura  mater,  secondary  deposits  in 
the  lungs,  liver,  &c. ;  thus  showing  a  deep-rooted 
pyaemia,  over  which  no  treatment  whatever  appeared 
to  have  had  the  slightest  influence.  Yet  in  all 
these  cases,  wherever  pressure  existed,  the  seat  of 
pressure  was  indicated  by  the  hemiplegia  on  the 
side  opposite  to  that  where  the  effusion  took  place. 
This  circumstance  is  important,  as  leading  to  the 
site  where  the  trephine  should  be  applied,  and  in 
this  very  important  respect  it  forms  a  strong  con- 
trast to  cases  mentioned  by  Pott.  So  also  the  seat 
of  the  purulent  efi'usion  on  the  dura  mater  corre- 
sponded in  all  with  the  disease  of  the  bone. 

When  the  abscess  in  the  arachnoid  cavity  is 
circumscribed,  the  pus  is  usually  similar  to  that  in 
other  abscesses,  and  it  is  contained  in  a  cavity 
bounded  by  a  wall  of  lymph.  Under  these  cir- 
cumstances the  case  may  ultimately  do  well. 
Ilewett  quotes  a  case  from  Mr.  Guthrie  of  this 
description  :  in  this,  "after  the  removal  of  bone  by 
the  trephine,  the  dura  mater  rose  up  in  the  open- 
ing without  any  pulsatory  motion."  Mr.  Guthrie 
punctured  this,  "  and  a  considerable  quantity  of 
matter  escaped.  This  continued  for  some  time; 
granulations  formed,  and  the  patient  was  eventu- 
ally cured." 

Mr.  Hewett  also  gives  an  interesting  case  from 
Rou.x,  in  which  a  fistulous  opening  remained  in  the 
back  part  of  the  parietal  bone  in  a  young  man  who 
some  years  before,  had  a  blow  on  tlie  back  of  the 
head.  This  discharged  a  considerable  quantity  of 
matter  at  various  times.  The  patient  became  sub- 
ject to  attacks  of  drowsiness  when  the  discharge 
ceased.  The  bones  were  exposed,  and  the  trephine 
was  applied;  throe  ounces  of  matter  escaped.  "  Au 
opening,  tlie  size  of  the  top  of  the  finger,  was  found 
in  the  dura  mater,  leading  into  a  cavity,  the  deep 
surface  of  which  was  red,  and  presented  a  cup-like 
depression.  No  untoward  symptom  followed  the 
operation,  and  tlie  patient  was  cured  at  the  end  of 
two  months."  {Ilewdl,  loc.  cit.)  It  is  not  impro- 
bable that  the  abscess  was  situated  in  the  brain 
itself;  at  any  rate  it  points  out  the  necessity  and 
occasional  advantage  of  applying  the  trephine. 

When  a  piece  of  bono  has  been  removed  by  the 
trephine,  and  the  matter  on  the  surface  of  tho 
dura  mater  has  been  discharged,  if  the  latter  mem- 
brane is  pushed  up  so  as  completely  to  till  the 
opening;  and  especially  if  this  occurs  where  ua 
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matter  has  been  discharged  on  the  surface  of  the 
dura  mater,  it  is  the  duty  of  the  surgeon  to  punc- 
ture this  membrane,  provided  tiie  pressure  is 
unrelieved,  and  tlie  membrane  is  altered  in  cha- 
racter; as  a  cerebral  abscess  may  exist  beneath, 
and  the  escape  of  matter  may  save  the  patient's 
life.  If,  however,  the  opening  is  made  into  the 
arachnoid  cavity,  vre  cannot  anticipate  much 
benefit:  if  well-formed  pus  escape,  the  prognosis 
is  more  favourable  than  where  the  fluid  is  of  a 
sero-purulent  character,  for  the  latter  is  charac- 
teristic of  diffused  arachnoid  inflammation,  the 
former  of  a  circumscribed  collection  of  matter. 

But,  perhaps,  the  membrane  has  been  punc- 
tured, and  no  matter  is  discovered,  either  circum- 
scribed  or  diffused;  and  the  opening  is  found  then 
filled  by  the  rising  up  of  the  brain  itself.  What 
is  to  be  done  under  these  circumstances  ?  In 
other  words,  are  we  to  puncture  the  brain  itself, 
and  to  explore  it  with  the  grooved  needle  ?  This 
question  is  not  so  readily  answered,  for  the  diag- 
nosis of  cerebral  abscess  is  by  no  means  easy; 
indeed,  there  is  so  much  difiiculty  and  uncertainty 
on  the  subject  that  prudence  dictates  the  greatest 
caution.  We  would  suggest,  in  the  absence  of  posi- 
tive signs  of  pressure,  that  no  puncture  should  be 
made. 

We  ourselves  have  seen,  and  the  same  has  oc- 
curred to  other  surgeons,  the  brain  pushed  up  into 
the  aperture  of  the  skull  after  the  dura  mater  has 
been  opened;  and  the  surgeon  has  been  tempted 
to  puncture  the  brain  under  the  impression  that 
an  abscess  had  formed  in  it,  and  no  matter 
has  escaped.  We  have  had  a  case  recently  under 
our  own  care,  in  which  it  was  thought  requisite  to 
trephine;  and  immediately,  on  dividing  the  dura 
mater,  the  convolutions  of  the  brain  were  pushed 
upwards  through  the  opening.  The  brain  was  not 
punctured,  but  it  was  thought  that  matter  existed  in 
some  part  of  the  organ;  and  this  really  was  the 
fact,  for  although  there  was  an  exceedingly  small  col- 
lection of  matter  found  in  the  brain  near  the  open- 
ing, this  might  be  attributed  to  the  inflammation 
which  occurred  after  the  operation;  but  there  was 
an  abscess  in  the  anterior  lobe  of  the  opposite  hemi- 
sphere, and  another  in  the  ventricle  of  the  same 
side.  The  result  of  the  examination  of  this  case  is 
given,  because  the  matter  was  very  different  to  that 
which  is  usually  found  in  common  abscesses,  and 
the  examination  may  possibly  illustrate  the  ordi- 
nary condition  of  cerebral  abscess;  it  was  of  a 
greenish-yellow  colour,  such  as  is  generally  found 
in  cerebral  abscess;  the  internal  wall  of  the  abscess 
was  smooth,  yellow,  den6e,and  friable,  but  not  mem- 
branous. Immediately  external  to  this,  the  cere- 
bral substance  was  of  a  deep  yellowish-red  colour, 
and  dotted  with  red  specks,  and  increased  in  den- 
sitj'.  About  half  an  inch  external  to  the  abscess, 
the  brain  exhibited  its  normal  character.  The 
matter  contained  in  the  cavity  consisted  of  a  Jluid 
holding  in  suspension  hyaline  globules,  granule  celts, 
Mood  discs  and  free  gra?iules.  The  vifall  oi' 
the  abscess  appeared  to  be  made  up  of  disin- 
tegrated brain  substance  mixed  with  free  grainiles, 
granule  masses,  and  granule  cells.  Innuedintely 
external  to  the  wall  of  the  abscess,  the  cerebral 
substance  was  found  intiltrated  with  a  homo- 
geneous substance.  The  nerve  tubules  in  this 
part  were  remarkably  large  and  varicose,  and 
granule  cells  were  abundantly  present  between 


The  simultaneous  occurrence  of  abscess  in  the 
substance  of  the  brain,  with  suppuration  on  the 
dura  mater  during  exfoliation,  especially  if  the 
abscess  is  formed  at  a  distant  part,  is  not  unfre- 
quently  the  cause  of  much  obscurity.  The  case 
just  related  is  an  instance  of  this;'for,  although 
hemiplegia,  which  we  regard  as  the  most  im- 
portant symptom  of  pressure,  was  by  no  means 
well  developed,  it  existed,  nevertheless,  to  a  slight 
extent  on  the  right  side,  and  on  this  side  the  bone 
was  necrosed.  It  was  therefore  evident,  on  care- 
ful consideration,  that,  according  to  the  known 
law  of  the  cross-action  of  the  brain,  it  could  not 
depend  on  the  eff'usion  of  matter  beneath  the  dead 
bone,  for  in  that  case  the  hemiplegia,  slight  as  it 
was,  would  have  been  on  the  left  side:  the  inference, 
therefore,  was,  that  the  principal  mischief  was  to 
be. sought  for  on  the  left  side,  and  on  this  side 
an  abscess  was  discovered  in  the  cerebral  hemi- 
sphere, and  far  out  of  the  reach  of  any  surgical 
relief  by  operation.  The  trephine  was  applied  in 
this  instance  with  scarcely  any  expectation  of 
benefit,  and  we  were  not  much  disappointed  at  the 
result.  A  recent  and  better  marked  instance  of 
this  source  of  embarrassment  has  occurred  under 
our  own  observation,  which  exemplifies  the  same 
circumstance  more  clearly,  and  may  be  regarded  as 
a  proof  of  the  unerring  nature  of  the  phenomenon 
that  paralysis  on  one  side  of  the  body  is  always 
dependent  on  pressure  on  the  opposite  side  of  the 
brain.  A  man  was  admitted  into  the  London 
Hospital,  with  a  granulating  wound  of  the  scalp 
in  the  forehead,  slightly  out  of  the  mesial 
line  on  the  right  side.  The  accident  had 
been  caused  by  a  blow  from  a  stone,  which  ren- 
dered him  senseless  for  half  an  hour  ;  in  falling  he 
struck  the  back  of  his  head  against  the  kerb- 
stone. He  went  afterwards  to  his  work  as  usual, 
and  was  admitted  in  about  three  weeks  after  the 
accident.  When  first  seen  he  looked  ill,  but 
made  no  decided  complaint.  A  piece  of  dead 
frontal  bone  was  found  at  the  bottom  of  the  wound, 
which  was  removed  with  great  facilitj';  there 


them. 


was  another  dead  portion,  which  was  left,  as  it  was 
not  separated.    In  about  three  daj's  after  this  he 
had  slight  paralj'sis  of  the  right  side  of  his  face, 
and  was  very  unwell,  and  on  the  sixth  day  after 
the  whole  right  side  of  his  body  became  para- 
l3'sed.    Mr.  Ward  judiciously  removed  a  piece 
of  bone  with  the   trephine,  and  found  about 
a  drachm  of  pus  on  the  dura  mater.    As  matter 
seemed  to  well  up  in  the  direction  of  the  left  side, 
another  portion  of  bone  was  removed,  and  the 
angles  between  the  openings  in  the  bone  were  sawn 
off:    He  appeared  somewhat  relieved  at  first,  but 
he  gradually  became  worse,  and,  in  consequence  of 
the  persistence  of  the  paralysis  on  the  right  side, 
and  as  the  wound  was  close  to  the  mesial  line 
over  the  longitudinal  sinus,   the  trephine  "iis 
applied  on  the  left  side,  but  no  matter  was  dis- 
covered on  the  dura  mater.    He  sank  gradually 
with  symptoms  of  pressure  about  a  fortnight  .iiti'r 
the  first  operation.    There  was  found,  on  examni.-i- 
tion  after  death,  a  large  abscess  in  the  hemi- 
sphere of  the  brain,  which  had  gradually  made  its 
way  upwards  to  the  surface,  and  some  of  the 
matter  had  escaped  through  an  ulcerated  openmg 
of  the  dura  mater.  .       r  d, . 

Both  these  cases  arc  valuable  illustrations  ot  inc 
fact  of  the  hcmiplcgiabeiniron  the  side  corrcsponoing 
to  that  on  which  the  ovwhrnl  injury  was  intlicton, 


although  it  was  dependent  an  an  abscess  in  the 
opposite  cerebral  hemisphere;  they  also  prove  that, 
when  a  piece  of  bone  is  exfoliating  on  one  side  of 
the  cranium,  the  opposite  cerebral  hemisphere  may 
be  the  seat  of  fatal  inflammation,  and,  further,  that 
such  fatal  inflammation  resulting  in  abscess  may 
occur,  as  it  did  in  the  first  case,  without  any  very 
appreciable  symptoms. 

In  the  treatment  of  meningeal  inflammation  oc- 
curring during  exfoliation  of  bone,  we  are  not  dis- 
posed to  advise  the  free  employment  of  bleeding 
eitiier  by  the  arm  or  by  leeches,  as  recommended 
by  Pott  in  such  cases.  The  disease  so  commonly 
attacks  patients  of  a  depraved  state  of  consti- 
tution, in  whom  no  violent  depletory  measures 
can  be  borne,  and  in  whom  the  loss  of  many  ounces 
of  blood  from  the  arm  would  irretrievably  depress 
the  vital  powers  beyond  all  hope  of  recovery.  Never- 
theless, a  mild  anti-inflammatory  treatment,  as  is 
implied  in  the  careful  administration  of  mercury 
and  saline  medicines,  with  cold  applications  to  the 
head,  is  infinitely  preferable  to  the  indiscriminate 
use  of  stimulants,  which  it  is  too  much  the  custom 
to  administer  in  the  present  day.  It  is,  however, 
very  necessary  to  employ  the  greatest  circuuispec- 
tion  during  the  entire  treatment  of  all  cases  of 
exfoliation  of  bone  necrosed  from  injury,  for  the 
prognosis,  after  meningitis  has  set  in,  is  in  most 
cases  exceedingly  unfavourable.] 

Fractures. 

[Under  the  head  of  fractures  will  be  included  all 
solutions  of  continuity  of  the  bones  immediately 
resulting  from  external  violence:  thus  m  this 
classification  are  enumerated  incised  wounds  ^of 
the  skull,  penetrating  or  punctured  wounds, 
diastasis  or  separation  of  suture,  simple  fracture 
or  fissure,  indented  fracture,  depressed  fracture, 
and  fractures  of  the  base.  Many  fractures 
of  the  skull,  being  complicated  with  wounds 
of  the  scalp  leading  to  the  fracture,  are  neces- 
sarily compound,  according  to  the  recognised  sur- 
gical nomenclature  ;  whilst  fractures  of  the  base 
for  the  most  part  belong  to  the  class  of  simple 
fractures.  Fractures  have  been  also  arranged 
under  the  heads  of  direct  fractures  and  fractures  by 
cmlre-coup.  But,  whatever  the  nature  of  tlie 
fracture,  its  practical  importance  has  a  distinct 
relation  to  the  state  of  the  brain  resulting  directly 
or  indirectly  from  the  fracture.  Hence  it  is  cus- 
tomary in  allusion  to  this  subject  to  speak  of  a 
fracture  of  the  skull  with  or  without  symptoms  of 
concussion  or  compression;  and  in  forming  a  pro- 
gnosis of  such  cases,  or  in  laying  down  a  plan  of 
treatment,  a  knowledge  of  the  condition  of  the 
brain,  as  indicated  by  certain  symptoms,  is  of 
essential  importance. 

Indued  wounds  of  (Ite  slcuU. — Injuries  produced 
by  cutting  instruments,  such  as  sabre-cuts,  will 
be  first  considered,  as  they  approach  in  chaiacter 
nearest  to  simple  incised  wounds  in  other  parts. 
It  must  be  at  once  apparent  that  no  clean  in- 
cision can  he  made  through  the  cranium  without 
the  application  of  immense  force.  As  the  occur- 
rence of  such  accidents  is  comparatively  rare  in  civil 
life,  we  may  refer  principally  for  tiicir  description 
to  writers  on  military  surgery.  Incised  wounds 
of  the  skull  may  be  arranged  under  the  following 

heads :  First,  the  simple  section  of  the  outer 

table,  in  which  a  mere  superficial  mark  is  left; 
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secondly,  the  division  of  both  tables  by  a  perpen- 
dicular section;  thirdly,  an  oblique  or  horizontal 
cut,  where  both  tables  are  divided,  but  not  com- 
pletely detaclied;  and  fourthly,  the  entire  ablation 
of  a  piece  comprising  both  tables,  in  which  the 
bone  adheres  to  the  soft  parts,  or  is  completely 
removed  with  them.    In  the  first  two  it  should  be 
borne  in  mind  that  the  internal  table  of  the  skull 
may  from  the  peculiarity  of  its  structure  be  injured 
to  a  much  greater  extent  than  the  external,  and  it 
is  absolutely  impossible  from  the  mere  inspection 
of  the  wound  to  ascertain  the  amount  of  injury 
the  inner  table  has  suffered;  for,  notwithstanding 
the  apparent  slightness  of  the  incision,  and  even 
when  there  is  no  ocular  evidence  of  the  instrument 
having  penetrated  the  cranial  cavity,  a  piece  of 
the  vitreous  table  may  be  broken  off,  and  may 
eventually  become  a  cause  of  the  most  serious  irrita- 
tion to  the  membranes  of  the  brain.    From  the 
vaulted  form  of  that  part  of  the  skull  in  which 
these  accidents  most  frequently  occur,  it  is  almost 
impossible  that  any  lengthened  vertical  section  of 
both  tables  can  bo  made  without  a  wound  of  the  ■ 
dura  mater,  a  complication  of  the  greatest  interest. 
The  simple  incision  of  the  skull  is  readily  ascer- 
tained by  inspection,  and  if  there  are  no  signs  of 
compression,  or  any  other  injury  to  the  brain,  the 
edges  of  the  divided  scalp  should  be  accurately 
brought  together;  cold  applications ,  as  ice,  should 
be  employed,  and  a  strictly  antiphlogistic  treat- 
ment be  enjoined.    If,  however,  decided  symptoms 
of  pressure  on  the  brain  exist,  the  surgeon  is  justi- 
fied in  removing  a  piece  of  bone  with  the  tre- 
phine, as  it  is  possible  that  the  inner  table  of  the 
skull  may  have  been  fractured  and  detached,  or 
one  of  the  large  arteries  of  the  dura  mater  may 
have  been  lacerated.    The  position  of  the  injury, 
and  the  gradual  supervention  of  the  symptoms, 
afford  a  clue  to  the  nature  of  the  case,  as  such  an 
accident  in  the  temporal  region  would  suggest  the 
possibility  of  a  division  of  the  spinous  artery. 
When  the  instrument  has  penetrated  both  tables 
of  the  skull,  the  nature  of  the  case  is  recognised  at 
once  by  the  visible  pulsation  of  the  brain  through 
the  fissure  ;   and,   the  blood  gradually  welling 
up,  no  pressure  takes  place  from  accumulation 
on  the  surface  of  the  dura  mater.    If  the  dura 
mater  is  intact,  and  the  blood  which  is  effused 
escapes  freely,  the  case  must  be  treated  as  in 
more  simple  forms  of  injury;  but  if  the  dura  mater 
is  divided  the  danger  is  materially  enhanced,  as 
there  is  great  risk  of  arachnitis  with  all  its  con- 
sequences.   Nevertheless,  in  the  absence  of  all 
signs  of  pressure  on  the  brain,  the  trephine  is  un- 
necessary,  as   the  operation  may  increase  the 
danger.    Cold  lotions  must  be  sedulously  applied 
to  the  head;  bleeding  locally  and  genernllj-,  with 
free   drastic  purging,  comprise  the  category  of 
remedies,  to  allay  any  cerebral  mischief.  The  scalp 
should  be  carefully  but  lightly  adjusted,  and  re- 
tained in  position  by  sutures;  an  exit  must  be 
given  to  the  blood,  which  otherwise  is  either  pent 
up  on  the  surface  of  the  dura  mater,  or  escapes  into 
the  arachnoid  cavity,  and  thus  gives  rise  to  pressure 
on  the  brain.    Although  in  wounds  of  the  skull 
l)y  sabre-cuts,  or  by  any  other  means,  there  is  some 
suspicion  that  the  inner  table  of  the  skull  is 
splintered,  or  a  portion  of  it  detached,  if  no  symp- 
toms indicating  pressure  or  meningeal  irritation, 
as  coma,  convulsions,  &c.  are  present,  it  is  desirable 
to  abstain  from  the  introduction  of  the  probe  to 
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ascertain  the  extent  of  .nischief.   But  we  are  averse 

Liii:"v\!::"""  "Pi"""  •'"  ^  ^"i-j-'  ™ 

rZ:In      P""'  '=°"'Petent  to  decide: 

experience  alone  can  justify  a  proceeding  wliidi  is 
at  any  rate  somewhat  liazardous.    Mr.  Gutlirie 
advises  that  a  biunt  or  flat-ended  probe  should  be 
carefully  passed  into  the  wound,  and,  beine  ffently 
pressed  against  one  of  the  cut  edges  of  the  bone 
Its  thickness  may  be  measured,  and  the  presence 
or  absence  of  the  inner  table  may  thus  be  ascer- 
tained.   It  must  be  confessed  that  this  appears  to 
be_  a  most  unsatisfactory  mode  of  proceedino-  nor 
IS  It  clear  what  information  can  be  gained  by  it'  and 
in  the  absence  of  symptoms,  we  think,  notwith- 
standing such  high  authority,  the  case  had  better  be 
Jet  alone.  If,  however,  symptoms  ofmeningeal  irri- 
tation exist,  then  it  may  be  advisable  to  introduce 
tlie  probe  to  ascertain  the  condition  of  the  inner 
table;  it  this  is  found  loose  and  movable,  it  will  be 
necessary  to  remove  it,  lest  it  become  a  source  of 
turther  irritation  to  the  dura  mater.  On  the  subject 
ol  the  re-application  of  the  partially  detached  parts 
in  sabre-cuts,    Hennen  (Mililari/  Surgery)  says 
Sabre-cuts  admit  frequently  of  being  at  once  re- 
placed, and  m  many  instances,  with  the  aid  of  a 
lew  stitches  and  proper  supporting  bandages,  they 
adhere  without  further  trouble.    In  some  inflicted 
by  our  own  and  the  French  dragoons  in  Spain  and 
J3elgiuni,  sections  of  the  scalp,  cranium,  and  even 
ot  the  brain,  were  frequently  made,  and  in  many 
instances    were    successfully  treated  bv  simply 
laying  the  parts  together.    Lamotte  mentions  a 
case  where,  by  a  stroke  of  a  dragoon's  sabre  the 
skull  vvas  cleft  through  the  right  parietal  bone 
to  the  depth  of  two  inches,  and  the  left  between 
three  and  four,  down  to  the  ear.    This  severe 
wound  was   cured   in  less  than  three  months, 
i'rofessor  Thomson  mentions  a  remarkable  instance 
in  which  a  considerable  portion  of  the  occipital 
bone  with  the  dura  mater  had  been  removed  •  a 
tendency  to  protrusion  of  the  brain  took  place 
during  an  attack  of  inflammation;  a  slight  degree 
of  stupor  with  loss  of  memory  occurred;  but,  the 
inflammatory  state  having  been  subdued,  the  brain 
sank  to  its  former  level,  the  stupor  disappeared 
and  the  memory  returned.    And  in  another  case 
the  cerebellum  was  even  pulsating  for  a  period  of 
eight  weeks,  yet  the  injury  was  unaccompanied  by 
any  peculiar  symptoms," 

Hennen  remarks  that  the  opinion  is  current 
amongst  writers  on  military  surgery,  "that  sabre- 
cuts  on  the  top  of  the  head  are  not  by  any  means 
so  dangerous  as  those  on  the  sides.    This  I  have 
often  had  occasion  to  observe  in  my  own  practice 
as  well  as  from  the  report  of  others.    In  some 
sabre-cuts  which  divide  the  skull  across  the  sagit- 
tal suture,  the  longitudinal  sinus  has  been  occa- 
sionally opened  and  bled  profusely,  but  without 
inducing  fatal  consequences.   I  have  seen  this  sinus 
opened  by  splinters,  but  never  saw  anything  ap- 
proaching to  dangerous  ha^mnrrhage  from  it  :  in 
truth,  the  bleeding  from  wounds  of  the  head  is  one 
principal  source  of  the  patient's  safety."  (/Ien?ien, 
op.  cit.)  ^ 
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aiiow  was  the  principal  weapon  used  in  war 
Ihero  arc  but  few  situations  where  an  instrument 
can  penetrate  the  cranium  without  fracturinTthe 
bone  ;  but  It  IS  nevertheless  possible  :  for  a  sharp- 
pointed  instrument  can  be  directed  into  the  skull 
hrough  the  loramen  lacerum  orbitale,  or  from  the 
back  part  of  the  neck,  between  the  first  and  second 

num"  Tr''";"'  ^"'^  ''r'^''  foramen  mag 
num  The  extent  to  which  the  instrument  has 
penetrated  cannot  generally  be  ascertained  ;  and 
It  has  sometimes  happened  that  the  external 
wound  has  become  completely  healed,  whilst  de- 
structive mischief  lurked  within  the  cranium 

In  the  C/mique  Chirurgicale  of  Baron  Larrev 
the  case  of  a  grenadier  is  mentioned,  who  durin-r 
the  escape  from  Moscow  received  the  stroke  of  a 
lance  from  a  Russian  soldier  at  the  posterior  part 
of  the  head.     The  instrument  passed  deeply  into 
the  skull  in  the  direction  of  the  posterior  lobe  of 
the  brain.    The  man  recovered,  but  with  the  loss 
of  the  functions  of  most  of  his  organs  of  sense, 
l-iis  intellect  remained  unimpaired,  and  his  limbs 
were  but  slightly  affected,  there  being  a  triflinff 
paralysis.    His  voice  became  hoarse  and  was  gra- 
dually lost.    His  hearing,  taste,  and  smell  became 
impaired  ;  the  muscles  attached   to  the  larynx 
being  paralysed,  this  organ  was  depressed  half  an 
inch  below  its  natural  level.    From  the  difficulty 
he  experienced  in  drawing  the  air  throu-rh  the 
larynx  m  inspiration,  he  was  obliged  by  a  sudden 
action  to  raise  the  larynx  and  pharynx,  and  to 
gulp  the  air  something  after  the  manner  of  a  freer 
m  the  act  of  breathing;  the  diaphragm  being  also 
partially  paralysed.    Lairey  presented  him  to  the 
Philomathic  Society,  and  tlie  man  was  nearly 
choked  whilst  his  jaws  were  held  apart  durino. 
his  examination  by  that  learned  bodj-.    The  mus" 
cular  structure  of  the  pharynx,  cesophagus,  and 
stomach,  were  partially  paralysed,  as  deglutition 
was  accomplished  with  difliculty,  and  vomitinir 
could  not  be  excited.    The  pulse  was  slow  and 
feeble,  indeed  scarcely  perceptible.     But  his  in- 
tellect remained  unimpaired,  and  he  wrote  all  his 
answers  to  questions  put  to  him. 

Larrey  also  mentions  another  instance  of  punc- 
tured wound  of  the  cranium  through  the  right 
orbit,  inducing  paralysis  and  other  signs  of  cere- 
bral injury,  and  this  patient  survived  beyond  the 
third  month  after  the  injury.  The  course  of  the 
instrument  was  indicated  after  death  by  an  oblique 
canal  which  traversed  the  right  hemisphere,  and, 
entering  the  left,  passed  over  the  left  optic  nerve, 
injuring  the  root  of  the  right,  and  was  arrested  at 
the  floor  of  the  left  lateral  ventricle.  The  canal 
was  lined  by  a  thin  coagulum  of  blood. 

The  orbital  plate  of  tlie  frontal  bone,  from  its 
position  and  extreme  thinness,  is  liable  to  punc- 
tured fracture.     We  have  seen  this  accident  as 
the  result  of  the  introduction  of  the  prongs  of 
pitchforks  in  agricultural  labourers.    In  one  case 
a  man  was  drawn  up  from  the  hold  of  a  ship 
in  consequence  of  the  hook  attached  to  a  basket 
of  coals  having  given  waj'  and  entered  the  or- 
bit ;  these  bodies,  necessarily  directed  upwards, 
enter  the  skull  through  the  orbital  plate  of  tlie 
frontal  bone,  passing  lirst  through  the  skin  of  the 
upper  eyelid,  or  through  the  conjunctiva;  the  brain 
is  generally  penetrated,  and  the  consequences  al- 
most invariably  fatal.    In  these  cases  a  surgeon 
may  be  deceived  as  to  the  extent  of  the  injury, 
for  the  wound  is  small,  and  in  some  instances 
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speedily  lieals  ;  and  as  there  is  mucli  ecchymosis 
of  the  orbit  and  eyelids,  the  aspect  of  the  case  is 
that  of  a  simple  contusion.  Moreover,  symptoms 
of  severe  cerebral  mischief  rarely  make  their  ap- 
pearance imtil  after  twenty-four  hours  from  the 
time  of  the  accident.  Sometimes,  however,  from 
the  very  commencement  cerebral  symptoms,  as 
convulsions,  insensibility,  and  stertorous  breathing, 
appear,  and  indicate  severe  cerebral  injury  ;  or  a 
slight  shivering  or  strabismus  leads  to  the  suspicion 
of  the  true  nature  of  the  case.  In  all  cases  the 
orbit  is  distended  with  blood,  and  the  eye  is 
sometimes  protruded,  extensive  ecchymosis  being 
visible  beneath  the  ocular  conjunctiva. 

Morgagni  says  :  "Numerous  cases  are  registered 
in  medical  works  in  which  the  patient  survived  an 
injury  of  the  brain  occasioned  by  a  wound  through 
the  orbit,  for  nine,  twelve,  fourteen,  or  even  twenty- 
one  days  ;  but  I  have  met  with  no  instance  in 
which  there  was  a  more  complete  exemption  from 
inconvenience  than  this.  In  some  cases  alluded 
to,  the  animal  functions  indeed  appear  to  have  been 
but  slightly  disturbed  till  near  the  period  of 
decease.  But  injuries  of  this  nature  have  not 
invariably  proved  fatal,  for,  even  where  amaurosis 
of  the  corresponding  eye  and  paralysis  of  the  oppo- 
site side  have  resulted,  the  patient  has  been  known 
to  survive." 

''The  upper  part  of  the  orbit  is  so  thin  that  wounds 
inflicted  with  a  pointed  instrument  in  that  direc- 
tion are  not  to  be  lightly  regarded,  especially  if 
there  be  a  supervention  of  sleepiness,  nausea,  fever, 
vertigo,  or  any  sign  of  paralysis."  {Cooke's  Trans- 
lation of  Morgagni.) 

In  cases  of  I'ecovery  after  supposed  penetrating 
wounds  of  the  orbit,  it  is  probable  that  the  instru- 
ment has  not  passed  beyond  the  boundaries  of  this 
cavity,  and  tliat  amaurosis  and  strabismus  have 
resulted  from  simple  lesion  of  the  nerves  of  the 
orbit.  This  observation  is  inapplicable  to  cases 
where  hemiplegia  has  existed.  Hewett  has  col- 
lected many  cases  of  this  character,  and  they  tend 
to  exemplify  the  same  facts:  namely,  the  obscurity 
as  to  their  precise  nature  at  first ;  secondly,  the 
supervention  of  severe  symptoms  within  a  compara- 
tively short  time  from  the  accident  ;  and,  lastly, 
their  almost  invariable  fatality. 

The  fatality  in  these  cases  results  from  the 
injury  inflicted  on  the  brain,  and  the  consequent 
extravasation  and  subsequent  inflammation;  .and 
it  is  obvious  that,  whatever  treatment  be  pursued, 
there  can  he  no  possible  room  for  escape  of  the 
extravasatcd  blood,  or  the  necessary  products  of 
the  inflammation.  The  opening  through  the  bone 
is  generally  too  small  to  admit  of  the  escape  of  the 
damaged  brain,  and  the  pent-up  matter  produces 
pressure,  from  which  there  can  be  no  hope  of 
relief.  We  entertain  a  very  strong  opinion  that  if 
the  brain  is  wounded  through  the  orbit,  recovery 
is  almost  impossible.  South,  however,  in  his 
translation  of  Cholius'  System  of  Surgery,  quotes  a 
remarkable  instance  of  recovery  from  a  wound  of 
the  brain  through  the  orbit.  The  case  is  given  by 
J)i:  Selwyn,  of  Cheltenham:  "A  knife,  a  common 
cheese-knife,  about  four  inches  and  a  quarter  long 
in  the  blade,  and  averaging  three-quarters  of  an 
inch  broad,  entered  the  right  orbit  nearly  horizon- 
tally, to  the  depth  of  three  inches  and  a  quarter, 
immediately  beneath  the  supraciliary  ridge,  and 
penetrating,  through  the  posterior  part  of  the  orbital 
plate  of  the  frontal  bone,  the  substance  of  the 


brain,  injuring  in  its  course  the  optic  nerve  and 
the  levator  palpebra3  muscle  or  the  nerve  supplying 
it.  It  required  all  the  father's  force  to  dislodge 
the  knife  from  its  situation.  The  hemorrhage 
was  very  slight.  After  the  removal  of  the  knife 
some  portion  of  the  brain  protruded ;  more  was 
discharged  on  the  eighth  day  after  the  accident. 
He  did  not  sleep  for  a  fortnight  after  the  accident, 
and  was  delirious  during  the  night.  The  treat- 
ment consisted  of  low  diet,  little  or  no  medical 
treatment,  and  the  application  of  strips  of  adhesive 
plaster  to  the  wound,  which  was  healed  in  six 
weeks.  There  was  never  any  exfoliation  of  bone. 
The  vision  is  entirely  lost  in  the  eye,  the  pupil 
dilated,  and  wholly  insensible  to  the  stimulus  of 
light.  All  the  senses  are  perfect  except  the  vision 
of  the  injured  eye.  The  memory  is  very  defective, 
and  he  is  incapable  of  appljnng  to  any  pursuit  re- 
quiring mental  activity.  His  health  is  good,  and 
he  has  the  free  use  of  his  limbs."  (SouilCs  Clielitis, 
vol.  i.  p.  397.) 

Punctured  fractures  may  occur  in  other  parts 
of  the  cranium.  Many  cases  of  this  description 
are  on  record.  The  following  instance  is  re- 
corded in  the  Dubiin  Journal,  1851,  p.  347, 
and  is  mentioned  by  Mr.  Hewett,  in  which  it  was 
found,  after  death,  that  the  brass  point  of  a 
broken  end  of  a  cane  had  pierced  the  left  ala  of 
the  nose  at  the  junction  of  the  cartilage  with  the 
bone,  and  taking  a  direction  upwards,  backwards, 
and  inwards,  it  had  grazed  the  inferior  and  middle 
turbinated  bones,  passed  through  the  sphenoidal 
sinus,  and  thence  into  the  skull,  breaking  off  and 
carrying  before  it  the  posterior  clinoid  process,  but 
not  rupturing  the  visceral  membranes,  which  were 
however  extensively  inflamed.  "  A  trumpeter  of 
the  12th  Lancers  was  admitted  into  the  hospital, 
and  was  seen  by  the  assistant  surgeon  on  the  fol- 
lowing morning,  who  found  him  in  bed  with  some 
confusion  of  ideas,  which  the  surgeon  attributed  to 
indulgence  in  drink  the  previous  night.  The 
patient,  on  being  questioned,  stated  that  he  had 
been  fencing  with  a  walking-cane,  and  that  he 
had  received  a  thrust  from  the  cane  in  the  face; 
but  the  only  appearance  of  injury  was  a  small 
puncture  on  the  left  ala  nasi,  which  did  not  appear 
larger  than  a  leech-bite.  He  was  somewhat  taci- 
turn, but  answered  questions  put  to  him.  On  the 
following  morning  there  were  no  alarming  head 
symptoms,  .but  he  was  evidently  labouring  under 
a  considerable  amount  of  stupor.  Towards  the 
afternoon  he  became  violent;  his  breathing  was 
stertorous,  and  he  pulfed  with  his  lips;  the  right 
eye  was  staring,  and  its  pupil  greatly  contracted ; 
the  left  was  widely  dilated,  and  there  was  ptosis 
of  the  lid.  In  the  evening  he  was  seized  with 
violent  convulsions,  attended  with  great  discolora- 
tion of  the  face,  and  he  died.  The  brass  ferule 
of  a  small  walking-cane  projected  into  the  skull 
upwards  and  backwards,  and  was  lying  close  to 
the  left  side  of  the  sella  Turcica,  and  pressing 
on  tlie  optic  nerve." 

Dr.  Henncn  (op.  cit.)  mentions  the  following : 
"  In  a  squabble  between  two  soldiers,  one  of  them 
was  struck  at  by  the  other  whilst  cleaning  the  bar- 
rel of  his  musket.  He  raised  the  ramrod  to  deter 
the  man  from  prosecuting  his  blow.  The  unfortu- 
nate fellow,  iiowever,  slipped  in  the  act  of  striking, 
and  received  the  point  of  tlie  ramrod  just  above  the 
root  of  the  nasal  process  of  the  frontal  bone,  and 
instantly  dropped  down  dead.    It  was  found  that 
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waias  the  left  side,  slanting  upward,  and  nenetrit 
ing  the  anterior  lobe  of  the  left  hem  Sre  of  the 
cerebriun  to  the  depth  of  an  inch.    There  was  no 
ettusion  of  any  kind,  nor  any  unnatural  appearance 
excep    the  hole  made  by  the  weapon."  Hennen 
also  alludes  to  the  "  remarkable  case  given  by  M. 
Larrey.    The  patient  survived  to  the  second  day 
m  whom  a  ramrod  had  actually  passed  through  the 
OS  frontis,  between  the  hemispheres  of  the  cerebrum 
through  the  thick  part  of  the  sphenoid  bone,  and 
through  the  condyloid  foramen  of  the  occipital 
bone,  without  injuring  any  important  organ.  The 
skull  IS  in  the  collection  of  the  Faculty  of  Paris  " 
No  apology  is  requisite  for  quoting  after  Hen- 
nen the  following  case  by  Briot :  "At  the  battle 
ol  Pultuska  m  Poland,  a  soldier  was  wounded  by 
a  bayonet  which  had  been  fixed,  but  was  dismounted 
and  propelled  forward  by  a  ball.  The  bayonet  en- 
tered the  right  temple,  two  inches  above  the  orbit  • 
It  inclined  backwards  and  downwards,and  traversed 
the  ma.xillary  sinus  of  the  opposite  side,  where  it 
passed  out  and  projected  about  five  inches,  havins 
penetrated  to  the  hilt.  The  patient  and  two  of  his 
comrades  tried  in  vain  to  extract  the  instrument 
I  he  surgeon-major,  M.  Fordeau,  repeated  the 
same  attempts  on  the  field,  but  without  success. 
A  soldier  who  assisted  thought  himself  stronger 
than  the  rest,  and,  seating  the  patient  on  the  ground 
placed  one  foot  against  his  head,  and  with  both 
hands  disengaged  and  extracted  the  bayonet  A 
considerable  hemorrhage  followed,  and  ihe  natient 
fainted     M.  iordeau,  who  believed  him  dead  or 
dying,  left  him  to  attend  to  others  of  the  wounded 
lie  revived,  however  ;  the  wound  was  dressed,' 
and  he  travelled,  partly  on  foot,  partly  on  horse- 
back and  m  waggons,  to  Warsaw,  twenty  leagues 
from  the  field  of  battle.    Three  months  after,  M 
i-ordeau  saw  him,  perfectly  cured,  but  with  the 
Joss  of  the  right  eye,  the  pupil  of  which  was  im- 
movable and  much  dilated."   A  somewhat  similar 
case  IS  mentioned  by  Dr.  Rogers,  in  the  Transac- 
tions of  tU  Medico-Ckiruryical  Society,  vol  xiii 
of  a  boy  through  whose  frontal  bone  the  breech-pin 
Ot  a  gun  had  been  driven,  above  the  left  supraciliarv 
ridge,  into  the  substance  of  the  brain,  and  which 
was  removed,  on  the  thirty-sixth  day  after  the  ac- 
cident, by  means  of  an  elevator,  and  the  boy  com- 
pletely recovered,  with  the  loss  of  the  sight  of  the 
Jett  eye  ;  no  symptoms  of  any  importance  having 
arisen  during  the  treatment  of  the  case.  The  wound 
through  the  bone  was  as  large  as  a  crown-piece, 
and  portions  of  the  substance  of  the  brain  escaped. 
In  this  case  it  is  more  than  probable  that  the  large 
size  ot  the  aperture  afforded  a  ready  exit  to  the 
escape  of  blood  and  matter,  and  was  thus  favour- 
able to  the  successful  issue  of  the  case. 

Ihe  removal  of  the  penetrating  body  should  be 
alwiys  accomplished  speedily,  and  with  the  least 
possible  force  ;  and  where  it  is  found  firmly  wedged 
into  the  bone  and  broken  off,  the  operation  of  tre- 
phining may  be  had  recourse  to  with  advantage. 

in  all  cases  of  punctured  fracture  through  the 
tin  nnvf    •''^r'/^  '^'"-"^      t''"  ^4icion 
s  a  Ivi  nn'^l"  ^■'^^  'f  'he  cranium, 

•emovl  ]  f  .'".'""•"'lu'-'e  a  probe  and  attempt  its 
eraoval    but  it  is  not  desirable  to  make  any  mi- 

oases. 


run  th,-  ,.;  i     V-  m  sucli  cases, 

«'Uous  use  of  the  probe.    The  general  treat- 


ment should  be  strictly  anti-iiiflmumatory,  for  this 
affords  the  mily  chance  of  relief.    Free  venesec 
tion  and  leeching,  with  active  drastic  purges  and 
mercury  together  with  bladders  of  ice,  comprise 

dable'eff  ?  \^i'  ''''^^"^'^  '°  obviate 'the  formi- 
dable eff-ects  ot  these  most  intractable  injuries. 

Separation  of  Sutures. -Diastasis,  or  a  separation 
0/  the  hones  at  the  sutures,  may  be  produced  in 
young  persons  by  causes  which,  at  a  more  ad- 
vanced age,  would  necessarily  give  rise  to  fracture. 
13ut  such  accidents  are  exceedingly  rare  without 
fracture. 

In  violent  blows  upon  the  head,  it  not  unfre- 
quently  happens  that  the  skull-bones  yield  at  that 
point  where  an  epiphysis  originally  existed  :  thus 
the  petrous  18  often  separated  from  the  squamous 
portion  of  the  temporal  bone  in  the  line  of  its  epi- 
physis ;  this  also  happens  at  the  point  of  junction 
between  the  occipital  and  sphenoid.    Such  cases 
however,  diff^er  in  no  respect  from  ordinary  fractures' 
A  diastasis  may  happen  to  the  sutures  at  the  base 
of  the  skull,  or  to  the  coronal,  sagittal,  and  lamb- 
doidal  sutures.    We  have  seen  it  occur  in  the  two 
latter  at  the  same  time;  but  have  never  witnessed  it 
without  extensive  fracture.    Pott  says  :  "  In  cases 
of  great  violence  offered  to  the  head,  whether  the 
skull  be  broken  or  not,  it  sometimes  happens,  more 
particularly  in  young  subjects,  that  we  find  a  suture 
considerably  disjoined,  in  which  circumstance  I  do 
not  remember  to  have  seen  one  single  instance  of 
recovery."    It  is  impossible  to  distinguish  a  dia- 
stasis ot  the  sutures  at  the  base  of  the  skull  •  and 
even  in  the  vault  this  is  frequently  difficult,  unless 
the  scalp  is  wounded.    In  the  case,  however  of 
diastasis  of  the  sagittal  suture,  an  oblong  swellino- 
beneath  the  scalp  after  the  infliction  of  extraordi- 
nary violence  might  lead  to  a  suspicion  of  the  true 
nature  of  the  injury;  for  it  is  highly  probable  that 
the  longitudinal  sinus  would  be  wounded,  as  the 
dura  mater  must  be  detached  from  the  bone  in  any 
forcible  separation  of  the  two  parietal  bones.  If  firm 
pressure  is  made  on  the  part,  an  interval  may  be 
felt  between  the  bones,  and  the  edges  of  the  sutures 
may  be  traced.    In  the  course  of  the  coronal  and 
lanibdoidal  sutures,  there  would  not  be  much  diffi- 
culty in  recognising  the  diastasis,  if  the  bones  were 
separated  to  any  extent.  But  the  separation  is  usually 
limited  by  the  close  adhesion  of  the  dura  mater  to 
the  bone  :  occasionally,  however,  this  membrane 
is  extensively  lacerated. 

Diastasis  of  the  sutures  cannot  happen  without 
very  great  violence,  and,  as  has  been  stated,  is  usu- 
ally accompanied  by  fracture.  The  danger  in  such 
cases  is  very  great,  from  the  conditions  generallv  at- 
tending extensive  fractures;  it  is  often  materially 
increased  by  haemorrhage  into  the  arachnoid  cavity 
from  a  lacerated  sinus.    That  accidents  of  this  de- 
scription are  generally  speedily  fatal  there  can  be 
no  doubt,  but  that  a  patient  may  survive  for  some 
time  after  an  injury  of  this  description  is  attested 
by  the  case  recorded  by  Mr.  Russel,  in  the  Ediii- 
burgh  Medico-Chirurgical  Transactions,  of  a  young 
man  who  had  a  diastasis  of  the  sagittal  suture,  and 
who  died  two  years  after  the  accident. 

In  the  absence  of  symptoms  of  pressure  the  general 
and  local  treatment  must  be  conducted  precisely  on 
the  same  principles  which  guldens  in  the  manage- 
ment of  fractures  of  the  skull  whether  simple  or 
compound:  if,  however,  as  in  the  case  of  the  separa- 
tion of  the  sagittal  suture,  there  is  a  wound  of  the 
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scalp,  and  tlie  longitudinal  sinus  is  lacerated  and 
pours  out  a  large  quautitj"-  of  blood,  the  first  dut)' 
of  the  surgeon  is  to  stop  the  ha;inorrhage,  and  a 
small  compress  of  lint  is  to  be  carefully  applied  to 
tlie  bleeding  point.  Where  symptoms  of  pressure 
exist,  as  in  the  following  case  recorded  by  Qiiesnay, 
and  the  scalp  is  entire,  an  incision  is  to  be  made, 
and  even  tiie  trephine  may  be  requisite.  The  case 
occurred  in  the  practice  of  M.  Mouton,  who  was 
called  to  a  man  eleven  days  after  a  fall.  The  patient 
was  quite  insensible  <ind  almost  dying.  He  ex- 
amined his  head,  and  found  a  small  tumor  or 
longitudinal  elevation  extending  the  whole  length 
of  the  sagittalsuture,  into  which  he  made  an  incision 
three  inches  long,  and  found  the  suture  separated. 
By  means  of  this  incision  a  portion  of  the  blood  ef- 
fused on  the  dura  mater  flowed  away  through  the 
opening  in  the  suture;  fever  and  delirium  came 
on  on  the  following  day.  The  trepan  appeared  in- 
dispensable, and  it  was  applied  on  each  side  the 
suture;  the  blood  had  escaped  from  the  left  side, 
but  there  was  a  good  deal  accumulated  under  the 
right  parietal  bone,  to  which  the  operation  gave 
vent,  and  the  threatening  symptoms  immediately 
ceased.  (Memoirs  of  the  French  Academy  of  Sur- 
gery, Sydenham  Society.) 

Where  the  effusion  takes  place  into'  the  arach- 
noid cavity  from  laceration  of  the  walls  of  a  sinus, 
and  the  dura  mater  becomes  distended  with  blood, 
if  unmistakable  symptoms  of  pressure  exist,  the  tre- 
phine must  be  immediately  employed,  and  an  open- 
ing made  into  the  arachnoid  cavity,  as  in  cases  of 
fracture  under  similar  circumstances. 


has  been  frequently  seen  depressed  into  the  diploe. 
Fractures  may  be  either  direct  or  indirect :  the 
latter  are  termed  fractures  by  cunlre-coap.  Frac- 
tures may  be  simple  or  depressed  :  they  may  con- 
sist of  mere  capillary  fissure,  or  may  be  comminuted 
to  almost  any  extent. 

The  following  classification  comprises  all  frac- 
tures which  happen  to  the  vault : — 
Capillary  fissure. 
Fracture    without  de- 
pression. 


Fracture  with  depres- 
sion 


Of  outer  table  only 
Of  inner  table  only. 
Of  both  tables. 


radiating 
frac- 


E 

CO 


Fractures  of  the  skull  may  be  conveniently 
divided  into  fractures  of  the  vault  and  fractures 
of  t/ie  base  ;  and  the  division  is  essentially  prac- 
tical. They  may,  however,  implicate  simulta- 
neously both  base  and  vault,  for  it  happens  fre- 
quently that  a  fracture,  the  result  of  great  vio- 
lence, commences  at  the  base  and  terminates  by  a 
minute  capillary  fissure  at  the  vault.  Cases  demand- 
ing the  use  of  a  trephine  are  often  of  this  nature, 
for,  where  the  fracture  extending  from  the  base 
traverses  the  petrous  and  squamous  portions  of  the 
temporal,  and  terminates  at  the  anterior  inferior 
angle  of  the  parietal  bone,  the  spinous  artery  is 
often  divided,  and  blood  is  poured  out  upon  tlie 
dura  mater,  causing  pressure  on  the  brain.  Unfortu- 
nately such  cases  usually  terminate  fatally,  and  the 
blood  is  found  extensively  effused  between  the  dura 
materand  the  bones  at  the  base  as  well  as  at  the  side 
of  the  skull.  There  is  no  doubt  also  that  a  fracture 
commencing  at  the  vault  may  make  its  way  to  the 
base. 

Fractures  of  the  cr  inium  are  either  simple  or 
compound;  in  the  latter  the  scalp  is  lacerated  and 
the  fracture  exposed  to  view.  Fracture  may  also 
be  further  complicated  with  a  laceration  of  the  dura 
mater  and  of  the  substance  of  the  brain  itself;  this 
is  sometimes  called  a  compound  fracture.  This  re- 
mark applies  to  simple  fractures  of  the  vault,  because 
in  fracture  of  the  base  it  is  impossible  to  tell  before 
death  what  complications  have  resulted.  A  fracture 
of  the  vault  may  be  confined  to  the  outer,  or  it  may 
extend  through  both  tables  of  the  skull;  of  the 
former  may  be  mentioned  fracture  over  the  frontal 
sinus.  A  similar  fracture  may  occur  to  the  mastoid 
process  of  the  temporal  bone;  indeed,  the  outer  table 
may  in  almost  any  part  of  the  vault  of  the  cranium 
be  broken  independently  of  the  inner  table  :  it 


Starred  or 

fracture. 
Comminuted 
ture. 

Indented  fracture. 
Penetrating   or  punc- 
tured fracture. 
Ecrasement. — Smash  or 
crash. 

It  is  important  to  know  that  fracture  of  the 
inner  table  may  take  place  whilst  the  outer  remains 
intact :  this  accident  is  rare.  Hewett  relates  a  re- 
markable instance  of  this  sort;  the  skull  is  pre- 
served in  the  Museum  of  St.  George's  Hospital. 
The  fragment  may  be  completely  detached,  or  it 
may  remain  partially  connected  to  the  outer  table. 
It  is  rare  that  both  tables  are  fractured  to  an  equal 
extent  ;  but  this  inequality  depends  on  one  of  two 
causes,  namely,  the  direction  of  the  force  applied,  and 
the  difference  of  density  of  the  tables  of  the  skull.  In 
fractures  arising  from  severe  blows  the  inner  table 
is  generally  fractured  to  a  greater  extent  than  the 
outer;  but  if  the  force  is  applied  from  within,  the 
reverse  occurs,  and  the  outer  table  is  more  exten- 
sively fractured  than  the  inner.  These  remarks 
apply  particularly  to  fractures  resulting  from  foreign 
bodies  driven  into  the  skull,  as  bullets  and  pointed 
instruments  ;  such  cases  are  necessarily  compound 
fractures.  Mr.  Erichsen  (Principles  of  Surgery) 
mentions  a  case  which  illustrates  the  mode  in 
which  the  unequal  splintering  of  the  two  tables  of 
the  skull  arises,  and  which  shows  that  it  is  the  di- 
rection in  which  the  force  is  applied  which  deter- 
mines whether  the  inner  or  outer  table  gives  way 
to  the  greatest  extent.  Thus  a  man  fired  a  pistol 
into  his  mouth,  and  the  ball  passed  throuj^h  the 
vault  ;  the  outer  table  was  much  more  splintered 
than  the  inner.  Such  cases  are  not  uncommon. 
The  one  just  mentioned  is  quoted  by  Mr.  Hewett 
who  has  taken  great  pains  in  describing  the  dif- 
ferent varieties  of  fractiu-e  to  which  the  vault  of 
the  cranium  is  liable.    (Loc.  cit.) 

Fractures  by  contrc-coup,  or  counter-fractures.  

It  is  rather  difficult  to  understand  the  precise 
meaning  of  this  term,  for  if  we  admit  the  following 
to  represent  this  form  of  injury,  it  is  clear  that 
fracture  of  the  skull  scarcely  ever  happens  without 
counter-fracture.  Thus  counter-fracture  has  been 
said  to  occur  :  — 1st.  When  a  blow  is  received  at 
one  part  of  the  skull  and  the  fracture  takes  place 
lit  another.  2ndly.  Where  the  fracture  occurs  to 
a  bone  contiguous  to  one  which  has  received  the 
lilow.  3rdly.  Where  a  fracture  is  situated  at  a 
part  diametrically  opposite  to  that  on  which  the 
Idow  is  inQictod.  4thly.  Where  a  fracture  happens 
to  the  inner  table,  the  outer  remaining  entire. 
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iQuesnaij,  Memoirs  of  the  Frcncl  Academy,  Sy- 
denham Society.)  Perhaps  it  is  better  to  restrict 
the  term  to  those  fractures  which  occur  to  a  part  of 
the  skull  far  removed  li-oni,  if  not  diametrically 
opposite  to,  the  seat  of  the  original  blow  ;  and  thi's 
definition  corresponds  to  the  idea  which  Hippo- 
crates seems  to  have  had  of  such  cases.  (^Genuine 
Works  of  Hippocrates,  Sydenham  Society,  p.  451.) 
The  vaulted  form  of  the  skull  favours  the  transmis- 
sion of  vibrations  from  one  part  to  another,  and 
from  experiments  on  the  cranium  after  death  it 
appears  that  counter-fracture  is  by  no  means  impos- 
sible; but  its  occurrence  in  the  living  subject,  if  it 
ever  happen,  is  excessively  rare.  {Humphry  on 
the  Skeleton,  p.  205.) 

Where  the  cranium  is  forcibly  compressed  in 
any  direction  between  two  forces,  fracture  may 
happen  on  either  side :  thus,  in  falls  upon  the 
vertex  from  a  great  height,  the  base  of  the  skull  is 
broken,  not  by  counter-fracture,  but  in  consequence 
of  the  violence  with  which  the  spinal  column,  re- 
presenting the  whole  weight  of  the  body,  impinges 
on  the  condyles  of  the  occipital  bone.  In  Guy''s 
Hospital  Reports  (3rd  Series,  vol.  v.)  the  case  is 
mentioned  by  Mr.  Bryant  of  a  labouring  man,  aged 
thirty-six,  who  in  falling  from  a  scaffolding  pitched 
on  his  head :  he  was  taken  up  perfectly  unconscious, 
and  brought  to  the  hospital,  where  he  died  in  a 
few  seconds  after  admission.  Upon  examining  the 
body  after  death,  it  was  clear  that  the  weight  of 
the  body,  as  conveyed  through  the  spine,  had  com- 
pletely driven  the  spinal  column  into  the  skull,  the 
base  for  about  an  inch  round  the  foramen  magnum 
being  detached  and  pressed  inwards  on  the  brain. 
This  case  is  one  which  would  formerly  have  been 
regarded  as  illustrative  of  fracture  by  co7itre-coup. 

If  the  skull  is  driven  forcibly  against  a  hard 
unyielding  body,  and  a  fracture  occurs  in  that  part 
which  is  last  struck,  this  is  no  counter-fracture, 
but  inust  be  ranked  as  a  direct  fracture.  Most 
of  the  cases  which  have  been  considered  as  exam- 
ples of  counter-fracture,  are  in  reality  examples  of 
simple  direct  fracture.  The  writer  has  never  seen 
an  instance  of  true  counter-fracture,  and  the  onlv 
approximation  to  this  accident  he  has  ever  witnessed 
was  in  a  case  of  fracture  of  the  orbital  process  of 
the  frontal  bone,  in  which  a  piece  was  completely 
broken  out,  and  where  there  was  no  connection 
whatever  between  this  and  any  other  fracture  : 
there  can  be  no  doubt  that  this  arose  from  the 
general  concussion  of  the  skull.  The  case  is  pub- 
lished in  the  Medical  Gazette  for  June  1838.  {Sec 
a  case  hy  Humphry,  loc.  cit.) 

Mr.  Guthrie  collected  from  the  writings  of  the 
older  surgeons  a  vast  mass  of  supposed  cases  of 
fracture  by  contre-coup,  but  he  sums  up  his  obser- 
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vations  on  the  subject  in  the  following  words : — 
In  spite  of  these  great  authorities,  modern  sur- 
geons seem  to  have  repudiated  the  idea  of  counter- 
fracture,  as  of  one  parietal  or  temporal  bone 
caused  by  a  blow  on  the  opposite  side;  and,  what- 
ever may  have  happened  formerly,  there  is  so  little 
proof  of  such  occurrence  having  taken  place  of  late 
years,  that  the  accident  is  generally  altogether  un- 
noticed by  writers  on  injury  of  the  head."  (Guthrie, 
loc.  cit.) 


Symptoms  of  fracture  of  the  shill.  —  There 
are  no  pliysiological  signs  positively  indicative  of 
liacture  of  the  skull.  The  symptoms  which 
so    ficquently  attend  a  fracture  are  obviously 


dependent  on  injury  to  the  brain  resultin-^  in  con- 
cussion, compression,  contusion,  and  laceration  of 
tins  organ.  They  may  all  exist  without  fracture 
and  m  most  extensive  fractures  are  often  altogether 
absent.  Even  m  fiactures  of  the  base  of  the  skull 
symptoms  of  injury  to  the  braiu  are  often  exceed- 
ingly obscure,  or  are  altogether  absent  ;  and,  e  con- 
trario,  cases  of  simple  fracture  of  the  skull  may  be 
attended  with  alarming  symptoms  of  cerebral 
mischief  from  the  commencement.  Fractures  which 
occur  m  civil  life,  and  which  arise  from  falls  or  the 
application  of  enormous  violence,  are  often  more 
fatal  than  those  which  occur  in  military  practice, 
the  effects  of  which,  however  severe,  are'in  a  great 
number  of  cases  limited  to  the  part  injured.  This 
observation  applies  most  forcibly  to  fractures  result- 
ing from  gunshot  wounds,  which  often  produce  great 
local  comminution  of  bone.  The  treatment  of  frac- 
tures of  the  skull  is  consequently  more  successful  in 
military  practice  than  in  the  surgery  of  civil  life. 

In  considering,  therefore,  the  simple  signs  of 
fracture,  we  come  to  the  conclusion  that  no  reliance 
13  to  be  placed  on  the  physiological  symptoms 
which  usually  attend  a  fracture  of  the  skull.  But 
we  are  led  to  this  important  practical  deduction, 
derived  from  repeated  observations,— first,  that 
although  an  extensive  fracture  may  exist  with  very  '  j 
few  symptoms,  yet  where  synnptoms,  however  mild, 
of  injured  brain  attend  the  infliction  of  unusuali 
violence  to  the  skull,  and  more  especially  if  such.| 
symptoms  persist  for  a  lengthened  period,  we  may 
reasonably  suspect  the  existence  of  fracture. 

We  cannot  always  detect  a  fracture  by  simple  in- 
spection of  the  skull  in  the  absence  of  a  wound  of  the 
scalp,  for  the  inequalities  which  are  visible  may  all 
depend  on  natural  formation,  or  on  the  eflu'sion 
and  coagulation  of  blood  :  of  course  it  may  happen 
that  the  mischief  is  so  great  that  no  doubt  can 
exist  as  to  the  nature  of  the  case  from  the  great 
deformity  of  the  skull,  but  such  cases  are  necessarily 
speedily  fatal.     Simple  ocular  inspection  is  never- 
theless not  to  be  neglected,  for,  aided  by  careful 
manipulation,  it  may  lead  us  to  the  seat  of  a  frac- 
ture of  great  importance.    The  surgeon  therefore 
stands  with  a  good  light  thrown  upon  the  patient's 
head,  previously  shaved,  and  observes  an  inequality, 
say,  for  example,  in  the  temporal  region :  he 
presses  the  part  firmly  with  his  fingers,  and  the 
patient  gives  indications  of  unusual  sensibility:  he 
is  induced  to  cut  down  upon  the  bone,  and  he  at 
once  detects  a  fracture,  probably  traversing  the 
groove  of  the  spinous  arterj'.    In  many  fractures, 
liowever,  he  is  obliged  to  depend  in  his  diagnosis 
upon  his  fingers  rather  than  liis  sense  of  sight, 
and  often  both  will  fail  him.    In  comminuted  frac- 
tures crepitation  is  sometimes  felt  if  the  finger  is 
lightly  pressed  over  tlie  damaged  scalp;  but  all 
manipulation  should  be  conducted  with  great  care 
and  tenderness,  and  in  the  absence  of  symptoms  of 
damaged  brain  it  is  unnecessary  to  be  over-solicitons 
on  the  subject.    Emphysema  in  the  fronbd,  or 
even  in  the  mastoid  region,  ni.iy  be  detected 
with  the  finger,  and  is  a  sign  of  fracture  into  the 
frontal  sinus  or  into  the  mastoid  cells. 

These  remarks  apply  especially  to  simple  frac- 
tures of  the  vault.  Where  there  is  a  scalp  wound 
there  is  generally  no  difficulty  in  detecting  a  frac- 
ture, unless  it  be  a  simple  capillary  fissure,  which 
sometimes  eludes  our  sight;  it  may  be  necessary, 
even  with  tlie  bone  exposed  to  view,  to  scrape  the 
pericranium  to  detect  a  fracture.  Wc  do  not  advise 
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this,  unless  urgent  symptoms  of  pressure  demand 
tlie  minutest  exuminiUion.  We  have,  however,  seen 
it  requisite  in  cases  of  pressure  from  hemorrhage 
arising  from  a  laceration  of  the  spinous  artery. 

Fracture  of  the  base  of  the  skull.  —  It  may 
be  said  that  in  the  detection  of  fractures  of  the 
vault  we  must  be  guided  by  the  senses  of  sight 
and  touch  combined.  This  cannot  be  said  of 
fractures  of  the  base.  Are  there  any  patho- 
gnomonic signs  of  fractured  base  of  the  skull  .= 
Here,  of  course,  all  manipulation  generally  is 
out  of  the  question,  and  ocular  inspection  can 
only  be  applied  to  the  result  of  the  fracture,  as  in 
cases  of  extensive  ecchymosis,  and  not  to  the  frac- 
ture itself.  Physiological  considerations  are  not 
wholly  irrelevant  in  suspected  fractures  of  the 
base.  Thus  stupor,  loss  of  the  sense  of  smell, 
amaurosis,  deafness  of  one  ear  and  paralysis  of  the 
corresponding  facial  nerve,  paralysis  of  the  muscles 
of  deglutition,  with  aphonia,  may  be  enumerated 
as  probable  signs  of  fractured  base  when  they 
succeed  severe  injury  to  the  head,  accompanied  by 
violent  commotion  of  the  brain.  Nevertheless, 
although  affording  strong  presumptive  evidence  of 
fractured  base,  they  may  all  depend  on  the  damage 
done  to  the  brain  without  fracture. 

But  there  are  external  signs,  some  of  which 
point  unmistakably  to  fractured  base  as  a  cause, 
whilst  others  are  of  too  doubtful  a  character  to  be 
relied  on.  Amongst  the  latter  may  be  mentioned 
ecchymoses  about  the  orbit,  and  htemorrhage  from 
the  nose,  mouth,  and  ears.  As  to  haimorrhage 
from  the  ear,  it  is  so  common  in  severe  injuries  of 
the  skull  that  generally  no  very  great  importance 
is  attached  to  it,  unless  it  is  of  great  extent  and 
continues  for  a  long  time.  The  source  of  the 
hasmorrhage  is  various:  thus  it  may  arise  from  a 
rupture  of  the  vessels  of  the  meatus,  or  from 
laceration  of  the  membrana  tympani;  or  the  blood 
may  escape  from  a  divided  lateral  sinus,  or  even 
from  a  rupture  of  the  carotid  arterj'  itself.  The 
latter  can  happen  only  in  extensive  fracture  of  the 
petrous  portion  of  the  temporal  bone  attended  with  a 
rupture  of  the  membrana  tympani.  The  source  of 
the  hc'emorrhage  would  be  at  once  apparent  from  the 
rapidity  of  the  flow  and  the  colour  of  the  blood. 
Mr.  Hewett  has  found  in  thirty-two  cases  of  fracture 
of  the  middle  fossa  in  which  the  petrous  bone  was 
implicated,  that  the  membrana  tympani  was  rup- 
tured in  fifteen.  The  (low  of  blood  in  most  of 
these  cases  was  profuse  and  continuous  :  in  all  the 
diagnosis  was  clear.  In  reference  to  the  ha;mo- 
rrhage  from  the  nose  and  mouth,  the  same  surgeon 
remarks,  that  where  the  bleeding  is  copious,  and 
continues  for  any  length  of  time,  the  symptom 
may  become  of  great  value.  Vomiting  of  blood 
also  occurs  occasionally  in  such  cases.  Thus 
Hewett  says  that  bleeding  occurred  from  the  nose 
and  mouth,  or  by  subsequent  vomiting,  in  fourteen 
cases  out  of  thirty-two  of  fractured  base;  in  four 
the  fracture  was  confined  to  the  ethmoid  bono,  in 
three  to  the  body  of  the  sphenoid,  and  in  one 
to  the  basilar  process  :  in  five  cases  the  fracture 
involved  both  the  ethmoid  and  sphenoid.  We  do 
not  attach  much  importance  to  the  ecchymosis 
in  the  orbits  as  a  sign  of  fractured  base,  hav- 
ing so  often  witnessed  it  in  ordinary  cases  of 
injury  to  the  skull  where  there  could  be  no 
suspicion  of  such  an  accident.  It  is  said  that 
in  fractured  base  the  ecchymosis  takes  pl.ice  first 


lES  OF  THE.  C91 

in  the  lower  part  of  the  orbit;  but  there  can  bo 
little  doubt  that  if  fracture  of  the  orbital  plate  of 
the  frontal  bone  occurred,  the  upper  part  of  the 
orbit  would  be  the  first  infiltrated. 

The  infiltration  is  said  also  to  commence  from 
behind,  and  gradually  to  make  its  way  forward. 
In  some  cases  it  distends  the  ocular  conjunctiva, 
and  protrudes  the  eye  to  such  an  extent  as  to  in- 
duce amaurosis  from  the  pressure  on  the  nerves 
around  the  eye.  This  occurs  generally  in  those 
most  fatal  punctured  fractures  of  the  orbital  plate 
of  the  frontal  bone,  and  may  be  the  only  sym- 
ptom present  at  first  to  lead  us  to  a  suspicion  of 
such  a  serious  accident.  Nevertheless,  in  cases 
where  no  suspicion  of  such  an  occurrence  could 
arise,  it  is  not  altogether  to  be  lost  sight  of,  espe- 
cially if  taken  in  connection  with  other  signs. 
The  same  remark  applies  to  extensive  effusions  of 
blood  occurring  after  injuries  to  the  skull  about  the 
occipital  and  upper  cervical  regions,  when  attended 
by  unusual  violence,  and  when  symptoms  of  deep 
cerebral  injury  persist. 

In  a  very  interesting  paper  on  the  subject  of 
injuries  to  the  nervous  system  iGitfs  Hospital 
Reports,  third  series,  vol.  v.  for  1859,  p.  58),  Mr. 
Bryant  states,  as  the  result  of  hia  examination 
of  thirty  cases  of  fractured  base,  "  that  twelve 
cases,  associated  with  concufssion,  recovered.  la 
three  the  fracture  extended,  through  the  orbit,  as 
indicated  by  subconjunctival  ecchymosis.  In  eight 
examples  there  was  hcemorrhage  from  the  ears:  in 
all  this  was  followed  by  a  discharge  of  serum,  in 
seven  cases  associated  with  facial  paralysis  of  the 
same  side.  In  these  cases  it  is  quite  fair  to  con- 
clude that  the  line  of  fracture  extended  through 
the  petrous  portion  of  the  temporal  bone.  In  two 
instances  there  teas  bleeding  from  the  nose.  In 
one  case  there  was  a  serous  discharge  from  the 
ear,  accompanied  with  paralysis  of  the  facial  nerve, 
and  in  one  following  haemorrhage  from  the  ear,  but 
unaccompanied  with  paralysis." 

He  further  remarks :  "  To  test  the  value  of 
these  different  symptoms,  as  indicating  fracture  of 
the  base  in  various  positions,  the  following  analysis 
of  the  fatal  cases  will  prove  of  value;  and,  taking 
the  symptoms  separately,  subconjunctival  hajmo- 
rrhage  will  first  claim  our  attention,  as  being  a 
symptom  tolerably  accurately  marking  a  fracture 
through  the  orbital  plate.  In  the  eighteen  fatal 
cases  this  symptom  was  manifested  in  four  in- 
stances, and  in  all  the  line  of  fracture  extended 
through  the  orbit.  In  two  cases  there  was  copious 
hremorrhage  from  the  ear;  in  both  these  the  frac- 
ture passed  through  the  petrous  bone.  In  three 
examples  there  was  some  cpistaxis  :  in  one  of  these 
the  fracture  extended  across  the  ethmoid  bone  -  in 
one  the  frontal  sinus  was  full  of  blood,  and  frac- 
tured; and  in  the  third  the  tympanum  was  found 
full  of  blood,  and  the  membrana  tympani  perfect 
and  upon  examination  the  lateral  sinus  was  found 
to  have  been  lacerated.  Seven  of  the  eighteen 
fatal  cases  died  of  direct  injury  to  the  brain  as 
contusion  or  laceration  of  the  brain  substance,  with 
effusion  of  blood  upon  the  surface  of  the  brain  or 
its  membranes.  Another  seven  died  from  arach- 
nitis as  the  result  of  the  injury.  In  three  the 
cerebral  mischief  was  complicated  with  other  in- 
jury, and  in  one  instance  hicmorrha^e  was  the 
immediate  cause  of  death."  Wc  arc  sceptical, 
nevertheless,  of  the  true  naturn  of  the  successful 
cases  in  this  category,  and  wc  think  that  ecchymosis 
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of  the  orbit,  as  a  sign  of  fractured  base,  is  over- 
estimated. 

When  haemorrhage  occurs  from  the  nose  and 
mouth  m  fractured  base,  it  is  usually  traceable  to 
tlie  mischief  done  to  the  ethmoid  and  sphenoid 
bones.  Under  these  circumstances  the  blood  is 
often  swallowed  and  passes  into  the  stomach, 
whence,  afteraccumulation,  it  is  ejected  by  vomiting; 
but  this  is  so  frequently  the  result  of  simple  con- 
cussion that  no  great  reliance  is  to  be  placed  on  it 
as  a  sign  of  fractured  base. 

Severe  injuries  to  the  skull,  with  or  without 
fracture,  result  occasionally  in  some  curious  change 
]n  the  arteries  of  the  orbit,  which  it  is  exceedingly 
difficult  to  explain  ;  we  allude  to  cases  of  supposed 
traumatic  aneurism.    Whatever  be  the  nature  of 
such  cases,  they  are  always  characterised  by  dis- 
tinctly pulsating  swelling  of  the  orbit.    They  are 
usually  accompanied  by  pain  in  the  orbit  and  in 
the  globe  of  the  eye,  and  impaired  vision,  and  the 
eye  is  often  protruded  to  a  considerable  extent.  We 
have  witnessed  two  cases  of  this  description  at  the 
London  Plospital;  they  are  both  alluded  to  by  Mr. 
Ilewett,  and  are  described  in  the  Medico-Chirurgi- 
cal  Transaciions.  In  both  the  pulsation  commenced 
in  the  orbit  a  very  short  time  after  the  accident ; 
in  the  one  the  pulsation  was  general  over  the  upper 
and  lower  part  of  the  orbit,  in  the  other  it  was 
principally  confined  to  the  upper  part  of  that  cavity. 
The  first  case  occurred  to  the  late  Mr.  John  Scott, 
and  was  remarkable  from  the  circumstance  that 
profuse  arterial  ha;morrhage  suddenly  occurred  into 
the  corresponding  nostril  on  two  occasions.  The 
common  carotid  artery  was  tied.    The  other  was 
treated  in  a  similar  manner  by  Mr.  Curling,  and 
both  with  complete  success.   In  the  latter  case  the 
disease  was  not  recognised,  and  possibly  did  not 
exist,  until  five  weeks  after  the  original  injury  to 
the  head.  There  is  no  doubt  that  in  the  former  case 
a  fracture  of  the  os  planum  of  the  ethmoid  had 
happened,  and  that  the  bleeding  took  place  through 
this  into  the' nose:  it  is  impossible,  however,  to 
verify  this  opinion.    But  Hewett  quotes  another 
instance  from  the  same  work  {Med.  CMr.  Trans.) 
which  is  remarkable  from  the  fact  that  the  disease 
did  not  make  its  appearance  until  six  months  after 
the  accident,  when  a  pulsating  tumor  appeared  at 
the  upper  and  inner  part  of  the  orbit,  just  within 
the  supraciliary  ridge ;  it  was  attended  with  a  loud 
whizzing  noise  when  examined  with  the  stethoscope 
over  the  inner  canthus  of  the  eye.    The  case  pre- 
sented unmistakable  signs  of  fracture  of  the  base 
of  the  skull,  and  Mr.  Busk,  who  attended  the  case, 
having  ascertained  that  pressure  on  the  common 
carotid  stopped  the  pulsation  in  the  tumor,  placed 
a  ligature  on  that  vessel,  and  the  pulsation  entirely 
ceased. 

I  here  is  some  difference  of  opinion  as  to  the  pre- 
cise nature  of  the  lesion  in  these  cases.  Most 
probably  there  are  three  distinct  conditions  oc- 
casionally existing  :  in  one  there  can  be  little  or  no 
doubt  of  the  existence  of  a  spurious  aneurism, 
wtiilst  in  the  second  the  disease  represents  that 
curious  alteration  in  the  arteries  recognised  as 
aneurism  by  anastomosis  ;  and  in  the  third  wo 
suspect  the  aneurism  becomes  diffused.  The 
farst  and  last  forms  of  disease  occur  in  cases 

ant  iimwr '^T"  Bpontaneous 
acddeT  independent  of  any 
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The  signs  of  fractured  base  hitherto  considered 
are  by  no  means  positive,  for  they  may  exist  sepa- 
rately or  collectively  without  fracture  ;  but  the 
escape  of  cerebral  matter  and  serum  from  the  ear 
may  be  regarded  as  truly  pathognomonic  symptoms 
of  this  accident.  The  escape  of  serum  from  the  ear 
in  large  quantities  has  been  long  observed  by  sur- 
geons, and  has  been  especially  mentioned  by  Colles 
as  clearly  indicating  a  fracture  through  the  petrous 
portion  of  the  temporal  bone.  We  have  witnessed 
two  cases  of  this;  but  as  both  recovered,  although 
they  each  offered  other  signs  of  fractured  base, 
some  doubt  may  exist  as  to  their  true  nature.  In 
one  of  these  cases  a  very  large  quantity  of  limpid 
fluid  oozed  through  the  auditory  meatus,  amply  suf- 
ficient to  keep  the  pillows  constantly  wet. 

The  discharge  commences  usually  three  or  four 
days  after  the  accident,  and  continues  for  an  in- 
definite period. 

Mr.  Colles,  in  allusion  to  this  accident,  quotes 
the  following  words  from  Dease  :  "As  a  patient 
with  one  of  these  injuries  lies  in  bed,  it  will  some- 
times be  perceived  that  the  external  auditory  canal 
will  be  filled  with  clear  lymph,  which  rises  to  a 
certain  height,  but  does  not  overflow.  You  get  a 
piece  of  sponge  and  sop  up  this  ;  but  the  ear  again 
quickly  fills,  as  often  as  you  try  the  experiment." 
Dease  believed  all  such  cases  to  be  fatal. 

Mr.  Hewett  has  traced  the  history  of  our  know- 
ledge on  this  interesting  point,  and  has  exhausted 
the  subject  in  all  its  practical  bearings.    The  fact 
was  noticed  as  early  as  1518,  and  two  cases  were 
published  by  Stalpertius  van  der  Wiel,  in  1727. 
In  the  first  case  it  was  supposed  that  at  least  a 
pint  of  fluid  must  have  escaped,  and  yet  the  pa- 
tient recovered ;  in  the  second  the  patient  was 
believed  to  have  lost  as  much  as  81bs.  of  watery 
fluid  from  the  ear,  but  the  result  is  not  given. 
Mr.  Hewett  quotes  two  cases  which  came  under  his 
own  observation  ;  the  first  was  imder  the  care 
of  Mr.  Csesar  Hawkins;  it  occurred  to  a  man  tet. 
52,  who  had  fallen  four  days  before,  and  struc' 
the  back  part  of  his  head.    He  was  admitted  in' 
St.  George's  Hospital  with  a  profuse  discharge  o 
clear  watery  fluid  from  the  ear  :  it  had  been  ob 
served  immediately  after  the  accident.    The  flui 
was  of  a  pinkish  hue,  dropped  freely  from  the  ear, 
the  flow  being  increased  when  he  was  spealcing. 
He  had  symptoms  of  pressure  on  his  brain.  Ou 
examination  after  death,  a  fracture  was  traced 
across  the  petrous  portion  of  the  temporal  bone;  it 
had  traversed  the  meatus  internus  and  superior 
semicircular  canal  ;  it  had  passed  through  the  ves- 
tibule, and  had  reached  the  tympanum,  the  cavity  of 
which  was  widely  open.    The  membrana  tynipani 
was  ruptured  in  two  places.    It  was  found  that  a 
bristle  passed  to  the  bottom  of  the  meatus  internus 
made  its  way  into  the  tympanic  cavity,  and  was 
brought  out  through  the  rent  in  the  menibraim 
tyinpani,  thus  clearly  indicatina:  the  course  of  the 
fluid.  ^ 

The  second  case  was  tliat  of  a  boy  a;t.  H) 
who  had  fallen  from  a  considerable  height,  and 
was  admitted  with  profuse  bleeding  from  the  ear. 
The  boy  went  on  improving  for  three  days,  during 
which  a  quantity  of  dried  blood,  which  blocked  up 
the  meatus,  had  disappeared;  the  ear  then  became 
moist  with  a  fluid  filled  with  epithelial  scales  and 
fat  globules.  .i  ;  -t..-i. 


On  the  fourth  day 


^   _  _    _  a  tliickish  sero 

purulent  fluid,  of  a  pinkish  colour,  oozed  from  the 
-       On  the  fifth  day  the  discharge,  still  of  a 


ear. 
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slight  rose  colour,  had  become  all  but  limpid,  and 
much  increased  in  quantity,  so  that,  when  the  pa- 
tient was  lying  on  the  rislit  side,  tlie  concha  of  the 
left  ear  was  filled  with  fluid;  the  pillow-case  was 
extensively  stained  with  the  fluid  which  had  run 
from  the  ear.  On  the  sixth  day  the  watery  dis- 
charge continued;  it  was  clear,  but  suspended  in 
it  was  a  thick  puriform-looking  secretion,  which 
contained  lymph  and  pus  cells.  This  after  a  time 
wholly  ceased.  He  sank  sixteen  days  after  the 
accident.  The  fracture  was  found  to  have  traversed 
the  petrous  portion  of  the  temporal  bone,  across 
the  superior  semicircular  canal:  it  had  crossed  the 
cavitas  tympani,  and  the  membrana  tympani  was 
torn  from  its  connection.  The  tympanum  was  filled 
with  lymph  of  a  reddish  colour,  and  in  several 
places  pus  was  detected  between  the  bones. 
(^Hewctt,  loc.  cit.) 

These  cases  are  highly  interesting  as  showing 
the  course  of  the  fracture  through  the  tympanum, 
and  the  probable  source  of  the  fluid.  What  is  the 
nature  of  this  fluid  ? 

There  are  three  opinions  on  this  subject.  The 
first  is  that  the  fluid  is  nothing  more  than  the 
serum  of  the  blood ;  the  second,  that  it  is  an  escape 
of  the  agwa  labi/rintld  of  Cotunnius  ;  and  the  third, 
that  it  is  true  cerebro-spinal  fluid.     The  first 
opinion  is  advocated  by  Laugier,  who  attributed  it 
to  an  escape  of  the  serum  separated  from  a  clot 
after  extravasation.    Chassaignac,  deriving  it  from 
the  same  source,  endeavours  to  account  for  it 
on  the  hj^pothesis  that  it  is  the  watery  portion  of 
the  venous  blood  contained  in  the  sinuses  near  the 
seat  of  fracture;  but  the  fluid  is  quite  different 
from  the  serum  of  the  blood,  and  therefore  these 
theories  cannot  be  supported.    That  some  of  the 
thin  watery  fluid  which  escapes  under  the  circum- 
stances mentioned  is  occasionally  due  to  the  secre- 
tion from  the  lining  membrane  of  the  labyrinth,  we 
would  not  deny;  but  there  can  be  no  doubt  that 
the  quantity  is  far  too  copious  to  be  derived  wholly 
from  this  source,  nor  can  we  always  trace  the  frac- 
ture through  the  labyrinth  of  the  ear.  so  as  clearly 
to  make  out  the  true  course  of  the  fluid  from  the 
inner  to  the  middle  ear.    Indeed,  there  can  be  no 
doubt  that  the  fluid  is  mainly,  if  not  wholly,  de- 
rivable from  the  sub-arachnoid  space,  and  is  really 
true  cerebro-spinal  fluid.     The  notion  that  the 
fluid  is  from  the  sub-arachnoid  space  has  been  sup- 
ported by  M.  Robert,  M.  Chatin,  is  advocated 
by  Mewett  and  most  other  surgeons,  and  appears 
to  me  confirmed  by  the  experiment  of  Hilton.  M. 
Chatin  has  analysed  the  fluid,  and  finds  it  identical 
in  chemical  composition  with  the  cerebro-spinal  fluid ; 
it  contains  very  little  albumen,  and  a  large  quan- 
tity of  chloride  of  sodiimi.    M.  Robert  fractured 
the  base  of  a  skull  after  death  by  means  of  a  chisel 
and  mallet,  thus  imitating  the  course  of  a  fracture 
through  the  tympanum;  the  cerebro-spinal  fluid 
immediately  escnpud,  and  the  discharge  became 
continuous  and  copious  as  soon  as  the  head  was 
made  to  hang  over  the  table.    We  abridge  Hilton's 
observations  on  this  subject: — "The  escape  of  the 
cerebro-spinal  fluid  does  not  always  take  place 
through  the  external  ear,  for,  if  the  membrana  tym- 
pani is  intact,  the  fluid  may  find  its  way  through 
the  Eustachian  tube  into  the  mouth;  and  if  after 
a  dilfused  blow  on  the  skull  you  observe  ha;mo- 
rrhage  from  one  or  both  ears,  with  no  externa 
lesion,  you  may  be  almost  certain  you  have  a  case 
of  fractured  base  before  you.    But  if,  further,  you 
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observe  s  clear  fluid  running  from  the  externa!  ear, 
or  trickling  down  the  pharynx,  you  may  at  once 
regard  this  as  pathognomonic  of  fracture  of  the 
cranial  base."  {Hilton,  On  the  Cranium,  p.  62.) 
Hilton  performed  the  following  experiment:  — 
"  A  boy,  who  had  sustained  a  severe  injury  of  the 
head,  was  admitted  into  Gny's  Hospital.  He 
presented  the  ordinary  signs  of  fractured  base,  and 
a  small  quantity  of  thin  clear  fluid  was  seen  oozing 
from  his  ear.  It  occurred  to  me  that,  if  this  con- 
sisted of  cerebro-spinal  fluid,  it  ought  to  escape  in 
much  larger  quantity  on  artificially  inducing  con- 
gestion of  the  cerebral  circulation.  I  therefore 
pressed  upon  the  jugulars,  and  with  the  other  hand 
closed  the  patient's  mouth  and  nose,  so  as  to  sus- 
pend the  respiratory  process  for  a  short  time;  as  I 
had  anticipated,  in  a  few  moments  the  fluid  began 
to  flow  much  more  rapidly,  so  that  I  was  quickly 
enabled  in  this  way  to  collect  half  an  ounce  of  it." 
{Hilton,  On  the  Cranium.) 

Hewett  and  Hilton  both  trace  this  fluid  very 
distinctly  to  the  same  source,  namely,  the  sub- 
arachnoid space  which  is  continued  by  a  tubular 
prolongation  into  the  meatus  auditorius  internus; 
this  is  intersected  by  the  fracture,  which  also  passes 
across  the  petrous  portion  of  the  temporal  bone  into 
the  tympanum,  the  membrane  of  which  is  lacerated. 
A  large  quantity  of  thin  watery  discharge  some- 
times takes  place  from  the  nose  and  mouth  in  cases 
of  fractured  base  ;  and  there  is  some  reason  to  be- 
ieve  that  this  also  is  derived  from  a  similar  source 
as  in  the  preceding  cases,  namely,  the  sub-arachnoid 
space.    On  this  subject  Hewett  is  very  explicit, 
and  we  quote  his  observations  upon  it : — "  When- 
ever carefully  examined,  the  characters  of  this  fluid 
have  been  found  to  be  precisely  the  same  as  those 
belonging  to  the  profuse  watery  discharge  from  the 
ear.    Whence  then  does  this  fluid  come     ,  The 
anatomical  disposition  of  the  cerebral  membranes 
in  the  central  parts  of  the  base  of  the  skull  is  such 
that  a  fracture  of  this  region  might  involve  these 
membranes,  and  thus  account  for  the  enormous 
quantity  of  watery  fluid  observed  in  some  of  these 
cases.    Hewett  quotes  the  following  case  : — "  A 
man  8et.  30  was  murderously  assaulted  and  beat 
about  the  head;  one  of  the  wheels  of  a  cart  passed 
over  his  head.  He  was  conveyed  to  the  Hospital 
Beaujon.     The  eyelids  were  very  much  bruised 
and  swollen,  the  ocular  conjunctiva  on  the  left  side 
was  extensively  infiltrated  with  blood,  and  the  ej-e- 
ball  was  protruded.    There  was  also  bleeding  from 
the  nose  and  mouth,  and  he  had  just  brought  up  a 
large  quantity  of  grumous  blood.    He  was  almost 
insensible.  On  the  following  day  he  was  somewhat 
better;  but  as  he  was  leaning  his  head  over  the 
right  side  of  his  bed,  a  watery  discharge  was  ob- 
served running  from  the  nose  :  the  fluid,  slightly 
roseate,  flowed  freely  drop  by  drop,  and  in  less 
than  half  an  hour  ten  grammes  were  collected. 
Chemically  examined,  the  fluid  was  found  to  con- 
tain but  little  albumen,  and  a  large  amount  of 
chloride  of  sodium.    He  died  on  the  night  of  the 
fourth  day  Iti  a  state  of  violent  delirium,  the  watery 
discharge  having  somewhat  diminished.  The  bodj', 
when  examined  after  death,  had  been  placed  with 
the  face  downwards,  and  thirty  grammes  of  a 
watery  discharge  were  poured  from  the  nostrils. 
A  fracture  was  found  to  have  commenced  in  the 
right  parietal  hone,  to  have  passed  through  the 
occipital,  to  have  traversed  the  mastoid  and  petrous 
portions  of  the  temporal  bone,  and  thus  reached 
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vM^h''>  "^1"^  °^  '-^"d  the  sella  Turcica 

dal  cells  and  cnhnforn,  plate  of  the  ethmoid  bone 
the'durT'   "  proved  most  cleariy  tha 

thl  tu  T  '^'"■'•''^P''"ding  to  the  fracture  in 
ti  e  sella  Turcica  was  torn.  The  laceration  was 
about  an  inch  in  length.  Some  water,  dropped  on 
tills  spot,  made  its  way  into  the  nostrils.  The 
visceral  arachnoid  corresponding  to  the  anterior  lobes 
ot  the  brain  was  also  torn.  The  state  of  this 
membrane  on  the  side  of  the  pituitary  body  was 
not  exactly  made  out."  ^ 

It  is  unnecessary  to  multiply  cases  of  this  de- 
scription, of  which  many  are  now  recorded  Thev 
all  pomt  to  very  similar  conditions,  namely,  watery 
discharges  in  large  quantity  from  the  nostrils  and 
mouth  after  severe  injuries  to  the  skull,  in  which 
when  death  occurs,  iracture  is  discovered  in  that 
poition  of  the  base  which  forms  the  roof  of  the  nose 
In  some  cases,  but  they  are  few,  recovery  takes 
place;  to  these  exception  may  be  taken.  There 
IS  one  circumstance  which  ought  not  to  be  wholly 
overlooked  m  estimating  the  value  of  this  pheno- 
menon as  a  symptom  of  fractured  base,  namely, 
the  Schneiderian  membrane  itself,  which  under 
inflammation  is  well  known  to  secrete  an  enor- 
mous quantity  of  clear  watery  fluid,  in  appear- 
ance resembling  the  cerebro-spiual  secretion  from 
tne  arachnoid  cavity. 

That  similar  watery  discharges  may  occur  after 
compound  fracture  of  the  vault  of  the  cranium  when 
the  arachnoid  membrane  is  lacerated,  is  proved  also 
by  cases  collected  by  Mr.  Hewett.  We  shall  content 
ourselves  with  relating  two  cases  alluded  to  by  him 
as  they  illustrate  the  fact  that  there  are  two  distinct 
sources  whence  the  fluid  flows.    The  first  case  is 
mentioned  by  M.  Robert,  and  is  that  of  "  a  man 
est.  23,  who  was  admitted   into  the  Hospital 
-beaujon  with  a  compound  fracture  of  the  ri.rht 
parietal  bone  in  the  top  of  the  head;  on  the  fol- 
lowing morning  the  lips  of  the  wound  were  slightly 
united  except  at  the  posterior  angle,where  there  was 
a  small  opening  through  which  was  flowing  a  clear 
watery  fluid.    In  oozing  through  the  wound  this 
lluid  presented  pulsations  synchronous  with  those 
of  the  arteries;  and  when  the.  patient  coughed  or 
made  any  efibrt,  these  pulsations  became  more 
marked,  and  the  fluid  came  away  in  larger  quan- 
tities    The  fluid  was  decidedly  watery,  perfectly 
Jimpid,  and  saltish  to  the  taste.    On  the  third  day 
there  was  no  more  watery  discharge,  and  the 
wound  appeared  'to  be  united  in  its  whole  lenatli  • 
but  shortly  afterwards,  as  the  patient  was  laughing 
with  one  of  his  comrades,  the  wound  gave  way 
and  the  fluid  appeared  again.    It  then  continued 
tottow  for  two  days,  and  flnallv  ceased  altogether, 
-ne^was  soon  discharged  cured." 

"A  man  who  was  rather  the  worse  for  liquor 
was  knocked  over  by  the  explosion  of  a  box  coii- 
tainiiig  fireworks.  He  received  an  enormous 
wound  laying  bare  an  extensive  fracture  on  the 

iron  il  bone  was  detached,  and  the  brain  protruded 
through  a  rent  ,n  the  dura  mater.  Large  portions 
the  w «,"l^^«'l"ently  sloughed  away,  after  which 
Lve  e°,  °",-\h«='ltliy  aspect-  and  became 

fluid  fir' ;  ^■■''■"''ations.  A  discharge  of  watery 
nuKl  f.om  the  wound  now  took  place :  the  fluid. 


Perf..rtl,r  1  ,  c"oic  place;  the  flu  d, 

'Cdi  d  ,r?,.''  -T'     '''"^'l  P"'^'"'""      the  brain. 
I'scharge  ot  watery  fluid,  which  went  on  for 


ml    ;  ?  °P="insturied  in  the 

died     It  h  'i'he  man  ultimately 

died.  At  the  examination  of  tlie  head,  the  minute 
opening  through  which  the  watery  discharge  l  ad 
^'ken  place  was  found  to  lead  directly Tifto  he 

itS" -hich'had  ihli: 

n.i'i     Tl  "'fr^'^'  ""'^"'^  observation, 
and  0  which  allusion  is  made  in  another  part  of 
this  ar  icle,  a  cyst  containing  a  thin  limpid  fluid 
pr  truded  through  an  opening  i„  the  skull  of  a 
child  who  was  the  subject  of  hernia  cerebri,  which 
had  been  completely  cicatrised.    In  consequence 
of  irregular  symptoms  of  pressure  and  the  sudden 
increase  ,n  the  size  of  the  swelling,  it  was  punc- 
tured, and  at  least  half  an  ounce  of  thin  watery  fluid 
escaped.    On  examination  after  death,  an  open- 
ing was  found  in  the  centre  of  the  fungus  which 
led  directly  into  the  lateral  ventricles.    llence  it  is 
apparent  tliat  the  watery  discharge  accompanying 
wounds  of  the  dura  mater  in  fractures  may  aris^ 
rom  the  sub-arachnoid  space,  and  from  the  ven- 
tricles of  the  brain.    In  both  the  termination  is 
generally  unfortunate.    But  recovery,  as  has  been 
already  shown,  occasionally  happens  under  the 
former  condition,  but  we  are  not  aware  of  any 
recorded  instance  of  this  in  the  latter;  it  is  clear 
however,  that  the  source  of  the  discharge  iu  this 
can  only  be  made  out  accurately  after  death. 

V\^e  quote  from  the  Medical  Times  and  Gazelle  for 
xUay  2 1  St,  18o9,  a  remarkable  case  of  fractured 
base  of  the  skull  with  discharge  of  brain  and 
wa  ery  fluid  from  the  ear,  in  which  a  recovery 
took  place.    The  case  is  taken  from  the  American 
Journal  y  A/edical  Science  for  April,  p.  354 
A  sailor,  in  an  epileptic  fit,  fell  from  the  spar  to  the' 
mam  deck,  down  the  fore  hatchway,  and  struck 
the  crown  of  his  head.     He  became  insensible 
with  stertorous  breathing,  and  blood  flowed  copiously 
from  the  right  ear.    It  was  estimated  that  from 
mty  to  sixty  ounces  had  thus  escaped.    The  next 
day  serum  was  discharged  from  the  ear  with  small 
particles  of  brain.    The  serous  discharge  continued 
for  several  days  ;  but  in  rather  more  than  a  month 
after  he  was  able  to  return  to  his  dutv,  the  waterr 
discharge  continuing  for  another  month,  at  one 
time  putting  on  a  purulent  character.    It  is  very 
necessaiy,  however,  to  be  cautious  in  concluding 
from  a  cursory  examination  that  the  substance  re- 
sembling brain  is  true  cerebral  matter,  for  the  fi- 
I  brine  of  extravasated  blood  has  been  occasionally 
mistaken  for  it. 

A  well-marked  case  of  recover)'-  after  all  the 
admitted  signs  of  fracture  of  the  base  occurred  in 
St.  Mary's  Hospital  in  1854,  under  the  care  of  Mr. 
Spencer  Smith.    The  patient,  a  lad  a;t.  15,  was 
injured  by  a  large  van  passing  over  his  head;  Jie 
had  long-continued  bleeding  from  both  ear  and 
nose,  and  so  much  discharge  of  watery  fluid  from 
the  ear  that  an  ounce  was  collected  in  "half  an  hour 
on  more  than  one  occasion.    On  regaining  con- 
sciousness he  was  found  to  have  paralysis  of  the 
portio  dura  on  the  injured  side,  deafness,  and  con- 
siderable difficulty  of  speech.    He  recovered,  and 
has  been  employed  ever  since  as  a  porter  in  the 
hospital.    Ho  has  lost  the  deafness,  the  paralysis 
lias  nearly  passed  away,  and  the  articulation  is  as 
perfect  as  before  the  accident. 

There  are  various  reasons  for  the  fatalif.)'  of  frac- 
ture of  the  base  of  the  skull:  unquestionably  the 
most  common  cause  for  this  is  the  enormous  violence 


generally  required  to  prodiice  the  injury  and  the 
damage  the  brain  sustains  in  consequence  ;  and 
the  event  is  seldom  postponed  for  many  days.  Thus 
it  is  generally  found  that  the  brain  has  undergone 
most  extensive  contusion  or  laceration,  and  that 
hicinorrliage  from  its  ruptured  vessels  or  from  the 
lacerated  sinuses  of  the  dura  mater  has  taken  place. 
In  considering  tlie  almost  necessary  fatality  attend- 
ing fractured  base,  we  ought  not  to  lose  sight  of 
the  fact  that  all  the  cranial  nerves  either  take 
their  origin  at  the  base  of  the  brain  or  are  traceable 
somewhat  deeper  into  the  cerebral  substance,  and 
that  they  all  make  their  exit  through  the  foramina 
at  the  base  of  the  skull,  and  are  consequently  im- 
plicated individually  or  collectively  in  fracture  of 
this  part.  The  situation  of  the  medulla  oblongata, 
with  which  the  respiratory  nerves  are  connected,  is 
not  unimportant;  for  fractures  frequently  occur  in 
the  direction  of  the  foramen  magnum,  and  thus  in- 
volve this  important  part  of  the  oncephalon. 

It  is  impossible  to  ascertain  the  result  of  all 
cases  of  fractured  base,  and  there  can  be  no  doubt 
that  many  cases  recover  completely.  The  mortal- 
ity from  this  source  is,  however,  exceedingly  high. 
From  personal  examinations  of  a  great  many  cases 
we  have  ascertained  that  of  all  fatal  cases  of  injury 
of  the  skull  examined  after  death  at  the  London 
Hospital,  those  of  fractured  base  constitute  above 
eighty  per  cent.  We  have  alluded  to  eases  of  re- 
covery in  which  there  can  be  no  doubt  whatever 
of  their  true  nature.  Hewett  has  collected  ac- 
counts of  thirteen  cases  of  recovery,  and  he  gives 
the  result  of  dissections  made  some  time  after  the 
original  accident.  In  the  greater  number  of  these 
cases  the  patients  appear  to  have  survived  the 
injury  only  a  few  months, — from  two  to  seven 
months;  but  there  is  one  solitary  instance  of  a 
man  who  died  in  St.  George's  Hospital  of  ulcera- 
tion of  the  stomach  three  years  after  an  injury  of 
the  skull :  he  was  pitched  from  his  horse,  the 
result  of  which  was  an  injured  scalp,  followed  by 
delirium,  &c.  "  In  the  preparation  a  distinct  line 
of  fracture  can  be  traced  through  the  left  side  of 
the  occipital  bone  from  the  upper  part  to  the  point 
where  the  groove  of  the  lateral  sinus  terminates 
in  the  jugular  foramen.  In  its  upper  part  this 
extensive  line  of  fracture  is  closely  united  by  in- 
laid bone;  externally  there  is  merely  a  linear 
groove,  and  internally  the  union  is  more  perfect, 
the  line  of  fracture  being  visible  here  and  there 
only.  All  this  part  of  the  bone  is  very  mucli 
thickened,  and  extensively  jirrforated  by  minute 
holes,  some  distance  even  beyond  the  line  of  in- 
jury. In  the  lower  half  of  the  fracture  the 
edges  of  the  bone  are  tliin,  and  bevelled  off  by 
absorption;  here  there  is  a  slight  gap,  which  was 
filled  up  by  dense  fibrous  tissue.  At  the  end  of 
this  fissure,  where  the  groove  for  the  lateral  sinus 
terminates  in  the  jugular  foramen,  the  bone  looks 
as  if  it  had  been  broken  up  into  several  pieces. 
The  union  is  perfect,  but  tlie  lateral  sinus  is  at 
this  part  all  but  obliterated,  and  the  occipital  is 
here  ankylosoci,  on  the  one  hand,  to  the  petrous 
hone  at  the  jugular  articulation,  and,  on  the  other 
hand,  to  the  atlas  at  the  condyloid  articulation." 

In  the  Museum  of  the  College  of  Surgeons 
there  is  a  specimen  of  a  fractured  base  taken  from 
a  man  who  lived  seven  months  after  the  accident. 
The  fracture  traversed  the  squamous  and  petrous 
portions  of  the  temporal  bone,  the  former  part 
of  which  was  closely  and  smoothly  united,  with  the 
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exception  of  a  few  minute  apertures;  but  In  the 
part  which  traverses  the  petrous  bone  there  are 
only  a  few  small  points  at  which  union  has  taken 
place.  At  the  upper  surface  of  the  base  of  the 
petrous  bone  there  is  a  considerable  loss  of  sub- 
stance, leaving  a  large  hole  leading  directly  into 
the  cavity  of  the  tympanum.  The  margin  of  this 
hole,  and  the  bone  around,  are  smoothly  rounded 
ofl",  as  if  from  absorption. 

These  dissections  prove  that  patients  occa- 
sionally recover  from  fractured  base;  they  &how 
also  that  wherever  the  fracture  occurs,  if  life  is 
prolonged,  union  to  a  certain  extent  occurs;  and 
further,  that  fractures  of  the  base  generally  impli- 
cate the  petrous  portion  of  the  temporal  bone. 
Hilton  has  illustrated  this  in  the  following  way: 
he  fixed  a  skull  with  its  base  upwards  and  its 
vertex  downwards,  and  placed  a  strong  bar  of 
wood  across  the  occipital  condyles,  and  then  by 
means  of  a  hammer  he  applied  a  strong  blow  as 
evenly  as  possible  over  its  centre.  The  result 
was  a  fracture  through  the  petrous  portion  of  the 
temporal  bone,  the  line  of  fracture  intersecting  the 
membrana  tympani. 

Mr.  Humphry,  in  his  work  On  tJie  Human 
Skeleton,  has  detailed  some  experiments  per- 
formed on  the  dry  skull  to  show  the  course  of 
fractures  through  the  base  :  he  found  that  a  skull 
allowed  to  fall  several  feet  on  the  vertex  upon  a 
brick  pavement  was  fractured  in  the  following 
manner  : — "  A  fissure,  starting  from  the  junction  of 
the  frontal  with  the  parietal,  ran  through  the  left 
temporal  fossa  behind  the  zygoma,  through  the 
external  auditory  passage  and  the  tympanic  part 
of  the  temporal  bone.  Here  the  fracture  was  very 
severe,  a  portion  of  bone  being  quite  loose,  and  tlie 
cavity  of  the  tympanum  largely  exposed.  From 
this  it  reached  the  foramen  lacerum  anterius,  crossed 
the  sella  Turcica  to  the  opposite  foramen  lacerum, 
and  terminated  in  the  right  temporal  fossa.  A 
secondary  fissure  ran,  nearly  at  right  angles  to  the 
former,  from  the  right  foramen  lacerum  anterius, 
through  tlie  line  of  junction  between  the  petrous 
aud  occipital  bones,  to  the  jugular  foramen,  and 
terminated  in  the  right  side  of  the  occipital  bone." 
The  experiment  is  also  supposed  to  illustrate  frac- 
ture by  conirc-coup,  as  before  observed. 

Mr.  Hewett  mentions  two  very  remarkable  cases 
in  which  the  condyles  of  the  lower  jaw  were  for- 
cibly driven  through  the  glenoid '  cavity  into 
the  interior  of  the  skull.  We  quote  them  in 
consequence  of  their  extreme  rarity.  "  A  boj', 
aged  twelve,  was  admitted  into  St.  George's 
Hospital  in  February  1853,  having  fallen  from 
the  top  of  a  house  into  an  area.  He  was  perfectly 
insensible,  never  rallied,  and  died  four  hours  after 
his  admission.  There  was  a  general  contusion  of 
the  brain,  and  a  fiacture  of  the  middle  fossa  of 
the  base  of  the  skull,  corresponding  to  the  bottom 
of  tlie  left  glenoid  fossa,  and  through  this  opening 
the  condyle  of  the  jaw  projected  into  the  cavity  of 
the  skull."    The  other  is  taken  from  Chassaignac, 


I'kms  de  Tote,  p.  1S8,  Jow:  Ilehdom.  torn.  iii.  pi 
;i7,  Sept.  1034.  "  A  sailor,  when  drunk,  was 
thrown  out  of  n  second-story  window,  and  fell 
upon  his  chin;  lie  was  conveyed  to  tlio  Naval 
Hospital.  'I'he  jaws  were  closely  set,  so  that  it 
was  impossible  to  open  his  mouth;  the  under  part 
of  the  chin  was  bruised,  and  the  lower  jaw  was  dri- 
ven backwards  and  to  the  left.  The  right  tcmporo- 
maxillary  region  was  painful  and  bruised.  The 
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motions  of  the  jaw  gradually  Ijecame  easier  under 
antiplilogistic  treatment,  and  he  left  the  hospital. 
But  It  was  noticed  that  ever  since  the  accident 
his  disposition  was  much  altered.    He  was  after- 
wards readmitted  into  the  hospital  complaining  of 
his  head.    Pains  in  his  head  continued,  and  he 
had  great  difficulty  in  swallowing.    After  being 
transferred  from  one  hospital  to  another  he  was 
seized  with  violent  convulsions  five  months  after 
the  accident.    In  consequence  of  the  violence  he 
exhibited  it  became  necessary  to  put  him  under 
restraint.    He  died  after  a  severe  attack  of  con- 
vulsions, accompanied  with  great  congestion  of  the 
face.    At  the  examination  of  the  head,  the  right 
condyle  of  the  lower  jaw  was  found  projecting 
into  the  middle  fossa  of  the  skull,  into  which  it 
had  been  driven  through  a  starred  fracture  of  the 
glenoid  cavity  of  the  temporal  bone.    The  neck 
of  the  condyloid  process  was  partially  destroyed. 
Somespicula  of  bone  had  wounded  the  dura  mater, 
which  was  extensively  inflamed  and  thickened. 
There  was  also  a  large  abscess  at  the  under  part 
of  the  middle  lobe  of  the  brain."    (Lnc.  cit  ) 

Before  dismissing  the  subject  of  fractured  base, 
it  is  requisite  to  mention  some  remarkable  in- 
stances of  extensive    fracture  which  cannot  be 
enumerated  under  the  head  of  fractures  of  the 
vault  or  of  the  base.    Sir  Astley  Cooper  {Lec- 
tures, vol.  i.  p.  295)  mentions  a  fatal  instance 
of  a  circular  fracture  of  the  entire  cranium  by 
a  blow  on  the    vertex :  the  case    oocurred  in 
the  practice  of  Mr.  Chandler,   of  St.  Thomas's 
Hospital.    Mr.  Luke  mentioned  to   the  writer 
the  remarkable  case  of  a  child  on  whose  head 
a  heavy  weight  had  fallen,  where  a  separation 
between  the  anterior  and  posterior  parts  of  the 
cranium   appeared  to    have   occurred,   for  one 
could  be  moved  readily  on  the  other.    A  curious 
train    of   symptoms  existed  after  the  accident, 
the  child  having  an  irresistible  desire  to  turn 
round  and  round,  as  happens  in  the  experimental 
sections  of  the  cerebellum  and  optic  tubercles. 
The  patient  is  supposed  to  be  alive  now,  the  acci- 
dent having  occurred  more  than  thirty  years  ago. 
Guthrie  mentions  a  fracture  of  a  similar  nature, 
which,  however,  was  fatal.    {See  also  Gulhrie,  On 
Injuries  oftlve  Head,  p.  66.) 
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the  brain  or  its  membranes  It  is  very  true  th  it 
in  many  cases  there  is  not  the  slightest  tendencv 
to  this  condition,  and  every  surgeon  of  experience 
will  acknowledge  that  it  is  quite  unnecessary  to 
resort  ti  those  extensive  venesections  which  were 


Treatment  of  Fractured  Skull. — The  treatment 
of  fracture  of  the  skull,  when  unaccompanied  by 
depression  of  bone  or  by  any  signs  of  pressure  on 
the  brain,  is  to  be  conducted  on  principles  of  a 
strictly  anti-inflammatory  character  ;  and  in  cases 
of  severe  injury  to  the  cranium,  it  is  better 
to  act  on  the  presumption  that  a  fracture  has 
happened,  than  to  resort  to  rude  manipulation  to 
detect  a  supposed  fracture.  Any  attempt  to  ad- 
just a  fracture  of  the  skull  is  rarely  called  for,  as 
no  displacement  generally  happens  ;  and  even  in 
cases  of  comminuted  fracture,  where  crepitation 
can  be  distinguished,  it  is  better  to  leave  the  case 
to  nature  than  to  divide  the  scalp  to  adjust  or 
remove  the  injured  bone,  and  thus  convert  a  sim- 
ple into  a  compound  fracture.  Where  cases  of 
this  nature  progress  favour.ably  the  bone  will  often 
reunite,  and  no  mischief  need  bo  anticipated  from 
the  mode  of  union  of  tlie  disjoined  pieces. 

Therefore,  in  all  suspected  fractures  of  the  skull, 
whether  of  the  vault  or  base,  the  all-important 
indication  to  be  held  in  view  is  to  prevent  by 
energetic  measures  the  access  of  inflammation  to 
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invariably  had  recourse  to  formerly  in  all  injuries 
of  the  skull,  however  trifling.  Nay,  in  many 
cases,  bleeding  does  harm,  as  it  tends  to  prolong 
a  condition  of  extreme  debilitv,  which  is  by  no 
means  an  uncommon  attendant  on  injuries  of  the 
skull,  and  which  probably  depends  on  the  concus- 
sion and  contusion  the  brain  has  suffered.  We  need 
not,  however,  pursue  this  subject  here,  as  the  treat- 
ment of  concus^on  and  other  affections  resultina- 
from  mjury  will  be  treated  of  further  on. 

In  all  cases,  however,  it   is  requisite  to  be 
exceedingly  cautious  in  treating  eases  of  injured 
head,  and,  where  symptoms  of  cerebral  injury 
exist,  the  head  should  be  slightly  raised,  the  hair 
should  be  cut  close,  or  the  head  should  be  shaved 
if  leeching  is  necessary,  and  cold  lotions  or  ice 
should  be  kept  constantly  applied.  Calomel  purges 
and  small  and  repeated  doses  of  this  mineral  may 
be  emploj-ed  with  the  greatest  advantage  under 
careful  inspection  :  these,  together  with  bleeding 
generally  or  by  leeches,  saline  medicines,  and  low 
diet  and  absolute  quietude,  comprise  all  that  is 
necessary  in  the  treatment  of  fractures  of  the  skidl. 
But  it  often  happens  that  a  persistence  in  this 
lowering  treatment  is  injurious,  and  it  becomes 
absolutely  necessary  to  give  a  moderate  support  to 
the  system  from  the  very  commencement.  The 
condition  demanding  this  altered  plan  may  be 
recognised  by  the  state  of  the  pulse  and  skin  and 
general  aspect  of  the  face ;  the  pulse  is  weak  and 
unstead}',  the  skin  is  cold,  and  the  general  aspect 
indicates  exti-eme  depression.  Under  these  circum- 
stances beef  tea  and  weak  wine  and  water  may  be 
administered  with  very  great  advantage. 

No  positive  plan  can  be  laid  down  as  applicable 
to  all  cases  of  fractured  skull  ;  much  must  neces- 
sarily be  left  to  the  discretion  of  the  surgeon,  who 
will  do  well  to  use  great  circumspection  and  avoid 
being  led  into  the  old  routine  practice,  totally  in- 
applicable to  many  cases,  of  bleeding  indiscrimi- 
nately in  all  cases  of  injured  head.] 


Depressed  Fracture. 

[When  the  skull  is  fractured,  and  one  piece  of 
bone  is  placed  below  its  natural  level  as  a  conse- 
quence of  the  fracture,  it  is  termed  a  fracture  with 
depression,  or  depressed  fracture.  The  importance 
of  such  case*  is  materially  enhanced,  because  the 
capacity  of  the  cranium  is  diminished,  and  the 
brain  may  thus  become  the  subject  of  inconvenient 
pressure.  The  symptoms  of  pressure  and  its  at- 
tendant phenomena  will  be  considered  under  the 
head  of  Coaipression. 

The  most  simple  form  of  fracture  with  depression 
is  represented  by  those  slight  indentations  of  the 
cranial  bones  which  occasionally  happen  to  very 
young  children  froui  falls  or  blows  upon  the  head. 
Some  cases  of  this  have  come  under  our  own  ob- 
servarioii,  and  we  shall  refer  to  two  instances.  The 
first  was  the  case  of  a  child  nine  months  old  ;  the 
nurse  having  fallen  down  whilst  carrying  it,  the 
head  of  the  child  came  in  contact  with  some  iiard 
body  :  a  verjf  extensive  depression  of  the  right 
parietal  bone  was  the  consequence.  'When  hist 
raised,  the  child  was  insensible,  in  which  state  it 
was  brought  to  the  London  Hospital.  Half  an  hour 
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after  the  accident,  the  child  was  quiet,  pale,  and 
its  pupils  were  contracted  ;  its  sltin  was  ■warm,  and 
pulse  natural :  it  hail  vomited.  A  cold  lotion 
was  applied  to  the  head.  On  the  following  morn- 
ing the  child  was  as  lively  as  usual,  and  was  per- 
fectly well.  The  depression  became  gradually  leas 
apparent,  but  the  bone  remained  depressed  for  some 
months.  The  child  afterwai'ds  ceased  to  attend, 
and  the  condition  of  the  bone  at  this  time  is  un- 
known; but  we  have  no  doubt  that  it  was  gradually 
raised  to  its  proper  level. 

The  slight  elasticity  and  comparatively  yielding 
state  of  the  bone  at  this  early  period  of  life  explain 
the  facility  with  which  this  form  of  injury  occurs 
in  the  cranial  bones  of  children.  The  thinness  of 
the  scalp  renders  it  easy  to  distinguish  the  case 
from  those  limited  forms  of  effusions  of  blood  with 
central  depression  which  not  unfrequently,  in  the 
adult,  embarrass  tlie  diagnosis  of  the  surgeon. 
The  simple  movements  of  the  brain  appear  suffi- 
cient to  effect  a  gradual  elevation  of  the  depressed 
bone  to  its  natural  level ;  and  generally  no  perma- 
nent deformity  results.  We  are  unable  to  solve 
the  problem  as  to  wlietiier  there  is  really  a  frac- 
ture of  the  bone,  or  not,  under  such  circumstances. 
We  think  there  ia ;  but  the  question  is  quite  unim- 
portant. 

But,  even  in  young  children,  depressed  and  in- 
dented fracture  may  be  followed  by  serious  con- 
sequences. This  happens  when  the  bone  is  driven 
in  forcibly  by  contact  with  a  pointed  instrument. 
In  the  second  case,  which  was  witnessed  at  the  Lon- 
don Hospital,  death  took  place  from  suppuration  of 
the  brain  ten  months  after  the  accident ;  the  child, 
during  the  greater  portion  of  the  intervening  period, 
having  remained  free  from  any  signs  of  cerebral 
disorder.  In  this  case,  on  readmission,  convulsions 
and  other  signs  of  deep  cerebral  mischief  had  set  in, 
and  the  child  sank  soon  after  admission,  no  opera- 
tion having  been  had  recourse  to.  In  all  cases, 
therefore,  it  is  best  to  give  a  guarded  prognosis,  as 
at  any  period,  especially  if  the  bone  has  not  attained 
its  natural  level,  fatal  cerebral  mischief  may  arise. 
In  the  case  just  referred  to,  some  absorption  of  the 
depressed  bone  had  occurred,  for  the  pulsations  of 
the  brain  were  distinctly  perceptible.  In  the  ab- 
sence of  any  signs  of  cerebral  disturbance,  it  is 
quite  unnecessary  to  interfere  by  operation  in  these 
cases  ;  and  even  in  a  case  of  compound  fracture 
the  trephine  is  unnecessary,  unless  the  dura  mater 
or  the  substance  of  the  brain  is  penetrated, —  a  con- 
dition which  would  be  recognised  at  once,  and 
would  probably  be  attended  by  convulsions,  coma, 
paralysis,  or  other  signs  of  cerebral  disturbance. 
The  persistence  of  such  symptoms  would  lead  a 
prudent  surgeon  to  raise  the  bone. 

A  fracture  witli  depression  of  the  outer  t:ible 
alone  may  happen  in  almost  any  part  of  the  vault 
of  the  skull,  but  it  is  not  very  common  :  in  the 
child  it  can  only  occur  over  the  frontal  sinuses,  or 
into  tlie  mastoid  cells,  in  consequence  of  the  thin- 
ness of  the  bones  generally.  We  have  seen  many  in- 
stances of  fracture  of  the  outer  table  covering  the 
frontal  sinuses  ;  they  are  cases  of  a  very  simple 
character,  and  as  the  inner  table  remains  entire,  the 
cranial  cavity  is  not  injured,  and  the  case  is  one  of 
fracture  of  the  face  rather  than  of  the  cranium  :  it 
is  quite  unnecessary  to  raise  tlie  bone.  The  same 
remark  applies  to  a  fracture  with  depression  into 
the  mastoid  cells.  But  the  outer  table  may  be  de- 
pressed into  tlio  diploe,  and  if  the  case  is  un- 
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attended  with  any  injury  to  the  inner  table,  it  is 
unnecessary  to  interfere  with  it. 

There  are  great  varieties  of  depressed  fracture. 
Thus,  a  simple  depression  of  bone  in  a  nearly  cir- 
cular form,  and  of  very  limited  extent,  may  happen'; 
or  a  piece  of  bone  may  be  depressed  below  the  level 
of  the  adjacent  portion,  or  it  may  be  driven  forcibly- 
beneath  it.  Sometimes'  the  bone  is  comminuted  and 
depressed  ;  this  frequently  happens  from  gunshot 
wounds,  as  where  a  bullet  impinging  on  the  bone 
obliquely  produces  a  starred  and  depressed  frac- 
ture. Lastly,  the  bone  maybe  depressed  and  driven 
into  the  suljstance  of  the  brain.  Every  variety  of 
depressed  fracture  may  be  simple  or  compound. 

Treatment  of  depressed  fracture.  —  In  refer- 
ence to  the  treatment  to  be  pursued  in  the 
various  descriptions  of  depressed  fracture,  the 
following  extract  from  the  last  edition  of  this 
Dictionary  embodies  the  opinions  of  Pott,  Aber- 
nethy,  Samuel  Cooper,  and  others,  on  this  sub- 
ject, and  contains  much  important  information 
on  the  subject  of  depressed  fracture  in  general, 
and  on  other  cases  of  unusual  occurrence  and 
great  interest.] 

Mr.  Pott  says  :  "  In  fractures  with  depression, 
the  depressed  parts  are  to  be  elevated,  and  such  as 
are  so  separated  as  to  be  incapable  of  reunion,  or 
of  being  brought  to  lie  properly  and  without  press- 
ing on  the  brain,  are  to  be  totally  removed.  These 
circumstances  are  peculiar  to  a  depressed  fracture; 
but  although  they  are  peculiar,  they  must  not  be 
considered  as  sole,  but  as  additional  to  those  which 
have  been  mentioned  at  large  under  the  head  of 
simple  fracture  :  commotion,  extravasation,  inflam- 
mation, suppuration,  and  every  ill  which  can  attend 
on  or  be  found  in  the  latter,  are  to  be  met  with  in 
the  former,  and  will  require  the  same  method  of 
treatment."  That  loose  splintered  pieces  of  the 
cranium,  when  quite  detached,  and  already  in  view, 
in  consequence  of  the  scalp  being  wounded,  ought 
to  be  taken  away,  no  one  will  be  inclined  to  ques- 
tion. That  they  ought  also  to  be  exposed  by  an 
incision,  even  when  the  scalp  is  unwounded,  and 
then  taken  away,  whenever  they  cause  urgent 
symptoms  of  irritation  or  pressure,  I  believe  will 
be  universally  allowed.  But  the  reader  will  already 
understand  that  several  excellent  surgeons  do  not 
coincide  with  Pott  in  believing  that  every  depressed 
fracture  of  the  skull  necessarily  demands  the  appli- 
cation of  the  trephine. 

"There  certainly  are  (says  Mr.  Abernethy) 
degrees  of  this  injury  which  it  would  be  highly 
imprudent  to  treat  in  this  manner.  Whenever  the 
patient  retains  his  senses  perfectly,  I  should  think 
it  improper  to  trephine  him,  unless  symptoms  arose 
that  indicated  the  necessity  of  it."    (P.  21.) 

It  is  extraordinary  and  unaccountable,  but  it 
is  not  less  true,  that  no  calculation  of  the  bad 
effects  can  be  made  by  the  degree  in  which  a  part 
of  the  skull  is  depressed.  This  is  a  fact  which 
has  been  long  known.  It  has  also  been  particu- 
larly adverted  to  by  an  eminent  modern  writer. 
"  Various  instances  also  presented  themselves,  in 
whicli,  though  a  considerable  degree  of  compiession 
must  liave  been  occasioned,  sometimes  by  tlio  de- 
pression of  both  tables,  and  at  other  times  by  the 
depression  of  the  inner  table  onlj%  of  the  skull,  yet 
neither  stupor,  paralysis,  nor  loss  of  meniory'was 
produced.  In  one  of  tiiese  cases  the  middle  "of  the 
right  parietal  bono  was  fractured,  and  considerably 
depressed,  by  a  ball,  wliich  was  extracted  on  the 
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twentietli  day.  In  this  case  neither  stupor  nor 
paralysis  appeared.  In  another  a  musket-ball 
had  struck  tiie  right  parietal  bone,  fractured  it,  and 
was  flattened,  and  lodged  between  the  tables  of  the 
skull.  The  inner  table  was  much  depressed,  yet 
no  bad  sjmiptoms  supervened."  (See  Thomson's 
Ohs.  made  in  the  Military  Hospitals  in  Belgium,  p. 
59,  CO.)  The  same  author  also  saw  a  singular 
case,  in  which  a  ball,  entering  behind  the  right 
temple,  and  passing  backwards  and  downwards, 
had  fractured  the  bones  in  its  passage,  and  lodged 
on  the  surface  of  the  brain,  over  the  tentorium, 
from  which  place  it  was  extracted  on  the  seven- 
teenth day  after  the  injury.  No  bad  symptom 
had  manifested  itself  previously  to  the  operation; 
and  the  man  recovered  under  the  strictest  anti- 
phlogistic regimen,  with  little  or  no  constitutional 
derangement.  Dr.  Hennon  has  recorded  two  cases, 
fully  proving  the  correctness  of  Mr.  Abernethy's 
opinions,  about  the  impropriety  of  using  the  trephine 
in  cases  of  depression  unattended  with  urgent 
symptoms  :  in  one  of  these  instances  the  upper  and 
posterior  angle  of  the  parietal  bone,  which  had  been 
struck  by  a  musket-ball,  was  depressed  exactly  an 
inch  and  a  quarter  from  the  surface  of  the  scalp,  yet 
no  had  symptoms  foUoived,  and  witli  the  aid  of 
bleeding  and  other  antiphlogistic  remedies,  the 
soldier  recovered  perfectly  in  a  few  weeks.  "  In 
a  similar  case,  where  the  man  survived  thirteen 
years,  with  no  other  inconvenience  than  occasional 
determination  of  blood  to  the  head  on  hard  drink- 
ing, a  funnel-like  depression  to  the  depth  of  an  inch 
and  a  half  was  formed  in  the  vertex."  (See 
Hennen's  Military  Surgery,  p.  287,  ed.  2.) 

If  then  the  violence  of  the  symptonia  is  not 
always  in  proportion  to  the  compression,  but  is 
sometimes  considerable  when  the  pressure  is  slight, 
every  surgeon  cannot  be  too  fully  impressed  with 
the  following  truth,  that  existing  symptoms  of  dan- 
gerous piressure  on  the  brain,  which  symptoms  will 
be  presently  related,  can  alone  form  a  true  reason 
for  perforating  the  cranium. 

Although  the  doctrines  of  Sir  Astley  Cooper, 
gener.illy  speaking,  coincide  very  much  with  the 
preceding  maxim,  which  I  regard  as  a  verj'  im- 
portant one,  there  is  an  exception  to  it  in  his 
advice,  in  relation  to  compound  fractures  of  the 
skull,  as  will  be  understood  from  the  following 
passage.    "  The  old  practice  used  to  be,  the  mo- 
ment an  injury  of  the  brain  was  suspected,  and  the 
least  depression  of  the  bone  appeared,  to  make  an 
incision  into  the  scalp.  This  is  putting  the  patient 
to  considerable  hazard  ;  for  the  simple  fracture 
■would,  by  the  incision,  be  rendered  compound. 
In  simple  fracture,  then,  when  it  is  attended  with 
symptoms  of  injury  of  the  brain,  deplete  before 
you  trephine  ;  and  when  it  is  unattended  with 
such  symptoms,  deplete  merely,  and  do  not  divide 
the  scalp,  &c.    If  the  fracture  be  compound,  the 
treatment  nuist  be  very  difl'erent,  because  a  com- 
pound fracture  is  very  generally  followed  by  in- 
flammation of  the  brain  ;  and  it  will  be  of  little 
use  to  trephine,  when  inflammation  is  once  pro- 
duced.   If  tlie  inflammation  come  on,  the  patient 
will  generally  die,  whether  you  trephine  or  )U)t ;" 
and  it  is  added  that  the  operation  will  even  be 
likely  to  increase  the  inflammation,  which  has 
been  excited  by  a  depressed  portion  of  the  skull. 
"The  rule  (says  Sir  Astley)  which  I  always  fol- 
low, is  this :  when  I  am  called  to  a  compound 
fracture,  with  depression,  which  is  exposed  to  view. 
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whether  symptoms  of  injured  brain  exist  or  not,  I 
generally  use  an  elevator,  and  very  rarely  the  tre- 
phine, I  put  the  elevator  under  the  bone,  raise  it, 
and,  if  it  has  been  comminuted,  remove  the  small 
portions  of  bone."  {Lectures,  S;c.  vol.  i.  p.  304, 
308.)  Of  the  propriety  of  using  the  elevator  in 
such  cases,  and  also  of  taking  away  loose  fragments, 
there  cannot  be  a  doubt ;  but  many  surgeons  ob- 
ject (and  I  confess  myself  one  of  the  number)  to 
saw  out  a  portion  of  the  skull  while  the  patient  is 
free  from  urgent  symptoms.  I  believe,  also,  that 
the  inflammation,  when  it  does  arise,  is  mostly  the 
effect  of  the  violence  itself,  not  of  the  depression  of 
the  bone,  and,  therefore,  more  likelj'  to  be  increased 
than  prevented  by  the  application  of  the  trephine. 
I  think  a  better  reason  for  elevating  the  bone, 
when  it  is  exposed,  and  there  are  no  bad  symptoms, 
is  the  fact,  that  many  patients,  after  their  recovery 
from  the  imminent  danger  of  the  accident,  become 
subject,  whenever  the  circulation  is  hurried,  to  in- 
sanit}^,  or  epilepsy,  or  remain  in  a  state  of  hebe- 
tude, with  dilated  pupils,  and  more  or  less  impair- 
ment of  some  of  the  external  senses,  as  the  63-6- 
sight,  &c.  (See  Case  hy  H.  Larrey,  in  Hist.  Chir. 
du  Siege  de  la  Citadelle  d'Anvers,  p.  114.)  Yet 
here  it  is  to  be  considered,  that  it  may  be  quite 
time  enough  to  trephine  when  such  ills  follow  the 
continuance  of  the  depression,  and  that,  perhaps, 
the  operation  would  then  be  in  itself  less  dangerous, 
inasmuch  as  the  tendency  to  inflammation,  arising 
from  the  first  violence,  must  then  have  subsided. 
Much  would  depend,  however,  upon  the  frequencj- 
and  severitj'  of  the  fits,  and  the  degree  of  annoy- 
ance and  suffering  ;  for,  as  M.  H.  Larrej'  well  ob- 
serves, the  result  of  an  operation  would  be  doubtful, 
and  it  might  even  prove  fatal.    (Op.  cit.  p.  116.) 

The  view  of  this  part  of  the  subject,  taken  bj'  M. 
Velpeau,  does  not  exactly  coincide  with  that  enter- 
tained by  Abernethy.  "  The  cases  (says  he)  of 
recovery,  notwithstanding  a  depression  to  the  depth 
of  an  inch,  or  an  inch  and  a  half,  as  recorded  by 
numerous  former  observers,  by  no  means  prove 
that  in  such  examples  trepanning  is  never  useful. 
The  same  remark  applies  to  the  cases  brought 
forward  in  modern  times  by  Dorsey,  Dupuytren, 
Paillard,  Graefe,  &c.  These  instances  must  all, 
or  nearly  all,  have  been  fixed  depressions,  without 
any  great  inequalities  internally,  or  manifest  lacera- 
tion of  textures.  Most  of  them  had  given  rise  to 
but  slight  symptoms  of  compression,  and  many  of 
them  to  none  at  all.  The  case  of  a  rich  banker 
mentioned  by  Dupuytren,  and  who  is  still  living 
with  the  bone  depressed,  although  the  injury  took 
place  many  years  ago,  forms  a  kind  of  exception. 
I  know  (observes  M.  Velpeau)  that  it  is  not  the 
only  one  ;  but  these  are  rare  cases,  on  which  it 
would  be  dangerous  to  laj'  a  foundation.  For  one 
patient  thus  saved,  ten  would  perish  who  might  be 
preserved.  I  saw  a  woman  who  had  a  depression 
on  the  frontal  bone  half  an  inch  deep,  and  whom 
I  deemed  it  improper  to  operate  upon,  because  she 
had  no  alarming  symptoms.  Yet,  at  the  end  of  six 
weeks,  she  died  of  inflammation  and  suppuration 
of  the  anterior  part  of  the  brain.  Would  this  have 
happened  had  she  been  trepanned  ?  "  {De  VOper. 
du  Trepan,  p.  57.) 

I  believe  few  surgeons  in  London  would  have 
any  difliculty  in  replying,  that  if  the  operation  liad 
been  performed,  the  result  might,  or  might  not,  have 
been  the  same.  It  seems  to  me,  also,  that  when 
si!  )is  of  suppuration  under  the  crnnium  first  pre- 
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sented  themselves,  the  operation  might  liave  been 
indicated,  though  not  so  in  an  earlier  stage  ;  but, 
without  being  in  possession  of  all  the  particulars  <if 
the  case,  I  offer  this  remark  without  any  intention 
of  being  critical. 

M.  Velpeau  is  not  on  the  whole  an  over-zealous 
advocate  for  the  operation  ;  and  some  of  his  advice 
approximates  very  much  to  that  delivered  by  Sir 
Astley  Cooper,  with  a  modification,  depending  upon 
whether  the  depression  is  immovable  and  fixed. 
If  it  be  of  this  kind,  without  manifest  compression, 
ho  recommends  delay,  and  antiphlogistic  treatment. 
But  when  there  is  a  wound,  with  denudation  to  tlie 
bottom  of  it,  the  operation  seems  to  him  called  for, 
oven  though  urgent  or  unequivocal  symptoms  of 
compression  may  be  absent.  He  would  not  tre- 
pan, however,  if  the  depression  were  broad,  and  of 
no  great  depth;  if  the  intellects  were  uninterrupted, 
and  there  were  no  marks  of  paralysis.  M.  Velpeau 
regards  a  depression  with  mobility  of  the  bone  as 
far  more  dangerous.  An  effusion  of  blood  first  and 
pus  afterwards,  he  sets  down  as  frequent  conse- 
quences of  it  ;  and  the  case  is  almost  sure  to  prove 
fatal,  unlessthe  trepan  be  employed.  (Op.cit.  p.  58.} 
A  movable  depressed  fragment,  I  may  observe, 
rnay  often  be  removed  with  the  forceps  without 
any  occasion  to  perforate  the  cranium  with  the 
trephine  or  trepan  ;  and,  if  not  removable  in  this 
simple  manner,  may  frequently  be  taken  away 
by  dividing  a  small  portion  of  the  bone  with  one 
of  Hey's  saws.    (See  Trephine.) 

M.  Velpeau  adverts  to  one  species  of  depression, 
in  which  no  good  is  derived  fiora  the  trepan, 
namely,  that  in  which  the  fracture  is  usually 
extensive  and  the  edges  of  the  fragments  overlap 
one  another,  in  consequence  of  a  violent  concussion 
of  the  skull.  Here,  says  he,  the  degree  of  crush- 
ing, contusion,  and  extravasation  at  different  points, 
makes  the  patient's  recovery  almost  impossible. 

In  another  place,  M.  Velpeau  points  out  the  prac- 
tical importance  of  studying  the  differences  in  the 
symptoms  of  compression  according  as  they  depend 
upon  a  depression  of  bone,  either  simple  or  commi- 
nuted, a  foreign  body,  an  extravasation  of  blood,  or 
an  effusion  of  pus.  A  simple  depressed  fracture  he 
sets  down  as  the  most  favourable  of  these  cases  ; 
for  if  the  operation  is  not  done,  the  brain  in  the  end 
frequently  becomes  habituated  to  the  pressure  and 
resumes  its  functions.  If  no  extravasation  take 
place,  the  pressure  arising  from  a  depressed  fracture 
is  really  less  than  might  at  first  be  imagined.  If 
the  operation  be  decided  upon,  it  presents  tlie 
greatest  chances  of  success,  provided  the  com- 
pressing cause  has  not  seriously  wounded  the  brain. 
The  rule  which  M.  Velpeau  hero  lays  down,  is, 
that  in  cases  of  depression,  if  the  symptoms  are  not 
urgent,  or  begin  to  abate  after  twenty-four  hours, 
the  trepan  may  be  dispensed  with  ;  but  if  they  arc 
at  all  intense,  or  make  progress,  the  operation  is 
strictly  required.  {Dc  I'Opir.du  Tnpan,-p.  120.) 

In  children,  a  portion  of  the  skull  is  sometimes 
depressed,  or  indented  by  a  blow,  but  in  a  few  days 
regains  its  natural  level,  without  the  aid  of  the 
surgeon.  In  such  examples,  it  is  conceived  by 
Sir  Benjamin  Brodio,  that  the  earthy  part  of  the 
bone  gives  way,  while  the  animal  part  remains  en- 
tire, so  that  there  is  not  an  actual  solution  of  con- 
tinnity;  and  ho  supposes  that  the  restoration  of  the 
bono  to  its  proper  level  is  brought  about  by  the  con- 
stant pulsations  of  the  brain  against  its  inner  surface 
(See  Med.  Chir,  Trans,  vol,  xiv.  p.  332.) 
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M.  Velpeau  denies  the  possibility  of  indentations 
without  fracture.    (Op.  cit.  p.  36.) 

Sometimes  a  considerable  depression  of  the 
bone  arises  from  the  external  table  being  driven 
into  the  diploe,  while  the  inner  table  is  entire. 
To  trephine,  therefore,  merely  because  there  is 
a  depression  of  the  bone,  would  be  completely 
erroneous,  and  the  only  safe  principle  is  that  which 
1  have  just  now  specified.    The  depression  of  the 
outer  table  in  the  foregoing  manner  I  have  never 
seen  myself,  except  over  the  frontal  sinus.  Sir 
Astley  Cooper,  however,  mentions  it  as  a  frequent 
occurrence;  but  that  it  is  confined  to  persons  of 
middle  age,  as  in  very  young  and  very  old  persons 
the  skull  is  thin  and  without  diploe.  {Lectures, 
vol.  i.  p.  302.)     Another  sort  of  depression,  I 
believe,  is  more  frequent ;  at  least,  I  have  seen ' 
several  examples  of  the  case :  it  consists  in  a  frac- 
ture and  depression  of  the  internal  table,  while  the 
external  one  continues  unbroken.    A  case  of  this 
kind,  attended  with  urgent  symptoms  of  compres- 
sion, I  trephined  at  Brussels  after  the  battle  of 
Waterloo  ;  a  large  splinter  of  the  inner  table 
was  driven  more  than  an  inch  into  the  brain,  and, 
on  its  extraction,  the  patient's  senses  and  power 
of  voluntary  motion   instantly  returned.  The 
part  of  the  skull  to  which  the  trephine  was  applied, 
of  course,  did  not  indicate  externally  any  depres- 
sion, and  it  was  selected  because  the  appearance  of 
the  scalp  showed  that  there  the  external  violence 
had  operated.     I  rather  expected  to  find  extra- 
vasated  blood  than  a  depression  of  the  inner  table 
of  the  skull.     (See  also  Sauceroite,  in  Mem.  pour 
lePrix  da  I'Acad.  de  Chir.  t.  iv.  ed.  1819,  p.  322. 
Bilgtter,  two  examples  as  quoted  by  M.  Velpeau, 
Da  I'Oper.  du  Trepan,  p.  29.     Hennens  Military 
Surgery,  p.  323,  ed.  2.;  and  Sir  B.  C.  Brodie,  in 
Med.  Chir.  Trans,  vol.  xvi.  p.  331.) 

In  military  surgery,  particular  cases  present 
themselves,  which  scarcely  admit  of  being  com- 
prehended within  the  tenour  of  any  general  rules 
and  principles.  Thus  it  sometimes  happens  that 
a  ball  breaks  the  os  frontis,  and  the  whole  or  a  part 
of  it  lodges  in  the  frontal  sinus,  with  or  without 
fracture  of  the  inner  boundary  of  this  cavity.  In 
cases  of  this  description,  Baron  Larrey  recommends 
exposing  the  course  of  the  fracture  bj'  a  free 
incision,  and  the  use  of  the  trephine  for  the  removal 
of  the  extraneous  body.  When  the  inner  side  of 
the  sinus  was  found  broken  and  depressed,  he  next 
perforated  that  part  of  the  cavity  with  a  small 
conical  trephine,  took  away  such  pieces  of  bone  as 
required  removal,  and  k't  out  any  extravasated 
blood.  Sometimes,  however,  the  front  of  the  sinus 
is  so  splintered,  that  the  fragments,  when  taken 
away  with  the  forceps,  leave  the  cavity  sufHciently 
opened,  not  only  for  the  extraction  of  the  ball,  but 
for  the  application  of  the  trephine  to  the  inside  of 
the  sinus,  as  we  find  exemplified  in  one  of  the  two 
cases  of  this  nature  which  Larrey  met  with  in  the 
I'lgyptian  campaign.  (7l/c;».  de  Chir.  Mililaire,  t. 
ii.  p.  13!).)  After  the  battle  of  Witopsk,  in  1812, 
he  was  called  to  two  llussian  soldiers,  whose  cases 
were  remarkable  ;  one  of  them  had  been  struck 
above  the  right  eyebrow  with  a  grape-shot,  which, 
after  breaking  and  penetrating  the  frontal  bone, 
entered  the  cavity  of  the  cranium,  so  as  to  lodge 
upon  the  anterior  right  lobe  of  the  brain,  and  the 
orbital  process  and  internal  crista  of  the  os  frontis. 
Notwithstanding  the  large  size  of  the  ball,  little 
of  it  could  bo  seen  externally,  and  tiic  aperture 
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through  which  it  hud  passed  was  not  more  than 
three  or  four  lines  broad;  every  attempt  to  extract 
it,  therefore,  was  in  vain.  The  patient  experienced 
a  painful  sense  of  oppression  and  weight  in  the 
head,  and,  whenever  he  inclined  it  backward,  was 
seized  with  syncope.  He  kept  himself  constantly 
in  a  sitting  posture,  with  his  head  on  his  knees. 
Larrey  adds,  that  every  symptom  of  compression 
of  the  brain  also  prevailed,  though  this  account  is 
rather  difficult  to  comprehend,  considering  that  the 
patient  could  sit  up  and  choose  his  posture.  As 
for  any  description  given  by  himself  of  his  sulFer- 
ings,  that  is  another  circumstance,  on  which  I 
should  not  be  inclined  to  dwell,  because  in  all  pro- 
bability the  baron  was  not  able  to  converse  in  the 
Russian  language,  and  the  inferences  respecting 
the  man's  feelings  were  made  in  some  other  way. 
But,  whatever  might  be  the  real  state  of  the 
symptoms  (and  in  a  case  of  this  kind  a  correct  ac- 
count of  them  would  have  been  interesting),  the 
ball  was  plainly  ascertained,  by  means  of  a  probe, 
to  be  of  iron,  and  of  much  larger  diameter  than  the 
opening  through  which  it  had  entered;  and  that, 
for  the  purpose  of  extracting  it,  the  application  of 
the  trepan  was  urgently  necessary.  The  fracture 
was  fairly  brought  into  view  by  suitable  incisions; 
three  perforations  were  made  with  a  small  trephine 
at  its  upper  part,  and,  after  the  removal  of  the 
angles  of  the  bone  between  these  perforations,  the 
ball,  which  weighed  seven  French  ounces,  was 
readily  extracted  with  the  aid  of  a  strong  pair  of 
forceps  and  an  elevator.  A  considerable  quantity 
of  coagulated  blood  was  also  removed,  under  which 
the  brain  was  found  with  a  depression  three  or 
four  lines  deep.  As  soon  as  some  splinters  of  the 
bone  had  been  taken  away,  the  part  was  dressed 
with  a  bit  of  fine  linen  dipped  in  warm  wine,  over 
which  were  placed  charpie,  several  compresses,  and 
a  bandage.  With  respect  to  the  application  of 
warm  wine,  and  other  stimulants,  to  the  surface  of 
the  brain,  in  wounds  exposing  or  interesting  that 
organ,  it  seems  to  be  an  invariable  practice  with 
Larrey,  as  well  as  Schmucker  and  the  older  sur- 
geons. On  what  principle  the  custom  is  still  kept 
up,  and  whether  it  is  truly  right  and  useful,  are 
questions  which  may  be  rationally  put.  In  what- 
ever way  experience  may  hereafter  decide  these 
matters,  suffice  it  to  add,  that  the  patient  was  re- 
lieved by  the  treatment,  and  fell  into  a  quiet  sleep 
for  two  hours  ;  but  in  the  evening  he  became 
feverish,  and  the  wound  acutely  painful.  A  co- 
pious quantit}'  of  blood  was  then  taken  from  the 
vena  saphena  (and  why  bleeding  was  not  practised 
at  first  seems  extraordinary).  The  dressings, 
which,  according  to  my  ideas,  were  highly  objec- 
tionable, were  removed,  and  a  large  emollient 
poultice  applied.  Cooling  beverages,  containing  a 
small  quantity  of  tartarised  antimonj'',  and  anti- 
spasmodic anodj'ne  medicines,  were  prescribed. 
The  following  day  the  patient's  state  appeared 
satisfactory,  without  the  slightest  disturbance  of 
the  senses,  and,  in  due  time,  he  perfectly  recovered. 

The  other  soldier  had  been  wounded  in  the  left 
temple,  with  a  leaden  ball,  five  days  before  Larrey 
saw  him.  One  half  of  the  ball  had  gone  into  the 
cranium,  through  a  very  narrow  breach;  the  other 
had  burrowed  under  the  temporal  muscle,  and 
lodged  near  the  mastoid  process.  The  right  side 
of  the  body  was  paralytic,  the  senses  were  annihi- 
lated, and  the  man  was  in  a  state  of  incessant 
agitation.  After  dilating  the  wound  in  the  temple. 


and  exposing  the  fracture,  Larrey  discovered  ilie 
track  of  the  piece  of  lead,  which  had  gone  towards 
the  mastoid  process,  and  which  he  immediately  ex- 
tracted by  a  counter  opening.  At  the  lower  part 
of  the  temporal  wound,  he  applied  a  trepan,  very 
near  the  spot  where  the  other  portion  of  the  ball 
was  lodged.  This,  with  some  fragments  of  the 
bone,  and  a  quantity  of  extravasated  blood,  was 
easily  extracted.  The  patient,  however,  was  not 
saved,  the  operation  having  been  done  too  late. 

In  another  case,  one  of  the  Imperial  Guards, 
wounded  at  the  battle  of  the  Moskowa,  died  with 
symptoms  of  compression,  and,  after  death,  a 
quarter  of  a  bullet  and  a  fragment  of  bone  were 
found  under  the  skull,  attended  with  an  ulcerated 
or  wounded  state  of  the  adjacent  portion  of  the 
brain.  Larrey  expresses  his  opinion,  that  this  sol- 
dier would  have  had  a  chance  of  being  saved,  had 
the  trepan  been  used.  (See  Mem.  de  am:  Mil. 
t.  iv.  p.  183,  &c.)  The  practice  of  trephining  for 
the  removal  of  balls  situated  near  a  fracture  of  the 
skull,  within  this  bony  cavity,  or  lodged  amongst 
the  fragments,  or  between  the  two  tables  forc°ed 
asunder  (see  EngeVs  case,  in  VermiscMe  Chir. 
Schr-iflen  von  J.  L.  Schmucker,  b.  i.  p.  242),  is  not 
peculiar  to  Larrey,  for  it  has  been  done  by  many 
other  surgeons  (see  SchniicTier's  Wahrnelimitngen, 
b.  i.  p.  298);  but  I  do  not  know  that  he  has  been 
anticipated  in  his  bold  practice  of  making  a  counter- 
opening  in  the  skull,  when  the  ball  is  lodged  at 
such  a  distance  from  the  fracture  that  it  cannot  be 
extracted  through  any  perforation  made  in  the 
vicinity  of  the  original  injury;  for  it  is  a  principle 
which  he  ventures  to  lay  down,  that,  tvlien  a  hall 
has  entered  the  cranium,  tvithout  quitting  the  roof  of 
this  cavity,  the  case  is  one  requiring  the  application 
of  the  trepan.  {Mtm.  de  Chir.  Mil.  t.  iv.  p.  180.) 
In  the  second  vol.  of  this  work  (p.  139),  the  reader 
will  find  the  account  of  a  soldier  who  was  struck 
on  the  middle  of  the  forehead  with  a  ball  which 
penetrated  the  os  frontis,  and  then  passed  obliquelv 
backwards,  between  the  skull  and  the  dura  mater, 
in  the  course  of  the  longitudinal  sinus,  as  far  as 
the  lambdoidal  suture,  where  it  stopped.  Larrey 
traced  the  situation  of  the  ball,  by  the  introduc- 
tion of  an  elastic  gum  catheter  into  the  opening; 
and  measuring  the  distance  between  the  fracture 
and  the  place  where  he  felt  the  ball,  he  cut 
down  upon  that  part  of  the  skull,  beneath  which 
he  concluded  that  the  ball  was  lodged.  The 
bone  was  then  perforated  with  a  large  trepan  ; 
a  good  deal  of  pus  was  discharged ;  the  bail 
was  extracted,  and  the  patient  recovered.  One 
thing  here  merits  the  attention  of  surgeons; 
Larrey  tells  us  that  a  good  deal  of  pus  issued  as 
soon  as  an  opening  had  been  made  in  the  skull: 
there  must  then  have  been  suppuration  under  the 
bone,  and  inflammation  and  detachment  of  the 
dura  mater  ;  circumstances  always  indicated,  ac- 
cording to  Pott,  hy  a  corresponding  separation  of 
the  pericranium,  and  a  pufly  tumor  of  the  scalp. 
Did  these  symptoms  take  place  in  the  foregoing  case, 
so  as  to  be  of  any  assistance  to  Larrey,  in  judging 
of  the  place  where  the  ball  was  lodged  ?  and  has 
the  mention  of  them  been  omitted  onlj'  bj'  accident? 
or  are  we  to  infer,  that  suppuration  may  happen 
between  the  cranium  and  dura  mater,  without  any 
detachment  of  the  pericranium  and  pufty  tumor  of 
the  scalp  ;  a  thing  which  Bichat  asserts  is  proved 
by  daily  experience  in  the  Hotel-Dicu,  at  Paris  ? 
(See  aSuvresChir.  de  Desault,  t.  ii.  p.  29.)  Larrey, 
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in  his  3rd  vol.  (p.  82),  gives  us  another  case,  in 
•which  a  ball  pierced  the  left  parietal  bone,  and 
lodged  near  the  lanibdoidnl  suture.  Its  situation 
was  detected  with  the  aid  of  an  elastic  gum  catheter, 
and  partly  in  consequence  of  there  being  a  slight 
ecchymosis  over  the  part.  Here  a  crucial  incision 
was  made  through  the  scalp,  and  a  small  fissure 
discovered.  As  the  symptoms  of  compression 
increased,  the  trepan  was  applied,  so  as  to  include 
the  fissure.  A  half  of  the  ball,  flattened,  was  found 
directly  under  the  perforation,  and  a  good  deal  of 
blood  was  voided  from  the  two  openings  in  the 
cranium.  For  a  fortnight  the  case  went  on  favour- 
ably; but  the  patient  was  thenattacked  with  what 
Larrey  terms  hospital  fever,  but  which,  in  all  pro- 
bability, was  inflammation  and  suppuration  of  the 
membranes  of  the  brain,  and  died. 

Tlie  records  of  surgery  furnish  numerous  in- 
stances, in  which  the  patients  lived  a  considerable 
time  with  balls  lodged  in  the  cavity  of  the  cra- 
nium. Thus,  one  is  related  by  Paroisse,  where 
the  patient  soon  recovered  his  senses  after  the 
injury,  and,  at  the  end  of  six  months,  felt  no  in- 
convenience, except  a  difficulty  of  opening  the 
mouth.  (Opuscules  de  Chir.  Obs.  i.  8vo.  Paris, 
1806.)  Ramdohr  published  another  case,  where 
a  soldier  was  shot  through  the  frontal  sinus,  and 
the  ball  was  found  after  death  in  the  medidlary 
substance  of  the  left  hemisphere  of  the  brain,  half 
an  inch  above  the  ventricle  ;  yet  this  patient  lived 
four  months  after  the  injury,  and  soon  recovered 
his  senses  after  its  occurrence.  For  a  considerable 
part  of  this  time,  he  was  also  free  from  any  bad 
symptoms.  At  last,  he  was  affected  with  a  kind 
of  stupor,  and  an  inability  to  open  his  left  eye, 
and  fell  into  a  lethargic  and  convulsed  state. 
{Schmicker,  Vermischie  Chir.  Schrifteii,  b.  i. 
p.  277.)  A  French  soldier,  at  the  battle  of  Wa- 
terloo, was  woimded  with  a  musket-ball,  which- 
entered  at  the  anterior  portion  of  the  squamous 
suture,  lodged  in  the  substance  of  the  brain,  and 
on  the  fifth  da}',  after  an  enlargement  of  the 
wound,  and  the  removal  of  several  fragments  of 
bone,  was  extracted  from  the  posterior  lobe  of  the 
right  hemisphere  of  the  brain,  where  it  was  found 
resting  on  the  tentorium.  Yet,  daring  the  several 
previous  days,  the  man,  with  the  exception  of  a 
slight  headache,  and  partial  deafness  of  the  right 
ear,  seemed  to  enjoy  perfect  health.  The  case 
ended  well.  (See  Hemien's  Mil.  Surg,  p.,  289, 
ed.  2.)  M.  Velpeau  cites  a  case,  where  several 
small  shots  lodged  for  many  years  on  the  dura 
mater,  and  were  the  cause  of  epileptic  attacks. 
(2>e  I'Opcr.  du  Trepan,  p.  44.)  He  saw  a  soldier 
at  the  Invalides,  with  a  ball  that  had  remained 
fixed  for  many  years  in  the  opening  which  it  had 
produced  in  the  skull,  the  man  having  refused  to 
permit  its  extraction  to  be  attempted  ;  from  the 
account,  however,  I  infer,  that  it  lay  partly  in 
the  frontal  sinus,  and  that  the  inner  table  was  iiot 
injured.  The  same  surgeon  also  quotes  a  case 
from  Schmucker  {Dilil.  du  Nord,  t.  i.),  where  a 
wounded  person  remained  senseless  for  six  days, 
with  a  piece  of  the  barrel  of  a  gun  within  the 
skull :  four  perforations  were  made  with  the  tre- 
pan, and  a  recovery  took  place.  In  the  Med.  Chir. 
Trans,  are  the  particulars  of  a  case,  in  which  the 
linch-pin  of  a  gun  was  driven  into  the  os  frontis, 
and  penetrated  the  brain,  so  as  to  bo  concealed, 
and  its  presence  not  suspected,  till  the  twenty- 
seventh  day  after  the  accident,  when  it  was 
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detected  and  taken  out.  The  boy  walked  some 
distance  directly  after  the  accident,  and  then  fell 
down  senseless  and  convulsed.  By  means  of 
antiphlogistic  treatment,  he  regained  his  mental 
faculties  the  next  day,  and  finally  recovered,  with 
the  exception  of  amaurosis  of  one  eye.  Notwith- 
standing the  instances  on  record  of  balls  and  other 
foreign  bodies  having  lodged  in  the  brain  without 
proving  fatal,  (see  Ramdohr,  op.  cit.  p.  81,  and 
La  Martiniere,  as  refeiTed  to  by  Velpeau},  the 
rule  in  surgery  is  always  to  extract  them  when 
practicable.  In  a  case,  mentioned  by  Quesnay 
(p.  23),  the  patient,  who  was  supposed  to  be  en- 
tirely out  of  danger,  died  a  year  afterwards,  and 
the  ball  was  found  in  the  brain  at  the  depth  of  two 
inches.  The  example,  published  by  Anel  {Acad, 
de  Chir.  t.  i.  p.  236),  terminated  in  the  patient's 
sudden  death,  and  the  ball  was  found  on  the  pineal 
gland.  Many  other  interesting  observations  on 
this  subject  have  been  collected  by  M.  Velpeau. 
(De  I'Oper.  du  Trepan,  p.  48.)  All  foreign 
bodies,  occasioning  irritation  or  laceration  of  the 
brain,  seem  to  M.  Velpeau  formally  to  require  the 
perforation  of  the  cranium  ;  but  the  chances  of  a 
favourable  result  are  less  than  in  a  simple  depres- 
sion of  the  bone,  on  account  of  the  risk  of^  inflam- 
mation of  the  brain  being  greater.  (Op.  cit.  p.  122.) 

Remarkable  instances  of  the  duration  of  life, 
and  even  of  the  absence  of  very  serious  symptoms, 
after  great  and  serious  wounds  of  the  brain,  and 
the  lodgment  of  balls,  are  recorded  in  the  Essay 
of  M.  Quesnay.  (iV/em.  de  I'Acad.  de  Chir.  vol.  i. 
4to.)  Professor  Sewall,  of  Washington,  has  re- 
ported two  cases  of  fracture  of  the  cranium,  ivith 
loss  of  a  portion  of  the  substance  of  the  brain.  In 
one  of  them  the  injury  was  inflicted  with  a  spade, 
which  penetrated  through  the  dura  mater  and  into 
the  medullary  substance  of  the  brain.  The  anti- 
phlogistic treatment  was  relied  upon  from  the 
commencement,  and  during  the  suppuration  which 
followed  some  of  the  brain  itself  protruded  and 
sloughed  away,  and  subsequently  portions  of  it 
were  removed  with  a  spatula.  Nevertheless,  in 
six  weeks,  the  patient  completely  recovered.  (See 
Amer.  Journ.  of  the  Med.  and  Phys.  Sciences, 
No.  iii.  ;  and  Reese's  Amer.  ed.  of  this  Diet.) 
Twenty-two  French  soldiers,  whose  vertices,  with 
more  or  less  of  the  brain,  had  been  cut  off  by 
sabre-strokes,  had,  at  first,  not  a  single  bad 
symptom,  and  all  performed  a  journey  of  thirty 
leagues  after  being  wounded,  and  one-half  of  this 
distance  on  foot.  Ten  of  them  died.  (See  Parowsf! 
Opuscules  de  Chir.  p.  41,  &c.)  Several  cases  ex- 
emplifying the  absence  of  bad  symptoms  in'  the 
first  stage  of  a  wound  of  the  brain,  and  yet  termi- 
nating fatally,  I  have  seen  in  the  army,  ns  well 
as  at  St.  Bartholomew's  and  University  College 
Hospitals.  A  case  is  recorded  by  Fardeau  (Soc 
d'Emul.  t.  viii.  p.  399),  of  a  bayonet  penetrating 
one  temple  and  coming  out  below  the  cheek  of 
the  opposite  side  :  the  eff'orts  of  a  strong  man  were 
required  to  get  it  out  again:  the  patient  recovered. 
Whether  the  brain  was  pierced  in  this  example 
may,  I  think,  admit  of  doubt. 

[The  necessary  inference  from  these  rcmarlcs  is, 
that  la  cases  of  simple  depressed  fracture  without 
symptoms  of  compression,  as  a  general  rule,  it  is 
better  to  abstain  from  using  the  trephine  to 'raise 
the  bone;  and  further,  in  cases  of  this  description 
where  doubtful  signs  of  compression  exist,  in  coml 
bination  with  symptoms  of  concussion,  operative 
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interference  may  be  delayed  for  a  time,  as  it  is  for 


probable  that  these  symptoms  may  altogether  di„ 
appear.    We  allude  to  such  signs  as  stupor,  somno- 
lencj',  slowness  of  pulse,  and  general  insensibility, 
as  they  probably  depend  more  on  the  concussion 
the  brain  has  sustained  than  on  pressure  from  de- 
pressed bone,  and  under  suitable  treatment  will 
altogether  disappear.    On  this  point,  however,  it 
is  impossible  to  lay  down  any  rule  as  to  the  period 
to  which  delay  niaj'  be  fairly  advocated ;  experience 
leads  us  to  regard  the  absence  of  dilated  pupil  and 
hemiplegia  a  most  important  element  in  forming 
our  opinion.     If,  therefore,  it  is  resolved  to  wait 
and  see  what  nature  will  effect  towards  the  resto- 
ration of  the  cerebral  faculties,  the  state  of  the 
pulse,  the  respiratory  system,  and  the  condition  "of 
the  pupils,  must  be  most  carefully  watched,  and  a 
due  attention  must  be  paid  to  the  state  of  the  in- 
tellect; and  if  any  amendment  occurs,  as  evinced 
by  a  return  of  the  general  sensibility,  delay  is  fully 
justified,  as  a  further  gradual  improvement  may  be 
expected  imder  such  simple  and  appropriate  treat- 
ment as  has  been  recommended  in  cases  of  fracture 
without  depression. 

What  are  the  exceptions  to  the  rule  here  re 
commended  ?    They  are  very  few  :  the  extent  of 
the  depressed  bone  will  not  afford  an  infallible  cvi 
terion,  for  the  greater  the  superficial  extent  of  tlie 
depression,  the  less  Avill  be  the  risk  of  ulterior  mis 
chief  to  the  brain.    This  remark  applies  especially 
to  young  subjects;  but  in  cases  where  the  bone  is 
forcibly  driven  down  on  to  the  dura  mater  to  such 
a  depth  and  in  such  a  manner  as  to  justify  a  well 
grounded  suspicion  that  ulceration  of  this  mem 
brane  will  probably  result,  it  is  better  to  cut  down 
and  raise  the  bone  by  the  elevator  or  the  tre 
phine,  than  leave  the  patient  to  the  imminent  risk 
of  destructive  inflammation  of  the  brain  and  its 
membranes.    In  a  person  of  advanced  age,  if  one 
piece  of  bone  is  thrust  completely  under  the  edge 
of  another,  threatening  mischief  to  the  dura  mater, 
it  should  be  elevated ;  such  a  condition,  however, 
could  scarcely  be  recognised  without  a  wound  of 
the  scalp,  when  the  case,  becoming  compound, 
should  be  subjected  to  the  treatment  advised  for 
compound  fractures.    In  young  subjects,  the  de- 
pressed bone  should  be  left  to  nature,  and  all  sur- 
gical interference  by  operation  should  be  avoided 
in  the  absence  of  symptoms  of  pressure, 

If,  in  a  case  of  depressed  fracture,  s)'raptoms  of 
pressure  are  fully  developed,  the  trephine  should 
be  applied  at  once,  especially  where  hemiplegia  on 
the  side  opposite  the  seat  of  injury  is  present;  and 
even  if  there  has  been  any  delay  in  the  use  of  the 
instrument,  it  may  still  be  employed  with  suc- 
cess after  an  almost  indefinite  period,  and  after  all 
inflammatory  symptoms  have  been  subdued  by 
bleeding,  &c.  No  prudent  surgeon  would  counsel 
delay  under  such  circumstances;  but  there  are  cases 
nevertheless  where  some  doubt  may  be  reasonably 
entertained  as  to  the  true  interpretation  of  the  ex- 
isting signs;  and  it  is  satisfactory  to  .know  that, 
after  all  other  means  have  failed  to  relieve  the 
brain  from  pressure,  the  trephine  can  be  used  with 
a  fair  prospect  of  success.  It  is  important  to  re- 
member that  a  piece  of  bone  may  be  depressed  and 
exert  no  deleterious  influence  upon  the  cerebral  sys- 
tem for  a  considerable  period,  and  that  symptoms 
ot  cerebral  irritation  may  manifest  themselves,  long 
atter,and  lead  to  the  necessity  of  trephining;  and  in 
otaer  cases,  symptoms  of  pressure  may  continue  even 


for  many  months,  and  may  eventually  be  effectually 
relieved  by  the  operation.    A  well-known  case  of 
the  latter  description,  presenting  circumstances  of 
great  mterest,  is  given  by  Sir  Astley  Cooper  as 
havnig  occurred  in  the  practice  of  the  late  iilr 
Chne.    «  A  man  was  pressed  on  board  one  of  His 
Majesty's  ships,  early  in  the  late  revolutionary 
war.    Whilst  on  board  this  vessel  in  the  Medi- 
terranean, he  received  a  fall  from  the  yard-arm,  and 
when  ho  was  picked  up  he  was  found  to  be  insen- 
sible.   The  vessel  soon  after  making  Gibraltar  he 
was  deposited  in  an  hospital  in  that  place,  where 
he  remained  for  some  months,  still  insensible;  and 
some  time  after  he  was  brought  from  Gibraltar,  on 
board  the  Dolphin  frigate,  to  a  depot  for  sailors 
at  Deptford.    While  he  was  there  he  was  visited 
by  Mr.  Davy,  who  found  him  insensible,  lying  on 
his  back,  with  very  few  signs  of  life,  and  apparently 
deprived  of  all  powers  of  mind,  volition,  and  sen- 
sation.   Mr.  Davy  examined  the  case,  and  foimd 
that  there  was  a  slight  depression  on  one  side  of 
the  head.    Being  informed  of  the  accident  which 
occasioned  the  depression,  he  recommended  the 
man  to  be  sent  to  St.  Thomas's  Hospital.   He  was 
placed  under  the  care  of  Mr.  Cline;  and,  when  he 
was  first  admitted  into  this  hospital,  I  saw  him 
^Miig  on  his  back,  breathing  without  any  great 
difficulty,  his  pulse  regular,  his  arms  extended,  and 
his  fingers  moving  to  and  fro  to  the  motion  of  his 
eart,  so  that  you  could  count  his  pulse  by  this 
motion  of  his  fingers.    If  he  wanted  food,  he  had 
the  power  of  moving  his  lips  and  tongue;  and 
this  action  of  his  mouth  was  the  signal  to  his  at- 
tendants for  supplying  this  want. 

"_Mr.  Cline,  on  examining  his  head,  foiuid  an 
obvious  depression;  and  thirteen  months  and  a  few 
days  after  the  accident,  he  was  carried  into  the 
operating  theatre,  and  there  trephined.    The  de- 
pressed bone  was  elevated  from  the  skull.  While 
he  was  lying  on  the  table,  the  motion  of  his  fingers 
went  on  during  the  operation;  but  no  sooner  was 
the  portion  of  bone  raised  than  it  ceased.  The 
operation  was  performed  at  one  o'clock  in  the  after- 
noon, and  at  four  o'clock,  as  I  was  walking  through 
the  wards,  I  went  up  to  the  man's  bedside,  and 
was  surprised  to  see  him  sitting  up  in  his  bed. 
He  had  raised  himself  on  his  pillow.  I  asked  him 
if  he  felt  any  pain,  and  he  iininediatelj'  put  his 
hand  to  his  head.    This  showed  that  volition  and 
sensation  were  i-eturning.    In  four  days  from  that 
time  the  man  was  able  to  get  out  of  bed,  and  be- 
gcin  to  converse;  and  in  a  few  days  more  he  w;is 
able  to  tell  us  where  he  came  from.  He  recollected 
the  cireuinstance  of  his  having  been  pressed,  a-.:d 
carried  down  to  Plymouth  or  Falmouth;  but  from 
that  moment  up  to  the  time  when  the  operation 
was  performed,  his  mind  remained  in  a  state  of 
perfect  oblivion.    He  had  drunk,  as  it  were,  the 
cup  of  Letlie;  he  had  suffered  a  complete  death,  as 
far  as  regarded  his  mental,  and  almost  his  bodily 
powers;  but  by  removing  a  small  portion  of  bone 
with  the  saw,  he  was  at  once  restored  to  all  the 
functions  of  his  mind,  and  almost  all  the  powers  of 
his  bodj'."    (Sir  A.  Cooper  s  Lectures.) 

The  same  surgeon  has  mentioned  a  case  where, 
in  a  fracture  attended  with  depression,  a  small 
spiculum  of  bone  projected  into  the  brain,  so  as 
to  produce  and  support  epileptic  symptoms.  A 
negro  had  a  fracture  from  a  blow  on  the  head,  and 
a  portion  of  bone  was  depressed.  Shortly  after,  he 
was  seized  witli  epilepsj',  which  continued  for 


many  yews.  When  lie  was  admitted  into  the 
Jiospital,  it  was  found  that  there  was  still  a  portion 
of  bone  depressed,  and  the  trephine  was  applied  to 
it.  AVhen  the  circular  piece  of  bono  was  completely 
sawn  round  by  the  trephine,  Mr.  Birch,  iinder 
whose  care  the  patient  was,  foiuid  a  difficulty  in 
raising-  it :  he  put  the  elevator  under  it,  but  still  it 
adhered  to  something  within.  At  last  he  took  a 
pair  of  forceps,  and,  by  using  more  force,  he  ex- 
tracted a  little  piece  resembling  a  spur  or  thorn, 
which  had  proceeded  from  the  inner  table  of  the 
skull  through  the  dura  mater  into  the  substance  of 
the  brain,  and  was  the  cause  of  the  epileptic  fits. 
After  its  removal,  ho  had  but  one  more  fit,  and 
completely  recovered."  (loc.  cit.) 

The  immediate  benefit  afforded  in  these  two  in- 
stances, proves  decidedly  the  propriet)'  of  elevating 
.  the  bone,  at  almost  any  period  after  the  accident, 
if  symptoms  of  cerebral  irritation  or  compression 
continue.  Many  analogous  instances  might  be 
collected  from  the  experience  of  surgeons  of  exten- 
sive practice.  Mr.  Newberry  of  Hampstead  tre- 
phined a  man  successfully  in  consequence  of  epileptic 
fits  resulting  from  an  injury  he  had  received  six 
months  before,  and  Sir  David  Dundas  performed 
the  operation  with  equal  success  and  at  a  similar 
interval ;  the  patient  had  become  partially  insane 
from  the  effects  of  a  depressed  fracture  of  the 
cranium.  {Provincial  Med.  and  iSurg.  Joimial, 
vol.  i.  No.  12.)  Mr.  Cock,  of  Guy's  Hospital,  ope- 
rated successfully  on  a  similar  case.  (See  also  cases 
by  Guthrie,  loc.  cit.) 

But  if  the  depressed  fracture  is  accompanied  by 
a  wound  of  the  scalp,  and  thus  becomes  compound, 
is  there  any  necessity  to  modify  our  practice.'  or, 
in  other  words,  does  such  a  complication  necessitate 
the  use  of  the  trephine  ?  That  the  danger  of  the 
patient  is  increased  when  the  scalp  is  lacerated 
there  can  be  no  doubt,  for  there  is  a  greater  pro- 
bability that  inflammation,  with  its  consequences, 
may  attack  the  dura  mater  and  the  brain,  and  thus 
lead  to  suppuration.  But  this  is  no  reason  for 
laying  bare  the  coverings  of  the  brain  by  the  tre- 
phine, or  by  the  use  of  Hey's  saw ;  for  by  such  a 
proceeding  we  add  to  the  mischief,  and  thus  increase 
the  risk  already  incurred.  It  is  better  to  replace 
the  scalp  carefully,  and  to  bring  the  edges  of 
the  wound  lightly  together,  so  as  to  favour  their 
union,  and  thus,  if  possible,  convert  the  compound 
into  a  simple  fracture.  It  is  not  advisable  by 
compresses  and  bandages  forcibly  to  place  the  parts 
in  coaptation,  as  such  a  mode  of  dressing  would 
prevent  the  escape  of  any  blood  whicli  might  be  ef- 
fused beneath  the  scalp,  or  from  between  the  edges 
of  the  bone.  These  remarks  apply  to  cases  of 
compound  fracture,  where  there  are  no  symptoms  of 
compression  of  the  brain. 

If  the  bone  is  much  comminuted,  the  fragments 
should  bo  carefully  removed,  if  this  can  be  done 
without  violence  ;  but  if  there  is  any  difficulty  in 
effecting  it,  it  is  better  to  leave  tlie  bone  to  be 
separated  by  the  suppurative  process.  If,  after 
the  union  of  the  scalp,  inflammation,  attack  the 
bone  and  the  dura  mater,  the  united  edges  of  the 
wound  will  soon  separate,  and  the  state  of  the  parts 
beneath  will  at  once  become  apparent.  The  super- 
vention of  erysipelatous  inflammation  of  the  scalp 
in  compound  depressed  fracture  enhances  materially 
the  danger  of  the  case;  and  hence  the  most  cautious 
treatment  is  requisite,  as  well  as  the  most  careful 
attention  to  diet ;  and  the  steady  employment  of 
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cold  applications,  as  advised  by. Thomson  and 
Schraucker,  should  be  persevered  in. 

It  will  be  seen,  therefore,  that  the  practice  of  non- 
interference in  cases  of  compound  depressed  frac- 
ture without  symptoms  of  pressure,  which  is  hero 
inculcated,  is  reduced  to  the  simple  principles 
which  guide  us  in  the  treatment  of  depressed 
fracture  in  general  ;  nor  do  we  see  sufficient 
grounds  for  making  any  important  distinction  in 
the  cases,  being  satisfied  that,  as  a  general  rule, 
operative  interference  is  not  only  unnecessary,  but 
positively  injurious.  We  will  not  say  that  the  sim- 
ple elevation  of  the  bone  by  carefully  insinuating 
the  edge  of  the  elevator  is  unjustifiable  in  the  ab- 
sence of  symptoms  of  pressure,  but  we  most  strenu- 
ously condemn  any  forcible  use  of  this  instrument 
for  the  piu'pose  of  raising  a  compound  depressed 
fracture,  especially  if  this  cannot  be  done  without 
such  injury  to  the  dura  mater  as  may  result  from 
its  extensive  exposure  and  laceration  of  its  vessels. 
It  is  true  that  the  simple  sawing  out  of  a  piece  of 
bone,  as  has  frequently  been  done  for  the  relief  of 
epileptic  fits  and  other  consequences  of  depressed 
fracture,  is  seldom  attended  with  any  inconvenience; 
but  in  extensive  depression  of  the  skull,  accom- 
panied by  a  Avound  of  the  scalp,  it  is  often  im- 
possible to  raise  the  bone  with  the  elevator,  and  to 
effect  this  object  with  the  trephine  would  require 
numerous  applications  of  the  instrument. 

In  considering  this  subject,  however,  we  may  re- 
mark that  a  compound  fracture  of  the  skidl,  de- 
pressed or  not,  generally  results  from  the  infliction 
of  extraordinary  violence,  and  that  the  symptoms 
may  consequently  become  more  dangerous  tlian 
where  there  is  no  wound  of  the  scalp;  but,  giving 
to  this  fact  all  due  weight  and  consideration,  we  still 
hold  to  the  opinion  alreadj'  expressed  in  favour  of 
non-interference  as  a  general  rule  in  compound 
depressed  fractures  without  symptoms. 

Sir  Benjamin  Brodie,  referring  to  Sir  Aatley 
Cooper's  opinion  on  this  subject,  says: — "Sir  A. 
Cooper  has  stated  in  his  lectures  on  Surgery,  that 
there  is  great  difference  as  to  the  danger  of  inflam- 
mation and  suppuration  of  the  membranes  of  the 
brain,  between  those  cases  in  which  the  fracture 
and  depression  is  complicated  with  a  wound  of  the 
scalp,  and  those  in  which  the  soft  parts  are  unin- 
jured, such  mischief  being  much  more  liable  to  oc- 
cur in  cases  of  the  first  kind  than  in  those  of  the 
second  ;  and  on  these  grounds  he  recommends  that 
where  this  complication  exists  wo  should  not  hesi- 
tate to  employ  the  trepliine.  But  many  persons  un- 
doubtedly have  recovered  in  whom  there  was  at  the 
Rame  time  a  wound  of  the  scalp,  and  a  fracture  and 
depression  of  the  cranium,  although  no  operation 
was  resorted  to.  I  have  conversed  also  with  several 
other  surgeons,  whoso  experience  on  the  subject 
has  corresponded  with  my  own,  and  all  these  cii-- 
cumstances  led  nie  to  doubt  the  accuracy  of  Sir  A. 
Cooper's  conclusion.  The  question,  however,  is 
not  to  be  decided  merely  on  these  premises;  and  it 
may  remain  to  be  decided,  what  is  the  probability 
of  s\ippin-ation  taking  place  in  these  cases,  as  com- 
pared with  those  in  which  the  scalp  remains  unin- 
jured. 

"  For  many  years  I  have  preserved  notes  of  a 
large  number  of  the  eases  of  injury  to  the  head 
which  it  has  fallen  to  my  lot  to  witness.  Among 
them  of  course  there  are  many  in  which  there  was 
a  fracture,  with  or  without  depression,  followed  by 
su[)purtition  between  the  dura  mater  and  bone. 
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On  referring  to  these  for  fui'ther  evidence  on  this 
nteresting  subject,  I  find  that  the  cases  in  which 
siippmation  takes  place  when  the  scalp  is  entire, 
have  been  comparatively  rare,  bearing  a  very  small 
proportion  indeed  to  those  cases  in  which  suppura- 
tion has  followed  a  fracture  complicated  with 
wound.  Such  is  the  result  of  my  own  experience 
during  a  considerable  period  of  time,  and  which  I 
am  enabled  to  give,  not  merely  from  a  general  re- 
collection of  what  I  have  seen,  but  on  the  authority 
of  written  notes,  made  at  the  bed-side  of  the  pa- 
tients, and  for  the  most  part  before  the  question 
they  illustrate  had  ever  presented  itself  to  my  mind. 

"  Taking  all  these  facts  into  consideration,  and 
endeavouring  to  give  its  proper  value  to  what  may 
be  urged  on  either  side  of  the  question,  I  cannot 
but  acknowledge,  whatever  may  have  been  my 
first  impression  on  the  subject,  that  it  appears  to 
me  at  this  moment  that  Sir  Astley  Cooper's  views 
are  well  founded  ;  and  that  in  those  cases  in  which 
a  depression  of  bone  exists  without  any  symptoms, 
or  with  only  trifling  symptoms  arising  from  it,  the 
surgeon  can  follow  no  better  general  rule  tlian  this: 
if  the  depression  be  exposed  in  consequence  of  a 
wound  of  the  scalp,  let  him  apply  the  trephine  and 
elevate  the  depressed  bone ;  but  if  there  is  a  de- 
pression, without  a  wound  of  the  scalp,  in  conse- 
quence of  the  accident,  let  him  not  make  such  a 
wound  by  an  operation." 

Drs.  Lawrie  and  King,  surgeons  of  the  Glasgow 
Infirmary  (London  and  Edinburgh  Journal,  1844), 
on  the  subject  of  trephining  in  compound  depressed' 
fracture,  accompanied  by  comminution,  with  cerebral 
symptoms  as  nearly  as  possible  absent,  say: — "A 
reference  to  these  cases  will  show  that  this  descrip- 
tion of  injury  is  exceedingly  dangerous,  that  of  the 
cases  recorded  not  a  single  case  recovered  without 
operative  interference,  and  that  of  the  eleven 
operated  on,  three  recovered  and  eight  died. 
These  facts,  whilst  they  are  not  much  in  favour  of 
operation,  are  still  less  in  favour  of  non-interfer- 
ence.   At  the  same  time  it  must  be  granted  that, 
as  the  majority  of  those  admitted  with  extensively 
depressed  and  comminuted  bone  were  operated  on 
and  died,  non-interference  cannot  be  fairly  judged 
of,  because  the  operation  may  have  had  an  injurious 
effect  in  some  instances,  and  if  all  had  been  left 
without  operation,  the  result  might  have  been  more 
favourable.     On  this  account  we  by  no  means 
aiErm  that  these  cases  decide  the  question,  but  so 
lar  as  they  go  are  in  favour  of  interference  in  cases 
of  comminution  and  depression,  irrespective  of  ce- 
rebral symptoms.    We  wish  to  be  clearly  under- 
stood, as  recommending  the  operation  in  this  class 
of  cases  only  where  the  bone  is  comminuted  or 
deeply  depressed.    In  addition  to  the  reason  for 
this  advice,  based  on  the  above  statistics,  it  must  be 
borne  in  mind  that  the  portions  of  the  bone  driven 
down  and  shattered  can  rarely  be  expected  to  live, 
and  they  are  exceedingly  apt  to  cause  suppuration, 
and  after  the  formation  of  pus,  their  removal  as  a 
general  rule  (to  which  we  are  aware  there  are  ex- 
ceptions) does  no  good." 

Out  of  seventy-seven  cases  of  compound  fracture, 
tvventy-nine  recovered  and  forty-eight  proved 
latal  :  twenty-six  were  not  interfered  with  surgi- 
caUy,  of  these  eighteen  recovered  and  eight  died; 
nity-one  were  operated  on,  and  of  these  eleven  re- 
covered and  forty  died. 

T)ofr?t""/^^f  excellent  translation  of  Hip- 

Pocrates  (p.  432,  &c.  Sydent^am  Society's  edition), 


says:    This  practice  (of  non-interference)  was  sanc- 
tioned by  a  1  the  best  army  and  navy  surgeons,  from 
about  the  beginning  of  the  present  century  down 
to  a  very  recent  period.    What  then,  it  will  be 
asked,  have  been  the  results?    Has  experience 
confirmed  the  safety  of  this  rule  of  practice,  or  has 
it  not  ^    To  enable  us  to  solve  these  queries,  we 
and  trustworthy  statistics, 
pub  ished  by  Dr.  Lawrie.    It  deserves  to  be  re- 
marked that  Dr.  Lavvrie's  ample  experience  has 
.  i^r'^l  f  J";'  decidedly  the  rule  of  practice, 
established  by  Mr.  Abernethy,  namely,  that  in 
cases  of  depression,  the  symptoms  of  compression 
should  be  our  guide  to  the  employment  of  the  tre- 
phine. He  adds,  'However  well  this  rule  may  sound 
when  delivered  ex  catliedra,  it  will  be  found  of 
very  little  practical  utility,  for  this  reason,  that  if 
we  limit  interference  to  cases  exhibiting  urgent 
.symptoms  of  compression,  we  had  much  better  not 
interfere  at  all,  inasmuch  as  such  cases  prove  almost 
invariably  fatal.    Such  at  least  has  been  the  ex- 
perience of  the  Glasgow  Hospital ;  for  out  of  fifty- 
six  cases  operated  on,  including,  in  point  of  time,  a 
period  little  short  of  fifty  years,  there  does  not  ap- 
pear in  our  records  a  simple  unequivocal  instance 
of  profound  insensibilitjr,  in  which  the  mere  opera- 
tion of  trepanning  removed  the  coma  and  paralysis, 
or  m  any  way  conduced  to  the  recovery  of  the 
patient.    We  wish  to  be  clearly  understood  as 
speaking  of  the  trephine  used  in  reference  to  the 
state  of  the  bone  in  cases  of  profound  insensibility, 
not  employed  to  remove  extravasated  blood ;  nor 
does  the  cause  of  our  want  of  success  appear  at  all 
obscure.    We  believe  that  in  practice  cases  of  ur- 
gent compression  dependent  on  depressed  bone 
alone  are  very  few  indeed.    From  what  we  have 
said,  it  will  appear  that  we  coincide  with  those 
who,  in  using  the  trephine  in  cases  of  compound 
fracture  of  the  skull,  look  more  to  the  state  of  the 
bone  than  to  the  general  symptoms,  and  who  em- 
ploy it  more  as  a  preventive  of  inflammation  and 
its  consequences  than  as  a  cure  for  urgent  symp- 
toms, the  immediate  result  of  the  accident.  The 
details  are  by  no  means  favourable  to  the  trephine. 
Of  fifty-six  cases  operated  on,  eleven  recovered 
and  forty-five  died.' " 

From  the  experience  the  writer  has  had  in  a  lar^e 
metropolitan  hospital,  the  conclusion  he  has  come  1o 
is,  that  as  a  rule  it  is  far  better  to  leave  the  bone 
alone  altogether  in  compound  depressed  fracture 
xuiihout  symptoms,  than  to  attempt  to  raise  it  by 
the  elevator  or  the  trephine.    He  would  say  that 
th  is  is  the  general  rule,  and  that  cases  which  re- 
quire an  opposite  mode  of  treatment  are  exceptions 
to  this  rule,  and  the  exceptions  are  e.xceedin!;ly 
numerous.    This  question  should  be  regarded^s 
one  of  vital  importance;  indeed,  there  is  none  re- 
lating to  injuries  of  the  head  of  such  serious  mo- 
ment.   It  can  only  be  decided  by  experience,  ami 
that  of  a  most  extensive  character.   The  danger  of 
suppuration  in  compound  fractures  is  probably  not 
in  the  least  degree  enhanced  where  the  bone  is 
allowed  to.  remain  depressed  beneath  its  natural 
level;  and  there  is  great  increase  in  tlie  risk 
of  producing  inflammation  by  attempting  a  for- 
cible elevation  of  the  bone.     Dr.  J.  C.  Hall 
{Med.  Gazette,  Nov.  27,  1840)  published  a  num- 
ber of  very  interesting  cases  which  bear  very 
strongly  on  this  point:  they  present  every  phase 
of  compound  depressed  fracture.    In  no  single  in- 
stance was  any  attempt  made  to  elevate  the  bone, 
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yet  they  all  recovered  under  the  use  of  a  strict 
anti-inflammatory  treatment.  Most  of  the  cases 
given  by  Dr.  Hall  occurred  in  young  subjects, 
varj'ing  from  five  years  of  age  to  twenty-one;  and 
in  this  respect  some  exception  may  be  made  to 
them,  as  it  is  well  known  that  children  make 
most  surprising  recoveries  under  extreme  circum- 
stances, doubtless  owing  to  the  readiness  with 
which  they  adapt  themselves  to  any  altered  condi- 
tion to  which  they  are  exposed.  In  the  adult 
there  is  certainly  a  greater  tendency  to  inflamma- 
tion and  its  consequences,  as  suppuration,  ulceration, 
sloughing  of  the  dura  mater,  and  deep  seated  ab- 
scess; these  may  result  from  the  pressure  of  the 
bone  on  the  surface  of  the  dura  mater;  but  is  it 
not  true  that  the  forcible  raising  of  the  bone, 
either  by  the  elevator  or  trephine,  may  lead  to 
similar  consequences?  We  confess  that  our  own 
experience  leads  to  the  conclusion  that  the  risk  of 
inflammation  is  increased  rather  than  diminished 
by  any  operation  of  the  nature  alluded  to.  Never- 
theless, cases  occur  in  which  the  bone  is  so  forcibly 
and  deeply  depressed  on  the  surface  of  the  dura 
mater  and  brain,  that  a  prudent  surgeon  would  not 
feel  justified  in  leaving  it  without  an  attempt  to 
raise  the  bone.  Thus,  if  one  piece  of  bone  is 
driven  forcibly  beneath  another,  and  if  the  sharp 
edge  of  the  depressed  portion  is  pressing  firmly  on 
the  dura  mater,  and  from  the  depth  of  the  depres- 
sion is  threatening  ulceration,  as  previously  ob- 
served, it  is  better  to  raise  the  depressed  portion; 
the  same  rule  applies  also  to  the  case  in  which 
the  depressed  fracture  traverses  the  groove  of  the 
middle  meningeal  artery,  or  one  of  the  sinuses  of 
the  dura  mater.  The  trephine  should  be  employed 
also  where  a  pointed  instrument  has  penetrated  the 
skull,  fracturing  and  depressing  the  inner  table  of 
the  skull  to  a  greater  extent  than  the  outer;  and  in 
cases  of  depressed  radiating  or  star-like  fracture,  the 
consequence  of  direct  topical  violence  from  a  heavy 
angular  or  blunted  instrument;  as  well  as  in  all 
cases  of  punctured  fracture  extending  into  the  sub- 
stance of  the  brain  :  and,  lastly,  where  a  foreign 
body  is  found  beneath  the  dura  mater,  or  is  left  in 
the  substance  of  the  brain,  and  which  necessarily 
leads  to  suppuration,  there  can  be  no  doubt  about 
the  propriety  of  trephining,  although  many  of  these 
cases  would  possibly  do  well  without  any  opera- 
tion whatever.  In  cases,  however,  of  compound 
depressed  fracture  of  very  great  extent,  and  es- 
pecially where  the  depth  of  the  depression  is  com- 
paratively slight,  a  strictly  anti-inflammatory  treat- 
ment will  often  prevent  any  mischief  to  the  dura 
mater,  when  any  violent  attempt  to  raise  the  bone 
to  its  proper  level  will  assuredly  increase  the  risk 
of  inflammation;  and  even  in  cases  of  depressed 
fracture,  where  the  brahi  itself  is  lacerated,  a 
favourable  termination  of  the  case  may  occasionally 
under  similar  treatment  be  anticipated,  in  young 
subjects  especially,  provided  a  free  exit  to  the 
damaged  brain  be  given,  aided  by  suitable  external 
applications;  but  if  any  attempt  is  made  to  close 
the  wound,  death  ensues,  because  the  damaged 
brain  and  effused  blood  have  no  opportunity  of  es- 
caping. 

Mr.  Lawrence,  in  his  clinical  lecture  (London 
Medical  Oazetie,  vol.  xxi.  p.  145),  describes  the 
case  of  a  boy  who  was  thrown  violently  from  ii 
cart,  and  whose  head  came  in  contact  with  apiece  nf 
timber.  He  was  insensible,  but  could  move  his 
limbs;  his  breathing  was  natural,  and  he  had  been 
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sick.  "  The  upper  and  right  part  of  the  head  was 
covered  with  a  large  mass  of  clotted  blood,  which 
contained  a  portion  of  brain,  about  sufficient  to  fill 
a  dessert  spoon,  which  had  escaped  through  a 
wound  of  the  scalp,  about  a  third  of  an  inch  in 
length,  just  over  the  coronal  suture.  There  was 
a  fracture  of  the  right  parietal  bone,  which  could 
be  traced  under  the  integuments  from  the  back  of 
the  bone  to  the  situation  of  the  wound,  at  which 
there  was  a  considerable  depression.  A  further 
escape  of  cerebral  matter  was  found  to  have  taken 
place  when  he  was  brought  to  the  hospital.  At 
the  end  of  two  hours  he  manifested  sensibility  on 
being  pinched;  he  moved  his  limbs  readily  ;  the 
circulation,  respiration,  temperature,  and  colour 
of  the  skin,  were  natural."  Mr.  Lawrence  pro- 
ceeds to  describe  his  reasons  for  non-interference 
in  the  case,  thus:  "  As  the  bone  was  here  evidently 
and  considerably  depressed,  and  as  it  was  also 
probably  driven  in  upon  the  brain,  it  would,  1  be- 
lieve, have  accorded  with  the  principles  of  treat- 
ment generally  admitted,  to  have  performed  an 
operation  for  the  purpose  of  elevating  and  removing 
depressed  and  detached  portions  of  bone.  The 
considerations  which  determined  me  not  to  do  it 
were,  the  favourable  state  of  the  patient  generally, 
and  in  particular  the  absence  of  all  symptoms  indi- 
cating compression  of  the  brain;  the  smallness  of 
the  external  wound,  which  brought  this  case  nearly 
into  the  state  of  a  simple  fracture;  the  extensive 
incision  of  the  integuments,  and  exposure  of  the 
bone,  dura  mater,  and  brain,  which  an  operation 
would  have  involved;  and  the  almost  invariably 
fatal  termination  of  such  proceedings,  within  my 
own  experience,  in  hospital  practice.  On  the 
whole,  I  consider  the  dangers  attendant  on  such  an 
injury  which  befel  this  poor  lad,  to  be  much  less 
than  those  belonging  to  the  operation  which  would 
have  been  required  in  this  case.  A  strict  antiphlo- 
gistic treatment  was  adopted,  comprising  perfect 
quiet,  opening  medicines  and  clysters,  and  tea  diet. 
The  head  was  shaved  and  kept  cool  by  the  repeated 
application  of  cold  cloths,  and  the  wound  was  kept 
open,  that  blood  and  effused  liquids  might  escape 
rapWIy.  In  thirty-six  hours  after  the  accident, 
tlie  external  senses  and  mental  powers  were  com- 
pletely recovered,  and  speech  was  restored.  When 
questioned  he  complained  of  pain  in  his  head,  which 
continued  more  or  less  for  about  ten  days,  and  was 
the  principal  symptom  referable  to  the  accident. 
The  entirely  favourable  progress  of  the  case  seemed 
to  justify  the  course  adopted,  but  new  and  alarminn- 
symptoms  appeared  on  the  fourteenth  day.  There 
was  some  increase  of  temperature  in  the  head,  and 
general  feverishness.  Convulsions  came  on  in  the 
face  and  right  limbs,  while  the  left  arm  and  leg 
were  completely  paralysed.  The  question  of  opera- 
tion was  again  considered.  I  did  not  refer  these 
symptoms  to  pressure  of  the  displaced  bone,  be- 
lieving that  if  any  effect  had  been  produced  by 
that  cause,  it  would  have  followed  the  accident 
immediately,  and  I  thought  the  present  symptoms 
might  be  ascribed  to  the  inflammation  of  the  brain 
which  might  be  expected  after  such  an  injury. 
The  external  wound  was  opened  and  probed,  and' 
gave  issue  to  some  bloody  matter.  Four  leeches 
were  applied  in  the  neighbourhood,  and  were  fol- 
lowed by  bread-and-water  poultices.  Four  grains 
of  tlie  hydrargyrum  cum  crotA  were  given  every 
four  hours.  A  blister  was  applied  to  the  nape  of 
the  neck,  and  the  vesicated  surface  dressed  with 
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strong  mercurial  ointment.     The  mischief  was 

speedily  and  eiTectually  arrested  by  these  moans. 

The  convulsions  which  had  come  on  in  paroxysms 

did  not  return  after  the  bleeding.    The  left  arm  and 

leg  remained  totally  powerless  for  forty-eight  hours, 

and  he  recovered  slowly  but  completely." 

Mr.  Guthrie  says,  in  summing  up  his  observa 

tions  on  the  subject  of  compound  fracture  of  the 

skull  with  depression :  "  The  result  of  my  experi 

ence.  has  rendered  it  imperative  in  ray  mind  to 

remove  at  once  all  portions  of  bone  or  foreign  sub- 
stances which  may  have,  or  may  be  supposed  to 

have,  penetrated  the  dura  mater  in  adults,  although 

no  symptoms  of  compression  should  be  observed; 

and  generally  in  children,  whenever  it  can  be  done 

without  difficult}',  and  especially  when, symptoms  of 

compression  are  present.    If  the  wound  in  the 

dura  mater  should  not  be  sufficiently  large  to 

clllow  the  offending  body  to  be  extracted  through 

it,  the  opening  must  be  increased  to  enable  it  to  be 

withdrawn  witliout  further  laceration;  and  all  sub- 
stances which  are  irritating,  or  are  likely  to  irri- 
tate, the  brain,  should  be  removed  in  the  [first 
instance,  unless  the  attempt  should  be  forbidden 

by  the  occurrence  of  convulsions,  by  the  inability  of 
the  surgeon  to  seize  the  extraneous  body,  or  by  the 
evidence  of  great  suffering  which  it  occasions." 
And  Baron  Larrey  thus  expresses  his  opinion 
upon  the  same  subject:  "On  ne  doit  non  plus 
appliquer  le  trepan  a  I'occasion  des  plaies  de  tSte 
avec  fracture  des  os  du  crane,  quellesque  soient 
Tetendue  de  la  fracture  et  la  multiplicite  des 
rayons  qui  en  partent,  si  des  pieces  osseuses  ne 
sont  pas  enfoncees  et  s'il  n'y  a  ni  corps  e'tranger  ni 
symptomes  de  compression  bien  evidens." 

In  compound  fracture,  where  the  inner  table  is 
alone  depressed,  if  the  case  can  be  acciu'ately 
made  out,  the  trephine  should  be  employed, 
although  there  be  no  symptoms  of  pressure,  and 
the  reason  for  its  adoption  arises  from  the  irritation 
of  the  brain  and  its  membranes  which  must  almost 
inevitably  result  from  such  an  injury.  On  this 
subject  we  prefer  quoting  the  observations  of  Mr. 
Guthrie,  who  has  entered  fully  into  tlie  subject. 
He  says  :  "  The  establishment  of  principles  \vihich 
ought  to  regulate  the  practice  of  surgery  in  cases  of 
fracture  and  depression  of  the  inner  table  of  the 
skull  is  of  the  greatest  importance,  and  it  is  on 
this  account  that  I  have  quoted  so  many  authorities 
on  the  subject.  The  principle  being  laid  down 
that  it  is  right  and  proper  to  examine  all  such 
wounds  with  a  blunt  flat  probe,  in  order  to  ascer- 
tain, if  possible,  whether  tlie  inner  table  is  de- 
pressed and  broken,  the  question  necessarily  arises, 
what  is  to  be  done  when  such  depression  and 
breaking  down  of  the  inner  table  is  ascertained  to 
have  taken  place  ?  There  can  be  no  hesitation  in 
answering  that  in  all  such  cases  the  trephine  should 
be  applied,  although  no  symptoms  should  exist, 
witli  a  view  of  anticipating  them.  The  old  doc- 
trine, it  may  be  said,  in  regard  to  fractures  gene- 
rally, is  revived  in  these  cases,  but  on  a  principle 
Willi  which  our  predecessors  were  not  acquainted. 
A  patient  very  often  survives  a  mere  depression  of 
tiie  skull:  he  may,  and  occasionally  does  survive 
a  greater  depression  of  the  inner  than  of  the  outer 
table,  but  I  do  not  believe  that  lie  ever  does  sur- 
vive and  remain  in  tolerable  health  after  a  depres- 
sion with  fracture  of  the  inner  table,  when  portions 
ol  It  have  been  driven  into  the  dura  mater.  If  cases 
could  be  advancL-d  of  complete  recovery  after  such 


injuries,  T  should  not  consider  them  as  superseding 
the  practice  recommended,  unless  they  were  bo  nu- 
merous as  to  establish  the  fact  that  wounds  of  the 
dura  mater  and  brain  by  pieces  of  bone  are  not  ex- 
tremely dangerous.  If  one  trephine  will  suffice, 
the  central  point  being  applied  close  to  the  edge  of 
the  middle  of  the  wound  in  the  bone,  it  should  be 
applied  there;  but  if  the  cut  be  longer,  and  the 
spicula  of  bone  extend  upwards  and  downwards 
in  its  length,  a  small  trephine  should  be  applied  as 
near  each  end  as  may  be  judged  advisable,  and 
one  edge  of  the  cut  bone  removed  by  the  straight 
saw.  By  these  means  sufficient  room  will  be  ob- 
tained to  remove  the  broken  portions  of  bone  which 
are  irritating  the  dura  mater  and  brain.  I  am  sa- 
tisfied that  the  danger  resulting  from  the  application 
of  the  trephine  in  such  cases,  bears  no  proportion 
to  the  risk  incm-red  by  leaving  the  broken  portions 
of  bone  as  a  constant  cause  of  irritation."  (Guthrie, 
op.  cit.  p.  93).] 

Concussion  op  the  Brain. 


[In  the  consideration  of  injuries  of  the  brain,  as 
concussion,  compression,  contusion,  and  laceration, 
it  is  important  to  bear  in  mind  the  extreme  delicacy 
of  the  cerebral  tissue  and  the  peculiarity  of  the  ce- 
rebral circulation,  as  well  as  the  general  sympathy 
which  exists  between  this  organ  and  the  other 
parts  of  the  body  through  the  medium  of  the  cere- 
bro-spinal  system  of  nerves.    In  describing  the 
symptoms  of  concussion  and  compression  it  will  be 
found  that  the  outlines  of  these  diseases  are  so  in- 
distinctly marked,  and  the  shades  of  each  are  so 
imperceptibly  blended,  that  it  is  frequently  quite 
impossible,  eyen  with  the  most  careful  examination, 
to  come  to  an  accurate  conclusion  as  to  the  precise 
nature  of  the  case.    This  point  will  be  further  dis- 
cussed when  we  consider  the  i>athology  of  concus- 
sion, a  subject  of  extreme  interest.    The  most 
simple  form  of  cerebral  injury,  resulting  from  the  di- 
rect or  indirect  application  of  violence  to  the  skull, 
is  concussion  or  commotion,  and  a  patient  is  said 
to  be  stunned  who  labours  under  this  affection  in  its 
mildest  form.    Concussion  is  commonly  indicated 
by  the  following  symptoms  : — The  patient  is  at  once 
deprived  of  sense  and  the  power  of  motion.  This 
sudden  loss  of  sensibility  is  frequently  pai-tial,  oc- 
casionally complete;  it  often  lasts  but  for  a  short 
time,  although  it  may  endure  for  an  indefinite 
period  ;  generally  in  simple  cases  a  slight  degree 
of  sensibility  soon  returns,  and  the  patient,  if  a 
question  is  loudly  asked,  replies  briefly  and  in- 
distinctly and  abruptly.    So  also  the  power  of 
motion  is  either  totally  annihilated  or  to  a  great 
extent  enfeebled  ;  yet  volition  frequent!}'  speedily 
returns,  and  the  patient  staggers  like  a  drunken 
man,  or  if  placed  in  bed  he  exerts  a  certjiin  amount 
of  volition  and  carefully  folds  himself  in  the  bed- 
clothes, as  if  aifected  by  cold  and  disposed  to  sleep. 
The  pulse  is  weak,  but  regular,  and  generally  in- 
creased in  frequency  ;  the  temperature  of  the  skin 
sinks  below  the  natural  standard,  the  breathing 
is  regular  and  quite  tranquil,  and  performed  with 
scarcely  any  apparent  movement  of  the  parietcs 
of  the  chest.   The  eyelids  are  closed  and  the  p"- 
pils  sometimes  dilated,  more  commonly  contr.acted. 
Frequently  at  the  onset  a  general  but  feebly  con- 
vulsive movement  is  felt  in  all  the  voluntary  mus- 
cles.   This  is  indicated  by  shuddering  or  n  slight 
degree  of  shivering  us  if  from  the  effects  of  cola; 


the  thighs  nre  bent  upon  the  hody,  and  the  arms 
are  drawn  up  to  the  front  of  the  chest,  with  tlie 
forearms  bent  upon  the  arms.  These  signs  are 
characteristic  of  simple  concussion  of  the  brain, 
but  in  very  mild  cases  a  modification  of  the  symp- 
toms is  observed,  the  ordinary  functions  of  the 
brain  being  very  slightly  affected,  a  certain  amount 
of  sensibility  and  volition  remaining  from  the  com- 
mencement ;  concussion  is  then  indicated  by  a  mo- 
mentary disturbance  of  the  intellectual  faculties, 
dizziness  and  tingling  of  the  ears,  giddiness,  a 
slight  feeling  of  chiliiness,  with  paleness  of  the 
countenance  and  a  pulse  diminished  both  in  power 
and  frequency.  If  the  hand  is  placed  over  the 
praecordial  region,  the  heart  will  be  observed  to 
oscillate  in  its  action,  as  if  too  much  enfeebled  to 
act  forcibly  upon  its  contents.  The  pulse  in  the 
milder  forms  of  concussion  is  easily  accelerated 
when  the  patient  attempts  to  exert  himself,  and, 
in  fact,  by  the  slightest  effort  is  occasionally  raised 
from  70  to  130  beats  in  a  minute.  In  the  more 
severe  forms  of  concussion  the  derangement  of  the 
cerebral  functions  is  more  complete,  and  persists 
for  a  much  longer  period  ;  the  loss  of  sensibility 
and  volition  continues,  and  the  patient  is  incapable 
of  being  roused,  or,  if  excited  for  a  moment  by  any 
question,  returns  an  indistinct  and  abrupt  answer, 
and  instantly  relapses  into  his  former  state  of  in- 
sensibility and  stupor.  The  pulse  under  these 
circumstances  is  usually  slow  but  weak,  and  occa- 
sionally intermitting.  The  breathing  is  slightly 
stertorous,  and  the  skin,  especially  that  of  the  hands 
and  feet,  is  cold  ;  the  pupils  of  the  eyes  are  some- 
what dilated,  but  evince  a  slight  degree  of  excita- 
bility on  the  sudden  application  of  light.  Vomiting, 
which  is  very  likely  to  occur  if  the  stomach  is  dis- 
tended at  the  time  of  the  accident,  often  attends  the 
simplest  form,  and  is  not  unfrequently  met  with  in 
the  severer  forms,  of  concussion;  butit  isoften  absent 
altogether,  slight  nausea  being  occasionally  the  only 
indication  of  derangement  of  the  stomach.  It  may 
be  regarded  favonrably,  as  a  proof  that  the  sensib 


lity  of  the  stomach  still  remains,  and  may  be  looked 
on  as  an  indication  of  some  importance  as  showing 
that  the  brain  still  exerts  its  influence  through  tlie 
par  vagura  on  this  viscus.  It  is,  however,  occa- 
sionally the  harbinger  of  immediate  dissolution, 
Much  importance  should  not  be  attached  to  it  as 
an  indication  of  the  degree  of  concussion  which  the 
bniin  has  suffered.  An  increase  in  intensity  of  all 
the  symptoms  mentioned  points  to  a  still  further 
extent  of  injury  ;  and  a  total  abolition  of  sense 
and  volition,  an  evident  diminution  of  power,  and 
an  increased  frequency  of  the  pulse,  a  universal 
coldness  of  the  skin,  an  insensible  and  perma- 
nently dilated  state  of  the  pupils,  with  decidedly 
stertorous  breathing, — these,  and,  superadded  to 
these,  incontinence  of  urine  and  ffoces,  prove  at 
once  that  all  hope  of  recovery  is  past. 

To  the  symptoms  just  mentioned  we  may  add 
delirium  and  convulsions.  Delirium  of  a  character 
resembling  delirium  tremens  is  met  with  occasion- 
ally, and  might  easily  mislead  a  surgeon  unac- 
quainted with  the  fact  ;  but  the  history  of  the 
case  as  related  by  those  who  had  witnessed  the 
accident  would  dispel  all  doubt  upon  the  subject. 
This  sign  frequently  attends  concussion  at  the  on- 
set, an(l  is  not  uncommon  in  those  cases  where  the 
restoration  of  the  cerebral  functions  is  delayed  for 
a  long  period;  where  it  occurs  immediately  it  soon 
passes  off.     Epileptiform  ,  convulsions  succeeding 
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eachDtherwithgreatrapidity,and  from  their  violence 
apparently  indicative  of  great  cerebral  injury,  occur 
occasionally  soon  after  the  accident,  and  after  a  few 
days  disappear  altogether,  leaving  no  sign  what- 
ever of  any  extraordinary  mischief  within  the 
skull.    And,  as  convulsions  attend  many  instances 
of  extensive  laceration  of  the  brain,  in  estimating 
the  value  of  this  sign  considerable  difficulty  and 
perplexity  arise.    We  know  of  no  certain  means  by 
which  the  convulsions  of  concussion  are  to  be  dis- 
tinguished from  those  of  laceration  of  the  brain, 
except  that  the  latter  are  commonly  accompa- 
nied by  deeply  stertorous  breathing  and  paralysis, 
which  are  generally,  but  not  always,  absent  in 
simple  concussion  ;  and  in  concussion  they  soon 
pass  off.    Although  the  intellectual  functions  are 
in  severe  concussion  seriously  affected,  yet  the  will 
exerts  its  influence,  and  the  patient  is  directed  to 
perform  those  ordinary  operations  which  are  requisite 
to  personal  comfort  and  convenience.     Thus,  Sir 
Astley  Cooper  relates  the  case  of  a  man  who, 
while  labouring  under  concussion,  was  found  by 
his  attendants  with  his  feet  in  a  chamber-pot,  and 
by  the  motion  of  his  hands  evidently  trying  to 
throw  water  over  his  legs  ;  and  upon  the  servant 
going  into  the  room  some  time  after,  he  was  found 
attempting  to  shave  himself,  having  substituted 
some  spermaceti  ointment  for  soap.     And  he  men- 
tions the  case  of  a  gentleman  who,  whilst  labouring 
under  concussion,  in  the  absence  of  his  attendants 
got  out  of  bed,  bolted  the  door,  made  water,  and 
returned  to  bed  again,  in  the  same  manner  ns 
though  he  had  been  in  perfect  health.    The  symp- 
toms here  enumerated  may  be  all  present  in  the 
very  first  stage  of  concussion,  but  the  existence  of 
even  a  few  of  them  is  sufficient  to  characterise 
the  affection ;  and  hence  the  necessity  of  making 
some  distinction  as  to  the  degree  of  concussion ; 
but  if  the  effects  of  concussion  do  not  speedily  pass 
awaj',  some  modification  takes  place  in  the  signs, 
which  renders  it  doubtful  whether  we  ought  strictly 
to  range  them  under  this  head.    And  this  leads  to 
the  consideration  as  to  the  duration  of  concussion 
as  a  distinct  affection  of  the  brain.    In  this  there 
is  considerable  variety,  dependent  for  the  most 
part  upon  the  degree  of  injury  inflicted.    Thus  we 
frequently  remark  that  the  patient  recovers  his 
senses  almost  immediately  after  the  accident,  and 
no  trace  of  injury  remains;  whilst  in  other  cases 
a  week  or  even  a  much  longer  period  elapses  prior 
to  the  entire  disappearance  of  the  symptoms,  and 
not  unfrequently  cases  apparently  the  most  severe 
at  the  onset  recover  so  quickly  and  completely 
that  patients  are  unwilling  to  submit  to  that  re- 
straint which  is  essential  to  the  perfect  restoration 
of  the  cerebral  functions.    Restoration  in  simple 
cases  is  indicated  by  a  gradual  return  of  warmth  to 
the  surface,  by  an  increase  in  the  power  of  the 
pulse,  by  a  general  return  of  sensibility,  the  pupils 
iiciing  readily;  and  the  patient  emerges  as  if  fiom 
a  comfortable  sleep,  and  is  nuich  astonished  to  find 
that  anything  extraordinary  lias  occurred,  this  re- 
suscitation being  frequently  preceded  by  repeated 
yawnings. 

It  is  quite  evident  from  the  consideration  of 
the  symptoms  mentioned,  that  there  are  various 
degrees  of  concussion  of  the  brain  ;  but  it  is  verj' 
questionable  whether  many  of  the  signs  enume- 
rated may  not  be  attributed  to  contusion  or  even 
laceration  of  the  cerebral  vessels,  and  to  effusion  of 
blood  upon  the  brain,  rather  tiian  to  a  mere  shake 
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of  the  organ,  as  the  terra  concussion  implies.  Du- 
puytren  recognises  three  degrees  of  concussion 
xne  hrst  degree  is  characterised  by  dizziness,  tin- 
nitus aurium,  closure  of  the  eyelids,  weakness  of  the 
lower  limbs  and  general  lassitude,  a  remarkable 
incapacity  for  exertion,  and  a  staggering  gait. 

In  the  second  degree  there  is  a  sudden  loss  of 
consciousness  and  memory  of  recent  events,  pro 
stration  of  body,  trembling  of  the  muscles,  fre 
quently  spasms,  involuntary  discharge  of  feece 
and  urine,  loss  of  volition,  of  sight,  hearing, 
smell,  and  taste :  the  respiration  and  circulation 
nevertheless  continue.    At  the  instant  of  concus- 
sion the  heart  palpitates;  the  respiration,  at  first 
altered  and  irregular,  soon  resumes  its  natural  re- 
gularity with  such  slight  noise  and  movement  of 
tlie  chest  that  the  patient  appears  not  to  breathe, 
The  eyelids  are  closed,  the   levator  palpebrae 
having  lost  its  power  of  action.    The  pupil 
dilated  and  insensible  to  light;  the  general  sensi 
bility  is  blunted,  but  not  extinguished.  Occasion- 
ally there  is  vomiting.    In  the  first  degree  the 
disease  lasts  only  two  or  three  seconds;  in  the  lat 
ter  condition  its  efi'ects  are  felt  for  two  or  three 
days  or  more. 

The  patient  remains  in  any  position  in  which 
he  is  placed,  and  appears  plunged  in  a  deep  easy 
sleep,  without  any  movement  of  the  pectoral  re- 
gions :  the  face  is  pale,  the  eyelids  paralysed;  the 
pupil  is  insensible  on  friction  of  the  eyeball;  it  is 
sometimes  intolerant  of  light,  but  does  not  con- 
tract.   The  patient  swallows  only  when  food  is 
passed  into  the  pharynx,  otherwise  the  food  re- 
mains in  the  mouth.   The  movements  of  the  heart 
are  almost  imperceptible;  the  pulse  is  slow,  re- 
markably compressible,  but  regular;  digestion  is 
arrested;  there  is  often  incontinence  of  urine  and 
fsBces.    It  requires  frequent  hard  pinches  of  the 
skin  to  excite  the  retraction  of  the  limbs.  These 
effects,  at  first  apparent  enough,  diminish  by  de- 
grees; the  movements  of  the  limbs  on  pinching 
give  evidence  of  returning  sensibility,  the  eyes  be- 
come fatigued  by  the  action  of  the  light,  and  the 
patient's  hand  is  held  up  between  the  eyelids  and 
the  light;  the  patient  changes  his  position,  his 
speech  returns,  he  asks  for  food,  and  afterwards 
relapses  into  his  former  lethargy  for  twenty-four 
hours  or  more;  the  intellectual  faculties  are  re- 
stored, but  he  is  still  incapable  of  continuing  his  at 
tention  so  as  to  support  a  conversation,  but  he  gives 
a  phrase  which  he  is  imable  to  complete ;  in  fact, 
his  movements  excited  by  a  powerful  voluntary 
effort  fail,  and  his  words  slick  halfway.  After 
four  or  five  days  volition  is  re-established,  but 
there  still  remains  a  remarkable  weakness,  an 
incapacity  for  prolonged  conversation  and  read- 
ing and   for  all   former  mental  actions ;  he 
begins  a  letter  which  he  is  unable  to  finish;  his 
digestion  is  somewiiat  embarrassed;  weakness  in 
the  act  of  progression  and  debility  of  the  genera- 
tive system  continue  for  some  time :  we  have  known 
It  to  remain  three  or  four  months  and  give  rise  to 
considerable  annoyance.    There  is  frequently  a 
loss  of  memory  of  proper  names  and  things,  but 
after  some  time  this  faculty  is  restored. 

In  the  third  degree  of  concussion,  nearly  all  the 
patients  die  immediately.  They  are  at  once  de- 
prived of  all  sense,  of  every  intellectual  function, 
and  of  all  power  of  volition.  There  are  fre- 
quently convulsive  movements,  involuntary  dis- 
ciiarge  of  fteces  and  urine;  the  pulse  sinks  in 


power  and  frequency,  and  for  a  short  time  is  re- 
suscitated; the  respiration  is  weakened  and  gradu- 
ally ceases;  and  in  the  course  of  a  few  seconds 
life  IS  extinguished  altogether.  {Dupuylren,  Le- 
fons  Orales  de  Clinique  Chirurgicale,  p.  242.) 

An  analysis  of  the  symptoms  of  concussion 
proves  that,  in  its  most  simple  form,  those  parts 
ot  the  cerebral  system  in  which  the  power  of 
volition  and  sensation  reside,  are  especially  af- 
fected; that  in  the  more  severe  forms  of  the  dis- 
ease not  only  are  volition  and  sensation  more 
profoundly  influenced,  but  all  those  functions  which 
are  regulated  by  the  true  spinal  system  of  nerves 
are  also  impaired;  whilst  in  the  extreme  degrees 
death  takes  place  almost  momentarily,  from  the 
complete  annihilation  of  all  nervous  power  as  a 
consequence  of  extensive  lesion  of  the  brain  itself, 
or  some  other  part  in  close  sympathy  with  this 
organ, 

Mr.  Abernethy  has  with  great  truthfulness  ar- 
ranged the  phenomena  of  concussion  under  three 
heads,  which  he  considers  characteristic  of  three 
stages  of  the  disease. 

He  says:  "  The  whole  train  of  symptoms  follow- 
ing a  concussion  of  the  brain  may,  I  think,  be 
properly  divided  into  three  stages.  The  first  is 
that  of  insensibility  and  derangement  of  the  bodily 
powers,  which  immediately  succeed  the  accident. 
While  it  lasts,  the  patient  scarcely  feels  any  in- 
jury that  may  be  inflicted  on  him.  His  breathing 
is  difficult,  but  generally  without  stertor;  his 
pulse  intermitting,  and  his  extremities  cold.  But 
such  a  state  cannot  last  long;  it  goes  off  gradually, 
and  is  succeeded  by  another,  which  I  consider  as 
the  second  stage  of  concussion.  In  this,  the  pulse 
and  respiration  become  better,  and,  though  not 
regularly  performed,  are  sufficient  to  maintain 
life  and  to  difiiise  warmth  over  the  extreme  parts 
of  the  body.  The  feeling  of  the  patient  is  now  so 
far  restored  that  he  is  sensible,  if  his  skin  be 
pinched;  but  he  lies  stupid  and  inattentive  to 
slight  external  impressions.  As  the  effects  of 
concussion  diminish,  he  becomes  capable  of  replj'- 
ing  to  questions  put  to  him  in  a  loud  tone  of  voice, 
especially  when  they  refer  to  his  chief  suffering  at 
the  time,  as  pain  in  the  head,  &c. :  otherwise  he 
answers  incoherently  and  as  if  his  attention  could 
not  be  excited  or  was  occupied  by  something  else; 
he  is,  in  short,  like  a  man  in  a  heavy  sleep.  The 
concussion  of  the  brain,  lastly,  produces  inflamma- 
tion of  the  organ,  and  this  constitutes  the  third 
stage,  which  is  the  most  important  of  the  series  of 
efi'ects  proceeding  from  this  cause. 

"  These  several  stages  vary  considerably  in 
their  degrees  and  duration;  but  more  or  less  of 
each  will  be  found  to  take  place  in  every  instance 
where  the  brain  has  been  violently  shaken.  Whe- 
ther they  bear  any  certain  proportion  to  each 
other  or  not,  I  do  not  know  :  indeed  this  will  de- 
pend upon  such  a  variety  of  circumstiinces  in  the 
constitution,  the  injury,  and  the  after-treatment, 
that  it  must  be  difficult  to  determine." 

That  many  cases  of  severe  concussion  pass 
through  the  three  successive  stages  just  described, 
there  can  be  no  doubt ;  but  in  by  far  the  greater 
number  of  simple  cases  the  first  only  is  apparent, 
as  the  change  from  this  to  a  perfect  recovery  takes 
place  at  once,  and  the  only  sign  of  any  previous 
injury  is  indicated  by  a  slight  pain  in  the  liead, 
winch,  however,  speedily  passes  off.  It  is  the  gra- 
"unl  transition  of  symptoms  which  renders  the 


HEAD,  INJURIES  OF  THE, 


90.0 


subject  obscure.  Tlie  practical  bearing  of  tlie 
question  is  of  the  highest  importance,  as  it  leads 
us  at  once  to  the  adoption  of  a  mode  of  treatment 
generally  successful  provided  no  extensive  lesion 
of  the  brain  has  occurred.  After  recovery  from 
some  of  the  most  violent  forms  of  concussion  the 
memory  is  affected  in  a  marked  degree,  and  the 
patient  is  not  only  insensible  to  every  occurrence 
subsequent  to  the  injurj^  but  he  frequently  loses 
all  recollection  of  what  had  taken  place  just  prior 
to  the  accident ;  whilst  in  other  instances  his  re- 
collection remains  affected  either  permanently  or,  at 
any  rate,  for  a  very  long  period.  We  shall  quote  two 
instances,  showing  the  effect  on  the  memory,  from 
the  essay  on  injuries  of  the  head  by  Sir  Benja- 
min Brodie,  in  the  14th  volume  of  the  Medico- 
Chirurgical  Transactiojis.  "  A  groom  in  the  em- 
ployment of  the  Persian  ambassador,  in  the  summer 
of  1819,  was  engaged  in  cleaning  one  of  the 
ambassador's  horses,  when  he  received  a  kick  from 
the  animal  on  the  head.  He  did  not  fall,  nor  was 
he  actually  insensible  or  stunned  ;  but  he  entirely 
forgot  in  what  employment  he  had  been  engaged  at 
the  time  of  receiving  the  blow.  Being  unable  to 
account  for  the  time  that  had  elapsed,  he  concluded 
that  he  had  been  asleep  ;  said  so  to  his  fellow-ser- 
yants,  observing  at  the  same  time  that  he  must  set 
to  work  to  clean  the  horse,  which  he  ought  to  have 
done  before  instead  of  going  to  sleep." 

"  A  boy,  going  down  into  the  hold  of  a  ship, 
fell  from  a  considerable  height  and  struck  his  head. 
He  lay  insensible,  as  it  appeared  from  the  observa- 
tion of  his  shipmates,  about  half  an  hour,  when  he 
came  upon  deck  without  any  assistance.  Never- 
theless on  the  following  day  all  the  circumstances 
of  the  accident  had  passed  from  his  memory.  Some 
time  afterwards,  when  he  was  received  into  St. 
George's  Hospital,  I  found  that  he  knew  nothing 
of  the  accident  except  from  the  report  of  others. 
He  had  not  only  entirely  forgotten  the  accident 
itself,  but  he  did  not  even  remember  his  having 
gone  down  into  the  hold  of  the  vessel  before  the 
accident,  nor  his  having  come  upon  deck  after- 
wards ;  and  he  never  regained  his  recollection  on 
these  points." 

Sir  Astley  Cooper  also  mentions  an  instance 
of  a  man  labouring  under  concussion  whose  me- 
mory was  curiously  affected.  "  A  man  was  taken 
to  Guy's  Hospital  in  a  state  of  insensibility,  in 
which  condition  he  remained  for  some  time,  but 
at  length  recovered  ;  and  when  he  did  so,  no  per- 
son in  the  hospital  could  understand  his  language. 
A  milkwoman  happening  to  go  into  the  ward  one 
day,  heard  him,  and  discovered  that  he  was  speak- 
ing Welsh.  He  told  her  that  he  knew  English 
well  before  the  accident,  but  after  it  all  knowledge 
of  that  language  was  obliterated  from  his  mind.  It 
had  been  recently  acquired.  The  impression  was 
less  strong,  and  consequently  the  more  easily 
effaced." 

Dr.  Abercromby  also  records  many  instances 
showing  the  effects  of  concussion  on  the  memory. 
{Abercromby,  On  the  Intelleclual  Funclions,  10th 
ed.  p.  148,  &c.)  These  phenomena,  however,  if 
permanent,  may  be  regarded  as  depending  rather 
on  some  organic  lesion  of  the  cineritious  substance 
of  the  brain  than  as  the  result  of  mere  concussion. 
The  gradual  recovery  after  a  longer  or  shorter 
period  indicates  the  return  to  a  sound  condition  ; 
but  facts  arc  wanting  still  to  prove  the  precise 
effects  on  particular  portions  of  the  encephalon,  in 


cases  where  the  permanent  loss  of  memory  has  con- 
tinued after  all  other  symptoms  have  passed  away. 

The  three  stages  described  by  Abernethy  are 
not  always  present,  but  they  may  be  taken  as 
elucidating  the  type  of  many  cases.    The  impos- 
sibility of  accurately  defining  the  periods  between 
the  first  and  second  tends  to  confound  the  judg- 
ment ;  and  the  occurrence  of  the  second  stage 
points  out  to  us  a  greater  extent  or  a  higher  degree 
of  concussion  than  is  met  with  in  ordinary  in- 
stances.   Nor  is  the  third  stage,  or  that  of  inflam- 
mation, invariably  present;  recovery  often  takes 
place  without  it,  a  simple  restoration  of  all  the 
functions  of  the  brain  being  the  only  indication  of 
what  has  been  termed  reaction,  in  which,  however, 
a  great  tendency  to  inflammation  exists.  Although 
the  symptoms  of  concussion  are  traceable  generally 
to  the  immediate  effect  of  the  accident  upon  the 
brain,  nevertheless  these  are  occasionally  at  first  so 
slight  as  to  be  scarcely  recognised  even  by  the 
patient  himself,  or  they  are  absent  altogether.  And 
yet,  after  a  longer  or  shorter  interval,  they  gra- 
dually supervene,  and,  after  increasing  in  intensity, 
disappear  again.    Thus  a  man  receives  a  blow  on 
the  head,  but  he  feels  little  or  nothing  of  it.  In 
the  course  of  half  an  hour  his  head  begins  to  ache, 
his  eyes  grow  dizzy,  his  ears  tingle,  and  he  be- 
comes insensible.    After  a  short  time,  by  suitable 
treatment,  these  symptoms  all  disappear,  and  no 
further  inconvenience  results.    Mr.  Alcock,  in  an 
able  essay  on  injuries  of  the  head,  mentions  the 
case  of  a  soldier  who,  in  the  campaign  during  the 
civil  war  in  Spain,  was  struclc  on  the  os  frontis  • 
with  a  musket-ball.    He  walked  to  the  hospital 
from  the  field  of  battle,  and  conversed  intelligibly 
for  some  time.    Soon  after  he  became  quite  coma- 
tose, his  pulse  became  slow  and  weak,  his  skin  pale 
and  benumbed.   These  symptoms  were  all  relieved 
by  purging,  bleeding,  &c.,  and  he  ultimately  com- 
pletely recovered.    A  short  interval  had  elapsed 
before  the  symptoms  of  concussion  could  be  said  to 
have  made  their  appearance,  and  it  is  very  difficult 
to  explain  their  immediate  cause.    It  is  most  pro- 
bable that  the  veins  had  become  gradually  con- 
gested, or  the  brain  had  suffered  contusion,  and 
slight  hajmorrhage  had  occurred  into  the  cerebral 
tissue  from  the  rupture  of  the  capillaries  in  the 
cineritious  substance.    (See  Land.  Med.  Gaz,  vol. 
xxiv.  1839,  p.  446.) 

What  is  the  pathological  condition  of  the  brain  in 
concussion?  This  is  a  question  very  difficult  to  an- 
swer, for  patients  rarely  die  of  simple  concussion; 
indeed,  it  is  exceedingly  doubtful  whether  death 
ever  occurs,  after  a  severe  injury  to  the  brain, 
without  laceration  of  the  organ  or  an  extensive 
effusion  of  blood  upon  its  surface,  or  both  com- 
bined. From  our  own  experience  we  believe  that 
death  never  happens  in  concussion  without  some 
appreciable  lesion  of  this  organ.  Of  the  precise 
nature  of  the  disease  in  question,  it  appears  that 
the  first  symptoms  are  referable  to  a  sudden  dis- 
charge of  nervous  power,  not  unlike  the  discharge 
of  accumulated  electric  fluid  in  a  battery.  And 
this  takes  place  in  consequence  of  some  violent 
shock  to  the  brain,  by  which  the  soft  particles  of 
neurine,  of  which  it  is  composed,  are  aflccted  in  a 
manner  we  cannot  compreiiend.  The  effects  of 
concussion  on  tlio  brain  itself  may  be,  to  a  certain 
extent,  exemplified  by  what  happens  when  a  sud- 
den blow  is  inflicted  on  any  of  our  sense-organs,  as, 
for  instance,  the  eye  and  the  ear,  Take  the  former 
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for  illustration.  The  eye  receives  a  severe  blow, 
and  a  sudden  flash  of  light  occurs.  This  is  suc- 
ceeded by  temporary  blindness,  after  which,  if 
the  retina  is  not  injured  in  its  organisation,  its 
healthy  function  is  gradually  restored.  Such  is  the 
case  when  the  brain  suffers  from  concussion.  That 
there  are  slight  physical  changes  in  the  delicate 
nerve-cells  of  which  the  brain  is  formed,  may 
be  reasonably  inferred,  although  this  is  incapable 
of  proof,  because  patients  never  die  of  concussion 
without  unmistakable  marks  of  organic,  lesion. 
Gamma's  experiments  on  a  solution  of  isinglass, 
permeated  by  minute  threads,  and  contained  in  a 
glass  vase,  in  my  opinion  throw  no  light  on  this 
subject,  and  cannot  be  admitted  as  explanatory  of 
what  happens  to  the  brain  when  it  is  shaken  in 
concussion.  The  cranium,  especialljr  in  young  sub- 
jects, is  a  structure  which,  from  the  peculiar  ar- 
•rangement  of  its  bones  and  its  natural  elasticit}', 
yields  to  a  considerable  extent  in  accidents.  This 
anatomical  condition  is  requisite  for  the  defence  of 
the  soft  material  of  which  the  brain  is  formed, 
especially  in  children,  and  without  which  the 
slightest  blow  would  be  followed  bj'  a  jarring 
effect,  and  probably  a  laceration  of  the  cerebral 
neurine.  In  more  advanced  age  the  skull  becomes 
firmer  and  denser  in  proportion  as  the  brain  itself 
hardens.  The  walls  of  the  skull  having  lost  their 
former  elasticity  yield  less  under  severe  blows, 
and  the  brain  consequently  suffers  more  from  the 
vibration  thus  readil}'  propagated  through  the  com- 
paratively inelastic  walls  of  the  cranium. 

Some  important  physical  change  must  neces- 
sarily happen  in  concussion,  the  effect  of  which 
is  certainly  to  alter  the  state  of  the  cerebral  circu- 
lation :  this  however  may  be  regarded  as  an  in- 
direct rather  than  as  an  immediate  consequence. 
It  must  be  borne  in  mind  that  the  brain  docs  not 
completely  fill  the  skull,  and  it  is  therefore  readily 
driven  from  one  side  of  the  cranium  to  the  other; 
and  hence  it  happens  that  in  fatal  concussion  we 
so  frequently  observe  contusion  and  laceration  at 
a  part  diametrically  opposite  the  seat  of  the  origi- 
nal blow.  Littre,  Delpech,  and  Sabaticr  believed 
that  the  brain  was  capable  of  a  sudden  expansion, 
and  that  it  contracted  and  became  diminished  in 
size  immediately  afterwards;  and  they  thought 
they  had  observed  tlmt  in  some  fatal  cases  of  con- 
cussion the  brain  had  shrunk  within  its  natural 
dimensions.  We  never  saw  a  satisfactory  instance 
of  this,  nor  can  we  attach  any  importance  what- 
ever to  this  fanciful  notion. 

The  observations  of  Mr.  Hewett  are  well  wor- 
thy of  attention,  as  they  tend  to  elucidate  many 
points  in  connection  with  concussion  of  the  brain, 
which  were  before  involved  in  great  obscurity.  In  re- 
ference to  the  fatal  cases  of  Littre  and  Sabaticr  al- 
ready referred  to,  and  to  which  so  much  importance 
has  been  attached,  he  remarks  that  in  all  probabi- 
lity, had  the  post-mortem  examination  been  more 
fully  carried  out,  some  serious  organic  lesion  to  the 
medulla  spinalis  would  have  been  discovered  sufti- 
cient  to  account  for  death,  and  thus  the  necessity 
for  resorting  to  the  absurd  hypothesis  of  contrac- 
tion of  the  brain  as  a  result  of  fatal  concussion 
woidd  have  been  avoided.  He  further  suggests 
that  in  cases  of  sudden  death  in  which  the'brain 
IS  supposed  to  bo  the  special  seat  of  injury  the 
cause  of  death  may  be  found  elsewhere:  thus  he 
mentions  the  case  of  a  man  who  in  attempting  to 
iiU  a  weight  on  his  head  died  suddenly  of  a  nip- 
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ture  of  the  heart,  and  remarks  that  the  fatal  ter- 
mination of  this  case,  from  the  imperfect  mode  of 
examination  formerly  in  use,  would  have  been  attri- 
buted to  concussion  of  the  brain  rather  than  to  its 
proper  cause.  An  interesting  case  is  given  by 
Mr.  Hewett  of  a  boy  who  fell  from  a  great  height 
and  was  brought  into  St.  George's  Hospital  with 
urgent  symptoms  of  concussion,  of  which  he  died 
in  a  few  hours.  On  examination  after  death 
there  were  found  a  small  quantity  of  extravasated 
blood  beneath  the  arachnoid  of  both  hemispheres, 
and  a  slight  bruising  of  the  substance  of  the  brain; 
but  on  examining  the  chest,  the  septum  of  the 
heart  was  found  extensively  lacerated. 

No  doubt  many  such  cases  are  to  be  met  with, 
and  a  more  careful  inspection  after  death  will 
often  show  other  serious  complications,  as  rup- 
tured liver,  spleen,  kidneys,  or  laceration  of  the 
stomach  and  intestines,  in  cases  of  injury  to  the 
brain.  But  it  is  not  likely  that  such  conditions 
will  be  overlooked  now  as  they  for.merlj^  were. 
Obscure  complications  occur  which  may  elude 
observation,  as  those  in  which  the  medulla  spinalis 
is  affected,  as  this  is  a  part  which  is  frequently  left 
miexamined  after  death.  Mr.  Hewett  gives  a  very 
good  illustration  of  this  in  the  details  of  a  case 
from  the  records  of  the  Hospital  of  St.  Antoine. 

A  man  fell  from  a  great  height  on  the  pavement 
and  died  in  a  few  hours.  There  was  no  trace  of 
injury  to  the  brain,  and  the  case  was  at  first  set 
down  as  one  of  death  from  simple  concussion  of 
the  brain.  But  on  further  examination  it  was 
found  that  the  spinal  canal  was  completely  filled 
with  extravasated  blood,  and  that  the  extravasation 
had  extended  upwards  almost  into  the  cranium. 

It  not  imfrequently  happens  that  an  extensive 
fracture  of  the  skull  is  regarded  as  a  cause  of  death 
where  little  injury  to  the  brain  can  be  detected. 
The  remark  applies  more  particularly  to  fractures 
of  the  base,  and  no  doubt  there  is  much  difficulty 
in  coming  to  a  correct  conclusion  on  the  subject; 
but  we  are  of  opinion  that  the  fatality  of  such  cases 
could  be  frequently  explained,  if  a  careful  examina- 
tion of  the  medulla  oblongata  and  the  roots  of  the 
respiratory  and  other  nerves  were  made,  for  in 
many  of  these  cases,  where  there  is  little  injury 
at  first  apparent,  slight  laceration  and  contusion 
of  these  parts  so  essential  to  the  maintenance  of 
the  vital  functions  may  bo  delected.    And  we 
think,  in  severe  concussion  of  the  brain  from  falls 
from  great  height,  the  nerves  of  the  iieart  itself 
may  from  the  general  concussion  become  instan- 
taneously paralysed,  and  thus  the  cause  of  death 
may  be  fairly  attributed  to  this  rather  than  to  the 
cerebral  )njur3^    One  thing  has  always  appeared 
to  us  as  very  remarkable  in  injuries  to  the  brain, 
namel}',  the  length  of  time  patients  live  with  most 
severe  concussion  accompanied  by  contusion  and 
laceration  of  this  organ.    It  is  difficult  to  explain 
this,  as  in  other  cases  a  comparatively  slight  lace- 
ration induces  immediate  death:  a  pistol  bullet 
driven  into  the  brain  will  destroy  life  inst<anta- 
neouslj-,  whilst  a  large  portion  of  the  skull-cap  may 
be  broken  away  and  the  brain  extensivelj*  lace- 
rated, and  yet  life  may  be  prolonged  for  hours.  It 
is  most  likely  that  in  the  former  instance  death  oc- 
curs from  the  damage  done  to  numerous  important 
nervous  centres  in  the  transit  of  the  ball.  We  think 
it  may  be  fairly  assumed  as  the  result  of  tlie  ob- 
servations of  numerous  pathologists  that  no  fatal 
cases  of  concussion  occur  without  leaving  distinct 


marks  of  injury  in  tlie  brain  sufficient  to  account 
for  death,  to  use  a  common  phrase;  but  it  is  im- 
possible to  saj'  wluit  may  have  liappenod  in  those 
cases  in  which  recovery  has  talcen  place,  and  it  is 
probable,  as  Sir  B.  Brodie  suggests,  that  in  these 
cases  "  there  may  be  changes  and  alterations  of 
structure  which  our  senses  are  incapable  of  detect- 
ing."   (A/rt/.  Chii:  Trans,  vol.  xiv.  p.  337.) 

The  visible  effects  of  concussion  of  the  brain  as 
revealed  to  us  by  examination  after  death  may  be 
classed  under  the  heads  of  contusion  and  lacera- 
tion. The  capillaries  of  the  brain,  although  possess- 
ing an  independent  diaphanous  cell  wall  with  cell 
nuclei  disposed  at  intervals,  are  exceedingly  deli- 
cate and  easily  ruptured,  and  hence  it  happens 
that,  in  persons  dying  from  other  causes  after  con- 
cussion, minute  spots  of  extravasated  blood  have 
been  frequently  found  disseminated  throughout 
the  brain  tissue.  This  observation  was  made  at 
nearly  the  same  time  by  Dr.  Bright,  MM.  Chas- 
saignac,  Sanson,  and  Ne'laton,  and  no  doubt  is 
familiar  to  most  surgeons.  These  minute  extrava- 
sations have  been  found  in  parts  of  the  brain  near 
to  and  remote  from  the  seat  of  the  blow,  and  they 
have  been  met  with  in  the  cineritious  and  medul- 
lary tissues  of  the  organ.  That  they  are  connected 
with  the  phenomena  of  concussion  and  are  the 
pathological  results  of  this  condition,  there  can  be 
little  doubt,  and  it  is  obvious  that  they  are  iden- 
tical with  what  is  commonly  termed  contusion  of 
the  brain.  In  the  main  we  accede  to  the  opinion 
expressed  by  MM.  Ne'laton  and  Blandin,  the 
former  of  whom  remarks :  "  Now,  if  we  bear  in  mind 
that  the  alteration  we  have  just  been  describing  is 
also  constantly  found  in  contusion  of  the  brain 
may  we  not  be  justified  in  looking  upon  concus- 
sion as  a  slight  degree  of  contusion  ?  We  do  not 
mean  to  say  that  these  minute  specks  of  extrava- 
sation must  necessarily  exist  in  every  case  of  con- 
cussion. A  contusion  might  rupture  some  of  the 
nervous  fibres  without  tearing  any  vessels;  and 
then  it  must  be  borne  in  mind  that  we  only  have 
the  opportunity  of  examining  the  morbid  appear 
ances  peculiar  to  concussion  in  the  most  severe 
cases.  The  slighter  ones  recover."  (  HeivcU,  loc, 
cit.)  We  do  not  participate  in  this  belief  that  any 
laceration  of  nerve  fibre  can  take  place  without 
corresponding  rupture  of  the  capillaries  surround- 
ing it. 

The  observation  that  visible  signs  of  mischief 
are  invariably  found  after  death  in  fatal  cases 
of  concussion  is  confirmed  by  the  experiments 
which  have  been  made  on  animals  by  M.  Fano, 
as  cpioted  by  Ilowett  (loc.  cit.);  and  it  is  cu- 
rious to  observe,  as  this  siu'geon  remarks,  iiovv  fre 
quently  a  blow  on  the  top  of  the  head  led  to 
extravasation  of  blood  in  the  region  of  the  me- 
dulla oblongata  and  the  neighbouring  parts,  and 
it  is  still  more  remarkable  that  in  most  of 
these  experiments  there  was  no  extravasation 
of  blood  at  the  seat  of  the  blow.  Wo  add  to 
those  renuirks  a  brief  description  of  two  cases 
of  concussion  mentioned  by  Mr.  Ilcwctt  :  they 
are  interesting  as  showing  the  changes  the  brain 
)iad  suffered!  In  those  the  genuine  symptoms  of 
concussion  had  passed  off,  death  having  occurred 
in  one  case  from  effusion  of  blood  on  the  l)rain,  in 
the  other  apparently  from  entirely  adventitious 
circumstances.  "A  man  fell  out  of  a  cart  and 
struck  his  head.  He  felt  giddy,  but  soon  rallied 
and  then  romited.    He  took  a  little  stimulant, 
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was  soon  quite  himself,  and  [proceeded  for  four 
hours  about  his  business.  He  was  suddenly 
seized  with  urgent  symptoms  of  compression,  and 
died  within  a  few  hours.  An  enormous  extrava- 
sation was  found  between  the  bono  and  the  dura 
mater.  There  was  no  blood  witliin  the  arachnoid, 
but  several  patches  of  extravasated  blood  were 
found  at  the  base  of  the  brain  in  the  sub-arachnoid 
tissues,  and  corresponding  to  these  were  patches 
of  circumscribed  contusion  in  the  brain  substance 
itself,  marked  by  minute  specks  of  blood  closely 
clustered  together:  these  patches  were  in  two  or 
three  places  of  the  size  of  a  shilling,  and  extended 
in  the  structure  of  the  brain  about  a  line  in 
depth." 

"  A  woman  had  received  a  slight  concussion  of 
the  brain,  the  symptoms  of  which  were  compli- 
cated with  those  of  intoxication.  There  was  also 
a  small  scalp-wound,  not  exposing  the  bone,  at 
the  back  of  the  head,  and  tlie  outer  malleolus  was 
broken.  The  brain  symptoms  soon  passed  off. 
Erysipelas  and  diffuse  cellular  inflammation  of  the 
scalp  supervened,  but  the  patient  was  recovering 
from  these  when  suppuration  made  its  appearance 
in  the  ankle-joint :  the  foot  mortified,  and  she  died 
within  eight  days  after  the  accident.  In  the 
cavity  of  the  arachnoid  were  thin  layers  of  extrava- 
sated blood,  adhering  to  the  parietal  layer,  corre- 
sponding to  both  hemispheres,  and  still  retaining 
their  colouring  matter.  No  laceration  could  be 
detected  in  any  part  of  the  serous  membrane, 
neither  was  there  any  extravasation  of  blood  in  the 
sub-arachnoid  tissues.  Tlie  brain  on  its  surface 
and  in  its  substance  was  excessively  congested.  In 
the  centrum  ovale,  close  to  the  right  side  of  the 
corpus  callosum  and  extending  into  it,  was  an 
extravasation  of  blood  the  size  of  a  nut.  The  clot 
still  retained  the  greater  part  of  its  colouring  mat- 
ter, but  the  structure  around  it  was  neither  disco- 
loured nor  softened."  (Loc.  cit.) 

The  permanent  effects  of  concussion  are  seen  for 
the  most  part  in  the  condition  of  the  mind,  which 
frequently  remains  enfeebled  throughout  the  re- 
mainder of  life,  and  especially  in  the  impaired 
state  of  the  memor}',  as  before  remarked.  A  de- 
gree of  irritability,  to  which  the  patient  was  before 
a  stranger,  remains  in  some  instances  a  lasting  effect 
of  the  mischief  to  the  brain.  An  amaurotic  state 
of  either  or  both  eyes,  and  tinnitus  aurium  and 
deafness,  and  loss  of  the  sense  of  smell,  are 
amongst  the  most  common  of  the  permanent  con- 
sequences of  severe  concussion  ;  but  it  is  most 
probable  that  these  persistent  signs  of  miscliief 
depend  on  actual  laceration  of  some  part  of  the  cu- 
cephalon,  and  the  latter  may  unquestionably  bo  the 
result  of  fracture  of  the  base  of  the  skull  im- 
plicating the  nerves  independently  of  the  brain. 

Vrognonis. — The  prognosis -in  simple  concussion 
is  favourable,  death  scarcely  ever  occurring  witli- 
o>it  laceration  or  bruising  of  the  substance  of  the 
brain  or  the  effusion  of  blood  upon  its  surface. 
Tiio  extent  of  injury  does  not  generally  bear  a  di- 
rect ratio  to  the  violence  of  the  blow  or  the  height 
of  the  fall.  Young  subjects  generally  recover 
nuich  more  perfectly  tlian  old  persons.  These  cir- 
cumstances admit  of  ready  explanation.  If  severe 
concussion  accompany  a  Inictin'e  of  the  base  of  the 
skull,  it  is  connnouly  fatal,  although  the  amount  of 
actual  mischief  to  the  brain,  as  shown  by  slight 
extravasation  or  contusion,  is  trilling.  In  forming 
an  opinion  ns  to  the  probable  result,  it  is  cape- 
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cialljr  important  to  look  to  the  state  of  the  respira- 
tory system  and  the  condition  of  the  sphincters 

and  if  decidedly  stertorous  breathing,  and  not  th 

mere  raucous  rattle  which  frequently  appears  even 

lu  tne  milder  cases,  exist,  with  a  relaxation  of  th 

sphincters  of  the  bladder  and  rectum,  and  if  th 

pupil  continue  insensible  to  light,  and  especially  i. 

hemiplegia  accompany  these  symptoms,  an  unfa- 
vourable termination  may  generally  be  anticipated. 

The  supervention  of  hemiplegia  and  convulsions 

during  prolonged  concussion  is  regarded  by  all 

surgeons  as  a  sign  of  the  gravest  import,  as  in  all 

probability  they  are  dependent  on  some  sudden 

eifusion  upon  the  substance  of  the  brain.    But  even 

with  such  a  complication  recovery  sometimes  takcu 

place,  of  which  the  following  is  a  remarkable  in 

stance  :— A  youth,  eighteen  years  of  age,  a  sailor, 
fell  down  a  ship's  hold  the  height  of  fourteen  feet,  his 
head  coming  in  collision  with  some  hard  body. 
He  was  taken  up  insensible  and  brought  into  the 
London  Hospital.     He  could  not  be  roused  when 
loudly  spoken  to,  and  was  evidently  unconscious  of 
what  was  passing  around  him.    On  the  following 
day  he  was  so  violent  and  restless  as  to  require  to 
be  confined  with  the  strait  waistcoat.     He  was 
bled  and  purged  and  took  mercury.     On  the  next 
day  he  had  several  convulsive  fits  resembling  epi- 
lepsy, the  convulsions  being  universal  ;  the  pupils 
were  dilated.    He  continued  the  subject  of  occa- 
sional convulsions  until  the  thirteenth  day,  when  thev 
suddenly  increased  in  frequency,  succeeding  each 
other  with  great  rapidity;  his  left  side  became 
now  decidedly  paralytic,  and  he  lay  in  a  state  of 
partial  insensibility.     The  paralysis  was  particu 
larly  remarkable  in  the  muscles  of  the  face  and 
arm.    He  continued  still  the  employment  of  mer 
cury,  but  in  smaller  doses,  as  his  mouth  was 
affected.    Leeches  and  blisters  were  also  em- 
ployed, and  on  the  sixteenth  day  the  convulsions 
had  left  him  and  the  paralysis  began  to  decrease. 
He  continued  to  improve,  and  eventually  perfectly 
recovered. 

If  the  patient  survives  the  third  or  fourth  day, 
unless  the  symptoms  increase  in  intensity,  a  favour- 
able issue  may  be  expected,  as  it  is  probable  that 
no  serious  organic  lesion  has  occurred.  A  rapid 
sinking  of  the  pulse,  with  a  decided  diminution  in 
temperature,  cannot  but  be  regarded  as  most  unfa 
vourable  symptoms.  In  ordinary  cases  a  perfect 
restoration  may  with  tolerable  certainty  be  ex- 
pected; nor  can  we  adopt  the  opinion  of  Pott,  who 
says  that  he  never  knew  patients  recover  from  the 
consequences  of  concussion  without  an  imperfec- 
tion in  some  sense  or  part  of  the  body  remaining. 

Treatment.-— Ahev  severe  concussion  the  organic 
functions  are  more  or  less  impaired  for  a  length  of 
time.  This  is  shown  by  the  feeble  state  of  the  cir- 
culation, general  debility,  and  a  tendency  to  constip- 
ation and  diminution  of  sexual  power.  We  attribute 
this  in  a  very  great  measure  to  the  effect  upon  the 
nerves  distributed  to  the  arterial  system,  which 
belonging  to  the  sympathetic  nerves  are  neverthe- 
less obviously  dependent  in  man  and  the  higher 
animals  on  the  integrity  of  the  cerebro-spinal  axis. 

If  the  pathology  of  concussion,  as  deducible  from 
the  preceding  observations,  be  correct,  it  follows 
that,  in  simple  concussion,  where  no  organic  lesion 
of  the  cerebral  fibres  exists,  and  where  the  whole 
tram  of  symptoms  are  referable  to  a  sudden  loss 
ot  nervous  power,  all  that  is  nuccssary  is  to  await 
the  restoration  of  the  cerebral  functions.   We  know 


that  this  restoration  will  take  place  BpontaneouBly 
and  by  the  unaided  efforts  of  nature.  The  surgeon 
has  there  fore  little  to  do  but  to  place  the  patient 
in  circumstances  favourable  to  this  desirable  end. 
The  weak  and  faltering  state  of  the  pulse  and  the 
cold  skin  indicate  a  very  depressed  state  of  the 
circulation,  a  condition  obviously  depending  on  the 
feeble  action  of  the  heart  resulting  from  the  sudden 
deprivation  of  nervous  power,  and  frequently  re- 
quire the  exhibition  of  gentle  stimulants,  to  be  ad- 
ministered with  the  greatest  caution  ;  but  on  this 
point  I  quote  the  judicious  remarks  of  Mr.  Aber- 
nethy.    He  says  : — 

"  With  regard  to  the  treatment  of  concussion, 
It  would  appear  that  in  the  first  stage  very  little 
can  be  done.  From  a  loose  and,  I  think,  falla- 
cious analogy  between  the  insensibility  in  fainting 
and  that  which  occurs  in  concussion,  the  more 
powerful  stimulants,  such  as  wine,  brandy^,  and 
volatile  alkali,  are  commonly  had  recourse  to  as 
soon  as  the  patient  can  be  made  to  swallow.  The 
same  reasoning  which  led  to  the  employment  of 
these  remedies  in  the  first  stage,  in  order  to  recall 
sensibility,  has  given  a  kind  of  sanction  to  their 
employment  in  the  second. 

But  here  the  practice  becomes  more  evidently 
pernicious.  The  circumstance  of  the  brain  having 
so  far  recovered  its  powers  as  to  carry  on  the  ani- 
mal functions  in  a  degree  sufficient  to  maintain 
life,  is  surely  a  strong  argument  that  it  will  conti- 
nue to  do  so  without  the  aid  of  such  means,  which 
tend  to  exhaust  parts  already  weakened  by  the 
violent  action  they  induce.  It  seems  probable 
that  these  stimulating  liquors  will  aggravate  that 
inflammation  which  must  come  on  sooner  or  later. 
The  access  of  it  in  the  cases  which  I  have  related 
is  sufficiently  evident;  and  its  cure  is  to  be  effected 
by  the  common  methods." 

In  ordinary  cases,  therefore,  for  the  first  few 
hours  let  the  patient  be  kept  perfectly  at  rest 
in  bed,  with  the  head  slightly  raised.     The  slight 
warmth  spontaneously  generated,  being  retained  by 
the  blankets,  is  sufficient  to  act  as  a  gentle  sti- 
mulus to  the  capillaries,  and  through  them  to  the 
heart,  and  the  functions  of  the  brain  will  be  gra- 
dually restored.    The  pulse  in  the  course  of  a  few 
liours  will  be  found  to  rise  both  in  force  and  fre- 
quency, and  the  first  indication  of  recovery  will  be 
the  expression  of  wonder  of  the  patient  at  what  is 
taking  place  around  him.    Even  the  application  of 
cold  at  the  onset  ought  to  be  avoided,  as  it  can  do 
no  good,  and  may  tend  to  prolong  the  insensibi- 
ty.    If,  however,  after  the  pulse  has  risen  and 
warmth  has  returned  to  the  general  surface,  the 
insensibility  is  prolonged,  the  greatest  circumspec- 
tion should  be  used,  as  some  doubts  may  arise  Jis 
whether  the  symptoms  are  not  indicative  of 
compression  rather  than  of  concussion  of  the  brain. 
Very  careful  but  very  simple  treatment  is  requi- 
site.   The  hair  is  to  be  thinned,  ice  should  be  used 
to  the  head,  and  purges  of  calomel  <md  croton  oil 
combined  should  be  administered;  the  pulse  must 
cautiously  watched,  and  if  a  state  of  restless 
feveiishness  arises,  as  indicated  by^  the  increase  in 
le  power  and  frequency  of  the  pulse  and  heat  of 
skin,  and  especially  if  the  patient  frequently  ap- 
plies his  hand  to  any  particular  part  of  the  head, 
if  in  pain,  a  few  leeches  are  to  be  <^ppli(■d,  or 
bleeding  from  lliearm  may  be  had  recourse  to  in  a 
full  plethoric  habit  of  body.     Venesection  in  con- 
cussion is  rarely  employed  to  any  extent  in  the 
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pfesent  day  ;  but,  although  in  a  great  measure 
the  practice  is  obsolete,  it  is  not  altogether  to  be 
disregarded,  as  a  very  important  agent  in  the  treat- 
ment to  prevent  inflammation  of  the  brain  or  its 
membranes  after  concussion.  A  cautious  exhibi- 
•tion  of  mercury  in  the  form  of  calomel  is  advi- 
sable, even  to  the  productioh  of  slight  ptyalism, 
when  insensibility  is  prolonged.  It  will  be  foimd 
most  useful  in  relieving  that  congested  state  of 
the  vessels  of  the  brain  so  common  after  concus- 
sion. Even  mercurial  inunction  may  be  used  in 
extreme  cases.  During  its  exhibition  the  pulse 
must  be  watched  with  the  greatest  care,  and  if  it 
flags  strong  broths,  beef-tea,  and  even  wine  may 
be  administered  with  advantage  whilst  the  mer- 
cury is  used. 

We  cannot  speak  too  strongly  against  the  use  of 
emetics  in  concussion.  The  practice  is  to  be  con- 
demned, as  likely  to  lead  to  rupture  of  the  cerebral 
vessels  durin?  the  act  of  vomitinij. 

In  persons  of  a  nervous  temperament,  and  espe- 
cially if  a  depletory  plan  of  treatment  has  been 
pursued  to  any  extent,  an  irritable  state  of  system 
becomes  developed,  which  persists  for  a  lengthened 
period  after  the  signs  of  concussion  have  passed 
away.  This  state,  more  frequent  in  delicate  fe- 
males, is  to  be  relieved  by  gentle  purges  and  slight 
stimuli,  with  small  doses  of  ammonia  and  cam- 
phor; and  opium  even  may  be  most  advantageously 
employed.  The  condition  may  be  generally  re- 
cognised by  a  pallid  countenance,  a  blanched  scle- 
rotic with  a  wild  expression  of  the  eye,  a  weak 
irritable  pulse,  throbbing  of  the  temporal  arteries, 
a  moist  skin  and  furred  tongue,  restlessness,  a  dis- 
position to  faintness,  and  occasionally  partial  or  com- 
plete amaurosis.  I  have  seen  this  condition  occa- 
sionally in  persons  habituated  to  the  use  of  ardent 
spirits,  in  whom  no  depletion  had  been  used  in  the 
treatment  of  concussion.  Such  are  the  cases,  in 
fact,  which  would  probably  end  in  delirium  tre- 
mens. A  full  dose  of  opium  often  aUays  the 
symptoms  at  once,  and  the  patient  from  that  mo- 
ment makes  a  satisfactory  recovery.  The  cautious 
use  of  opium  in  injuries  of  the  head  was  recom- 
mended by  Bromfield,  and  since  his  time  has  been 
advocated  by  Guthrie  and  most  writers  on  this 
subject.  As  there  is  necessarily  a  tendency  to  in- 
flammation of  the  brain  and  its  membranes  after 
severe  concussion,  the  after-treatment  is  of  the 
utmost  consequence.  In  most  cases  all  stimuli  are 
to  be  avoided  so  long  as  any  pain  in  the  head  re- 
mains and  there  is  the  slightest  tendency  to  re- 
lapse into  a  state  of  insensibility.  Country  air 
and  moderate  exercise,  tranquillity  of  mind,  with  a 
mildly  nutritious  diet,  and  careful  attention  to  the 
bowels,  will  do  more  to  complete  the  restoration  of 
the  patient  than  the  use  of  medicine. 

The  paralysing  influence  of  concussion  is  felt,  as 
we  have  already  shown,  according  to  its  degree,  on 
the  different  nervous  centres.  Thus  in  man  its 
first  effect,  in  its  simplest  form,  is  upon  the  cere- 
brum, properly  so  called;  and  it  is  only  in  its 
highest  degree  that  the  other  subordinate  parts  of 
the  nervous  system  become  aft'ccted,  as  is  shown 
in  the  dilated  condition  of  the  pupil,  in  the  ster- 
torous breathing,  and  in  loss  of  control  over  the 
sphincter  ani.  From  these  circumstances  wo  draw 
the  legitimate  inference  that  the  lesion  in  function 
of  the  organic  system  of  nerves  implies  an  extent 
of  injury  far  higher  than  is  indicated  by  the  mere 
cessation  of  sense  and  the  power  of  motion.  These 
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may  be  called  subordinate  parts  of  the  nervous  sys- 
tem. Let  us  not,  however,  be  misunderstood  upon 
this  subject,  for  it  is,  of  course,  not  disputed  that  they 
are  the  most  essential,  if  we  regard  man  as  a  mere 
animal.  The  term  is  only  used  as  expressive  of  the 
idea  of  their  inferiority  as  compared  with  the  in- 
tellect of  man. 

The  different  forms  of  insanity,  from  simple 
dementia  to  violent  mania,  may  be  mentioned 
in  the  category  of  the  occasional  consequences  of 
concussion.  The  condition  may  be  temporary, 
or  it  may  continue  through  life.  Of  the  latter 
Guthrie  (loc.  cit.)  mentions  two  instances  :  they 
were  both  followed  by  a  fatal  result.  This 
obviously  depends  upon  the  extent  of  injury  the 
brain  has  sustained,  for"  it  is  evident  that  if  severe 
organic  lesion  has  happened,  or  effusion  of  blood 
has  taken  place  into  the  arachnoid  cavity  to  any 
great  extent,  permanent  recovery  cannot  occur. 
Hewett  (loc.  cit.)  gives  a  good  illustration  of  this 
in  the  case  of  "  a  man,  aet.  fifty-three,  who  was  ad- 
mitted, under  Mr.  Cutler,  into  St.  George's  Hos- 
pital, twelve  hours  after  having  fallen  down  a  flight 
of  stairs  when  drunk.  His  case  was  thought  to  be 
one  of  severe  concussion  of  the  brain.  He  re- 
mained in  a  state  of  insensibility  for  two  days, 
passing  his  water  and  his  motions  under  him.  But 
by  the  third  day  he  was  able  to  answer  questions 
put  to  him,  and  henceforward  he  gradually  im- 
proved until  he  became  quite  collected.  His  face 
was  at  one  time  drawn  to  the  left  side,  and  there 
was  also  ptosis  of  the  right  eyelid;  but  within  a 
month  these  symptoms  had  passed  away  and  he  was 
allowed  to  get  up  and  go  about  the  ward.  At 
times  he  was,  however,  flighty  in  his  manner,  with 
partial  loss  of  memory.  An  attack  of  erysipelas 
carried  him  off  just  two  months  after  the  accident. 
The  brain-substance  was  perfectly  healthy,  but 
within  the  cavity  of  the  arachnoid  there  were  the 
remains  of  an  extensive  extravasation  of  blood, 
\yhich,  membrane-like,  was  adherent  to  the  pa- 
rietal layer  of  the  serous  membrane  corresponding 
to  the  upper  surface  of  both  hemispheres." 

It  is  remarkable,  but  a  few  cases  are  on  record  of 
the  fact,  that  a  rather  severe  concussion  of  the  brain 
has  been  followed  by  some  benefit  to  the  patient. 
Thus  a  restoration  to  reason,  after  deme7i(ia,occiirredL 
in  a  case  mentioned  by  Desault.  Mr.  Listen  {Ele- 
rnenis  of  Surgery)  mentions  the  case  of  an  old  nurse 
"  who  had  sustained  a  fracture  of  the  vertex,  with 
slight  depression  of  the  broken  part.  Stupor,  with 
other  symptoms  of  concussion,  was  the  immediate 
effect  of  the  injury,  but  disappeared  in  a  few  days. 
Her  hearing,  which  previous  to  the  injury  had 
long  been  so  obtuse  as  to  render  it  necessary  for 
her  to  discontinue  her  employment,  became  so  in- 
tensely acute  that  the  most  trifling  noise  became  a 
source  of  pain,  She  gave  immediate  orders  for  the 
clock  to  be  stopped,  the  ticking  of  which  annoyed 
her  greatly.  In  this  case,"  says  Liston,  "  there 
can  be  little  doubt  that  restoration  of  a  sense  which 
had  long  remained  dormant  arose  entirely  from 
cerebral  commotion,  as  no  discharge  of  blood  or 
other  fluid  occurred  from  the  cars  by  which  ceru- 
men accumulated  in  these  organs  might  have  been 
displaced." 

Mr.  Hyslop  {MSS.  on  Injuries  of  tlie  Head, 
Library  of  the  College  of  Surgeons)  relates  the  case 
of  a  boy  who  had  been  deaf  from  infancy,  and  who 
completely  and  permanently  obtained  his  hearing 
after  a  severe  concussion  of  the  brain.  We  forbear 
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to  speculate  on  the  probable  change  wliich  may 
have  happened  to  the  brain  under  such  extra- 
ordinary circumstances  as  these  just  related;  but 
they  are  by  no  means  devoid  of  interest  to  the 
practical  surgeon,  as  well  as  to  the  psychologist.] 

Compression  of  the  Brain. 
[In  severe  cases  of  concussion  of  the  brain  slight 
effusions  of  blood  take  place  frequently  on  the  sur- 
face of  this  organ,  or  into  its  texture  ;  and  I  have 
no  doubt  that  when  the  symptoms  of  concussion 
continue  for  any  length  of  time  the  veins  of  the 
brain  are  in  a  high  state  of  congestion  from  the  re 
mora  of  the  blood  arising  from  a  paralysed  state  of 
the  capillaries,  or  that  a  slight  effusion  of  blood 
has  happened.  But  it  cannot  be  said  that  cases  of 
this  description  are  cases  of  compression,  as  the 
characteristic  signs  of  pressure  are  either  absent  or 
are  so  obscure  as  not  to  be  recognised. 

Compression  of  the  brain  may  arise  from  the 
following  causes  : — First,  depressed  bone  ;  se- 
condly, effusion  of  blood  ;  thirdly,  suppuration  on 
the  dura  mater  ;  and  fourthly,  from  the  introduc- 
tion of  foreign  bodies,  as  bullets,  &c.,  which, 
lodging  under  the  bones  of  the  skull,  occasionally 
give  rise  to-pressure  on  the  brain.  These  are  all  the 
result  of  accidental  violence;  but  the  brain  may  be 
compressed  by  abscess  in  its  interior  as  well  as  by 
the  growth  of  various  tumors. 

Depression  of  bone  may  happen  in  any  part  of 
the  skull :  the  vault  of  the  cranium  is  the  most 
common  seat  of  such  depression;  but  pieces  of  the 
base  may  by  extraordinary  violence  be  forced  in 
upon  the  brain  and  thus  give  rise  to  pressure.  Such 
cases  have  been  alluded  to.  We  have  seen  the 
broken  orbital  plate  of  the  frontal  bone  pressing 
upon  the  under  surface  of  the  anterior  lobes.  The 
inner  table  may  press  upon  the  brain,  whilst  the 
outer  table  is  intact.  A  spiculum  of  bone  connected 
witli  the  inner  table  may  become  the  cause  of  se 
condary  pressure  by  lacerating  the  vessels  of  the 
surface  of  the  cerebral  hemispheres  or  one  of  the 
sinuses  of  the  dura  mater.  It  is  absurd  to  sup- 
pose that  the  brain  cannot  be  compressed.  Of 
course  the  unyielding  cranium  cannot  contain 
absolutely  more  than  its  original  contents  ;  but  the 
contents  of  the  skull  are  various,  and  as  the  brain 
is  surrounded  by  fluid  and  contains  much  blood  in 
its  interior,  the  cerebral  fibre,  surrounded  as  it  is 
by  blood  in  its  capillaries,  must  under  pressure  be  de- 
prived of  its  due  supply  of  blood.  The  immediate 
and  efficient  causes  of  pressure  upon  the  brain  may  be 
referred  to  one  of  five  general  heads: — First,  to  the 
unequal  and  unnatural  compression  of  the  cerebral 
fibre,  by  which  the  proper  relation  of  its  constitu- 
ent molecules  is  changed;  secondly,  to  the  arrest 
of  a  due  supply  of  oxygenated  blood  from  the 
pressure  on  the  arterial  circle  at  the  base;  thirdly, 
to  the  necessary  retardation  of  the  flow  of  blood 
through  the  veins,  and  the  consequent  contiimal 
contact  of  dark  venous  blood  with  the  delicate  neu- 
rine  ;  fourthly,  to  the  presence  of  effused  blood 
■within  the  arachnoid  cavity;  and  lastly,  to  in- 
jury of  the  medulla  oblongata,  the  great  centre 
of  the  respiratory  system  of  nerves,  whereby,  the 
pneumogastric  nerves  being  paralysed,  the  due  oxy- 
genation of  the  blood  is  seriously  interrupted. 

When  the  cranium  is  examined  after  death  from 
pressure   on  the  brain,  whether  from  depressed 
bone  or  from  effused  blood,  its  contents  will  be  1 
iound  to  have  widergone  the  following  changes : — 
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The  convolutions  of  the  brain  are  flattened  in  the 
vicinity  of  the  effusion;  the  cerebral  substance  is 
either  blanched  at  this  part  or  very  much  con- 
gested ;  the  remaining  portion  of  the  organ  is  in  a 
state  of  high  congestion,  the  veins  and  sinuses 
being  gorged  with  blood ;  and  the  arterial  circle  at 
the  base  is  empty.  The  ventricles  contain  little 
or  no  fluid;  indeed,  the  whole  cerebro-spinal  fluid 
appears  to  have  been  squeezed  out  of  the  cranium 
into  the  spinal  canal.  The  effects  of  pressure  on 
the  brain  may  be  observed  during  life  when  bone 
is  removed  by  the  trephine,  for  the  up-heaving  and 
subsiding  of  the  brain,  which  are  characteristic  of 
its  healthy  function,  have  either  entirely  ceased,  or 
are  so  indistinct  as  scarcely  to  be  recognised.  The 
consequences  of  pressure,  if  of  moderate  extent, 
and  if  it  implicate  ouly  the  white  fibres  of  the 
brain,  are  perceived  upon  those  parts  which  are  in 
connection  through  the  medium  of  the  nerves  with 
the  part  of  the  brain  the  seat  of  pressure,  and 
hence  the  explanation  of  those  partial  paralyses 
which  are  of  such  frequent  occurrence  as  the  re- 
sult of  slight  pressure  ;  but  if  the  effusion  be  ex- 
tensive so  as  to  interfere  with  the  general  circula- 
tion of  the  brain,  and  thus  to  place  it  in  the  condi- 
tion that  none  but  a  dark  venous  blood  comes  in 
contact  with  its  tissue,  the  effect  becomes  general, 
as  is  exemplified  in  the  disturbance  of  the  intellec- 
tual functions,  coma,  &c.  But  that  the  general 
effect  is  not  always  proportioned  to  the  quantity  of 
blood  effused  is  well  known.  The  seat  of  the  effu- 
sion has  a  marked  influence  in  this  respect,  effu- 
sions at  the  base  being  generally  attended  svith 
much  more  formidable  symptoms  than  those  occur- 
ring in  other  parts  of  the  brain  ;  and  when  the 
brain  itself  is  lacerated  the  contact  of  the  effused 
blood  with  the  delicate  tissue  of  the  brain  gives 
rise  to  a  train  of  most  serious  symptoms  diftering 
in  some  respects  from  those  of  pressure.  Pressure 
from  effused  blood  may  arise  from  a  rupture  of  one 
of  the  arteries  of  the  dura  mater,  from  the  lace- 
ration of  one  of  the  sinuses,  from  an  effusion  be- 
neath the  arachnoid  into  the  cells  of  the  pia  mater 
on  the  surface,  or  between  the  convolutions,  or  into 
the  substance  of  the  brain  itself,  or  it  may^  depend 
on  effusion  into  the  ventricles  of  the  brarii.  AVhen 
hfemorrhage  results  from  rupture  of  one  of  the  ar- 
teries of  the  dura  mater,  the  blood  is  almost  inva- 
riably found  between  the  bone  and  this  membrane; 
but  if  the  dura  mater  is  much  lacerated  it  may  es- 
cape into  the  arachnoid  cavity  and  become  diffused 
over  the  general  surface  of  the  brain.  The  blood 
which  is  poured  out  from  the  laceration  of  a  sinus 
may  escape  by  an  external  wound  or  through  the 
ear,  or  it  may  pass  into  the  arachnoid  cavity ;  but  it 
rarely  gives  rise  to  positive  signs  of  pressure. 
When  pressure  arises  from  matter,  the  pus  will  be 
found  either  on  the  surface  of  the  dura  mater  or  in 
the  arachnoid  cavity,  or  in  the  substance  of  the 
brain  in  the  form  of  abscess. 

Efi"usion  of  blood  as  a  cause  of  pressure  may  take 
place  instantaneously  on  the  receipt  of  the  injur)-, 
as  in  the  case  of  a  ruptured  sinus,  or  it  may  happen 
at  a  period  more  or  less  remote.  The  first  may  be 
denominated  primitive,  the  second  consectUivc. 
Consecutive  ha}morrhage  may  occur  at  a  consider- 
able interval  from  the  time  of  the  accident.  Of 
this  a  good  illustration  is  given  by  Sir  Beiijamin 
Brodie  :— "  A  man  thirty-five  years  of  age,  ni  the 
afternoon  of  the  8th  of  November,  fell  from  a  cart 
and  struck  his  Lead  against  the  pavement.  He 
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wiis  afterwards  taken  to  St.  George's  Hospital, 
talking  and  reeling  like  a  drunken  man.  On  the 
following  day  he  complained  of  headache,  but  was 
otherwise  well.  He  continued  without  any  symp- 
toms until  about  five  in  the  morning  of  the  12th  of 
November,  when  some  of  the  patients  in  the  same 
■ward  heard  him  talking  incoherently.  The  man 
became  insensible,  his  breathing  stertorous,  and 
pupils  dilated.  Blood  was  taken  from  the  arm, 
but  the  symptoms  were  not  relieved,  and  he  died 
in  about  half  an  hour  from  the  commencement  of 
the  attack.  On  examining  tlie  contents  of  the 
cranium  after  death,  a  thin  layer  of  blood  was 
found  extravasated  in  the  cells  between  the  tunica 
arachnoides  and  pia  matei-,  where  those  mem- 
branes cover  the  posterior  part  of  the  two  hemi- 
spheres of  the  cerebrum.  In  the  lower  part  of  the 
right  anterior  lobe  of  the  cerebrum  the  substance  of 
the  brain  had  been  ruptured,  and  underneath  this 
part,  between  the  dura  mater  and  the  tunica  arach- 
noides, there  was  a  collection  of  about  two  ounces 
of  blood.  This  last  had  all  the  appearance  of  a  re- 
cent extravasation,  and  seemed  to  give  a  satisfac- 
tory explanation  of  the  sudden  alteration  in  the 
symptoms  which  immediately  preceded  the  pa- 
tient's dissolution." 

Symptoms  of  Compression. — We  now  proceed 
to  the  consideration  of  the  symptoms  which  indi- 
cate compression  of  the  brain,  and  to  point  out 
the  means  of  distinguishing  it  from  concus- 
sion. In  allusion  to  concussion  it  has  been 
stated  that  its  essence  appears  to  consist  in  the 
momentary  discharge  of  nervous  power  from  the 
brain,  characterised  generally  by  a  sudden  depri- 
vation, partial  or  complete,  of  sense  and  the  power 
of  motion;  but  that  still  the  excito-motory  functions 
of  the  nervous  system  continue  in  a  state  of  acti- 
vity, as  is  evinced  by  a  continuation  of  the  respi- 
ratory movements,  &c.,  and  the  organic  system  of 
nerves  continue  their  office,  although  perceptibly 
impaired  in  energy  :  this  is  shown  by  the  con- 
tinued though  feeble  action  of  the  heart,  &c. 
Whereas  in  compression,  although  to  a  certain 
extent  some  analogy  may  be  found  to  the  physio- 
logical eifects  of  concussion,  yet  an  essential  diffe- 
rence exists  between  them.  What  then  are  the  signs 
of  compression  ?  They  may  be  easily  comprehended 
by  reference  to  an  ordinary  case.  A  person  receives 
a  blow  upon  the  head  by  which  a  portion  of  the 
cranium  is  forced  in  upon  the  brain,  and  the  first 
effect  is  a  sudden  deprivation  of  sense  and  the 
power  of  motion ;  in  fact,  he  is  stunned.  An  interval 
of  longer  or  shorter  duration  elapses,  when  warmth 
returns  to  the  surface  of  the  body,  and  signs  of 
returning  sensibility  begin  to  manifest  themselves 
by  pain  in  the  head,  as  expressed  by  the  patient  con- 
tinually raising  his  hand  to  the  seat  of  depression. 
Besllessness  and  jactitation  sometimes  are  present, 
or,  as  is  more  commonly  the  case,  the  patient  lies 
partially  comatose  and  stupid  as  if  inebriated,  and 
although  capable  of  being  roused  when  loudly  called 
to,  he  returns  an  unwilling  monosyllabic  reply 
■when  a  question  is  put  to  him.  Paralysis,  partial 
or  complete,  of  some  muscle  or  class  of  muscles  is 
a  very  common  attendant  on  compression.  The 
breathing  is  slow,  and  in  slight  cases  perfectly  free 
sligh  tly  stertorous,  the  stertor  being  iicrcoptible 
at  eacli  inspiration.  The  face  is  generally  fluslied. 
The  pulse  is  slow,  perhaps  only  forty  (or  even  less) 
in  the  minute,  and  labouring.  The  eyelids  are 
closed,  and  the  irides  are  remarkably  sluggish  in 


their  movements,  and  but  feebly  contract  on  the 
application  of  strong  light  transmitted  through  the 
pupil;  the  pupils  are  usually  dilated.  The  tempera- 
ture of  the  body  is  natural,  or  is  sunk  somewhat 
below  the  ordinary  standard.  Such  are  the  symp- 
toms indicating  pressure  upon  the  brain,  at  least  in 
the  less  severe  forms  of  the  disease,  and  they  re- 
semble in  some  respects  those  of  the  second  stage 
of  concussion. 

But  to  proceed  with  the  signs  of  compression  of 
a  higher  degree.  The  insensibility  becomes  abso- 
lute, as  is  exemplified  by  the  loss  of  common 
sensation,  by  the  total  loss  of  hearing  and  sight, 
by  the  dilated  state  of  the  pupils,  by  the  roll- 
ing upwards  of  the  eyes,  or  by  permanent  stra- 
bismus. The  muscular  system  generally  is  more 
deeply  affected,  and  hemiplegia,  at  first  partial,  is 
now  complete:  in  some  cases  the  patient  is  para- 
plegic. No  reflex  action  can  be  excited  by  tickling 
the  skin  of  the  limbs  of  the  affected  side.  The 
sphincter  ani  relaxes  and  permits  the  involuntary 
discharge  of  the  fseces,  and  the  urine,  at  first  re- 
tained, now  runs  off  involuntarily.  The  tempera- 
ture of  the  body  subsides.  The  pulse  becomes 
slower  and  weaker.  The  respiration  is  deeper, 
much  more  laborious,  and  loudly  stertorous.  The 
face  is  bloated,  or,  as  the  disease  increases,  livid 
and  pale.  The  paralysed  side  of  the  face  flaps  to 
and  fro  at  each  respiratory  effort;  the  patient  foams 
at  the  mouth;  and  "the  breath  is  emitted  from 
the  corner  of  the  mouth  like  a  whiff  or  puff  of 
smoke."  (Guihrie.)  Slight  muscular  twitchings  or 
even  partial  convulsions  frequently  occur  in  com- 
pression. 

Towards  the  termination  of  the  case  the  pulse 
increases  in  frequency,  and  occasionally  becomes 
intermittent  and  exceedingly  irregular;  the  respi- 
ratory movements  are  accelerated,  and  the  tempe- 
rature falls.  I  have  purposely  omitted  to  mention 
vomiting  as  a  sign  of  pressure :  it  indicates,  when 
present,  a  return  of  sensibility,  as  is  beautifully  il- 
lustrated by  the  observations  of  Sir  Benjamin 
Brodie,  who  says  that  he  has  known  the  patient 
to  become  sick  and  vomit  immediately  after  the 
depressed  bone  was  elevated.  This  point  has  been 
curiously  illustrated  by  an  experiment  of  Majendie, 
who  arrested  vomiting  by  pressure  on  the  medulla 
oblongata  of  an  animal  after  it  had  been  excited 
by  emetics. 

Such  a  combination  of  symptoms  implies  an  im- 
mense amount  of  compression  from  which  no  reco- 
very can  be  expected,  and  in  many  cases  may  be 
regarded  as  the  joint  effect  of  concussion,  compres- 
sion, and  laceration  of  the  brain. 

Although  the  symptoms  of  concussion  and  com- 
pression present  some  analogy,  which  renders  it  dif- 
ficult to  make  a  distinction  between  them,  yet,  by 
a  careful  analysis,  it  will  be  found  that  they  differ 
in  many  important  respects. 

Very  great  importance  should  be  attached  to  the 
durationof  concussion  as  a  simple  disease  of  the  brnin 
resulting  from  injury;  for  it  is  in  those  cases  where 
insensibility  continues  for  many  days,  that  the  diffi- 
culty and  importance  in  distinguisliing  the  symp- 
toms are  so  palpable.  Is  it  possible  to  fix  a  liniit  to 
the  duration  of  concussion  ?  Probably  not  :  at 
least,  wo  are  quite  sure  from  a  considerable  ex- 
perience that  the  effects  of  simple  concussion  may 
continue  for  many  days,  and  leave  no  trace  of  any 
permanent  mischief  behind. 

It  may  be  useful  to  add  a  brief  comparison  of  the 
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symptoms  of  concussion  and  compression.  In  concus- 
sion there  is  a  sudden  arrest  of  the  functions  of  the 
brain,  which,  after  a  longer  or  shorter  period,  are 
gradually  or  suddenly  restored  ;  in  compression, 
if  from  depressed  bone,  tlie  sensorial  functions  are 
either  wholly  arrested  or  so  far  interfered  with  as 
to  lead  to  some  serious  derangement,  which  con- 
tinues until  the  depressed  bone  is  elevated  ;  if 
the  compression  arises  from  effused  blood,  this  con- 
dition supervenes  gradually,  and  continues  until 
absorption  takes  place  or  the  patient  is  relieved 
by  operation.  In  concussion  the  temperature  of 
the  surface  of  the  body  sinks  below  its  natural 
level  ;  in  compression  it  is  generally  natural. 
In  concussion  the  pulse  is  quick,  weak,  irregu- 
lar, and  occasionally  intermits ;  in  compression 
it  is  slow  and  labouring,  sometimes  as  low  as 
forty  or  even  thirty-six  in  a  minute.  In  con- 
cussion the  pupil  of  the  eye  is  sometimes  con- 
tracted, or  if  dilated,  as  is  frequently  the  case,  it 
contracts  on  the  application  of  light;  in  compression 
it  is  dilated  and  immovably  fixed.  In  concussion 
the  breathing  is  natural  iind  regular  ;  in  compres- 
sion it  is  slow,  labouring,  and  stertorous.  In 
concussion  the  sphincters  continue  their  proper 
office;  in  compression  they  are  relaxed.  In  con- 
cussion there  is  an  absence  of  hemiplegia,  which 
exists  in  compression.  In  concussion  a  temporary 
paralysis  of  a  single  muscle  or  class  of  muscles,  as 
the  muscles  of  the  face  and  the  abducens  oculi, 
occasionally  exists;  but  persistent  paralysis  may 
be  regarded  as  the  result  of  pressure  rather  than  of 
concussion.  Finally,  it  may  be  assumed  that  what- 
ever disorder  of  the  cerebral  faculties  arises  from 
injury  of  the  head,  it  has  generally  a  tendency  to 
spontaneous  cure  in  concussion  ;  whilst  in  compres- 
sion it  persists  until  the  cause  of  pressure  is  removed. 

There  are  other  symptoms  of  an  equivocal  cha- 
racter in  compression  requiring  attention,  and  some 
further  remarks  on  the  rationale  symptomatum  may 
be  here  made  :  thus  a  fixed  pain  in  the  head  may 
frequently  be  regarded  as  indicative  of  pressure  on 
the  brain,  especially  if  accompanied  bj'  any  other 
sign.  Thus,  in  a  case  mentioned  by  Sir  Benjamin 
Brodie,  after  an  injury  to  the  skull  the  only  symp- 
toms were  a  fixed  pain  in  the  head  and  a  preter- 
natural dilatation  of  the  pupil  of  one  eye  :  in  this 
case  a  portion  of  the  parietal  bone  was  found  de- 
pressed ;  the  depressed  bone  was  raised,  and  the 
pain  ceased  immediate!}''.    A  case  is  related  by  Sir 
Astley  Cooper  which  shows  the  importance  of  this 
symptom :  a  man  suffered  from  extravasation  of 
blood  in  the  substance  of  the  brain  from  an  acci- 
dent; he  had  recovered  considerably,  although  pain 
in  the  head  continued  ;  he  died  three  months 
afterwards,  and  on  examination  a  coagulum  of 
blood  was  found  in  the  anterior  lobe  of  the  cere- 
brum.   No  distinction  can  be  made  of  the  kind  or 
degree  of  insensibility  in  concussion  and  compres- 
sion; where  insensibility  comes  on  gradually  after 
the  patient  has  recovered  somewhat  from  the 
primary  effects  of  concussion,  it  may  reasonably  be 
imputed  to  pressure  from  the  pouring  out  of  blood. 
A  simple  ilhistration  of  this  may  be  given  in  a  case 
related  by  Sir  Benjamin  Brodie  :  "  A  woman  re- 
ceived a  blow  upon  the  head,  after  which  she  was 
able  to  walk  iiorne,  complaining  that  her  head  was 
hurt,  and  that  slie  had  received  her  death-blow. 
In  an  hour  after  the  accident  slie  gradually  became 
insensible.    About  fourteen  hours  afterwards,  she 
was  brought  to  St.  George's  Hospital  labouring 


under  symptoms  precisely  corresponding  to  those 
described  by  Mr.  Abernethy  as  arising  from  con- 
cussion. These  symptoms  continued,  and  even 
rather  abated  than  increased,  until  the  third  day 
when  an  aggravation  took  place  and  she  expired 
On  exammation  eight  ounces  of  blood  were  found 
effused  beneath  the  dura  mater."  An  interesting 
example  of  a  similar  character  occurred  under  our 
own  observation,  and  doubtless  parallel  instances 
will  suggest  themselves  to  all  surgeons  of  experi- 
ence. A  young  man  was  knocked  down  whilst  fight- 
ing and  was  stunned  ;  he  speedily  recovered  his 
senses,  and  was  brought  to  the  London  Hospital 
complaining  of  pain  in  his  head.  As  he  walked 
along  the  ward  he  began  to  stagger,  and  with  dif- 
ficulty reached  his  bed  ;  his  breathing  became  " 
stertorous,  and  he  was  evidently  hemiplegic.  A 
swelling  was  found  in  the  temporal  region  of  one 
side,  and  on  dividing  the  skin  a  fracture  was  de- 
tected. The  trephine  was  instantly  applied,  and  a 
large  coagulum  was  found  on  the  surface  of  the 
dura  mater.  He  recovered  completely. 
_  When  insensibility  depends  on  depressed  bone, 
it  IS  often  extremely  difficult  to  distinguish  it  from 
that  which  occurs  in  simple  concussion.  The 
diagnosis  must  be  formed  from  its  intensity  and 
duration;  but  under  any  circumstances  we  maybe 
deceived,  for  in  severe  cases  of  concussion  this 
symptom  may  even  co-exist  with  stertor  and  other 
signs  of  compression,  and  after  a  time  they  may 
all  pass  off  and  leave  no  ill  effects  behind.  The 


trephine  is  therefore  not  to  be  hastily  resorted  to: 
the  patient  must  be  carefully  watched,  and  if 
the  symptoms  gradually  diminish  in  intensity  it  is 
better  to  wait,  as  there  is  great  probability  of  their 
entire  cessation  under  suitable  treatment.  If,  on  the 
contrary,  insensibility  continues,  and  if  the  breath- 
ing becomes  more  stertorous,  and  the  pulse  con- 
tinues slow  and  labouring,  and  especially  if  paralysis 
IS  present,  it  may  be  regai-ded  as  an  important  and 
positive  indication  of  pressure  on  the  brain.  Some- 
times a  sense  of  numbness  in  a  particular  part  re- 
mains as  the  sole  result  of  pressure  after  all  other 
signs  have  disappeared.  Insensibility,  as  shown  in 
a  total  loss  of  the  sense  of  sight  or  hearino-,  fre- 
quently depends  on  pressure,  yet  it  is  not  an  in- 
fallible sign,  and  therefore  cannot  be  considered 
pathognomonic.  We  must  rely  generally,  in  the 
formation  of  our  diagnosis,  rather  on  a  combination 
of  symptoms  than  on  any  individual  sign. 

There  is,  perhaps,  no  symptom  of  pressure  on 
the  brain  equal  in  importance  to  paralysis  :  it  is 
certainly  the  most  constant,  and  therefore  the 
most  to  be  depended  upon.  There  is  no  doubt 
that  even  in  the  worst  forms  of  the  disease  it 
may  be  altogether  absent  ;  nevertheless,  when- 
ever it  continues  after  the  effects  of 'concussion 
may  be  said  to  have  passed  away,  it  may  be 
regarded  as  an  almost  certain  sign  of  pressure. 
In  the  common  forms  or  milder  degrees  of  pressure, 
the  muscular  system  of  animal  life,  as  the  volun- 
tary muscles,  is  alone  affected;  whilst  in  the  more 
severe  forms  of  the  disease  tlie  muscular  s3-stem  of 
organic  life,  and  the  sphincter  muscles,  which  are 
under  the  influence  of  the  excito-motory  system 
of  nerves,  also  become  paralj^sed. 

When  hemiplegia  results  from  pressure  on  the  ce- 
rebrum, the  voluntary  muscles  are  affected  on  the 
side  opposite  to  the  seatof  pressure.  This  isan  axiom 
in  surgical  pathology.  There  can  be  no  doubt  on  this 
subject:  thefactis  universal,and  lias  been  recognised 
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since  the  days  of  Hippocrates.  Valsalva  remarks 
that  in  a  large  number  of  dissections,  when  one 
side  of  the  body  was  paralysed,  the  injury  con- 
stantly lay  on  the  opposite  side  of  the  brain  ;  and 
Morgagni  and  Lancisi  had  stated  that  "  one  might 
easily  conjecture  which  side  of  the  brain  was  in- 
jured, by  observing  on  which  side  the  patient  was 
paralytic."  { Van  Smieie7i.)  Sir  Benjamin  Bro- 
die  says  that  he  has  never  met  with  any  exception 
to  this  general  rule  ;  whilst,  according  to  Dr  J. 
Thomson  {Obs.  in  the  Military  Hosp.  of  Belgiuni), 
the  same  rule  usually  applies,  but  in  some  cases 
he  has  seen  paralysis  confined  to  the  upper,  and  in 
others  to  the  lower  extremity.  The  anatomical 
explanation  of  this  phenomenon  need  not  be  par- 
ticularly dwelt  upon  here  ;  the  physiological  ob- 
servations of  MUUer,  founded  on  the  experiments 
of  numerous  philosophers,  may  be  consulted  with 
great  advantage,  and  the  valuable  collection  of 
important  conclusions  deduced  therefrom  is  of  the 
highest  interest. 

Hemiplegia  is  certainly  more  frequently  ab- 
sent in  cases  where  blood  has  pressed  upon  the 
brain  after  an  accident,  than  where  it  has  been 
effused  in  an  apoplectic  attack,  and  where  the  rup- 
ture of  the  vessel  has  happened  in  the  cerebral  sub- 
atance.  It  is  difficult  to  account  for  this,  but  it 
probably  depends  on  the  fact  that  in  apoplexy  the 
blood,  being  usually  found  in  the  white  substance 
of  the  brain,  more  completely  interferes  with  its 
conducting  power,  and  the  voluntary  muscles  in 
communication  through  the  nerves  with  the  part 
compressed  become  paralysed. 

But  there  are  undoubtedly  many  cases  of  severe 
injury  to  the  cerebellum,  where  a  large  effusion  of 
blood  has  been  found,  in  which  the  hemiplegia 
corresponds  with  the  aide  of  the  injury.  Thus 
Morgagni  has  mentioned  some  cases  which  he 
says  are  invariably  fatal,  on  which  he  remarks 
"  that  in  some  cases  the  paralysis  was  on  the  in- 
jured side,  so  that  a  doubt  arose  whether  the  cause 
of  the  hemiplegia  may  not  general!}''  be  found  to 
vary  from  that  which  happens  in  the  cerebrum. 
Larrey  also  {Clinique  Chirurgicale)  admits  the  fact 
that  in  injuries  of  the  cerebellum  paralysis  occurs 
on  the  same  side,  but  speaks  most  positively  as  to 
the  universality  of  the  occurrence  of  paralysis  on 
the  opposite  side  of  the  body  in  effusion  upon  the 
cerebral  hemispheres.  It  is  difficult  to  explain 
these  phenomena  satisfactorily,  for  Flourens  and 
Hertwig  have  shown  experimentally  that,  in  inju- 
ries of  the  cerebellum,  loss  of  power  always  takes 
place  on  the  opposite  side,  as  is  the  case  in  inju- 
ries of  the  cerebrum.  However,  too  much  reliance 
must  not  be  placed  on  experiments,  however  care- 
fully conducted,  in  explanation  of  symptoms  which 
are  the  result  of  accidental  injuries. 

The  state  of  the  pupil,  in  injuries  of.  the 
brain,  should  be  closely  examined  as  affording 
a  most  important  means  of  diagnosis.  The 
iris  is  controlled  in  its  action  by  nerves  ori- 
ginating from  two  distinct  sources :  the  fibres 
surrounding  the  pupil  are  under  the  influence 
of  the  third  pair  of  nerves,  whilst  its  radiating 
fibres  are  regulated  by  the  filaments  of  the  sympa- 
thetic. In  simple  concussion  the  pupil  is  generally 
contracted,  whilst  in  compression  it  is  generally 
iliiated.  As  far  as  our  own  observations  ex- 
tend, this  is  the  general  rule,  but  it  must  be 
admitted  there  are  many  exceptions  difficult  to 
explain.    Thus,  in  cases  of  severe  concussion,  we 
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have  often  seen  the  pupil  dilated  on  both  sides; 
and  in  fatal  compression  both  pupils  have  been 
found  contracted  to  the  utmost.  Indeed,  the  dif- 
ficulty of  diagnosis  in  many  cases  may  be  well 
conceived  by  what  Hennen  remarked — namely, 
that  in  some  cases  the  pupils  were  contracted,  in 
others  dilated,  where  the  injury  was  nearly  of  a 
similar  nature  and  degree  ;  while  sometimes  in 
the  same  patient  one  pupil  was  dilated  and  the 
other  much  contracted.    {Hennen,  p.  300,  301.) 

Sir  Benjamin  Brodie  has  seen  the  pupils  dilate 
with  the  absence,  and  contract  with  the  presence, 
of  light,  although  the  patient  lay  in  a  state  of  com- 
plete insensibility,  and  did  not  seem  to  be  at  all 
conscious  of  the  impressions  made  on  the  retina. 
He  admits,  however,  that  this  is  a  rare  occurrence, 
and  that,  when  the  other  symptoms  of  pressure  are 
present,  ilie  pupils  are  generally  insensible  and  mo- 
tionless, and  mostly  dilated,  though  sometimes  con- 
tracted. Every  surgeon  of  experience  must  be 
aware  of  another  circumstance  mentioned  by  the 
same  surgeon  ;  namely,  that  it  is  not  uncommon 
for  the  pupils  to  remain  for  a  time  in  a  state  of 
dilatation,  then  to  become  suddenly  contracted, 
and,  after  remaining  so  for  a  longer  or  shorter 
time,  to  become  again  dilated;  these  changes  tak- 
ing place  independently  of  light  and  darkness. 
When  the  pupils  have  been  dilated.  Sir  Benjamin 
Brodie  has  frequently  known  them  to  become  con- 
tracted after  the  abstraction  of  blood  ;  the  dilata- 
tion returning  as  soon  as  the  immediate  effect  of 
the  bloodletting  had  ceased.  He  adverts  to  a  curi- 
ous case,  reported  by  Dr.  Hennen,  in  which  blood 
was  extravasated  between  the  membranes  of  the 
brain,  and  in  which  the  pupils  sometimes  dilated  in 
an  increased  light,  and  contracted  in  a  diminution  of 
it.  (See  Med.  Chir.  Trans,  vol.  xiv.  p.  352.)  An- 
other observation  made  by  Sir  Benjamin  Brodie, 
is  an  occasional  insensibility  of  one  iris,  dilatation 
of  the  pupil,  and  a  ptosis,  continuing  after  the  sub- 
sidence of  the  general  insensibility  of  the  body, 
and  even  unattended  with  loss  of  vision.  (Vol. 
cit.  p.  354.) 

Some  further  observations  of  Sir  Benjamin  Bro- 
die show  the  difficulty  which  attaches  to  this 
subject.  He  says  :  "  In  a  patient  in  St.  George's 
Hospital,  in  whom  there  was  an  extravasation  of 
blood  on  the  upper  part  of  the  right  hemisphere 
of  the  cerebrum,  and  no  cause  of  pressure  else- 
where, both  pupils  were  insensible  and  motion- 
less; but  the  right  pupil  was  in  a  state  of  dilatation, 
and  the  left  in  a  state  of  contraction.  In  another 
patient,  in  whom  there  was  fracture  and  depression 
of  the  left  parietal  bone,  the  left  pupil  was  perma- 
nently dilated,  the  right  pupil  being  in  its  natu- 
ral state.  In  a  third  case,  in  whicli  there  was  a 
fracture  and  depression  of  the  frontal  bone,above  the 
right  supraciliary  ridge,  there  was  dilatation  of  the 
left  pupil  ;  and  again  in  a  fourth  case,  where  there 
was  a  fracture  with  depression  in  the  same  situa- 
tion as  in  the  case  last  mentioned,  and  no  cause  of 
pressure  elsewhere,  both  pupils  were  dilated  and 
equally  insensible,  but  immediately  regained  their 
sensibility  and  power  of  contraction  on  the  depres- 
sion being  elevated." 

In  cases  where  one  pupil  is  contracted  and  the 
other  dilated,  we  have  generally  found  that  the  di- 
lated pupil  corresponds  to  the  side  on  which  the 
greatest  amount  of  mischief  to  the  brain  exists. 
(Sec  Med.  Gazette,  June  30,  1838.)  Whether 
this  admits  of  explanation  from  the  fact  that  the 
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third  nerve  takes  its  origin  from  tlie  brain  prior  to 
any  decussation  of  tlie  cerebral  fibres,  or  whether 
It  depends  on  injiuy  to  the  third  nerve  itself  at  its 
ongni  or  where  it  crosses  the  base  of  tlie  skull,  we 
do  not  know  ;  but  the  examinations  we  have  made 
of  fractured  skulls  with  cerebral  compression,  lead 
us  to  the  impression  that  the  cause  is  by  no 
means  uniform,  although  the  effect  is  as  stated. 
There  is  no  doubt  much  difficulty  in  explaining 
the  varied  effects  of  injury  of  the  brain  on  the  cere- 
bral nerves  themselves,  as  most  of  them  take  their 
origin  from  the  brain  prior  to  the  decussation  of 
the  cerebral  fibres.    Burdach  found,  in  twenty- 
eight  cases  of  cerebral  lesion  of  one  side,  the 
muscles  of  the  opposite  side  of  the  face  were  para- 
lysed; in  ten  cases,  those  of  the  same  side.  Para- 
lysis of  the  eyelid  was  found  in  six  cases  on  the 
same  side  ;  in  five,  on  the  opposite.    Paralysis  of 
the  muscles  of  the  eyeball  occurred  in  eight  cases  on 
the  same  side  ;  in  four,  on  the  opposite.  Paralysis 
of  the  iris  occurred  in  five  cases  on  the  same  side  ; 
in  five,  on  the  opposite.  {MuUer's  Physiology,  vol.  i.' 
p.  842.)    The  collection  of  numerous  cases  and 
their  results  by  Burdach  is  exceedingly  interest- 
ing as  bearing  on  the  subject  of  hemiplegia.  Thus, 
in  two  hundred  and  sixty-eight  cases  of  lesion  of 
one  side  of  the  brain,  ten  presented  paralysis  on 
both  sides  of  the  body,  and  two  hundred  and 
fifty-eight  hemiplegia,  in  only  fifteen  of  which  was 
the  paralysis  of  the  same  side  as  the  lesion.   ( Mill 
lev,  loc,  cit.)     This  quite  confirms  the  result  of 
the  observations  of  all  practical  surgeons.  Pres- 
sure on  the  brain  not  unfrequently  produces  amau- 
rosis ;  and  when  this  happens  the  loss  of  sight 
occurs  as  frequently  on  one  side  as  the  other. 
This  is  probably  owing  to  the  partial  decussation 
of  the  fibres  of  the  optic  nerve  at  their  union.  The 
idea  is  strengthened  by  the  fact  that  in  animals 

where  the  decussation  is  more  perfect  the  eye  is 

always  rendered  amaurotic  on  the  side  opposite  the 

seat  of  pressure. 

The  occasional  occurrence  of  convulsions  in  com 

pression  has  been  observed  from  the  time  of  Hippo- 
crates, who  remarks,  "that  if  the  wound  be  situated 

on  the  left  side,  convulsions  will  seize  the  right  side 

of  the  body;  or  if  the  wound  be  on  the  right  side 

of  the  head,  the  convulsion  attacks  the  left  side  of 

the  body."     (Hippocrales,  Syd.  Soc.  edition,  p. 

464.)    Hildanus  mentions  two  cases  of  convulsions 

accompanying  paralysis  where  bone  was  pressing 

on  the  brain;  in  both,  the  convulsions  and  para- 
lysis existed  on  different  sides,  the  paralysis  being 

on  the  opposite,  and  the  convulsions  occurring  on 

tlie  same  side  as  the  injury.  (  Van  Swielen.)  Simi- 
lar observations  have  been  made  from  time  to 

time  in  cases  of  cerebral  compression.  Thus  Mayo 

{Outlines  of  Physiology)  relates  the  case  of  a  man 

twenty-four  years  of  age,  who  was  admitted  into 

the  Middlesex  Hospital  in  a  fit.  "  He  was  drowsy, 

heavy,  and  stupid;  the  pulse  was  small  and  slow. 

The  left  arm  and  leg  were  powerless,  and  the  face 

was  drawn  to  the  right  side.    When  put  to  bed, 

he  was  seized  with  a  rigor,  and  the  right  side  of  the 

body  became  convulsed;  he  was  relieved  at  first 

by  bleedmg,  but  he  died  completely  comatose.  A 

large  cavity  filled  with  blood  occupied  the  centre 

01  the  right  hemisphere  of  the  brain.    There  was 

a  Slight  sangumeous  effiision  on  tho  left  hemi- 
sphere. 

f.J,r,*i®-  collected  by  Burdach,  convulsions 

occurred  in  twenty-five  cases  on  the  same  side  of 


the  body  as  the  disease;  in  only  three  cases  on 
the  opposite  side.  In  thirty-six  cases  of  lesion  of 
one  corpus  striatum,  attended  with  paralysis  of  the 
opposite  side  of  the  body,  convulsions  occurred  on 
the  same  side  as  the  cerebral  disease  in  six  in- 
stances and  in  no  instance  on  the  opposite  side. 

Wi  h  regard  to  convulsions,  it  appears  querf- 
tionable  whether  they  really  are  sjnnptomatic  of 
compressmnat  all  or  whether  they  are  not  attri- 
butable to  cerebral  irritation  rather  than  to  pres- 
sure. It  has  been  stated  that  convulsions  frequentlv 
attend  concussion  of  the  brain  ;  but  convulsions 
under  such  circumstances  are  general  and  not 
partial,  and  they  pass  away  leaving  no  ill  effects 
behind;  whilst  in  extensive  lacerations  of  the  cere- 
bral hemispheres  convulsions  are  often  the  harbin- 
ger of  death.    There  are  two  interesting  cases  re- 
lated by  Sir  Benjamin  Brodie,  which  are  here  briefly 
referred  to,  as  showing  the  difficulty  of  this  sub- 
ject :  m  the  first,  convulsions  arose  from  concus- 
sion; in  the  second,  they  appeared  to  depend  on 
pressure  from  a  smaU  clot  of  blood  on  the  dura 
mater.    "  A  gentleman  was  thrown  from  his  horse 
and  received  a  blow  which  caused  the  scalp  to  be 
separated  to  a  considerable  extent  from  the  ante- 
rior part  of  the  head,  and  occasioned  a  fracture  of 
the  frontal  bone,  but  without  depression.    He  was 
taken  up  in  a  state  of  insensibility.    He  was  in 
this  state  a  few  minutes  afterwards,  when  he  was 
seized  with  violent  convulsions,  his  limbs  being 
moved  in  various  directions,  and  with  such  force 
that  it  was  with  much  difficulty  that  several  per- 
sons could  hold  him.    The  convulsions  continued 
for  about  half  an  hour,  when  they  subsided,  leaving 
him  in  a  state  of  stupor.    Blood  was  now  taken 
from  the  arm,  after  which  he  began  to  regain  his 
sensibility.    On  the  following  day  his  sensibility 
was  completely  restored,  and  he  recovered  without 
any  unfavourable  symptoms."    The  next  case  oc- 
curred under  the  care  of  Mr.  Keate  :  "  A  man  was 
admitted  into  St.  George's  Hospital,  having  fallen 
from  the  top  of  a  coach  and  struck  his  head.  He 
was  stunned,  and  continued  insensible  after  being 
brought  to  the  hospital.    At  the  end  of  two  days, 
when  he  began  to  recover  from  his  state  of  stupor, 
he  was  seized  with  violent  convulsions,  affecting 
not  only  the  muscles  of  the  limbs,  but  also  those  of 
the  face.     The  first  attack  of  convulsions  con- 
tinued about  six  minutes,  but  this  was  succeeded 
in  the  course  of  an  hour  and  a  quarter  by  four  simi- 
lar attacks,  and  in  spite  of  a  considerable  quantity 
of  blood  taken  from  the  arm.    Mr.  Keate  dis- 
covered a  fracture  at  the  posterior  part  of  the  left 
parietal  bone,  extending  into  thelarabdoidal  suture, 
with  slight  depression.    At  this  part  Mr.  Keate 
applied  a  saw,  and  removed  the  depressed  portion 
of  bone.    A  small  coagulum  of  blood  was  found 
lying  on  the  surface  of  the  dura  mater,  and  this 
having  been  exposed,  there  was  no  recurrence  of 
the  convulsions."    The  observations  of  Sir  Benja- 
min Brodie,  on  these  and  other  cases  of  like  nature, 
are  so  appropriate  that  no  apology  is  required  for 
their  introduction :  "  I  have  not  observed  convul- 
sions take  place  where  there  are  symptoms  indi- 
cating the  existence  of  considerable  pressure  on  the 
brain.    The  pressure  in  these  cases  does  not  de- 
stroy the  functions  of  the  brain  :  it  seems  to  act 


merely  as  a  cause  of  irritation;  and  the  operation 
of  it  may  be  compared  to  that  of  an  exostosis,  or 
other  tumor,  in  producing  fits  of  epilepsy." 

Thomson,  in  a  few  coses  which  came  under  his 
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notice,  in  which  convulsions  occurred,  saw  them 
cease  immediately  after  the  elevation  of  the  bone. 

Convulsions  accompanying  pressure  may  Bome- 
times  depend  on  the  want  of  a  due  supply  of  blood 
to  the  brain  from  the  impeded  circulation  through 
the  circle  of  Willis,  and  would  therefore  come  un- 
der the  same  category  as  those  instances  of  epilep- 
tiform convulsions  occurring  after  ligature  of  one  or 
other  of  the  carotid  arteries.  These  attacks  always 
happen  on  the  corresponding  side. 

But  whether  convulsions  depend  on  pressure  or 
on  cerebral  irritation,  the  fact  remains  the  same, 
namely,  that  if  they  accompany  paralysis  resulting 
from  pressure,  the  paralysis  occurs  on  the  opposite 
side,  and  the  convulsions  on  the  same  side  as  the 
injury.  This  is  very  difficult  to  account  for.  Can 
the  same  cause  produce  effects  so  different  ?  Most 
probably  not.  We  cannot  help  believing  that  in 
most  cases  there  are  two  causes  in  operation  as  the 
result  of  the  injury  when  such  a  combination  of 
circumstances  happens,  and  that  these  causes  are 
found  acting  on  opposite  sides  of  the  brain:  possibly 
it  may  happen  that  where  effusion  has  occurred  on 
one  side  to  such  an  extent  as  to  induce  paralysis 
of  the  opposite  side  of  the  body,  some  slight  eflfu- 
sion  has  happened  into  the  cineritiousneurine  of  the 
other  side,  which  induces  convulsions  ;  and  that 
these  convulsions  would  affect  all  the  muscles  be- 
longing to  the  voluntary  system  of  one  side  equally 
with  the  other,  if  the  paralysed  muscles  were  not 
incapable  of  being  convulsed.  The  subject  is  in- 
volved in  much  intricacy,  and  I  refer  the  reader  to 
observations  of  Hakemeand  and  Flourens,  which 
are  detailed  in  the  second  volume  of  Mliller's  Phy- 
siology, p.  840,  &c.,  translated  by  Baly. 

The  circulatory  system  is  evidently  affected  more 
or  less  in  compression  of  the  brain,  as  is  shown  by 
the  remarkable  sinking  of  the  pulse  in  frequency, 
whilst  the  heart  retains  its  original  power,  as  is 
exemplified  by  what  is  ordinarily  termed  a  sloio 
labouring  pulse ;  this  is  regarded  as  almost  charac- 
teristic of  compression.  It  is  true  the  pulse  is 
Bometimes  intermittent  under  pressure  on  the  brain, 
as  Dr.  J.  Thomson  remarks  ;  but,  nevertheless, 
most  authorities,  as  Abernethy,  Brodie,  and  Guth- 
rie, consider  the  slow  labouring  pulse  as  the  pecu- 
liar pulse  of  pressure  from  whatever  cause.  How- 
ever, it  frequently  happens  that  in  most  extensive 
effusions  of  blood  on  the  brain,  especially  just 
prior  to  death,  the  pulse  is  increased  in  frequency, 
and  becomes  intermittent.  In  children  there  is  a 
diminished  frequency  in  compression,  as  in  the 
adult ;  but  the  pulse,  under  the  age  of  ten  years, 
rarely  sinks  below  fifty. 

The  effect  is  very  similar  when  all  commu- 
nication between  the  brain  and  spinal  cord  is 
destroyed  by  section  under  experiment,  or  by  de- 
struction of  a  portion  of  the  spinal  marrow  from 
a  fracture  of  the  spine,  if  this  occurs  in  the  lower 
cervical  or  upper  dorsal  region.  Whether  the  pres- 
sure arises  from  depressed  bone  or  from  effusion  of 
blood  upon  the  brain,  the  effect  is  similar.  Brodie 
remarked  in  one  instance  that  the  pulse  increased 
in  frequency  twenty  beats  in  one  minute  as  the 
pressure  was  removed  by  operation.  In  another 
case  the  pulse,  before  imperceptible,  became  dis- 
tinct and  beat  with  considerable  strength  as  the 
bono  was  raised.  If  blood  is  abstracted  from  the 
arm  in  any  large  quantity,  under  pressure  from  ex- 
travasation, the  pulse  often  begins  to  sink  most 
rapidly;  whilst  in  the  struggling  of  the  patient 
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during  the  operation  of  trephining,  it  becomes  at 
first  remarkably  accelerated,  and  then  sinks  as 
rapidly  in  power  and  frequency,  so  that  it  is  often 
impossible  to  judge  by  the  pulse  of  the  effects  of 
the  operation.  The  pulse  usually  remains  in  the 
same  state  until  the  cause  of  pressure  is  removed, 
and  the  heart's  action  will  often  continue  sluggish 
after  many  of  the  other  signs  of  pressure  have 
disappeared.  The  nerves  of  organic  life  are  in- 
fluenced indirectly  in  cerebral  compression,  and  a 
constipated  state  of  the  bowels  shows  clearly  that 
the  muscular  coat  of  the  intestines  throughout 
their  whole  course  is  destitute  of  a  due  supply  of 
nervous  influence. 

Although  the  respiratory  fimctions,  both  in 
their  mechanical  and  chemical  actions,  proceed 
with  great  regularity  in  milder  cases,  yet  in  cases 
of  greater  severity  it  is  not  so  ;  the  stertorous 
breathing,  the  prolonged  respiratory  effort,  the 
raucous  rattle  in  the  trachea  and  air  cells,  and  the 
altered  colour  of  the  blood  itself  from  want  of  due 
aeration  and  consequent  oxygenation,  show  clearly 
how  powerfully  the  whole  respiratory  system  is 
affected  by  the  paralysing  influence  of  cerebral 
compression  on  the  par  vagura.  When  the  arteries 
of  the  scalp  are  divided  by  accident  or  during  the 
operation  of  trephining,  the  blood  escapes  of  a  dull 
venous  hue,  and  it  often  changes  to  its  proper  arte- 
rial character  as  the  pressure  is  removed. 

Treatment. — If  the  symptoms  of  pressure  are 
fairiy  attributable  to  the  depressed  bone,  the 
trephine,  Hey's  saw,  or  the  elevator  must  be 
employed.  In  a  case  of  simple  depression  of  re- 
cent occurrence,  and  where  doubtful  signs  of  pres- 
sure exist,  it  is  prudent  to  adopt  the  advice  of  Pott, 
and  wait  some  time  to  see  whether  the  symptoms 
may  not  be  attributable  to  concussion,  in  which 
case  they  gradually  pass  away.  Hence  it  is  far 
better  to  pause,  as,  under  the  employment  of  brisk 
mercurial  purgatives,  cold  applications,  and  the 
occasional  resort  to  bleeding  from  the  arm  or  by 
leeches,  the  symptoms  may  all  gradually  disap- 
pear and  leave  no  effect  behind.  If,  on  the  con- 
trary, the  symptoms  increase  in  intensity,  the 
depressed  bone  should  be  immediately  raised. 

The  distinction  between  compression  from  de- 
pressed bone  and  from  hajmorrhage  on  the  surface 
of  the  dura  mater  is  not  always  apparent,  although, 
as  a  general  rule,  it  will  be  found  that  in  the  former 
case  they  appear  at  once,  and  continue  without  any 
decided  increase  in  intensity  until  the  bone  is 
raised,  whilst  in  the  latter  they  come  on  gradually 
and  afterwards  increase  rapidly  in  intensity;  but 
there  are  many  exceptions  to  this  rule,  and  we  have 
seen  a  fatal  cITusion  upon  the  dura  mater  with  only 
slight  symptoms  of  insensibility,  and  these  by  no 
means  increasing  to  the  termination  of  the  life  of 
the  patient. 

Where  any  doubt  exists  as  to  tho  precise  seat 
of  the  pressure,  that  unerring  sign,  hemiplegia,  on 
the  side  opposite  becomes  a  valuable  diagnostic 
mark,  and  consequently  suggests  the  proper  line  of 
practice  to  be  pursued.  It  is  quite  evident  from 
cases  already  related  that  the  operation  may  in 
some  cases  be  almost  indefinitely  postponed,  and 
may  be  performed  with  every  prospect  of  success 
at  a  period  remote  from  the  first  indication  of 
pressure. 

After  the  bone  is  raised,  the  sensorial  functions 
are  either  immediately  restored,  or  the  recovery 
takes  place  more  gradually,  but  not  tho  less  per- 
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manently.  The  after-treatment  consists  in  the  use 
of  mild  antiphlogistic  remedies  with  the  greatest 
attention  to  quietude  of  mind  and  body. 

Blood  may  be  poured  out,  first,  between  th 
bone  and  dura  mater;  secondly,  between  the  layer: 
of'  this  membrane  and  in  the  arachnoid  cavity, 
thirdly,  hsemorrhage  may  take  place  in  the  cellular 
tissue  under  the  arachnoid;  fourthly,  in  the  sub 
stance  of  the  hemispheres;  and  lastly,  in  the  in 
terior  of  the  ventricles.     It  may  occur  on  th 
surface  of  the  hemispheres,  between  the  hemi 
spheres,  or  at  the  basis.  It  may  be  the  result  of  a 
rupture  of  one  of  the  arteries  of  the  dura  mater  or 
of  one  of  its  sinuses,  of  the  arteries  of  the  brain 
itself,  or  of  the  veins  upon  the  surface  of  the  brain 
In  many  severe  injuries  of  the  head,  the  effusion 
occurs  from  all  sources  simultaneously.    The  most 
remediable  form  of  haemorrhage  is  that  depending 
on  a  rupture  of  one  of  the  arteries  of  the  dura 
mater,  when  the  blood  is  collected  between  this 
membrane  and  the  bone.    When  blood  is  poured 
into  the  arachnoid  cavity  from  a  wounded  sinus, 
this  membrane  is  necessarily  lacerated.  Rupture 
of  the  spinous  artery  is  perhaps  the  most  common 
cause  of  pressure  from  eff'used  blood,  and  is  gene 
rally  dependent  on  a  fracture  traversing  the  groove 
of  this  vessel  transversely  or  obliquely.    When  a 
rupture  of  the  spinous  artery  happens  it  will  be 
found  generally  that  a  large  collection  of  blood 
occurs  beneath  the  temporal  aponeurosis.  Abernethy, 
adopting  the  doctrine  of  Celsus,  says,  "  If  there  is 
so  much  blood  on  the  dura  mater  as  materially  to 
derange  the  functions  of  the  brain,  the  bone  to  a 
certain  extent  will  no  longer  receive  blood  from 
■within,  and,  by  the  operation  performed  for  its 
exposure,  the  pericranium  must  have  been  sepa- 
rated from  its  outside.    I  believe  that  a  bone  so 
circumstanced  will  not  bleed;  and  I  am  at  least 
certain  it  cannot  with  the  same  freedom  uad  cele- 
rity as  it  does  when  the  dura  mater  is  connected 
with  it  internally."  {Ahernelhy''s  Surg.  WorJcs,  vol. 
ii.  p.  47.) 

Guided  by  the  tumefaction  of  the  scalp,  the  sur- 
geon in  such  cases  should  cut  down  upon  the  bone, 
and,  having  ascertained  the  seat  of  fracture,  proceed 
at  once  to  the  removal  of  the  bone.  The  temporal 
aponeurosis  may  require  division  to  obtain  a  fair 
exposure  of  the  fracture  or  suspected  wound  of 
■Jhe  spinous  artery.] 

The  effused  blood  is  frequently  situated  below 
the  part  on  which  the  violence  has  operated;  and 
hence,  when  such  part  is  pointed  out  by  a  woimd 
or  discoloration  of  the  scalp,  or  a  fracture,  and 
the  symptoms  of  pressure  are  considerable,  with 
paralysis  on  the  opposite  side  of  the  body,  I  should 
have  no  hesitation  about  immediately  trephining  in 
the  situation  of  the  external  injury.  I  have  seen 
many  cases  in  which  such  practice  was  justified  by 
the  result;  and  even  when  no  extravasation  ex- 
ists, this  plan  will  sometimes  detect  a  depression 
ot  the  inner  table  of  the  skull,  and  be  the  means  of 
saving  life,  as  happened  in  one  very  remarkable 
case  which  I  trephined  at  Brussels  after  the  battle 
t  t:^}       ■  it  would  be  wrong 

to  hold  out  the  expectation  that,  by  acting  on  this 
principle,  the  surgeon  will  always  find  blood  im- 

TvfTf^  ""w-  '.''^  P'""'  '^^'inium  which  he 

Tu  de  to'ih  Wuh  respect  to  a  fracture  also,  as  a 
m  casoe  of  ^^T  "PPli'^'ition  of  the  trephine 

"acious,  dissections  proving  that  nuiSeroua  frac- 
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tures  of  the  skull  are  unattended  with  any  effusion 
of  blood  immediately  under  them;  and  his  expe- 
rience taught  him  that  the  most  frequent  cases 
were  those  in  which  there  was  either  extravasation 
without  fracture,  or  a  fracture  with  blood  effused 
in  apart  of  the  head  remote  from  the  injury  of  the 
bone.    {(Euvres  Chir.  t.  ii.  p.  130.)    Even  when 
blood  is  seen  issuing  from  the  fissure,  he  regards  it 
as  no  proof  of  the  dura  mater  being  detached,  as 
such  blood  may  proceed  from  the  vessels  of  the 
diploe.    (p.  31.)    But  what  is  to  be  done  when 
dangerous  symptoms  of  pressure  prevail,  without 
any  external  mark  to  denote  what  part  of  the  head 
has  received  the  blow,  or  whether  any  at  all  ?  for 
a  general  concussion  of  the  head  may  produce  an 
effusion  of  blood  within  the  cranium.  Under  these 
circumstances  Pott  was  against  the  operation, 
and  says  that  "  the  only  chance  of  relief  is  from 
phlebotomy  and  an  open  belly,  by  which  we  may 
hope  so  to  lessen  the  quantity  of  the  circulating 
fluids  as  to  assist  nature  in  the  dissipation  or  absorp- 
tion of  what  has  been  extravasated.    This  is  an 
effect  which,  although  not  highly  improbable  in 
itself,  yet  is  not  to  be  expected  from  a  slight  or 
trifling  application  of  the  means  proposed.  The 
use  of  them  must  be  proportioned  to  the  hazard  of 
the  case.    Blood  must  be  drawn  oif  freely  and  re- 
peatedly, and  from  different  veins;  the  belly  must 
be  kept  constantly  open,  the  body  quiet,  and  the 
strictest  regularity  of  general  regimen  must  be 
rigidly  observed.    By  these  means  very  alarming 
symptoms  have  now  and  then  been  removed,  and 
people  in  seemingly  very  hazardous  circumstances 
have  been  recovered."    Desault  also  promulgated 
the  same  advice,  and  blamed  the  doctrine  formerly 
in  vogue,  that  it  was  better  to  apply  the  trephine 
many  times  uselessly  than  to  let  a  single  extrava- 
sation remain -undetected;  for  he  was  firmly  con- 
vinced that  the  trephine,  when  used  on  this 
principle,  was  a  source  of  greater  mischief  than  the 
effused  blood  itself.    {CEuvrcs  Chir.  t.  ii.  p.  34.) 
The  same  doctrine  is  espoused  by  Sir  Astley 
Cooper  {Lectttres,  6fc.  vol.  i.  p.  288),  and  I  believe 
by  all  the  best  modern  surgeons. 

[If  the  effusion  is  extensive  it  ma}"-  be  requisite 
to  remove  two  or  more  portions  of  bone.  In  some 
cases  where  the  injurj-^  depends  on  topical  violence, 
and  the  bone  is  comminuted,  and  the  necessity  of 
trephining  is  necessarily  obviated,  the  removal  of 
the  comminuted  portions  will  suffice  for  the  escape 
of  the  effused  blood. 

In  the  absence  of  any  discoverable  fracture, 
when  a  free  incision  has  been  made  down  to  the 
bone,  and  severe  symptoms  of  pressure  continue, 
we  may  unhesitatingly  adopt  the  advice  given  by 
Pott  and  Brodie,  and  proceed  to  the  removal  of 
the  bone  by  the  trephine.  Brodie  says  :  "  Where 
no  fracture  is  discoverable,  yet  if  there  is  other 
evidence  of  the  injury  having  fallen  on  that  part 
of  the  cranium  in  which  the  middle  meningeal 
artery  is  situated,  the  use  of  the  trephine  may  be 
resorted  to  on  speculation  rather  than  that  the 
patient  should  be  left  to  die  without  an  attempt 
being  made  for  his  preservation.  I  cannot  indeed 
adduce  any  particular  experience  of  my  own  in 
favour  of  what  is  here  recommended;  but  I  con- 
ceive that  the  instances  which  have  been  recorded, 
which  the  middle  meningeal  artery  has  been 
uptured  without  any  fracture  of  the  bone,  and 
the  known  fact  that  there  is  sometimes  a  fracture 
the  inner  table  of  the  skull  while  there  is 
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rone  of  the  outer  table,  sufficiently  justify  such  an 
experiment  in  desperate  cases,  or  even  in  those  in 
which  there  is  much  danger." 

Mr.  Cocl<  {Guy's  Hospiial  Reports,  April  1842) 
details  an  interesting  case  illustrating  the  propriety 
of  the  treatment  here  advised.  "  A  man  fell  from 
a  height  of  seventeen  feet  and  pitched  upon  his 
head.    He  was  stunned  by  the  fall,  but  was  reco- 
vering from  the  shock  at  the  time  of  his  arrival 
at  the  hospital.    He  had  lost  a  large  quantity  of 
blood.    A  severe  scalp  wound  extended  from  the 
middle  of  the  forehead  along  the  vertex  of  the 
skull,  and  terminated  to  the  left  of  the  occipital 
tuberosity;  the  upper  third  of  the  left  parietal 
bone  was  exposed  ;  the  occipito-frontalis  tendon 
was  torn  up  in  patches,  and  in  one  or  tivo  spots 
the  bone  was  denuded.    No  fracture  could  be 
detected.     He  was  collapsed,  but  easily  roused; 
had  not  vomited,  and  his  pupils  were  obedient  to 
light.    He  afterwards  had   a  severe  attack  of 
haemorrhage  from  the  wounds  of  the  scalp.  Tliis 
was  aiTested  by  pressure.    He  was  then  perfectly 
sensible.    He  got  out  of  bed  at  four  o'clock  in  the 
morning,  nine  hours  after  his  admission,  and 
passed  his  motions.     When  spoken  to  by  the 
nurse,  he  answered  incoherently.  At  eight  o'clock 
the  dresser  found  his  respiration  labouring,  ster- 
torous, and  interrupted,  with  entire  loss  of  con- 
sciousness, his  pupils  contracted  and  insensible. 
These  symptoms  continued  to  increase,  and  when 
I  saw  him  about  noon  his  case  appeared  to  be 
nearly  hopeless.    His  breathing  was  then  in  the 
highest  degree  stertorous,  rapid,  and  laborious  ; 
pulse  quick,  weak,  but  rather  shai-p.     No  differ- 
ence in  the  two  eyes,  the  conjunctiva  ecchymosed 
on  each  side.    On  pinching  the  left  arm  and  leg 
they  were  freely  and  readily  retracted  ;  but  not 
the  slightest  motion  could  be  excited  in  either  ex- 
tremity on  the  right  side.     There  appeared  to  be 
some  paralysis  of  the  muscles  on  the  right  side  of 
the  face."    Mr.  Cock,  viewing  the  symptoms  as 
the  result  of  effusion  of  blood  upon  the  dura  mater, 
cut  down  over  the  anterior  inferior  angle  of  the 
left  parietal  bone,  and  exposed  the  cranium  freely 
in  that  direction.    Not  the  slightest  indication  of 
fracture  could  be  discovered.    He  then  removed  a 
portion  of  the  parietal  bone  above  and  behind  the 
anterior  inferior  angle  with  a  full-sized  trephine. 
The  moment  the  elevator  had  detached  the  bone, 
a  gush  of  blood  took  place  through  the  opening, 
and  a  clot  was  discovered  beneath.  "The  interior 
of  the  cranium,  as  far  as  could  be  felt,  presented 
no  irregularity  or  trace  of  fracture.     A  small 
quantity  of  the  coagulum  was  removed,  and  the 
wound  was  covered  with  lint  dipped  in  water. 
The  deep  etertor  of  his  breathing  ceased  almost  on 
the  instant  that  the  bone  was  raised,  and  he  was 
evidently  relieved  by  the  operation.    Blood  con- 
tinued to  ooze  from  the  opening  in  the  skull,  but 
there  did  not  appear  to  be  any  active  haemorrhage." 

The  case  proceeded  favourably  up  to  tlie  ninth 
or  tenth  day  after  the  accident,  when  he  began  to 
get  restless  and  uneasy,  with  a  sloughy  and 
offensive  state  of  the  wound  ;  after  which  he 
became  irritable,  but  still  sensible,  although  re- 
lapsing into  a  rambling  incoherent  state,  with  occa- 
sional exacerbations.  His  unfavourable  symptoms 
increased.  His  pulse  became  sharp,  quick,  and 
irritable.  He  was  with  difliculty  roused  from  his 
low  muttering  state.  There  were  incessant  twitch- 
ing motions  of  the  right  arm  and  leg,  and  right  side 
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of  the  face.  "  On  examining  the  trephine  wound, 
I  found  that  the  dura  mater  had  risen  into  the 
opening  of  the  bone,  so  as  completely  to  shut  out 
all  communication  with  the  interior.  The  pulsa- 
tion of  the  brain  was  evident,  but  the  membrane 
was  dry  and  covered  with  an  inspissated  secretion 
round  the  circumference  of  the  aperture  in  the 
bone.  After  the  application  of  a  poultice,  a  free 
discharge  of  ill-conditioned  pus,  mixed  with  decom- 
posing coagulum,  took  place  from  between  the  dura 
mater  and  the  cranium,  after  which  his  unfavour- 
able symptoms  subsided."  He  eventually  got 
perfectly  well. 

If  the  blood  is  found  fluid  on  the  removal  of 
the  bone,  it  escapes  immediately,  and  the  sj'mp- 
toms  are  at  once  relieved  ;  but  if  it  is  coagulated 
some  time  elapses  ere  any  effectual  relief  can  be 
anticipated.  The  resistance  to  the  motions  of  the 
brain  being  thus  taken  off,  the  natural  pulsations 
are  gradually  restored,  and  the  brain  will  again 
receive  its  due  supply  of  blood  from  the  arterial 
circle  at  its  base.  The  evident  heaving  of  the 
brain  on  the  removal  of  the  bone  is  an  important 
salutary  indication,  and  it  ought  not  to  be  over- 
looked. But  we  are  not  to  suppose  that  all  mis- 
chief has  ceased  when  the  pulsations  of  the  brain 
are  restored  ;  for  there  are  few  instances  where, 
be  the  mischief  ever  so  extensive,  some  slight 
movement  of  the  brain  is  not  perceptible  :  but  the 
converse  is  undoubtedly  tree,  and  the  absence  of 
any  motion  in  the  brain  is  a  very  serious  sign,  and 
indicates  a  high  degree  of  mischief,  and  a  greater 
extent  of  effusion  than  can  be  exposed  and  relieved 
by  the  trephine. 

Pressure  from  effused  blood  occasionally  admits 
of  temporary  relief  by  the  free  abstraction  of 
blood  ;  but  the  surgeon  will  in  all  probability  be 
much  disappointed  to  find  a  speedy  recurrence  of 
all  the  dangerous  signs  of  pressure,  and  should 
waste  no  more  time  in  the  use  of  general  measures, 
but  proceed  at  once  to  the  application  of  the  trephine 
provided  clear  indications  of  the  seat  and  cause  of 
the  pressure  are  present.  The  tenacitv  with  which 
the  coagulum  adheres  to  the  surface' of  the  dura 
mater  renders  the  attempt  to  cleanse  this  mem- 
brane by  forcible  scraping  highly  injurious;  but  if 
the  effusion  is  very  recent  and  the  coagulum  but 
loosely  adherent,  it  may  be  very  carefully  sponged 
away,  so  as  to  afford  an  exit  to  any  subsequent 
effusion.    Mr.  Guthrie  makes  especial  allusion 
in  speaking  of  the  probability  of  recovery  after 
the  trephine  in  hoemorrhage  from  the  spinous 
artery,  to  the  speedy  restoration  of  the  brairi  to 
its  natural  level,  and  asserts  "that,  in  all  cases 
where  recovery  took  place,  the  brain  had  not  lost 
its  resiliency,  and  had  been  seen  to  regain  its 
natural  level  on  the  removal  of  the  deprossincr 
'■iiise."    (Loc.  cit.)  ° 
Effusion  of  blood  into  the  arachnoid  cavity  from 
rupture  or  laceration  of  one  of  the  sinuses  of  the 
dura  mater  or  any  other  cause,  is  generally  fatal 
especially  if  accompanied  with  laceration  of  the 
brain.    But  the  symptoms  are  usually  not  so  well 
marked  as  where  the  pressure  arises  from  ha;mor 
■■  age  upon  the  dura  mater  alter 


nipture  of  the 
spinous  artery,  a  circumstance  probably  dependinir 
m  the  former  case  on  the  facility  with  which  the 
blood  18  diffused  over  the  general  surface  of  the 
brain.  Before  the  trephine  is  applied,  it  is  impos- 
sible to  diagnose  this  condition.  It  is  hichlv 
probable  that  small  effusionB  of  blood  into  the 
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arachnoid  cavity  are  absorbed,  and  it  is  well 
known  that  a  very  extensive  layer  of  blood  may 
remain  in  the  same  cavity  for  a  long  time  without 
giving  rise  to  positive  signs  of  pressure.  (See  a 
detail  of  experiments  by  Serres  and  Malgaigne, 
Brit,  and  For.  Quarterly  Review,  October  1840.) 

When  blood  is  poured  out  into  the  arachnoid  and 
the  trephine  is  applied,  the  dura  mater  is  found 
to  be  pushed  up  through  the  opening  made, 
and  presents  a  bluish  aspect ;  the  cerebral  im- 
pulse is  scarcely  perceptible,  or  altogether  ab- 
sent. Under  such  circumstances  the  surgeon  is 
justified  in  puncturing  the  membrane  with  a  lan- 
cet, which  affords  the  only  chance  of  relief.  A 
very  small  puncture  is  sufficient,  as  the  blood 
remains  in  a  perfectly  fluid  state.  We  shall  quote 
two  iiistances,  one  from  the  eighth  volume  of  the 
Medical  and  Physical  Journal,  and  the  other 
on  the  authority  of  Sir  B.  Brodie,  showing  remark- 
able success  following  this  plan  of  treatment. 

"  The  late  Mr.  Chevalier  was  called  to  a  child 
a  year  and  a  half  old,  who  had  received  a  severe 
blow  on  its  head.    The  child  lay  in  a  state  of 
insensibility,  and  was  affected  with  convulsions. 
There  was  no  wound  of  the  scalp,  but  on  atten- 
tive examination  of  the  head  the  fontanel  ap- 
peared to  be  somewhat  elevated.    Mr.  Chevalier 
was  led  therefore  to  make  a  crucial  incision  of  the 
scalp,  by  dissecting  up  the  corners  of  which  he 
exposed  the  fontanel.    He  then  made  an  angular 
incision  of  the  right  side,  and  raised  the  mem- 
brane forming  it  so  as  to  expose  the  surface  of 
the  dura  mater,  beneath  which  the  purple  colour 
of  extravasated  blood  was  plainly  to  be  seen.  A 
puncture  being  made  carefully  with  a  lancet,  the 
blood  issued  at  first  with  considerable  force  to  the 
distance  of  a  foot.    Three  or  four  ounces  of  blood 
escaped.     The  symptoms  were  immediately  re- 
lieved, and  the  child  recovered  without  any  fur- 
ther unfavourable  symptoms." 

The  next  case  occurred  in  the  practice  of  Mr. 
Ogle  : — "  A  woman  fell  from  the  street,  head  fore- 
most, to  the  bottom  of  a  cellar,  and  was  taken  up  in 
a  state  of  insensibility.  Mr.  Ogle  found  her  lying 
as  if  in  a  fit  of  apoplexj'.  He  ordered  her  head 
to  be  shaved,  and  on  examining  it  afterwards 
discovered  no  wound  of  the  scalp,  but  observed 
that  she  flinched  very  much  when  pressure  was 
made  on  the  spot  near  the  anterior  and  superior 
angle  of  one  of  the  parietal  bones.  Having  made 
an  incision  at  this  part  he  could  perceive  no  ap- 
pearance of  fracture.  Nevertheless,  as  the  woman 
was  manifestly  in  danger,  he  thought  it  expe- 
dient to  remove  a  portion  of  bone  with  the  tre- 
phine. Immediately  on  the  bone  being  removed, 
the  dura  mater,  of  a  dark  colour,  rose  into  the 
opening  nearly  as  high  as  the  external  surface  of 
the  skull.  Convinced,  from  its  appearance  and 
from  the  feeling  of  tension  communicated  to  the 
fingers,  that  a  fluid  was  interposed  between  it  and 
the  brain,  and  that  that  fluid  was  blood,  Mr. 
Ogle  ventured  to  puncture  the  dura  mater  with 
the  point  of  a  lancet.  The  puncture  was  in- 
stantly followed  by  a  stream  or  jet  of  blood, 
Which  spirted  out  to  the  height  of  some  feet.  Im- 
mediately on  the  blood  being  discharged  the 
woman,  who  till  that  moment  had  continued 
totally  insensible,  opened  her  eyes.  From  this 
time  she  recovered  without  any  untoward  symp- 

ofan,,,,!'''"^*^??'"'"^         a^o'it  three-quarters 
*  an  ounce  of  blood  escaped." 
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Some  precaution  is  requisite  in  making  an  open- 
ing through  the  dura  mater,  for  where  there  is 
much  distension  of  the  veins  on  the  surface  of  the 
brain,  a  preternaturally  blue  appearance  is  given 
to  the  dura  mater,  which  we  have  seen  mistaken 
for  effused  blood;  the  operation,  however,  is  the 
only  means  likely  to  be  successful  for  the  relief  of 
the  brain  imder  circumstances  of  such  pressing 
emergency.    The  diagnosis  of  effusions  of  blood 
between  the  bone  and  the  dura  mater,  and  into 
the   arachnoid  cavity,  is   obscure;  any  deduc- 
tions, therefore,  from  practical  observation  can- 
not but  be  interesting.    Hence  we  extract  the 
following  remarks  of  Mr.  Cock  from  the  paper 
before  mentioned.    He  says :  "  I  have  observed 
that  in  every  case  of  this  kind  (viz.  where  the 
effusion  is  external  to  the  dura  mater)  the  pure 
symptoms  of  compression  are  more  distinctly  and 
strongly  marked  than  where  they  are  occasioned 
by  depressed  bone  or  effusion  of  blood  in  any 
other  situation.    There  is  a  death-like  quietude 
of  the  limbs;  the  face  is  devoid  of  expression  or 
muscular  motion;  the  powers  of  the  patient  seem 
concentrated  to  produce  the  laborious  heavings  o' 
the  chest ;  whilst  the  lips  and  cheeks  are  me- 
chanically puffed  out  as  the  air  is  expelled  at 
each  expiration.    These  signs,  together  with  the 
deep  loud  tone  of  the  stertor,  are,  we  think, 
very  characteristic.    The  pupil  also,  on  the  same 
side  as  the  extravasation,  will  generally  be  found 
dilated.    These  peculiarities  may  probably  be  at- 
tributed to  the  clot  of  blood  being  to  a  certain 
degree  circumscribed  in  extent,  to  its  great  depth, 
and  the  pressure  which  it  consequently  exerts  on 
the  opposite  surface  of  the  brain,  which  becomes 
deeply  impressed  by  it;  whereas,  when  blood  is 
effused  into  the  arachnoid  cavity,  it  is  generally 
less  in  quantity,  and  spreads  over  a  much  wider 
surface,  producing  more  general  and  less  local 
pressure." 

As  to  the  general  treatment  to  be  pursued  where 
there  is  no  indication  to  lend  to  the  application  of  the 
trephine  and  puncture  of  the  dura  mater,  it  must 
obviously  be  conducted  on  strictly  antiphlogistic 
principles,  and  may  be  comprised  under  the  heads 
of  free  abstraction  of  blood  generally  and  locally, 
cold  applications  to  the  head,  the  employment  of 
mercury  to  affect  the  gums,  and  brisk  purging, 
with  due  attention  to  the  state  of  the  bladder, 
position  of  the  head,  &c.  &c. 

In  treating  of  exfoliation  of  bone,  suppuration, 
which  not  unfrequently  occurs  during  this  process 
and  becomes  a  very  formidable  cause  of  pressure 
upon  the  brain,  has  been  already  alluded  to.  The 
seat  of  the  suppuration  may  be  either  between  the 
dura  mater  and  the  bone,  or  in  the  arachnoid 
cavity,  or  in  the  substance  of  the  brain  itself. 
The  train  of  symptoms  which  usher  in  these  for- 
midable afl'ections  have  been  mentioned  in  the 
description  of  inflammation  of  the  dura  mater  dur- 
ing exfoliation ;  but  we  again  allude  to  them  under 
the  head  of  pressure.    Of  course,  in  suppuration 
upon  the  brain,  the  symptoms  never  make  their  ap- 
pearance until  some  time  has  elapsed  after  the 
accident,  and  they  are  ushered  in  with  rigors,  con- 
vulsions, frequently  vomiting  of  bilious  matter,  and 
the  general  signs  of  what  has  been  termed  bilious 
fever;  the  countenance  becomes  sallow,  the  pulse 
is  accelerated,  and  the  wound  takes  on  the  un- 
healthy aspect  already  described.    After  this  the 
brain  begins  to  siifTer  from  the  pressure  of  the 
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effused  fluid;  this  is  manifested  by  hemiplegia, 
by  loss  of  consciousness,  coma  more  or  less  com- 
plete, stertorous  breathing,  and  retention  of  urine 
and  incontinence  of  faices;  the  skin  is  hot,  tlie 
pupils,  at  first  contracted,  afterwards  become  di- 
lated, and  the  general  febrile  excitement  tends  to 
modify,  if  not  to  mask,  the  signs  of  pressure. 

In  the  treatment  of  compression  from  puru- 
lent deposit  within  the  skull,  after  the  full  em- 
ployment of  the  ordinary  antiphlogistic  measures, 
the  operation  of  the  trephine  to  give  exit  to  the 
fluid  must  be  had  recourse  to;  and  if  the  matter  be 
confined  to  the  exterior  of  the  dura  mater,  a  favour- 
able result  may  be  anticipated. 

When  pressure  arises  from  abscess  it  is  pre- 
ceded by  inflammation  of  the  brain. 

Traumatic  inflammation  of  this  organ  is  usually 
attended  by  fever,  accompanied  by  deep-seated 
pain  in  the  head  extending  from  the  seat  of  injiu-y 
towards  the  forehead;  there  is  extreme  irritability, 
often  followed  by  drowsiness  and  stupor.  The 
countenance  is  flushed,  the  conjunctiva  is  injected; 
and  the  carotid  arteries  throb  with  unusual  force, 
nausea  or  vomiting  indicates  the  irritability  of  the 
stomach ;  the  intellectual  functions  are  materially 
disturbed,  and  the  patient  is  restless,  anxious,  and 
often  delirious ;  during  his  delirium,  which  assumes 
a  low  muttering  character,  he  holds  imaginary 
conversation  with  some  friend  on  the  subject  of 
his  customary  avocations.  There  are  marked  ex- 
acerbations at  night,  which  are  calmed  in  the 
early  morning.  The  symptoms  increase  in  inten- 
sity; he  is  now  furiously  delirious,  or  he  assumes  a 
gaiety,  or  even  a  degree  of  comicality,  quite  im- 
usual  with  him;  his  skin  is  hot,  and  excessive  thirst 
indicates  the  exalted  sensibility  of  his  stomach. 
Extreme  restlessness,  with  frequent  jactitation,  fol- 
lowed by  a  sense  of  weight  and  numbness,  is  often 
succeeded  bysubsultus  tendinum.  The  bowels  are 
costive,  and  the  urine  is  scanty  and  high-coloured, 
and  is  often  retained.  In  advanced  stages  of  the 
disease  the  patient  loses  the  power  of  articulation; 
he  becomes  completely  prostrated,  and  his  deli- 
rium gives  way  to  profound  stupor;  he  still  occa- 
sionally directs  his  hand  to  his  head,  as  it  were, 
instinctively,  and  carries  it  gently  over  his  face. 
Cold  shiverings  of  variable  duration  occur.  These 
are  followed  by  rigid  spasms  of  the  head  and 
neck,  or  of  one  extremity.  Paralysis  of  the  face, 
and  loss  of  power  over  one  or  both  limbs,  clearly  in- 
dicate now  that  suppuration  has  occurred,  or  that 
effusion  has  taken  place  into  the  arachnoid  cavity, 
or  that  disorganisation  of  the  brain  has  happened. 
The  surface  of  the  body  is  bedewed  with  cold 
sweat;  the  power  of  deglutition  is  gone,  and  the 
sinking  pulse  indicates  approaching  death. 

Such  is  the  course  of  an  attack  of  acute  inflam- 
mation of  the  brain  after  concussion  or  other  injury 
to  the  head.  But  the  disease  often  assumes  a 
more  chronic  form :  thus  slight  indisposition,  or 
general  malaise,  accompanied  by  pain  in  the  head, 
ushers  in  the  attack;  the  pain  is  of  a  dull,  deep 
character,  and  is  attended  by  great  lassitude  and 
irritability.  The  eyes  are  intolerant  of  light,  and 
sound  is  painful  to  the  ear.  As  the  disease  pro- 
ceeds, the  intellect  becomes  disturbed,  the  loco- 
motive powers  are  enfeebled,  and  the  patient  as- 
sumes an  unsteadiness  in  his  gait,  although  he  is  not 
quite  paralysed.  To  this,  however,  hemiplegia  often 
succeeds;  and  if  this  is  accompanied  by  decided 
attacks  of  shivering,  it  becomes  a  clear  indication 
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of  the  formation  of  matter  in  the  brain.  The 
pulse,  in  this  subacute  or  chronic  form,  is  slightly 
accelerated,  but  is  soft  and  compressible,  and  the 
tongue  is  at  first  white,  but,  as  the  disease  ad- 
vances, becomes  covered  with  a  brownish  crust. 

Under  suitable  treatment,  inflammation  of  the 
brain  may  be  arrested  and  completely  cured. 
The  treatment  may  be  summed  up  under  the  fol- 
lowing heads,  namely,  free  venesection,  leeches, 
drastic  purges,  and  mercury  carefully  administered 
so  as  to  induce  a  slight  salivation.  Ice  should  be 
applied  to  the  head,  and  low  diet  succeeded  by  mode- 
rate support  enjoined  ;  but  as  the  disease  advances 
the  patient  is  to  be  sustained  by  more  generous  diet 
and  gentle  stimuli,  as  ammonia  and  wine.  In  deci- 
dedly chronic  inflammation,  there  is  nothing  equal 
in  efiicacy  to  a  prolonged  and  mild  course  of  mer- 
cury, with  small  doses  of  iodide  of  potassium. 
The  disease  terminates  often  in  gangrene  and  sup- 
puration, or  in  both  combined.  We  have  frequently 
seen  gangrene  of  the  cineritious  substance  in 
purulent  infiltrations  into  the  arachnoid  cavity ;  it 
sometimes  extends  into  the  medullary  substance : 
the  part  assumes  a  leaden  or  greenish  aspect,  and 
the  foetor  is  most  disgusting.  There  are  no  means 
of  distinguishing  this  condition  during  life. 

When  matter  forms  in  the  substance  of  the 
bram  it  may  be  infiltrated  into  the  general  tissue 
of  the  organ,  or  mixed  with  clots  of  blood  as  a 
consequence  of  laceration,  or  it  may  be  contained 
m  a  distmctly  circumscribed  cyst,  as  in  a  common 
abscess  ;  the  cerebral  tissue  is  frequently  softened 
around  the  abscess,  and  small  bloody  points  of  ex- 
travasation indicate  the  bruised  state  of  the  brain- 
the  convolutions  covering  the  abscess  are  generally 
flattened  The  matter  itself  ordinarily  assumes  a 
greemsh  hue,  is  exceedingly  fa;tid,and  is  often  mixed 
with  portions  of  cerebral  substance  in  a  state  of  gan- 
grene. The  diagnosis  of  abscess  in  the  brain  after 
nijury  is  often  extremely  obscure,  but  may  gene- 
rally be  correctly  formed  by  careful  attention  to  the 
symptoms  accompanying  and  succeeding  an  attack 
of  mflammation  :  thus,  if  the  usual  signs  of  inflam- 
mation have  been  followed  by  distinct  attacks  of 
shivering  fits  at  intervals  of  longer  or  shorter  dura- 
tion,  and  if  these  are  succeeded  by  stupor,  convul- 
sions, and  decided  hemiplegia,  the  inference  that 
suppuration  has  occurred  may  be  fairly  drawn. 

yuppuration  of  the  brain  may  take  place  at 
almost  any  period  after  the  accident,  and  exten- 
sive suppuration  may  occur  without  any  rigors 
and  without  any  appreciable  paralysis :  in  this  re- 
spect it  can  scarcely  be  said  to  cause  pressure 
This  renders  the  diagnosis  difiicult.  In  cases  of 
this  description,  after  a  long-continued  attack  of 
subacute  inflammation,  a  low  typhoid  state  may 
contmue,  and  after  death  a  large  abscess  may  be 
found  occupying  almost  an  entire  hemisphere 
Gamma  mentions  a  case  of  abscess  in  the  richt 
hemisphere  ;  the  disease  lasted  thirty-three  davs 
and  was  unattended  by  either  convulsions  or  para' 
lysis.  Suppuration  may  occur  and  terminate  ra- 
pidly after  an  acute  attack  of  inflammation  The 
f,.  lowing  is  an  instance  of  this.  A  young  man 
who  had  received  an  injury  to  his  head;  from 
which  he  was  recovering,  was  permitted  to  pet  UD- 
ho  indulged  in  copious  draughts  of  beer,  and  was 
immediately  seized  with  rigors  and  all  the  sifins 
of  inflammation  of  the  brain.  He  died  within 
tvventy.four  hours  of  the  attack.  The  anterior 
mea  ot  both  hemispheres  were  in  n  state  of  sup- 


HEAD,  INJURIES  OF  THE, 
puration;  there  was  an  extensive  fracture  through 
the  orbital  plates  of  the  frontal  bone,  and  it  is  not 
unlikely  the  brain  may  have  been  damaged  at  the 
time  of  the  accident. 

With  regard  to  the  situation  of  abscess  in  the 
brain  there  is  frequently  much  uncertainty  ;  most 
commonly  the  matter  is  found  close  to  the  original 
seat  of  injury,  but  in  some  cases  it  is  much  deeper 
than  this,  and  it  is  occasionally  found  diametrically 
opposite  to  the  part  on  which  the  blow  was  in- 
flicted. These  circumstances,  added  to  the  obscii- 
nty  frequently  attending  their  formation,  enhance 
materially  the  difficulty  of  diagnosing  cerebral  ab- 
scesses. As  the  signs  of  abscess,  therefore,  are 
by  no  means  unerring,  it  would  be  rash  to  institute 
an  exploring  operation  except  in  unequivocal  cases 
especially  as  the  matter  may  be  accumulated  at  a 
very  considerable  distance  from  the  surface  of  the 
brain,  ( Quesnay,  Manoire  de  VAcadtmie  de  CMr 
V.  11.  p.  US.) 

The  prognosis  of  cerebral  abscesses  the  result  of 
Jnjury  must,  from  the  nature  of  the  organ  aflfected 
be  exceedingly  unfavourable,  and  when  they  hap- 
pen from  internal  causes  they  are  almost  of  necessity 
fatal.  The  cases,  however,  recorded  by  Petit, 
i^ouis,  Quesnay,  and  others,  offer  abundant  evi- 
dence that  if  a  free  outlet  is  given  to  the  matter 
by  the  removal  of  bone,  there  may  be  ground  for 
expecting  a  favourable  termination. 

In  some  instances  abscesses  have  been  known 
to  burst  into  the  lateral  ventricles,  and  under 
such  circumstances  death  occurs  at  once.  An  in- 
stance of  this  has  been  already  mentioned;  and 
in  the  Journal  de  Medecinefoi  1830  Lallemnnd, 
Lerminier,  and  others  record  instances  which  illus- 
trate the  same  point. 

The  tendency  of  matter  in  the  brain  is  generally 
towards  the  surface  as  in  other  parts  of  the  body 
(this  IS  often  witnessed  after  the  removal  of  bone 
by  the  trephine)  :  the  unyielding  dura  mater  pre- 
venting Its  escape  is  therefore  pushed  up  through 
the  opening  m  the  bone;  the  arachnoid  cavity  is 
shut  out  by  a  barrier  of  lymph,  and  if  the  dura 
mater  is  not  punctured  it  becomes  sloughy  in 
appearance,  and    the  matter  escapes  by  small 
openings  m  the  membrane.    The  surgeon  should 
anticipate  or  at  any  rate  favour  the  eiforts  of 
nature,  and  by  a  free  incision  permit  the  ready 
exit  of  the  matter.    Unfortunately  cerebral  ab- 
scesses frequently  co-exist  with  suppuration  in  the 
arachnoid  cavity  and  purulent  deposits  in  other 
parts  of  the  body,  so  that  but  little  success  attends 
'"s."'  treatment.    Quesnay  relates  an  instance  in 
which  Petit  relieved  a  case  of  cerebral  abscess  by 
Ireely  puncturing  the  dura  mater  after  trephining, 
i  be  treatment  was  eventually  successful,  although 
the  symptoms  did  not  immediately  subside,  owing 
to  the  confinement  of  matter,  which  afterwards 
escaped.  Two  very  similar  cases  occurred  to  Roux, 
^Arc/nvcs  Gen&rales,  vol.  xxiv.  p.  81.)  In  the  first 
the  ordinary  signs  of  suppuration  of  the  brain  had 
existed,and  the  trephine  had  been  applied  overa  dis- 
easett  piece  of  bone;  the  dura  mater  was  punctured, 

^nLflT  f^T'^''^'^  =  ^""'^  ^vas  dissuaded  from 
puncturing  the  brain.  After  death  a  large  abscess 
was  discovered  ,„  the  hemisphere.  In  L  second 
case  there  had  been  a  fistulous  opening  in  the 
skull  m  the  centre  of  the  left  parietal  bone,  by 
which  a  large  quantity  of  sanies  continued  to 
escape;  whenever  this  was  stopped  the  patient 


,„„„     •    J  V  .     -"t-i--"  •.iiK  piuienc  questionable  wnetner  tuis  conaition  can  uc  x>.v-"o 

was  seized  with  coma,  but  when  the  discharge  re- 1  nised  during  life  as  a  distinct  affection.  So  far  as  our 


curred  his  symptoms  were  immediately  relieved. 
M.  Roux  removed  a  piece  of  bone  with  the  tre- 
phine, and  detected  a  fistulous  orifice  in  the  dura 
mater.  He  increased  the  opening  in  the  mem- 
brane, and  immediately  a  large  quantity  of  matter 
escaped.  As  the  abscess  discharged  its  contents,  the 
brain  appeared  depressed  at  this  point;  but  in  a  few 
days  the  space  became  filled  up,  and  the  discharge 
gradually  decreased  in  quantity.  No  hernia  cerebri 
■occurred,  and  the  patient  was  eventually  cured. 

But  the  abscess  does  not  always  reach  the 
surface,  and  the  surgeon  may  hesitate  before  he 
punctures  the  brain  itself  to  give  exit  to  matter, 
vvhich  after  all  may  be  deep  in  the  substance  of 
the  organ,  and  even  in  the  opposite  hemisphere  : 
the  urgency  of  the  symptoms  must  be  held  as  af- 
fording a  justification  for  puncturing  the  brain 
m  cases  of  doubt.    Quesnay  relates  an  interesting 
case  of^  this  description  which  occurred  to  De  la 
Peyronie.   A  child  had  met  with  an  injury  to  the 
head  requiring  the  trepan;  a  considerable  quantity 
of  blood  escaped  which  had  been  efl'used  on  the 
surface  of  the  dura  mater;  the  membrane  was 
healthy,  and  the  case  was  proceeding  favourably 
until  the  twenty-eighth  day,  when  convulsions 
and  partial  paralysis  of  the  right  side  supervened, 
accompanied  by  stupor  and  loss  of  consciousness. 
The  surgeon  suspecting  abscess  made  an  opening 
in  the  dura  mater,  but  discovered  nothing  beneath 
the  membrane.    The  symptoms  increasing,  he  was 
disposed  to  puncture  the  brain,  but  his  opinion  was 
overruled.    The  child  died  in  a  fit  of  convulsions, 
and  on  opening  the  head  he  discovered  an  abscess 
in  the  substance  of  the  brain  about  three  or  four 
lines  from  the  surface. 

A  remarkable  instance  is  recorded  by  Duduj'- 
tren  {Lancette  Franfaise,  Oct.  14,  1830)  of  abscess 
in  the  brain  consequent  on  a  wound  of  the  skull  j 
by  the  point  of  a  knife  received  some  years  beforei 
A  sudden  attack  of  stupor  induced  the  friends  to 
bring  the  patient  to  the  Hotel-Dieu.  Dupuytreri- 
incised  the  cicatrix  and  removed  the  point  of  the! 
knife;  after  this  the  trephine  was  applied,  buti 
without  any  good  effect.  Dupuytren  opened  thel 
dura  mater,  and  plunged  a  lancet  into  the  henii-| 
sphere  to  the  depth  of  an  inch,  and  in  this  mannerf 
evacuated  a  large  quantity  of  matter.  He  was  led  I 
to  this  somewhat  bold  procedure  in  consequence  o{| 
the  persistence  of  hemiplegia  on  the  opposite  side] 
of  the  body.  In  the  evening  tlie  symptoms  sub-l 
sided,  the  patient's  speech  and  intelligence  re- 
turned, and  he  eventually  recovered. 

The  advice  given  by  Velpeau  in  doubtful  cases  j 
is  judicious,  and  may  be  followed  with  advantage, 
namely,  to  wait  where  no  matter  is  found  after  the  I 
trephine  has  been  used,  if  the  symptoms  are  not  j 
very  urgent;  the  cyst  then  distended  with  pus,! 
and  freed  from  all  compression,  Avould  be  pushed  ] 
towards  the  opening  by  the  expansion  of  the  brain. 
The  abscess  could  then  be  easily  opened,  and  some 
advantage  would  be  gained  by  the  opportunity 
thus  alTorded  for  adhesions  to  form  between  the 
opposed  arachnoid  surfaces,  by  which  the  tendency 
to  meningitis  would  be  obviated.    ( Velpeau,  Do 
V Operation  du  Trepan,  p.  ST.)] 

Contusion  op  the  Br-^in. 
[In  all  severe  cases  of  concussion  it  is  very  prO" 
bable  that  the  brain  is  bruised,  but  it  is  very 
questionable  whether  this  condition  can  be  recog- 
«:  ^1  .3;. i:r»  «A*.^..f;.^n  finfarasour 
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own  experience  extends,  we  confess  our  inability 
to  determine  this  point.  Many  cases  of  concussion 
occur  in  whicli  insensibility  is  prolonged,  and  in 
which  slow  but  imperfect  recovery  takes  place; 
and  in  such  cases  a  suspicion  arises  that  the  brain 
is  more  or  less  bruised,  but  the  positive  proof  is 
wanting,  and  the  question  must  still  remain  unde- 
cided, whether  the  condition  is  attributable  to 
simple  concussion,  or  to  bruise  of  the  cerebral  sub- 
stance, or  to  slight  pressure. 

M.  Sanson  paid  great  attention  to  this  subject 
at  the  Hotel-Dieu,  and  his  views  are  ably  set  forth 
by  M.  Boinet  in  the  Archives  Generales  de  Medecine 
for  May  1837.  That  the  brain  occasionally  suf- 
fers bruise  without  fracture  of  the  skull,  is  admitted 
by  all  .surgeons,  and  the  extent  varies  according 
to  the  severity  of  the  injury.  In  some  cases 
the  effects  of  the  bruise  are  confined  to  the  sub- 
arachnoid cellular  tissue  and  the  pia  mater  ;  in 
others  the  cineritioiis  substance  is  the  seat  of 
injury,  whilst  the  bruise  may  extend  or  even  be 
confined  altogether  to  the  white  fibrous  portion 
of  the  brain :  in  either  of  these  cases  the  appear- 
ance of  the  bruise,  if  confined  to  a  single  spot,  be- 
comes gradually  less  evident  towards  the  circumfe- 
rence of  the  bruised  part.  In  some  cases  minute 
spots  of  extravasated  blood  are  found  disseminated 
in  various  parts  of  the  brain,  whilst  in  others  the 
cineritious  and  medullary  substances  are  wholly 
broken  up. 

Mr.  Hewett  states,  in  reference  to  the 
situation  of  the  bruise,  "  that  out  of  thirty-six 
cases  of  bruised  brain,  accompanying  fractures  ex- 
tending from  various  parts  of  the  vault  into  the 
base  of  the  skull,  the  upper  surface  of  the  hemi- 
spheres was  bruised  in  five  cases  only."  He  fur- 
ther states,  "  The  base  of  the  brain  is  the  part 
most  frequently  injured;  but,  even  here,  the  va- 
rious regions  differ  widely  in  this  respect.  The 
posterior  lobes  are  rarely  injured,  the  anterior  ones 
frequently,  and  the  middle  lobes  the  most  fre- 
quently of  all.  Out  of  the  thirty-six  cases  I  have 
mentioned,  the  posterior  lobes  were  bruised  in  four 
instances  only,  the  anterior  lobes  in  eighteen,  and 
the  middle  lobes  in  twenty-five.  In  twelve  of 
these  cases  the  anterior  and  middle  lobes  were 
bruised  at  one  and  the  same  time."  There  is 
some  difference  on  this  point  in  the  result  of  the 
examinations  of  M.  Fano,  who  found  the  anterior 
lobes  more  frequently  bruised  than  any  other 
part  of  the  brain;  but  he  only  gives  the  analysis 
of  eight  cases.  {HewelCs  Lectures,  op.  cit.) 

The  explanation  of  this  circumstance  offered  by 
Sir  Benjamin  Brodie,  in  his  paper  in  the  Med. 
Chir.  Transactions,  vol.  xiv.  p.  324,  is  quite  satis- 
factory. "  A  blow  on  the  head  may  cause  a  rupture 
of  the  tender  substance  of  the  cerebrum  or  cere- 
bellum, and  hemorrhage  into  the  cavity  of  the 
dura  mater.  These  cases  generally  afford  examples 
of  the  contre-coup.  The  rupture  of  the  braiu 
rarely  takes  place  at  the  exact  spot  on  which  the 
blow  is  inflicted;  and  the  great  irregularities 
which  exist  on  the  inner  surface  of  tlio  base  of  the 
cranium  sufficiently  explain  why  the  inferior  is 
more  liable  to  be  ruptured  than  the  superior  surface 
of  the  brain."  It  must  be  remembered,  neverthe- 
less, that  all  the  cases  referred  to  are  cases  attended 
with  a  fatal  result,  and  it  is  possible  that,  if  an 
analysis  of  others  terminating  favourably  could  be 
formed,  some  modification  of  the  opinion  might  be 
neceasary. 
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Symptoms  of  Contusion,  —  According  to  M. 
Boinet,  after  the  signs  of  concussion  have  passed 
off,  the  patient,  remains  to  a  certain  extent  de- 
void of  consciousness,  his  breathing  being  slow 
but  regular,  and  not  stertorous ;  his  extremi- 
ties, which  have  not  entirely  lost  their  sensibi- 
lit}',  are  violently  or  sometimes  feebly  con- 
tracted; he  either  refuses  to  answer  all  questions, 
or  his  answers  are  given  without  reference  to  the 
questions  put  to  him;  he  is  in  a  constant  state  of 
agitation,  and  his  movements  are  of  an  epileptic 
character.  In  some  cases  the  pupils  are  dilated",  in 
others  contracted :  a  discordance  of  the  pupils  is 
occasionally  observed.  There  is  no  involuntary  dis- 
charge of  urine  or  faeces.  M.  Boinet  considers  these 
signs,  in  the  absence  of  stertor,  as  diagnostic  of 
contusion  of  the  brain,  and  he  especially  dwells 
upon  the  epileptic  contraction  and  constant  agita- 
tion, as  characteristic  of  the  disease.  These  signs 
come  on  either  at  a  short  interval  of  time  from,  or 
immediately  after,  the  accident,  and  are  liable  to  be 
mixed  with  those  of  concussion,  or,  in  the  event 
of  a  large  effusion  of  blood,  with  compression.  If 
the  extravasation  be  of  great  extent,  the  symptoms 
of  contusion  are  then  masked  by  those  of  pres- 
sure; but  where  only  sligh  t  effusion  of  blood  takes 
place,  the  symptoms  of  contusion,  notwithstanding, 
will  still  manifest  themselves  in  the  constant  jacti- 
tation of  the  patient,  and  an  evident  disposition 
to  evade  any  questions  put  to  him. 

In  some  cases  of  contusion  consciousness  re- 
mains, but  the  patient  is  imable  to  express  himself 
in  answer  to  questions  he  fully  understands,  and 
he  therefore  makes  use  of  signs  and  gestures  to 
render  himself  intelligible.  In  others  there  is  a 
difficulty  of  enunciating  a  proper  name  or  any  par- 
ticular word,  and  an  incapacity  to  complete  a  sen- 
tence already  begun  except  by  paraphrases.  Of 
this  we  shall  adduce  an  example  from  Sanson 

"A  carpenter  of  the  name  of  Martin,  ased 
thu-ty-two,  was  brought  to  the  Hotel-Dieu,  in  con- 
sequence of  a  fall  upon  the  head  from  the  height  of 
twenty  or  twenty-four  feet.    Blood  flowed  from 
his  ears  and  nose.  On  his  admission  his  limbs  were 
contracted,  and  he  was  in  a  constant  state  of  ao-ita 
tion,  turning  himself  in  all  directions;  he  retanied 
his  consciousness,  but  would  only  answer  questions 
in  interrupted  phrases;  he  had  lost  the  recollection 
of  substantive  words;  and  when  asked  of  what 
trade  ho  was,  he  could  not  pronounce  the  word 
'  carpenter,'  but  when  this  word  was  mentioned 
with  four  or  five  others,  he  fully  comprehended 
what  was  said,  and  with  a  motion  of  his  head  o.\- 
pr'essed  the  aflirmative  when  the  right  trade  wag 
mentioned,  though  he  could  not  pronounce  the  word 
"  On  the  second  day  after  his  admission,  the  left 
side  of  his  face,  which  corresponded  to  the  side  of 
his  head  injured,  became  paralysed,  together  with 
the  superior  extremity  of  the  same  side-  lie  lost 
the  power  of  speech;  his  agitation  mid  the  epileptic 
movements  increased.   He  died  seven  days  after 
his  admission,  never  having  lost  his  consciousness 
or  sensibility. 

"  On  examination  after  death,  a  contusion  of  the 
middle  lobe  of  the  right  side  of  the  brain  was 
found,  with  a  superficial  effusion  of  blood  over  the 
bruised  part." 

These  signs  are  supposed  to  indicate  the  most 
severe  form  of  contusion,  but  they  are  modified  in 
milder  cases.  Thus  a  continued  pain  in  the  head 
may  be  the  only  symptom  present,  and  ]ience,  'in 
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injuries  of  the  head,  the  surgeon  cannot  be  too  much 
on  h,3  guard  during  the  continuance  of  a  constant 
localised  pam  in  the  head.  If  the  effect  of  con- 
tusion  in  these  cases  is  crafined  to  a  slight  extra- 
vasation of  blood  into  the  cellular  structure  of  the 
pia  mater,  the  blood  may  be  absorbed  without  any 
permanent  detriment  to  the  functions  of  the  brain; 
but,  if  the  cerebral  neurine  is  damaged,  the  pain 
iisuaJly  goes  on  increasing  in  violence;  a  sensation 
of  weight  over  the  region  of  the  forehead  comes  on, 
accompanied  with  dizziness,  and  restlessness  with 
jactitation  takes  place;  the  pulse,  at  first  slow,  be- 
comes hard  and  frequent,  the  skin  hot  and  dry,  and 
the  countenance  flushed  and  excited;  nausea  and 
vomiting,  succeeded  by  shivering,  convulsions,  and 
delirium,  at  once  indicate  a  fatal  attack  of  menin- 
gitis or  phrenitis,  and  not  unfrequently  are  the  cer 
tain  harbingers  of  suppuration  of  the  brain. 

Treatment— Two  points  are  especially  indicated 
here,  namely,  to  prevent  inflammation,  and  to  ob 
tam  the  re-absorption  of  the  efliised  blood.  To 
effect  these  two  desirable  objects,  strictly  anti 
phlogistic  treatment  is  requisite.  A  free  general 
and  local  abstraction  of  blood,  the  application  of 
ice  to  the  head,  drastic  purges  and  enemata,  blisters 


the  desire  obviously  strong;  pulse  eighty,  soft; 
tongue  clean;  bowels  open;  urine  copious;  the  liver 
itself  very  prominent,  and  painful  on  pressure. 

"  On  examining  the  wound  of  the  head  I  found 
an  extensive  radiating  fracture  occujjying  almost 
the  whole  of  the  left  parietal  bone;  at  the  centre 
there  was  a  piece  of  bone,  beat  in  through  the 
membranes  of  the  brain,  and  bedded  in  its  sub- 
stance, but  considerably  more  towards  the  frontal 
region  than  the  occipital.    The  unequal  pressure 
I  found  to  proceed  from  a  musket-ball  which  was 
wedged  in  between  the  displaced  pieces  of  bone 
and  the  portion  which  though  cracked  preserved 
its  situation.    The  separated  piece  was  obviously 
much  more  extensive  on  its  internal  face  than  its 
outer,  and  could  only  be  removed  with  the  tre- 
phine.   The  leaden  wedge  and  several  splinters 
which  jammed  it  in  were  easily  removed;  and  on 
making  one  perforation  with  a  large-sized  trephine  I 
removed  the  depressed  portion  of  bone,  which  was 
forced  into  the  brain  nearly  an  inch  and  a  half 
from  the  surface  of  the  scalp.    No  relief  followed 
the  operation.    He  was  bled  during  the  night; 
his  breathing  became  decidedly  stertorous.  He 
lay  coiled  up  in  the  bottom  of  his  bed,  the  right 
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energy,  and  the  exhibition  of  mercury  so  as  to 
affect  the  gums  should  on  no  account  be  omitted. 

The  prognosis  in  severe  cases  must  be  very  un- 
favourable; but  who  can  tell  how  many  cases  of 
simple  bruise  of  the  brain  may  have  recovered  ? 
If  the  contusion  be  of  limited  extent,  the  brain 
may  recover  itself,  as  after  a  slight  apoplectic 
effusion.    It  IS  very  probable  the  cure  may  not  be 
complete,  and  some  imperfection  of  the  intellectual 
faculties  may  remain,  of  which  some  instances 
have  come  under  our  notice,  but  the  ordinary  func- 
tions of  life  may  remain  unimpaired.    We  abstain 
from  the  enumeration  of  cases  of  recovery  after 
contusion  of  the  brain,  because  the  diagnosis  is  not 
sufficiently  clear  to  justify  a  positive  opinion  on  the 
subject;  but  we  suspect  that  a  great  many  cases  are 
clearly  of  this  nature,  where  loss  of  memory  of 
names  or  places,  with  loss  of  the  power  of  speech, 
and  other  signs  continue,  which  are  believed  to 
be  the  consequence  of  pressure.    It  will  be  suf- 
ficient to  relate  a  single  case,  on  the  authority  of 
Hennen,  in  which  no  doubt  can  be  entertained  that 
the  surface  of  the  brain  had  suffered  severe  contu 
sion,  and  in  which  recovery  took  place. 

A  Captain  B          was  wounded  in  the  head 

by  a  musket-ball  at  the  battle  of  Waterloo.  On 


approaching  the  waggon  in  which  he  was  laid,  I 
was  attracted  to  that  part  of  it  where  he  was 
stretched,  by  a  low  protracted  moan,  as  of  a  person 
in  pain,  but  very  weak.  On  calling  him  by  name 
ne  sat  up,  caught  me  by  the  hand,  and,  pointing 
to  a  wound  in  the  head,  burst  into  tears.  His 
countenance  was  pale  and  glassy,  and  his  mouth 
somewhat  distorted;  his  eye  languid  and  suffused 
with  blood;  his  pulse  about  ninety,  soft  and  com- 
pressible. He  had  been  bled  previously.  His 
pulse  in  the  night  had  risen  to  about  a  hundred, 
was  hard  and  bounding,  and  he  was  bled  in  con- 
sequence. ;  A  cruciform  enlargement  of  the  wound 
gave  a  view  of  an  extensive  fracture  of  the  loft 
parietal  bone.  On  my  visit  I  found  him  with  a 
pale  countenance  expressive  of  great  pain,  referable 
rold    r""''  ^'odily  suffering;  mouth  dis- 

power  of  articulating  any  distinct  sound  lost,  but 


addressing  him  he  made  an  effort  to  rouse  himself, 
but  almost  immediately  relapsed  into  his  former 
state.    A  spontaneous  bilious  diarrhoea  took  place, 
and  he  became  more  sensible.    He  made  an  at- 
tempt to  articulate,  and  pronounced  audibly  the 
letter  i.    The  next  morning,  the  fifth  from  the 
receipt  of  the  wound,  he  was  amazingly  altered  for 
the  better;  the  diarrhoja  continued,  and  his  efforts 
to  speak  were  continual.    On  the  sixth  day  he 
uttered  audibly,  though  with  much  labour,  the 
monosyllable  '  ther,'  to  which,  in  the  course  of 
tlie  day,  he  added  '  o,'  and  for  the  next  three 
days,  whenever  addressed,  he  slowly,  distinctlj-, 
and  in  a  most  pathetic  tone,  repeated  the  words 
'  o-ther,'  '  o-ther,'  as  if  to  prove  his  powers  of 
pronunciation.    His  general  appearance  amended 
considerably.    I  therefore  resolved  to  write  to  liis 
family,  and  before  doing  so  I  printed  in  large  cha- 
racters on  a  sheet  of  paper  the  following  words  : — 
'  Shall  I  write  to  your  mother  ?'  —  that  being  the 
wish  he  so  long  and  ardently  had  laboured  to 
utter.    It  is  impossible  to  describe  the  illumina- 
tion of  his  countenance  on  reading  these  talis- 
manic  words;  he  grasped  and  pressed  my  hands 
with  warmth,  burst  into  tears,  and  gave  e\ery 
demonstration  of  having  gained  the  boon  which 
he  bad  endeavoured  to  solicit. 

"  From  this  period  his  mental  faculties  gradually 
developed  themselves;  he  regained  a  consciousness 
of  the  circumstances  immediately  preceding  his 
wound,  and,  in  succession,  of  those  of  a  more  re- 
mote period.  The  power  of  speech  was  the  last 
which  he  perfectly  regained,  and  for  which  he 
usually  substituted  his  thoughts  and  wishes  in 
writing.  He  returned  to  England  nearly  reco- 
vered on  the  ]03rd  day  from  the  wound." 

It  may  be  truly  said  in  reference  to  this  case 
that  the  brain,  independent  of  the  contusion 
to  wliich  it  must  have  been  subject,  had  sufl'ered 
some  degree  of  laceration  from  the  introduction 
of  the  ppicula  of  bone  removed  by  the  trephine; 
but  I  notice  it  here  as  presenting  one  of  the  most 
marked  symptoms  of  contusion,  namely,  the  com- 
plete inability  to  speak,  and  this  evidently  not  as 
the  result  of  a  want  of  consciousness,  but  in  all 
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probability  depending  on  the  inability  to  give  ut- 
terance to  distinctly  articulate  sounds  and  to  eflfect 
their  ordinate  arrangement. 

The  observations  just  made  refer  more  particu- 
larly to  supposed  contusions  of  the  cerebrum,  as 
the  part  necessarily  more  frequently  injured.  The 
cerebellum  and  other  parts  of  the  encephalon  are 
nevertheless  occasionally  the  seat  of  contusion  and 
laceration;  but  it  is  impossible  in  severe  injuries 
of  these  parts  of  the  nervous  system  to  form  an 
accurate  diagnosis  of  them.  Some  curious  circum- 
stances in  relation  to  injuries  in  the  region  of  the 
cerebellum  now  and  then  force  themselves  on  our 
observation,  which  it  becomes  a  matter  of  consi- 
derable interest  to  inquire  into,  as  they  are  sup- 
posed to  throw  light  upon  the  functions  of  this 
organ.  We  allude  to  the  supposed  influence  of  such 
injuries  upon  the  generative  sj'stem  of  the  male 
subject. 

Whether  the  physiological  inference  be  legiti- 
mately deducible  from  sucli  cases  or  not,  we  are 
not  prepared  to  say;  but  the  evidence  on  record 
is  sufiicient  to  justify  an  inquiry  into  the  effects 
of  contusions  of  the  cerebellum  upon  the  organs 
of  generation. 

Some  cases  are  here  quoted  from!  Larrey.  "  A  sol- 
dier of  the  ai-my  of  Egypt,  eighteen  years  of  age,  re- 
ceived a  blowuponthe  napeof  the  neck,accompanied 
with  considerable  contusion  and  ecchymosis  in  the 
occipital  region.  Inflammation  of  the  surrounding  tis- 
sues and  of  the  cerebellum  set  in.  An  abscess  formed 
near  the  occiput.  The  symptoms  were  very  severe, 
but  yielded  to  antiphlogistic  treatment.  In  three 
months  he  was  able  to  join  his  regiment,  and 
he  returned  to  France.  Some  years  afterwards 
he  presented  himself  at  the  hospital  of  Groscaillou  : 
he  was  now  thirty-two  years  old,  but  he  had  every 
appearance  of  a  young  conscript  ;  he  was  thin 
and  meagre,  his  countenance  pale  and  wrinkled, 
his  eyes  sunk,  lips  pale,  his  hair  scanty  and  brist- 
ling, especially  about  the  occipital  region,  where  he 
felt  a  constant  pain  and  coldness;  but  his  intellec- 
tual faculties  had  remained  uninfluenced.  He  was 
beardless,  and  his  voice  was  feminine.  He  had  so 
much  of  the  female  character  about  him  that  some 
doubts  existed  as  to  his  sex;  but  upon  examination 
his  genital  organs  were  found  reduced  to  the  size 
of  an  infant's  three  months  old;  his  penis,  which 
was  only  five  or  six  lines  in  length,  was  incapable 
of  erection,  and  his  testicles  were  no  larger  than 
small  beans.  He  attributed  this  change  in  his 
condition  to  the  injury,  since  which  his  beard  had 
gradually  disappeared,  and  previous  to  which  he 
had  enjoyed  the  usual  sexual  faculties  of  his  age." 

The  next  instance  of  a  similar  affection  of 
the  generative  system  occurred  to  an  officer  of 
the  horse  artillery  who  was  struck  by  a  mus- 
ket-ball which  traversed  the  extensor  muscles 
of  the  head,  and  glancing  over  the  occipital 
fossa?,  which  were  remarkably  prominent,  com- 
pletely denuded  them  of  their  aponeurotic  con- 
nections. After  the  wound  was  dressed  he  suffered 
severe  pains  in  the  occiput,  with  a  sense  of  weight 
in  the  head,  with  numbness  and  stiffness  of  the 
lower  extremities.  His  sight  and  hearing  failed 
him  so  that  he  was  scarcely  able  to  distinguish 
large  objects  and  to  appreciate  the  most  acute 
sounds.  His  testicles  became  atrophied,  and  his 
penis  diminished  in  the  same  ratio  and  remained 
incapable  of  erection.  The  wound  was  healed  by 
the  fiftieth  day. 
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The  third  patient  that  came  under  the  notice  of 
Larrey  with  injuiy  to  the  cerebellum  was  a  cavalry 
soldier  of  a  robust  constitution  and  much  addicted 
to  women.  He  received  a  sabre  wound  in  the 
occipital  region,  which  divided  the  skin  and  the 
convex  portion  of  the  occipital  bone,  so  as  to  ex- 
pose the  dura  mater,  which  was  also  wounded. 
The  right  lobe  of  the  cerebellum  was  seen  through 
the  opening  of  the  membrane.  The  slightest  touch 
of  this  organ  gave  rise  to  vertigo,  syncope,  and 
convulsions,  but  excited  no  pain.  A  continual 
escape  of  fluid  from  the  inner  surface  of  the  dura 
mater  prevented  the  union  of  the  wound.  Very 
soon  after  the  accident  he  lost  both  sight  and  hear- 
ing on  the  side  corresponding  to  the  wound,  and 
he  complained  of  acute  pain  in  the  course  of  the 
dorsal  region  of  the  spine,  with  a  sense  of  pricking 
in  the  testicles,  which  diminished  in  volume  with 
great  rapidity,  so  that  in  fifteen  days  the  right 
testicle  was  reduced  to  the  size  of  a  garden  bean, 
and  he  lost  all  desire  for  the  other  sex.  His 
wound  was  proceeding  favourably,  but  the  func- 
tions alluded  to  appeared  entirely  lost;  symptoms 
of  inflammation,  however,  came  on,  and  continued 
to  increase  notwithstanding  the  adoption  of  strict 
antiphlogistic  means.  The  pains  in  the  head  and 
down  the  spine  were  most  severe;  he  lay  on  the 
side  of  the  injury  coiled  upon  himself.  The  slightest 
motion  excited  convulsions,  and  when  raised  to 
expel  the  contents  of  his  bowels  he  fell  into  a 
frightful  state  of  syncope.  He  died  thirty-nine 
days  after  the  accident,  having  been  seized  with 
opisthotonos.  On  examination  after  death  a  large 
portion  of  the  occipital  bone  had  been  destroyed; 
the  opening  through  the  dura  mater  corresponded 
to  the  centre  of  the  right  lobe  of  the  cerebellum, 
which  was  depressed  and  of  a  yellowish  colour, 
without  suppuration  or  extravasation.  The  me- 
dulla oblongata  and  spinalis  were  white  in  colour 
and  of  a  firmer  consistence  than  natural,  and  re- 
duced one-fourth  of  their  natural  size. 

Larrey  also  mentions  two  other  instances  of 
atrophy  of  the  organs  of  generation  as  the  result 
of  abscess  in  the  cerebellum;  and  he  sums  up  the 
following  observations  on  injuries  of  this  portion  of 
the  encephalon  : — 1st,  That  in  injuries  of  the 
cerebellum  the  intellectual  faculties  and  senses, 
except  sight  and  hearing,  suffer  no  derangement. 
2ndly.  That  the  locomotive  organs,  with  one  excep- 
tion, have  not  been  found  affected,  and  that,  in  the 
exceptional  case,  the  arm  of  the  side  corresponding 
to  the  injury  was  affected.  3rdly.  That  lesions  of 
the  cerebellum  have  a  decided  tendency  to  dimi- 
nish the  power  of  the  generative  system,  and  to 
induce  atrophy  of  the  organs  of  generation.  And, 
lastly,  that  accidents  of  this  description  are  not  of 
necessity  fatal,  as  has  been  usually  said  to  be  the 
case.  The  physiological  inferences  drawn  by  Larrey 
from  these  facts  appear  to  be  so  far  fairly  sustained, 
and  they  are  corroborated  by  the  observations  of 
others. 

The  following  case  was  seen  by  many  surgeons 
of  the  metropolis  a  few  years  since  : — A  man  who 
had  been  a  soldier  during  the  civil  war  in  Spain  re- 
ceived a  blow  from  a  cannon-ball  in  the  occipital 
region  whilst  in  the  trenches,  and,  after  recovery 
from  the  effects  of  the  injury,  his  testicles  began 
gradually  to  diminish  in  size  and  firmness,  and  he 
iiegan  to  assume  in  a  great  measure  the  characters 
of  the  opposite  sex.  His  beard  nearly  disappeared, 
his  voice  altered,  and  largo  mnmmte  began  to  de- 
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velope  themselves,  so  that  when  seen  they  had  the 
appearance  and  feel  of  the  breasts  of  an  adult 
virgin;  he  observed  no  diminution  in  his  powers  of 
locomotion,  his  testicles 


locomotion,  his  testicles  were  pendulous  and  flabby, 
and  he  had  lost  all  desire  for  the  other  sex. 

Mr.  Guthrie  has  met  with  more  than  one  in- 
stance where  the  cerebellum  has  been  bared  by 
sabre-cuts  without  any  immediate  ill  conseixuence.J 

Laceration  op  the  Brain. 

[The  delicate  nature  of  the  ^cerebral  tissue  na- 
turally predisposes  it  to  laceration;  and  in  fatal 
cases  of  injury  to  the  skull  it  is  common  to  find 
the  brain  broken  up  in  various  parts.  This  occurs 
frequently  without  fracture,  although  it  is  more 
common  in  extensive  fractures.  Laceration  often  re 
suits  from  the  forcible  driving  in  of  spicula  of  bone, 
and  from  foreign  bodies,  as  bullets  and  other  pro 
jectiles.  The  seat  of  laceration,  like  that  of  con- 
tusion, varies,  and,  as  has  been  frequently  mentioned 
in  this  article,  is  often  at  a  spot  diametrically  op- 
posite to  that  on  which  the  original  blow  was 
inflicted.  In  the  post-mortem  examinations  of 
fifty-three  cases  at  the  London  Hospital,  the 
brain  was  found  to  have  been  lacerated  in  thirty 
two  near  the  seat  of  fracture;  in  eleven  at  a  point 
diametrically  opposite;  and  in  ten  it  occurred  in 
both  situations.  The  fact  is  of  tiie  highest  prac 
tical  import  in  reference  to  the  application  of  the 
trephine,  especially  as  laceration  is  often  accompa- 
nied by  pressure  from  the  blood  effused  from  the 
divided  vessels. 

The  symptovLs  of  laceration  of  the  brain  are 
by  no  means  accurately  defined;  they  are  frequently 
obscured  by  those  of  concussion  and  pressure.  It 
sometimes  happens  that  the  ordinary  symptoms  of 
concussion  are  present  at  first,  when  suddenly, 
after  a  brief  interval,  furious  delirium  with  con- 
vulsions point  out  to  us  fatal  laceration.  When 
this  occurs,  it  is  most  probable  that  the  ruptured 
vessels,  which  had  previously  been  closed  by  co- 
agula,  have  become  suddenly  opened,  and  the 
eifusion  of  blood  upon  the  delicate  neurine  gives 
rise  to  symptoms  of  laceration  :  in  some  cases  this 
happens  after  a  long  period  of  comparative  repose, 
and  probably  depends  on  inflammation  of  the  brain. 

Laceration  is  ordinarily  indicated  by  the  follow- 
ing symptoms  :  epileptiform  convulsions  to  a  greater 
or  less  extent,  loss  of  consciousness  and  furious  de- 
lirium, stertorous  breathing,  great  acceleration  of 
the  pulse,  insensibility  of  the  pupils,  which  are  some- 
times widely  dilated,  sometimes  contracted,  and 
occasionally  discordant;  the  skin,  at  first  cold,  soon 
becomes  warm;  paralysis  often  succeeds  the  con- 
vulsions ;  there  is  retention,  sometimes  incontinence, 
of  urine,  and  involuntary  discharge  of  fa;ces;  these 
are  succeeded  by  profound  coma,  or  the  patient 
dies  in  a  violent  paroxysm  of  convulsions.  We  have 
known  the  symptoms  assume  a  distinctly  remittent 
character,  of  which  the  following  case  affords  an 
illustration :  it  appears  inexplicable.  A  man 
thirty-five  years  of  age,  whilst  unloading  a  waggon 
of  coals,  fell  from  a  height  of  about  two  feet,  with 
a  sack  of  coals  upon  his  back.  He  was  found  to  be 
quite  insensible.  He  was  immediately  brought  to 
the  London  Hospital;  on  his  way  thither  he  vo- 
mited several  times.  About  an  hour  after  the  ac- 
cident he  was  in  a  state  of  partial  collapse,  with 
com  skin,  &c.,  and  seemed  disposed  to  sleep;  but 
Toffn"  answers  were  rational,  his  pupils 

a"'ng,  though  tardily.  In  this  state  he  continued 


till  the  afternoon,  when  his  pulse  had  become  more 
natural  and  his  body  quite  warm.  He  had  had 
leeches  applied  to  the  head,  and  a  purgative  was 
administered.  He  was  suddenly  seized  with  a  fit 
presenting  all  the  characters  of  epilepsy;  he  be- 
came totally  insensible;  the  convulsions  were  vio- 
lent, his  pupils  were  contracted,  and  his  breathing 
was  loud  and  stertorous.  The  violence  of  the  fit, 
which  was  twice  repeated  during  the  night,  ren- 
dered it  necessary  to  confine  him  in  the  bed.  Be- 
tween the  fits  he  was  quite  sensible  when  roused, 
but  immediately  relapsed  into  the  same  sleepy 
state.  In  the  morning,  his  bowels  not  having  acted, 
two  drops  of  croton  oil  were  given,  immediately 
after  which  he  vomited;  some  cathartic  mixture 
was  given,  which  operated  violently.  During  the 
whole  of  the  following  day  he  remained  in  a  stupe- 
fied sta,te,  but  was  conscious  when  spoken  to;  his 
pulse  was  eighty,  wealc,  and  irritable.  In  the 
evening  he  was  attacked  with  a  violently  convulsive 
fit;  throughout  the  night  he  slept  well,  and  was 
quiet,  and  his  bowels  were  moved  several  times. 
On  the  morning  of  the  third  day  he  appeared 
weaker;  his  drowsiness  had  increased,  his  pulse 
was  labouring  and  only  fifty-four  in  the  minute, 
his  head  was  hot,  but  his  extremities  were  cold. 
Soon  after  this  the  nurse  of  the  ward  thought  he 
was  dying;  his  muscles  were  in  a  state  of  great 
rigidity,  his  pupils  became  immovable  and  his 
breathing  loud  and  stertorous,  pulse  almost  imper- 
ceptible :  this  condition  lasted  for  a  quarter  of  an 
hour,  when  his  body  was  covered  with  a  profuse 
sweat,  and  he  said  he  felt  better.  He  v/as  ordered 
a  blister  to  the  back  of  the  neck,  and  sinapisms  to 
the  calves  of  his  legs;  and  mercury  was  adminis- 
tered. ^  In  the  evening  he  had  another  fit  of  an 
epileptic  character,  and  afterwards  relapsed  into 
the  same  unconscious  state.  Once  or  twice  during 
the  night  he  got  up  in  bed  and  sang  a  song  cor- 
rectly through,  when  he  again  lay  down  and  slept 
soundly.  On  the  fourth  day  he  was  considerably 
worse;  pulse  labouring,  his  answers  incoherent;  he 
rose  in  the  bed  several  times,  sang  a  song,  and 
lay  down  as  quietly  as  before.  He  had  no  fit 
during  the  day;  he  became  quite  insensible  at 
night.  On  the  fifth  day  he  continued  much  in 
the  same  state,  quite  insensible,  his  pupils  acting 
tardily;  during  the  night  he  talked  incoherently, 
and  on  the  morning  of  the  sixth  day  he  had  a 
slight  convulsive  fit  and  died. 

On  examination  after  death  a  fracture  was 
found  at  the  lower  part  of  the  right  parietal  bone. 
There  was  a  small  quantity  of  blood  eftused  ove" 
the  whole  surface  of  the  brain,  which  appeare 
bruised.  The  left  lateral  ventricle  contained  a 
arge  coaguluni  of  blood,  which  was  evidently 
ifi'used  from  the  rupture  of  a  large  vessel  in  tlie 
anterior  lobe  of  the  brain;  this  was  extensively 
'  icerated,  and  the  walls  of  the  ventricle  were  here 
broken  into. 

The  obscurity  of  the  symptoms  of  laceration  is 
exemplified  in  the  following  case  : — A  middle-aged 
man  was  brought  into  the  London  Hospital  in  con- 
sequence of  a  blow  over  the  left  temple  from  the 
fall  of  a  heavy  weight.  He  was  stunned  bj'  the 
olow,  and  was  in  a  state  of  insensibility  on  admis- 
sion; in  this  state  he  continued  to  his  death,  which 
occurred  six  days  after  admission.  There  was  an 
appearance  of  contusion  in  the  left  temporal  region, 
with  slight  ecchyraosis  of  both  eyelids.  He  was  quite 
senseless,  but  not  paralytic  in  either  extremity.  His 
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pulse  was  slow,  the  irides  immovable  ;  grinding  of 
the  teeth  and  slight  jactitation  were  present ;  there 
was  no  stertor  ;  when  pressure  was  made  over  tlie 
temporal  region,  he  evinced  the  faintest  signs  of  sen- 
sibility. His  urine  and  freces  passed  involuntarily. 
It  became  a  question  as  to  the  propriety  of  applying 
the  trephine;  but,  in  the  absence  of  hemiplegia,  tlie 
case  was  regarded  as  one  of  concussion  with  lace- 
ration rather  than  of  compression.  The  operation 
was  therefore  not  performed.  On  examination 
after  death,  no  hajmorrhage  was  found  above  or 
beneath  the  dura  mater.  The  surface  of  the  cere- 
brum was  generally  contused.  The  corpus  callosum, 
septum  lucidum,  and  fornix  were  completely  broken 
up. 

By  active  treatment,  especially  by  the  free  ab- 
straction of  blood,  the  symptoms  are  often  miti- 
gated, but  as,  in  the  generality  of  cases,  no  per- 
manent relief  can  be  afforded,  the  symptoms  in- 
crease in  intensity  until  death  closes  the  scene; 
this  more  generally  occurs  very  soon  after  the  acci- 
dent, or  life  may  be  prolonged  for  four  or  five  days. 

The  most  fatal  forms  of  laceration  are  those 
occurring  at  the  base  of  the  brain,  or  from  the 
introduction  of  blunt-pointed  instruments  through 
the  cranial  bones,  and  where  no  exit  is  afforded 
for  the  escape  of  the  broken-up  brain;  never- 
theless, fractures  of  the  base,  accompanied  by  the 
discharge  of  cerebral  matter  through  the  ear,  occa- 
sionally recover,  and  in  lacerations  of  the  surface 
of  the  brain,;  if  the  bone  is  extensively  commi- 
nuted, and  if  the  damaged  brain  can  be  readily 
squeezed  through  the  opening,  recovery  may  occur. 
In  such  cases,  therefore,  it  is  most  desirable  to 
remove  any  comminuted  or  angular  portions  of  the 
bone,  so  that,  as  the  blood  is  poured  into  the  cere- 
bral substance,  or  as  it  becomes  swollen  from 
inflammation,  it  may  readily  escape  through  the 
opening,  and  pressure  may  thus  be  obviated. 

In  thus  presenting  the  symptoms  of  laceration 
of  the  brain,  we  cannot  but  admit  that  they  are 
not  individually  to  be  received  as  characteristic; 
and  the  sign  most  to  be  depended  upon,  namely, 
convulsions,  frequently  exists  in  simple  concus- 
sion, and  is  often  absent  when  the  brain  is  la- 
cerated. Mr.  Banner,  in  a  paper  published  in 
the  Provincial  Medical  and  Surgical  Transactions, 
1841,  has  detailed  seven  cases  of  lacerated  brain, 
in  five  of  which  convulsions  were  present,  and  in 
two  nothing  of  the  sort  was  remarked,  and  in 
these  latter  cases  death  took  place  soon  after  their 
admission;  from  which  the  conclusion  is  reason- 
able, that  an  absolute  and  entire  paralysis  of  the 
white  or  conducting  fibres  of  the  cerebral  tissue 
took  place,  so  that  the  irritating  effects  of  the 
laceration  could  not  be  propagated  to  the  motor 
nerves.  In  some  cases,  certainly  of  rare  occur- 
rence, symptoms  are  at  first  absent  altogether, 
))iit  they  speedily  set  in. 

Mr.  W.  Sharp,  of  Bradford,  in  a  work  published 
some  years  ago,  has  given  a  remarkable  instance  of 
this  in  a  man  "  who  was  driving  a  heavily  laden  cart; 
ho  was  knocked  down,  and  apparently  the  wheel 
nf  his  own  cart  passed  over  liis  head,  producing 
nn  extensive  compound  fracture  over  the  left  eye. 
When  seen  a  few  hours  after  the  accident,  several 
portions  of  brain  were  lying  on  his  cheek,  and  others 
were  matted  with  liis  hair.  Yet  this  poor  man  had 
got  up  by  himself,  had  driven  his  cart,  when  almost 
dark,  nearly  a  quarter  of  a  mile  to  its  station, 
had  emptied  it  of  its  materials,  and  had  taken 
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others  into  it  instead;  he  had  afterwards  driven  it 
home  some  hundred  yards  to  his  own  house,  and 
Iiad  gone  into  his  house  for  the  key  of  the  stable, 
before  he  became  sick.  He  was  then  helped  into 
bed,  and  remained  there  till  I  saw  him.  Before  I 
saw  him,  he  had  one  or  two  violent  convulsions, 
and  became  extremely  restless.  The  injury  done 
to  the  brain  was  frightful.  I  removed  the  splin- 
tered bones,  and  placed  a  little  dry  lint  over  the 
wound,  and  he  became  much  more  tranquil.  Tho 
next  day  I  was  not  without  hope  of  his  recovery, 
but  the  day  following  the  convulsions  returned, 
and  he  shortly  afterwards  expired." 

The  jJrognosis  is  necessarily  unfavourable,  espe- 
cially if  the  mischief  is  at  the  base  of  the  brain, 
and  if  the  cerebellum  is  lacerated.  Morgagni 
alludes  to  two  instances  only  on  record  of  recovery 
after  violent  wounds  of  the  cerebellum.  Guthrie 
says:  "  The  result  of  my  experience  is  that  brain 
is  more  rarely  lost  with  impunity  from  the  fore 
part  of  tlie  head  than  from  the  middle  part;  and 
that  a  fracture  of  the  skull,  with  even  the  lodg- 
ment of  a  foreign  body  and  a  portion  of  the  bone 
in  the  brain,  may  be  sometimes  borne  without  any 
great  inconvenience  in  the  back  part."  (Op.  cit.) 
But  even  in  the  worst  cases  we  ought  not  to  de- 
spair of  a  favourable  issue,  provided  a  free  exit  can 
be  given  to  the  damaged  brain. 

The  general  treatment  of  lacerations  of  the  brain 
must  be  strictly  anti-inflammatory  until  suppura- 
tion is  established  or  hernia  cerebri  occurs,  when 
due  constitutional  support  should  be  given.  But 
the  local  treatment  is  a  matter  of  the  highest  im- 
portance to  attend  to.  All  comminuted  bone  must 
be  sedulously  removed,  and  the  trephine  or  Hey's 
saw  must  be  employed  to  remove  spicula  and 
angular  projections  of  bone,  which  are  likely  to 
impede  the  exit  of  the  broken-up  brain  or  be- 
come the  occasion  of  irritation.  All  foreign  Ijodies 
should  be  carefully  removed,  if  this  can  be  accom- 
plished without  violence  or  the  risk  of  increasing 
the  injury  by  pushing  them  further  into  the  brain. 
More  especially  this  should  be  at  once,  and  at  all 
hazard  accomplished,  if  convulsions  or  other  cere- 
bral disturbance  arise. 

To  show  the  importance  of  the  removal  of  fo- 
reign bodies  from  the  brain  as  speedily  as  pos- 
sible, the  following  case  is  quoted  from  the  Edin- 
burgh Medical  and  Surgical  Journal  :  —  "A. 
farmer  was  wounded  in  the  head  by  the  breech- 
pin  of  his  gun,  which  was  blown  out  in  the 
discharge  of  his  piece.  It  was  driven  through 
his  hat,  and,  piercing  the  os  frontis,  entered  the 
brain  about  an  inch  and  a  half  above  tho  edge  of 
the  orbit,  carrying  before  it  a  circular  piece  of  the 
hat  and  several  splintered  pieces  of  bone.  He  was 
knocked  down  and  stimned  by  the  blow,  but  he 
soon  recovered  suflicicntly  to  walk,  with  little 
assistance,  to  the  nearest  residence.  lie  was  after- 
wards conveyed  homo  a  distance  of  two  miles. 
When  first  scon  by  the  surgeon,  the  breech-pin 
had  been  withdrawn  from  the  skull  by  tlie  re- 
moval of  the  hat ;  and  as  there  appeared  to  be  no 
bleeding,  a  piece  of  sticking-plaster  was  laid  over 
the  wound  to  exclude  the  air.  In  ton  minutes  he 
was  seized  with  a  distinctly  marked  fit  of  epilepsy, 
which  ceased  immediately  on  the  removal  of  the 
plaster,  under  which  a  little  oozing  of  blood  had 
taken  place,  the  slight  pressure  of  which  had  dis- 
turbed the  functions  of  the  brain.  Tiio  fractured 
pieces  of  the  bone  were  removed,  and  at  tho  depth 
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of  about  an  inch  in  the  brain  a  Lard  substance  was 
telt  at  the  end  of  the  probe,  which  on  extraction 
proved  to  be  a  circular  piece  of  hat,  of  the  shape 
and  size  of  the  breech-pin.  Several  angular  pieces 
of  bone  were  then  carefully  removed,  together  with 
pieces  of  brain  into  which  they  were  imbedded. 
Under  the  use  of  repeated  bleedings,  with  other 
antiphlogistic  treatment,  he  recovered;  but  had 
afterwards  two  or  three  epileptic  attacks,  to  which 
he  had  not  before  been  subject." 

It  appears  very  extraordinary  that  there  should 
be  any  difference  of  opinion  as  to  the  propriety  of 
an  immediate  removal  of  pieces  of  bone  and  foreign 
bodies  from  the  brain.    It  is  a  subject,  however, 
with  regard  to  which  it  is  useless  to  enter  into  any 
lengthened  controversy  ;  it  will  be  sufficient  to 
quote  the  opinions  of  two  surgeons  of  somewhat 
opposite  notions  on  this  important  subject,  leaving 
the  reader  to  draw  his  own  inference  on  the  argu- 
ments advanced.    Mr.  Colles,  a  surgeon  of  un- 
questionably high  authority,  says  :  "  In  very  small 
depressed  fractures,  such  as  may  deserve  the  name 
of  punctures  of  the  bone,  where  a  depressed  bit  of 
bone  is  sunk  into  the  brain,  it  will  perhaps  be  pru- 
dent to  postpone  the  operation  for  a  few  days;  for 
if  the  operation  be  performed  immediately  on  the 
receipt  of  injury,  ^nd  if  we  attempt  to  seize  the 
depressed  fragment,  the  first  touch  of  the  forceps 
sinks  it  more  deeply  into  the  brain.     Portions  of 
the  brain,  from  the  softness  of  its  texture,  rise  up 
and  conceal  the  bone  both  from  our  sight  and 
touch  ;  whereas,  if  we  defer  the  operation  for  a 
few  days,  we  give  time  for  the  adhesive  inflamma- 
tion to  take  place.    This  circumscribes  the  de- 
pressed piece,  hardens  this  spot  of  the  brain,  and 
thus  enables  us  more  easily  and  certainly  to  lay 
hold  of  the  fragment  of  bone."  Mr.  Guthrie  says  on 
this  point:  "It  is  necessary  to  recollect  that  the 
brain  appears  to  be  insensible,  or  nearly  so,  when 
first  exposed;  and  it  has  rarely  occurred  to  me 
to  see  a  serious  convulsion,  or  anythiim-  beyond 
vomiting,  take  place  on  the  removal  of  a"  piece  of 
bone  from  the  brain;  nor  do  I  suspect  any  diffi- 
culty will  be  found  in  removing  such  small  frag- 
ments as  can  be  seen,  with  a  pair  of  forceps  duly 
adapted  for  the  purpose.    It  is  impossible  to  say 
at  what  period  the  brain  becomes  irritable,  and  no 
longer  admits  of  being  touched  without  convulsive 
movernents  ensuing.    But  whenever  this  state  of 
n-ritation  has  commenced,  and  its  existence  is  pro- 
claimed by  the  excitement  which  takes  place  on 
touching  the  fragment  of  bone,  the  surgeon  should 
at  once  desist  from  all  attempts  to  remove  the 
foreign  body.    The  brain,  under  ordinary  circum- 
stances, is,  I  conceive,  much  more  likely  to  recover 
from  an  injury,  all  iforeign  or  irritating  matters 
being  removed,  than  when  also  suffering  from  their 
presence.    Should  I  be  mistaken  upon  this  point, 
the  opinion  generally  entertained  of  the  propriety 
or  removing  extraneous  bodies  from  wounds  gene- 
rally must,  I  imagine,  be  erroneous." 

All  that  is  requisite,  after  the  removal  of  foreign 
bodies,  &c.,  is  to  apply  the  lightest  dressing,  as  a 
small  piece  of  moistened  lint,  to  the  surface,  and 
i^aielully  to  abstain  from  inducing  pressure  by  n  too 
accurate  adjustment  of  the  wounded  scalp  by  adhe- 
tJl  ^  f  ''^"dl'andag,.8, a  practice  which  is  certain 
occ.si„,  convulsions,  &c.    Abscesses  will 
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suppuration,  and  are  accompanied  by  epilepti- 
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form  convulsions,  which  cease  on  the  discharge  of  tlie 
matter.  As  a  matter  of  curiosity  it  may  be  observed 
that  in  two  instances  of  extensively  lacerated  brain 
we  have  been  under  the  necessity  of  applying  a  li- 
gature to  arrest  active  haemorrhage  fi:om  a  wounded 
artery. 

The  variety  of  cases  mentioned  by  the  older 
writers  in  surgery,  and  referred  to  by  Quesnay 
and  others,  as  also  those  wliich  are  described  by 
modern  authorities  in  military  and  naval  service, 
whilst  they  all  tend  to  demonstrate  the  complete 
curability  of  extensive  lacerations  of  the  brain, 
may  be  passed  over  without  comment,  as  the  prin- 
ciples they  elucidate  are  now  sufficiently  well 
understood,  and  as  it  is  quite  clear  that  the  brain, 
itself  the  seat  of  all  sensibility,  is  capable  of  sup- 
porting injury  and  recovering  from  the  effects  of 
mischief  which,  in  some  other  organs,  would  of 
necessity  compromise  life.  Whether,  after  losses 
of  cerebral  tissue,  the  functions  of  the  organ,  as 
evinced  in  the  higher  intellectual  faculties,  as  judg- 
ment, memory,  &c,,  are  ever  completely  restored  to 
their  pristine  state  of  perfection,  is  a  problem 
hitherto  not  completely  solved;  and  its  solution 
will  probably  never  be  attained.  Haller  mentions 
many  cases  which  had  come  under  his  own  obser- 
vation, and  instances  on  the  authority  of  others, 
where  patients  had  retained  complete  possession 
of  their  intellectual  faculties  after  the  loss  of  a 
large  quantity  of  brain.   {Elementa  Physiologiw.)'] 

Hernia,  or  Fungus  Cerebri. 
[When  the  natural  support  of  the  brain  is  lost  by 
the  removal  of  bone  by  the  trephine,  or  as  a  result 
of  extensive  comminution,  an  organised  growth 
frequently  protrudes  through  the  opening  from  the 
substance  of  the  brain.  The  same  also  happens 
occasionally  when  the  bone  is  destroyed  by  caries. 
The  disease  is  termed  hernia  or  fungus  cerebri. 

The  term  hernia  cerebri  has  been  employed 
synonymously  with  encephalocele,  as  expressive  of 
the  protrusion  of  a  portion  of  the  brain  and  its 
membranes  through  an  opening  in  the  cranium 
from  some  imperfection  in  the  cranial  walls.  To 
remove  all  ambiguity  on  this  point,  it  would  be 
better  to  discard  the  term  hernia  altogether,  and 
to  employ  tlie  expression  fungus  cerebri  to  designate 
the  condition  now  under  consideration.  By  this 
we  understand  a  growth  arising  from  the  brain, 
and  intimately  connected  with  this  organ,  conse- 
quent on  a  loss,  by  accident  or  disease,  of  the 
natural  support  which  the  brain  derives  from  its 
membranes  and  the  bone.  Mr.  Stanley  has  written 
an  able  article  on  this  subject  in  the  8th  vol.  of  the 
Aled.  Chir.  Trajisaciions,  which  will  be  referred  to 
in  the  following  description. 

The  disease  commonly  makes  its  appearance  i 
the  following  manner  : — In  a  few  days  after  th 
removal  of  a  portion  of  the  skull,  the  dura  niatcr, 
if  entire,  is  observed  to  be  forced  up  in  a  gradual 
manner  through  the  opening,  until  it  rises  above 
the  surface  of  the  bone.  It  now  becomes  remark- 
ably tense,  and  puts  on  a  dark  bluish  aspect  as  i 
its  blood-vessels  were  much  congested;  dark  spotS' 
here  and  there  make  their  appearance,  indicative 
of  partial  gangrene  like  that  resulting  from  stran- 
gulation. In  Van  Swicten's  commentaries  this  state 


of  the  dura  mater  is  correctly  explained  as  the  con- 
sequence "  of  the  urging  of  the  niembriiiie  against 
the  edge  of  the  hard  bone;  the  free  course  of  the 
blood  through  its  vessels  is  thereby  impeded, 


HEAD,  INJURIES  OF  THE. 


whence  inflammation  and  all  ita  consequences  may 
follow,  especially  a  suppuration  and  gangrene." 
The  gangrenous  spots  ot"  the  dura  mater  subse- 
quently give  way,  and  small  portions  of  brain 
gradually  ooze  through  the  openings;  these  con- 
tinue to  enlarge,  and  a  protruded  mass  of  cerebral 
substance  fills  up  the  opening  in  the  bone.  If  the 
dura  mater  has  been  lacerated  the  tension  of  the 
membrane  is  taken  off  at  the  commencement  of  the 
disease,  and  the  fungus  makes  its  appearance  much 
more  quickly;  but,  having  reached  the  level  of  the 
outer  part  of  the  skull,  it  advances  in  a  similar 
manner  as  in  the  former  case.  The  tumor  is  at 
first  covered  with  the  pia  mater  unless  the  brain  is 
lacerated,  but  as  the  disease  advances  this  gradu- 
ally gives  way,  and  the  fungus  extends  itself  in 
various  directions.  Sometimes  it  presents  an  oval 
shape;  in  others,  like  a  mushroom,  it  encroaches 
to  a  great  extent  upon  the  surface  of  the  skull, 
especially  if  pressure  is  employed  to  restrain  it. 
Its  extent  is  almost  unlimited.  Mr.  Stanley  men- 
tions a  case  occurring  in  the  Lock  Hospital,  in 
which  the  tumor  reached  six  and  a  half  inches  in 
one  direction  and  five  and  a  half  in  another,  and  its 
greatest  elevation  reached  two  inches  above  the  open- 
ing in  the  frontal  bone.  When  the  fungus  first  ap- 
pears it  is  brainlike  in  its  character,  but  it  is  fre- 
quently found  mixed  with  clotsof  blood.  Sometimes 
its  surface  is  covered  with  a  layer  of  coagulated  blood. 
If  handled  much  it  bleeds  freely,  but  if  left  un- 
touched it  rarely  bleeds.  The  character  of  the 
tumor  changes  as  the  disease  advances,  and  if  a 
section  of  it  be  made  it  is  found  to  have  lost  its 
original  brainlike  appearance,  or  but  very  slight 
traces  of  cerebral  matter  are  observed  in  it.  If 
the  finger  is  carefully  carried  round  the  root  of  the 
tumor,  it  is  felt  begirt  by  the  dura  mater  and  the 
edge  of  the  opening  in  the  bone,  which  is  fre- 
quently found  quite  dead.  Sloughs  not  uncom- 
monly are  seen  upon  the  surface  of  the  tumor, 
and  it  discharges  a  fluid  of  a  remarkably  foetid 
odour.  It  is  impossible  to  say  to  what  extent  the 
disease  may  proceed;  the  only  limit  to  its  exten- 
sion appears  to  be  its  tendency  to  slough,  as  if  its 
vessels  were  unable  to  maintain  its  vitality  beyond 
a  certain  point.  Pressure,  when  firmly  applied, 
occasions  a  sloughing  of  the  mass,  and  when  the 
sloughs  have  separated  healthy  florid  granulations 
shoot  up  and  supply  their  place.  In  a  case  quoted 
from  the  Medical  Commentaries  by  Mr.  Stanley, 
the  protruded  mass  gradually  dropped  off  in  large 
pieces,  and  the  patient  eventually  got  well,  the  only 
application  being  dressings  of  dry  lint.  At  the 
beginning  of  the  disease,  when  the  mass  just  fills 
up  the  opening  of  the  skull,  or  is  raised  a  little 
above  it,  pulsation  is  perceptible,  and  the  tumor 
is  raised  when  forcible  expiration  is  performed,  as 
in  the  act  of  coughing;  but  this  ceases  after  the 
tumor  has  advanced  over  the  surface  of  the  cra- 
nium. During  the  progress  of  the  disease  a  large 
quantity  of  discharge  is  poured  out  from  the  tumor, 
sometimes  serous  and  fojtid,  at  others  distinctly 
purulent,  and  frequently  after  an  attack  of  coma  a 
free  discharge  of  fluid  occurs  by  which  the  symp- 
toms are  relieved.  The  progress  of  the  tumor, 
if  not  restrained,  continues  uninterruptedly  until 
sloughing  occurs,  or  the  patient  is  exhausted  by 
irritation  or  by  the  discharge,  or  dies  comatose. 
If,  on  the  contrary,  the  case  proceeds  spontaneously 
to  a  favourable  termination,  sloughs  form  upon  the 
surface  of  tho  tumor  and  gradually  drop  off, 
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giving  place  to  healthy  granulations,  which  coalesce 
with  those  of  the  scalp,  and  complete  cicatrisation 
takes  place;  or,  if  the  tumor  is  sliced  off  and 
pressure  applied,  it  ceases  to  be  reproduced,  and 
the  sittface  assumes  a  healthy  granulating  aspect 
and  cicatrises,  or  the  tumor  gradually  recedes 
into  the  skull.  The  disease  makes  its  appearance 
within  ten  or  fourteen  days  after  the  accident 
which  led  to  the  removal  of  the  bone.  From  the 
commencement  and  during  the  progress  of  hernia 
cerebri,  an  irregular  train  of  symptoms  of  general 
indisposition  together  with  great  cerebral  disturb- 
ance occurs.  From  an  apparently  convalescent 
state  after  the  removal  of  a  piece  of  bone,  irritative 
fever  comes  on,  succeeded  occasionally  by  stupor, 
a  tendency  to  coma,  and  hemiplegia,  v^rith  low 
muttering  delirium.  But,  prior  to  the  appearance 
of  any  protrusion,  great  general  constitutional  irri- 
tation is  often  observed,  and,  the  instant  the  dura 
mater  gives  way,  a  remarkable  amelioration,  or 
even  a  complete  cessation,  takes  place. 

An  illustration  of  this  fact  is  given  by  Mr. 
Stanley,  which  we  shall  briefly  relate.  "  A  boy, 
ten  years  old,  received  a  kick  from  a  horse  on  the 
left  side  of  the  head,  which  produced  a  fracture  of 
the  skull,  the  bone  being  bare  and  depressed  fully 
the  thickness  of  the  skull  itself.  Symptoms  of 
pressure  existed,  and  an  irregular  triangular  piece 
of  bone  was  removed  with  the  trephine.  The 
dura  mater  was  covered  with  a  coagulum  extend- 
ing considerably  beyond  the  area  of  the  frac- 
ture. The  wound  was  dressed  with  adhesive 
plaster,  and  in  the  evening  his  pulse  was  more 
regular,  but  the  other  symptoms  were  not  relieved. 
Next  day  he  was  restless  and  impatient,  instantly 
falling  into  a  comatose  state,  and  as  suddenly 
starting  out  of  it;  his  respiration  and  pulse  were  a 
little  relieved,  but  still  irregular.  On  the  fourth 
day  there  appeared  paralysis  of  the  right  side  of 
the  face.  The  wound  was  daily  dressed,  his  bowels 
were  relieved  by  clysters,  but  he  continued  in  the 
same  stupid  state  till  the  eighth  day  from  the  opera- 
tion. He  could  not  be  roused  by  his  attendants,  but 
on  any  loud  noise  would  screech  wildly  and  attempt 
to  jump  out  of  bed,fallingagain  suddenly  into  stupor 
and  muttering  delirium.  On  the  eighth  day  he 
passed  his  urine  involuntarily.  In  the  evening  he 
was  much  better,  having  slept  quietly  for  some  hours  • 
he  had  asked  for  bread  and  eaten  it  freely,  talked 
about  circumstances  which  had  occurred  previously 
to  the  accident,  had  had  a  copious  motion,  and 
was  perfectly  quiet  and  easy.  His  pulse  became 
fuller,  slower,  and  more  quiet;  his  skin  improved 
his  features  were  more  full,  but  the  paralytic  con- 
dition, though  less  perceptible,  still  remained.  The 
next  morning  the  dura  mater  was  observed  ruptured 
and  turned  back  by  the  protruding  brain,  which  was 


about  the  size  of  the  end  of  a  hen's 


egg.    It  was 


of  natural  colour  and  perfectly  healthy.  He  was 
now  quite  sensible;  the  pulse  was  soft,  full,  and 
regular;  in  fact,  he  was  now  in  a  very  satisfactory 
condition.    lie  eventually  got  perfectly  well." 

With  the  advance  of  the  tumor  and  the  in- 
crease of  the  discharge  the  constitutional  symptoms 
increase,  and  hectic  fever  with  profuse  perspira- 
tions gradually  reduce  the  powers  of  the  patient- 
the  delirium  continues,  and  he  dies  exhausted! 
Such  is  the  result  of  cases  of  fungus  cerebri  in  ge- 
neral ;  in  some,  however,  during  its  progress  a 
sudden  discharge  of  serum  or  pus  is  attended  with 
an  improvement  in  the  condition  of  the  patient 
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whilst  in  other  cases  the  duration  of  the  disease  is 
protracted  for  an  indefinite  period,  and  the  patient 
may  even  be  cut  off  by  some  other  affection;  but 
this  is  by  no  means  common.  Inflammation  with 
suppuration  in  the  general  arachnoid  cavity,  ex- 
tending over  both  hemispheres  or  limited  to  one 
side,  is  sometimes  the  immediate  cause  of  death.  A 
total  absence  of  any  general  symptoms  is  occasion- 
ally remarked,  notwithstanding  the  rapid  advance 
of  the  fungus,  until  some  topical  application  is 
made  to  arrest  its  growth,  when  hemiplegia  and 
stupor  give  evidence  that  the  brain  is  influenced 
by  the  pressure,  and  if  this  be  remitted  the  func- 
tions of  the  organ  are  restored.  In  such  cases  the 
organic  functions  proceed  with  tolerable  regularity 
the  appetite  continues  good,  and  the  bowels  re 
gular,  and  the  intellect  is  unimpaired. 

Morbid  Analomy. — The  extreme  rapidity  of 
growth  in  hernia  cerebri  at  once  suggests  to  us  the 
idea  of  its  high  organisation;  and  its  abundant 
vascular  supply  is  apparent  from  the  quickness 
with  which  it  is  reproduced  after  excision,  and  in 
the  almost  absolute  impossibility  to  restrain  it  by 
the  application  of  pressure  or  by  egcharotics.  All 

this  is  easily  explained  from  its  connection  with 
the  encephalon,  one  of  the  most  highly  organised 

tissues  in  the  body. 

It  is  usually  believed  that  the  fungoid  growth 

is  true  cerebral  matter;  at  least  this  may  be  fairly 

inferred  from  the  writings  of  Lawrence,  Hennen, 

Eoux,  Stanley,  &c.,  and  that  the  mass,  at  the 

commencement,  consists  of  either  cineritious  or 

medullary  matter,  or  a  mixture  of  both,  as  in 

some  cases  the  distinctive  characters  of  these 

two  substances  can  be  recognised  when  care- 
ful examination  is  made  of  a  recent  section  of 

the  tumor.    The  first  protrusions  are  said  to  be 

made  up  of  true  cerebral  matter,  mixed  frequently 

with  clots  of  blood;  but  when  the  growth  has  con- 
tinued for  any  time  the  mass  appears  to  have 

undergone  considerable  solidification,  and  to  have 

become  converted  into  a  product  approximating  in 

character  to  fungus  in  any  other  part,  containing, 

however,  traces  of  a  substance  like  brain  inter- 
spersed with  a  fibro-cellular  tissue;  its  supply  of 

blood  is  entirely  derived  from  the  blood-vessels  of 

the  brain. 

To  ascertain  the  true  nature  and  source  of  the 
disease,  the  examination  ought  to  be  extended 
below  the  depth  of  the  tumor  and  its  apparent 
origin,  and  in  many  instances  there  will  be  found 
at  the  root  of  the  tumor  clots  of  effused  blood,  or 
an  abscess,  or  a  large  quantity  of  serum  in  the  cor- 
responding lateral  ventricle;  in  other  cases  softening 
of  the  subjacent  brain  will  be  discovered.  Blood- 
vessels can  generally  be  distinctly  seen  passing 
into  the  tumor  along  the  peduncle  whicli  traverses 
the  opening  in  the  bone.  In  one  case  detailed  by 
Mr.  Maliett  {Transactions  of  Prov.  Med.  andSury. 
Assoc.,  1839)  a  serous  cyst  lined  by  a  delicate  glis- 
tening membrane  was  found  in  the  centre  of  the 
tumor. 

Dr.  Thompson,  in  reference  to  the  morbid  ana 
tomy  of  fungus  cerebri,  says:  "  I  am  inclined  to 
Delieve  that  they  are  the  consequence  of  a  con- 
tusion of  the  substance  of  the  brain  and  its  mem- 
branes, which  gives  rise  to  the  formation  of  a  new 

t^e  S  ,e™itf ''r'^"  T'  '™P''^  P'-otrusions  of 
ornin  resulting  from  the  removal  of  tlie  natural 


resistance  which  is  made  to  them  by  the'  dura 
mater  and  cranium." 

We  have  recently  witnessed  the  development 
of  a  cyst  containing  two  or  three  drachms  of  se- 
rum and  a  small  quantity  of  pus  in  a  case  of  fun- 
gus cerebri  which  had  completely  cicatrised.  Some 
symptoms  of  constitutional  irritation  preceded 
a  remarkable  enlargement  of  the  tumor,  which 
became  excessively  tense.  It  was  necessary  to 
puncture  the  tumor,  which  presented  evident  fluc- 
tuation, and  the  patient  was  relieved  for  the  time 
but  he  eventually  died.  ' 

In  other  cases  the  mass  will  be  found  made  up 
almost  entirely  of  coagulated  blood  effused  from 
the  substance  of  the  brain  beneath  the  pia  mater 
which,  in  a  case  related  by  Abernethy,  attained  the 
size  of  a  lien's  egg,  and  came  evidently  from  the 
brain  an  inch  beneath  its  surface,  and  when  cut 
into  resembled  a  clot  of  blood. 

Pathology. ~T:hs  disease  cannot  occur  without 
the  destruction  or  loss  of  a  portion  of  the  natural 
support  of  the  brain;  and  hence  this  has  been  con- 
sidered  as  the  most  common  cause  of  the  disease 
But  the  inference  is  notnecessarily  just,  for  if  such 
were  tlie  case,  the  protrusion,  as  Mr.  Stanley  re- 
marks, ought  invariably  to  follow  an  openino-  in 
the  skull;  but  this  is  by  no  means  the  case."  It 
18,  however,  somewhat  remarkable  that  the  disease 
did  generally  happen  in  cases  where  the  trephine 
had  been  applied  at  St.  Bartholomew's  Hospital. 
But  It  must  be  remembered  that  in  most  of  these 
cases  the  brain  has  suffered  an  amount  of  injury 
causing  symptoms  of  pressure,  and  thus  demandin<' 
the  removal  of  the  bone.  ° 
Without  denying  that  the  simple  removal  of 
the  bone  is  the  occasional  cause  of  fundus  cere- 
bri, we  nevertheless  do  not  consider  it  as  result- 
ing solely  from  want  of  due  support.    We  should 
rather  attribute  it,  when  arising  without  any  mis- 
chief to  the  brain  itself,  to  the  irritation,  first  to 
the  dura  mater,  and  afterwards  to  the  brain,  from 
the  constant  impulsion  of  these  highly  organised 
structures  against  the  sharp  edge  of  the  bone.  The 
older  surgeons  were  alive  to  this  source  of  irrita- 
tion, and  directed  that  after  the  use  of  the  trephine 
the  edge  of  the  inner  table  of  the  skull  should  be 
rounded  off, 

Velpeau  has  fully  entered  into  the  consideration 
of  this  point  in  his  able  memoir  Sur  I'Opcraiion  dii 
Trepan,  and  judiciously  remarks  that  the  disease 
is  due  to  the  expansion  and  swelling  of  the  brain 
under  states  of  excitement.  lie  says  that  it  occurs 
less  frequently  wlien  the  trephine  has  been  ap- 
plied over  a  coagulum,  as  then  the  expansibility  of 
the  organ  lias  been  injured  by  the  pressure,  'lie 
considers  tlie  probability  of  the  occurrence  of  this 
disease  after  trephining  to  be  in  the  inverse  ratio 
of  the  dimensions  of  the  aperture  in  the  skull,  and 
that  the  brain  is  much  more  likely  to  remain  in 
sicii  where  the  opening  of  the  cranium  is  extensive, 
tlian  where  a  single  perforation  has  been  made. 
He  draws  from  this  an  important  practical  deduc- 
tion, to  which  we  shall  revert  in  speaking  of  the 
treatment  of  the  disease.  Flourens,  in  his  memoir 
on  the  trephine,  remarks  that  hernia  cerebri  fre- 


,|Uently  succeeds  the  removal  of  bone,  and  that  the 
Inigest  protrusions  lake  place  when  the  brain  itself 
IS  wounded,  and  that,  if  the  dura  mater  be  unin- 
jured, the  protrusion  is  of  much  less  extent,  This 
is  amply  corroborated  by  every  day's  experience, 
lie  attributes  the  disease  to  the  expansion  of  the 
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brain  from  the  impulsion  of  the  arteries  at  the 
base,  the  natural  limit  to  its  expansion  being  lost 
by  the  removal  of  the  bone. 

Mr.  Abernethy  explains  the  origin  of  hernife 
cerebri  thus  :  "  Their  formation  seems  to  proceed 
from  an  injury  done  to  a  part  of  the  brain  by  con- 
cussion or  contusion,  which  has  terminated  in  a 
diseased  state  of  the  vessels  similar  to  what  occurs 
in  apoplex}-.  The  morbid  state  increasing,  one  or 
more  vessels  give  way,  and  an  effusion  of  blood 
into  the  substance  of  the  brain  ensues,  which,  if 
the  skull  v/ere  entire,  would  probably  occasion 
apoplexy,  but,  where  there  is  a  deficiency  of  bone 
that  allows  it  to  expand,  presses  the  surface  of  the 
brain  and  its  membranes  through  the  vacant  space." 
And  Mr.  Stanley  says  with  great  justice,  "  There 
must  be  an  increase  in  the  vohime  of  the  contained 
parts,  produced  either  by  a  general  distension  of 
the  blood-vessels  of  the  brain,  or  by  the  addition  of 
some  new  matter,  as  water  or  pus."  It  is,  however, 
evident  from  numerous  well-authenticated  cases, 
that  the  disease  does  not  depend  merely  on  an  over- 
distended  state  of  the  cerebral  blood-vessels,  such- 
as  occurs  in  inflammation,  for  it  makes  its  appear- 
ance generally  after  the  subsidence  of  the  inflam- 
matory symptoms,  and  frequently  when  everything 
is  apparently  progressing  favourably.  The  mode  of 
formation  described  by  Abernethy  is  well  illus- 
trated in  those  cases  in  which  effused  blood  makes 
up  the  greater  part  of  the  tumor,  which  presents  ex- 
ternally an  appearance  that  a  coagulum  would  do; 
but  it  will  not  apply  to  very  many  cases,  which 
obviously  depend  on  one  of  three  causes,  namely, 
a  diseased  condition  of  the  brain  itself,  or  the  for- 
mation of  abscess  at  the  base  of  the  tumor,  by 
which  the  cranial  contents  are  increased,  or  some 
special  cause  of  irritation,  as  a  foreign  body  lodged  in 
the  substance  of  the  brain.  In  these  latter  cases  the 
tumor  is  brainlike  at  the  beginning,  but  speedily 
assumes  the  appearance  of  simple  fungus.  By  over- 
stretching, the  pia  mater  and  arachnoid  gradually 
yield,  the  tendency  of  the  tumor  being  of  course 
in  that  direction  where  there  is  least  resistance; 
and  masses  of  cineritious  and  medullary  neurine, 
still  maintaining  their  vitality  and  connection  with 
the  parts  beneath,  gradually  ooze  out  until  _  the 
tumor  attains  a  considerable  size.  If  the  parietes 
of  the  skull  were  not  deficient,  the  patient  must 
necessarily  succumb  to  the  pressure  arising  from 
the  effusion. 

That  foreign  bodies  in  the  brain,  as  in  other 
highly  organised  parts,  may  become  the  immediate 
cause  of  tlie  disease  in  question,  can  admit  of  no 
dispute;  indeed,  I  am  inclined  to  class  under  this 
head  effusions  of  blood  into  the  cerebral  tissue, 
and  to  explain  the  formation  of  hernia  cerebri, 
when  arising  from  this  cause,  as  resulting  as  much 
from  the  irritation  of  the  clot,  as  from  the  mecha- 
nical distension  of  the  brain.  Are  we  not  justified 
also  in  arranging  abscesses  at  the  base  of  the  tumor 
under  the  class  of  irritants  of  the  brain? 

From  the  perusal  of  a  few  cases,  a  brief  abstract 
of  which  is  subjoined,  it  will  be  seen  that  the  source 
of  the  disease  existed  in  the  greater  number  be- 
neath the  root  of  the  fungus,  and  that  an  altered 
state  of  the  brain  from  suppuration  or  some  other 
lesion,  in  manj-,  must  liave  preceded  its  formation, 
whilst  in  others  we  cannot  fail  to  recognise  a  co- 
agulum as  its  special  cause;  and,  lastly,  the  exist- 
ence of  foreign  bodies  in  the  substance  of  the 
brain,  or  near  its  surface,  may  without  hesitation 
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be  pronounced  the  most  remediable  cause  of  the 
affection,  as  on  their  removal  the  tendency  to  fun- 
gate  has  immediately  ceased.  In  the  examination 
after  death  of  the  first  case  mentioned  by  Mr. 
Stanley,  it  is  said,  "The  exposed  surface  of  the 
brain  from  which  the  portion  had  been  cut  oft^  ex- 
hibited a  softened  and  broken-down  texture,  a 
state  of  disorganisation  which  extended  deep  iiito 
its  substance.  Several  small  effusions  of  blood 
were  met  with  both  between  the  membranes  and 
in  the  substance  of  the  brain." 

In  the  second  fatal  case,  it  is  remarked,  "  The 
greater  part  of  the  substance  of  the  brain  was  mucli 
changed  from  its  healthy  condition,  and  especially 
in  the  right  hemisphere  {that  is,  on  the  side  corre^ 
spomling  to  the  fungus).  All  the  medullary  struc- 
ture intervening  between  the  base  of  the  protruded 
part  and  the  anterior  cornu  of  the  right  lateral 
ventricle  had  entirely  lost  its  natural  structure, 
and  had  become  soft  and  pulpy,  so  as  to  convey  the 
idea  of  rottenness."  And  in  the  dissection  of  the 
case  quoted  by  the  same  author  from  Mr.  Pearson, 
surgeon  to  the  Lock  Hospital,  and  which  happened 
after  the  exfoliation  of  bone  from  caries  consequent 
upon  syphilis,  it  is  said,  "The  tumor  was  evidently 
continuous  with  the  anterior  lobe  of  the  right 
hemisphere  of  the  brain.  An  abscess  was  found 
in  the  anterior  lobe  of  the  right  hemisphere,  con- 
taining between  two  and  three  ounces  of  pus..  The 
cavity  extended  from  the  anterior  part  of  the  cor- 
pus striatum  to  the  base  of  the  tumor.  On  divid- 
ing the  diseased  mass,  it  exhibited  no  distinct 
organisation,  but  was  a  pulpy  substance  of  a  grey 
colour,  connected  by  shreds  of  the  pia  mater."  In 
this  case  symptoms  of  pressure  preceded  the  ap- 
pearance of  hernia  cerebri.  In  a  dissection  by 
Hennen,  it  is  observed,  "  that  the  right  hemisphere 
of  the  cerebrum  was  reduced  to  a  sort  of  bloody 
pulp,  rendering  it  impossible  to  trace  its  organisa- 
tion." 

In  a  case  mentioned  by  Abernethy,  "  the  hernia 
cerebri  was  evidently  formed  of  congealed  blood, 
deposited  in  the  medullary  part  of  the  cerebrum; 
the  containing  cavity  being  about  an  inch  in 
diameter,  and  its  parietes  appearing  to  be  the  sub- 
stance of  the  brain  condensed  by  pressiue.  The 
ventricles  were  full  of  bloody  serum."  Mr.  Hill 
(see  Cases  in  Surgery,  p.  09)  details  a  very  inte- 
resting illustration  of  hernia  cerebri  as  the  result 
of  abscess;  the  case  eventually  recovered,  but  Hill 
says,  "  To  prevent  a  repetition  of  bad  symptoms,  I 
was  obliged  to  shave  away  the  tumor,  and  to  push 
a  lancet  into  its  root,  as  often  as  the  stupor  and 
other  symptoms  showed  that  matter  was  lodged 
there,  by  which  he  was  uniformly  relieved."  A 
similar  instance  is  recorded  by  Scidtetus  {Armament. 
Clururg.  obs.  19). 

In  the  London  Medical  Journal,  vol.  x.  p.  277 
two  cases  are  mentioned  in  which  repeated  at- 
tempts were  made  to  prevent  the  growth  of  the 
tumor  by  pressure :  one  died  at  the  end  of  u 
month,  and  the  other  after  six  months.  "  In  both 
there  was  found  a  large  cavity,  wliich  Iiad  been 
formed  by  the  accumulation  of  a  fluid  that  could 
not  escape  on  account  of  the  aperture  being  closed 
up  by  the  fungus." 

In  the  London  Medical  and  Surgical  Journal 
for  1!)3I  a  case  is  related  by  Dr.  Tuthill  of  a  man 
who  had  hernia  cerebri  succeeding  a  depressed 
compound  fracture  of  the  lei't  parietal  bone.  Tlie 
trephine  was  applied,  and  splinters  of  bone  were 
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removed  from  the  brain.  After  a  violent  attack  of 
inflammation  hernia  cerebri  made  its  appearance. 
It  was  excised  by  ligature,  but  it  was  reproduced  ; 
iive  or  six  ounces  of  brain  were  removed  without 
any  derangement  to  its  functions.  The  man  con- 
tinued able  to  raise  himself  up  and  to  feed  himself, 
portions  of  brain  being  removed  daily.  Com- 
pression of  the  tumor  was  employed,  which  imme- 
diately produced  paralysis  of  the  opposite  side  of 
the  body  :  this  continued  until  the  pressure  was 
remitted.  He  became  afterwards  violently  con- 
vulsed, the  pupils  were  discordant,  and  he  died 
about  three  weeks  from  the  attack.  On  opening 
the  skull  the  brain  on  the  injured  side  was 
softened  and  infiltrated  with  pus;  and  an  enor- 
mous abscess  was  found  occupying  the  whole  mid- 
dle lobe,  communicating  with  the  ventricle,  which 
was  filled  with  pus. 

In  the  Transactions  of  a  Society  for  Improving 
Medical  and  Surgical  Knoioledge,  1807,  p.  94, 
Sir  E.  Home  relates  two  cases  of  fungus  cerebri 
accompanied  by  abscess.  In  cases  which  have 
come  under  our  own  notice  we  have  frequently 
remarked  large  abscesses  at  the  root  of  the  tu- 
mor ;  and  in  patients  dying  at  the  first  com- 
mencement of  the  fungus  we  have  often  found 
small  abscesses  at  its  root,  or  have  seen  abscesses 
opened  in  slicing  off  the  fungus.  Hill  also,  in 
his  work,  p.  135,  records  a  case  in  which  "a  part 
of  the  brain  was  dissolved  into  pus  about  two 
inches  round." 

Mr.  Syme,  of  Edinburgh,  has  published  a  case 
of  hernia  cerebri  occurring  after  a  gunshot  wound. 
The  trephine  was  applied  an  inch  and  a  half 
above  and  behind  the  right  ear  in  consequence  of 
depressed  bone.    On  the  eighth  day  a  "  soft  round 
Bwelling  as  large  as  a  nutmeg  presented  itself  at 
the  opening  of  the  skull ;  a  bandage  and  compress 
were  applied  to  prevent  its  increase.    On  the  9th 
another  protrusion  presented  itself  at  the  side  of 
that  just  mentioned."    A  portion  weighing  110 
grains  was  sliced  off.    The  patient  died  on  the 
seventeenth  day  after  the  accident.    «  The  head 
was  examined  after  death,  when  the  dura  mater, 
at  the  seat  of  injury,  was  seen  perforated,  sloughy 
and  discoloured;  at  the  same  part  an  abscess  as 
large  as  a  walnut  existed  in  the  substance  of  the 
brain,  which  was  otherwise  healthy."  {Med.  Chir. 
Sevieiv,  April  1841.) 
♦    But  to  show  that  the  disease  occasionally  results 
from  the  irritation  of  dead  bone  as  well  as  from 
foreign  bodies,  1  shall  briefly  advert  to  a  few  in- 
stances published  by  Mr.  Mallet  in  the  Transac- 
tions of  the  Prov.  Med.  and  Surg.  Association,  1839. 
In  the  first  case  the  hernia  disappeared  after  various 
small  portions  of  the  inner  table  of  the  bone  had 
exfoliated.    In  another  instance,  after  an  injury 
to  the  brain  from  the  falling  of  a  lump  of  coal 
upon  the  head,  "  in  eight  days  a  slight  elevation 
°^  ^["T'"  ^'■"^        '^rain  appeared,  which  conti- 
nued about  a  week,  when  a  small  piece  of  coal  was 
discharged  about  the  size  of  a  pea.     The  rising 
iiien  gradually  disappeared  by  the  sole  application 
01  lint  wetted  with  very  dilute  nitric  acid." 
nnH^i,  fracture  of  the  os  frontis, 

and  the  removal  of  the  broken  and  loose  portions, 

appUminn,  '     jP  ,t     P''^'""'''  '■^"d  ^'»'-''">8  local 
t«,ir.._'  ,^  «'^?<^  <i"<=k's  m-    It  then  remained 


stationary  tZ^   Z  I  "88-    ^'  ""en  remained 

wMonary  for  about  a  fortnight,  when  1  deter- 


mined to  remove  it  wth  the  knife.  The  operation 
was  performed  m  a  few  seconds,  and  apparently 
without  the  patient  being  sensible  of  paiii  The 
wound  was  then  accurately  examined,  and  /  found 
aspiculumof  lone  projecting  from  the  inner  table  of 
the  skull.  It  was  removed,  and  the  wound  was 
completely  cicatrised  in  about  six  weeks." 

In  the  last  case  mentioned,  "  when  'the  knife 
was  about  halfway  through  the  tumor,  something 
presented  a  slight  resistance  to  its  progress,  which 
afterwards  proved  to  be  a  loose  portion  of  bone  " 

Mr.  Mallet  says,  "  It  will  be  seen  that  four'  of 
the  live  cases  just  mentioned  were  affected  with 
hernia  cerebri,  and  that  in  each  of  these  four  cases 
a  foreign  body  was  found  acting  as  a  constant 
source  of  irritation ;  and  knowing  how  generally 
the  occurrence  of  irritating  bodies  found  in  other 
parts  is  followed  by  fungous  growths,  partaking 
more  or  less  of  the  nature  of  the  part  from  which 
they  proceed,  I  think  it  extremely  probable  that 
without  some  irritating  cause  we  should  not  have 
hernia  cerebri," 

In  the  Memoirs  oftlie  Academy  of  Surgery  (see 
selections  from,  published  by  the  Sydenham  So- 
ciety) Louis  relates  the  case  of  a  man  who  suffered 
from  fungus  cerebri  after  a  laceration  of  the  brain 
by  the  splinter  of  a  shell.  The  surgeon  removed 
the  fungus  and  with  care  extracted  all  the  splin- 
ters of  bone.  In  this  case  the  cure  was  protracted 
until  the  thirteenth  month  after  the  accident.  See 
also  a  case  by  Guthrie.  (Op.  cit.  p.  142,  note.) 

We  could  multiply  cases  of  this  description  to 
show  that  the  cause  of  the  fungus  must  be  sought 
tor  below  the  surface  whence  the  tumor  appears 
to  spring,   and  that  the  removal  of  the  bony 
support  must  be  regarded  rather  as  a  necessary 
condition  than  as  a  cause  of  the  disease,  as  no 
protrusion  can  occur  while  the  bone  remains  entire 
It  is  illogical  to  consider  the  removal  of  the  bone  an 
exciting  cause,  except  in  those  cases  in  which 
the  fungus  can  be  traced  to  the  irritation  of  dead 
bone  at  the  circumference  of  the  opening  throu-rh 
which  the  tumor  protrudes.  Dis.  Lawrie  and  King, 
of  Glasgow,  have  published  in  tlie  Edinburgh 
and  London  Journal  for  1844  a  great  number  of 
cases   in  many  of  which  large  abscesses  were 
found  near  the  root  of  the  tumor,  and  they  make 
the  following  remarks  on  the  cases  in  reference  to 
the  cause  of  such  protrusions  :  "It  has  been  ob- 
jected that  there  must  be  in  such  cases  some  other 
power  in  operation  besides  the  cause  of  protrusion 
above  given ;  otherwise  the  brain  would  have  ex- 
panded itself  laterally,  and  filled  the  vacant  space 
before  it  protruded  externally.    To  us  there  ap- 
pears to  be  no  such  necessity,  seeing  that  all  pro- 
trusions have  a  tendency  to  project  towards  a  point 
rather  than  to  spread  themselves  indefinitely  late- 
rally." 

In  respect  to  the  situation  of  these  protrusions 
the  same  surgeons  observe  :  "  The  cases  before  us 
would  lead  us  to  believe  that  the  part  of  the  head 
injured  has  some  influence  in  favouring  the  cere- 
bral jirotrusion.  Of  fourteen  cases,  the  injury  in 
seven  was  situated  partly  or  entirely  over  the 
frontal  bone,  in  six  over  the  parietals,  and  in  one 
over  the  temporal;  from  which  facts  wo  might  be 
led  to  infer  that  hernia  cerebri  much  more  fre- 
quently follows  injuries  and  operations  on  the 
superior  and  anterior  part  of  the  head,  than  on  the 
lateral  and  posterior  regions.  It  must,  however, 
be  recollected  that  injuries  requiring  operation 
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occur  more  frequently  over  the  former  than  the_ 
latter  regions  :  thus,  of  the  forty  cases  operated  on, 
and  in  which  no  cerebral  protrusion  took  place, 
the  injury  was  wholly  or  partly  over  the  parietal 
bone  in  twenty-four  cases,  over  the  frontal  in 
thirteen,  over  the  occipital  in  five,  and  over  the 
temporal  in  one.  Sir  Philip  Crampton  has  re- 
corded a  case  in  the  Dublin  Medical  Journal 
where  the  protrusion  took  place  through  the  occi- 
pital bone,  and  Dr.  Thomson  in  hia  reports  men- 
tions another." 

Of  the  fatality  attending  the  disease  the  Glas- 
gow surgeons  remark,  "that  of  fourteen  cases 
twelve  died  and  two  recovered.  Of  three  cases 
detailed  by  Mr.  Stanley,  two  died  and  one  reco- 
vered. Mr.  Hill  relates  three  cases,  all  of  which 
recovered  ;  Mr.  Mallet  four,  which  were  also 
successful."  In  regard  to  age  they  say,  "  There 
is  some  ground  for  the  belief  that  hernia  cerebri 
occurs  more  frequently  in  children  and  in  young 
persons  than  in  patients  more  advanced  in  life.  Of 
the  thirteen  cases,  ten  were  below  30  (8  the 
youngest,  and  27  the  eldest),  three  were  40  or 
above  it  (40  the  youngest  and  46  the  eldest). 
Mr.  Stanley's  cases  were  of  the  respective  ages  of 
11,  12,  and  13.  Mr.  Hill's  were  6,  11,  and  a 
young  woman  whose  age  is  not  given.  Sir  Piiilip 
Crampton's  patient  was  23.  Will_  the  greater 
activity  of  the  cerebral  circulation  in  early  life 
account  for  this  ?  " 

Diagnosis. — The  history  of  the  disease  when 
it  is  the  result  of  accident,  and  the  fact  that  it 
can  only  occur  when  the  natural  support  of  the 
brain  is  lost,  will  readily  distinguish  it  from  those 
comparatively  rare  carcinomatous  affections  origi- 
nating in  the  cranial  bones  or  the  membranes  of 
the  brain.    And  where  the  hernia  is  the  result  of 
the  irritation  of  a  portion  of  diseased  bone  upon 
the  dura  mater,  as  in  the  case  quoted  from  Mr. 
Pearson,  and  succeeds  the  removal  of  the  bone,  it 
will  require  but  little  observation  to  form  a  cor- 
rect diagnosis  between  it  and  the  fungous  iumor  of 
the  dura  mater,  which,  as  it  advances  in  growth, 
always  gives  rise  to  destruction  of  the  bones  of 
the  skull.     Before  hernia  cerebri  has  made  its 
appearance   under  the  circumstances   just  men- 
tioned, the  dura  mater,  on  the  removal  of  the 
carious  bone,  will  be  found  either  healthy  or 
merely  altered  in  colour,  and  pushed  up  into  the 
aperture  of  the  skull,  and  its  subsequent  sloughing 
to  give  way  to  the  protrusion  of  the  fungatnig 
brain  will  at  once  lead  to  the  idea  that  the 
,  disease  is  in  the  brain  itself,  and  has  not  com- 
menced in  the  dura  mater.   In  the  fungoid  disease 
of  the  dura  mater  the  thinning  of  the  bone  takes 
place  from  below,  and  long  before  the  giving  way 
of  the  scalp  the  bono  becomes  gradually  shelled 
by  the  pressure,  and  the  scalp  is  pushed  up;  and 
crepitation,  like  that  which  the  crumpling  of  parch- 
ment gives,  is  usually  experienced.     In  caries,  on 
the  contrary,  suppuration  at  an  cady  period  takes 
place  beneath  the  scalp,  and  if  a  probe  be  passed 
down  to  the  bone  it  is  found  dead.    Should  the 
bone  be  removed,  the  state  of  the  meml)rane  be- 
neath indicates  its  freedom  from  fungoid  disease. 
In  the  absence  of  any  history  of  the  disease,  the 
nature  of  the  fungaling  mass,  as  shown  by  the  mi- 
croscope, will  afford  a  tolerably  fair  criterion  of  its 
origin.     In  hernia  cerebri  the  mixture  of  true 
cincritious  and  medullary  matter  is  commonly  at 
first  recognised.     In  fungoid  disease  of  the  dura 
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mater  the  mass  is  more  fleshlike,  although  in  ap- 
pearance cerebriform  and  lobulated;  but  no  dis- 
tinction of  the  two  substances  can  be  recognised. 
In  the  latter,  bleeding  is  a  very  common  concomi- 
tant; in  the  former,  although  now  and  then  occur- 
ring, yet  it  is  not  common,  unless  the  tumor  be 
handled.  The  blood  in  hernia  cerebri  coagu- 
lates and  forms  a  crust  upon  the  surface,  and  is 
of  a  venous  character.  In  fungoid  disease  of  the 
dura  mater  it  is  discharged  apparently  from  minute 
capillary  vessels.  In  the  former  sloughy  masses 
occasionally  drop  off,  giving  place  to  healthy  fleshy 
granulations;  in  the  latter  the  disease  advances 
without  sloughing.  Hernia  cerebri,  if  the  cause 
be  removed,  as  after  the  removal  of  a  foreign  body, 
undergoes  spontaneous  cure,  whilst  the  fungoid 
disease  of  the  dura  mater  advances  to  the  inevi- 
table destruction  of  the  patient. 

The  only  other  disease  at  all  likely  to  be  con- 
founded with  the  affection  now  under  considera- 
tion is  carcinoma  of  the  brain  itself,  provided  it 
makes  its  way  through  the  parietes  of  the  cra- 
nium. The  history  of  the  progress  of  tumors  of 
this  description,  which  is  very  like  that  of  the 
same  disease  of  the  dura  mater,  and  their  charac- 
ter after  protrusion,  would  readily  lead  to  a  correct 
diagnosis.    They  are  exceedingly  rare. 

Treatment. — If  it  be  true  that  the  protrusion  of  the 
brain  occurs  generally  after  the  subsidence  of  the 
inflammation,  active  antiphlogistic  measures  are  in- 
applicable with  a  view  to  cut  short  the  progress  of 
the  disease,  when  once  the  hernia  has  made  its 
transit  through  the  opening  in  the  skull.  But  as, 
just  prior  to  its  appearance  externally,  it  not  imfre- 
quently  happens  that  signs  of  cerebral  irritation,  and 
even  of  pressure,  are  present,  the  surgeon  should  not 
withhold  the  employment  of  the  ordinary  means  of 
relief;  and,  therefore,  if  the  strength  of  the  patient 
be  not  exhausted,  a  free  abstraction  of  blood  may 
be  had  recourse  to,  with  a  brisk  purge  and  the  ex- 
hibition of  mercury,  &c.  But  when  the  hernia  is 
fairly  established,  a  mildly  antiphlogistic  treatment 
only  should  be  adopted,  such  as  the  employment  of 
mercurial  purges  and  saline  medicines,  and  the  ap- 
plication of  cold  to  the  head.  This  must  be  fol- 
lowed by  such  support  and  stimuli  as  the  exhaust- 
ing nature  of  the  disease  demands.  Morphia  may 
be  given  with  advantage. 

The  results  of  the  dissections  we  have  already 
briefly  given  prove  that  deep-seated  or  diffused 
abscess,  with  a  general  breaking  up  of  the  cerebral 
tissue  to  a  greater  or  less  extent,  is  frequently 
found  at  the  root  of  the  tumor;  and  with  this 
general  destruction  of  parts  recovery  must  be  in- 
compatible. But  in  cases  where  the  abcess  re- 
mains circumscribed,  a  free  exit  to  the  discharge 
by  an  opening,  as  in  one  instance  referred  to, 
affords  the  only  fair  prospect  of  relief.  But  we 
unfortunately  have  no  cliaracteristic  symptoms  dur- 
ing life  by  which  such  a  coiulitinn  can  be  positively 
asserted, unless  the  signs  of  pressure  l)e  so  regarded; 
otherwise  We  should  be  fully  justified  in  adopting 
the  plaixbf treatment  pursued  by  Mr.  Hill, "who," 
to  requoto  "his  own  words,  "  alter  having  shaved 
olf  tlid  tumor,  (ilunged  a  lancet  into  its  root,  as 
often  as  the  stupor  and  other  symptoms  showed 
that  matter  was  lodged  there,  by  which  ho  was 
uniformly  relievid."  To  ascertain  the  condition 
of  parts  beneath  the  fungus,  and  especially  to  de- 
tect the  existence  of  a  circumscribed  abscess,  is 
clearly  so  important  that  I  think  the  surgeon  would 
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befiilly  warranted  in  exploringthe  root  of  the  fungus 
by  a  grooved  needle,  provided  symptoms  of  ^rol 
sure,  although  obscure,  and  the  continued  indlpo 
sjtion  of  the  patient  were  on  the  increase.  We  ven- 
ture to  offer  this  suggestion  from  deductions  drawn 
trom  the  facts  here  recorded.  The  emplojonent 
ot  the  same  means  would  also  be  decidedly  ap- 
plicable to  those  cases  in  which  foreign  bodies  are 
suspected. 

The  local  means  usually  had  recourse  to  for  the 
ciu'e  of  fungus  cerebri  consist  in  the  application  of 
pressure  to  arrest  its  growth,  and  the  removal  by 
incision  of  that  which  has  already  protruded;  or 
the  two  means  are  frequently  used,  and  very  judi- 
ciously, in  combination :  the  fungus  beino-  cut  off 
pressure  is  applied  to  its  root  to  prevenrany  fur- 
ther growth.    Experience  fully  justifies  the  em- 
ployment of  these  means,  and  the  free  removal  of 
the  protruding  mass  affords  additional  evidence  of 
the  tact  that  the  human  brain,  the  centre  and  s^at 
oi  sensation,  is  a  part  of  no  high  sensibility,  and 
may  be  handled  with  impunity  as  rouffhly  as  any 
viscus  in  the  body. 

We  shall  enter  a  little  into  detail  in  the  consi- 
deration of  the  methods  of  cure  just  referred  to 
beginning  with  the  employment  of  pressure  with 
a  view  to  prevent  or  check  the  growth  of  the 
tumor._  _  If  the  opinion  be  correct  that  hernia 
cerebri  is  not  caused  by  the  mere  want  of  sup- 
port from  the  removal  of  bone  by  the  trephine  or 
by  exfoliation,  and  especially  if,  as  we  suppose, 
the  cause  of  the  disease  exists  generally  in  the 
brain  itself,  it  follows  of  necessity  that  the  indis- 
criminate employment  of  pressure  at  the  onset,  that 
is,  when  the  diseased  mass  is  just  makinsr  its 
appearance  through  the  opening  of  the  skull,  is 
Jiighly  injudicious,  and  ought  not  to  be  had  re- 
coiirse  to,  as  it  then  increases  the  inconvenience 
which  the  escape  of  the  diseased  brain  is  calculated 
to  remove.    Witness  in  proof  of  this  assertion  the 
toilowing  quotation  from  a  case  mentioned  by  Mr. 
Stanley.  (Loc.  cit.  p.  42.)    "  The  wound  was 
dressed  as  usual  with  adhesive  plaster,  the  strips 
being  made  to  cross  each  other  over  the  protruded 
portion  of  brain  previously  covered  by  the  flaps  of 
scalp.    I  observed,  however,  that  when  the  strips 
were  applied  so  tight  as  to  compress  the  brain  to 
a  certain  degree,  the  boy  became  restless  and 
stupid  until  they  were  removed  or  had  slipped." 
The  perusal  of  other  cases  also,  in  which  a  similar 
plan  of  treatment  has  been  employed,  induces  us 
to  condemn  the  use  of  pressure  on  the  iirst  appear- 
ance of  the  fungus,  except  under  the  closest  in- 
spection, for  two  reasons:  namely,  because  the 
escape  of  the  diseased  brain  will  in  itself  afford 
relief,  and  ought  not  therefore  to  be  interfered 
■with  ;  and  secondly,  because  it  is  quite  clear  from 
very  little  observation,  that  pressure  will  not  pre- 
vent the  extension  of  the  tumor,  and  that  if  the 
lungus  IS  by  force  arrested  in  one  direction,  it 
will  make  its  way  in  another. 

It  has  been  advised,  and  the  proposal  is  worthy 
ot  great  attention,  to  afford  mechanical  suppo/t 
W  ^''"^  ''"'■^  ""''''^  ^f'"'  the  removal  of 
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pressure  is  to  be  deprecated  where  the  dura  mate 
I'onteed'"^'  '^"'^  ^^^''^  necessarily 
Where  the  hernia  cerebri  has  made  considerable 
progress  and  has  encroached  extensively  in  a 
mushroom-like  form  on  the  cranial  parietes,  pres- 
sure  may  be  used  with  advantage  to  an  extent 
sufficient  to  cause  sloughing  of  the  mass;  by  this 
a  very  considerable  source  of  irritation  may  be 
got  rid  of  at  once.  But  this  must  be  at  once  re- 
mitted if  symptoms  of  compression  or  cerebral 
irritation  corne  on  during  its  employment  The 
iise  of  pressure  should  not  be  altogether  con- 
demned, but  much  reliance  should  not  be  placed 
upon  It,  independent  of  general  treatment,  as  Ti 
remedy  for  hernia  cerebri  ;  and  we  certainly  should 
never  advocate  its  use  with  the  intention  of  restor- 
ing the  protruded  brain  to  its  original  position 
m  the  skull. 

The  shaving  off  of  the  tumor  on  a  level  with  the 
opening  of  the  skull  is  a  bold,  rapid,  and  decisive 
practice  ;  it  has  been  frequently  employed  witli 
no  inconsiderable  success  ;  and  if  pressure  is  use- 
ful, it  can,  after  the  ablation  of  the  tumor  with 
the  knife,  be  used  with  much  greater  prospect  of 
benefit.    Another  advantage  gained  by  the  inci- 
sion through  the  root  of  the  tumor  is  the  exposure 
of  any  foreign  body  which  may  exist,  as  a  spiculum 
of  bone,  or  any  other  irritant;  and  moreover  it 
affords  a  ready  opportunity  for  any  explorative 
puncture  which  may  be  deemed  from  the  urgency 
of  the  symptoms  advisable.     Let  the  surgeon, 
therefore,  fi-eely  slice  off  the  whole  mass,  and  then 
carefully  apply  pressure  with  compresses  wet  with 
simple  water  or  with  any  weak  astringent,  as  a 
solution  of  alum,  or  dilute  nitric  acid.  The 
practice  seems  hazardous,  but  experience  justifies 
■  Its  employment.    But  little  pain  is  usually  felt 
on  cutting  through  the  tumor,  and  the  flow  of 
blood,  which  is  sometimes  considerable,  may  be 
generally  stopped  by  pressure.     The  speedy  re- 
appearance of  the  fungus  will  often  demand  a 
repetition  of  the  operation;  and  if  all  the  diseased 
parts  of  the  brain  are  thus  removed,  the  surgeon 
will  find  ultimately  a  healthy  granulating  surface 
supersede  the  tendency  to  fungate,  and  a  cure  will 
be  effected.    The  ligature  has  been  used  to  effect 
the  same  object  as  the  knife. 

The  tendency  to  spontaneous  cure  may  be  some- 
times remarked  in  cases  apparently  of  the  most 
formidable  description;  for  after  the  growth  of 'he 
tumor  to  an  almost  unlimited  extent,  its  surface 
begins  to  separate  into  large  masses,  and  sloughs 
are  formed  by  which  the  whole  of  the  tumor  is  ' 
gradually  thrown  off,  and  distinct  and  healthy 
fleshy  granulations,  springing  up  at  tiie  root  of  the 
fungus,  gradually  coalesce  with  those  of  the  adja- 
cent scalp;  when  under  proper  management  com- 
plete cicatrisation  speedily  ensues,  and  the  cure  is 
perfected.  All  that  is  required  during  this  healthy 
restorative  action,  is  to  give  moderate  support  with 
strips  of  wet  lint,  with  the  occasional  use  of  solid 
nitrate  of  silver.  From  observing  the  fact  that 
hernia  cerebri  occurs  more  commonly  after  lacera- 
tions of  the  brain,  when  a  comparatively  smnll 
opening  has  been  made  by  the  trephine,  Vclpeau 
advises  that  the  surgeon  should  not  limit  himself 
to  the  removal  of  a  single  piece  of  bone,  but,  to  pre- 
vent the  occurrence  of  so  intractable  a  disease, 
should  boldly  remove  the  bone  to  such  an  extent 
as  to  give  an  opportunity  to  a  more  general  expan- 
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sion  of  the  brain  at  the  seat  of  injury,  by  which 
the  disposition  to  fungate  would  be  obviated;  and 
he  suggests  a  similar  mode  of  treatment  after  the 
protrusion  of  the  tumor.  He  says,  "  II  suit  de  la 
que  la  meilleure  maniere  de  pre'venir  ou  de  faire 
disparaitre  iin  pareil  accident,  n'est  pas  d'exciser 
Texube'rance  ce're'brale  h  mesure  qu'elle  fait  saillie, 
ni  de  la  comprimer;  mais  bien  de  chercher  a  ob- 
tenir  une  ouverture  plus  grande  que  moindre,  et 
de  combattre  I'irritation  ou  I'afflux  des  liquides 
dans  le  crane  par  tons  les  moyens  possibles." 

Flourens  also,  in  his  memoir  on  the  trephine 
(Archives  Generales,  t.  xxv.),  advises  the  enlarge- 
ment of  the  opening  of  the  cranium,  by  which  he 
supposes  all  the  symptoms  would  disappear.  And, 
upon  this  point,  we  may  refer  to  the  observations 
of  Mr.  Abernethy  on  the  treatment  of  that  form  of 
fungus  cerebri  which  arises  from  effusion  of  blood 
into  the  substance  of  the  brain.    After  advising 
that  the  tumor  should  be  pared  off  with  a  knife, 
he  says  :  "  But  if  the  tumor  continues  to  in- 
crease, and  if  the  patient  suffers  a  train  of  bad 
symptoms,  apparently  arising  from  irritation  and 
pressure  made  on  the  brain,  some  further  attempt 
to  relieve  him  seems  to  be  required.    Under  these 
circumstances  we  have  reason  to  suspect  that  the 
coagulum,  from  want  of  room  to  protrude,  is  en- 
larged internally,  or  that  by  plugging  up  the  orifice 
in  the  bone  it  prevents  the  escape  of  some  fluid 
collected  within  the  cranium.    The  obvious  mode 
pf  relief  here  appears  to  be  to  enlarge  the  openinn- 
in  the  bone  in  proportion  to  the  extent  and  in- 
crease of  the  tumor.    Many  surgeons  have  ob- 
jected to  the  removal  of  much  of  the  cranium  lest 
protrusions  of  this  kind  should  ensue;  but  it  is 
evident  that  these  tumors  arise  from  an  injury  and 
consequent  disease  of  a  part  of  the  brain,  the  event 
of  which  must  be  more  fatal  if  the  bone  were  en- 
tire.   A  large  removal  of  bone  was  formerly  a  fre- 
quent event,  but  a  protrusion  of  this  kind  very 
seldom  took  place."    The  object  is  to  allow  a  free 
escape  of  the  effused  blood,  so  as  to  obviate  the 
effects  of  pressure  upon  the  brain,  and  to  arrest 
the  further  effusion  by  the  exposure  of  the  bleed- 
ing surface.    We  have  great  confidence  in  this  mode 
of  practice.    As  to  the  application  of  styptics  and 
escharoticsfor  the  suppression  of  hfemorrhage  or  the 
removal  of  fungus  cerebri,  we  have  not  much  confi- 
dence in  their  employment.    The  depth  to  which 
their  influence  extends  Ciinnot  be  limited  in  a  man- 
ner which  is  desirable.     It  is  possible,  as  Mr. 
Abernethy  says,  that  being  dissolved  in  the  dis- 
charge they  may  insinuate  themselves  between  the 
tumor  and  edges  of  the  skull,  so  as  to  get  into  con- 
tact with  the  sensible  parts  within.    The  occa- 
sional use  of  the  nitrate  of  silver  is  free  from  the  ob- 
jections mentioned,  and  as  an  auxiliary  means  may 
be  advantageously  employed,  if  used  with  proper 
precautions;  but  we  should  not  rely  upon  it  alone. 
After  the  slicing  off  of  the  tumor  very  dilute  nitric 
acid  has  been  employed,  and  without  any  injurious 
effccf;  but  it  is  doubtful  whether  any  decided 
advantage  has  been  gained  by  it.    We  should 
restrict  our  local  means  of  treatment  therefore  to 
the  use  of  the  most  simple  dressings,  of  which 
none  is  better  than  lint  moistened  with  warm  water; 
and,  if  pressure  be  advisable,  a  pledget  of  the  same, 
with  strips  of  unirritating  adhesive  plaster,  affords 
the  safest  and  best  possible  application. 

It  fortunately  happens  occasionally,  in  very  un- 
promising cases,  that  under  a  very  mild  treatment 
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the  tendency  to  protrude  altogether  ceases,  and  the 
protruded  brain  either  recedes  within  the  cavity  of 
the  skull  or  disappears  by  gradual  shrinking. 
Under  these  circumstances  the  lost  brain  must  be 
supplied  by  some  other  constituent,  and  from  the 
dissection  of  a  case  recently  under  our  own  imme- 
diate care  we  suspect  that  a  large  collection  of  fluid 
in  the  lateral  ventricle  of  the  corresponding  hemi- 
phere  supplies  the  place  of  the  lost  cerebral  matter.] 

John  Adams. 
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HEMERALOPIA  [(from  7}p.4pa  day,  and  ^ 
the  eye)  visus  diarniis,  or  nir/ht-blindncss.  Much 
confusion  has  arisen  in  consequence  of  some 
writers,  ancient  as  well  as  modern,  having  cm- 
ployed  this  term  to  signify  the  opposite  condition.] 
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According  to  M.  Dujardin,  it  is  derived  from 
Vf^epa,  the  day,  aXahs,  blind,  and  fi>i|',  the  eye, 
and  its  right  signification  is  therefore  inferred  to 
be  diurna  ccBcitado,  or  day-blindness.  {See  Jourmtl 
de  Med.  t.  xix.  p.  348.)  In  the  same  sense,  Dr. 
Hillary  (06s.  on  tlie  Diseases  of' Barbadoes,  j).  298, 
edit.  2),  and  Heberden  {Med.  Trans,  vol.  1, 
art.  5)  have  employed  the  term.  Scarpa,  on  the 
other  hand,  with  the  generality  of  modern  writers, 
considers  hemeralopia  as  an  affection,  in  which  the 
patient  sees  very  well  in  the  day,  but  not  after 
sunset ;  and  it  is  in  this  sense  that  the  word  is  used 
in  the  present  article,  in  opposition  to  the  7iyctalopia 
of  the  ancients,  or  night-blindness. 

According  to  Sauvages,  hemeralopia  (in  his 
nomenclature  called  amblyopia  crepicscularis)  was 
in  some  degree  epidemic  in  the  neighbourhood 
of  Montpellier,  in  villages  in  damp  situations, 
adjoining  rivers,  and  it  particularly  affected  the 
soldiers,  who  slept  in  the  open  damp  air.  They 
were  cured,  he  says,  by  blistering,  together  with 
emetics  and  cathartics,  and  other  evacuants,  {Nosol. 
Method,  class  vi.  gen.  3,  spec.  1.) 

The  abolition  of  eyesight  by  night  (observes  Mr. 
Bampfield)  has  occurred  in  all  ages,  and  is  a 
common  disease  of  seamen  in  the  East  and  West 
Indies,  Mediterranean,  and  in  all  hot  and  tropical 
countries  and  latitudes,  and  affects  more  or  less 
the  natives  likewise  of  tliose  regions  of  the  globe. 
It  also  occurs  frequently  among  soldiers  in  the 
East  and  West  Indies;  but,  he  has  been  informed, 
that  it  is  by  no  means  so  prevalent  amongst  them 
as  sailors.  It  is  not  an  uncommon  complaint  of 
the  Lascars,  employed  in  the  Enst  India  Company's 
ships,  trading  between  India  and  Europe.  It  has 
very  rarely  indeed  affected  the  officers  of  her  Ma- 
jesty's, or  of  the  East  India  Company's  ships. 
Celsus  has  remarked,  that  women  and  virgins, 
whose  menstrual  returns  are  regular,  are  exempt 
from  this  disease  (lib.  vi.  cap.  6);  and  it  may  be 
observed,  that  the  inhabitants  of  cold  latitudes  are 
less  subject  to  hemeralopia  in  their  own  climate, 
than  the  natives  of  tropical  countries  are  in  theirs; 
but,  more  so,  when  they  visit  the  tropics.  {Med. 
Chir.  Trans,  vol.  v.  p.  38.) 

"  Hemeralopia.,  or  nocturnal  blindness  (says 
Scarpa),  is  properly  nothing  but  a  kind  of  imper- 
fect periodical  amaurosis,  most  commonly  sym- 
pathetic with  the  stomach.  Its  paroxysms  come  on 
towards  the  evening,  and  disappear  in  the  morning. 
The  disease  is  endemic  in  some  countries,  and 
epidemic,  at  certain  seasons  of  the  year,  in  others. 

"  At  sunset,  objects  appear,  to  persons  affected 
with  the  complaint,  as  if  covered  with  an  ash- 
coloured  veil,  which  gradually  changes  into  a 
dense  cloud,  which  intervenes  between  the  eyes 
and  surrounding  objects.  Patients  with  heme- 
ralopia have  the  pupil,  both  in  the  day  and  night- 
time, more  dilated,  and  less  movable,  than  it 
usually  is  in  healthy  eyes.  The  majority  of  them, 
however,  have  the  pupil  more  or  less  movable  in 
the  day  time,  and  always  expanded  and  motionless 
at  night.  When  brought  into  a  room  faintly 
lighted  by  a  candle,  where  all  the  bystanders  can 
see  tolerably  well,  they  cannot  discern  at  all,  or 
in  a  very  feeble  manner,  scarcely  any  one  object: 
or  they  only  find  themselves  able  to  distinguish 
{iglit  from  darkness:  and  at  moonlight  their  sight 
T"""-  daybreak  they  recover  their 
<W,  l-n  ''''  ^on'iiM'es  perfect  all  the  rest  of  the 
«ay,  tiU  sunset."    (Cap.  xix.  p.  322,  ed.  8vo.) 


Mr.  Bampfield  represents  the  disease  as  always 
affecting  both  eyes.  "  In  general  (says  this  gen- 
tleman), the  nocturnal  blindness  is  at  first  partial, 
the  patient  is  enabled  to  see  objects  a  short  time 
after  sunset,  and  perhaps  will  be  able  to  see  a  little 
by  clear  moonlight.  At  this  period  of  the  com- 
plaint, he  is  capable  of  seeing  distinctly  by  bright 
candlelight.  The  nocturnal  sight,  however,  be- 
comes daily  more  impaired  and  imperfect,  and, 
after  a  few  days,  the  patient  is  unable  to  discri- 
minate the  largest  objects  after  sunset,  or  by  moon- 
light, &c. ;  and,  finally,  after  a  longer  lapse  of  time, 
he  cannot  perceive  any  object  distinctly  by  the 
brightest  candlelight.  If  the  patient  is  permitted 
to  remain  in  this  state  of  disease,  the  sight  will 
become  weak  by  daylight,  the  rays  of  the  sun  will 
be  too  powerful  to  be  endured,  whether  they  are 
direct  or  reflected;  lippitude  is  sometimes  induced; 
myopism,  or  shortness  of  sight,  succeeds;  and,  in 
progress  of  time,  vision  becomes  so  impaired  and 
imperfect,  that  apprehensions  of  a  total  loss  of  sight 
are  entertained ;  and  this  dreadful  consequence 
has  been  known  to  ensue,  where  the  complaint 
has  been  totally  neglected,  or  left  to  nature,  or 
where  ineffectual  remedies  have  been  employed." 
{Bontius,  p.  73.) 

"  It  has  been  remarked  by  some,  that  the 
patients  are  capable  of  seeing  distinctl)',  at  all 
periods  of  the  complaint,  with  the  aid  of  a  strong 
artificial  light;  but,  in  bad  cases  of  hemeralopia, 
in  my  practice,  the  patients  positively  denied  the 
existence  of  the  sense  of  distinct  sight  by  ver}'  clear 
candlelight."  {Bampfield  in  Medieo-Cldr.  Trans. 
vol.  V.  p.  39,  40.) 

The  duration  of  the  disease,  when  left  to  itself, 
is  generally  from  two  weeks  to  three  or  six  months. 
Experience  has  not  proved  that  the  disposition  to 
the  complaint  depends  upon  any  particular  colour 
of  the  iris,  as  several  writers  have  conjectured;  nor 
upon  the  largeness  of  the  eyes,  as  alleged  by  Hip- 
pocrates.   ( Lib.  vi.  sec.  7.) 

In  idiopathic  cases,  the  health  does  not  in  ge- 
neral suffer,  and,  except  in  the  worst  stage,  the 
eye  is  not  altered  in  appearance.  But,  in  cases 
of  long  duration,  the  pupil,  according  to  Mr. 
Bampfield,  "  is  often  contracted,  and  the  eyes 
and  actions  of  the  patient  evince  marks  of  painful 
irritation,  if  the  eyes  are  exposed  to  a  vivid  light; 
or  if  he  looks  upward.  But,  if  they  meet  the 
direct  rays  of  the  sun,  which  in  the  tropics  are 
always  powerful,  or  a  strong  glaring  reflection  of 
them,  pain  and  temporary  blindness  are  induced, 
from  which  the  patient  recovers,  by  closing  his 
eyelids  for  a  time  to  exclude  the  rays  of  light,  and 
retiring  to  the  shade.  The  pupil  of  the  eye  is 
considerably  dilated,  both  bj'  day  and  night,  in 
the  proportion  of  about  one  case  in  twelve,  and 
at  night  the  pupil  is  often  dilated,  and  does  no' 
perform  its  expansions  and  contractions,  when  ex- 
posed to  the  moon  or  artificial  light.  The  caseSj 
attended  with  dilated  pupil,  were  generally  thos' 
of  long  duration,  &c. 

"  Europeans,  who  have  been  once  affected  wit 
hemeralopia,  in  tropical  climates,  are  particularly 
liable  to  a  recurrence  of  this  disease,  as  long  as  they 
remain  in  them."  {Bampfield,  op.  cit.  p.  42,  43.) 

In  two  examples,  described  by  Dr.  Andrew 
Smith,  the  pupils  were  observed  to  contract  and 
dilate  regularly  in  the  day  time,  according  to  the 
quantity  of  light;  but,  after  sunset,  they  seeme 
a  little  more  dilated  than  njituraJ,  and  contracted 
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but  sluggishly  upon  exposure  to  light,  while  the 
e3'es  themselves  seemed  devoid  of  their  usu;il 
energy  and  vivacity.    (See  Edin.  Med.  and  Sur- 
gical Jour.  No.  74,  p.  22.) 

The  proximate  causes  of  hemeralopia  are  not 
well  ascertained.  Sleeping  with  the  face  exposed 
to  the  brilliancy  of  daylight,  the  vivid  reflection 
of  the  sun's  rays  from  the  sandy  shores  of  hot 
countries,  and  bright  moonlight,  have  been  enu- 
merated as  exciting  causes.  Dr.  Pye  regards  the 
disorder  as  intermittent.  {Med.  Obs.  and  In- 
quiries, vol.  i.  art.  13.)  But,  as  Mr.  Bampfield 
properly  observes,  though  the  complaint  is  cer- 
tainly periodical,  there  is  nothing  in  its  character 
tending  to  prove,  that  it  is  influenced  by  the  same 
causes  as  intermittent  fever.  The  latter  gentle- 
man conjectures,  "that  too  much  light  suddenly 
transmitted  to  the  retina,  or  for  a  long  period 
acting  on  it,  may  afterwards  render  it  unsuscepti- 
ble of  being  stimulated  to  action,  by  the  weaker 
or  smaller  quantities  of  light  transmitted  to  it 
by  night."  (P.  44.)  The  same  sentiment  is 
adopted  by  Dr.  Smith.  {Edin.  Med.  Journ. 
No.  74,  p.  23.)  Amongst  other  objections  to 
this  explanation,  however,  it  might  be  remarked, 
that  the  patients  do  not  always  see,  though  the 
light  be  good;  and  Mr.  Bampfield's  own  "pa- 
tients positively  denied  the  existence  of  distinct 
sight  by  very  clear  candlelight."  Besides,  if  the 
disease  were  entirely  caused  by  the  sudden  or  long 
operation  of  vivid  light,  one  would  conclude, 
that  all  persons  subjected  to  that  cause  ought 
to  have  the  effect  produced,  which  is  far  from 
being  the  case. 

When  the  tongue  is  white,  and  the  patient  has 
headache  and  bilious  complaints,  M.  Lassus  thinks 
the  cause  of  the  disease  is  in  the  stomach  and 
primse  vife.  The  same  author  likewise  states  that 
hemeralopia  attacks  debilitated  persons,  subject  to 
catarrhal  aflFections,  residing  in  damp  situations, 
and  living  on  indigestible  food.  From  the  combi- 
nation of  such  causes  (says  he)  the  disorder  was 
epidemic  in  the  vicinity  of  Montpellier  {Sauvaye, 
Nosolog.  Method,  t.  ii.  p.  732);  at  Belle-Isle  sur 
Mer  {Recueil  d'Observ.  de  Medecine  des  Hopitaux 
Mitilaires,  par  Richard,  t.  ii.  p.  673);  and  hence 
it  is  endemic  in  watery  situations,  where  the  nights 
are  cold  and  damp.  They  who  expose  themselves 
to  this  humidity  (says  M.  Lassus),  or  who  navi- 
gate along  the  eastern  coasts  of  Africa,  who  traverse 
the  Mozambique  channel,  or  sail  along  the  coasts 
of  Malabar  and  Coromandcl,  are  sometimes  at- 
tacked by  it.  (See  Pathologic  Chir.  t.  ii.  p.  642, 
543.)  Hemeralopia  sometimes  occurs  as  a  symptom 
of  the  scurvy.  This  fact  was  noticed  by  Mr.  Tel- 
ford,  in  Sir  O.  Blanc's  Treatise  on  Diseases  of 
Seamen,  and  it  is  likewise  confirmed  by  Mr. 
Bampfield,  who  remarks,  that  hemeralopia  should 
be  referred  to  the  same  causes  as  scurvy,  "  when 
the  subject  of  it  has  for  a  long  period  subsisted  on 
a  salted  diet  at  sea,  &c.,  and  if  any  other  scor- 
butic symptom  be  present,  such  as  spongy  gums, 
ecchymoses,  saline  smell  of  the  secretions,  ulcers, 
with  liver-like  fungus,  &c."  {Medico-Ohir.  Trans. 
vol.  V.  p.  46.) 

[Mr.  Wharton  .Tones  has  met  with  two  cases 
apparently  arising  from  exposure  of  the  eyes  to 
the  vapour  of  naphtha.  The  following  is  one  of 
these  cases  : — A  lad,  aged  17,  has  been  working 
for  a  fortnight  with  shell-lac,  naphtha,  and  gutta- 
percha.   Since  then,  he  finds  that  his  sight,  which 
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IS  perfectly  good  durmg  the  day,  regularly  becomes 
dmi  at  night.    {Ophthalmic  Medicine  and  Suracrv 
ed.  2,  p.  347.)] 

In  Jidy  and  August,  1834,  hemeralopia  was 
epidemic  m  two  battalions  of  the  19th  Prussian 
regiment  of  the  line,  138  soldiers  having  been 
attacked  by  it,  while  quartered  at  Ehrenbreitstein 
and  Pfaffendorf.  Those  who  suffered  were  unable 
to  find  their  muskets,  if  they  put  them  out  of  their 
hands  at  night,  and  they  experienced  such  diffi- 
culty in  discerning  at  that  time,  even  near  objects, 
that  they  were  afraid  of  quitting  the  sentry-box, 
lest  they  should  not  find  it  again.  Surgeon-general 
Hiibiier  attributed  the  origin  of  the  disorder  to 
the  following  causes  :— I.  The  great  heat  of  the 
summer.  2.  The  fatigue  of  the  men  in  the  fre- 
quent  ascent  of  the  steep  heights  of  Ehrenbreit- 
stein and  Pfaffendorf.  3.  The  frequency  of  their 
exercise  and  parade  on  an  unshaded  and  dazzling 
sandy  soil,  where  also  they  were  exposed  to  the 
reflection  of  the  sun  from  the  Rhine.  4.  The  ex- 
treme darkness  of  their  rooms,  which  rendered 
their  eyes  too  sensible  to  bear  the  open  daylight 
without  ill  consequences.  (See  Med'.  Zeitung,  and 
Dubl.  Journ.  of  Med.  Science,  vol.  viii.  p.  123.) 

This  disease  (according  to  Scarpa)  may  commonly 
be  completely  cured,  and  oftentimes  in  a  very  short 
time  by  employing  emetics,  aperient  powders,  and 
pills,  and  a  blister  on  the  nape  of  the  neck;  and 
topically,  the  vapours  of  ammonia;  followed,  to- 
wards the  end  of  the  treatment,  by  bark,  conjoined 
with  valerian.  In  cases  in  which  the  disease  has 
been  preceded  by  plethora,  and  suppressed  per- 
spiration, bleeding  and  sudorifics  are  also  indicated, 
(Cap.  xix.  p.  322,  333.) 

One  hundred  cases  of  idiopathic,  and  two  hun- 
dred of  symptomatic  or  scorbutic  hemeralopia 
occurred  in  the  practice  of  Mr.  Bampfield,  in 
different  parts  of  the  globe,  but  chiefly  in  the  East 
Indies.  All  these  cases  perfectly  recovered,  and 
hence  ^ve  may  infer,  that,  under  proper  treatment, 
a  favourable  prognosis  may  always  be  given 

In  a  few  instances,  however,  night  blindness  is 
congenital  and  constitutional,  and  altogether  be- 
yond the  reach  of  any  curative  measure.  It  is  said 
sometimes  to  be  hereditary;  and  the  writer  of  the 
article  Nyctalopia,  in  Dr.  Rees's  Cyclopaidia  was 
acquainted  with  an  instance,  in  which  it  occurred 
to  two  children  of  the  same  family.  A  congenital 
case  which  had  continued  many  years  without 
change,  and  independently  of  any  disease,  is  re 
lated  by  Dr.  Parham.  (See  Med.  Obs.  and  In. 
quiries,  vol.  i.  p.  122,  note.) 

The  treatment  which  Mr.  Bampfield  adopted 
was  simple.    "A  succession  of  blisters  to  the  tem- 
ples (says  he),  of  the  size  of  a  crown,  or  half 
crown  piece,  applied  tolerably  close  to  the  external 
canthus  of  the  eye,  has  succeeded  in  every  case  of 
idiopathic  hemeralopia  which  I  have  seen'  &c 
The  first  application  of  blisters  commonly  enables 
the  patient  to  see  dimly  by  candlelight,  or  perceive 
objects  without  the  power  of  discriminating  what 
they  are.    In  some  slight  cases,  which  admitted  of 
easy  cure,  the  first  application  succeeded  perfectlv 
Ihe   second  application    of   blisters  commonly 
enables  the  patient  to  see  by  candlelight  distinctly 
perhaps  by  bright  moonlight,  and  even  half  an 
hour  alter  sunset,  or  the  sight  is  restored  for  short 
periods  during  the  night,  and  is  again  abolished. 
1  he  second  application  very  often  effects  a  perfect 
recovery.    The  third,  fourth,  or  fifth  applications 
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in  succession  generally  produce  a  complete  recovery, 
where  the  first  or  second  have  failed;  but  some  rare 
instances  of  very  obstinate  hemeralopia  have  re- 
quired even  ten  successive  blisters  to  each  temple ; 
or,  instead  of  using  them  in  succession,  a  perpetual 
vesicatory  has  been  formed  on  each  temple,  and 
maintained  until  a  cure  has  been  accomplished;  an 
event,  which  has  generally  followed  in  a  fortnight." 
(^Bampficld  in  Medico-Chir.  Trans,  vol.  v.  p.  47, 
48.)  In  some  cases,  shades  over  the  eyes  were 
worn  during  the  treatment,  and  a  certain  time 
after  the  cure.  The  patients  were  also  often  di- 
rected to  bathe  their  eyes  with  cold  water,  two  or 
three  times  a  day. 

The  epidemic  hemeralopia  amongst  the  Prussian 
soldiers  at  Ehrenbreitstein  was  cured  by  change 
of  quarters,  removing  the  exciting  causes,  already 
specified,  and  having  recourse  to  cold  lotions. 

Mr.  Bampfield  knew  of  some  instances,  in 
which  electricity  was  successfully  employed,  as  a 
topical  stimulus  to  the  eye.  He  also  informs  us, 
that  a  spontaneous  cure  sometimes  followed  the 
eruption  of  boils  on  the  head  or  face,  or  the  for- 
mation of  abscesses  on  these  parts,  or  in  the  ears. 

Although  blisters  will  generally  effect  a  cure, 
there  were  particular  cases  in  which  Mr.  Bamp- 
field administered  cathartics,  such  as  calomel  and 
the  neutral  salts.  In  these  examples,  the  patient 
had  bilious  complaints,  indicated  by  a  yellow  state 
of  the  tongue  and  skin,  headache,  and  pain  about 
the  prsecordia;  or  symptoms  of  indigestion;  white 
tongue,  loss  of  appetite,  pain  and  flatulence  of  the 
stomach,  &c.  With  blisters  and  aperient  medicines 
Mr.  Lawrence  sometimes  combines  cupping  on  the 
temples,  or  nape  of  the  neck.  (On  Dis.  of  the 
Eye,  p.  570.) 

The  patients,  treated  by  Dr.  Smith,  were  put 
into  a  ward  moderately  lighted,  and  their  bowels 
emptied  by  a  gentle  cathartic.  A  blister  was  then 
applied  to  each  temple,  and  kept  open  with  savin 
cerate.  A  little  of.  a  solution  of  the  oxymuriate  of 
mercury,  in  the  proportion  of  two  grains  to  an 
ounce  of  water,  was  dropped  into  the  eyes  twice  a 
day.  The  purgatives  were  repeated  on  the  third 
day,  and  the  quantity  of  light  to  which  the  patients 
were  exposed  was  afterwards  gradually  increased, 
(See  Edin,  Med.  Journ.  No.  74,  p.  24.) 

In  scorbutic  hemeralopia,  blisters  are  to  be  de- 
ferred until  the  state  of  the  constitution  has  been 
amended,  by  giving  lemon  and  lime  juice,  and  fresh 
animal  and  vegetable  food ;  because  hemeralopia 
often  gradually  ceases  as  the  scurvy  is  cured;  and 
before  this  last  event,  the  blister  might  produce  a 
scorbutic  ulcer.  Mr.  Bampfield  estimates,  that 
about  one-third  of  the  cases  of  scorbutic  hemera- 
lopia resist  the  efficacy  of  the  antiscorbutic  regi- 
men and  medicines;  and  consequently  must  ulti- 
mately be  treated  as  idiopathic  cases. 

The  frequent  recurrence  of  this  disease,  during 
the  patient's  continuance  in  a  tropical  or  hot  climate, 
naturally  suggests  the  propriety  of  recommending 
him  to  return  to  his  native  climate,  by  which 
change  the  tendency  to  a  relapse  is  in  general  com- 
pletely removed.  (Bampfield,  in  Medico-Chir. 
Trans,  vol.  v.  p.  53.) 
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HEMIOJIA  (from  ^ijlktvs,  half,  and  the 
eye.)  A  certain  disorder  of  the  eye,  in  which  the 
patient  cannot  see  the  whole  of  any  object  which 
he  is  looking  at,  but  only  a  part  of  it.  Sometimes 
he  see  the  middle,  but  not  the  circumference  ; 
sometimes  the  circumference,  but  not  the  centre  ; 
while,  on  other  occasions,  it  is  only  the  upper  or 
lower  half  which  is  discerned.  Sometimes  objects 
are  seen  thus  imperfectly,  whether  distant  or  near  ; 
sometimes  only  when  they  are  near,  and  not  at  a 
great  distance. 

The  causes  of  hemiopia  are  divided  by  Richtcr 
into  four  kinds. 

To  the  first  belong  opacities  of  the  cornea  and 
crystalline  lens,  especially  such  as  destroy  the 
transparency  of  only  a  certain  portion  of  these 
parts.  The  cure  of  this  species  of  hemiopia  de- 
pends upon  the  removal  of  the  partial  opacity 
from  which  it  originates.  (See  Cataract,  and 
Cornea,  Opacities  of.) 

Under  certain  circumstances,  persons,  whose 
upper  eyelids  cannot  be  properly  raised,  are  af- 
fected with  hemiopia.  They  can  only  discern  tho 
lower  half  of  an  object,  which  is  near  and  of  large 
size,  unless  they  go  farther  from  it,  draw  their 
heads  backward,  or  turn  their  eyes  downward. 

The  pupil,  in  particular  instances,  becomes  dr"awn 
away  from  the  middle  of  the  iris,  or  there  may  bo 
a  separation  of  the  iris  from  the  margin  of  the 
cornea  by  external  violence,  or  other  causes. 

Each  of  these  occurrences  maj'  cause  hemiopia 
of  an  incurable  kind, 

The  foregoing  species  of  hemiopia  are  merely 
efi'ects  of  other  diseases.  The  fourth  and  last  kimi 
is  the  most  important,  being  generally  regarded  as 
an  independent  disorder.  Sometimes  it  appears 
to  be  the  efl'ect  of  a  sudden  and  transient  irritation, 
producing  a  morbid  sensibility  in  the  optic  nerve. 

The  causes  of  this  sort  of  case,  if  we  can  credit 
Richter,  are  mostly  seated  in  the  abdominal 
viscera.  When  the  afi"cction  is  more  durable, 
forming  what  has  been  termed  amaurosis  dimidiuta, 
the  same  treatment  is  indicated  as  in  amaurosis;  ni 
which,  indeed,  it  often  terminates.  {Richtcr, 
Anfangsgr.  der  IVundarxn.  h.  iii.  kap.  17.) 

Dr.  Wollaston,  who  experienced  two  attacks  of 
hemiopia,  and  wrote  a  paper  on  the  semidecussation 
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of  the  optic  nerves,  concluded  that  the  disorder 
might  depend  upon  injury  of  one  of  the  thalarai, 
occasioning  insensibility  of  the  right  or  left  halves 
of  the  retina.',  according  to  tlie  nervous  filaments 
implicated.    (See  Phil.  Trans,  for  1824,  p.  224.) 

Dr.  Mackenzie,  however,  in  reasoning  on  Dr. 
Wollaston's  theory,  thinks  that  by  far  the  greater 
mass  of  facts  in  pathological  anatomy,  touching  this 
question,  go  to  prove,  that  injuries  and  diseases 
affecting  one  side  of  the  brain,  instead  of  hemiopia 
in  both  eyes,  produce  amaurosis  only  in  the  op- 
posite eye.  (Vide  Machenxie  on  Dis.  oj  tlie  Eye, 
ed.  4,  p.  1001,  where  other  arguments  against  the 
li3T)othesi3  of  Dr.  Wollaston  may  also  be  met 
with.) 
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HERNIA  (from  epvos,  a  branch,  from  Its  pro- 
trading  forward).  A  protrusion  of  any  viscus  from 
its  proper  cavity  is  called  a  hernia;  and  the  term, 
of  course,  comprises  that  very  frequent  case  in 
which  a  tumor  is  formed  by  the  protrusion  of  some 
of  the  viscera  of  the  abdomen  out  of  that  cavity 
into  a  kind  of  sac  composed  of  a  portion  of  perito- 
neum which  ia  pushed  before  them.    With  respect 
to  abdominal  hernias,  however,  some  cases  will  not 
be  embraced  by  this  definition,  either  because  the 
parts  are  not  protruded  at  all,  or  because  they  have 
no  hernial  sac.    Yet  it  is  only  in  rare  cases  that 
the  sac  is  wanting;  as,  for  example,  when  the  hernia 
has  been  produced  by  the  operation  of  great  vio- 
lence, or  has  been  preceded  by  a  wound  of  the  abdo- 
minal parietes.    A  hernial  sac  is  sometimes  burst 
by  a  blow.    "  When  this  happens  (as  Sir  Astley 
Cooper  has  observed)  its  contents  escape  out  of  the 
sac,  and  become  placed  under  tlie  contiguous  skin, 
80  that  the  viscera  require  to  be  returned  into  the 
sac  before  they  can  pass  into  the  abdomen." 
He  .attended  a  case  of  inguinal  hernia  in  which 
these  circumstances  were  exemplified.    (^On  Abdo- 
minal Hernia,  ed.  2.  by  C.  Asloji  Key,  part  i.) 
Some  viscera,  which  occasionally  protrude,  are  not 
entirely  surrounded  by  the  peritoneum,  as  the  blad- 
der and  Ccecum;  under  these  circumstances,  when 
the  viscera  are  considerably  displaced,  and  if  the 
parts  destitute  of  peritoneal  covering  present  them- 
selves at  any  of  the  natural  outlets  and  protrude,  a 
hernia  without  a  sac  will  result.  These  hernite  with- 
out a  sac,  if  they  continue  to  protrude,  draw  after 
them  the  portion  of  peritoneum  connected  with  them, 
which  forms  a  sac  into  which  other  bowels  may 
fall,  so  that  the  surgeon  when  operating  may  first 
come  upon  the  bowel  without  opening  a  hernial  sac, 
then  higher  up  he  may  find  a  sac  containing  other 
viscera.    Lastly,  there  may  be  no  sac,  when  a 
hernia  arises  from  malformation  of  the  muscles, 
attended  witli  abdominal  openings  in  them  ;  for 
these  are  not  always  closed  by  peritoneum.  (Sir 
Astley  Cooper,  op.  cit.) 

"  The  brilliant  progress  which  surgery  has  made 
in  modern  times  (says  Scarpa)  is,  properly  speak- 
ing, only  the  result  of  pathological  anatomy;  that 
is  to  say,  of  exact  comparisons  of  the  natural  state 
of  our  organs  with  their  different  diseases,  which 
may  depend  upon  an  alteration  of  tcxttno,  a  de- 
rangement of  functions,  a  solution  of  continuity,  or 
.1  change  of  situation. 

"  There  are,  indeed,  a  certain  number  of  surgi- 
cal operations,  for  the  prompt  and  safe  execution  of 
■which  mere  anatomical  knowledge  will  sufiice;  but, 
in  many  others,  the  surgeon  cannot  promise  himself 
success,  even  though  he  be  well  acquainted  with 


anatomy,  unless  he  haa  'particularly  studied  the 
numerous  changes  of  position  and  alterations  of 
texture  of  which  the  parts  upon  which  he  is  about 
to  operate  are  susceptible.  If  he  has  not  the  re- 
quisite information  upon  all  these  points,  false  ap- 
pearances may  deceive  his  judgment,  and  make 
him  commit  mistakes,  sometimes  of  a  very  serious 
and  irreparable  kind. 

"  In  order  to  havea  convincing  proof  ofthis  truth, 
it  will  be  sufiicient  to  take  a  view  of  the  diflferent 
species  of  hernice,  and  their  numerous  complications. 
Assuredly,  no  anatomist  would  believe  that  the 
caecum,  naturally  fixed  in  the  right  iliac  fossa, 
and  the  urinary  bladder,  situated  at  the  bot- 
tom of  the  pelvis,  could  undergo,  without  being 
torn,  so  considerable  a  displacement  as  to  protrude 
through  the  abdominal  ring,  and  descend  even  into 
the  scrotum;  that  the  same  intestine,  the  caecum, 
could  pass  from  the  right  iliac  region  to  the  umbili- 
cus, protrude  at  this  opening,  and  form  an  um- 
bilical hernia;  that  the  right  colon  could  have  been 
found  protruded  from  the  abdomen  at  the  left  abdo- 
minal ring,  and  the  left  colon  through  the  right 
one;  that  the  liver,  spleen,  and  ovary  could  some- 
times form  the  contents  of  umbilical,  inguinal,  and 
femoral  hemiffi;  that  the  ctecum  could  engage 
itself  within  the  colon,  and  even  protrude  at  the 
anus  ;  that  the  stomach  could  be  forced  through 
the  diaphragm,  and  form  a  hernia  within  the  chest; 
that  the  omentum,  or  intestine,  or  both  these  parts 
together,  could  sometimes  escape  from  the  belly 
through  the  foramen  ovale,  or  sacro-ischiatic  notch  of 
the  pelvis."  (See -Scaj-pa,  Traiti  des  Hernies,  Frif.) 

The  parts  of  the  body  where  herniEe  most  fre- 
quently make  their  appearance,  are  the  groin,  the 
scrotum,  the  labia  pudendi,  the  navel,  and  the 
upper  and  fore  part  of  the  thigh  :  they  may  occur 
at  any  point  of  the  anterior  part  of  the  abdomen; 
and,  in  less  common  instances,  at  the  foramen  ovale,' 
in  the  perinaum,  in  the  vagina,  at  the  ischiatic 
notch,  &c. 

The  parts  which,  by  being  thrust  forth  from  the 
cavity  in  which  they  ought  naturally  to  remain, 
mostly  produce  hernia,  are  either  a  portion  of  the 
omentum,  or  a  part  of  the  intestinal  canal,  or  both 
together.  But  the  stomach,  the  liver,  spleen,  ute- 
rus, ovaries,  bladder,  &c.  have  been  known  to  form 
the  contents  of  some  hernial  tumors.  Indeed  as 
Sir  Astley  Cooper  remarks,  there  is  no  part  of  the 
abdomen  at  which  a  hernia  may  not  occur,  except- 
ing where  it  is  bounded  by  bone;  and,  if  the 
muscles  be  imperfectly  formed,  even  tlie  kidney 
may  protrude  in  the  loins.  The  small  intestine  is 
more  frequently  protruded  than  the  large,  and  the 
ileum  more  frequently  than  the  jejunum,  in  conse- 
quence of  its  greater  proximity  to  the  ring  and 
crural  arch.  A  part  only  of  the  diameter  of  the 
tube  is  sometimes  included  in  a  hernia  :  any  larger 
quantity  may  descend,  Irom  a  single  fold  to  the 
whole  movable  portion  of  the  canal.  (See  Law- 
rence, On  Ruptures,  p.  5,  cd.  4.)  The  viscera  more 
frequently  met  with  than  any  others,  in  a  hernia 
lire  the  omentum  and  the  ileum;  the  next  in  fre- 
quency is  the  colon;  then  the  ca;cum;  and,  lastly 
the  jejunum.  Sometimes  the  appendix  cajci  is  the' 
only  part  found  in  the  hernial  sac,  (Sir  Astley 
Cooper  on  Abdominal  Hernia,  ed.  2.)  A  hernia 
is  referred  to  by  Mr.  Crosse,  which  consisted  solely 
of  the  appendix  vermiformis;  this  was  enlarged  to 
four  times  its  natural  size,  and  produced  most  of 
the  usual  symptoms  of  strangulation,  so  that  the 


BERNIA. 

operation  was  required.  (See  TS-ans.  of  Provincial 
Assoc.  vol.  V.) 

From  these  two  circumstances  of  situation  and 
contents  are  derived  most  of  the  different  appella- 
tions by  which  hernise  are  distinguished.  If  a  portion 
of  intestine  alone  form  the  contents  of  the  tumor,  the 
case  is  called  enicrocek;  if  a  piece  of  omentum  only, 
epiplocele ;  and  if  both  intestine  and  omentum  con- 
tribute to  the  formation  of  the  tumor,  it  is  called 
an  entero-epiplocele.  When  the  contents  of  a  hernia 
protrude  at  the  external  abdominal  ring,  the  case 
receives  the  name  of  inguinal  liernia,  of  which  there 
are  two  varieties  called  oblique  and  direct.  If  the  pro- 
trusion only  passes  as  low  as  the  groin,  it  is  called 
a  bubonocele;  but,  if  the  parts  descend  into  the 
scrotum,  it  is  called  an  oscheocele  or  scrotal  hernia; 
if  into  the  labium,  it  is  called  a  labial  hernia. 
The  term  bubonocle,  however,  has  been  frequently 
used  to  signify  an  incomplete  oblique  inguinal  her- 
nia, that  is  to  say,  one  which  is  still  in  the  inguinal 
canal,  and  has  not  yet  protruded  through  the  ex- 
ternal abdominal  ring.  Other  varieties  of  oblique 
inguinal  hernia  are  the  congenital,  and  the  encysted, 
the  nature  of  which  will  be  explained  in.  a  subse- 
quent part  of  this  article.  The  crural  or  femoral 
hernia  is  the  name  given  to  that  which  takes  place 
below  Poupart's  ligament.  When  the  bowels  pro- 
trude at  the  navel,  the  case  is  named  an  exomphalos 
or  jimbilical  hernia.  There  are  also  obturator, 
ischiatic,  vaginal,  perinseal,  and  diaphragmatic  her- 
nia^;  and  ventrcdis  the  epithet  given  to  the  swell- 
ing when  it  occurs  at  any  other  promiscuous  part 
of  the  wall  of  the  abdomen. 

When  the  protruded  bowels  lie  quietly  in  the 
sac,  and  admit  of  being  readily  put  back  into  the 
abdomen,  the  case  is  termed  a  reducible  hernia;  and 
when  they  suffer  no  constriction,  yet  cannot  be  put 
back,  owing  to  adhesions,  or  their  large  size  in  re- 
lation to  the  aperture  through  which  they  have  to 
pass,  the  hernia  is  termed  irreducible.  An  incar- 
cerated or  a  strangulated  hernia  signifies  one  which 
not  only  cannot  be  easily  reduced,  or  cannot  be  re- 
duced without  an  operation,  but  suffers  constriction, 
so  that,  if  a  piece  of  intestine  be  protruded,  the 
pressure  to  which  it  is  subjected  stops  the  passage 
of  its  contents  towards  the  anus,  or  even  interrupts 
the  circulation  of  the  blood  in  the  protruded  part, 
excites  inflammation  of  the  bowel,  or  causes  its 
death,  and  brings  on  a  train  of  alarming,  and  often 
fatal,  consequences. 

The  causes  of  hernias  are  either  predisposing  or 
exciting.  Amongst  the  former,  writers  mention 
a  preternaturally  large  size  of  the  openings,  at 
which  the  bowels  are  liable  to  protrude";  a  weak- 
ness and  relaxation  of  the  margins  of  these  aper- 
tures ;  extraordinary  laxity  of  the  peritoneum  ;  an 
unusually  long  mesentery  or  omentum,  &c.  With 
regard  to  the  abdominal  ring,  the  transverse  ten- 
dinous fibres  {inter-columnar fibres)  which  natu- 
rally cross  and  strengthen  its  upper  and  outer 
part,  are  much  weaker  in  some  subjects  than 
others.  Some  of  the  alleged  predisposing  causes 
may  justly  excite  scepticism  ;  but  several  circum- 
stances prove  that  a  natural  deficiency  of  resistance 
in  any  part  of  tlie  parietns  of  the  abdomen,  pro- 
motes the  occurrence  of  hernia.  Hence,  persons  who 
have  luid  the  peritoneum  wounded,  are  very  liable 
to  the  present  disease.  Men  arc  much  more  liable 
than  women  to  inguinal  hernia,  evidently  from  the 
larger  size  of  the  inguinal  canal  ;  while  in  women, 
as  tliere  is  a  larger  space  foi'  the  protrusion  of  tho 


viscera  below  Poupart's  ligament,  they  are  more 
exposed  than  men  to  femoral  hernia.  The  dis- 
tension of  the  abdomen  in  pregnancy  also  gives  a 
disposition  to  crural  and  umbilical  hernia. 

With  regard  to  the  exciting  causes,  our  know- 
ledge is  involved  in  less  doubt.  The  grand  cause 
of  this  kind  is  the  powerful  action  of  the  abdominal 
muscles  and  diaphragm  on  the  viscera.  In  feats 
of  agility,  such  as  jumping,  &c.  the  pressure  which 
the  contents  of  the  abdomen  must  often  encounter, 
sufficiently  accounts  for  their  protruding  at  any 
part  where  the  abdominal  parietes  do  not  make 
adequate  resistance.  The  same  consideration  ex- 
plains why  herniee  very  often  take  place  in  lifting 
and  carrying  heavy  weights,  running,  vomiting, 
straining  at  stool,  parturition,  coughing,  sneezing, 
&c.  and  in  people  who  inhabit  mountainous  coun- 
tries. In  individuals  who  have  long  laboured 
under  bad  strictures,  the  habitual  efforts  of  the 
abdominal  muscles  to  make  the  urine  pass,  often 
bring  on  the  formation  of  hernia.  In  Sir  A.  Cooper's 
splendid  work  is  the  representation  of  a  case  of 
this  kind,  in  which  several  herniae  were  produced. 

The  diminution  of  the  capacity  of  the  abdomen, 
by  the  action  of  the  abdominal  muscles  and  dia- 
phragm, in  many  occasional  exertions,  must  take 
place  in  everybody,  by  reason  of  the  common 
habits  and  necessities  of  life.  But,  as  only  a 
certain  number  of  persons  meet  with  the  disease, 
it  is  fair  to  infer  that  either  the  exciting  causes 
must  operate  with  greater  force  in  them  than  in 
the  generality  of  people,  or  else  that  their  abdo- 
minal parietes  have  not  Ijeen  capable  of  the  ordi- 
nary degree  of  resistance.  Man}"-  patients,  who 
meet  with  hernite  in  making  violent  efforts  and  ex- 
ertions, may  be  in  the  former  circumstance  ;  while 
others,  whose  viscera  protrude  from  such  trivial 
things  as  coughing,  sneezing,  crying,  &c.  must  be 
considered  as  being  under  the  influence  of  some 
predisposing  cause.  "  Hernite  which  originate  in 
predisposition  generally  come  on  gradually,  and 
almost  imperceptibly;  while  those  which  are  pro- 
duced by  bodily  exertions  are  formed  suddenlj-, 
and  by  the  immediate  action  of  the  exciting  cause. 
The  occnrrence  of  the  complaint  (in  inguinal  her- 
nia) is  often  indicated  in  the  first  instance  by 
a  fulness,  combined  with  a  sense  of  weakness, 
about  the  abdominal  ring.  The  swelling  is  in- 
creased by  any  action  of  the  respiratory  nniscles, 
and  disappears  on  pressure,  and  in  the  recun-.bout 
position  of  the  bodj'.  It  gradually  finds  its  way 
through  the  tendon  of  the  external  oblique  muscle 
into  the  groin,  and  afterwards  into  the  scrotum. 
When  a  hernia  takes  place  suddenly,  it  is  gene- 
rally attended  with  a  sensation  of  something 
giving  way  at  the  part,  and  with  pain."  (iaif- 
rence  on  Ruptures,  p.  42,  cd.  4.) 

Upon  the  subject  of  the  immediate  cause  of 
hernifc,  it  is  observed  by  Scarpa  that  several  dis- 
tinguished surgeons,  as,  for  instance,  Warton 
{Adcnograph.  cap.  11),  Benevoli  (Disscrtazioiii 
Chir.  1),  llossius  (Ada  Nat.  Cur.  t  ii.  obs.  IJli). 
Brendel  {Dc  Herniarum  Naialibus),  and  Morgngm 
{DoScd.ct  Cans.  Mori),  epist.  43,  art.  13),  con- 
sider a  relaxation  and  elongation  of  the  mesentery 
as  the  principal  cause  of  lierniic  in  general,  and  of 
inguinal  hernia  in  particular.  Hence,  say  they, 
the  Avhole  mass  of  intestines,  or  only  a  portion  ot 
an  intestine,  descends  against  the  inner  orifice  of 
tho  inguinal  ring,  presses  against  this  opening,  and 
gradually  makes  its  way  out  of  the  abdomen.  In 
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examining  tliia  pathological  point  without  preju- 
dice, it  is  incontestable,  says  Scarpa,  that  an  intes- 
tine cannot  be  moved  beyond  its  natural  limits, 
unless  that  part  of  the  mesentery  which  retains 
and  fixes  the  bowel  in  its  proper  place  be  at  the 
same  time  elongated.  But  it  does  not  follow  from 
this  that  a  relaxation  of  the  mesentery  must  pre 
cede  the  displacement  of  the  intestine.  It  appears 
to  Scarpa  much  more  probable  that  these  two 
events  are  simultaneous,  and  depend  upon  one  and 
the  same  cause. 

"  In  the  healthy  state,  the  ahdomen,  considered 
altogether,  is  submitted  to  two  opposite  forces 
which  reciprocally  balance  each  other.  One  is  the 
pressure  of  the  viscera  against  the  abdominal  parie 
tes,  the  other  is  the  reaction  of  these  same  parietes 
upon  the  viscera  which  they  contain.  If  these  two 
forces  were  in  perfect  equilibrium  in  all  individuals, 
and  under  all  the  circumstances  of  life,  we  should 
not  be  in  the  least  subject  to  hernite.  If,  when  the 
equilibrium  has  been  broken,  every  point  of  the 
parietes  of  the  belly  were  to  yield  equally  to  the 
impulse  of  the  viscera,  an  increase  of  the  volume 
of  the  whole  abdomen  would  be  the  consequence, 
but  a  true  hernia  would  never  happen.  The 
cavity  of  the  abdomen  is  always  completely  full. 
The  containing  and  contained  parts  react  upon, 
and  reciprocally  compress,  one  another.  It  is  by 
the  eifect  of  this  moderate,  but  equal  and  un- 
remitting pressure,  that  all  the  viscera  mutually 
support  each  other.  Without  it,  the  ligaments  of 
the  liver,  those  of  the  spleen,  and  the  various  mem- 
branous bands  of  the  intestines  in  general,  would 
only  be  feeble  means  for  fixing  such  parts  in  their 
respective  situations.  But  there  are  certain  points 
of  the  abdominal  parietes  which  naturally  present 
much  less  resistance  than  others,  and  which  react 
•with  much  less  power  against  the  pressure  made 
from  within  outwards  by  the  abdominal  viscera. 
Such  is,  particularly,  the  part  which  extends  from 
the  pubes  to  the  anterior  superior  spinous  process 
of  the  ilium.  This  relative  weakness  of  some 
points  of  the  abdominal  parietes  is  very  marked  in. 
certain  individuals,  in  consequence  of  a  defect  of 
organisation.  It  may  also  be  increased  by  internal 
or  external  causes,  which  are  as  various  as  they 
are  numerons.  When,  in  one  of  these  cases,  the 
pressure  made  by  the  viscera  is  unusually  increased, 
as  happens  in  a  violent  effort,  a  defect  in  the  equi- 
librium between  tlie  two  forces  above  mentioned 
is  occasioned;  that  is  to  say,  the  reaction  of  the 
abdominal  parietes  is  no  longer  proportioned,  at 
least  at  certain  points,  to  the  force  of  the  impulse 
of  the  viscera.  The  conjoined  powers  of  the  ab- 
dominal muscles,  diaphragm,  and  levator  aiii,  are 
then  directed  and  concentrated  against  the  most 
feeble  point  of  the  abdomen,  towards  which  they 
^propel  the  nearest  viscus,  or  that  whicli,  from  its 
.movableness,  is  tlie  most  liable  to  displacement. 
If  such  viscus  should  happen  to  be  the  noose  of  an 
•intestine,  it  is  evident  that  the  power  which  tends 
to  make  it  protrude  from  the  belly  piust  at  the 
•same  time  act  upon  the  corresponding  portion  of 
.the  mesentery;  and  the  intestine,  in  passing  througli 
•the  parietes  of  the  abdomen,  drags  the  mesentery 
after  it,  and  makes  this  membrane  yield  and  bo- 
•come  elongated.  When  the  displaced  viscera  meet 
with  little  resistance  on  the  part  of  the  parietes  of 
"the  abdomen,  the  hernia  is  quickly  formed,  and  the 
-elongation  of  the  mesentery  occurs  with  equal 
celerity.    We  have  an  oxampio  of  this  in  ingui- 
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mil  congenital  liernia  :  in  this  case  the  intestine 
is  precipitated  into  a  sac  previously  prepared  for 
its  reception.  On  the  contrary,  in  the  ordi- 
nary inguinal  hernia,  a  totally  different  dispo- 
sition of  the  parts  renders  the  progress  of  the 
disease  much  slower.  In  most  instances,  the 
hernia  is  not  formed  immediately  the  equilibrium 
between  the  impulse  of  the  viscera  and  the  re- 
action of  the  abdominal  parietes  is  broken ; 
but  in  the  groin  a  slight  elevation  is  first  observed 
in  tlie  direction  from  the  anterior  superior  spinous 
process  of  the  ilium  towards  the  inguinal  ring. 
Some  time  afterwards,  when  the  intestine  has 
made  its  appearance  on  -the  outside  of  the  ring, 
the  enlargement  of  the  hernia,  and  the  elonga- 
tion of  the  mesenterj^,  make  much  more  rapid 
though  always  simultaneous  progress. 

"  Numerous  practical  observations  (says  Scarpa) 
concur  in  proving  that  we  must  not  search  for 
the  immediate  cause  of  hernice  in  the  relaxation  of 
the  mesentery,  but  rather  in  a  want  of  equilibrium 
between  the  pressure  of  the  viscera  and  the  re- 
sistance of  one  or  several  points  of  the  abdominal 
parietes.  Indeed,  hernise  are  seen  occurring  from 
the  slightest  causes  in  infants  in  whom  the  neck  of 
the  tunica  vaginalis  is  not  speedily  obliterated,  and 
in  individuals  who,  from  being  fat,  have,  all  on 
a  sudden,  become  extremely  thin.  Such  women 
as  have  had  children  are  more  subject  to  the 
disease  than  others.  Persons  also  of  both  sexes, 
who  carry  considerable  burdens,  or  who  play  upon 
wind  instruments,  or  who  have  suffered  a  forcible 
contusion  of  the  abdomen,  are  particularly  exposed 
to  the  disorder,  even  though  there  be  not  the  least 
reason  for  suspecting  in  them  a  relaxation  of  the 
mesentery.  Vaginal  hernia;,  which  arise  after  diffi- 
cult labours,  afford  another  proof  of  the  same 
truth.  Their  cause  is  owing  to'a  laxity  and  weak- 
ness of  the  parietes  of  the  vagina,  which,  not 
bemg  capable  of  making  any  further  resistance  to 
the  pressure  of  the  viscera  situated  in  the  cavity 
of  the  pelvis,  at  length  suffer  these  parts  to  pro- 
trude. 

"  With  respect  to  the  second  proposition,  that 
during  the  formation  of  a  hernia  the  combined 
force  of  all  the  abdominal  muscles  is,  as  it  were 
directed  and  concentrated  against  the  most  feeble 
point  of  the  parietes,  we  see  a  proof  of  it  in  a  fact 
that  occurs  to  our  observation  every  daj'.  In 
order  to  convince  ourselves  of  this,  we  need  only 
notice  what  happens  in  individuals  afflicted  with 
hernia).  If  they  cough,  or  sneeze,  or  make  the 
slightest  effort,  they  instantly  find  tho  size  of  the 
swelling  increased,  and  hasten  to  support  the  part 
with  their  hand.  During  tho  slightest  efforts 
which  render  the  hernias  larger,  it  is  also  indis- 
putable that  tho  mesentery  is  elongated  in  tho 
same  proportion  as  tho  intestine  protrudes.  All 
the  viscera  have  such  a  tendency  to  bo  displaced 
and  carried  towards  tho  weakest  point  of  the  pa- 
rietes of  tho  abdomen,  that  even  tliose  which  arc 
naturally  tho  most  distant  from  it,  and  arc  tho 
moat  firmly  fixed  by  the  folds  of  the  mesentery, 
may,  in  their  turn,  descend  into  tho  hernia.  Ana- 
tomical knowledge  alone  would  nevor  have' led  us 
to  entertain  a  suspicion  of  the  possibility  of  these 
occm-rences.  Snndifort  and  I'aletta  have  found 
m  an  umbilical  hernia,  the  crecniu,  with  a  portion' 
of  the  ileum  aiul  colon.  (Ofo.  Pathol,  cap.  iv 
and  Norn  Guhernaculi  Testis  Descriplio.)  Mau- 
chart,  Camper,  and  Boae  have  met  with  the  cte- 
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cum  ill  an  inguinal  hernia  of  the  left  side.  {De 
Hem.  Incarc.  in  Halleri  Disput.  Chirurg.  t.  iii.  ; 
Demonstrat.  Anat.  Patholog.  lib.  ii.  p.  18 ;  et 
Animadvers.  de  Hern.  Inguin.  p.  6.)  Lassus  has 
seen  the  left  colon  protrude  at  the  right  inguinal 
ring.  {Med.  Opiratoire,  t.  i.  p.  173.)  If  it  be 
proved  by  all  these  facts  that  such  viscera  as 
are  the  most  closely  united  to  the  great  sac  of  the 
peritoneum  and  neighbouring  parts,  are  never- 
theless liable  to  form  herniae,  and  if  such  dis- 
placements cannot  happen  without  a  considerable 
elongation  of  the  membranous  bands  fixing  these 
bowels  in  their  natural  situation,  how  can  we  re- 
fuse to  admit  that  a  noose  of  intestine,  pushed  by 
degrees  through  the  inguinal  ring,  drags  along 
with  it  the  corresponding  portion  of  the  mesen- 
tery? In  order  to  explain  this  event  there  is  no 
necessity  for  supposing  a  partial  relaxation  of  the 
mesentery."  (Traiie  Pratique  des  Hernies,  par 
A.  Scarpa,  trad.  p.  37 — 43.) 

The  same  causes  which  first  produced  the  com- 
plaint, or  others  of  an  analogous  nature,  are  con- 
stantly tending  to  promote  its  increase.  The 
tumor  becomes  larger,  in  proportion  as  the  pres- 
sure against  the  hernial  sac  is  stronger  and  more 
frequent.  Plence  the  great  size  which  it  often 
attains  in  persons  constantly  pursuing  laborious 
occupations.  Its  increase  will  also  be  in  propor- 
tion to  the  less  considerable  resistance  of  the  parts 
in  which  it  is  situated.  Hence  the  magnitude  of 
scrotal  and  umbilical  ruptures,  and  the  gene- 
rally small  size  of  a  femoral  hernia.  The  size  of 
a  hernia  is  likewise  in  part  dependent  upon  the 
largeness  and  weakness  of  the  opening  through 
which  the  protrusion  happens.  Hence  inguinal 
ruptures  are  usually  much  larger  than  those  called 
femoral  or  crural.  The  looseness  of  the  cellular 
connection  of  the  peritoneum  is  another  cause  of  the 
disposition  of  a  hernia  to  attain  a  considerable 
magnitude;  while  the  shortness  and  closeness  of  the 
same  uniting  medium  operate,  in  particular  cases, 
as  a  check  to  the  enlargement  of  the  tumor,  as  is 
exemplified  in  herniae  of  the  linea  alba,  which  are 
generally  small.  When  the  sac,  after  it  has  passed 
the  parietes  of  the  abdomen,  is  situated  among 
cellular  or  adipose  substance,  it  expands  equally 
ill  all  directions,  and  forms  a  nearly  spherical 
tumor,  being,  however,  generally  rather  flattened, 
as  in  umbilical  and  crural  hernia3.  If  it  protrude 
through  a  canal  it  is  nearly  cylindrical,  as  in  in- 
cipient inguinal  herniae,  and  even  in  those  which 
have  passed  the  ring  and  are  still  confined  bj'  the 
sheath  of  the  spermatic  cord.  The  fundus  of  the 
sac  enlarges  as  it  descends  into  the  scrotum,  and 
thus,  in  almost  all  scrotal  cases,  the  swelling  be- 
comes pyriform.  Irregularities  of  shape  often  take 
])lace  from  the  extension  of  the  membrane  in  direc- 
tions presenting  the  least  resistance.  At  the  first 
moment  of  the  occurrence  of  a  hernia  of  sudden 
formation,  the  protruded  peritoneum  is  uncon- 
nected to  the  parts  amongst  which  it  lies;  but  ad- 
hesions take  place  so  quickly  that  the  sac  is  found 
luiiversally  connected  to  the  contiguous  parts,  even 
in  a  rupture  of  two  or  three  days' standing.  These 
adhesions  prevent  the  return  of  the  sac  into  the 
al)domen  when  the  contents  of  the  swelling  are 
replaced.  The  peritoneum  which  immediately 
surrounds  the  protruded  viscera  generally  retains 
the  same  thin  and  delicate  structure  which  cha- 
ractcnses  that  membrane  in  its  natural  situation 
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thickness  and  structure,  according  to  the  part  in 
which  the  swelling  is  formed,  and  the  size  and 
duration  of  the  tumor,  &c.  (See  Lawrence,  On 
Ruptures,  p.  18,  &c.  ed.  4.) 

Many  interesting  circumstances  in  relation  to 
hernial  sacs  have  been  satisfactorily  explained  by 
Sir  Astley  Cooper  and  M.  Cloquet ;  and  some  of 
them  are  noticed  in  Mr.  Lawrence's  work.  "  If  the 
causes  which  have  produced  the  hernia  continue 
to  operate,  and  further  descent  of  the  peritoneum 
be  prevented  by  its  strong  adhesion  to  the  tendi- 
nous opening,  the  sac  becomes  thin  by  distension. 
It  may  give  way  partially  by  a  kind  of  laceration, 
and  thus  become  irregular  in  figure,  presenting  an 
appearance  of  small  cysts  or  secondary  cavities. 
On  the  contrary,  when  the  neck  does  not  adhere  so 
strongly,  and  the  mouth  of  the  sac  forms  a  thick- 
ened ring,  the  renewed  action  of  pressure  maj' 
make  the  ring  descend,  and  a  fresh  one  will  form 
at  the  new  mouth  of  the  sac.  This  process  may  be 
again  repeated;  and  thus  the  sac  presents  one  or 
more  constrictions,  by  which  the  protruded  parts 
may  be  compressed,  and  even  strangulated.  In- 
guinal and  scrotal  ruptures  are  almost  the  onlj' 
cases  in  which  this  occurrence  can  take  place. 
When  a  hernia  passes  through  a  canal,  a  thickened 
ring  may  be  formed  at  both  orifices  of  the  canal. 
If  a  hernial  sac  has  been  formed,  and  its  mouth 
become  thickened,  a  new  protrusion  may  take 
place  by  the  side  of  it :  this  may  occur  again ;  and 
thus  we  may  have  sacs  composed  of  two  lateral 
cavities,  or  consisting  of  two  or  more  secondary 
openings  into  one  principal  protrusion  ;  or  the 
original  serous  cavity  may  be  contracted,  and  form 
a  small  appendix  to  the  subsequent  protrusion." 
(See  Lawrence,  On  Rnplurcs,  p.  26  ;  and  J.  Cloquet, 
Recherches  sur  les  Causes,  4'C.  des  Hermes.) 

According  to  Sir  Astley  Cooper,  however,  the 
peritoneum,  in  forming  a  common  hernial  sac,  "  is 
not  dragged  from  its  natural  situation,  but  becomes 
elongated  by  gradual  distension;  and  it  is  usually 
not  only  lengthened,  but  slightly  thickened;  for  a 
long-continued  pressure  of  moderate  force  will  pro- 
duce an  elongation  and  thickening  of  fibre,  though 
a  greater  degree  will  bring  about  an  entire  absorp- 
tion of  parts."  So  far,  however,  as  this  distin- 
guished surgeon  has  been  able  to  ascertain  by 
dissection,  the  seemingly  great  thickness  of  the 
hernial  sac,  and  its  apparent  divisibility  into  several 
layers  in  old  hernia;,  are  owing  to  the  state  of  the 
coverings  of  the  sac,  the  sac  itself  being  generally 
but  little  thicker  than  the  peritoneum.  . 

Several  hernial  sacs  are  sometimes  found  in  the 
same  patient;  and  Sir  Astley  Cooper  has  recorded 
an  instance  in  which  this  occasioned  a  difficulty 
in  determining  which  protrusion  Wcis  to  be  the  sub- 
ject of  operation. 

Hernire  are  more  frequent  on  the  right  th.in  on 
the  left  side  of  the  body.  This  fact,  as  Mr. 
Lawrence  has  remarked,  does  not  depend  on  any 
disparity  in  size  between  the  apertures  of  the  two 
sides,  but  must  be  referred  to  the  employment  of 
the  right  s^de  in  those  offices  of  life  which  require 
the  most  powerful  exertion.  {On  Ruptures,  p.  33, 
ed.  4.)  This  subject  has  been  particularly  consi- 
dered by  Cloquet.  (See  Recherches  sur  les  Causes 
et  VAnaiomie  des  Hernies  Ahdominaks,  p.  10,  &-C. 
4to.  Paris,  1819.) 

The  general  symptoms  of  a  hernia  which  is  re- 
ducible and  free  from  strangulation  are  an  indo- 
lent tumor  at  some  point  of  the  abdomen,  nn's-t 
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frequently  descending  out  of  the  abdominal  ring, 
or  from  just  below  Poupart's  ligament,  or  else  out 
of  the  navel;  but  occasionally  from  various  other 
situations,  as  will  be  presently  explained.  The 
swelling  often  originates  suddenly,  except  in  the 
circumstances  above  related,  and  it  is  subject  to  a 
change  of  size,  being  smaller  when  the  patient 
lies  down  on  his  back,  and  larger  when  he  stands 
up  or  holds  his  breath.  It  frequently  diminishes 
when  pressed,  and  grows  large  again  when  the 
pressure  is  removed.  Its  size  and  tension  often 
increase  after  a  meal,  or  when  the  patient  is  flatu- 
lent. In  consequence  of  the  unnatural  situation 
of  the  bowels,  many  patients  with  hernia  are 
occasional)}'  troubled  with  colic,  constipation,  and 
vomiting..  Sometimes,  however,  the  functions 
of  the  viscera  seem  to  suffer  little  or  no  interrup- 
tion. 

.Sometimes  the  contained  parts  may  be  known 
by  the  symptoms.  But,  as  Mr.  Lawrence  justly 
remarks,  this  discrimination  is  often  difficult,  and 
even  impossible,  when  the  hernia  is  old,  large,  and 
very  tense;  for,  in  cases  of  this  description,  the 
viscera  experience  considerable  changes  in  their 
figure  and  state,  while  the  thickened  hernial  sac 
prevents  an  accurate  examination  by  the  hand. 
(On  Ruptures,  p.  46,  ed.  .5.) 

If  the  case  be  an  enlerocek,  and  tlie  portion  of 
intestine  be  small,  the  tumor  is  small  in  proportion; 
but  though  small,  if  the  bowel  be  distended  with 
wind,  inflamed,  or  have  any  degree  of  stricture 
made  on  it,  it  will  be  tense,  resist  the  impression 
of  the  finger,  and  give  pain  upon  being  handled. 
On  the  contrary,  if  there  be  no  stricture,  and  the 
intestine  sufi"er  no  degree  of  inflammation,  let  the 
prolapsed  piece  be  of  what  length  it  may,  and  the 
tumor  of  whatever  size,  the  tension  will  be  little, 
and  no  pain  will  attend  the  liandiing  of  it;  upon 
the  patient's  coughing,  it  will  feel  as  if  it  were 
blown  into;  and  in  general  it  will  be  found  very 
easily  returnable.  {Poll.)  A  gurgling  noise  is 
often  made  when  the  bowel  is  ascending.  An 
enterocele  is  also  generally  characterised  by  the 
uniformity  of  its  surface  and  its  elasticity. 

If  the  hernia  be  an  epiplocele  or  one  of  the 
omental  kind,  the  tumor  has  a  more  flabby  and  a 
more  unequal  feel;  it  is  in  general  perfectly  indo- 
lent, is  more  inelastic,  and  (if  in  the  scrotum)  is 
more  oblong  and  less  round,  than  the  swelling 
occasioned  in  the  same  situation  by  an  intestinal 
hernia;  and  if  the  quantity  bo  largo,  and  the  pa- 
tient adult,  it  is  in  some  measure  distinguishable 
by  its  greater  weight.  In  very  young  subjects, 
the  contents  of  a  hernia  are  generally  intestine, 
nnd  but  seldom  omentum.  (Sir  A.  Cooper,  Lec- 
tures, vol.  iii.  p.  8  ) 

If  the  case  be  an  cniaro-epiphcelc,  that  is,  one 
consisting  of  both  intestine  and  omentum,  the  cha- 
racteristic marlcs  will  be  less  clear  than  in  either  of 
the  simple  cases;  but  as  the  smooth  slippery  sur- 
face of  the  intestine  generally  makes  its  reduction 
easier  than  that  of  the  omentum,  wo  may  infer, 
with  Mr.  Lawrence,  "  that  if  a  portion  of  the  con- 
tents slip  up  quickly  and  with  noise,  leaving  be- 
hind something  which  is  loss  easily  reduced,  the 
case  is  probably  an  entero-epiplocele,"  (Op.  cit. 
ed.  4,  p.  47.) 

On  the  subject  of  prognosis,  the  age  and  consti- 
tution of  the  subject,  the  date  of  the  disease,  its 
being  free  or  not  free  from  stricture  or  inflammation, 
the  symptoms  which  attenij  it,  and  the  probability 


or  improbability  of  its  being  returnable,  necessarily 
produce  much  variety,    If  the  subject  be  an  in- 
fant, the  case  is  not  often  attended  with  much 
difficulty  or  hazard,  the  reduction  being  easy  as 
well  as  the  descent;  and  though,  from  neglect  or 
inattention,  the  bowel  may  fall  down  again,  yet  it 
is  easily  replaced,  and  mischief  seldom  produced. 
Mr.  Pott  says  seldom,  because  he  has  seen  an  in- 
fant, one  year  old,  die  of  a  strangulated  hernia, 
which  had  not  been  down  two  days,  with  all  the 
symptoms  of  mortfied  intestine.  (For  other  exam- 
ples of  strangulated  hernia  in  very  young  infants, 
refer  to  Gooch's  Chir.  Works,  vol.  ii.  p.  33;  Law 
rence  On  liuplures,  p.  77,  edit.  4;  Edinh,  Med.  and 
Surgical  Journal,  vol.  iii.  p.  470,  &c.)    "  If  the 
patient  be  adult,  and  in  the  vigour  of  life,  the  con- 
sequences of  neglect,  or  of  maltreatment,  are  more 
to  be  feared  than  at  any  other  time,  for  reasons  too 
obvious  to  need  relating.    The  great  and  principal 
mischief  to  be  apprehended  in  an  intestinal  hernia, 
is  an  inflammation  of  the  gut,  and  an  obstruction 
to  the  passage  of  the  aliment  and  faeces  through  it, 
which  inflammation  and  obstruction  are  generally 
produced  by  a  stricture  made  on  the  intestine.  In 
very  old  people  the  symptoms  do  not  usually  make 
such  rapid  progress,  both  on  account  of  the  laxity 
of  their  frame  and  theii-  more  languid  circulation, 
and  also  because  their  ruptures  are  most  frequently 
of  ancient  date,  and  the  passage  a  good  deal  dilated; 
but  then,  on  the  other  hand,  it  should  also  be  re- 
membered that  they  are  by  no  means  exempt  from 
inflammatory  symptoms;  and  that  if  such  should 
come  on,  the  infirmity  of  old  age  is  no  favourable 
circumstance  in  the  treatment  which  may  become 
necessary."  {Poll.) 

If  the  disease  be  recent,  and  the  patient  young, 
immediate  reduction  and  constant  care  to  prevent 
another  protrusion,  are  the  only  means  whereby  it 
is  possible  to  obtain  a  perfect  cure. 

If  the  case  be  an  epiplocele,  that  has  formed 
gradually,  it  seldom  occasions  any  bad  symptoms, 
though  its  weight  will  sometimes  render  it  very 
troublesome.  But  if  it  be  produced  suddenly,  by 
efl'ort  or  violence,  that  is,  if  a  considerable  piece  of 
the  omentum  slip  down  at  once,  it  will  sometimes 
prove  painful  and  cause  very  disagreeable  com- 
plaints ;  tlie  connection  between  the  omentum, 
stomach,  colon,  &c.  being  such  as  to  render  the 
sudden  descent  of  a  large  piece  of  the  first  some- 
times productive  of  nausea,  vomiting,  and  colic. 
When  the  piece  of  omentum  is  engaged  in  such  a 
degree  of  stricture  <as  to  prevent  the  circulation  of 
blood  through  it,  it  will  sometimes,  by  becoming 
gangrenous,  be  the  occasion  of  very  bad  symptoms 
and  even  of  death,  as  all  surgeons  of  experience 
have  seen.  But  even  though  the  portion  of  the 
omentum  should  remain  uninjured  in  the  scrotum 
yet,  as  Pott  correctly  relates,  it  renders  the 
patient  constantly  liable  to  hazard  from  another 
quarter;  it  makes  it  every  moment  possible  for  a 
piece  of  intestine  to  slip  into  the  same  sac,  and 
thereby  add  to  the  case  all  the  trouble  and  all  the 
danger  arising  frona  an  intestinal  rupture.  It  is 
by  no  means  an  uncommon  thing  for  a  piece  of  gut 
to  be  added  to  a  rupture  which  had  for  many 
years  been  merely  omental,  and  for  that  piece  to 
bo  strangulated  and  require  immediate  help. 

"  An  old  omental  hernia  is  often  rendered  not 
reducible,  more  by  nn  alteration  made  in  the  state 
of  the  prolapsed  piece  than  by  its  quantity.  It  is 
very  common  for  that  part  of  the  omentum  which 
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passes  through  the  neck  of  the  sac  to  be  com- 
pressed into  a  hard,  smooth  body,  and  lose  all 
appearance  of  caul,  while  what  is  below  in  the 
scrotum  is  loose  and  expanded,  and  enjoys  its  na- 
tural texture.  In  this  case,  reduction  is  often  im- 
possible, from  the  mere  figure  of  the  part;  and  I 
have  so  often  seen  this,  both  in  the  living  and  the 
dead,  that  I  am  satisfied  that,  for  one  omental 
rupture  rendered  irreducible  by  adhesions,  many 
more  become  go  from  the  cause  above  mentioned." 
{Pott.) 

Upon  the  whole,  this  author  infers  that  an  in- 
testinal rupture  is  subject  to  worse  symptoms,  and 
a  greater  degree  of  hazard,  than  an  omental  one, 
though  the  latter  is  by  no  means  so  void  of  either 
as  it  was  formerly  supposed  to  be;  that  bad  symp- 
toms are  more  likely  to  attend  a  recent  rupture 
than  one  of  ancient  date;  that  the  descent  of  a 
very  small  piece  of  intestine  is  more  hazardous 
than  that  of  a  larger;  and  that  the  hernia  which 
consists  of  gut  only  is  in  general  attended  with 
worse  circumstances  than  that  which  is  made  up 
of  both  gut  and  omentum.  (See  also  Lawrence,  On 
Hupinres,  p.  75,  76,  ed.  4.) 

Mr.  Hey  coincides  with  Pott  in  thinking  the 
prognosis  more  unfavourable  when  the  tumor  is 
small.  "  I  think  it  is  not  a  bad  general  rule,  that 
the  smaller  the  hernia  the  less  hope  there  is  of  re- 
ducing it  by  the  taxis.  Long-continued  efforts  to 
reduce  a  prolapsed  intestine  are  most  likely  to 
succeed  in  old  and  large  hernias  when  no  ad- 
hesions have  taken  place."  {Pract.  Observ.  in 
Surgery,  p.  203.) 

It  is  correctly  remarked  by  Mr.  Lawrence  that 
"the  danger  is  greatest  when  a  rupture  is  incar- 
cerated (strangulated)  at  the  moment  of  its  forma- 
tion. Hernise  which  arise  spontaneously,  and 
merely  from  predisposing  weakness,  seldom  be- 
come strangulated;  the  stricture,  in  such  cases, 
is  never  close,  nor  are  the  symptoms  violent,  be- 
cause the  parts  concerned  are  weak  and  relaxed. 
The  opening  through  which  the  parts  protrude  is 
narrower  in  some  situations  than  in  others.  The 
progress  of  the  case  will  therefore  be  more  rapid, 
and  the  danger  of  the  patient  more  urgent.  The 
aperture  is  generally  very  small  in  femoral  hernia. 
This  kind  of  rupture  in  men,  and  the  bubonocele 
in  women,  have  a  particularly  narrow  entrance. 
On  the  same  grounds,  femoral,  inguinal,  and  um- 
bilical ruptures  are  more  dangerous  than  the  ven- 
tral, perineal,  or  vaginal  kinds."  {On  Ruptures, 
p.  75,  ed.  4.) 

Treatment  of  a  Hernia  capable  of  easy 
and  immediate  reduction,  and  not  at- 
tended with  any  troublesome  or  bad 
Symptoms. 

Here  the  first  indication  is  to  reduce  the  pro- 
truded viscera  without  delay,  and  to  prevent  them 
from  descending  again  by  the  application  of  n 
suitable  truss.  As  soon  as  the  parts  are  returned 
the  truss  should  be  immediately  put  on,  and  worn 
without  remission,  care  being  taken,  especially  if 
the  patient  be  an  infant,  to  keep  the  parts  upon 
which  It  presses  regularly  waslied,  to  prevent  gall- 
ifS-  The  truss  ought  to  fit  properly,  for  one 
which  does  not  press  enough  is  worse  than  none 
an,  !i8  It  occasions  loss  of  time,  and  deceives 
patient  or  his  friends;  and  one  which  presses 
and  'tv^  11  """i.""  improper  part,  gives  pain 
^  tiouble,  by  producing  an  inflammation  and 
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swelling  of  the  spermatic  cord,  and  sometimes  of 
the  testicle. 

"  In  adults  whose  ruptures  are  of  long  standing, 
and  accustomed  to  frequent  descent,  the  hernial 
sac  is  generally  firm  and  thick,  and  the  aperture 
in  the  tendon  of  the  abdominal  muscle  large.  The 
freedom  and  ease  with  which  the  parts  return  into 
the  belly  when  the  patient  is  in  a  supine  posture, 
and  the  little  pain  which  attends  a  rupture  of  this 
kind,  often  render  the  persons  who  labour  under 
it  careless;  but  all  so  circumstanced  should  be  in- 
formed that  they  are  in  constant  danger  of  such  al- 
teration in  their  complaint  as  may  put  them  into 
great  hazard,  and  perhaps  destroy  them.  The  pas- 
sage from  the  belly  being  open,  the  quantity  of  in- 
testine in  the  hernial  sac  is  always  liable  to  be 
increased,  and,  when  down,  to  be  bound  by  a  stric- 
ture. An  inflammation  of  that  portion  of  the  gut 
which  is  down,  or  such  obstruction  in  it  as  may 
distend  and  enlarge  it,  may  at  all  times  produce 
such  complaints  as  may  put  the  life  of  the  patient 
in  imminent  danger;  and  therefore,  notwithstand- 
ing this  kind  of  hernia  may  have  been  borne  for 
a  great  length  of  time  without  having  proved 
either  troublesome  or  hazardous,  j'et,  as  it  is 
always  possible  to  become  so,  and  that  very 
suddenly,  it  can  never  be  prudent  or  safe  to  neg- 
lect it. 

"  Even  though  the  rupture  should  be  of  the 
omental  kind  (which,  considered  abstractedlj',  is 
not  subject  to  that  degree  or  kind  of  danger  to 
which  the  intestinal  is  liable),  yet  it  may  be  se- 
condarily, or  by  accident,  the  cause  of  all  the 
same  mischief ;  for  while  it  keeps  the  mouth  of 
the  hernial  sac  open,  it  renders  the  descent  of  a 
piece  of  intestine  always  possible,  and  consequent]}' 
always  likely  to  produce  the  mischief  which  may 
proceed  from  thence." 

Mr.  Pott  comments  upon  the  importance  of 
having  the  parts  completely  reduced  before  the 
truss  is  applied,  and  upon  the  danger  that  may  be 
incurred  by  laying  such  instrument  aside  after  it 
has  been  worn  some  time,  since  the  partial  closure 
of  the  passage,  whereby  the  descent  of  the  bowel 
is  rendered  less  easy,  will  also  make  the  reduction 
more  difficult,  if  a  piece  should  happen  to  slip 
down ;  and  hence  he  insists  that  a  truss  "  should 
be  long  and  unremittiiiglj'  worn  hy  fill  those  whose 
time  of  life  makes  the  expectations  of  a  perfect 
cure  reasonable,  manj'  of  the  ruptures  of  adults 
depending  upon  the  negligent  manner  in  which 
children  at  school  are  suffered  to  wear  their 
trusses."    (See  Truss.) 

Besides  the  danger  of  strangulation  and  the 
loss  of  all  chances  of  a  spontaneous  radical  cure, 
when  a  reducible  hernia  is  neglected,  and  allowed 
to  remain  down,  there  are  other  motives  for  keep- 
ing up  the  tumor  with  a  truss.  The  vast  size  to 
which  neglected  hernia;  sometimes  increase  not 
only  prohibits  all  active  exertion,  but,  by  involv- 
ing in  the  male  the  integuments  of  the  penis,  in- 
capacitates the  patient  from  the  act  of  copulation, 
and  gives  rise  to  excoriation  from  the  discharge  of 
the  urine  over  the  swelling.  Probablj',  too,  the 
testis  may  be  affected  by  the  pressure  of  a  very 
large  scrotal  hernia.  {}\forgngni,  De  Cans,  ct  Sed. 
ep.  xxxiii.  art.  12  ;  Schnucker,  Vcrmischic  Chi' 


Schriften,  b.  iii.  p.  195.)  Disorders  of  the  in 
tcstinal  functions  invariably  attend  these  larg 
ruptures,  and  increase  in  frequency  and  violenc 
in  proportion  to  the  size  of  the  swelling  and  nge  o 


the  patient.  All  the  movable  viscera  of  the  ab- 
domen gradually  find  their  w.iy  into  the  hernial 
sac,  if  a  rupture  be  entirely  neglected.  {Laiv- 
rence,  On  Ruplures,  p.  80,  edit.  4.) 

Treatment  op  Irreducible  HERNiiE,  free 
PROM  Inflammation,   and  unattended 

WITH  TROUBLESOME  OR  DANGEROUS  SYMP- 
TOMS. 

Mr.  Pott,  and  all  the  best  writers  on  ruptures, 
ascribe  the  incapacity  of  reduction,  in  most  cases, 
either  to  the  largeness  of  the  quantity  of  the  con- 
tents, an  alteration  made  in  their  form  and  tex- 
ture, or  to  adhesions  which  they  have  contracted 
with  each  other  or  their  containing  bag.  The 
reduction  is  also  sometimes  prevented  by  trans- 
verse membranous  bands  within  the  sac.  Mr.  Pott 
was  also  aware  that  ruptures  are  sometimes  ren- 
dered difficult  to  be  reduced  by  the  caecum  being 
contained  in  the  hernial  sac.  Of  this  fact  he  was 
as  much  convinced  as  the  nature  of  such  kind  of 
things  would  permit ;  that  is,  by  observations 
made  both  on  the  living  and  the  dead.  This  state- 
ment, made  many  j'ears  back,  deserves  particular 
notice,  because  its  truth  is  confirmed  by  the  mo- 
dem observations  of  Scarpa. 

Mr.  Pott  has  adverted  to  the  kind  of  impedi- 
ment to  reduction  produced  by  the  thickening 
of  the  neck  of  the  sac,  when  the  hernia  is  long 
neglected,  and  suffered  to  remain  in  the  scrotum 
without  any  bandage  to  support  its  weight. 

The  same  author  reckons  an  alteration  produced 
by  time,  and  constant,  though  gentle,  pressure,  in 
the  form  and  consistence  or  texture  of  the  omen- 
tum, as  no  infrequent  cause  why  neglected  omen- 
tal ruptures  become  irreducible.  When  a  por- 
tion of  omentum  "  has  been  suffered  to  remain 
for  a  great  length  of  time  in  the  scrotum,  with- 
out haying  ever  been  returned  into  the  belly,  it 
often  happens  that  although  that  part  of  it  which 
is  in  the  lower  part  of  the  hernial  sac  preserves  its 
natural  soft,  adipose,  expansile  state,  yet  all  that 
part  which  passes  through  what  is  called  the  neck 
of  the  sac  is,  by  constant  pressure,  formed  into  a 
hard,  firm,  imcompressible,  camous  kind  of  body, 
incapable  of  being  expanded,  and  talcing  the  form 
of  the  passage  in  which  it  is  confined,  exactly  filling 
that  passage,  and  rendering  it  impossible  to  push 
np  the  loose  part  which  fills  the  scrotum. 

"  The  same  reason  for  incapacity  of  reduction  is 
also  sometimes  met  with  in  ruptures  of  the  intesti- 
nal kind,  from  an  alteration  produced  on  that  part 
of  the  mesentery  which  has  been  suffered  to  lie 
quiet  for  a  great  length  of  time  in  the  neck  of  an 
old  hernial  sac. 

The  other  impediment  to  the  return  of  old  rup- 
tures is  the  connection  and  adhesion  of  the  parts, 
either  with  each  other  or  with  the  sac  containing 
them.  This  is  common  to  both  the  intestinal  and 
omental  hernia,  and  is  produced  by  slight  inflam- 
mations of  the  parts,  which  have  been  permitted  to 
lie  long  in  contact  with  each  other.  These  ndlie- 
aions  are  more  or  less  firm,  and  more  or  less  ex- 
tensive, in  different  cases  ;  but  even  the  slightest 
will  .almost  always  be  found  an  invincible  obstacle 
to  the  reduction  of  the  adherent  parts  by  the  hand 
only.  They  tire  most  frequently  situated  at  the 
lower  part  of  the  sac,  but  sometimes  at  its  mouth. 
{Sir  A.  Cooper,  op.  cit.  p.  27.) 

Irreducible  lierniaj,  from  any  of  the  foregoing 
circumstances)  are  capable  of  no  relief  from  eur- 
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gery  but  the  application  of  a  suspensory  bandage 
for  the  purposes  of  lessening  the  inconvenience  of 
the  weight  of  the  tumor,  and  of  checking,  by 
means  of  pressure,  the  increase  of  the  swelling. 
But  (according  to  Sir  Astley  Cooper),  if  the  hernia 
be  omental  only,  its  increase,  and  the  subsequent 
descent  of  the  intestine,  may  safely  be  prevented 
by  a  spring  truss.  Yet  he  acknowledges  that 
there  is  so  much  difficulty  in  determining  the  pre- 
cise nature  of  the  hernia,  and  whether  some  small 
convolution  of  intestine  may  not  have  descended, 
that  the  truss  should  not  be  applied  without  a 
most  careful  examination ;  and  he  recommends  the 
spring  to  be  weak.  If  the  instrument  should 
produce  pain,  or  interrupt  the  functions  of  the 
bowels,  it  ought  to  be  immediately  discontinued. 

Persons  having  irreducible  hernise  "  should  be 
particularly  careful  not  to  make  any  attempts  be- 
yond their  strength,  nor  aim  at  feats  of  agility ; 
they  should  take  care  to  suspend  the  loaded  scro- 
tum, and  to  keep  it  out  of  the  way  of  all  harm 
from  pressure,  bruise,  &c.  When  the  tumor  is 
very  large,  a  soft  quilted  bolster  should  be  worn  at 
the  bottom  of  the  suspensory  to  prevent  excoria- 
tion, and  the  scrotum  should  be  frequently  washed 
for  the  same  reason;  a  loss  of  skin  in  this  part, 
and  in  such  circumstances,  being  sometimes  of  the 
utmost  importance.  Such  sufferers  ought  also  to 
be  particularly  attentive  to  the  office  of  the  intes- 
tinal canal,  to  see  that  they  do  not,  by  any  irregu- 
larity of  diet,  disorder  it,  and  they  should  be  care- 
ful to  keep  themselves  from  being  costive."  Mr. 
Pott  observes,  however,  that  the  quiet,  inoffensive 
state  of  this  kind  of  hernia  is  by  no  means  to  be 
depended  upon  :  many  things  may  happen  to  it, 
by  which  it  may  be  so  altered  as  to  become 
hazardous,  and  even  fatal ;  an  inflammation  of  that 
part  of  the  gut  which  is  down,  any  obstruction  to 
the  passage  of  the  aliment  or  faeces  through  it,  a 
stricture  made  either  on  what  has  been  long  down, 
or  on  a  new  portion  which  may  at  any  time  be 
added  to  it,  are  always  capable  of  so  altering  the 
state  of  the  case  as  to  put  the  life  of  the  patient 
into  danger. 

"  Indeed,  the  hazard  arising  from  a  stricture 
made  on  a  piece  of  intestine  contained  in  the  sao 
of  an  old  irreducible  hernia,  is  in  one  respect 
greater  than  that  attending  one  that  has  been 
found  at  times  reducible,  since,  from  the  nature 
of  the  case,  it  will  hardly  admit  of  any  attempt 
towards  relief  but  the  operation,  which,  in  these 
circumstances,  must  necessarily  be  accompanied 
with  additional  difficulty." 

Patients  with  irreducible  hernia  are  exposed 
indeed  to  various  dangers  and  inconveniences-  as 
for  instance,  to  laceration  of  the  intestine  by  ac- 
cidental blows;  to  ulceration  of  it  when  any  pointed 
or  h.ard  body  has  been  swallowed;  to  dropsy  of  the 
hernial  sac;  and  to  a  fistulous  abscess  of  the  scro- 
tum, wliicli  can  hardly  ever  be  healed  except  by 
confining  the  patient  in  bed.  (See  Sir  A.  Cooper 
On  Abdominal  Hernia.,  chap.  vi.  ed.  2  ;  Travers  On 
fVounds  of  the  Intestines,  p.  37.)  Scarpa  has  re- 
corded  an  instance  where  a  violent  exertion  caused 
the  recurrence  of  symptoms  in  an  irreducible  hernia 
which  had  long  been  regarded  as  cured.  The  vis- 
cera lay  in  the  tunica  vaginalis,  which  was  torn 
to  the  extent  of  an  inch. 

Fabricius  Ilildanus  gives  an  account  of  a  man  who 
was  radically  cured  of  an  irreducible  rupture  of 
twenty  years'  date  by  six  months'  confinement  to 
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bed.  {Cent.  v.  obs.  54.)  LeDran  and  Arnaud  relate 
instances  of  very  large  hernise  wliich  disap- 
peared entirely  after  the  patients  had  been  long 
confined  to  bed,  and  rendered  much  emaciated  by 
tedious  illnesses.  Some  of  the  moderns  have  imi- 
tated this  operation  of  nature,  and,  by  frec^uent 
bleedings  and  repeated  purges,  have  sometimes  so 
far  reduced  the  size  of  the  hernia,  that  it  has  been 
returned  into  the  abdomen.  Mr.  Hey  has  several 
times  succeeded  in  this  way  (p.  219).  But  the 
practice  cannot  prove  successful  when  the  viscera 
adhere  to  the  sac,  or  to  the  peritoneum,  just  within 
tlie  abdomen.  The  greatest  objection  to  this  method 
of  cure  is  the  want  of  an  absolute  criterion  for  dis- 
tinguishing when  the  parts  do  or  do  not  adhere  to 
the  hernial  sac;  and,  in  advanced  years,  though  one 
were  sure  that  the  viscera  were  free  from  the  sac, 
the  possibility  of  hurting  the  constitution  by  the 
necessary  evacuations  is  also  another  objection. 
{Sliarp's  Critical  Inquiry,  p.  15.) 

Were  the  plan  to  be  thought  worthy  of  trial, 
keeping  up  a  constant  pressure  on  the  tumor,  by 
means  of  a  suspensory  bandage  made  to  lace  in 
front,  would  be  proper  for  promoting  the  absorp- 
tion of  the  thickened  parts  in  the  hernial  sac.  Sir 
A.  Cooper  has  reduced  such  herniae  after  applying 
ice  to  them,  the  good  effects  of  which  he  imputes 
to  its  producing  a  contraction  of  the  scrotum,  and 
by  this  means  a  strong  and  permanent  compression 
of  the  tumor.  Mr.  Earle  once  mentioned  to  me 
the  suggestion  of  keeping  up  a  general  pressure  on 
the  swelling  by  means  of  a  bladder  containing 
quicksilver,  the  quantity  of  which  can  be  regulated 
according  to  circumstances. 

Whenever  any  attempt  of  this  kind  succeeds,  a 
truss  should  be  immediately  put  on,  and  worn  with- 
out remission. 

However,  there  are  instances  on  record  where 
the  capacity  of  the  abdomen  had  become  so  adapted 
to  the  diminished  quantity  of  the  viscera,  that 
when  the  contents  of  the  hernia  had  been  reduced, 
serious  complaints  arose  from  their  introduction 
into  the  belly.  Schmucker  met  with  several  such 
cases,  in  which  he  was  obliged  to  take  off  the  truss 
again.  Petit  has  known  the  reduction  of  a  hernia 
of  this  kind  prove  fatal,  the  parts  not  descending 
again  when  the  truss  was  removed,  the  nausea 
and  vomiting  continuing,  and  peritonitis  taking 
place.  (Chirurgische  Wahrnelinmngen,  vol.  ii.  p. 
243;  Maladies  Chir.  t.  ii.  p.  392.) 

Mr.  Pott  remarks  "that  an  omental  rupture 
which  has  been  so  long  in  the  scrotum  as  to  have 
become  irreducible,  is  very  seldom  attended  with 
any  bad  symptoms,  considered  abstractedly;  but 
it  is  constantly  capable  of  being  the  occasion  of 
an  intestinal  hernia,  and  all  its  consequences. 
Neither  is  that  all;  for  the  omentum,  either  so 
altered  in  form  and  texture,  or  so  connected,  as  to 
be  incapable  of  reduction,  may  by  accident  in- 
flame, and  either  become  gangrenous  or  suppurate, 
and  occasion  a  great  deal  of  trouble."  In  a  few 
instances,  epiploceles  produce  very  bad  symptoms 
indeed ;  cases  of  which  are  to  be  found  in  Garen- 
geot,  Dionis,  &e. 

Symptoms  and  Treatment  op  a  Strangu- 
lated, OR  AN  Incarcerated  Hernia.  — 
Means  to  be  tried  before  an  Operation. 
If  the  prolapsed  parts  cannot  be  immediately  re- 
placed, and  the  patient  suffers  pain,  or  is  prevented 
inerefey  from  goim^  to  stool,  the  case  is  called  an 


incarcerated  hernia,  a  strangulated  hernia,  or  a 
hernia  with  stricture, 

A  patient  thus  circumstanced  is  in  some  dan- 
ger, and  demands  immediate  assistance.  A  stric- 
ture made  on  the  prolapsed  part  of  the  gut  by  the 
aperture  or  canal  through  which  it  passes,  is  the 
immediate  cause  of  all  the  bad  symptoms,  and,  of 
course,  the  release  of  the  intestine  from  such  stricture 
is  the  only  thing  which  can  bring  relief.  This  object 
can  only  be  accomplished  by  returning  the  bowel 
back  into  the  abdomen,  or  dividing  the  parts  which 
form  the  stricture.  The'former  plan  is  always  the 
most  desirable  when  practicable. 

I  next  proceed  to  notice  the  various  measures 
to  be  adopted  for  the  relief  of  a  strangulated  her- 
nia, so  as  to  obtain  the  best  chance  of  obviating  the 
necessity  of  an  operation.  After  treating  of  the 
merits  of  each  plan,  a  few  remarks  will  be  offered 
on  the  order  in  which  these  means  should  be  put 
in  practice. 

The  Taaois. — This  is  the  term  applied  to  the 
operation  of  reducing  a  hernia  with  the  hand.  It 
is  to  be  promoted  by  the  position  of  the  body, 
which  Winslow  thought  should  be  placed  on  an 
inclined  plane,  with  the  thighs  bent  towards  the 
trunk.  Sir  A.  Cooper  advises  the  same  practice, 
observing  that  this  posture,  by  relaxing  the  fascia 
of  the  thigh,  relaxes  also  the  aperture  through 
which  the  hernia  passes.  Every  degree  of  tension, 
and  relaxation  of  the  femoral  fascia,  must  un- 
doubtedly be  attended  with  a  corresponding  change 
in  the  abdominal  ring.  But  flexion  of  the  thigh, 
besides  relaxing  this  fascia,  also  relaxes  the  abdo- 
minal, internal  iliac,  and  psoas  muscles.  In  ob- 
lique inguinal  hernia,  the  pressure  made  on  the 
tumor  by  the  hands  of  the  surgeon  should  always 
be  directed  upwards  and  outwards,  along  the 
course  of  the  spermatic  cord;  and  Sir  A.  Cooper 
advises  it  to  be  continued  from  a  quarter  to  half 
an  hour. 

As  the  femoral  hernia  passes  downwards,  and 
then  forwards,  the  pressure  must  be  directed  first 
backwards,  and  then  upwards.  In  umbilical  and 
ventral  herniaj,  it  is  to  be  made  straight  back- 
wards. No  violence  should  ever  be  used;  for, 
besides  being  unavailing,  it  greatly  aggravates  the 
inflamed  state  of  the  contents  of  the  hernial  sac, 
and  has  been  known  even  to  burst  the  intestine. 
(See  Sir  A.  Cooper, On  Ingui7>al  Hernia, ^c.-p.  23.) 

Besides  bending  the  thigh,  care  should  also  be 
taken  to  rotate  it  inwards,  which  will  have  great 
effect  in  relaxing  the  femoral  fascia,  and  tendon 
of  the  external  oblique  muscle. 

The  manoeuvre  of  gently  pulling  the  intestine 
downwards,  or  a  little  way  further  out  of  the  ring, 
previously  to  the  attempt  to  reduce  the  hernia,  has 
Ijeen  suggested.  (See  Dalfotir^s  Neiv  Mode  of  the 
Taxis,  in  Med.  and  Phjs.  Jour.  Nov.  1824.)  Tlie 
plan,  I  believe,  is  not  entirely  new.  Mr.  Lawrence 
says  that  it  will  sometimes  succeed  when  the 
difficult}'  of  reduction  is  owing  to  an  accumulation 
of  faecal  matter. 

The  return  of  a  piece  of  intestine  is  generally 
preceded  by  a  peculiar  noise,  caused  by  the  passage 
of  air  through  the  stricture.  It  recedes  at  first 
gradually,  and  then  slips  up  suddenly.  The  omen- 
tum goes  up  slowly  to  the  very  last  portion,  which 
must  be  actually  pushed  through  the  opening.  If 
the  taxis  should  not  succeed  at  first,  it  will  often 
do  so  after  the  warm  bath,  bleeding,  or  cold  ap- 
plications.   Small  hernim,  being  attended  with 
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the  closest  stricture,  are  tlie  most  difficult  to  re- 
duce; and,  for  the  same  reason,  crural  ruptures  do 
not  so  often  yield  to  the  taxis  as  inguinal  hernias 
in  the  male  subject.  The  taxis  becomes  less  likely 
to  succeed  the  longer  the  inflamed  viscera  have 
been  down,  because  adhesions  are  liable  to  form. 
Mr.  Lawrence  observes  (p.  63),  "  When  the  rup- 
tiu'e  becomes  painful,  we  are  no  longer  justified  in 
persevering  in  attempts  at  reduction  by  the  hand. 
A  sufficient  pressure  cannot  now  be  endured;  and 
the  force  which  is  employed  only  tends  to  increase 
the  inflammation,  and  accelerate  the  approach  of 
gangrene.  At  this  period  ilie  operation  is  required, 
and  should  be  performed  tuiihout  delayP  Desault 
even  proscribed  the  taxis  altogether  in  the  inflam- 
matory strangulation  until  the  previous  use  of 
other  means  had  produced  a  change  in  the  state 
of  the  swelling. 

That  the  taxis  is  frequently  abused  and  the  cause 
of  serious  mischief,  is  a  truth  which  cannot  be 
doubted.  "  Strangulated  herniee  (says  Scarpa)  very 
frequently  mortify  from  the  negligence  of  the  pa- 
tients, and  their  repugnance  to  submit  to  an  opera- 
tion, and  perhaps  still  more  frequently  from  the 
effect  of  the  taxis  unskilfully  exercised  by  un- 
informed surgeons,  who  are  determined,  at  any 
price  whatsoever,  to  accomplish  the  speedy  reduc- 
tion of  the  viscera.  The  majority  of  them  make 
no  distinction  between  the  aeute  and  the  chronic 
strangulation.  In  both  cases,  no  sooner  are  the 
symptoms  of  strangulation  evinced  than  they  begin 
to  handle  the  swelling  roughly,  and  to  push  the 
viscera  with  all  their  force,  in  order  to  make  them 
return  into  the  abdomen  ;  whilst,  when  the  stran- 
gulation is  acute,  and  the  patient  young  and  strong, 
the  taxis  ought  never  to  be  practised  before  all  the 
means  proper  for  diminishing  the  strength,  calming 
spasm,  and  relaxing  the  parts  which  are  to  be  re- 
duced, have  been  employed  for  a  certain  time. 
These  means,  we  know,  are  bleeding,  fomentations, 
emollient  clysters,  and  especially  the  warm  bath, 
which,  next  to  bleeding,  holds  the  first  rank.  At 
this  school  of  surgery  I  have  frequently  had  oppor- 
tunities of  observing  the  salutary  effect  of  this 
treatment.  My  pupils  have  more  than  once  seen 
hernise  which  had  been  painfully  handled  without 
any  good,  reduced,  as  it  vvere  spontaneously,  after 
a  bleeding,  or  whilst  the  patient  was  in  the  bath. 
If  what  I  have  said  upon  the  subject  of  the  acute 
strangulation,  and  the  treatment  that  it  requires, 
were  generally  known  by  surgeons,  I  think  that 
operations  for  strangulated  hernise  would  be  less 
frequent. 

"  Things  are  different  with  regard  to  the  chro- 
nic strangulation  of  old  largo  hernite  in  feeble 
or'aged  persons  ;  for  in  these  cases  it  is  of  great 
importance  to  support  the  patient's  strength.  Bleed- 
ing, the  warm  bath,  and  other  weakening  means 
should  also  be  avoided,  which,  by  producing  a  ge- 
neral atony,  might  bring  on  gangrene  of  the  intes- 
tine, either  during  the  strangulation,  or  after  the 
reduction  of  the  viscera.  It  is  ascertained  that 
these  kinds  of  strangulation  are  almost  always  oc- 
casioned by  an  accumulation  of  faical  matter,  or  an 
extraordinary  quantity  of  air  in  the  hernia.  No- 
thing is  more  efficacious  than  cold  applications  for 
promoting  the  action  of  the  bowel  on  the  mutter 
which  distends  it,  or  for  lessening  the  volume  of 
the  hair.  They  produce  a  cornig.ation  of  all  the 
Bcrotuni,  and  contractions  of  the  cremaster,  which 
alone  sometiraes  suffice  for  reducing  the  viscera  in 


a  much  better  manner  than  could  be  done  by  the 
hands  of  the  most  experienced  surgeon."  {Scarpa, 
Traite  des  Hernies,  p.  244 — 247.)  The  advice  of 
Mr.  Guthrie  respecting  the  taxis  is  in  exact  accor- 
dance with  that  of  Scarpa.  {On  Inguinal  and  Fe- 
moral Hernia,  p.  23. ) 

Bleeding. — The  inflammation  which  attacks  the 
protruded  viscera  and  spreads  thence  over  the  whole 
abdomen,  the  temporary  weakness,  and  often  fainli 
ing,  which  the  sudden  loss  of  blood  induces,  and 
the  favourable  state  in  which  it  places  the  patient 
for  reducing  the  hernia  by  the  hand,  are  the  reasons 
in  favour  of  bleeding.  Sharp,  Pott,  B.  Bell,  Sa- 
batier,  Richter,  Callisen,  Sir  Astley  Cooper,  and 
Scarpa,  names  which  can  never  be  surpassed  in 
respectability,  are  all  in  favour  of  bleeding.  Wilmer 
and  Alanson  have  published  against  the  prac- 
tice. Sir  Astley  Cooper  thus  expresses  himself 
on  the  subject  of  bleeding: — "The  object  of 
it  is,  first,  by  the  general  languor  which  it  oc- 
casions, to  produce  a  relaxation  of  the  strictured 
part,  and  next  to  prevent  the  local  inflammation 
from  running  so  high  as  to  occasion  mortification, 
which  would  render  the  case  fatal,  though  the  pro- 
truded parts  were  returned.  The  quantity  of  blood 
to  be  drawn  should  be  from  fourteen  to  twenty 
ounces,  according  to  the  strength  of  the  patient's 
constitution.  So  much  should  be  taken  away  as  to 
bring  on  a  degree  of  faintness,  in  which  state  of 
general  relaxation  the  attempts  at  reduction  should 
be  repeated.  A  surgeon  unaccustomed  to  the 
small  thready  pulse  of  a  person  suffering  under 
strangulated  hernia,  feels  apprehensive  of  taking 
away  blood,  conceiving  the  patient's  strength  to  be 
fast  sinking;  but  this  fear  is  groundless,  as  the 
pulse  becomes  larger  and  fuller  after  this  evacua- 
tion." {Sir  Astley  Cooper,  On  Abdominal  Hernia, 
p.  32,  ed.  2.) 

Mr.  Hey  has  related  two  cases  which  strongly 
evince  the  manner  in  which  bleeding  facilitates  the 
return  of  a  hernia :  the  protruded  viscera,  in  one 
instance,  went  up  spontaneously  on  blood  being 
taken  away;  in  the  other,  the  taxis  succeeded  im- 
mediately afterwards,  though  the  previous  at- 
tempt had  been  made  in  vain  (p.  125,  126).  Mr. 
lley's  experience,  however,  leads  him  to  concur  so 
far  with  Wilmer  and  Alanson  as  to  declare  that 
bleeding  has  generally  failed  to  procure  a  reduction 
of  the  strangulated  intestine,  though  he  is  persuaded 
that  in  many  cases  it  may  be  used  with  advantage. 
But  he  cannot  agree  with  Wilmer  that  it  generally 
renders  the  subsequent  operation  more  dangerous 
(p.  126).  The  majority  of  candid  practitioners,  I 
believe,  will  allow  that  bleeding  is  always  proper 
when  the  hernia  is  small  and  recent,  the  abdomen 
tense  and  painful,  and  the  patient  young,  strong, 
and  plethoric.  [Since  tho  introduction  of  chloro- 
form, bleeding  is  seldom  had  recourse  to,  and  never 
merely  to  produce  faintness  and  loss  of  muscular 
power.] 

In  some  old  herniaj,  where  the  symptoms  depend 
upon  mere  detention  of  the  intestinal  matter,  with- 
out any  serious  degree  of  compression  of  the  bowel 
and  very  little  pain  in  the  tumor  itself,  bleeding  is 
not  indicated.  In  these  old  and  well-marked  cases 
of  the  passive  state  of  tho  abdominal  opening,  as 
Mr.  Guthrie  calls  them,  "  Bleeding  to  syncope 
will  only  weaken  the  patient  and  do  little  good. 
The  warm  bath  will  not  be  very  eft'ective,  and 
tobacco  enemata  in  elderly  persons  are  sometimes 
dangerous.  The  three  principal  remedies  in  recent 
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hernise  which  have  become  strangulated  are  here 
ofhttle  use,  save  as  they  act  generally  in  reducing 
inttammation,  because  there  is  no  muscular  con- 
traction to  subdue;  whilst,  on  the  other  hand,  cold 
steadily  applied  may  be  of  great  service,  when 
combined  with  such  mechanical  pressure  as  may  be 
found  advisable.  In  these  cases,  stimulating  injec- 
tions are  also  of  great  use;  and,  if  they  be  applied, 
as  Mr.  O'Beime  of  Dublin  advises,  by  means  of  a 
tube  ten  inches  long,  with  a  hole  at  the  end  of  it, 
and  introduced  into  the  sigmoid  flexure  of  the 
colon,  the  happiest  results  will  follow,  &c.  It 
draws  off  the  flatus,  as  well  as  the  watery  contents 
of  the  bowels,  whilst  the  application  of  ice,  acting 
on  the  tumor,  condenses  the  air  in  the  incarcerated 
intestine,  and  tends  to  cause  it  to  pass  more  readily 
into  the  abdomen,"    (Op.  cit.  p.  27.) 

Purgative  Medicines.  —  Mr.  Hey's  experience 
leads  him  to  condemn  almost  universally  the  use 
of  purgatives  while  an  intestine  remains  firmly 
strang.ilated.    In  the  entero-epiplocle,  when  the 
intestine  has  retired,  and  the  omentum  remains 
strangulated,  or  in  a  simple  strangulation  of  the 
omentum,  where  the  intestine  has  not  been  pro- 
lapsed, he  deems  purgatives  of  great  utility.  So 
likewise   in  very  large  and  old  hernia;,  where 
there  is  reason  to  doubt  whether  the  disease  is 
not  to  be  considered  as  a  morbid  affection  of  the 
intestinal  canal  rather  than  the  effect  of  strangu- 
lation, purgatives,  he  believes,  may  be  as  useful  as 
in  the  simple  ileus  without  hernia.    While  the 
intestine  remains  firmly  strangulated,  they  usuallv 
increase  the  vomiting,  and  add  to  the  distress  of 
the  patient.    If  they  are  to  be  tried  at  any  time 
with  hope  of  success,  the  trial  would  appear  to 
have  the  greatest  advantage  when  the  vomiting 
has  been  removed  by  means  of  an  opiate;  yet  Mr. 
Hey  had  repeatedly  given  them  in  vain  during 
such  an  interval  of  relief.    {Practical  Obs.  in 
Surgery,  p.  128.) 

Purgatives  are  supposed  to  operate  by  exciting 
the  peristaltic  action  uf  the  intestine,  and  thereby 
extricating  it  from  the  stricture.  Not  only  Hey, 
but  Pott  and  Richter,  have  joined  in  their  general 
condemnation.  Sir  Astley  Cooper  also  disapproves 
of  cathartics,  except  when  the  symptoms  are  very 
slight,  and  there  is  either  no  vomiting,  or  only  at 
distant  intervals.  {On  Abdominal  Hernia,  part  i. 
p.  34,  ed.  2.)  Under  these  circumstances,  he  has 
known  opium,  joined  with  calomel  and  cathartic 
extract,  produce  stools,  and  relieve  the  patient. 

Purgative  clysters  certainly  have  not  the  objec- 
tion of  increasing  the  irritation,  but  their  efficacy 
IS  not  deserving  of  much  confidence.  Mr.  Hey 
never  saw  one  case  in  which  either  purgative  or 
emollient  clysters  produced  a  return  of  a  strangu- 
lated hernia.  Such  injections  will  empty  the 
large  intestines,  but  they  do  no  more.  It  is  com- 
mon also  for  a  natural  evacuation  to  be  the  imme- 
diate consequence  of  strangulation  (p.  131).  Mr. 
Guthrie's  opinions,  with  regard  to  cases  likely  to 
be  served  by  stimulating  clysters,  have  already 
been  noticed. 

Warm  Bath. — "  Many  instances  (says  Hey)  are 
upon  record  of  the  good  effect  of  warm  bathing  in 
procuring  the  reduction  of  a  strangulated  hernia. 
I  have  often  seen  it  useful,  but  I  have  often  seen 
It  tail.  Whenever  it  is  used  in  this  disease,  the 
patient  should  be  placed,  if  possible,  in  a  horizontal 
position.  Gentle  efforts  with  the  hand  to  reduce 
ttie  prolapsed  part  are  perhaps  attended  with  less 


danger,  and  with  greater  prospect  of  success,  while 
the  patient  lies  in  the  bath,  than  in  any  other  po- 
SI tion.  The  free  use  of  opiates  coincides  with  that 
ot  warm  bathing,  and,  under  some  circumstances, 
(p!T32)^^°*  '°      ^"^"^  '""j^ction" 

CoU  Bath  and  Cold  Jpplieaiions.—Tbe  cold 
bath,  and  dashing  of  cold  water  on  the  patient,  are 
little  to  be  depended  on,  though  success  has  some- 
times been  obtained  in  this  manner.  (Pelii,  Mai 
a«-  t.  11.  p.  325;  Hey,  p.  136.) 

Wilmer  strongly  recommended  the  application 
ot  cold  to  the  tumor  itself;  and  this  plan  has 
acquired  the  approbation  of  the  most  celebrated 
modern  surgeons.    It  is  sometimes  tried  in  con- 
junction with  the  effect  of  tobacco  clysters.  Cold 
applications,  in  the  form  of  ice,  were  indeed  parti- 
cularly recommended  by  B.  Bell.   The  best  way  is 
to  pound  the  ice,  tie  it  up  in  a  bladder,  and  place 
It  on  the  rupture.    Its  effect  is  to  lessen  the  pain, 
to  diminish  the  bulk  caused  by  flatus,  to  make 
the  skin  over  the  tumor  contract,  and  thus  pro- 
mote the  return  of  the  parts.    When  ice  cannot 
be  procured.  Sir  Astley  Cooper  employs  a  mix- 
ture of  equal  parts  of  nitre  and  muriate  of  ammonia. 
To  one  pint  of  water,  in  a  bladder,  ten  oimces  of 
the  mixed  salts  are  to  be  added.    "  If,  after  four 
hours  (says  this  distinguished  surgeon),  the  symp- 
toms become  mitigated,  and  the  tumor  lessens,  this 
remedy  may  be  persevered  in  for  some  time  longer; 
but  if  they  continue  with  unabated  violence,  and 
the  tumor  resist  every  attempt  at  reduction,  no 
turther  trial  should  be  made  of  the  application." 
(On  Inguinal  and  Congenilal  Hernia.)  When 
ice  IS  not  at  hand,  ether  sometimes  proves  a  good 
substitute,  when  allowed  to  evaporate  from  the 
surface  of  the  swelling. 

Care  must  be  taken  that  the  cold  be  not  so  ap- 
phed  as  to  freeze  the  scrotum  and  bring  on  slough- 
ing. {Sir  A.  Cooper,  p.  15.)  In  large  old  hernife, 
the  application  of  ice  is  often  attended  with  re- 
markable eflicacy;  and  in  other  cases,  as  Sir  Astley 
Cooper  has  explained,  if  it  does  not  completely 
succeed,  it  arrests  the  progress  of  the  symptoms. 
{On  Abd.  Harnia,  part  i.  p.  34,  ed.  2.) 

Opiates. — Mr.  Hey  met  with  several  cases  in 
which  opiates,  given  freely  (in  athletic  persons 
after  bleeding),  procured  a  reduction  of  strangu- 
lated hernia.  He  could  not  say,  however,  that 
this  remedy  was  generally  successful;  but  it  ap- 
peared to  him  to  have  the  advanUige  of  removing, 
for  a  time,  the  pain  and  vomiting  usually  attendant 
on  strangulation,  even  though  it  proved  ultimately 
inefficacious.  Opiates  should  be  given  in  large 
doses,  when  it  is  wished  to  try  their  effect  in  pro- 
curing reduction;  and  whenever  the  s3'mptoms  of 
strangulation  return,  after  having  been  removed  by 
opiates,  the  operation  should  be  performed  without 
delay  (p.  134,  135). 

Sir  Astley  Cooper  states  that  opium  allays  the 
vomiting,  and,  after  venesection,  promotes  the  re- 
duction.   {On  Abdominal  Hernia,  part  i.  p.  34.) 

Tobacco  Clysters. — For  this  purpose  some  sur- 
geons prefer  a  decoction  of  tobacco,  made  by  infus- 
ing, or  boiling,  one  drachm  of  the  plant,  for  ten 
minutes,  in  a  pint  of  water.  Next  to  the  opera- 
tion, tobacco  clysters  are  the  most  certain  means 
of  bringing  about  the  reduction  of  the  strangulated 
parts.  Besides  exciting  the  action  of  the  intestines, 
they  exert  a  peculiarly  depressing  influence  on  the 
whole  system,  reducing  the  pulse,  and  causing 
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nausea  and  sickness,  cold  sweats,  and  fainting, 
under  which  circumstances  the  parts  often  recede 
spontaneously,  or  may  be  easily  reduced.  Sir  A. 
Cooper  prudently  advises  injecting  half  the  above 
quantity  at  first;  for  he  has  seen  two  drachms, 
and  even  one,  when  used  as  an  infusion,  and  in- 
troduced at  once,  prove  fatal  (p.  24).  The  rest 
should  be  injected  when  it  appears  that  the  to- 
bacco does  not  operate  with  the  extraordinary  vio- 
lence with  which  it  does  in  a  few  particular  con- 
stitutions. 

A  case  published  by  Sir  C.  Bell  looks  to  me 
very  much  like  an  example  of  the  occasional  poi- 
sonous etFects  of  the  tobacco.  At  least,  no  par- 
ticulars of  any  fatal  mischief,  either  in  the  tumor 
or  abdomen,  are  detailed;  and  it  is  remarked  of 
the  patient,  "  His  strength  held  up  until  the  to- 
bacco clyster  was  administered  to  him,  after  which 
he  very  suildenly  fell  low  and  sank."  {Surgical 
Ohs.  part  ii.  p.  189.)  The  smoke  proved  fatal  in 
an  instance  witnessed  by  Desault  (CEiwresde  Chir. 
t.  ii.  p.  344);  and  an  infusion  of  3ij.  to  Jviij.  of 
water  seemed  to  produce  suddenly  mortal  eifects  in 
another  example  on  record.  {Edi?ib.  Med.  and 
Surgical  Jowrn.  vol  ix.  p.  169.) 

[The  tobacco  enema  is  almost  discarded  in  the 
present  day,  the  introduction  of  chloroform  having 
superseded  every  other  means  of  depriving  the  pa- 
tient of  muscular  efiFort.] 

When  the  patient  is  old  or  considerably  debili- 
tated, the  tobacco  clyster  should  not  be  employed ; 
for  if  it  fail  the  constitution  will  not  afterwards  be 
in  a  state  to  bear  the  operation.  I  have  known  it 
succeed,  however,  in  an  aged  person.  A  woman, 
above  sixty  years  old,  was  brought  to  Univer- 
sity College  Hospital  with  a  strangulated  femoral 
hernia.  The  taxis  and  other  means  not  having 
answered,  I  recommended  the  operation;  but  she 
obstinately  refused  to  submit  to  it.  As  a  last  ex- 
pedient, I  directed  the  tobacco  clyster  to  be  era- 
ployed,  and  in  half  an  hour  the  hernia  returned 
almost  of  itself.  In  another  case  admitted  into  the 
same  hospital,  encouraged  by  the  foregoing  one,  I 
tried  the  tobacco  clyster  for  the  relief  of  a  strangu- 
lated femoral  hernia  in  an  aged  female,  but,  as  the 
parts  could  not  be  reduced,  I  performed  the  ope- 
ration; the  sickness  ceased;  stools  soon  followed; 
and  the  pain  and  fever  entirely  subsided.  But  the 
■weakness  was  such  that  nature  made  little  or  no 
effort  to  heal  the  wound;  the  hernial  sac  sloughed, 
and  the  case  ended  fatally  on  the  sixth  or  seventh 
day.  This  example,  I  should  say,  was  against  the 
employment  of  tobacco  clysters  in  old  persons. 

FouUices  and  Fomentations  have  not  the  con- 
fidence of  any  experienced  or  intelligent  sur- 
geon. Whoever,  in  these  urgent  cases,  wastes 
time  in  trying  the  effects  of  such  applications, 
merits  censure  for  his  credulity,  ignorance,  and 
unfitness  to  undertake  the  treatment  of  a  rapid  dis- 
ease, in  which,  as  Pott  remarks,  if  we  do  not  get 
forward,  we  generally  go  backward;  and  whatever 
does  no  good,  if  it  be  at  all  depended  upon,  cer- 
tainly does  harm,  by  occasioning  an  irretrievable 
loss  of  time. 

Ok  the  Order  in  which  the  preceding  Me- 
thods SHOULD  I3B  tried,  AND  OF  THE  TiMK 

WHEN  THE  Operation  should  bb  no  longer 

DELAYED. 

In  the  treatment  of  a  strangulated  hernia,  a 
surgeon  cannot  be  too  deeply  impressed  with  the 


danger  of  spending  time  in  the  trial  of  methods 
of  inferior  efficacy,  or  of  such  as  are  evinced  to 
be  ineffectual  in  the  cases  before  them.  The  ra- 
pidity with  which  gangrenous  mischief  sometimes 
arises,  and  the  patient  loses  his  life,  has  been 
proved  in  a  multitude  of  unfortunate  examples, 
and  should  act  as  a  warning  to  all  practitioners 
against  the  danger  of  deferring  the  operation  too 
long.  In  the  course  of  my  reading,  however, 
I  have  not  met  with  so  remarkable  an  instance  of 
the  sudden  mortification  and  rapidly  fatal  termi- 
nation of  a  hernia  as  the  following  case,  recorded 
by  Baron  Larrey  in  speaking  of  the  fatiguing  and 
forced  marches  performed  by  the  French  soldiers 
in  Egypt.  These  marches,  he  says,  brought  on 
in  one  case,  "  a  hernia  which  formed  suddenly, 
and  became  at  the  same  time  strangulated.  The 
man  was  immediately  brought  to  my  ambulance; 
but  a  spontaneous  gangrene,  which  had  all  on  a 
sudden  attacked  the  intestine,  and  extended  to  the 
other  abdominal  viscera,  caused  the  patient's  death 
in  the  space  of  two  hours,  and  made  it  impossible 
for  me  to  do  the  operation  for  him.  This  is  the 
second  example  that  I  have  been  acquainted  with 
in  which  the  effects  were  thus  rapid,"  {Mem,  de 
Chir.  Mililaire,  t.  i.  p.  196.) 

The  taxis  is  generally  among  the  first  things  to 
be  tried;  and  Sir  A.  Cooper  recommends  the  at- 
tempts to  be  continued  for  a  quarter  or  half  an 
hour.  When  these  have  been  ineffectual,  the 
patient,  if  the  circumstances  do  not  forbid,  should 
be  immediately  bled,  and  a  large  opening  made  in 
tlie  vein,  so  that  the  suddenness  of  the  evacuation 
may  be  most  likely  to  bring  on  fainting.  The 
taxis  should  then  be  tried  again. 

When  the  strangulation  is  very  acute,  and  the 
patient  young  and  strong,  perhaps  it  may  be 
most  advisable  to  follow  the  advice  delivered  by 
Scarpa  and  Desault,  which  is,  to  bleed  the  patient, 
and  put  him  in  the  warm  bath,  before  the  taxis  is 
attempted  at  all. 

If  bleeding  alone  has  been  practised,  and  the 
manual  efforts  at  reduction  should  not  now  suc- 
ceed, the  warm  .bath  may  be  employed,  provided 
it  can  be  got  ready  in  a  very  short  time,  but  none 
should  ever  be  lost  in  waiting  for  it  to  be  pre- 
pared. When  the  bath  is  used  the  taxis  may  be 
attempted  as  the  patient  lies  in  the  water,  a 
situation  in  which  I  have  succeeded  in  reducing 
several  hernise. 

Certainly  not  more  than  one  hour  should  ever 
be  allotted  for  putting  in  practice  the  first  attempts 
at  reduction,  bleeding,  and  the  warm  bath. 

The  plan  should  be,  while  the  trial  of  one  thing  is 
going  on, another  should  be  preparing;  so  that,  when 
the  preceding  measures  have  been  tried  in  vain, 
the  application  of  a  bladder  filled  with  ice  or  the 
solution  of  nitre  and  muriate  of  ammonia,  and,  if 
the  jintient  be  not  aged  nor  of  too  debilitated  a 
constitution,  the  injection  of  tobacco,  in  the  form 
of  smoke  or  decoction,  should  never  be  delayed  for 
want  of  due  previous  preparation  of  all  the  requi- 
sites. Both  these  measures  should  be  practised  at 
the  same  time,  immediately  after  the  failure  of  the 
taxis,  bleeding,  and  the  warm  bath.  Sir  Astley 
Cooper  computes  that  four  hours  are  enough  for 
the  trial  of  the  tobacco  clyster,  together  with  cold 
applications. 

In  omental  hernia),  the  necessity  for  operating 
may  frequently  be  obviated  by  the  good  effects  of 
bleeding,  purgative  medicines,  and  clysters,  and 
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41  '  ^  ,^  Lawrence 
has  justly  observed,  that  «  when,  as  it  very  fre- 
quently happens,  the  aid  of  the  surgeon  is  not  re- 
quired until  the  complaint  has  lasted  for  some 
time,  a  trial  of  the  tobacco,  together  with  the  topi- 
cal use  of  cold,  should  be  immediately  resorted  to, 
as  circumstances  will  not  admit  of  delay  in  the 
previous  use  of  less  powerful  remedies"  (p  148 
ed.  3).  ' 

_  Every  man  who  has  seen  much  of  hernice  will 
immediately  recognise  the  propriety  of  the  follow- 
ing sentiments  of  the  experienced  Hey:  "  I  can 

scarcely  press  in  too  strong  terms  the  necessity  of 
an  early  recourse  to  the  operation,  as  the  most 
eifectual  method  of  preserving  life  in  this  danger- 
ous disease.    If  Mr.  Pott's  opinion  be  true,  that 
the  operation,  when  perfoi-med  in  a  proper  manner 
and  in  due  time,  does  not  prove  the  cause  of  death 
oftener  than  perhaps  once  in  fifty  times,  it  would 
undoubtedly  preserve  the  lives  of  many  to  per- 
form it  almost  as  soon  as  the  disease  commenced, 
without  increasing  the  danger  by  spending  much 
time  in  the  use  of  means  which  cannot  be  de- 
pended upon  for  a  cure.    I  have  twice  seen  this 
disease  prove  fatal  in  about  twenty-four  hours. 
In  such  cases  it  is  evident  there  is  little  time  for 
delay.    A  surgeon  who  is  competent  to  perform 
the  operation  is  not  perhaps  consulted  till  the  in 
testine  is  on  the  point  of  being  mortified,  or  is 
actually  in  a  state  of  mortification.    The  dilemma 
into  which  he  is  then  cast  is  painful  indeed.  But 
when  the  fullest  opportunity  is  aflforded  him  of 
using  the  best  mode  of  treatment,  I  am  satisfied 
that  his  success  will  be  the  greatest  when  the 
operation  is  not  long  delayed.    This,  at  least,  has 
been  my  own  experience.    When  I  first  entered 
upon  the  profession  of  surgery,  in  the  year  1759, 
the  operation  for  strangulated  hernia  had  not 
been  performed  by  any  of  the  surgeons  in  Leeds. 
My  seniors  in  the  profession  were  very  kind  in 
affording  me  their  assistance,  or  calling  me  into 
consultation  when  such  cases  occurred;  but  we 
considered  the  operation  as  the  last  resource,  and 
as  improper  until  the  danger  appeared  imminent. 
By  this  dilatory  mode  of  practice,  I  lost  three 
patients  in  five  upon  whom  the  operation  was  per- 
lorraed.    Having  more  experience  of  the  urgency 
of  the  disease,  I  made  it  my  custom,  when  called 
to  a  patient  who  had  laboured  two  or  three  days 
under  the  disease,  to  wait  only  about  two  hours, 
that  I  might  try  the  effect  of  bleeding  (if  this  eva- 
cuation was  not  forbidden  by  some  peculiar  cir- 
cumstances of  the  case)  and  the  tobacco  clyster. 
In  this  mode  of  practice,  I  lost  about  two  patients 
in  nine  upon  whom  I  operated.    This  comparison 
IS  drawn  from  cases  nearly  similar,  leaving  out  of 
the  account  those  cases  in  which  a  gangrene  of 
the  intestine  had  taken  place. 

"  I  have  now,  at  the  time  of  writing  this,  per- 
formed the  operation  thirty-five  times,  and  have 
often  had  occasion  to  lament  that  I  had  performed 
It  too  late,  but  never  that  I  had  performed  it  too 
soon.  There  are  some  cases  so  urgent  that  it  is 
not  advisable  to  lose  any  time  in  the  trial  of  means 
to  produce  a  reduction.  The  delay  of  a  few 
hours  may  cut  off  nil  hope  of  success,  when  a 
speedy  operation  might  have  saved  the  life  of  the 
patient     (p.  1^  1,  Scc.) 

"determine  the  exact  moment  when  to  give 
p  the  trial  of  the  preceding  measures,  and  to 
"•ive  immediate  recourse  to  the  operation,  is  cer- 


tainly difficult;  but  no  one  can  doubt  that  it  is 
generally  better  to  operate  too  early  than  too  late 
All  directions  must  be  general  ones,  liable  to 
many  exceptions;  in  rapid  cases,  little  or  no  time 
should  be  allotted  to  the  trial  of  any  plan,  and  the 
operation  should  be  done  without  the  least  delay. 
In  other  instances,  we  have  full  time  to  try  the 
effects  of  everything  at  all  likely  to  succeed.  The 
symptoms  which  ought  to  guide  us  in  having 
recourse  to  the  operation  arise  from  an  attack  of 
inflammation  in  that  part  of  the  intestine  contained 
m  the  hernial  sac,  and  from  its  spreading  into 
the  abdominal  cavity.    It  is  in  proportion  to  their 
violence  that  we  ought  to  urge  the  performance 
of  the  operation.    Sir  A.  Cooper  considers  pain  on 
pressing  the  bellj-,  and  tension,  as  the  symptoms 
which  point  out  its  immediate  necessity.  He  adds, 
"Indeed,  there  is  scarcely  any  period  of  the' 
symptoms  which  should  forbid  the  operation;  for. 
even  if  mortification  has   actually  begun,  the 
operation  may  be  the  means  of  saving  life',  by  pro- 
moting the  ready  separation  of  gangrenous  parts." 
{On  Inguinal  and  Congenital  Hernia,  p.  27.) 

According  to  Mr.  Guthrie,  if  a  patient  labour 
under  a  strangulated  hernia,  even  one  of  recent 
formation,  and  the  general  symptoms  are  verj' severe 
the  operation  should  not  be  delayed,  although  the 
tumor  itself  may  be  comparatively  but  little  painful. 
"These  general  sy-mptoms  are  the  pain  at  the 
umbilicus,  the  irritability  of  the  stomach,  the 
anxiety  of  countenance,  and  the  failing  state  of  the 
pulse.    If,  in  a  young  healthy  man,  strangulation 
had  existed  only  four  or  six  hours,  the  swelling 
were  tense  and  painful  when  touched,  the  nausea 
and  sickness  frequent,  the  pain  at  the  umbilicus 
severe  and  increased  on  pressure,  the  pulse  small 
and  hard,  the  countenance  distressed,  Mr.  Guthrie 
would  be  for  the  immediate  performance  of  the 
operation.    If  the  part  were  but  little  painful,  and 
the  umbilicus  not  acutely  sensible,  he  would  defer 
the  operation  until  the  effect  of  bleeding  unto  syn- 
cope, in  combination  with  the  hot  bath,  had  been 
ascertained.     Mr.  Guthrie  remarks  that  a  hernia 
of  recent  formation  cannot  remain  in  a  state  of  in- 
carceration ending  in  strangulation  for  a  longer 
period  than  ten  hours,  without  placing  the  patient's 
life  in  great  jeopardy."  {On  Inguinal  and  Femoral 
Hernia,  p.  24,)    I  have  sometimes  operated  di- 
rectly, without  expending  time  in  the  trial  of  any 
measure  but  the  taxis :  of  course,  these  were 
urgent  and  advanced  cases. 

[In  all  cases  of  strangulated  hernia  after  the 
taxis  has  failed  in  the  warm  bath,  probably  more 
lives  would  be  saved  by  the  patient  being  placed, 
without  further  delaj',  under  the  influence  of 
chloroform,  and  if  the  ta.xis  should  be  again  un- 
successful, by  at  once  proceeding  to  perform  the 
operation.] 

Whenever  the  surgeon  has  succeeded  in  re- 
ducing the  parts  without  having  recourse  to  tiie 
knife,  if  the  symptoms  of  pain,  inflammation,  &c. 
ran  high  before  such  reduction,  they  will  not 
alwaj's  cease  immediately  afterwards.  As  thej' 
probably  depend  on  the  reduced  bowel  having 
been  inflamed  by  the  stricture,  the  body  should 
be  kept  open,  and  the  diet  and  regimen  should  be 
low  and  sparing,  whilst  the  least  degree  of  pain 
and  tension  remain;  in  short,  till  all  complaint  is 
absolutely  removed  from  the  abdomen,  and  the 
intestines  do  their  office  freely  and  without  trouble. 
(Polt.) 
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Symptoms  op  a  Strangulated  Hernia. 

According  to  Sir  Astley  Cooper,  one  of  the 
earliest  symptoms  of  a  strangulated  hernia  is  pain 
about  the  diaphragm,  followed  by  continual  eruc- 
tation. The  patient  is  next  troubled  with  vomiting 
and  costiveness.  He  feels  a  great  inclination  to 
have  stools,  but  cannot  succeed  in  his  attempts  to 
expel  the  fseces.  There  is  some  pain  in  the  swell- 
ing, and  a  great  deal  at  the  part  where  the  stric- 
ture is  situated.  Afterwards  the  abdomen  becomes 
considerably  distended  with  air,  such  distension 
not  arising  from  inflammation,  but  from  the 
cause  here  mentioned,  as  is  proved  by  pressure  on 
the  abdomen  not  giving  at  first  any  pain.  The 
vomiting  becomes  more  frequent,  and  fseculent 
matter  is  ejected  from  the  stomach,  into  which  it 
is  brought  by  what  is  called  the  antiperistaltic 
action  of  the  bowels.  A  clyster  will  sometimes 
bring  away  a  portion  of  faeculent  matter,  but  the 
quantity  will  be  extremely  small.  While  the 
abdomen  is  in  this  tense  state,  but  unaccompanied 
with  pain,  and  while  there  is  frequent  vomiting  of 
the  fceces,  the  pulse  is  hard,  frequent,  and  very 
distinct;  but,  in  the  next  stage  of  the  symptoms, 
when  the  abdomen  is  not  only  tense,  but  painful 
on  being  touched,  the  pulse  is  extremely  small 
and  frequent.  The  vomiting  and  eructations  con- 
tinue, and  the  patient  is  pale,  and  covered  with 
a  cold  perspiration.  The  tumor  becomes  very 
tense,  hard,  and  in  general  a  little  inflamed  on  the 
surface  of  the  skin.  With  respect  to  the  hiccough 
which  now  succeeds,  and  which  has  usually  been 
considered  as  a  sign  of  the  presence  of  gangrene. 
Sir  Astley  Cooper  declares  that  it  is  now  known 
not  to  be  so,  patients  having  had  it  for  many  hours, 
and  yet  recovered  after  the  operation.  The  truth 
of  this  observation  was  exemplified  in  two  in- 
stances in  wiiich  I  have  had  occasion  to  operate. 
Hiccough  sometimes  continues  several  days  after 
the  operation.  If  the  protruded  parts  be  not  now 
returned  by  means  of  the  operation  or  otherwise, 
"  the  tension  of  the  belly,  the  restlessness,  and 
fever  having  been  considerably  increased  for  a  few 
hours,  the  patient  suddenly  becomes  perfectly  easy, 
the  belly  subsides,  the  pulse,  from  having  been 
hard,  full,  and  frequent,  becomes  low,  languid, 
and  generally  interrupted,  and  the  skin,  especially 
that  of  the  limbs,  cold  and  moist;  the  eyes  have 
now  a  languor  and  a  glassiness,  a  lack-lustre  not 
easily  to  be  described;  the  tumor  of  the  part 
disappears,  and  the  skin  covering  it  sometimes 
changes  its  natural  colour  for  a  livid  hue;  but 
whether  it  keeps  or  loses  its  colour,  it  has  an  em- 
physematous feel,  a  crepitus  to  the  touch,  which 
will  easily  be  conceived  by  all  who  have  attended 
to  it,  but  is  not  so  easy  to  convey  ;m  idea  of  by 
words;  this  crepitus  is  the  too  sure  indicator  of 
gangrenous  mischief  within.  In  this  state,  the  gut 
either  goes  up  spontaneously,  or  is  returned  with 
the  smallest  degree  of  pressure;  a  discharge  is 
made  by  stool,  and  the  patient  is  generally  much 
pleased  at  the  ease  he  finds;  but  this  pleasure  is 
of  short  duration,  for  the  hiccough  and  the  cold 
sweats  continuing  and  increasing,  with  the  addition 
of  spasmodic  rigors  and  subsultus  tendinum,  the 
tragedy  soon  finishes." 

'        Anatomy  op  Inguinal  Hernia. 

This  subject  must  necessarily  precede  the  ac- 
count of  the  operation,  which  would  otherwise  1 


be  unintelligible.  It  is  chiefly  in  the  anatomical 
information  relative  to  hernia,  and  in  the  mode  of 
operating,  that  modern  surgeons  have  a  decided 
superiority  over  their  predecessors  ;  for,  before 
Girabernat,  Camper,  Sir  Astley  Cooper,  Hey, 
Lawrence,  Scarpa,  Hesselbach,  Langenbeck,  and 
Cloquet,  published  their  several  works  on  hernia, 
the  anatomy  of  the  disease  was  but  imperfectly 
understood.  Of  all  the  eminent  men  who  have 
rendered  our  knowledge  of  the  anatomy  of  hernia 
more  correct,  none  has  equalled  Sir  Astley  Cooper 
in  the  number  and  importance  of  original  obser- 
vations. His  description  of  the  inguinal  canal, 
the  first  accurate  one  ever  given;  his  account  of 
the  fascia  transversalis  (a  texture  which  had  not 
been  contemplated,  with  reference  either  to  ami- 
tomy  or  disease,  previous  to  his  researches);  his 
interesting  observations  on  the  muscularity  of  the 
internal  ring;  his  description  of  the  fascia  propria 
of  crural  hernia;  and  an  infinite  number  of  patho- 
logical and  practical  facts,  make  Sir  Astley  Cooper 
the  individual  whose  labours,  more  than  those  of 
any  other  surgeon,  have  contributed  to  the  ad- 
vancement of  this  most  important  and  difiicult 
subject. 

The  tendinous  fibres  of  the  aponeui'osis  of  the 
external  oblique  muscle,  as  they  run  downwards 
and  forwards  towards  the  pubes,  separate  from  each 
other  so  as  to  leave  a  triangular  opening,  called 
the  external  abdominal  ring,  which  is  usually  more 
capacious  in  the  male  than  the  female  subject. 
The  upper  and  inner  pillar  (as  it  is  termed)  of  this 
aperture  is  inserted  into  the  symphysis  of  the 
pubes,  and  is  the  weakest  of  the  two;  the  lower 
and  outer  one,  which  is  the  strongest,  is  chiefly  a 
continuation  of  Pouparl's  ligament  {Hesselbach, 
Ueher  den  Ursprung,  ^-c.  der  Leisten-und-ScJienkel- 
briiclie,  p.  4),  and  is  fixed  into  the  tuberosity  and 
crista  {pectineal  line)  of  the  same  bone.  Some  ten- 
dinous fibres  cross  the  upper  and  outer  angle  of  the 
ring  {inter-columnar  fibres),  so  as  to  diminish  the 
triangular  appearance  of  the  whole  aperture :  these 
are  particularly  strong  in  old  herniie.  The  anterior 
and  thicker  layer  of  the  aponeurosis  of  the  internal 
oblique  muscle  joins  the  tendon  of  the  external 
oblique;  the  posterior  and  thinner  one  joins  that 
of  the  transversalis;  but  the  lower  portion  of  this 
tendon,  together  with  the  corresponding  part  of  the 
transversalis,  goes  wholly  in  front  of  the  rectus 
muscle.  Thus,  the  inferior  border  of  the  obliquus 
iiitornus  and  transversalis,  which  originates  from 
the  upper  half  of  Poupart's  ligament,  lies  behind 
the  outer  pillar  of  tho  abdominal  ring.  Sir  A. 
Cooper  first  noticed  that  a  thin  fascia  proceeds 
from  the  inner  edge  of  Poupart's  ligament,  and 
spreads  over  the  posterior  surface  of  the  transver- 
salis muscle.  This  fascia  forms  a  partition  between 
the  peritoneum  and  the  outer  opening  of  the  ab- 
dominal ring;  and  were  it  not  for  its  existence 
inguinal  herniaj  would  probably  be  much  more 
frequent.  In  front  of  it  are  the  aponeuroses  of 
the  internal  oblique  and  transverse  muscles. 
Hesselbach,  who  has  named  tho  small  smooth 
point,  situated  directly  behind  tho  outer  opening  of 
the  abdominal  ring,  its  crural  surface,  distinctly 
states  that  it  is  formed  by  delicate  fleshy  and 
tendinous  fibres  of  the  internal  oblique  muscle 
[the  fibres  are  tendinous  in  this  position,  not  ten- 
dinous and  fleshy]  {Ueber  den  Ursprung,  gfc.  der 
Leislcn-und-SchcnkeJLruchc,  p.  4);  and  that  behind 
I  them  is  the  weakest  part  of  what  he  names  the 


internal  inguinal  ligament,  (fascia  iransversalis,)  in 
the  rear  of  which  is  the  peritoneum,  with  the  in- 
tervention of  a  very  loose  cellular  substance.  (Op. 
cit.  p.  26.)  The  intenial  inguinal  ligament  of  Hes- 
selbach  is  therefore  clearly  the  same  thing  as  the 
above  lascia  (  fascia  iransversalis)  first  described  by 
Sir  A.  Cooper.  This  point  of  the  abdomen  is  one 
of  the  three  weak  places  on  the  inside  of  the 
inguinal  region,  where  hernise  are  liable  to  occur; 
yet,  weak  as  it  appears  to  be,  it  is  not  the  most 
common  situation  of  such  tumors.  A  computa- 
tion has  been  made  that,  in  a  hundred  cases  of  in- 
guinal hernia,  not  ten  occur  at  the  point  here 
specified.  (H.  J.  Briininghausen,  Unterrich  iiber 
die,  Briiche,  ^c.  Wurzb.  1811.)  Mr.  Lawrence 
observes  that,  if  we  trace  the  fascia  tranaversalis 
from  the  crural  arch  upwards,  we  shall  find  it 
divided  immediately  into  two  portions,  an  internal 
and  external,  which  leave  between  them  a  con- 
siderable interval  just  in  the  middle  of  the  crural 
arch.  The  former  of  these,  which  is  the  strongest, 
and  most  decidedly  fibrous,  is  connected  by  its 
inner  edge  to  the  outer  margin  of  the  rectus,  and 
to  the  inferior  margin  of  the  tendon  of  the  obliquus 
internus  and  trans  versus;  and  both  are  gradually 
lost  above,  between  the  peritoneum  and  trans- 
versus,    {On  Ruptures,  ed.  4,  p.  179.) 

The  spermatic  vessels,  joined  by  the  vas  de- 
ferens, run  in  front  of  the  epigastric  artery,  very 
near  the  place  of  its  origin.  They  then  pass 
through  an  opening  in  the  above  fascia  {internal 
abdominal  ring),  go  under  the  edge  of  the  internal 
oblique  and  transverse  muscles,  and  next  obliquely 
downwards  and  forwards,  first  between  the  above 
fascia  and  aponeurosis  of  the  external  oblique 
muscle,  then  between  the  last-named  structure 
and  conjoined  tendons  of  the  transversalis  and  in- 
ternal oblique,  to  the  opening  of  the  external  ring. 
When  arrived  on  the  smooth  surface  immediately 
behind  this  ring,  they  describe  an  obtuse  angle, 
and  pass  forwards  and  downwards  into  the  scrotum. 
{Hesselbacli,  op.  cit.  p.  5.) 

Thus,  the  spermatic  cord,  before  it  actually 
emerges  at  what  is  named  the  abdominal  ring, 
runs  through  a  kind  of  canal,  to  which  the  epithet 
inguinal  is  often  applied.  This  oblique  passage  of 
the  cord  through  the  abdominal  parietes  was  well 
known  to  and  elegantly  delineated  by  Albinus. 
Gimbernat  makes  distinct  mention  of  it  in  his 
Account  of  a  Neiv  Method  of  operating  for  Femoral 
Hernia,  p.  19,  32.  But  Sir  A.  Cooper  has  the 
merit  of  having  given  the  earliest  correct  account 
of  it  in  reference  to  hernia;  a  subject  rendered 
complete  by  the  more  recent  elucidations  of  Hes- 
selbach,  Scarpa,  Langenbeck,  and  Cloquet, 

The  external  abdominal  ring  is  then  only  the 
outer  opening  of  the  canal  or  passage  through  which 
the  spermatic  cord  passes  before  it  emerges.  The 
inner  ring,  at  which  the  viscera  first  protrude  in  the 
most  common  cases  of  inguinal  hernia,  is  situated 
about  an  inch  and  a  half  from  the  external  ring, 
m  the  direction  towards  the  anterior  superior 
spmous  process  of  the  ilium;  or,  according  to  Sir 
Astley  Cooper  and  Hesaelbach,  the  inguinal  canal 
18  almost  an  inch  and  a  half  in  length,  the  average 
distance  of  the  outer  pillar  of  the  external  ring 
irom  the  inner  pillar  of  what  the  latter  terms  the 
posterior  ring  being  about  sixteen  lines.  ( Op.  cit. 
r.,",>;!:  »u  '""""^  opening  is  rather  nearer  to  the 
ilium.  W  J°  ''""'""'^  «»P'^"°'^  spine  of  the 
"ra.  It  IS  formed  in  the  fascia  transversalis,  and 
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from  its  margin  the  infimdibuliform  fascia  or  fascia 
propria  of  an  oblique  inguinal  hernia  is  derived. 

"  The  precise  point  at  which  the  hernia  most 
commonly  begins  (says  Scarpa)  is  that  which  cor- 
responds in  the  foetus  to  the  communication  of  the 
tunica  vaginalis  with  the  peritoneum,  and  in  the 
adult  to  the  passage  of  the  spermatic  cord  [through 
the  internal  ring  and]  under  the  transverse  muscle. 
In  the  sound  state,  the  peritoneum  presents  at  this 
part  a  small  funnel-like  depression,  the  depth  of 
which  increases  in  proportion  as  the  spermatic 
cord  is  pulled  from  above  downwards.    It  is  this 
small  pouch,  this  sort  of  digital  appendage,  whose 
progressive  augmentation  constitutes  the  hernial 
sac.     Resting  upon  the  anterior  surface  of  the 
spermatic  cord,  it  first  makes  its  appearance  under 
the  inferior  edge  of  the  transverse  muscle;  thence 
it  extends  itself  in  the  separation  of  the  inferior 
fleshy  fibres  of  the  internal  oblique  muscle,  always 
following  the  spermatic  cord,  in  front  of  which  it 
is  situated;  and,  after  having  in  this  manner  passed 
through  the  whole  of  the  canal,  which  extends  from 
the  iliac  region  to  the  pubes,  it  lastly  protrudes  at 
its  external  orifice,  which  is  the  inguinal  {exter- 
nal abdominal)  ring,  properly  so  called.    In  all 
this  track  the  hernial  sac,  as  well  as  the  spermatic 
cord,  is  situated  above  the  femoral  arch  {Pouparfs 
ligament),  the  direction  of  which  it  follows.  The 
canal  which  it  traverses  is  of  a  conical  shape,  the 
apex  of  which  is  towards  the  ilium,  and  the  base 
at  the  external  orifice  of  the  ring."  {Scarpa, 
Traite  des  Hernies,  p.  44,  45.) 

The  inguinal  canal  is  wider,  and  its  apertures 
are  much  more  distinct,  in  the  male,  than  the 
female  subject. 

The  epigastric  artery  runs  behind  the  spermatic 
cord,  along  the  inner  margin  of  the  internal  open- 
ing of  the  above  canal,  then  upwards  and  inwards, 
so  as  to  pass  at  the  distance  of  half  an  inch,  or  an 
inch,  from  the  upper  extremity  of  the  outer  open- 
ing, or  external  abdominal  ring. 

In  common  cases  of  oblique  inguinal  hernia, 
the  viscera  protruded  at  the  inner  opening  of  the 
inguinal  canal  lie  over  the  spermatic  cord,  and 
form  a  tumor  on  the  outside  of  the  abdominal 


ring. 

When  the  viscera  have  entered  the  above- 
described  digital  pouch  of  the  peritoneum,  and  the 
inguinal  canal,  but  do  not  protrude  through  the  ex- 
ternal abdominal  ring,  the  case  is  sometimes  termed 
an  incomplete  inguinal  hernia  {bubonocele),  and  com- 
plete when  they  pass  out  of  that  opening.  The 
viscera  may  continue  for  a  long  while  quite  within 
the  inguinal  canal,  and  even  become  strangulated 
there :  sometimes,  also,  they  are  prevented  from 
passing  further  towards  the  external  ring  by  some 
kind  of  impediment;  and,  in  this  circumstance,  if 
the  hernial  sac  have  any  addition  made  to  its  con- 
tents, it  may  expand  between  the  external  and 
internal  oblique  muscles,  as  Hesselbach  had  an 
opportunity  of  seeing  in  the  bod}^  of  a  female. 
{Ueber  den  Vrsprung,  S[c.  der  Leisien-nnd-Schen- 
kelbrilche,  p.  28.)    The  stricture  may  take  place 
either  at  the  internal  or  external  opening  of  the 
inguinal  canal.    In  recent  and  small  hernise,  ac- 
cording to  Sir  A.  Cooper,  the  strangulation  is 
most  frequently  situated  at  the  inner  opening; 
in  large  old  ruptures,  at  the  external  abdominal 
ring.    Even  when  the  parts  completely  protrude 
out  of  the  latter  opening,  the  strangulation  may 
exist  at  the  inner  one;  but  there  may  occasionally 
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be  two  strictures,  viz.  one  at  each  opening,  (See 
Lawrence,  On  Ruptures,  p.  183,  edit,  3.) 

In  the  foregoing  part  of  this  article,  I  have 
briefly  adverted  to  the  doctrine  that  the  upper 
part  of  the  inguinal  canal  is  endowed  with  muscu- 
larity, "  The  lower  edge  of  the  transversalis 
muscle  (observes  Sir  Astley  Cooper)  has  a  very 
peculiar  insertion,  which  1  have  hinted  at  in  my 
work  on  hernia.  It  begins  to  be  fixed  into 
Poupart's  ligament,  almost  immediately  below  the 
commencement  of  the  internal  ring,  and  it  con- 
tinues to  be  inserted  behind  the  spermatic  cord 
into  Poupart's  ligament,  as  far  as  the  attachment 
of  the  rectus  [and  into  Gimbernat's  ligament]. 
Thus  the  inguinal  canal  is  endowed  with  mus- 
cular contraction,  which,  under  the  action  of  the 
abdominal  muscles,  serves  to  close  it  and  lessen 
the  propensity  to  hernia.  Sometimes  a  portion  of 
muscle  descends  from  the  tendon  of  the  transver- 
salis, in  the  course  of  the  linea  semilunaris,  to  be 
inserted  into  the  fascia  transversalis  behind  the 
cord,  and  into  Poupart's  ligament.  It  is  this  cir- 
cular insertion  of  the  transversalis  which  is  the  cause 
of  stricture  in  inguinal  hernia,  in  the  course  of  the 
canal,  and  nearly  at  the  upper  ring, 

"  Behind  this  insertion  of  the  transversalis  muscle 
the  internal  portion  of  the  fascia  transversalis  ap- 
pears, adhering  strongly  to  the  tendon  of  that 
muscle  at  the  back  of  the  inguinal  canal. 

"  Thus  the  inguinal  canal  is,  at  its  anterior 
part,  formed  by  the  tendon  of  the  external  oblique ; 
at  its  posterior,  by  the  tendon  of  the  transversalis, 
and  by  its  folded  muscular  fibres,  behind  which 
is  the  fascia  transversalis,  into  which  those  fibres 
are  also  inserted,"  (See  Obs.  on  the  Structure  and 
Diseases  of  the  Testis,  p,  35,  4to,  Lond.  1830.) 

[The  anterior  boundary  of  the  inguinal  canal  is 
formed  for  its  lower  two-thirds  by  the  tendon  of 
the  external  oblique  alone,  and  for  its  upper  third 
by  the  fleshy  fibres  of  the  internal  oblique  as  well 
as  the  tendon  of  the  external  oblique;  the  pos- 
terior boundary  is  constituted  for  its  upper  two- 
thirds  by  the  transversalis  fascia  only,  but  for  the 
lower  third  by  the  conjoined  tendons  of  the  trans- 
Tersalis  and  internal  oblique  together  with  the 
transversalis  fascia.] 

Mr.  Guthrie  also  describes  the  internal  ring,  or 
superior  opening  of  the  inguinal  canal,  as  mus- 
cular ;  and  he  even  supposed  that  "  the  opinion 
that  this  opening  is  in  many  instances  a  muscular 
one,"  was  first  advanced  by  himself  in  1816.  [Mr. 
Guthrie  here  means  the  upper  part  of  the  inguinal 
canal,  not  tiie  opening  in  the  transversalis  fascia 
properly  called  the  internal  abdominal  ring.]  This 
claim  cannot,  however,  be  maintained  against  that 
of  Sir  Astley  Cooper,  who,  in  1K04,  made  the  fol- 
lowing observations  with  regard  to  the  arrange- 
ment of  the  muscles  at  the  internal  ring  : — "Hereby 
(says  he)  may  be  explained  the  opinion  which 
some  surgeons  have  entertained  of  the  spasmndic 
nature  of  the  stricture, — a  state  which  it  was  diffi- 
cult to  account  for  when  the  seat  of  strangulation 
was  supposed  to  be  confined  to  the  external  ring, 
as  this  tendinous  aperture  possesses  no  muscular 
action,  and  cannot  assume  the  state  of  spasm  " 
(p,  28,  part  i,)  In  another  place,  in  noticing  the 
means  for  reducing  strangulated  femoral  hernia, 
Sir  Astley  Cooper  remarks:  "These  means  (to- 
bacco and  opium,  &c,)  are  less  frequently  elfectual 
here  than  in  the  inguinal  hernia,  which  is  pro- 
bably owing  to  two  causes;  namely,  to  the  nature 


of  the  parts  through  which  the  hernia  descends, 
and  the  smaUness  of  the  aperture  forming  the 
mouth  of  the  sac.  In  the  inguinal  hernia,  the 
parts  are  so  connected  with  muscles,  that  any  re- 
laxation brought  on  in  these  aifects  the  aperture 
through  which  the  hernia  descends  ;  but,  in  crural 
hernia,  the  seat  of  the  stricture  is  in  parts  less  con- 
nected with  the  action  of  the  muscles,  and  general 
relaxation  has  little  effect  on  them."  (Part  ii,  p.  9.) 
Mr.  Swan,  who  attended  Sir  Astley  Cooper's  lec- 
tures in  the  winters  of  1810-11  and  1812-13,  heard 
him  then  explain  that  the  lower  part  of  the  trans- 
versalis muscle  was  the  cause  of  stricture  in  inguinal 
hernia.  (See  Mr.  Aston  Key's  Remarks  in  Lond. 
Med.  Gaz.  1833-34,  p.  283.)  As  this  gentleman 
observes,  "  if  recent  evidence  be  required,  it  may  be 
found  in  Sir  Astley  Cooper's  description  of  thecre- 
master  in  his  work  on  the  Testis.  In  plate  5,  fig.  1, 
is  a  view  of  the  muscular  structure  in  the  inguinal 
canal;  and  the  explanation  of  the  plate  says,  'C. 
C.  transversalis  muscle,  arising  from  Poupart's 
ligament,  and  passing  around  the  spermatic  cord 
at  the  internal  ring,  so  that  the  fibres  of  this  muscle 
appear  behind  as  well  as  before  the  spermatic 
cord;  and  thus  the  inguinal  canal  is  rendered  a 
muscular  canal.'"  In  explanation  of  plate  6,  fig.  I, 
there  is  also  the  following  note  : — "  Muscular  fibres 
are  always  found  proceeding  from  the  transversalis 
muscle  upon  that  part  of  the  fascia  transversalis 
which  forms  the  posterior  surface  of  the  inguinal 
canal."  The  love  of  truth,  then,  obliges  me  to  assign 
to  Sir  Astley  Cooper  the  merit  of  this,  as  well  as 
of  numerous  other  original  observations  on  hernia. 

One  question  yet  remains  to  be  settled.  Is  the 
encircling  of  the  spermatic  cord  by  the  fibres  of 
the  transversalis  only  an  occasional  variety,  or  is 
it  the  ordinary  condition  of  it  ?  I  know  that  several 
lecturers  on  anatomy  take  the  former  view.  (See 
Lond.  Med.  Gaz.  1833-34,  p.  399.)  M,  Cloquet 
had  seen  the  lower  margin  of  the  transversalis  at 
a  very  considerable  distance  above  the  ring.  He 
liad  also  seen  the  spermatic  cord  enter  the  in- 
guinal canal,  passing  between  the  fibres  of  the 
same  muscle,  which  were  only  separated,  without 
accompanying  the  cord,  as  those  from  the  in- 
ternal oblique  do.  These  facts  M.  Cloquet  mani- 
festly speaks  of,  as  deviations  from  what  is  most 
usual.  M.  Cloquet  likewise  notices  another  variety 
in  the  anatomy  of  the  parts.  "  In  the  majority  of 
subjects  (he  observes)  the  spermatic  cord  passes 
underneath  the  lower  border  of  the  internal  oblique, 
which  it  draws  with  it,  to  form  the  cremaster.  In 
these  cases,  tlie  anterior  arches  only  exist,  but  in 
some  individuals  it  evidently  traverses  the  fibres 
of  this  muscle  ;  and  these  arches  exist  then  not 
only  in  front,  but  also  behind  the  testis  and  tunica 
vaginalis,  which  thus  become  everywhere  sur- 
rounded by  them."  (See  Jnlcs  Cloquefs Description 
of  ilia  Parts  concerned  in  Inguinal  and  Femoral 
f/ernicb,  translated  by  A.  M.  M'  H'hinnie,  p.  13,) 
On  the  same  subject,  Scarpa  says,  The  lower 
muscular  fibres  of  the  internal  oblique  separate 
from  each  other  to  allow  the  spermatic  cord  to  pass 
between  them."  (On  Jnguinal  and  Scrotal  Hernia, 
p,  25,  English  ed,) 

The  hernial  sac  descends  through  tlio  external 
abdominal  ring  over  the  spermatic  cord,  and  is 
covered  by  a  fascia  sent  olF  from  the  tendon  of  the 
external  oblique  muscle  {inlcrcolumnar  fascia). 
Beneath  this  fascia,  the  cremaster  muscle  is  also 
situated  over  the  sac,  which,  after  it  has  descended 
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a  certain  way,  hea  on  the  tunica  vaginalis,  as  well 
as  the  spematic  cord.  [Under  this  again  is  another 
lascia,  derived  from  the  internal  ring,  and  in  imme- 
diate contact  with  the  hernial  sac,  called  by  the 
several  names  of  fascia  propria,  fascia  injundi- 
hiiliformis,  fascia  spermatica  interna.'^ 

_  As  the  epigastric  artery  naturally  runs  tlrst  be- 
hind the  spermatic  cord,  and  then  along  the  inner 
margin  of  the  internal  ring,  and  as  the  viscera  are 
protruded  over  the  cord,  they  must  be  situated  on 
the  outer  side  of  the  artery,  which  runs  first  be- 
hind the  neck  of  the  sac,  and  then  on  its  inner 
side.  Hence  the  inner  margin  of  the  sac,  when 
inspected  on  the  side  towards  the  abdomen,  seems 
to  be  formed,  as  it  were,  by  the  track  of  the  vessel. 
(See  Lawrence,  p.  179.)  That  this  is  the  ordinary 
situation  of  the  epigastric  artery,  in  relation  to  the 
oblique  inguinal  hernia,  is  confirmed  by  the  con- 
current testimonies  of  Camper,  Chopart,  Desault, 
Sabatier,  Sir  A.  Cooper,  Hesselbach,  Scarpa,  &c., 
and  by  preparations  to  be  seen  in  almost  every 
museum. 

In  recent  oblique  inguinal  hernise,  the  internal 
and  external  rings  are  at  some  distance  from  each 
other,  the  first  being  situated  obliquely  upwards 
and  outwards  in  relation  to  the  former  ;  but  the 
pressure  of  the  protruded  viscera  gradually  forces 
the  internal  opening  more  towards  the  pubes,  and 
nearer  to  the  abdominal  ring,  so  as  to  render  the 
neck  of  the  hernial  sac,  and  the  inguinal  canal, 
very  short.  {Hesselbach,  p.  29.)  Thus,  in  large 
iernise  of  long  standing,  the  opening  into  the  ab- 
domen is  almost  direct,  and  the  epigastric  artery 
becomes  situated  nearer  the  pubes  than  in  the  na- 
tural state. 

Though  such  is  the  ordinary  direction  in  which 
inguinal  hernia  protrudes,  there  are  occasional  va- 
rieties. In  one  of  these,  the  viscera,  instead  of  de- 
scending through  the  inguinal  canal,  are  at  once 
thrust  through  the  external  abdominal  ring  itself 
{direct  inguinal  hernia),  and  the  opening  into  the 
belly  is  then  direct;  the  hernial  sac,  instead  of  pass- 
ing on  the  external  side  of  the  spermatic  vessels, 
as  is  usual,  now  lies  on  their  inner  or  pubic  side. 

The  following  is  Scarpa's  description  of  the  dis- 
placement of  the  epigastric  artery  in  the  greater 
number  of  cases  of  inguinal  hernia : — "  This  artery, 
which,  in  the  natural  state,  runs  about  ten  lines 
from  the  external  abdominal  ring,  has  its  situation 
and  direction  so  changed  in  subjects  affected  with 
hernia,  that  it  crosses  the  posterior  part  of  the 
neck  of  the  hernial  sac,  and  is  pushed  from  the 
outer  to  the  inner  side  of  the  abdominal  ring.  In 
order  to  comprehend  the  reason  of  this  displace- 
ment, it  is  necessary  to  recollect  what  I  have  else- 
where said  of  the  formation  of  inguinal  hernia, 
and  of  the  manner  in  which  the  spermatic  cord 
crosses  the  epigastric  artery.  The  hernia  begins  to 
form  at  the  very  place  where  the  spermatic  cord 
passes  under  the  inferior  margin  of  the  transverse 
muscle,  and  this  place  is  rather  nearer  the  ilium 
than  that  where  the  epigastric  artery  passes  to- 
wards the  rectus  muscle.    In  its  progressive  exten- 
sion, the  hernial  sac  constantly  follows  the  same 
track  as  the  spermatic  cord,  since  it  is  situated 
"pon  its  anterior  surface.  As  has  been  already  ex- 
plained, this  cord  crosses  the  epigastric  artery 
consequently  the  hernial  sac  must  necessarily  pass' 

fro  n  t  '""^  "J^"^^  ^^'^  ^^'^^^y-  ^^^""^  protruding 
irom  the  canal  of  the  abdominal  ring.    At  the 
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same  time,  the  internal  orifice  of  the  hernia  becom- 


ing larger,  and  the  inguinal  canal  shortened  by  the 
approximation  of  its  two  orifices  to  each  other,  it 
follows  that,  at  the  period  when  the  hernia  begins 
to  make  its  appearance  in  the  groin,  the  epigastric 
artery  is  unavoidably  situated  behind  the  neck  of 
the  hernial  sac,  and  is  pushed  from  the  outer  to  the 
inner  side  of  the  ring.  The  removal  of  the  epigas- 
tric artery  from  one  side  of  the  ring  to  the  other 
(says  Scarpa)  is  a  phenomenon  which  may  be 
regarded  as  almost  constant  in  oblique  inguinal 
hernia. 

[If  there  be  any  obliquity  in  the  neck  of  the 
san,  the  epigastric  artery  will  not  be  displaced  to 
the  extent  supposed  by  Scarpa;  in  fact,  the  artery- 
will  move  with  the  neck  of  the  sac  only.  Wherever 
this  is  situated  in  oblique  inguinal  hernia,  there 
will  be  the  epigastric  artery  in  close  contact  with 
Its  inner  side.  It  is  therefore  only  in  those  cases 
of  long  standing,  where  the  internal  ring  is  drawn 
down  to  the  situation  of  the  external  ring,  and  where 
the  inguinal  canal  is  consequently  obliterated,  that 
the  epigastric  artery  is  so  displaced  as  to  be  situated 
as  far  inwards  as  the  inner  border  of  the  external 
abdominal  ring.  In  such  cases  the  ai'tery  will  be 
found  to  surround  three  parts  of  the  neck  of  the 
sac,  the  posterior,  the  inner,  and  the  upper  side. 
We  have  several  times  dissected  cases  of  this  kind, 
which  could  hardly  be  distinguished  from  cases 
of  direct  inguinal  hernia.  In  these  instances  we 
have  remarked  that  the  artery  so  smrounded  the 
upper  as  well  as  lower  and  inner  part  of  the 
neck  of  the  sac,  that  the  only  safe  direction  to 
divide  the  stricture  would  be  upwards  and  out- 
wards, and  that  Sir  A.  Cooper's  advice  to  cut 
directly  upwards  in  all  cases  would  almost  of  neces- 
sity lead  to  the  wounding  of  this  artery.] 

Scarpa  continues  :  —  "I  have   examined  the 
bodies  of  a  great  number  of  subjects  affected  with 
this  species  of  hernia,  and  it  has  been  only  in  a 
very  few  that  I  met  with  the  epigastric  artery  re- 
taining its  natural  situation  on  the  outer  side  of 
the  abdominal  ring.    In  investigating  the  reason 
of  this  exception,  I  have  observed  in  all  the  indivi- 
duals who  presented  it  a  very  remarkable  weak- 
ness and  flaccidity  of  that  part  of  the  abdominal 
parietes  which  extends  from  the  ilium  to  the 
pubes.    In  all,  the  displaced  viscera  had  passcj 
through  tlie  aponeurosis  of  the  transverse  and  inter- 
nal oblique  muscles;  not  in  the  vicinity  of  the  ilium, 
as  is  commonly  the  case,  but  at  a  little  distance 
from  the  pubes,  giving  to  the  upper  pillar  of  the  rim: 
a  curvature  that  is  extraordinaiy,  and  dispropoi"- 
tioned  to  the  smallness  of  the  hernia,    [This  is  the 
direct  inguinal  hernia  of  Sir  A,  Cooper.]    I  ob- 
served also  that  the  neck  of  the  hernial  sac  did 
not  pass  in  an  oblique  direction  from  the  ilium  to 
the  pubes,  but  that  it  protruded  from  the  abdomen 
almost  in  a  direct  line  from  behind  forwards.  In 
short,  in  these  individuals,  the  small  cul-de-sac  of 
the  peritoneum,  which  constitutes  the  origin  of  the  j 
hernial  sac,  had  not  begun  to  be  formed  under  the  | 
edge  of  the  transverse  muscle,  at  the  point  where  J 
the  spermatic  cord  runs  outward;  but  it  Jiad passed 
through  the  aponeurosis  of  the  internal  oblique  and 
transverse  muscles,  at  a  little  distance  from  ihe\ 
pubes,  and  within  the  point  at  which  the  spermaliot 
cord  crosses  the  c])igaslric  artery.   The  small  heriiialT 
sac,  having  at  this  part  come  into  contact  with  andl 
united  to  the  spernmtic  cord,  protruded  at  the  ex-| 
ternal  orifice  of  the  inguinal  canal,  without  displac- 
ing the  epigastric  artery  from  its  natural  situation. 
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"  This  species  of  hernia,  properly  speaking,  is  a 
mixture  of  the  ventral  and  inguinal.  It  resembles 
the  former,  inasmuch  as  the  hernial  sac  pierces  the 
aponeurosis  of  the  transverse  and  internal  ob- 
lique muscles;  the  latter,  inasmuch  as  it  passes 
out  at  the  abdominal  ring,  conjointly  with  the 
spermatic  cord."  {Scarpa,  Traite  des  Hernies,  p. 
68,  &c.) 

Hesselbach  particularly  adverts  to  a  triangtilar 
space  to  be  seen  on  the  posterior  surface  of  the  in- 
guinal region :  the  inner  Ijoundary  of  it  is  formed  by 
the  outer  edge  of  the  rectus  muscle ;  the  lower  by  the 
horizontal  branch  of  the  os  pubis,  and  the  external 
shortest  boundary  by  the  epigastric  artery.  Now, 
says  he,  when  it  is  considered  that  this  artery  as- 
cends obliquely  inwards,  between  the  inner  open- 
ing of  the  inguinal  canal,  and  the  above  triangular 
space,  one  cannot  fail  to  know  on  which  side  of  the 
neck  of  the  sac  the  artery  must  lie  in  the  two 
species  of  inguinal,  as  well  as  in  crural,  hernia; 
for  in  those  hemiae  which  originate  in  the  above 
triangular  space,  this  artery  lies  at  the  outer  side  of 
the  neck  of  the  hernial  sac;  while  in  every  hernia 
that  takes  place  through  the  inner  opening  of  the 
inguinal  canal,  the  same  vessel  is  situated  at  the 
inner  side  of  the  neck  of  the  sac.  To  one  species 
of  inguinal  hernia  Hesselbach  applies  the  epithet 
external,  and  to  the  other  internal,  according  to 
the  situation  of  the  point  at  which  they  first  pro- 
trude. By  Sir  A.  Cooper  they  are  named  oblique 
and  direct,  which  are  also  very  proper  terms.  The 
external  inguinal  hernia  is  much  more  frequent 
than  the  internal,  and  is  said  to  occur  oftener  on 
the  right  than  the  left  side  of  the  body;  a  circum- 
stance coinciding  with  another  observation,  viz. 
that  in  children  the  tunica  vaginalis  remains  longer 
open  on  the  right  than  thQ  left  side. 

The  circumstance  of  there  being  two  forms  of 
inguinal  hernia  formerly  caused  considerable  per- 
plexity :  surgeons  knew  that  the  epigastric  artery 
lay  sometimes  at  the  inner,  sometimes  at  the  outer 
side  of  the  neck  of  the  hernial  sac,  but  knew  not 
how  to  account  for  this  variation.  Hence  arose  the 
very  different  opinions  about  the  proper  method  of 
dividing  the  ring  when  the  hernia  was  strangulated; 
some  authors  directing  the  incision  to  be  made 
obliquely  upwards  and  inwards,  and  others  up- 
wards and  outwards.  But,  as  a  modern  writer  has 
judiciously  remarked,  had  they  paid  greater  atten- 
tion to  the  direction  of  the  swelling  formed  by  the 
neck  and  body  of  the  hernial  sac  in  the  groin,  and 
to  the  position  of  the  spermatic  cord,  which  is  ns 
inconstant  as  that  of  the  epigastric  artery;  and  had 
they  dissected  the  parts  in  the  diseased  as  well  as 
lieaithy  state,  they  could  not  have  failed  soon  to 
liave  suspected  that  every  inguinial  hernia  does 
not  originate  exactly  at  one  and  the  same  point. 
Though  the  internal,  or  direct  inguinal  hernia,  had 
been  occasionally  noticed  by  surgeons  many  years 
ago,  and  Mr.  Cline,  in  particular,  saw  an  example 
of  it  in  the  year  1777,  and  always  mentioned  it  in 
his  subsequent  lectures,  yet  the  earliest  satisfac- 
tory history  of  the  differences  of  the  two  forms  of 
inguinal  hernia  was  given  by  Sir  A.  Cooper,  in 
his  great  work  on  hernia;  and  the  tract  in  which 
Hesselbach  pointed  out  the  nature  of  the  internal 
inguinal  liernia  in  a  very  particular  manner,  I  be- 
lieve is  the  next  publication  in  which  the  subject 
is  explained.  (Anal.  CJiir,  Ahhandlunc)  uher  den 
Ursprung  der  Leistenhriiche,  Wurzb.  180b";  and 
Neueste  Anat,  Pathol,  (Jniersuchungen  uber  den 


Ursprung,  ^o.  der  Leiskn-und-Schenkelbruche,  4to. 
Wurzb.  1814,  p.  18,  26,  28,  &c.)  According  to 
the  latter  author,  since  each  form  of  inguinal 
hernia  presents  characteristic  appearances  exter- 
nally, the  surgeon  can  have  no  difficulty  in  deter- 
mining the  species  of  hernia;  which  discrimination 
must  be  highly  important  in  the  taxis,  in  the  appli- 
cation of  a  truss,  and  especially  in  performing  the 
operation.  The  sac  of  the  external  scrotal  hernia  can 
only  pass  down  within  the  fascia  infundibuliformis, 
and  the  expansion  of  the  cremasteras  far  as  this  latter 
part  is  separate  from  the  cord  and  tunica  vaginalis. 
Hence,  the  testis,  covered  by  its  tunica  vaginalis, 
lies  under  the  lowest  part  of  the  hernial  sac,  while 
the  vessels  of  the  spermatic  cord,  in  a  more  or  less 
separated  form,  are  situated  behind  the  posterior 
part  of  the  sac,  viz.  the  spermatic  veins  externally, 
and  the  vas  deferens  internally,  and  the  artery  in 
the  middle.  Should  the  hernia  descend  still  fur- 
ther, the  testis  being  included  as  well  as  the  sac 
within  the  tendinous  expansion  of  the  cremaster, 
it  cannot  glide  out  of  the  way,  but  must  be  pressed 
still  further  downwards  by  the  sac,  so  as  to  con- 
tinue invariably  under  its  fundus,  but  sometimes 
inclined  a  Utile  behind  it.  (Hesselbach,  p.  34.) 
And,  as  the  same  author  justly  observes,  the  posi- 
tion of  the  spermatic  cord  and  testis,  and  the  ob- 
lique direction  of  the  swelling  in  the  external 
species,  are  the  two  strongest  characters  by  which 
every  case  of  inguinal  hernia  may  be  discriminated. 
I  know  of  only  one  direct  case  in  which  the  cord 
was  behind  the  sac,  as  in  the  common  external  in- 
guinal hernia;  it  was  seen  by  Mr.  Lawrence. 
(On.  Ruptures,  p.  210,  ed.  4.) 

[Two  kinds  of  direct  inguinal  hernia  are  now 
recognised  by  surgeons;  they  have  been  distin- 
guished firom  each  other  by  the  terms  of  superior 
and  inferior.  The  latter  is  the  more  common,  and 
has  been  sufficiently  described  in  the  preceding 
two  columns.  The  former,  or  superior  direct  in- 
guinal hernia,  will  be  readily  understood  by  a 
reference  to  the  anatomy  of  the  posterior  surface 
of  the  abdominal  wall  in  the  inguinal  region.  It 
will  be  remembered  that  a  triangular  space  here 
exists,  already  alluded  to,  bounded  internally  by 
the  rectus  muscle,  externally  by  the  epigastric 
artery,  and  below  by  the  inner  half  of  Poupart's 
ligament.  This  triangular  space  is  opposite  to 
the  external  abdominal  ring,  and  to  the  inner  two 
thirds  of  the  inguinal  canal.  It  is  divided  un- 
equally by  the  remains  of  the  umbilical  artery 
as  it  ascends  obliquely  upwards  and  inwards  to 
gain  the  umbilicus.  The  ordinary  direct  inguinal 
hernia  protrudes  into  the  larger  space  which  is 
situated  between  the  rectus  muscle  and  the  re- 
mains of  the  umbilical  artery.  The  superior  direct 
or  more  rare  kind  takes  the  smaller  space  left 
between  the  latter  structure  and  the  epigastric 
artery.  Both  kinds  of  direct  inguinal  hernia 
would  therefore  be  situated  internal  to  the  epi- 
gastric artery.  But  the  superior  internal  inguinal 
hernia  would  enter  the  inguinal  canal  close  to  this 
artery,  and  would  pass  under  the  lower  edge  of 
the  transversalis  and  internal  oblique  muscles. 
It  would  hero  come  in  contact  with  the  cord, 
and  would  gain  a  covering  from  the  cremaster 
muscle.  In  its  further  descent  through  the  exter- 
nal ring  into  the  scrotum  it  would  of  course  retain 
its  position  with  regard  to  the  cord  and  the  cre- 
master muscle.  The  coverings  of  this  hernia 
would  be  the  same  as  in  the  oblique  inguinal 
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kind,  viz.  besides  the  skin  and  superficial  fascia, 
the  intercolumnar  fascia,  the  cremaster  fascia,  and 
the  fascia  transversalis.  It  would  differ  from 
oblique  inguinal  hernia  in  not  passing  through 
the  internal  ring,  in  not  passing  under  the  deep 
covering  of  the  cord  (fascia  infundibuliformis), 
and  in  having  the  epigastric  artery  on  the  outside 
of  the  neck  of  its  sac,  while  the  remains  of  the 
umbilical  artery  would  be  in  contact  with  its 
inner  side.  It  would  diiFer  from  the  inferior 
direct  hernia,  in  its  relation  to  the  remains  of  th_ 
umbilical  artery,  in  its  oblique  position  in  the  in- 
guinal canal,  and,  lastly,  in  being  covered  by  the 
cremaster  muscle.] 

Although  the  spermatic  cord  in  the  external 
inguinal  hernia  commonly  lies  behind  or  under  the 
hernial  sac,  there  are  cases  in  which  the  vas  de- 
ferens is  found  on  the  outer  side  of  it,  while  the 
rest  of  the  spermatic  cord  lies,  as  it  usually  does, 
on  the  inner  side,  or  rather  under  it.  (Sir  A. 
Cooper.)  Le  Dran,  Schmucker,  and  Blizard 
found  the  whole  cord  situated  in  front  of  the  sac. 
Sometimes  the  vas  deferens  runs  on  the  front  and 
inner  part,  and  the  rest  of  the  cord  on  the  back  and 
external  part  of  the  swelling.  {Camper,  Hey.)  The 
vessels  of  the  cord  have  been  known  to  be  before, 
and  the  vas  deferens  behind  the  sac.  (Camper, 
Sir  A.  Cooper.) 

Upon  this  part  of  the  subject,  the  reader  may 
deem  the  following  passage  interesting  : — "  While 
the  hernia  is  of  moderate  size  (says  Scarpa),  the 
surrounding  cellular  substance  is  not  very  greatly 
compressed,  and  no  change  is  observed  in  the 
situation  of  the  spermatic  vessels.     The  artery 
and  veins  of  this  name  always  form,  with  the 
vas  deferens,  one  single  cord,  which  is  intimately 
adherent  to  the  posterior  surface  of  the  hernial  sac. 
But,  in  proportion  as  the  tumor  increases  in  size, 
the  cellular  substance,  which  immediately  sur- 
rounds it  and  unites  it  to  the  spermatic  cord,  is 
more  and  more  distended  and  compressed.  At 
length,  at  a  certain  period,  the  distension  is 
carried  to  such  a  pitch,  that  the  spermatic  vessels 
are^  separated  from  one  another,  and  change  their 
position  with  respect  to  the  hernial  sac.  This 
kind  of  gradual  unravelling  of  the  spermatic  cord 
is  quite  similar  to  that  which  would  be  produced 
by  pulling  the  surrounding  cellular  substance  in 
two  opposite  directions.     Such  is  the  reason  wh}', 
m  scrotal  hernia  of  large  size,  the  spermatic  artery, 
the  vas  deferens,  and  the  spermatic  veins,  are 
found  separated  upon  the  posterior  surface  of  the 
sac.    All  these  vessels,  instead  of  being  conjoined 
in  one  cord,  are  divided  by  interspaces,  which  are 
sometimes  very  considerable.    Ordinarily,  the  vas 
deferens  is  less  separated   from  the  spermatic 
artery  than  from  the  vein  of  this  name.     In  some 
subjects.  Camper  has  seen  it  situated  on  one  side 
of  the  sac,  and  the  artery  and  veins  on  the  other. 
(Icones  Heniiarum,  tab.  v.  L.  O.  tab.  viii.  1,  2.) 

When  an  oblique  inguinal  hernia  is  dissected, 
a  fascia,  of  greater  or  less  thickness,  is  found  im- 
mediately under  the  skin  and  superficial  fascia:  it 
18  often  termed  the  inlcrcolumnar  fascia,  or  fascia 
spermatica  ea:lerna.  Under  this  is  the  covering 
produced  by  the  cremaster.  When  the  integuments, 
superficial  and  intercolumnar  fascice,  and  'the  cre- 
v'"f„r°.''°'''''"'^'  ^''-en  removed,  anotlier  in- 

vestment IS  exposed,  derived  from  tlie  fascia  trans- 
where  it  forms  the  internal 


'''crsalis, 
called 


hv  TW     T  1  ""^  ring,  and    was  wrung  in  uexiyjug  tiie  puasiumtj  ' 

"y  J.VI.  Jules  Cloquet  the  fumel-s/iaped  \  (Acad.  Hoyale  de'C/iir.  t.  xi.  p.  486.) 


sheath,  and  by  others,  fascia  propria,  fascia  sper- 
matica  interna.  Within  this  is  the  hernial  sac 
itself,  composed  of  peritoneum. 

It  is  observed  by  Professor  Scarpa,  that  "the 
cremaster  muscle,  in  cases  of  old  large  scrotal 
herniEB,  acquires  a  thickness  which  is  really  sur- 
prising. Its  fibres,  which  are  naturally  very  thin, 
become  from  four  to  six  times  more  considerable. 
Being  spread  over  the  neck  and  body  of  the  her- 
nial sac,  they  sometimes  present  a  remarkable  con- 
sistence, and  a  yellowish  colour.  Such  alteration, 
however,  does  not  prevent  the  muscular  texture 
from  being  discovered;  and  Haller  was  not  mis- 
taken about  it."  (Opusc.  Patholog.  p.  317.)  Pa- 
thology furnishes  us  with  several  examples  of 
similar  changes  of  organisation.  In  certain  cases, 
the  muscular  coat  of  the  bladder,  that  of  the 
stomach  and  intestines,  and  even  the  exceedingly 
delicate  fleshy  fibres  of  the  ligaments  of  the  colon, 
are  found  to  have  become  yellow,  and  much 
thickened. 

In  old  scrotal  hemiae  (says  Scarpa)  it  is  not  un- 
usual to  find  an  intimate  adhesion  of  the  fibres  of 
the  cremaster  muscle  to  the  edges  of  the  abdominal 
ring.  This  may  depend  on  the  pressure  which  the 
contents  of  the  hernia  make  on  those  edges,  and 
perhaps  it  may  also  depend  on  the  union  of  the 
cremaster  muscle  with  the  prolongation  of  fascia 
(intercolumnar  fascia),  which  is  continued  from 
the  margins  of  the  ring  to  the  groin  and  scrotum. 
However  this  may  be,  certain  it  is,  that  in  old  large 
scrotal  hernias  there  is  much  difficulty  in  introdu- 
cing a  probe  between  the  fleshy  fibres  of  the  cre- 
master and  the  margin  of  the  abdominal  ring; 
and  that,  on  the  contrarj'-,  in  recent  hemiae,  a 
probe  passes  as  easily  between  the  edges  of  the  ring 
and  the  cremaster,  as  between  this  muscle  and  the 
hernial  sac. 

Scarpa  concurs  with  Sir  Astley  Cooper,  respect- 
ing the  fact  of  the  peritoneal  hernial  sac  not  being 
in  general  perceptibly  thickened.  In  a  very  enor- 
mous hernia,  the  pressure  of  the  contents  is  so 
great,  that  instead  of  thickening  the  sac,  it  renders 
it  thinner,  and  even  makes  it  ulcerate.  The  pro- 
truded viscera  have  been  met  wiih  inimediatelj- 
beneath  the  integuments,  when  the  sac  has  been 
burst  by  a  blow.    (Cooper,  J.  L.  Petit.) 

The  outer  surface  of  the  peritoneal  part  of  the 
hernial  sac  is  ahva3'S  most  closely  adherent  to 
the  other  more  external  coverings  by  means  of 
cellular  tissue.    This  connection  is  formed  so  soon 
after  the  first  occurrence  of  a  hernia,  that  any 
chance  of  returning  a  hernial  sac  into  the  abdomen 
has  generally  been  considered  as  chimerical.  There 
must,  however,  be  a  certain  space  of  time  before 
adhesions  form,  though  it  must  be  e.xceedinglj'- 
short.    Upon  this  point  Scarpa  observes,  that  in 
recent  and  small  inguinal  herniaj,  the  intestine, 
strangulated  by  the  neck  of  the  hernial  sac,  has 
been  known,  in  more  instances  than  one,  to  have 
been  reduced  bj''  the  taxis,  and  carried  with  it  the 
whole  of  the  sac  into  the  abdomen.  Observa- 
tions, not  less  authentic,  inform  us,  that,  after  the 
operation  for  hernia,  when  the  viscera  could  not 
be  reduced  on  account  of  their  adhesions  to  the 
sac,  they  have  been  seen,  notwithstanding  such 
adhesions,  to  get  nearer  to  the  ring  daily,  and,  at 
length,  spontaneously  to  return  into  the  belly  to- 
gether with  the  hernial  sac.    M.  Louis,  he  thinks, 
was  wrong  in  denying  the  possibility  of  these  facts 
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Scarpa  argues,  that,  "under  certain  circum- 
stances, the  cellular  tissue  will  bear,  without  la- 
ceration, a  considerable  elongation,  and  afterwards 
shrink  again.  Thus,  we  often  see  a  viscus,  which 
has  suffered  a  considerable  displacement,  return 
spontaneously  into  its  natural  situation.  In  oblique 
inguinal  hernia,  the  spermatic  cord  is  elongated,  and 
descends  further  than  in  the  natural  state.  No 
laceration  of  the  cellular  tissue,  however,  is  then 
occasioned;  for,  if  the  hernia  be  kept  reduced,  the 
spermatic  cord  becomes  shorter,  daily  retracts,  and 
at  last  has  only  the  same  length  which  it  had 
previously  to  the  disease.  When  a  sarcocele  be- 
comes large  and  heavy,  the  portion  of  the  sper- 
matic cord  naturally  situated  within  the  belly  is 
by  degrees  drawn  out  into  the  scrotum;  but,  after 
the  tumor  is  extirpated,  this  portion  ascends  again, 
and  of  itself  returns  into  its  original  situation. 
The  same  thing  happens  after  the  operation  for 
strangulated  inguinal  hernia.  The  hernial  sac  re- 
tracts and  reascends  progressively  towards  the  ring. 
This  alone  would  prove,  that  the  cellular  tissue 
which  surrounds  the  spermatic  cord,  and  unites  it 
to  the  hernial  sac,  is  highly  endowed  with  the  pro- 
perty of  yielding,  and  afterwards  returning  to  its 
original  state.  Can  the  same  property  be  refused 
to  the  cellular  tissue  which  unites  the  sac  to  the 
surrounding  parts  ? 

"  While  the  inguinal  hernia  is  recent,  and  not 
of  much  size,  the  cellular  tissue  in  question  pos- 
sesses all  its  elasticity,  and  hence  the  hernial  sac 
and  the  spermatic  cord  may  easily  ascend  towards 
the  abdominal  ring.  I  have  had  occasion  (says 
Scarpa)  to  make  this  observation  upon  the  dead 
body  of  a  man  who  had  an  incipient  inguinal  her- 
nia. The  small  hernial  sac  was  capable  of  being 
pushed  back  into  the  ring  with  the  utmost  facility; 
and  in  carefully  examining  the  parts,  both  within 
and  without  the  belly,  it  appeared  to  me  that  the 
cellular  substance  which  united  the  sac  to  the 
spermatic  cord  and  cremaster  muscle  was  disposed 
to  yield  equally  from  without  inwards,  and  in  the 
direction  precisely  opposite;  that  is  to  say,  it  made 
an  equal  resistance  to  the  protrusion  and  the  re- 
duction of  the  hernial  sac.  Monteggia  has  seen  a 
case  exactly  similar;  although,  according  to  his 
own  expressions  {InslituK.  C'Mrurg.  t.  iii.  sec.  2,  p. 
249),  the  hernial  sac  was  not  very  small,  it  ad- 
hered very  loosely  to  the  surrounding  parts,  and  it 
admitted  of  being  entirely  reduced  into  the  abdo- 
men with  great  facility." 

In  large  old  scrotal  herniee,  Scarpa  allows  that 
such  reduction  is  quite  impracticable  : — "  In  those 
the  cellular  tissue  which  unites  the  sac  to  the 
spermatic  cord  and  cremaster  muscle,  has  acquired 
such  a  density,  that  it  does  not  oppose  less  resist- 
ance to  the  further  enlargement  of  the  hernia,  than 
to  the  efforts  of  the  surgeon  who  endeavours  to 
effect  its  reduction."  {Scarpa,  Traite  des  Ilernies, 
p.  .57,  &c.) 

In  the  dead  subject,  Cloquet  found  the  sac  of  a 
direct  inguinal  hernia  reduced  into  the  abdomen, 
whither  it  seemed  to  have  been  drawn  by  a  piece 
of  omentum  adherent  to  what  had,  in  its  protruded 
state,  been  its  fundus,  {llechorchcs  sur  Ics  Causes, 
des  Hermes,  p.  102.)  The  investigations  of 
the  same  author  prove,  that  complete  or  incom- 
plete inversions  of  the  sac  may  also  happen  in 
femoral  and  in  direct  inguinal  hernia,  without 
the  existence  of  any  adhesion;  but  that  the  inti- 
mate union  between  the  sac  and  spermatic  cord 


hinders  the  event  in  external  or  common  inguinal 
ruptures.  Le  Dran  dissected  a  case  in  which  the 
sac  of  a  femoral  hernia,  with  its  contents,  had 
been  returned  into  the  abdomen  in  a  mass. 
Dupuytren  saw  a  similar  case.  {Clin.  Chir.t.i. 
p.  559.)  And  in  another  place,  he  states,  that 
he  had  seen  forty  instances  of  herniae  being  re- 
turned in  a  mass,  without  any  abatement  of  the 
bad  symptoms  (p.  564).  The  observations  of 
Cloquet  also  tend  to  confirm  the  possibility  of  the 
latter  occurrence,  which  he  describes  as  happening 
with  more  facility  in  the  internal  or  direct  in- 
guinal rupture,  than  in  the  crural,  and  with  most 
difficulty  in  the  external  or  oblique  inguinal  hernia. 

In  females,  when  an  inguinal  hernia  occurs 
(which  is  uncommon),  the  round  ligament  of  the 
uterus  bears  the  same  relation  to  the  tumor  as  the 
spermatic  cord  in  males.  According  to  Sir  Astley 
Cooper,  the  sac  is  much  more  considerable  above 
the  abdominal  ring  than  below  it;  and  hence 
difficulty  in  the  operation.  All  the  cases  which 
he  has  seen  have  been  intestinal.  The  stricture 
is,  in  almost  all  cases,  at  a  considerable  distance 
above  the  abdominal  ring;  it  may  be  divided  up- 
wards or  outwards  with  safety,  as  the  epigastric 
artery  is  situated  more  towards  the  linea  alba.  (See 
Lancet,  vol.  ii.  p.  1 72.) 

Mr.  Lawrence  had  a  very  rare  instance  pointed 
out  to  him,  in  which  an  inguinal  hernia  in  a  female 
was  situated  on  the  inner  side  of  the  epigastric 
artery.  On  the  12th  of  March,  1831,  I  operated 
upon  Mrs.  Smith,  of  No.  14  Cumberland  Street, 
Middlesex  Hospital,  for  a  strangulated  internal 
inguinal  hernia;  she  recovered  in  the  most  favour- 
able manner.  A  still  rarer  case  was  examined  by 
Hesselbach;  it  was  not  only  an  example  of  an  in- 
ternal inguinal  hernia  in  a  woman,  but  of  one 
in  which  the  epigastric  artery  arose  from  the  obtu- 
ratrix  artery  an  inch  from  the  origin  of  this  latter 
vessel  from  the  inner  side  of  the  external  iliac;  the 
obturatrix  first'  passed  an  inch  obliquely  down- 
wards and  inwards  over  the  crural  vein,  and  imme- 
diately afterwards,  on  the  horizontal  ramus  of  the 
pubes,  made  a  sudden  turn  backward  and  down- 
ward to  the  obturator  foramen;  and  at  this  bend 
arose  the  epigastric  artery,  which  ran  transversely 
inward  along  the  horizontal  ramus  of  the  pubes, 
behind  the  neck  of  the  herniiil  sac,  at  the  inner 
side  of  which  it  ascended  to  the  rectus  muscle, 
accompanied  by  the  ligamentous  remains  of  the 
umbilical  arteries,  which  were  close  behind  it. 
[Ueber  den  Ursprung,  (Sic.  der  Leisten-und-Schen- 
kelbr'iiohe,  p.  17.) 

[According  to  Hesselbach's  nomenclature,  on 
account  of  the  position  of  the  artery,  this  ought  to 
be  called  an  external  inguinal  hernia,  although  it 
did  not  pass  out  of  the  internal  ring,  but  directly 
through  the  abdominal  wall,  between  the  internal 
ring  and  the  remains  of  the  umbilical  artery. 
According  to  Sir  A.  Cooper  it  might  be  termed  a 
direct  inguinal  hernia  with  the  epigastric  artery  on 
the  inside  of  the  neck  of  the  sac  from  irregularity 
of  distribution  of  that  artery.] 

Mauks  of  Discrimination  uetwbbn  Ingui- 
nal IlERNIiE  and  other  DISEASES. 

The  disorders  in  which  a  mistake  may  possibly 
bo  made,  are  Varicocele,  Bubo,  Hi/drocele,  and 
Hernia  Ilumoralis,  or  Iiijlamed  Testicle. 

For  an  account  of  the  mannerof  distinguishing  the 
first  complaint  from  a  hernia,  see  Varicocele. 
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"The  circumscribed  incompressible  hardness, 
the  situation  of  the  tumor,  and  its  being  free 
from  all  connection  with  the  spermatic  process, 
will  sufficiently  point  out  a  bubo,  at  least  while 
it  is  in  a  recent  state;  and  when  it  is  in  any 
degree  suppiu-ated,  he  must  have  a  very  small 
share  of  the  tacius  erutlitus,  who  cannot  feel  the 
difference  between  matter,  and  either  a  piece  of 
intestine  or  omentum. 

"  The  perfect  equality  of  the  whole  tumor,  the 
freedom  and  smallness  of  the  spermatic  process 
above  it,  the  power  of  feeling  the  spermatic  ves- 
sels and  the  vas  deferens  in  that  process,  its  being 
void  of  pain  upon  being  handled,  the  fluctuation 
of  the  water,  the  gradual  formation  of  the  swelling, 
its  having  begun  below  and  proceeded  upwards,  its 
not^  being  affected  by  any  posture  or  action  of  the 
patient,  nor  increased  by  his  coughing  or  sneezing, 
together  with  the  absolute  impossibility  of  feeling 
the  testicle  at  the  bottom  of  the  scrotum,  wifl 
always,  to  an  intelligent  person,  prove  the  disease 
to  be  a  hydrocele."  The  transparency  of  a  hydro- 
cele is  also  another  criterion.  Mr.  Pott,  however, 
allows  that  there  are  some  exceptions,  in  which 
the  testicle  cannot  be  felt  at  the  bottom  of  the 
scrotum,  in  cases  of  hernia.  "In  recent  herniffi, 
while  the  sac  is  thin,  has  not  been  long  or 
very  much  distended,  and  the  scrotum  still 
preserves  a  regularity  of  figure,  the  testicle 
may  almost  always  be  easily  felt  at  the  inferior 
and  posterior  part  of  the  tumor.  But,  in  old  rup- 
tures, which  have  been  long  down,  in  which  the 
quantity  of  contents  is  large,  the  sac  considerably 
thickened,  and  the  scrotum  of  an  irregular  figure, 
the  testicle  frequently  cannot  be  felt,  neither  is  it 
in  general  easily  felt  in  the  congenital  liernia  for 
obvious  reasons." 

On  one  point,  Sir  Astley  Cooper  differs  from 
Mr.  Pott.  "  The  hydrocele  (he  observes)  in- 
volves the  sjiermaiic  cord  and  testis,  so  as  to 
render  them  with  difficulty  distinguished  by  the 
touch;  whilst,  in  hernia,  they  may  in  general  be 
readily  felt  behind  the  tumor."  The  discrepancy 
may  be  reconciled  by  supposing  that  one  of  these 
eminent  surgeons  is  speaking  of  a  hydrocele  of 
great  size,  which  obscures  the  cord,  and  that  the 
other  is  alluding  to  the  disease  in  a  less  advanced 
stage.  Sir  Astley  Cooper  has  seen  cases  of  hydro- 
cele, "in  which  there  was  unusual  difficulty  in 
deciding  upon  the  nature  of  the  complaint.  When 
It  becomes  so  large  as  to  extend  upwards  through 
the  abdominal  ring  to  the  abdomen,  the  form  of  the 
tumor  is  precisely  the  same  as  that  of  hernia;  and 
it  even  dilates  when  the  patient  coughs,  owing  to 
the  sudden  pressure  upon  that  part  of  it  which  lies 
above  the  ring.  The  transparency,  the  fluctuating 
feel,  and  the  observed  progress  of  the  swelling  from 
below  upwards,  are  then  the  only  distinguishing 
marks. 

"A  tumor  sometimes  appears  in  the  Bcrotum, 
which  descends  in  the  erect  posture,  returns  when 
the  body  is  recumbent,  distends  upon  coughing, 
fluctuates,  and  is  transparent.  This  disease  is  a 
collection  of  water,  which  runs  backwards  and 
forwards,  between  the  cavity  of  the  abdomen  and 
that  of  the  tunica  vaginalis,  owing  to  the  opening 
ft  this  membranous  sheath  never  having  been 
Closed.  When  this  disease  is  complicated  with 
ascites,  the  part  becomes  distended  to  an  enormous 
sue  It  la  readily  distinguished  from  a  hernia  by 
' transparency  and  fluctuation."   (See  ^ ,  Cooper, 
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On  Hernia,  part  i.  p.  16,  ed,  2.)  [To  this  condi- 
tion the  term  congenital  hydrocele  is  usually  au- 
plied.]  ■'  ^ 

Hydrocele  of  the  spermatic  cord  is  another  case 
still  more  likely  to  be  mistaken  for  a  hernia  than 
the  common  form  of  hydrocele.  (See  Hydrocele.) 
When  situated  entirely  below  the  ring,  its  want  of 
connection  with  the  abdomen  makes  it  readily  dis- 
tinguishable from  a  hernia;  but  when  it  passes 
within  the  ring  to  the  abdomen,  some  difficulty 
occurs  in  understanding  its  nature.  If  there  is  no 
transparenc}',  and  the  fluctuation  is  indistinct,  the 
surgeon  should  be  very  cautious  in  operating  on 
such  a  tumor. 

Sir  Astley  Cooper  was  requested  to  see  a  boy 
who  had  a  tumor  extending  from  the  upper  part 
of  the  scrotum  through  the  abdominal  ring,  along 
the  cord  to  the  abdomen;  but  it  did  not  project 
sufficiently  to  enable  Sir  Astley  to  judge  whether 
there  was  either  fluctuation  or  transparency. 
However,  as  the  tumor  interfered  with  the  boy's 
pursuits,  he  cut  down  upon  it  with  extreme 
caution.  When  he  had  reached  the  surface  of  the 
cyst,  he  found  the  spermatic  vessels  running  upon 
it,  and  was  obliged  to  open  the  lateral  portion  of 
the  cyst  to  avoid  them.  This  sac  contained  a  piece 
of  small  intestine,  everywhere  adherent  to  .its 
inner  surface,  so  as  to  have  prevented  reduction. 
The  _  vas  deferens  was  felt  behind  the  sac.  The 
hernia  had  therefore  insinuated  itself  between 
the  spermatic  blood-vessels  and  the  vas  deferens. 
(See  A.  Cooper,  On  Hernia,  ed.  by  C.  Aston  Key, 
part  i.  p.  61.) 

Dr.  J .  B.  Davidge,  late  professor  of  anatomy  in 
the  University  of  Maryland,  had  frequently  been 
consulted  by  persons  who  had  been  wearing  trusses 
for  years,  while  their  disease  was  merely  hydrocele 
of  the  cord;  and,  in  one  case,  the  sac  had  been 
burst  by  the  violent  efforts  made  to  reduce  it.  Dr. 
Reese,  of  New  York,  has  also  known  this  mistake 
committed  in  several  instances.     In  another,  a 
surgeon,  deceived  by  such  a  hydrocele  happening 
to  be  attended  with  long  and  obstinate  constipa- 
tion, nausea,  vomiting,  hiccough,  abdominal  dis- 
tension, pain  in  the  tumor,  &c.  dissected  down  to 
what  he  supposed  to  be  the  hernial  sac,  and 
divided  the  tendon  of  the  external  oblique,  when 
the  hj'drocele  gave  way  and  its  contents  were  dis- 
charged.   (Amei;  ed.  of  this  Did.)    It  seems  ex- 
traordinary that  the  surgeon  in  this  case  should 
have  divided  the  abdominal  ring  before  he  had 
opened  the  sac,  or  ascertained  the  situation  of 
the  stricture,  so  as  to  know  whether  the  tendon  of 
the  external  oblique  required  to  be  cut  or  not. 
Tlie  operation  of  opening  the  cyst  of  the  hydro- 
cele, though  performed  unawares,  was  only  a  com- 
mon method  of  cure,  and,  in  fact,  ended  in  it. 
The  manner  of  proceeding  I  am  unable  to  account 
for,  unless  it  was  intended  to  try  Petit's  plan  of 
cutting  the  stricture  and  reducing  the  hernia  with- 
out opening  the  peritoneal  sac  at  all. 

In  hernia  hiimoralis,  the  pain  in  the  testicle, 
its  enlargement,  the  hardened  state  of  the  epidi- 
dymis, and  the  generally  preceding  gonorrhcea,  are 
circumstances  fully  elucidating  the  diagnosis.  The 
observation  of  Pott,  that,  in  inflaniniation  of  the 
testicle,  the  spermatic  cord  is  exempt  from  all 
unnatural  fulness,  is  not  correct.  I  have  known  it 
enormousl}''  swollen  and  accompanied  by  obstinate 
constipation  and  vomiting;  indeed,  the  swelling, 
when  the  case  arises  from  gonorrhoea,  mostly  com- 
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mences  in  the  cord.  "  Nothing,"  says  Sir  Astley 
Cooper,  "  but  great  want  of  attention  can  cause  a 
hernia  to  be  confounded  with  an  enlargement  of 
the  testis.  This  latter  is  sufficiently  distinguish- 
able, not  only  by  the  absence  of  symptoms  charac- 
terising hernia,"  but  also  by  the  form  of  the  gland, 
its  weight,  the  pain,  and  that  peculiar  and  intole- 
rable sensation  always  produced  by  pressure  on 
this  organ.  (Obs.) 

lisematocele  is  recognised  from  a  hernial  tumor 
by  adverting  to  its  cause,  which  is  a  wound  or  con- 
tusion of  the  scrotum;  its  firmness;  the  attendant 
dark  redness  of  the  skin;  its  freedom  from  im- 
pulse when  the  patient  coughs,  and  of  the  up- 
per part  of  the  cord  from  swelling.  (Sir  A. 
Cooper,  ib.) 

Hernia  may  be  complicated  either  with  hydro- 
cele or  sarcocele.  Sir  A.  Cooper  mentions  an  in- 
stance in  which  there  was  on  each  side  a  diseased 
testicle,  and  a  hydrocele  communicating  with  the 
abdomen.  (Ore //ernta,  ed.  2,  part  i.  p.  17.)  See 
Hydrocelk. 

Inguinal  Hernia  within  the  Canal. 

When  the  parts  only  protrude  into  the  inguinal 
canal,  and  not  out  of  its  lower  aperture,  they  are 
covered  by  the  aponeurosis  of  the  external  oblique 
muscle.  The  transverse  and  internal  oblique  mus- 
cles pass  over  the  neck  of  the  hernia,  and  cause 
the  strangulation  when  it  happens.  The  tumor 
is  small;  for,  if  the  protrusion  increases,  the  parts 
escape  through  the  lower  opening  of  the  canal. 
Exceptions,  however,  are  on  record.  Thus,  Mr. 
Lawrence  dissected  a  case  in  a  female,  where  the 
aponeurosis  of  the  external  oblique  was  distended 
by  a  swelling  equal  in  bulk  to  two  fists,  while 
another  portion  of  the  sac,  as  large  as  an  egg,  pro- 
jected through  the  ring.  Hesselbach's  8th  plate 
also  represents  a  hernia  within  the  canal,  of  con- 
siderable size,  in  a  female.  As,  in  the  ordinary 
circumstances  of  this  form  of  inguinal  hernia, 
there  is  no  very  manifest  swelling,  the  case  is  no 
doubt  often  looked  upon  and  treated,  as  Sir  Astley 
Cooper  remarks,  as  an  inflammation  of  the  bowels. 
(On  Inguinal  and  Congenital  Hernia,  p.  48.) 

When  an  inguinal  hernia  does  not  descend 
through  the  abdominal  ring,  butonly  into  the  canal 
for  the  spermatic  cord,  it  is  covered  by  the  apo- 
neurosis of  the  externa]  oblique  muscle,  and  the 
swelling  is  small  and  undefined, 

[This  kind  of  hernia  is  often  called  a  bubono- 
cele, or  incomplete  inguinal  hernia  ] 

Now  and  then,  the  testicle  does  not  descend  into 
the  scrotum  till  a  late  period,  and  its  first  appear- 
ance at  the  ring,  in  order  to  get  into  its  natural 
situation,  may  bo  mistaken  for  a  hernia;  unless  the 
surgeon  pay  attention  to  the  absence  of  the  testicle 
from  the  scrotum,  and  the  peculiar  sensation  occa- 
sioned by  pressing  the  swelling. 

Points  ofDifpekence  between  the  Exter- 
nal AND  Internal  Inguinal  Hernia,  &c. 

According  to  Hesselbach,  the  characteristic 
marks  of  the  external  bubonocele  and  scrotal 
hernia  are:  1st.  The  direction  of  the  tumor  in 
the  groin.  2nd!y.  The  fleshy  fibres  of  the  cre- 
master.  3rdly,  The  position  of  the  spermatic 
cord  and  testis.  4thly.  The  situation  of  the  epi- 
gastric artery.  Sthly.  The  origin  of  the  hernia 
itself.  Gthly.  A  preternatural  shape  of  the  body 
of  the  hernial  sac. 


1.  The  neck  of  the  hernial  sac,  distended  by  the 
protruded  viscera,  raises  up  the  front  side  of  the 
inguinal  canal,  and  superincumbent  integuments, 
into  an  oblong  swelling,  which  extends  obliquely 
inwards  and  downwards  towards  the  abdominal 
ring,  and  terminates  in  the  tumor,  formed  by  the 
body  of  the  hernial  sac.  From  its  origin  it 
becomes  gradually  more  prominent  and  broad;  and 
the  greater  the  quantity  of  viscera  protruded,  and 
the  larger  the  body  of  the  sac,  the  more  manifest 
is  this  oblique  swelling,  particularly  when  the  neck 
of  the  hernia  is  of  its  natural  length.  In  strangu- 
lated cases,  the  direction  of  the  tumor  is  still  more 
striking,  every  part  of  the  hernial  sac  being  then 
considerably  distended.  When  the  inguinal  canal, 
and  of  course  the  neck  of  the  hernial  sac,  are  short- 
ened, the  swelling  undergoes  a  proportional  diminu- 
tion in  its  length;  and  then  its  resemblance,  to  the 
tumor  attending  an  internal  or  direct  inguinal 
hernia,  where  the  opening  through  which  the  parts 
pass  is  long  and  slanting,  is  so  great,  that  the  cases 
can  only  be  discriminated  by  one  circumstance,  viz., 
the  situation  of  the  spermatic  cord;  and  even  this 
criterion  is  of  course  wanting  in  females.  (Hessel- 
bach, p.  57,  58.)  Hesselbach  clearly  explains, 
that  the  obliquity  of  the  swelling  is  seated  in  the 
neck  of  the  hernial  sac.  He  observes,  that  when  an 
internal  inguinal  hernia  in  a  female  subject  passes 
into  the  labium,  the  descent  takes  place  in  a  very 
sloping  direction  inwards,  and  therefore  it  may  at 
first  be  supposed  to  be  an  external  case.  But,  on 
further  examination,  the  oblique  swelling  will  be 
found  to  occupy  the  body  of  the  hernial  sac,  and 
to  reach  upwards  and  outwards  from  the  labium  to 
the  external  abdominal  ring  Now,  if  this  point 
be  attended  to,  this  hernia  cannot  be  mistaken  for 
an  external  bubonocele,  the  course  of  which  from 
the  external  ring  is  obliquely  upwards  and  out- 
wards. As  Sir  Astley  Cooper  has  remarked,  if 
there  be  any  obliquity  of  an  internal  or  direct 
inguinal  hernia,  it  will  incline  towards  the  linea 
alba. 

Hesselbach  reminds  us,  that  an  internal  inguinal 
or  scrotal  hernia  may  be  conjoined  with  an  ex- 
ternal incomplete  bubonocele  ;  a  kind  of  case 
easily  made  out  with  a  little  attention;  for  the 
place  of  division  between  the  two  sacs  is  indicated 
by  a  more  or  less  deep  groove.  The  nature  of  tho 
disease  will  also  be  still  clearer,  if  one  of  the 
tumors  admit  of  reduction.  A  specimen  of  such 
a  double  hernia  is  to  be  seen  in  the  museum  at 
Wurzburg. 

It  is  further  noticed  by  Hesselbach,  that  when 
the  situations  of  the  external  and  internal  hernije 
are  compared,  the  first  of  these  swellings  will  be 
found  to  bo  rather  further  than  the  other  from  the 
symphysis  of  the  pubes  ;  a  diflference  ascribed  to 
theeifect  of  the  nitcrnal  oblique  muscle,  the  lower 
fibres  of  which,  inserted  into  the  linea  iiio-pec- 
tinca,  run  in  a  curved  direction  transverselv 
over  the  anterior  and  inner  part  of  the  neck  of  the 
liernial  sac,  and  are  applied  so  closely  to  it  that 
it  cannot  approach  quite  so  much  towards  the 
symphysis  of  the  pubes,  na  the  neck  of  tiic  internal 
hernia  does. 

2.  Most  of  the  fibres  of  the  creraaster  lie  on  the 
back  of  the  neck  of  the  sac,  but  others  are  also 
scattered  over  its  external  and  internal  sides 
Some  fibres  may  also  be  perceived  on  its  fore  part* 
which  are  remarkable,  because  tliey  run  in  a  trans- 
vcrae  curved  direction  with  their  convexity  do'wn- 
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■wards,  fasciculi  of  which  descend  also  below 
the  abdominal  ring.  These  are  the  fibres  of  the 
cremaster,  which  proceed  within  the  ring  trans- 
versely upwards  over  the  spermatic  cord,  and  are 
pushed  out  of  that  opening  by  the  hernial  sac. 
These  arched  fleshy  fibres  are  not  always,  though 
generally,  perceptible;  and,  when  they  are  present 
on  the  fore  part  of  the  hernial  sac,  Heaselbach  ac- 
counts them  a  sure  criterion  of  an  external  scrotal 
hernia. 

3.  The  spermatic  cord  passes  behind  the  oblique 
hernia,  and  not  on  the  outer  side  of  it,  as  in  a  di- 
rect case. 

4.  The  situation  of  the  epigastric  artery,  and  its 
displacement  inwards  by  the  neck  of  the  sac,  of  an 
oblique  hernia,  have  been  sufficiently  explained. 

5.  With  respect  to  the  mode  in  which  the  ob- 
lique hernia  originates,  the  disease  sometimes  takes 
place  suddenly,  without  any  exciting  cause  being 
observed,  cabable  of  accounting  for  the  effect. 
Here,  says  Hesselbach,  the   predisposing  cause 
must  have   heen  great.    In  this  quick  manner, 
the  congenital  liernia,  which  is  one  of  the  oblique 
cases,  frequently  arises.    The  direct  inguinal  her- 
nia is  observed  mostly  to  take  place  very  suddenly, 
yet  only  afcer  violent   occasional    causes.  Sir 
Astley   Cooper  records  two  cases  from  external 
violence  :  one  in  a  gentleman  vvho  received  a  blow 
on  the  groin  in  riding  ;  the  other  in  a  boy,  in  con 
sequence  of  a  kick  from  his  schoolmaster.    In  th 
greater  number  of  cases,  he  has  found  the  direct 
inguinal  hernia  accompanied  by  diseases  of  the 
urethra.    "  One  of  the  specimens  ("says  he)  in  my 
possession,  contains  six  hernise  of  this  kind."  After 
death,  several  strictures  were  met  with  in  th 
urethra,  behind  one  of  which  a  stone  was  impacted 
(On  Abdominal  Hernia,  part  i.  p.  67.) 

In  adults,  an  oblique  inguinal  or  scrotal  hernia, 
on  the  right  side,  contains  generally  some  of  thi 
ileum,  and,  when  the  swelling  is  large,  it  may  in 
elude  the  ctecum,  and  sometimes  a  piece  of  omen- 
tum. In  one  child,  ten  weeks  old,  and  in  another 
still  younger,  the  appendix  vermiforinis  was  pro 
truded  and  connected  by  a  natural  band  to  the 
posterior  side  of  the  peritoneum.  When,  in  these 
ruptures  of  the  right  side,  the  c£ecum,  or  in  those 
of  the  left,  the  colon,  are  found  closely  connected 
■with  the  hinder  side  of  the  hernial  sac,  the  con 
nection  is  not  to  be  looked  upon  as  the  effect  of 
disease,  since  it  is  the  perfectly  natural  relation  of 
those  bowels  with  the  peritoneum.  On  the  left 
side,  the  parts  most  commonly  protruded  are  the 
colon  and  omen  turn. 

With  regard  to  the  interned,  or  direct  ingziinal 
liernia,  the  place  of  its  first  protrusion  has  been 
already  described.     The  protruded  peritoneum 
and  viscera,  according  to  Hesselbach's  account, 
pass  from  (j>;hind  straight  forwards,  between  the 
fibres  of  what  he  names  the  internal  inguinal  liga- 
ment, and  the  fleshy  fibres  of  the  internal  oblique 
muscle;  they  then  pnss,  at  the  inner  side  of  the 
spermatic  cord,  out  of  the  abdominal  ring,  where 
the  hernia  presents  a  circular  globular  swelling, 
suddenly  formed  in  consequence  of  some  violent 
effort.    The  neck  of  the  hernial  sac  is  very  short; 
shorter  than  it  can  ever  be  in  an  oblique  inguinal 
liernia;  and,  when  the  tumor  is  of  the  above  shape, 
the  passage  through  which  it  passes  is  annular, 
narrower  in  some  instances  than  others,  and  its 
aargm  is  tendinous.    Sir  Astley  Cooper  has  never 
known  it  acquire  the 
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enormous  size  which  the 


oblique  inguinal  hernia  sometimes  attains.  {On  Ab- 
dominal Hernia,  part  i.  p.  67.)     From  the  few 
cases,  which  Hesselbach  has  seen  of  this  form  of 
the  disease,  he  is  also  led  to  believe  that  the  hernial 
snc  is  rarely  so  large  as  in  the  oblique  inguinal 
hernia  (p.  41).    According  to  Sir  Astley  Cooper, 
the  direct  inguinal  hernia  occurs  when  the  tendon 
of  the  transversalis  is  unnaturally  weak,  does  not 
exist  at  all,  or  has  been  broken.    (Ob  Inguinal 
Hernia,  p.  51.)    Cloquet  states,  that  the  sac  either 
propels  before  it,  and  thus  receives  a  covering  from 
the  fascia  transversalis,  or  passes  through  an  open- 
ing in  it.    {Recherches  Anat.  p.  83.)    In  another 
work,  he  gives  the  particulars  of  a  direct  inguinal 
hernia  of  the  right  side,  where  the  protrusion  took 
place  through  a  laceration  in  the  fascia  transversalis. 
(Pathologie  Chirurgicale,  p.  126.)    Mr.  Lawrence 
dissected  a  case,  where  the  fascia  was  neither  thin- 
ner than  usual  nor  broken,  but  it  had  been  pro- 
truded before  the  peritoneum,  and  formed  a  thick 
aponeurotic  covering  to  the    hernial   sac.  Mr. 
Stanley  has  always  found  it  thus  covered;  and 
some  specimens,  illustrative  of  tlie  fact,  have  been 
placed  by  him  in  the  nmseum  of  St.  Ba'-tholomew's 
Hospital.     {On  Ruptures,  p.  209,  211,  ed.  4.) 
According  to  Langenbeck,  this  is  the  usual  state 
of  the  parts.  {Comment.  §  105,  tab.  17,  18,  &  19.) 
Examined  by  accurate  dissection,  the  course  of  the 
direct  ijiguinal  hernia  appears  to  Sir  Astley  Cooper 
to  be  as  follows  : — "  The  sac  first  appears  between 
the  fibres  of  the  tendon  of  the  transversalis,  nearly 
an  inch  directly  above  the  ring,  generally  pro- 
truding before  it  the  fascia  transversalis.     It  then 
passes  under  the  lower  edge  of  the  tendon  of  the 
internal  oblique  muscle.     The  epigastric  artery 
runs  upon  the  outer  side  of  the  hernial  sac.  The 
spermatic  cord  has  no  connection  with  it  above  the 
ring.  The  hernia  then  emerges  from  the  abdominal 
ring,  the  spermatic  cord  being  on  its  outer  side,  and 
it  is  covered  with  the  fascia  given  off  by  the  ten- 
don of  the  external  oblique  {intercolumnar fascia,) 
hut  not  by  the  cremaster  muscle.'"    {On  Abdominal 
Hernia,  part  i.  p.  67,  ed.  2.)    There  is  some  diver- 
sity in  the  descriptions  given  of  the  coverings  of 
the  direct  inguinal  hernia.    In  the  dissection  of  a 
double  scrotal  hernia  by  Mr.  Todd,  where  both 
protrusions  were  of  the  direct  kind,  "  the  cremaster 
muscle,  on  one  side,  was  distinctly  spread  out  on 
the  fore  part  of  the  sac;  while,  on  the  other  side, 
the  character  of  the  muscle  was  complete!}'  lost." 
(See  JDu'jlin  Hospital  Reports,  vol.  i.  p.  231.)  In 
a  case  described  by  M.  Jules  Cloquet,  the  cover- 
ings were  besides  the  integuments  and  superficial 
fascia,  1.  the  intercolumnar  fascia;  2.  fleshy  and 
aponeurotic  fibres  of  the  internal  oblique  muscle; 
3.  a  thin  fibro-cellular  covering  derived  from  the 
margin  of  a  lacerated  opening,  in  the  fascia  trans- 
versalis, by  which  the  hernia  had  escaped;  4.  the 
hernial  sac  itself.    (See  Jules  Cloquet,  Pathologic 
Chir.  p.  1 26,  4to.)    In  general,  if  the  hernia  is  at 
all  covered  by  the  cremaster,  it  can  only  be  just  at 
ts  outer  part,  as  represented  in  the  plate  in  Sir 
Astley  Cooper's  great  work.  (Seep.  70,  parti,  ed. 
by  Mr.  C.  Aston  Keg.)    There  must  necessaril)' 
be  some  variety  in  the  number  of  coverings  of  this 
hernia,  in  different  cases,  according  to  the  circum- 
stance of  its  being  attended,  or  not,  with  a  lacera- 
tion of  the  conjoined  tendon  of  the  internal  oblique 
and  transversalis  muscles.   If  weak,  they  may  yield 
and  form  a  covering.     Sometimes,  however,  as 
already  stated,  the  tendon  of  the  transverse  muscle 


is  lacerated,  and  the  hernia  passes  out,  under  that 
of  the  internal  oblique.  The  fascia  transversalis  also 
may  be  completely  lacerated,  or  it  may  be  dilated 
into  another  investment.  We  maj'  say,  then,  that 
the  direct  hernia  is  at  all  events  seldom  covered 
by  the  cremaster,  but  that  it  may  have  one  covering 
which  the  oblique  hernia  has  not;  namely,  that 
which  is  formed  by  a  weak  and  dilated  portion  of 
the  tendon  of  the  transversalis  muscle.  In  other 
respects,  the  coverings  of  the  two  hernias  are  alike. 
The  earlier  dissections  made  by  Hesselbach,  led 
him  to  suppose,  that  the  opening,  through  which 
the  protrusion  happens,  is  always  annular,  and  the 
swelling  in  front  of  the  ring  globular;  but  subse- 
quent cases,  which  he  has  met  with,  have  informed 
him,  that  the  opening  is  frequently  sloping  and 
longish;  in  which  circumstance,  the  resemblance 
of  the  tumor  to  that  of  the  external  hernia 
with  a  shortened  neck,  is  such,  that  the  only  mark 
of  distinction  between  the  two  cases  is  the  position 
of  the  spermatic  cord.  In  females,  even  this  cri- 
terion is  of  course  deficient.  {Hesselbach,  p.  ,57.) 
Though  individuals  of  almost  every  age  are  subject 
to  internal  hernia,  they  are  much  less  com- 
mon, than  external  cases.  According  to  Hessel- 
bach, they  may  be  known  by  the  following  cha- 
racters;— 1.  The  swelling,  formed  by  the  body  of 
the  hernial  sac,  immediately  in  front  of  the  abdo- 
minal ring.  2.  The  situation  of  the  spermatic  cord. 
3.  That  of  the  epigastric  artery. 

1.  The  neck  of  the  hernial  sac,  besides  being 
very  short,  does  not,  like  that  of  an  external  in- 
guinal hernia,  take  an  oblique  direction,  but  ad- 
vances straight  from  behind  forwards,  through  the 
abdominal  ring  ;  and,  as  the  body  of  the  sac  lies 
directly  over  the  neck,  none  of  the  swelling  formed 
by  the  distension  of  the  latter  part  can  be  felt; 
nor  does  any  other  tumour,  produced  by  the  body 
of  a  hernial  sac,  ever  cause  a  circular  spherical 
swelling  directly  before  the  abdominal  ring.  The 
situation  of  the  neck  of  this  kind  of  hernia  must 
already  apprise  us,  that  it  is  nearer  than  the  ex- 
ternal to  the  symphysis  of  the  puhes;  or,  as  Sir 
Astley  Cooper  states,  the  tumor  below  the  ab- 
dominal ring  is  situated  nearer  the  penis,  than 
the  swelling  caused  by  an  external  or  oblique 
inguinal  hernia.  {On  Abdominal  Hernia,  part  i. 
p.  67,  ed.  2.)  In  women,  the  shape  of  the 
tumor  is  the  only  character  by  which  the 
case  can  be  distinguished.  {Hesselbach,  p.  43.) 
Above  the  abdominal  ring,  as  Sir  Astley  Cooper 
has  explained,  "  the  sac  passes  directly  upwards, 
so  that  no  part  of  it  takes  the  usual  oblique  direction 
towards  the  anterior  superior  spinous  process  of  the 
ilium,  but  rather  the  contrary  direction  towards 
the  linea  alba." 

2.  The  spcnnatic  cord  passes  on  the  outer  side 
of  the  direct  inguinal  hernia,  instead  of  behind 
it,  as  in  oblique  cases,  particularly  at  and  above 
the  abdominal  ring.  (See  Sir  A.  Cooper,  op.  cit. 
part  i.  p.  67,  ed.  2.)  Hesselbach  describes  the  cord 
as  lying  either  upon  the  outer  side,  or  outer  half  of 
the  fore  part  of  the  upper  portion  of  the  hernial 
sac,  the  blood-vessels  forwards,  and  the  vas  de- 
ferens backwards.  When  the  sac  is  adherent  to 
the  whole  length  of  the  cord,  below  the  external 
ring  the  testis  is  not  situated  under  the  fundus  of 
the  sac,  as  in  the  oblique  scrotal  hernia,  but  cither 
.at  the  fore  part  or  outer  side  of  the  body  of  the 
sac.  The  hernial  sac,  as  far  as  the  abdominal 
ring,  is  excluded  from  any  of  the  coverings  of  the 
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spermatic  cord  [but,  at  this  opening,  it  descends 
between  the  cremasteric  covering  of  the  cord  and 
the  external  spermatic  fascia], 

3.  The  epigastric  artery  always  ascends  oblique- 
ly inwards  at  the  outer  side  of  the  neck  of"  the 
hernial  sac.  Hesselbach  has  never  seen  but  one 
case  of  internal  inguinal  hernia,  in  which  there  was 
a  deviation  from  this  rule.  The  example  has 
been  already  mentioned;  and  was  one  in  which 
the  epigastric  artery  arose  from  the  obturatrix 
about  an  inch  from  the  origin  of  this  last  vessel. 
The  viscera,  usually  contained  in  an  internal  ingui- 
nal or  scrotal  hernia,  on  the  right  side,  are  the 
lower  part  of  the  small  intestines,  and  sometimes 
omentum;  on  the  left,  a  part  of  the  small  intes- 
tines, frequently  omentum,  and,  when  the  tumor 
is  large,  the  colon  may  also  protrude.  A  pro- 
trusion of  the  bladder  may  accompany  the  dis- 
ease, but  that  organ  is  of  course  always  excluded 
from  the  cavity  of  the  hernial  sac.  When  the 
remains  of  the  umbilical  artery  are  situated  more 
outward  than  usual,  and  lie  over  the  centre  of 
the  space,  at  which  the  protrusion  happens,  an 
internal  inguinal  hernia  may  be  double,  the  prolap- 
sus happening  on  each  side  of  that  ligamentous 
substance,  which  is  itself  also  pushed  outwards. 
In  consequence  of  the  accidental  presence  of  some 
very  strong  tendinous  fibres  at  the  centre  of  the 
fascia,  called  by  Hesselbach  the  internal  inguinal 
ligament,  there  may  also  be  two  distinct  protru- 
sions, with  separate  hernial  sacs  (p.  46). 

When  the  surgeon,  by  a  due  consideration  of  the 
foregoing  circumstances,  has  formed  a  judgment 
resfiecting  the  nature  of  the  hernia,  he  will  be  better 
qualified  to  regulate  the  treatment  of  the  case. 
Tlius,  in  the  external  or  oblique  inguinal  hernia, 
he  will  know  that  the  pressure  employed  for  the 
reduction  of  the  bowels  should  be  made  in  the 
direction  of  the  neck  of  the  hernial  sac,  viz. 
obliquely  upwards  and   outwards,  towards  the 
anterior  superior  spinous  process  of  the  ilium;  but 
that  when  the  neck  of  the  satne  kind  of  hernia  is 
very  short,  and  the  posterior  side  of  the  inguinal 
canal  has  been  removed  by  the  approximation  of 
the  internal  to  the  external  ring,  the  pressure 
should  be  made  nearly  in  a  straight  line  from 
before  backwards.    For  what  Hesselbach  terms 
the  long-necked  external  inguinal  hernia,  the  pad 
of  a  truss  should  be  so  constructed  as  not  merely 
to  press  upon  the  external  abdominal  ring,  but  also 
upon  the  neck  of  the  sac  and  the  inner  opening  of 
the  inguinal  canal.  But,  when  the  neck  of  the  hernia 
is  very  short,  the  pad  should  be  nearly  of  the  same 
form  as  that  required  for  an  internal  inguinal 
hernia.    {Hesselbach,  p.  38;  and  Brunnin()hausen, 
Oemcinnu/zi(/er  Unlerricht  uber  die  Britches  &o' 
Wlirzb.  1811.)    For  this  last  case,  or  the  direct 
inguinal  hernia,  Sir  Astley  Cooper  recommends  the 
truss  to  be  longer  than  for  an  oblique  bubonocele, 
because  the  hole,  through  which  the  sac  emerges 
from  the  abdomen,  is  one  inch  and  a  half  farther 
inwards  towards  the  pubcs.     (Op.  cit.  part.  i. 
p.  67.)    In  attempting  the  reduction  of  an  internal 
inguinal  hernia,  the  pressure  should  bo  directed 
nearly  straight  backwards;  and  the  pad  of  the  truss 
should  only  act  upon  the  external  abdominal  ring. 
(^Hesselbach,  p.  46.)    The  direction  given  by  Sir 
Astley  Cooper  is,  that  the  tumor  should  be  grasped 
with  one  hand,    "  but  the  fingers  of  the  other 
are  to  bo  placed  at  the  external  abdominal  ring  to 
knead  the  hernia  at  that  part,  directing  the  pres- 
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sure  upwards  and  inwards,  instead  of  upwards  and 
outwards."     (lb.)     It  is  a  case  in  which  the 


intestine  often  continues 
reduction  within  the  ring. 
Lancet,  vol.  ii.  p.  142.) 


strangulated  after  the 
(See  Sir  A.  Cooper  ; 


Operatjon'  for  Strangulated  Inguinal 
Hernia. 

Sir  Astley  Cooper  particularly  recommends 
operations  for  strangulated  hernise  to  be  performed 
before  an}'  peritoneal  tenderness  exists,  which  ren- 
ders the  issue  very  doubtful,  though  the  parts  be 
liberated  by  the  division  of  the  stricture.  Such 
tenderness  is  not  to  be  confounded  with  the  tension 
produced  by  the  inflation  of  the  intestines.  {On 
Abdominal  Hernia,  part  i,  p,  36,  ed.  2.)    "  The 
herniffi  of  the  very  young  and  the  very  old  require 
the  operation  less  frequently  than  those  of  the 
middle  period  of  life,  when  the  fibres  are  firmer 
and  the  muscular  strength  more  robust.    In  the 
tenderness  of  youth  and  the  relaxation  of  age,  the 
reduction  of  the  hernia  by  the  taxis  is  almost 
always  practicable  ;  and  it  is  principally  in  old 
persons  that  much  time  elapses  before  the  stran- 
gulation produces  fatal  effects;  the  period  of  their 
suiferings  having  been  known  to  be  protracted 
to  twenty  days."  {Sir  A.  Cooper,  op.  cit.  part  i. 
p,  37,  ed.  2.) 

The  operation  consists  in  dividing  the  integu- 
ments; dissecting  down  to  the  sac,  and  opening  it; 
removing  the  stricture ;  and  replacing  the  protruded 
viscera.  The  hair  is  first  to  be  shaved  from  the 
pubes. 

The  external  incision  should  begin  an  inch  above 
the  outer  angle  of  the  external  ring,  and  extend  over 
the  middle  of  the  tumor  to  its  lower  part;  except 
when  the  swelling  is  large,  in  which  circumstance 
the  cut  need  not  extend  so  far  down,  as  will  be 
presently  noticed.  The  advantage  of  beginning 
the  wound  so  high,  is  to  obtain  convenient  room 
for  the  division  of  the  stricture.  By  the  first  inci- 
sion the  external  pudic  branch  of  the  femoral  artery 
may  be  divided:  it  crosses  the  hernial  sac  near  the 
abdominal  ring,  and  sometimes  bleeds  so  freely  as 
to  require  to  be  immediately  tied.  In  general, 
however,  a  ligature  is  unnecessary. 

When  this  incision  is  carried  low  down,  the 
caution  given  by  Camper  should  always  be  re- 
membered, viz.  that  there  is  a  possibilitj'  of  divid- 
ing the  spermatic  vessels,  should  they  happen  to 
be  situated,  as  t!icy  sometimes  are,  in  front  of  the 
hernia.  And,  in  order  to  avoid  such  an  accident, 
which  is  particularly  apt  to  occur  in  cases  of  in- 
ternal inguinal  or  scrotal  hernia,  the  incision 
through  the  skin  should  be  made  obliquely  down- 
wards and  inwards.  {Hesselbacli,  p.  46.)  The 
division  of  the  integuments  brings  into  view  the 
intercoliimnar  fascia,  which  is  sent  off  from  the 
tendon  of  the  external  oblique  muscle,  and  forms 
the  most  superficial  covering  of  the  hernia.  This 
and  the  deeper  coverings,  cellular  substance, 
&c.,  intervening  between  the  skin  and  sac, 
should  be  carefully  divided,  one  after  another,  at 
one  point,  with  the  knife  and  dissecting  forceps; 
the  edge  of  tlie  former  instrument  being  turned 
horizontally,  lest  the  incisions  be  carried  too 
oeeply  at  once,  and  the  viscera  contained  in  the 
sac  wounded. 

'V'*^''.  '"diking  a  small  opening  through  a  part  of 
ine  lascia  covering  the  sac,  some  practitioners  in- 
"oauce  a  director,  and  divide  this  fascia  upward 


and  downward,  as  far  as  the  tumor  extends.  The 
same  manner  thej'  next  pursue  with  regard  to  the 
cremaster  muscle,  and  fascia  transversalis.  Thus 
the  sac  becomes  completely  exposed.  When  this 
method  is  followed.  Sir  A.  Cooper  advises  the  in- 
cisions not  to  be  carried  upward  nearer  than  one 
inch  to  the  abdominal  ring,  for  reasons  which  will 
be  presently  explained. 

Hovvever,  it  may  be  rationally  doubted  whether 
there  is  any  good  in  these  formal  and  successive 
divisions  of  the  whole  length  of  the  coverings  of 
the  sac,  and  it  is  certain  that  they  protract  the 
operation;  for  the  manner  in  which  the  sac  adheres 
to  its  super-imposed  investment  prevents  the  latter 
from  being  raised  and  cut  without  trouble  and  de- 
lay. As  the  grand  object,  after  the  skin  has  been 
divided  is  to  make  a  small  opening  into  the  sac 
sufficient  for  the  introduction  of  a  director,  dis- 
secting down  at  one  particular  place  answers  everj'- 
purpose,  and  enables  us,  in  the  end,  to  lay  open 
the  whole  of  the  sac  and  its  coverings  in  the 
shortest  time.  Let  the  operator  onl\'  take  care  to 
raise  the  successive  layers  of  fibres  with  the  forceps, 
and  divide  the  apex  of  each  elevated  portion  with 
the  knife  held  horizontally.  As  there  is  commonly 
a  quantity  of  fluid  in  the  sac,  and  it  gravitates  to 
the  lower  part,  to  which  the  intestine  seldom  quite 
descends,  this  is  certainly  the  safest  situation  for 
making  the  first  opening  into  the  sac.  The  ope- 
rator, however,  should  not  rely  upon  the  presence 
of  such  fluid,  and  cut  too  boldlj';  for  sometimes 
it  is  absent,  and  the  viscera  may  be  in  immediate 
contact  with,  nay,  adherent  to,  the  inner  surface 
of  the  sac. 

The  circular  arrangement  of  the  vessels  of  a 
piece  of  intestine,  and  its  smooth  polished  surface, 
sufficiently  distinguish  it  from  the  hernial  sac, 
which  has  a  rough  cellular  surface,  and  is  alwaj's 
connected  with  the  surrounding  parts;  although 
these  adhesions,  in  a  very  recent  case,  may  be  but 
slight.    {Lawrerice,  On  Ruptures,  p.  232,  ed.  4.) 

I  have  mentioned,  that  Sir  A.  Cooper,  only  ad- 
vises cutting  the  fascia,  and  other  coverings  of  the 
sac,  to  within  an  inch  of  the  abdominal  ring;  and, 
of  course,  he  also  recommends  limiting  the  division 
of  the  sac  itself  to  the  same  extent.  His  reasons 
for  this  practice  are,  to  avoid  making  the  closure 
of  the  wound  more  difficult,  and  to  lessen  the 
danger  of  peritoneal  inflammation. 

Having  laid  open  the  hernial  sac  with  a  probe- 
pointed  bistouiy,  guided  by  a  director,  or  the  fore- 
finger introduced  into  the  opening,  made  at  the 
lower  part  of  the  sac,  the  next  desideratum  is  to 
divide  the  stricture,  unless  the  viscera  admit  of 
being  easily  reduced  without  such  a  division  being 
made,  as  occasionally  happens. 

According  to  Sir  Astley  Cooper,  the  external  ab- 
dominal ring  is  the  principal  point  of  strangulation 
in  old  and  large  oblique  hernia;;  and,  in  other  cases, 
tiie  stricture  is  more  commonly  seated  at  the  inter- 
nal ring,  where  the  spermatic  cord  first  quits  the 
abdomen.  "  The  strangulating  pressure  is  here 
made  by  the  internal  oblique  and  transversalis 
muscle  and  its  tendon,  which  pass  over  the  hei'- 
ninl  sac  in  a  semi-circular  direction,  and  by  the 
fascia  transversalis,  arising  from  Poupart's  liga- 
ment, the  semi-circular  border  of  which  passes 
under  the  sac."  (See  Sir  A.  Cooper,  On  Hernia, 
part  i.  p.  29,  ed.  2.) 

Dupuytren  calculated,  that  in  at  least  eight  out  of 
ery  nine  cases  of  strangulated  oblique  inguinrl 
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hemia  the  stricture  was  seated  at  the  neck  of  the 
hernial  sac.  {Clhi.  Chir.  t.  i.  p.  558.)  This  observa- 
tion also  led  him  to  believe,  that  such  stiicture  was 
formed  by  the  neck  of  the  sac  itself,  in  consequence 
of  change  in  the  structure  and  disposition  of  this  part 
of  the  peritoneum.    In  a  recent  protrusion,  how- 
ever, it  is  manifest  that  the  strangulation  cannot 
depend  upon  any  thickening  of  the  neck  of  the  sac. 
We  shall  presentlj-  find  also,  notwithstanding  the 
statement  of  Dupuytren  respecting  the  great  fre- 
quency of  strangulation  by  the  neck  of  the  hernial 
sac,  that  he  takes  into  the  account  the  pressure 
made  by  the  sharp  margins  of  the  inner  ring. 
Hernia,  constituting  bulky  external  swellings,  he 
found  less  subject  to  be  strangulated  in  the  neck 
of  the  sac,  than  cj'lindrical  ones  ;  but  congenital 
hernia  were  the  most  liable  of  all  to  a  stricture  so 
situated.    He  remarks,  that,  whenever  the  stric- 
ture is  at  the  neck  of  the  sac,  the  whole,  one  half, 
a  third,  or  a  quarter,  of  the  hernia,  may  be  pushed 
towards  the  abdomen,  whence  it  afterwards  de- 
scends again  ;  but  that  for  these  circumstances 
to  happen,  the  tumor   must  be  cylindrical,  the 
inguinal   canal  wide,  and  the  peritoneal  surface 
not  adherent.    If,  says  Dupuytren,  the  stricture 
■were  at  the  external  ring,  within  the  canal,  or 
at  its  upper  orifice,  the  tumor  could  not  undergo 
such  movement,  because  these  parts  are  nearly 
unyielding,  while  the  neck  of  the  sac  is  quite 
otherwise,  on  account  of  the  looseness  of  its  con- 
nections.   Dupuytren  cautions  surgeons  not  to  be 
deceived  by  this  apparent  reduction  ;  but,  to  use 
every  possible  means  to  make  the  parts  descend 
again  ;  and,  if  these  will  not  answer,  he  advises 
dividing  the  external  ring,  and  drawing  down  the 
intestine.    He  had  been  called  upon  to  adopt  this 
practice  in  more  than  ten  cases  in  the  Hotel  Dieu. 
{Clin.  Chir.  t.  i.  p.  565.)  Another  observation  made 
by  this  celebrated  surgeon,  is,  that  when  the  stric- 
ture is  situated  at  the  external  abdominal  ring,  the 
tumor,  formed  by  the  hernia,  does  not  reach  above 
this  point.    All  the  track  of  the  inguinal  canal  is 
undistended,  soft,  and  indolent  to  the  touch,  while 
the  external  ring  itself  is  closed,  hard,  and  tense. 
On  the  other  hand,  when  the  stricture  is  at  the  neck 
of  the  hernial  sac,  that  is,  as  high  upas  the  superior 
orifice  of  the  inguinal  canal,  this  canal  is  always 
full,  hard,  and  painfuf;  and  a  cylindrical  tumor 
can  be  felt,  directed  from  below  upwards,  and 
from  within  outwards.    So  far  is  the  external 
ring  from  causing  the  constriction,  that  the  finger 
may  sometimes  be  insinuated  between  its  mar- 
gin and  the  protruded  parts.    In  some  patients 
Dupuytren  found  the  strangulation  existing  all 
along  the  inguinal  canal  ;  a  case,  in  wliich  he 
recommends  tiiat  canal  to  be  laid  open  its  whole 
length.    He  also  notices  tlie  occasional  existence 
of  two  strictures,  a  sliglit  one  at  the  external 
abdominal  ring,  and  a  closer  one  at  the  nock  of 
the  sac.    (Op.  cit,  p.  565.) 

The  recollection  of  tiio  frequent  situation  of  the 
stricture  higiier  up  than  the  external  ring,  is  of 
vast  practical  importance.  I  have  seen  several 
cases,  where  surgeons,  imagining  that  tlie  exter- 
nal ring  caused  the  strangulation,  divided  it, 
and  tlien  pushed  the  hernia  seemingly  into  the 
abdomen,  but  in  reality  only  into  the  inguinal 
canal.  The  bad  symptoms  of  course  went  on, 
and  the  patients  lost  their  lives.  Dupuytren  was 
present  at  an  operation  wiicre  the  same  things 
happened.    Wo  sliould  therefore,  bo  careful  to 
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ascertain  the  seat  of  stricture,  by  drawing  the 
protruded  bowel  gently  down,  and  introducing  the 
finger  within  the  sac. 

It  is  observed  by  Dupuytren,  that  when  the 
stricture  is  placed  at  the  upper  orifice  of  the  in- 
guinal canal,  the  parts  sooner  become  gangrenous, 
because  the  edges  of  this  opening  are  so  sharp,  that 
they  make  great  pressure  on  tlie  neck  of  the  sac  ; 
while  the  external  ring,  which  is  wider,  and  has 
blunter  margins,  causes  a  slower  strangulation, 
and  less  pressure  on  the  intestine.  In  the  first 
case,  the  operation  must  in  general  be  performed 
sooner  than  in  the  last.  {Dupuytren,  Clin.  Chir. 
t.  i.  p.  566 — 569.) 

When  the  mouth  of  the  hernial  sac  becomes  the 
seat  of  stricture.  Sir  Astley  Cooper  ascribes  the 
circumstance  to  its  inner  part  having  been  thick- 
ened by  the  pressure  of  the  tendons  of  the  internal 
oblique  and  transverse  muscles  ;  and  "  if  a  truss 
has  occasioned  much  pressure  on  its  outer  side, 
the  whole  circle  of  the  sac  becomes  thickened  in 
consequence :  thus,  the  cause  of  the  stricture  at 
the  mouth  of  the  sac  is  occasioned  by  parts  ex- 
ternal to  the  sac."  {Sir  A.  Cooper,  On  Hernia, 
p.  30,  part  i.  ed.  2.) 

The  common,  and  probably  the  beat,  practice,  is 
to  divide  the  hernial  sac,  together  with  the  stric- 
ture. When  this  latter  is  situated  at  the  external 
abdominal  ring,  the  surgeon  is  to  introduce  the  end 
of  a  director  a  little  way  into  the  neck  of  the  sac, 
within  the  aperture  in  the  tendon,  and  with  a 
probe-pointed  bistoury,  guided  on  the  director 
he  is  to  cut  the  stricture  upwards  and  outwards, 
or  else  directly  upivards ;  Sir  A.  Cooper  especially 
recommends  the  latter  direction,  because  it  is 
applicable  to  all  cases,  even  the  less  frequent 
ones,  in  which  the  hernia  protrudes  at  the  inner 
side  of  the  epigastric  artery  ;  and,  in  all  common 
instances,  we  know  that  this  vessel  runs  upward 
round  the  inner  side  of  the  neck  of  the  sac  ;  a 
course  prohibiting  the  division  of  the  stricture 
upwards  and  inwards. 

In  the  externa!  or  oblique  inguinal  hernia,  the 
method  of  cutting  tlie  stricture  upwards  and  out- 
wards is  perfectly  safe  ;  but  when  the  case  is 
what  Hesselbach  calls  internal,  and  the  viscera 
descend  on  the  inner  side  of  the  epigastric  arterj', 
it  is  a  plan,  which  would  endanger  the  latter 
vessel,  and  ought  never  to  be  adopted.  As  the  epi- 
gastric artery  ascends  between  the  fascia  trans- 
versalis,  and  the  peritoneum,  and  not  directly 
behind  the  tendon  of  the  external  oblique  muscle, 
it  is  manifest,  that  the  external  abdominal  ring 
itself  may  be  safely  divided  in  any  direction, 
so  far  as  that  vessel  is  concerned.  It  is  with 
reference  to  the  division  of  a  stricture  more 
deeply  seated  at  or  near  the  internal  ring,  that  the 
direction  of  the  cut  is  of  the  highest  importance  in 
relation  to  the  epigastric  artery.  Sir  A,  Cooper's 
rule  of  always  cutting  in  one  direction,  viz.  upward, 
which  I  believe  was  first  advised  by  Rougemont, 
and  afterwards  by  Autenrieth  {Dissert.  Moment, 
circa  Ilerniotom.  pracipuc  circa  cvitandum  Art. 
Epigastr.  Lcvsioncm.  Tub.  17!)!)),  is  an  excellent 
one,  because  it  is  easy  for  the  memory,  and  will 
answer  very  well,  even  when  it  is  not  in  the 
power  of  the  surgeon  to  pronomico  positively 
whether  the  case  is  a  short-necked  external  inguinal 
hernia,  or  an  interiuil  one  with  an  oblong  oval  fis- 
sure, cases  having  a  great  external  resemblance 
to  oblique  hernia,  especially  in  women,  in  whom 
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there  is  not  the  spermatic  cord  as  a  criterion;  for, 
after  all   tins  part,  when  present,  is  the  surest 
guide,  and  that  on  which  Desault  founded  his  per- 
tectly  safe  advice,  viz.  when  the  cord  is  at  the 
posterior  or  inner  side  of  the  necic  of  the  hernial 
sac,  to  divide  the  ring  upwards  and  outwards,  but 
inwards  and  upwards  when  it  lay  at  the  outer  or  on 
the  fore  part  of  the  sac.  ((Ezivres  CMr.  par  Biohat, 
t.  ii.)    At  all  events,  this  advice  is  subject  but  to 
one  exception,  which  is  the  very  rare  one  of  the 
epigastric  running  round  the  inner  side  of  the  neck 
of  the  sac  in  an  internal  bubonocele;  a  possibility 
which  has  been  already  explained,  and  which 
leads  Hesselbach  particularly  to  recommend,  with 
Sir  Astley  Cooper,  the  division  of  the  ring,  in 
every  internal  or  direct  inguinal  hernia,  to  be 
made  straight  upwards  (p.  47).     Indeed,  the 
Jong-necked  external  bubonocele  is  the  only  case 
in  which  he  thinks  the  latter  plan  should  give  way 
to  that  of  cutting  upwards  and  outwards.  The 
safety  and  propriety  of  the  method  of  always  cut- 
ting upward,  are  strikingly  illustrated  by  what 
bcarpa  observes.    He  states,  that  the  right  direc- 
tion ol  the  incision  of  the  ring  is  directly  upwards, 
parallel  to  the  linea  alba.    "  I  have  (says  he)  ope- 
rated in  the  way  which  I  recommend,  upon  several 
dead  subjects,  who  had  either  external,  or  internal 
inguinal  hernia,  directing  my  incision  in  the  course 
ot  a  line  drawn  from  the  upper  part  of  the  ring 
parallel  to  the  linea  alba  :  in  all,  I  constantly  left 
the  epigastric  artery  untouched,  even  when  t  ex- 
tended the  cut  about  an  inch  above  the  inguinal 
ring.      (Scarpa,  Traiti  Pratique  des  Hernies,  p. 
111.)     Only  one  objection,  so  far  as  I  know,  has 
been  made  to  this  plan,  and  it  is  founded  on  the 
alleged  impossibility  of  introducing  the  knife,  so  as 
to  cut  straight  upwards,  when  the  neck  of  the 
hernial  sac  is  long,  because  then  the  sides  of 
the  inguinal  canal  are  in  the  way.  {Hesselbach, 
p.  40.)    No  more  of  the  parts  forming  the  stric- 
ture should  be  cut,  than  is  just  sufficient  for  allow- 
ing the  protruded  viscera  to  be  reduced,  without 
bruising,  or  otherwise  hurting  them;  and,  if  the 
stricture  be  at  the  external  ring,  I  consider  the 
middle  of  its  upper  column  to  be  as  good  a  point 
as  any  for  the  requisite  incision. 

Sir  A.  Co  oper,  in  his  valuable  work  on  Inguinal 
Hernia,  advises  a  mode  of  dividing  the  stricture, 
considerably  different  from  the  usual  method.  He 
directs  the  iinger  of  the  operator  to  be  introduced 
into  the  sac  (which  in  his  plan,  we  know,  is  left 
undivided  for  the  space  of  one  inch  below  the 
ring).  When  the  stricture  is  felt,  a  probe-pointed 
bistoury  is  to  be  conveyed  over  the  front  of  the  sac 
into  the  external  ring  (between  the  two  parts),  and 
the  latter  only  is  then  to  be  divided,  in  the  direction 
upward,  oppusite  the  middle  of  the  neck  of  the  sac, 
and  to  an  extent  just  sufficient  to  allow  the  pro- 
truded parts  to  be  returned  into  the  abdomen, 
without  being  hurt.    The  two  chief  advantages 
which  Sir  A.  Cooper  imputes  to  this  method,  arc, 
that  tlie  danger  of  peritoneal  inflammation  will  be 
iess,  and  that  the  epigastric  artery,  if  wounded, 
would  not  bleed  into  the  abdomen.     With  regard 
to  this  proposal,  it  has  been  observed  by  Mr.  Law- 
rence,   '  An  accurate  comparative  trial  of  both 
methods  would  be  necessary,  in  order  to  determine 
the  weight  of  the  first  reason.   The  second  circum- 
Btance  cannot  be  a  matter  of  anv  importance,  if  we 
in  such  a  direction  as  will  avoid  the  risk  of 
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sent  themselves  as  objections  to  this  proposal. 
The  manoeuvre  itself,  although  perhaps  easy  to  the 
experienced  hand  of  so  able  an  anatomist  as  Sir 
A.  Cooper,  would,  lam  convinced,  be  found  highly 
difficult,  if  not  impracticable,  by  the  generality  of 
surgeons.  This  difficulty  arises  from  the  firm  man- 
ner, m  which  the  sac  and  surrounding  parts  are 
connected,  we  might  almost  say,  consolidated  to- 
gether. The  experience  of  Richter  {Traiii  des 
Hermes,  p.  118)  shows,  that  this  objection  is 
founded  in  reality.  He  once  tried  to  divide  the 
ring,  without  cutting  the  sac,  but  he  found  it  im- 
practicable. If  the  stricture  is  so  tight,  as  to  pre- 
vent the  introduction  of  the  finger,  there  must  be 
great  danger  of  wounding  the  protruded  parts. 
The  practice  would  still  be  not  advisable,  even  if 
it  could  be  rendered  as  easy  as  the  common  method 
of  operating.  Sir  Astley  leaves  an  inch  of  the  sac, 
below  the  ring,  undivided  :  thus  a  bag  remains 
ready  to  receive  any  future  protrusion,  and  the 
chance  of  a  radical  cure  is  diminished."  (See 
Lawrence,  On  Ruptures,  p.  249,  ed.  4.) 

Mr.  Aston  Key  has  proposed  to  revive  the 
method  of  operating,  adopted  by  Petit  and  the 
second  Monro;  viz.  that  of  removing  the  stricture 
and  replacing  the  protruded  intestine,  without 
dividing  the  sac.  (See  Mem.  On  the  Advantages,  S{C. 
of  Dividing  the  Stricture  in  Strangulated  Hernia,  on 
the  Outside  of  the  Sac,  8vo.  Lend.  1833.)  Mr.  Key 
concludes  from  various  cases,  which  he  has  recorded, 
that  the  principal  cause  of  the  fatality  of  operations 
for  hernia,  is  exposure,  or  injury  of  the  intestine, 
or  both,  and  consequent  peritoneal  inflammation. 
"  The  exposure  of  a  bowel  in  a  state  of  incipient, 
or  active  inflammation  (says  Mr.  Key),  the  hand- 
ling it  in  this  susceptible  state,  the  incision  made 
into  a  peritoneal  bag  already  disposed  to,  if  not  in 
an  actual  state  of,  inflammation,  are,  as  every  sur- 
geon will  admit,  (and  as  his  forcible  efforts  to 
reduce  the  hernia  without  the  knife  prove  that  he 
feels  them  to  be,)  dangers  of  no  ordinary  magni- 
tude to  a  patient  labouring  under  a  strangulated 
intestine.  I  do  not  feel  that  I  have  exaggerated  the 
risk  of  inflammation;  for, frequentlj-,  enteritis  comes 
on,  when  at  the  time  of  the  operation  the  bowel 
appears  to  be  healthy,  and  the  abdomen  free  from 
tenderness;  and  when  general  inflammation  pre- 
cedes the  operation,  the  release  of  the  intestine  by 
the  knife  rarely  succeeds  in  checking  it  "  (p.  51). 

Mr.  Key  dwells  likewise  upon  the  great  danger 
of  roughly  handling  a  hernia,  particularly  a  large 
one,  and  of  employing  much  force  in  repeated  and 
long  continued  efforts  at  reduction  by  means  of  the 
taxis.    He  argues,  that,  as  these  proceedings  can- 
not fail  to  bruise  the  protruded  bowel,  this  part, 
like  other  contused  tissues,  must  have  a  much 
better  chance  of  recovery  if  its  surface  be  not 
exposed.    Mr.  Ke}'  does  not,  however,  recommend 
the  plan  of  not  opening  the  sac  in  everj'  example. 
For  instance,  he  acknowledges,  that  some  forms  of 
adhesion,  either  of  the  intestinal  folds  to  one  another, 
or  to  the  sac,  or  to  its  neck,  may  render  it  necessary 
to  open  the  sac  more  or  less  extensively.    A  case 
of  adherent  omentum  does  not,  however,  appear  to 
Mr.  Key  a  case  in  which  it  is  always  requisite  to 
open  the  sac.    The  first  case,  in  which  he  tried 
the  method  which  he  advocates,  was  an  old  irre- 
ducible umbilical  hernia,  in  which  a  fold  of  intes- 
tine had  recently  protruded.    On  dividing  the  edge 
of  the  tendon,  slight  pressure  caused  the  boivel 
to  return  into  the  abdomen.   The  object  of  remov- 
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ing  diseased  omentum  witli  the  knife,  or  ligature, 
does  not  appear  to  Mr.  Key  to  be  always  a  good 
ground  for  laying  open  the  sac.  Gangrene  of  the 
protruded  intestine  seems  to  him  to  be  a  case 
absolutely  requiring  that  the  sac  should  be  opened. 
So  also  is  the  case  of  strangulation  by  the  neck  of 
the  sac  itself,  though  he  deems  such  an  occurence 
rare. 

The  following  is  Mr.  Key's  description  of  his 
method  in  oblique  inguinal  hernia  :  "  The  incision 
should  begin  at  the  neck  of  the  tumor,  or  where 
it  seems  to  quit  the  abdomen,  and  should  be 
continued  downwards  for  about  an  inch  and  a 
half.  This  will  lay  bare  the  lower  portion  of  the 
external  oblique  tendon,  where  it  forms  the  ring, 
A  small  opening  should  then  be  made  in  the 
tendon,  just  above  the  ring,  sufficient  to  admit  the 
end  of  the  director,  which  will  enable  the  operator 
to  ascertain  if  the  stricture  be  at  the  upper  or 
lower  opening.  The  size  of  the  hernia,  and  the 
length  of  time  it  has  existed,  will  in  some  measure 
serve  to  guide  him ;  but  he  may  immediately 
decide  the  point  by  passing  the  director  downward 
under  the  edge  of  the  external  ring,  and  feeling 
whether  it  embraces  the  tumor  firmly,  or  not,  or 
by  making  pressure  on  the  swelling  below,  he 
may  feel  if  the  fluid  contents  of  the  tumor  can  be 
forced  upward  above  the  I'ing,  so  as  to  distend  the 
sac  in  the  inguinal  canal.  This  point  being 
decided,  if  the  stricture  be  at  the  lower  ring,  he 
has  only  to  pass  his  director  under  its  margin,  and 
to  divide  it  to  a  sufficient  extent. 

"  If  the  stricture  exists  higher  up,  at  the  neck  of 
the  sac,  where  it  will  be  found  in  the  majority  of 
hernia  of  this  description,  the  opening  in  the 
tendon  should  be  enlarged  to  the  extent  shown  in 
the  second  drawing,  for  the  purpose  of  passing  the 
director  under  the  deeper  stricture.  The  lower 
margin  of  the  two  muscles  will  be  brought  into 
view,  with  some  of  the  descending  fibres  of  the 
cremaster.  These  may  be  separated  by  disturbing 
the  cellular  membrane  with  the  end  of  the  director; 
and  the  instrument  may  then  be  introduced  under 
the  transversalis  muscle  till  it  readies  the  stricture. 
The  director,  thus  introduced,  passes  before  the 
fascia  transversalis,  and  all  risk  of  wounding  the 
peritoneum,  or  epigastric  artery,  is  then  obviated; 
but,  when  that  fiscia  is  very  thin,  it  will  perhaps 
often  allow  the  director  to  pass  beneath  it. 

"  The  instrument  should  be  depressed  upon  the 
sac,  in  order  to  carry  its  point  under  the  border  of 
the  transversalis,  which  may  be  divided  to  the 
extent  required.  This  operation  is  more  difficult 
than  the  division  of  the  stricture  in  femoral  hernia. 
The  principal  difficulty  lies  in  the  accurate  sepa- 
ration of  the  lower  edge  of  the  internal  oblique 
muscle,  for  the  easy  passage  of  the  director.  Tiie 
stricture,  however,  is  not  so  firm  in  inguinal  as  in 
femoral  hernia,  and  the  introduction  of  the  director 
under  the  transversalis  tendon  will  not  be  difficult, 
when  it  is  fairly  passed  up  to  the  neck  of  the  sac, 
before  the  attempt  is  made.  The  steps  of  the 
operation  will  be  much  the  same  in  those  smaller 
herniae,  which  arc  lodged  in  the  inguinal  canal." 
(C.  Aston  Key,  op.  cit.) 

Respecting  this  mode  of  operating,  I  may  observe, 
that  there  can  be  no  doubt  of  its  being  calculated  to 
lessen  the  risk  of  the  patient  being  destroyed  by 
peritonitis  ;  but  I  apprehend  that  the  greater 
difficulty  of  accomplishing  it,  than  the  conmion 
operation,  and  the  fact  of  some  excellent  anatomists 


having  been  baffled  in  their  attempts  to  perform  it 
on  the  living  subject  ;  will  continue  to  prevent  its 
general  adoption.  I  have  known  the  attempt 
made  in  one  or  two  instances,  and  given  tip. 
However,  if  a  surgeon  were  confident  that  he 
could  execute  the  plan,  (and  Mr.  Key's  directions 
would  greatly  assist  him,)  I  would  not  object  to 
his  doing  so,  if  there  were  no  circumstances  in  the 
case  likely  to  render  the  opening  of  the  sac  neces- 
sary. 

[Mr,  Luke  also  strongly  advocates  Petit's  method 
of  operating  for  strangulated  hernia,  and  gives  some 
valuable  statistics  of  the  results  of  this  practice  in 
his  hands,  {Medical  Gazette,  vol.  i.  1839 — 40  ; 
and  Medico-Chirurgical  Transaciiuns,  vol.  xxxi. 
1848.)  At  page  103,  in  the  last  named  work,  he 
says: — "Since  1841,  with  four  exceptions,  I  have 
invariably  attempted  to  perform  the  operation  for 
hernia  without  opening  the  sac,  a  circumstance 
worthy  of  notice  in  this  place,  because,  to  a  certain 
extent,  we  may  conclude  from  it  what  will  be  the 
general  results,  both  as  regards  the  successful  per- 
formance and  mortality  of  the  operation,  provided 
it  be  adopted  by  the  profession  generally,  as  it  has 
been  by  myself,  as  an  ordinary  rule  of  practice. 

"  Inclusive  of  cases  occurring  between  1831  and 
1841  (which  were  selected),  I  have  attempted  the 
performance  of  Petit's  operation  in  eighty-four 
cases.  Of  this  number,  the  operation  was  com- 
pletely successful,  without  opening  the  sac,  in  fifty- 
nine.  In  twenty -five  it  was  necessary  to  open  the  sac 
to  effect  a  reduction  of  the  hernial  contents,  the  ope- 
ning generally  varying  in  extent  from  one-half  to 
one-quarter  of  an  inch.  With  respect  to  the  mor- 
tality amongst  these  patients, — of  the  fifty-nine  in 
whom  the  sac  remained  unopened,  seven  died  ;  of 
the  twenty-five  in  whom  the  sac  was  opened,  eight 
died:"  Mr.  Luke  afterwards,  p.  105,  op.  cit.  de- 
ducts the  selected  cases,  and  also  four  others  from 
the  eighty-four  above  mentioned,  leaving  fifty-four 
cases,  the  analysis  of  which  he  considers  would 
give  a  fair  account  of  the  amount  of  success  attend- 
ing this  mode  of  operating,  "  Of  the  fifty  cases, 
the  sac  was  opened  in  twenty-one,  of  which  three 
died;  and  not  opened  in  thirty-three,  of  which 
two  died.  Thus,  in  upwards  of  three-fifths  of  the 
whole  number,  Petit's  operation  was  successfully 
completed. 

"  It  should  be  recollected  whilst  comparing  these 
results  with  each  other,  as  well  as  with  the  results 
of  the  ordinary  operation,  in  which  the  sac  is  opened 
extensively,  that  in  opening  the  sac,  in  cases  of 
failure,  it  has  not  usually  been  divided  beyond  a 
very  limited  extent  (varying  from  one-quarter  of 
an  inch,  to  one  inch  and  a  quarter),  and  that  con- 
sequently, the  irritation,  from  exposure  of  the  her- 
nial contents,  and  from  tho  rough  and  immediate 
handling  which  they  too  often  undergo  when 
already  in  a  condition  of  high  inflannuation,  is 
almost  wholly  avoided. 

"  With  respect  to  the  causes  for  opening  the  sac 
in  these  twenty-one  cases,  it  appears  that  in  threo 
Petit's  operation  was  successfully  completed;  but 
the  sac  was  opened  after  the  reduction  of  the  stran- 
gulated parts  into  tho  abdomen,  to  remove  some 
doubts  as  to  their  perfect  liberation.  The  pro- 
ceeding in  each  case,  however,  was  aa*r'tained  to 
bo  wholly  unnecessary.  In  ten,  the  stricture  was 
caused  by  the  neck  of  the  sac.  In  one,  the  stric- 
ture was  at  the  inner  ring.  In  one,  the  hernia 
(femoral)  extended  to  the  umbilicus  and  into  tho 
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scrotum,  the  intestine  being  very  greatly  distended 
by  flatus,  and  having  its  peritoneal  coat  rent  by  the 
distension.    In  two,  the  opening  was  accidental;  in 
"\xru  ^^'""S  opened  is  not  stated. 

Wiien  an  analysis  is  made  of  the  dilFerent  kinds 
ot  hernia,  a  great  disproportion  is  found  in  the 
amount  of  success  attending  the  attempts  to  com- 
plete the  operation ;  from  which  we  may  infer  the 
difficulties  that  have  been  encountered  in  each,  re- 
spectively, and  also  what  are  probable  in  other 
cases.  Amongst  the  fifty-four  cases,  there  were 
thirty-one  of  femoral,  twenty  of  inguinal,  and 
three  of  umbilical  hernia  :  of  the  thirty-one  cases 
of  femoral  hernia,  the  sac  was  opened  in  seven,  of 
which  one  died;  and  not  opened  in  twenty-four,  of 
which  one  died.  Of  the  twenty  cases  of"  inguinal 
hernia,  the  sac  was  opened  in  thirteen,  of  which 
two  died;  and  not  opened  in  seven,  amongst  which 
there  was  not  any  death.  Of  the  three  cases  of 
umbilical  hernia,  the  sac  was  opened  in  one,  fol- 
lowed by  recovery;  and  not  opened  in  two,  of 
which  one  died." 

Mr.  Luke  considers  it  of  great  importance  that  the 
seat  of  stricture  should  be  ascertained  by  manipu 
lation,  before  the  operation  is  commenced.  "  This 
information  is  attained  through  a  knowledge  of 
the  fact,  that  the  stricture  presents  the  communi- 
cation of  impulse  from  one  part  of  the  tumor  to 
another,   beyond  the  stricture.     Nothing  more 
therefore,  is  required  in  availing  ourselves  of  that 
knowledge,  than  to  press  the  tumor  firmly  between 
the  fingers  of  one  hand,  with  a  view  to  cause  im- 
pulse, while,  with  the  fingers  of  the  other  hand  at 
the  neck  of  the  sac,  the  precise  point  at  which  im 
pulse  ceases  is  carefully  ascertained.    At  that 
point  will  be  found  the  seat  of  stricture." 

There  can  be  no  doubt,  that  the  mortality  in 
cases  of  strangulated  hernia  would  be  considerably 
lessened  by  the  general  adoption  of  Petit's  ope- 
ration of  dividing  the  stricture,  without  opening 
the  peritoneal  sac.  When  the  hernial  contents 
cannot  be  released  in  this  way,  either  from  adhe- 
sions witiiin  the  sac,  from  stricture  at  the  neck  of 
tlie  sac,  or  from  other  complications,  if  the  plan 
recommended  by  Mr.  Luke,  of  making  as  small  an 
opening  as  possible  in  the  sac  were  generally  fol- 
lowed by  surgeons,  it  is  also  probable  that  the  death 
rate  in  this  frequently  fatal  disease,  might  be  still 
further  diminished.] 

If  the  stricture  should  be  at  the  inner  opening 
of  the  canal  for  the  spermatic  cord,  Sir  A.  Cooper 
advises  the  operator  to  introduce  his  finger  into  the 
sac,  as  far  as  the  stricture,  and  then  to  insinuate  a 
probe-pointed  bistoury,  with  the  flat  part  of  its  blade 
turned  towards  the  finger,  between  the  front  of  the 
sac  and  the  external  abdominal  ring,  till  it  arrives 
miderthe  stricture  formed  by  the  lower  edge  of  the 
transversalis  and  obiiquus  iniernus.  Then  the 
edge  of  tlie  instrument  is  to  be  turned  forward  and 
the  stricture  cut  in  tlie  direction  upward.  This 
plan  of  not  cutting  the  neck  of  the  sac,  is  liable  to 
ail  the  objections  stated  by  Mr.  Lawrence,  in 
regard  to  the  case  in  which  the  strangulation  takes 
place  at  the  external  abdominal  ring.  Sir  A. 
i^ooper  8  bistoury  is  a  very  proper  one  for  dividing 
t  .  stricture,  as  it  only  has  a  cutting  edge  to  acer 
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ring,  or  higher  up. 


The  method  of  cutting  the  stricture  from  with- 
out inwards,  I  consider  objectionable,  on  the  ground 
of  the  risk  of  wounding  the  bowels  in  this  mode 
being  greater  than  that  of  any  accident  from 
wounding  the  epigastric  artery,  when  it  arises  in 
an  unusual  manner,  and  deviates  from  its  regular 
course;  the  possible  occurrence  of  which  accident 
made  Dr  Hesselbach,  junior,  an  advocate  for  tliis 
questionab  e  practice.  (See  Sichersle  Art  de, 
tSruchschmttes,  4to.  Bamberg.  1819  ) 

When  the  stricture  is  at  the  upper  opening  of 
the  inguinal_  canal,  the  external  ring  should  not  be 
cut,  unless  it  prevent  the  operator  from  reaching 
the  more  deeply  seated  strangulation,  as  is  often 
the  case. 

Dupuytren  cuts  the  stricture  upwards  and 
forwards,  using  no  director  in  this  stage  of  the 
operation,  because,  as  he  says,  the  bistoury  is  apt 
to  slip  out  of  the  groove,  and  wound  the  intestine, 
(bee  Clm.  Chr.  t.  i.  p.  600.) 

Room  being  made  for  the  reduction  of  the  pro- 
truded parts  into  the  abdomen,  by  the  division  of 
the  stricture,  they  are  to  be  immediately  returned 
it  sound,  and  free  from  adhesions.    This  obiect  is 
considerably  facilitated   by  bending  the  thi..h 
xhe  intestines  are  to  be  reduced  before  the  omen- 
tum, but,  when  a  portion  of  mesentery  is  protruded 
It  13  to  be  returned  before  either  of  the  precedin.^ 
parts.    The  intestine  should  always  be  reduced" 
unless  It  be  found  in  a  state  of  actual  mortification! 
it  otten  appears  so  altered  in  colour,  that  an  uiiin- 
tormed  person  would  deem  it  Improper  to  return  it 
into  the  abdomen.    However,  if  such  alteration 
should  not  amount  to  a  real  mortification,  experi- 
ence justifies  the  reduction  of  the  part.    Sir  A 
Cooper  has  judiciously  cautioned  the  operator  not 
to  mistake  the  dark  chocolate-brown  dlscoloratlons 
for  a  state  of  gangrene.    With  these  the  protruded 
part  IS  frequently  found  affected;  and,  as  they 
generally  produce  no  permanent  mischief,  they 
ought  to  be  carefully  discriminated  from  the  black- 
purple,  or  lead-coloured  spots,  which  usually  pre- 
cede mortification.    To  determine  whether  a  dis- 
coloured portion  of  Intestine  be  positively  mortified, 
some  recommend  pressing  forward  the  blood  coi\. 
tamed  in  the  vehis ;  and  if  they  fill  again,  it  is 
looked  upon  as  a  proof  that  the  bowel  is  still  pos- 
sessed of  life. 

In  returning  a  piece  of  intestine  Into  the  abdo- 
men, the  surgeon  should  first  introduce  the  part 
nearest  the  ring,  into  this  aperture,  and  hold  it 
there  till  another  portion  has  succeeded  It.  This 
method  Is  to  be  continued  till  the  whole  of  the 
protruded  bowel  is  reduced. 

The  employment  of  force  or  violence,  in  the 
endeavours  to  return  the  contents  of  a  hernia  in 
the  operation,  cannot  be  too  severely  reprobated  ; 
a  method  the  more  pernicious,  because  such  jiarts 
are  more  or  less  In  a  state  of  Inflammation. 

It  is  always  better  to  enlarge  the  stricture,  than 
pinch  and  bruise  the  bowel  in  trying  to  get  it 
through  an  opening  which  Is  too  small.  Disten- 
sion of  the  intestine  sometimes  prevents  the 
reduction,  but,  when  this  is  the  only  impediment, 
the  part  may  generally  be  returned  as  soon  as  Its 
contents  have  been  compressed  into  the  intestinal 
canal  above  the  stricture.  It  Is  better,  however, 
to  dilate  the  strangulation  a  little  more,  than  use 
any  force  in  trying  to  get  the  Intestine  back  into 
the  abdomen  in  the  manner  just  suggested. 

Reduction  is  sometimes  impeded  by  the  pro- 
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truded  parts  adhering  to  each  other,  or  to  the 
hernial  sac.  The  intestines  are  not  often  very 
firmly  adherent  together.  The  omentum  and  inside 
of  the  sac  are  the  parts  which  are  most  subject  to 
become  intimately  connected  by  adhesions.  The 
fingers  will,  commonly,  serve  for  breaking  any 
recent  slight  adhesions  which  may  have  taken 
place  between  the  intestines  and  inside  of  the 
hernial  sac. 

When  those  adhesions  are  firm,  and  of  long 
standing  thej'  must  be  cautiously  divided  with  the 
knife ;  an  object  which  can  be  most  easily  and 
safely  accomplished,  in  case  they  are  long  enough 
to  permit  the  intestine  to  be  elevated  a  little  way 
from  the  surface  of  the  sac.  But,  provided  their 
firmness  and  shortness  keep  the  external  coat  of 
the  bowel  and  inner  surface  of  the  sac  in  close 
contact,  the  greatest  care  is  requisite  in  separating 
the  parts  with  a  knife,  so  as  to  avoid  wounding 
the  intestine.  In  doing  this,  the  most  prudent 
and  safe  method,  is  not  to  cut  too  near  the  bowel, 
but  rather  to  remove  the  adherent  parts  of  the  sac, 
and  return  them  with  the  intestine  into  the  abdo- 
men. Every  preternatural  connection  should 
always  be  separated  before  the  viscera  are  reduced. 
Sir  A.  Cooper  mentions,  that  a  fatal  obstruction 
to  the  passage  of  the  intestinal  matter  has  arisen 
from  the  mere  adhesion  of  the  two  sides  of  a  fold 
of  intestine  together  (p.  31).  When  the  ad- 
hesions which  prevent  reduction  are  situated 
about  the  neck  of  the  sac,  and  out  of  the  operator's 
view,  it  is  best  to  make  the  wound  through  the 
skin  and  abdominal  ring  somewhat  larger,  so  as  to 
be  able  to  separate  the  adhesions  with  more  safety. 

Having  reduced  the  parts,  the  operator  should 
introduce  his  finger  for  the  purpose  of  being  sure 
that  they  are  fairly  and  freely  returned  into  the 
abdomen,  and  no  longer  suffer  constriction,  either 
from  the  inner  opening,  from  the  external  ring, 
or  the  parts  just  within  the  cavity  of  the  peri- 
toneum. 

In  strangulated  enteroceles  the  peritoneal  coat 
of  the  bowel  is  capable  of  bearing  the  pressure, 
longer  than  the  mucous,  which  is  soon  cirtulaily 
divided  by  it.  But,  if  the  strangulation  has  lasted 
two  or  three  days,  the  cellular  tissue  is  cut 
through;  and,  in  some  instances,  even  the  perito- 
neal coat  itself.  In  operating  upon  such  cases,  the 
bowel  should  not  be  drawn  out  at  all,  before  a  free 
division  of  the  stricture  has  been  made,  because  it 
would  occasion  a  risk  of  tearing  one  portion  of  the 
intestine  from  the  other,  and  producing  an  extra- 
vasation in  the  abdomen.  (See  Dupuylren,  Clin. 
C/tii:  t.  i.  p.  .569.) 

Sometimes  a  strangulated  hernia  is  complicated 
with  a  hydrocele  ;  a  circumstance  which  may 
render  it  necessary  either  to  cut  thro\igh  the 
latter  swelling,  or  to  limit  the  incision  into  the 
hernial  sac,  according  as  the  hydrocele  happens 
to  cover  the  whole  of  the  front  of  the  sac,  as 
seen  by  M.  Cloquet  and  by  Mr.  Stanley,  or  merely 
to  advance  in  front  of  the  lower  pnrt  of  the  rup- 
ture. (Lawrence,  On  Ruplures,  p.  276,  ed,  4.)  See 
HvnnocEr.E. 

Treatment  op  the  Omentum. 
In  !m  ontero-epiplocele,  this  part,  if  healthy  and 
free  from  gangrene,  is  to  bo  reduced  after  the  in- 
testine. When,  however,  it  is  much  diseased, 
thickened,  and  indurated,  as  it,  frequently  is  found 
to  be,  after  remaining  any  considerable  time  in  a 


hernial  sac,  the  morbid  part  should  be  cut  off.  Its 
reduction  in  this  circumstance  would  be  highly 
improper,  both  because  an  immoderate  enlargement 
of  the  wound  would  be  necessar)',  in  order  to  be 
able  to  put  the  diseased  mass  back  into  the  abdo- 
men, and  because,  when  reduced,  it  would,  in  all 
probability,  excite  inflammation  of  the  surrounding 
parts,  and  bring  on  dangerous  symptoms.  (See 
Hey,  p.  17-2.) 

The  diseased  omentum  should  always  be  cut  off 
with  a  knife;  and  if  any  of  its  arteries  should 
bleed,  they  ought  to  be  taken  up  with  a  tenaculum, 
and  tied  separately  with  a  small  ligature.  An 
unreasonable  apprehension  of  hiemorrhage  from  the 
cut  end  of  the  omentum  has  led  many  operators  to 
put  a  ligature  all  round  this  part,  just  above  the 
diseased  portion  which  they  were  about  to  remove. 
This  practice,  cannot  be  reprobated  in  terms  too 
severe;  for  a  frequent  effect  of  it  is  to  bring  on  a 
fatal  inflammation,  and  even  mortification  of  the 
omentum,  extending  within  the  abdomen,  as  high 
as  the  stomach  and  transverse  arch  of  the  colon. 
Sir  Astley  Cooper  has  remarked  with  great  truth, 
that  it  is  surprising  this  custom  should  ever  have 
prevailed.  The  very  object  of  the  operation  is 
to  extricate  the  omentum  from  its  strangulated 
state,  arising  from  the  pressure  of  the  surrounding 
tendon;  and  no  sooner  has  this  been  done  than 
the  surgeon  includes  it  in  a  ligature,  which  pro- 
duces a  more  perfect  constriction  than  that  which 
existed  before  the  operation  was  undertaken. 

"  When  the  omentum  has  suffered  strangulation 
for  a  few  days,"  says  Mr.  Lawrence,  "  it  ofte/i  be- 
comes of  a  dark  red  or  livid  colour;  and  there  is 
an  appearance,  on  cutting  it,  as  if  some  blood  were 
extravasated  in  its  substance.  This,  I  believe,  is 
the  state  which  surgeons  have  generally  described 
under  the  term  of  gangrene  "  (p.  262). 

When  cut  in  this  state,  it  does  not  bleed.  I 
need  hardly  observe  that  the  dead  part  must  be 
removed,  and  never  reduced.  Some  have  advised 
leaving  the  omentum  in  the  wound,  especially  in 
cases  of  old  hernite,  in  which  it  has  been  a  long 
while  protruded.  Hey  mentions  cases,  showing 
that  granulations  form  very  well,  and  that  the 
wound  becomes  firmly  healed  when  this  plan  is 
followed  (p.  180,  &c.)  Every  one,  however,  will 
acknowledge  the  truth  of  what  Mr.  Lawrence 
says  on  tliis  sul)ject.  The  method  "  is  attended 
with  no  particular  advantage,  but  certainly  exposes 
the  patient  to  tho  possibility  of  ill  consequences. 
The  omentum,  left  in  the  woinid,  must  be  liable 
to  injury,  inflammation,  or  disease.  Unnatural 
adhesions,  formed  by  this  part,  have  greatly  im- 
paired the  functions  of  the  stomach.  Some  cases 
are  recorded,  whore  the  unfortunate  patient  has 
never  been  able  to  take  more  than  a  certain  quan- 
tity of  food  without  bringing  on  instant  vomiting; 
and  others  where  it  has  been  necessary  for  all  tho 
meals  to  be  taken  in  the  recumbent  position,  with 
the  trunk  curved  and  the  thighs  bent.  (Giinz.) 
To  avoid  the  possibility  of  such  afflicting  conse- 
quences, we  should,  after  removing  any  diseased 
portion  carefully  replace  the  sound  part  of  the 
omentum  in  the  abdominal  cavity."  (On  Ruplures 
p.  291,ed.  4.)  ' 
Diipuytren  objected  to  the  plan  of  cutting 
away  the  omentum,  on  account  of  tho  tediousness 
of  the  process  of  taking  up  the  arteries,  some  of 
which  may  not  after  all  be  tied,  and  then  hemor- 
rhage will  take  place.    He  also  bears  testimony  to 
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the  danger  of  including  the  mass  of  omentum  in  a 
ligature.  His  practice  consisted,  therefore,  in  re- 
ducing the  omentum,  if  possible,  after  largely  dilu- 
ting the  stricture.  He  admits,  however,  that  there 
will  be  a  considerable  chance  of  inflammation  from 
the  efforts  made  in  the  reduction;  and  that  loca! 
and  general  bleeding,  and  other  antiphlogistic 
measures  may  be  called  for.  (C&'n.  Chir.  t.  i.  p 
597.)  The  prudence  of  reducing  a  large  mass  of 
diseased  or  hypertrophied  omentum  I  must  con 
tinue  to  doubt,  notwithstanding  the  authority  of 
Dupuytren.  I  have  seen  it  done,  but  almost 
always  with  an  unfavourable  result. 


tlleatment  when  the  intestine  in  the 
Sac  is  Mortified. 

Sometimes  on  opening  the  hernial  sac,  the  in- 
testine is  found  to  be  in  a  gangrenous  state,  al- 
though the  occurrence  could  not  be  previously 
knovyn,  owing  to  the  integuments  and  the  hernial 
sac  itself  not  being  affected  with  the  same  mis- 
chief. In  ordinary  cases,  however,  both  the  skin 
and  sac  become  gangrenous  at  the  same  time  witli 
the  contents  of  the  hernia.  The  tumor,  which 
was  previously  tense  and  elastic,  becomes  soft, 
doughy,  emphysematous,  and  of  a  purple  colour. 
Sometimes  the  parts  also  now  spontaneously  re- 
turn ;  but  the  patient  generally  survives  only  a 
few  hours. 

Sir  A.  Cooper  has  accurately  remarked,  that 
in  other  instances,  the  skin,  covering  the  swelling, 
sloughs  to  a  considerable  extent,  the  intestine  gives 
way,  and,  as  the  faeces  find  vent  at  the  wound,  the 
symptoms  of  strangulation  soon  subside.  When 
the  patient  continues  to  live  in  these  circum- 
stances, the  living  part  of  the  intestine  becomes 
adherent  to  the  hernial  sac,  the  sloughs  separate 
and  come  away,  and  thus  an  artificial  anus  is  es- 
tablished, through  which  the  faices  are  sometimes 
discharged  during  the  remainder  of  life.  (See 
Anus,  Artificial.) 

Frequently,  however,  things  take  a  more  pros- 
perous course;  the  faeces  gradually  resume  their 
former  route  to  the  rectum,  and,  in  proportion  as 
the  artificial  anus  becomes  unnecessary,  it  closes 
up.  Many  instances  of  this  sort  have  fallen  under 
my  own  observation.  (See  Anus,  Artificial.) 
The  chance  of  a  favourable  event  is  much  greater 
in  some  kinds  of  hernise  than  in  others.  When 
the  strangulation  only  includes  a  part  of  the 
diameter  of  the  gut,  the  faeces  are  sometimes  only 
partially  discharged  through  the  mortified  opening. 
This  quantity  lessens  as  the  wound  heals,  and  the 
patient  gets  perfectly  well.  {Louis,  Mem.  de 
I' Acad,  de  Chir.  t.  iii.;  P.  S.  Palm,  De  Epiplo- 
enterocele  crurali  inoarcerata  sphacduta,  cum  dc- 
perditione  nolahili  subslaniicB  inteslini,  sponia  scpa- 
rait,  feliciicr  curata  alvo  naiumli  resliliUa,  4  to. 
Tub.  1748  ;  Hallcr,  Disp.  Chir.  t.  iii.)  A  small 
gangrenous  spot  or  two  may  end  in  the  same 
manner.  Mortification,  as  well  as  wounds,  of  the 
large  intestines,  is  much  more  frequently  followed 
hy  a  recovery  than  the  same  affection  and  similar 
injuries  of  the  small  intestines.  Mortification  of 
the  caicum  and  its  appendix,  in  a  hernial  sac,  has 
happened  several  times  without  materially  disturb- 
mg  the  usual  course  of  tire  faeces  to  the  anus,  and 
the  patients  have  soon  recovered.  {Med.  Obs. 
a»d  vol.  iii.  p.  162;   Hefs  Praot.  Obs. 

p.  lo2,  &c.) 

The  grand  thing,  on  which  the  establishment  of 


the  continuous  state  of  the  intestinal  canal  depends, 
in  all  these  cases,  is  the  adhesion  which  the  living 
portion  of  the  bowel,  adjoining  the  mortified  part, 
contracts  with  the  peritoneum  all  round.  In  this 
manner,  the  escape  of  the  contents  of  the  bowels 
into  the  cavity  of  the  peritoneum  becomes  in  general 
completely  prevented.  The  two  ends  of  the  sound 
portion  of  intestine,  after  the  mortified  part  has 
separated,  open  into  a  membranous  cavity,  which 
previously  constituted  a  portion  of  the  peritoneal 
sac,  and  now  unites  the  extremities  of  the  gut. 
The  gradual  contraction  of  the  wound  closes  the 
membranous  cavity  externally,  and  thus  the  con- 
tinuity of  the  canal  is  restored.  The  two  ends, 
however,  are  not  joined  so  as  to  form  a  continued 
cylindrical  tube,  like  that  of  the  natural  gut;  but 
they  are  united  at  an  angle  more  or  less  acute,  and 
the  matter,  which  goes  from  one  to  the  other,  de- 
cribes  a  half  circle  in  a  newly  formed  membranous 
cavity  that  completes  the  canal;  a  subject  which 
has  been  more  fully  explained  in  another  part  of 
this  work.    (See  Anus,  Artificial.) 

It  is  an  observation  of  Sir  A,  Cooper,  that  the 
degree  of  danger,  attending  an  artificial  anus,  de- 
pends on  the  vicinity  of  the  sphacelated  part  of  the 
intestinal  canal  to  the  stomach.  Thus,  if  the 
opening  be  in  the  jejunum,  there  is  such  a  small 
extent  of  surface  for  absoiption  between  it  and  the 
stomach  that  the  patient  dies  of  inanition. 

Let  us  now  suppose,  that  the  mortified  state  of 
the  intestine  has  only  been  discovered  after  laying 
open  the  hernial  sac  in  the  operation.  The  mischief 
may  only  consist  of  one  or  more  spots,  or  it  may  be 
of  the  whole  diameter  of  the  protruded  bowel.  In 
the  first  case,  the  proper  practice  is  to  divide  the 
stricture,and  return  the  intestine  into  the  abdomen, 
with  the  mortified  spots  towards  the  wound.  Mild 
purgatives  and  clysters  are  then  to  be  exhibited. 
The  most  favourable  mode,  in  which  a  case  of  this 
kind  ends,  is  when  the  intestinal  matter  gradually 
resumes  its  natural  course,  after  being  either  partly 
or  entirely  discharged  from  the  wound.  But 
sometimes  the  patient  sinks  under  the  disease,  or 
an  artificial  anus  continues  for  life. 

The  repeated  observations  of  modern  surgeons 
have  now  decided  that  no  ligature,  passed  through 
tilt  mesentery,  to  keep  the  gangrenous  part  of  the 
bowel  near  the  wound,  is  at  all  necessary.  The 
parts  in  the  neighbourhood  of  tlie  ring  have  all 
become  adherent  together,  in  consequence  of  in- 
flammation, at  the  same  time  that  the  parts  in  the 
hernial  sac  mortified;  and,  of  course,  the  partially 
gangrenous  bowel,  when  reduced,  is  mechanicallj' 
hindered  by  these  adhesions  from  slipping  far 
from  the  wound.  Dcsault  and  De  la  Faye  both 
confirm  the  fact  that  the  intestine  never  recedes 
far  from  the  ring;  and,  even  were  it  to  do  so,  the 
adhesions  which  it  soon  contracts  to  the  adjacent 
surfaces  would,  as  Petit  has  explained,  completely 
circumscribe  any  matter  which  might  be  efl'used, 
and  hinder  it  from  being  extravasated  among  the 
convolutions  of  the  viscera,  {Mem.  dc  I'Acad.  de 
Chir.  t.  i.  ii.) 

When  the  chief  part,  or  the  whole,  of  the  dia- 
meter of  the  protruded  bowel  is  mortified,  the  first 
and  most  urgent  indication  is  to  relieve  the  bad 
symptoms  arising  from  the  distension  of  the  intes- 
tinal canal  above  the  stricture.  "  Let  a  free  in- 
cision, says  Mr.  Lawrence,  be  made  through  the 
mortified  part  of  the  gut,  in  order  to  procure  that 
evacuation  of  the  loaded  cannJ  which  nature  at- 
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tempta  by  the  process  of  gangrene."  If  the  intes- 
tine has  already  given  way,  a  free  division  of  the 
integuments  and  sac  allows  the  exit  of  the  accu- 
mulated matter;  and  the  opening  in  the  gut  may 
he  enlarged,  if  necessary.  {On  Ruptures,  p.  299, 
ed.  4.)  By  such  treatment,  Sir  Astley  Cooper 
rescued  from  the  grave  a  female,  who  was  pregnant 
at  the  time  of  the  operation,  and  was  some  months 
afterwards  safely  delivered.  {On  Abdominal  Her- 
nia, part  i.  p.  49,  ed.  2.) 

In  cases  of  mortification  of  the  protruded  bowel 
the  division  of  the  stricture  is  unnecessary,  since 
all  the  mischief  which  the  bowel  can  receive  from 
it  is  done.  This  subject  is  well  explained  by  Mr. 
Travers.  (See  Inq.  into  the  Process  of  Nature  in 
repairing  Injuries  of  the  Intestines,  i^c.  p.  300, 
&c.)  Mild  purgatives  and  clysters  will  be  proper 
to  unload  the  bowels,  and  determine  the  course  of 
the  faeces  towards  the  anus.  Should,  however,  the 
stricture  appear,  after  the  mortification,  to  impede 
the  free  escape  of  the  intestinal  contents,  a  mode- 
rate dilatation  of  it  must  undoubtedly  be  proper. 

Mr.  Lawrence  has  clearly  exposed  the  impro- 
priety of  sewing  the  ends  of  the  intestinal  canal 
together,  introducing  one  within  the  other,  sup- 
ported by  a  cylinder  of  isinglass,  &c.  put  into  their 
cavity,  in  those  cases  in  which  the  whole  circle  of 
the  intestine  has  mortified  and  been  cut  away,  as 
was  advised  by  former  writers.  By  drawing  the 
intestine  out  of  the  cavity,  in  order  to  remove  the 
dead  part,  the  adhesions  behind  the  ring,  on  which 
the  prospect  of  a  cure  chiefly  depends,  must  be 
entirely  destroyed;  and  new  imtation  and  inflam- 
mation must  be  miavoidably  produced,  by  hand- 
ling and  sewing  an  inflamed  part.  The  adhesions 
would  even  be  likely  to  render  the  scheme  im- 
practicable, as  happened  in  a  case  related  in  the 
Joum.  de  M.  Le  Roux,  t.  xxi.  p.  260.  {On  Rup- 
tures, p.  314,  ed.  4.) 

Instead  of  such  practice,  Mr.  Lawrence  judi- 
ciously recommends  dilating  the  stricture,  and 
leaving  the  subsequent  progress  of  the  cure  en- 
tirely to  nature.  The  sloughs  will  be  cast  off,  and 
the  ends  of  the  gut  are  retained  by  the  adhesive 
process  in  a  state  of  apposition  to  each  other,  the 
most  favourable  for  their  union.  Thus,  there  is  a 
chance  of  the  continuity  of  the  intestinal  canal  be- 
coming established  again. 

Whatever  experiments  it  may  be  allowable  to 
make  in  wounds  combined  with  protrusion  and  divi- 
sion of  the  bowels,  nothing,  I  think,  is  now  more 
completely  established,  than  the  absurdity  and  dan- 
ger of  attempting  to  stitch  the  bowels  in  cases  of 
hernia. 

Opkration  pon  large  Inguinal  Herni/e. 

When  the  tumor  is  of  long  standing,  exceedinglj' 
large,  perhaps  extending  half  way  down  to  the 
knees,  and  its  contents  have  never  admitted  of 
beingcompletely  reduced,  the  indication  is  to  divide 
the  stricture,  provided  a  strangulation  take  place; 
but  without  laying  open  the  hernial  sac,  or  at- 
tempting to  reducer  the  part. 

The  reasons  against  the  common  plan  of  oper- 
ating, under  such  circumstances,  are,  the  difficulty 
of  separating  all  the  old  adhesions,  the  hazardous 
inflammation  which  would  be  excited  by  laying 
open  so  vast  a  tumor,  and  the  probability  that 
parts,  so  long  protruded,  might  even  bring  on 
serious  complaints,  if  reduced.  J.  L,  Petit,  and, 
afterwards.  Dr.  Monro,  advised  the  sac  not  to  be 


opened.  (See  Mai,  CJdr.  t.  ii.  p.  372  ;  Description 
of  Burses  MuootcB,  1788.)  Mr.  Lawrence  recom- 
mends an  incision  of  two  or  three  inches  in  length 
to  be  made  through  the  integuments  over  the  ab- 
dominal ring.  The  fascia  covering  the  hernial 
sac  is  then  to  be  exposed  by  dissection,  and  an 
opening  made  in  it.  This  will  permit  a  grooved 
director  to  be  put  under  the  tendon  5  and  the 
probe-pointed  bistoury  may  be  conducted,  by 
means  of  the  groove,  to  the  part  that  requires  di- 
vision. If  great  difficulty  should  be  experienced 
in  accomplishing  our  object  in  this  manner,  a  small 
aperture  may  be  made  in  the  sac  near  the  ring, 
when  the  tendon  maybe  divided  with  ease.  The 
parts,  after  being  thus  liberated,  should  be  returned 
into  the  belly  by  pressure  on  the  swelling,  if  ad- 
hesions do  not  prevent  it  :  at  all  events,  they  gene- 
rally admit  of  being  replaced  in  part.  {Lawrence, 
On  Ruptures,  p.  269,  ed.  4.)  A  very  interesting 
case  has  been  recorded,  in  which  the  foregoing 
advice  was  deviated  from,  and  a  large  scrotal 
hernia  laid  open;  when  it  was  found  that  nearly  a 
foot  of  the  colon  was  contained  in  the  swelling, 
and  could  not  be  reduced.  The  integuments 
could  not  cover  it;  yet  its  surface  granulated,  the 
skin  extended  itself  as  the  cicatrix  contracted,  over 
the  swelling,  which  also  diminished,  and,  in  about 
six  weeks,  the  cure  was  completed.  (See  Joum. 
of  Foreign  Med.  No.  xv.  p.  460.) 

Operation  when  the  Hernia  is  so  small 
that  it  does  not  protrude  externally 

THROUGH  THE  RiNG. 

In  this  kind  of  case,  there  is  little  appearance  of 
external  tumor;  consequently  the  disease  is  likely 
to  be  overlooked  by  the  patient  and  surgeon,  and 
some  other  cause  assigned  for  the  series  of  sym- 
ptoms. The  manner  of  operating,  in  this  form  of 
the  disease,  differs  from  that  in  the  common  scrotal 
hernia  :  the  incision  is  to  be  made  in  the  direction 
of  the  spermatic  cord,  and  the  stricture  will  be 
found  at  the  internal  ring.  (^A.  Cooper,  On  Inguinal 
Hernia.) 

[The  coverings  of  the  hernia  will  be  the  tendon 
of  the  external  oblique,  the  cremaster  muscle,  and 
more  or  less  of  the  fleshy  fibres  of  the  internal  ob- 
lique and  transversalis  muscles  ;  and  lastly,  the 
transversalis  fascia;  these  must,  of  course,  be  di- 
vided.] 

Treatment  after  the  Operation. 

Evacuations  from  the  bowels  should  be  imme- 
diately promoted  by  means  of  clysters,  oleum 
ricini,  or  small  doses  of  sulphate  of  magnesia,  dis- 
solved in  peppermint  water;  but  the  patient  should 
not  be  allowed  to  quit  the  recumbent  position,  or 
grt  on  the  night-stool,  as  doing  so  is  apt  to  bring 
on  a  protrusion  of  the  bowels  again.  (See  case  in 
jAincct,  vol.  ii.  p.  148.)  Tlie  safest  plan  is  to  let  some- 
thing be  put  under  the  patient  for  the  reception  of 
the  fa:ccs.  In  the  course  of  another  day,  if  cos- 
tivencss  return  after  the  effects  of  the  first  medi- 
cines, and  tenderness  and  tension  of  the  belly  come 
on,  local  and  general  bleeding,  with  tlie  exhibition 
of  liberal  doses  of  calomel  joined  with  opium,  are 
strongly  indicated.  For  some  time  the  diet  is  to 
be  low.  When  symptoms  of  inflammation  of  the 
bowels  and  peritoneum  threaten  the  patient,  ge- 
neral bleeding,  leeches  on  the  abdomen,  foment- 
ations, blisters,  doses  of  the  oleum  ricini,  and 
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clysters,  are  the  means  deserving  of  most  depend- 
ence, and  should  be  resorted  to,  without  the  least 
delay.  In  these  circumstances,  the  warm  bath, 
sometimes  recommended,  I  think  is  more  likely 
to  do  harm  than  good,  by  the  disturbance  to 
which _  it  subjects  the  patient.  When  all  danger 
of  peritoneal  inflammation  is  past,  and  the  patient 
13  very  low  and  weak,  bark,  wine,  cordials,  and  a 
generous  diet  must  be  directed.  The  effervescing 
saline  draught  with  opium  is  the  best  medicine 
for  quieting  the  disturbance  of  the  stomach  after 
the  operation.  Opium  and  cordials  are  the  most 
eligible  for  checking  diarrhoea.  As  the  operation 
does  not  usually  prevent  the  parts  from  becoming 
protruded  again,  a  truss  must  be  applied  before 
the  patient  leaves  his  bed,  and  afterwards  con- 
stantly worn. 

[In  the  after-treatment  of  cases  which  have  been 
operated  on  for  strangulated  hernia,  too  much  impor- 
tance has  been  hitherto  attributed  to  the  speedy  eva- 
cuation of  the  contents  of  the  bowels,  and  too  little 
consideration  given  to  the  injured,  and  more  or  less 
inflamed  state  of  the  portion  of  the  intestine  just 
released  from  considerable  and  long-continued 
pressure.  In  the  present  day,  most  surgeons  ab- 
stain from  administering  aperient  medicines,  and 
allow  the  injured  intestine  as  much  repose  as  pos- 
sible. Repeated  doses  of  opium  are  often  prescribed 
for  the  first  few  days,  thus  imitating  the  practice 
usually  adopted  after  operations  on  the  rectum.  In 
a  few  days,  if  all  tenderness  has  subsided,  and  the 
bowels  do  not  act  spontaneously,  gentle  aperients 
are  given,  or  a  simple  enema  administered.  Should 
the  symptoms  indicate  an  extension  of  inflammatory 
action  to  the  peritoneum  generally,  local  bleeding 
by  leeches,  and  the  administration  of  calomel  and 
opium  in  repeated  doses,  are  chiefly  depended  upon. 
General  bleeding  is  less  frequently  had  recourse  to 
than  formerly,  and  even  stimulants,  in  certain 
cases,  are  not  considered  inadmissible.] 


Operation  for  Strangulated  direct 
Inguinal  Hernia, 

Sir  Astley  Cooper  advises  an  incision  to  be  made 
through  the  integuments,  along  the  middle  of  the 
tumor,  from  its  upper  to  its  lower  part,  following 
the  longitudinal  direction  of  the  swelling,  so  that, 
if  it  has  any  inclination  inwards  towards  the 
umbilicus,  the  incision  is  to  incline  in  the  same 
■way.  The  fascire,  or  coverings  of  the  hernia, 
being  thus  exposed,  are  to  be  divided,  over 
the  surface  of  the  tumor,  from  the  abdominal 
ring  down  to  its  lower  extremity.  The  hernial 
sac  is  then  to  be  cautiously  opened  from  an  inch 
below  the  ring.  The  finger  is  then  passed  into  the 
sac,  and  tlie  stricture  felt  for.  If  it  is  at  the  abdo- 
minal ring.  Sir  Astley  Cooper  introduces  a  blunt- 
pointed  bistoury  between  the  sac  and  the  ring, 
and  cuts  the  latter  directly  upwards.  If  the  stric- 
ture is  above  the  ring,  he  follows  it  with  the  knife, 
still  in  the  same  direction  and  anterior  to  it,  op- 
Jiosite  the  middle  of  the  mouth  of  the  sac,  till  the 
dilatation  is  sufficient  to  allow  his  finger  to  slip 
into  the  cavity' of  the  abdomen.  Then  the  pro- 
truded pans,  if  in  a  fit  state  for  reduction,  are  tu 
be  returned.  "The  parts  (he  observes)  anterior 
to  the  sac,  above  the  riuK,  and  divided  bv  the 
Kmie,  are  the  tendons  of  the  trausversalis  and  in- 

i'p!l»"  e? ^""^"'^  P''" 
[In  addition  to  the  skin  and  superficial  fascia 


the  parts  to  be  divided  during  the  operation  v 
be  the  intercoluranar  fascia,  the  tendons  of  the  tra 
vorsalis  and  internal  oblique  muscles,  the  transv 
salis  fascia,  and  lastly,  the  hernial  sac] 

Mr.  C.  H.  Todd  had  an  opportunity  of  dissr 
ing  an  exceedingly  uncommon  variety  of  dir 
inguinal  hernia,  where  the  parts,  "  instead  of  pn 
ing  anterior  to  the  cord,  protruded  between  : 
cord  and  the  inferior  pillar  of  the  ring;  so  t 
the  cord  formed  a  sort  of  arch,  embracing  i 
neck  of  the  sac  for  nearly  two  thirds  of  its  circu 
ference,  close  to  the  external  abdominal  openinc 
(See  Diihlin   Hospital  Reports,  vol.  i.  p.  IZ 
Hence,  in  operating  on  inguinal  hernia,  Mr.  Tu 
always  makes  it  a  rule,  after  exposing  the  su; 
ficial  fascia,  and  before  dividing  the  parts  coi. 
guous  to  the  neck  of  the  sac,  "to  feel 
minutely  examine  those  parts  (particularly  if  t! 
appear  unusually  bulky,"  and  to  satisfy  hinij 
as  to  the  situation  of  the  spermatic  cord.    "  Ha' 
ing  done  this  (says  he),  I  proceed  with  confiden 
to  expose  the  superior  pillar  of  the  ring,  whii 
ought,  in  every  instance,  to  be  completely  denudi 
before  a  bistoury  is  introduced  to  cut  the  stri 
ture."  (lb.) 

Proposals  for  the  Radical  Cuke  op 

Inguinal  Hernia. 
Of  castrating  the  patient,  applying  caustic, 
of  the  operation  of  the  punctum  aureum  with  tl: 
view,  I  need  only  say  that  thej'  are  barbaror 
and  not  at  all  calculated  for  the  attainment  of  tl 
desired  end.  A  description  of  these  methods  n:: 
be  found  in  Pai-e',  Wiseman,  &c. 

The  old  operation,  termed  the  royal  slilc/i,  w 
one  of  the  most  promising  plans.    It  consisted  . 
putting  a  ligature  under  the  neck  of  the  hemi ' 
sac,  close  to  the  abdominal  ring,  and  then  tvir 
that  part  of  the  sac,  so  as  to  render  it  impervior 
by  the  adhesive  inflammation  thus  excited.  Tl 
royal  stitch,  performed  in  this  manner,  has  bee  I 
actually  attended  with  success.     {Hekter,  vol.  ii 
Umbilical   rupture   was  cured  by   Saviard  o 
similar  principles ;  and  Desault  radically  cure 
nine  cases  of  exoniphalos  in  children  by  tying  th  , 
hernial  sac. 

Schmucker  cured  two  irreducible  ruptures,  frt 
from  strangulation,  hy  cutting  away  the  body  (■ 
the  sac,  after  tying  its  neck.     {Cliir.  WaJirneV 
iimngcn.,  b.  ii.)    In  one  case  Sir  A.  Cooper  foiui 
cutting  away  the  sac  alone  insuflicient. 

Petit,  Sharp,  Acrel,  &c.,  record  cases  whic 
prove  the  danger  and  general  iucflicacy  of  th 
royal  stitch. 

Richter  recommends  scarifj-ing  the  neck  of  t' 
sac,  with  the  view  of  producing  an  adhesion  of 
sides  to  each  other,  a  plan  which,  lie  says,  K 
found  successful. 

In  liJ29,  M.  Belmns  suggested  the  scheme  o. 
introducing  into  the  upper  part  of  the  hernial  sai 
"ittle  bladder  or  pouch,  made  of  goldbeater; 
skin,  and  filled  witli  air.     The  plastic  mattei 
(fibrine),  which  is  soon  effused,  penetrates  tlu 
material  of  which  the  little  bladder  is  compose'^ 
and  becomes,  in  some  measure,  combined  with  i 
The  whole  is  alleged  to  acquire  or//aiiisalioii, 
to  contract  adhesions  to  the  ring  and  neck  of  tl'^ 
sac,  so  as  to  constitute  a  barrier  against  the  c^ 
scent  of  the  viscera.    The  plan  is  asserted  to  li!i^'' 
succeeded  both  on  man  and  animals.  The  parMC 
lars,  which  are  curious,  are  given  by  M,  >  cipC' 


HERNIA. 


'ee  Nmiveavx  Elemens  de  Med.  Oper,  t.  ii.  p. 
6.) 

Mr.  Jameson,  of  Baltimore,  even  ventured,  at 
3  urgent  solicitation  of  a  lady,  whose  hernia  (a 
noral  one)  had  returned  after  having  been 
•angulated  and  operated  upon,  to  try  to  accom- 
sh  a  radical  cure  on  Taliacotian  principles.  In 
:t,  he  is  stated  to  have  formed  a  flap  of  the 
ape  of  a  lancet  out  of  the  integuments,  with  its 
oad  end  towards  the  former  wound.  After 
ving  been  carefully  raised  and  twisted  into  the 
ituble  direction,  it  was  introduced  into  the  sac 
thin  the  crural  canal.  Here  it  was  secured  by 
ising  the  wound  with  sutures  and  applying  a 
ndage.  This  venturesome  proceeding  is  alleged 
have  been  completely  successful.  The  expe- 
nent  has  not  yet,  I  believe,  been  tried  in  any 
ler  case  ;  and  doubts  may  be  entertained  whe- 
2r  it  deserves  it,  unless  the  patient  were  deter- 
ned  voluntarily  to  place  his  life  in  serious  danger, 
itead  of  being  content  with  the  relief  afforded 
•  a  truss.  Another  proposal  for  the  radical  cure  of 
mia  is  the  employment  of  firm  wooden  blocks, 
the  place  of  a  soft  pad  with  the  truss.  A  favour- 
le  report  upon  the  subject  has  been  drawn  up 

■  Dr.  Reynell  Coates  and  other  American  sur- 
r>ns. 

The  radical  cure  of  reducible  hernia  has  of  late  years 
ich  engaged  the  attention  of  surgeons,  and  especi- 
y  two  methods,  which  have  been  followed  by  con- 
lerable  success,  are  now  being  practised  in  some 
:  our  London  and  provincial  hospitals.  The  first 
that  of  Professor  WUtzer,  of  Bonn,  in  which  the 
rotum,  together  with  the  hernial  sac  and  its 
verings,  are  invaginated  in  the  inguinal  canal, 
d  maintained  there  by  a  wooden  plug  till  in- 
.mmation  and  adhesion  of  the  invaginated  struc- 
r(;3  have  taken  place.  The  other  is  tliat  of  Mr. 
'ood,  assistant  surgeon  to  King's  College  Hospi- 
1.  {Medico-Chirurgical  Transactions,  vol.  xliii. 
71.)  In  this  method  the  sac  and  its  coverings 
e  invaginated  through  an  opening  in  the  skin 
he  latter  being  left  in  situ),  and  attached  by 
bcutancous  sutures  to  the  boundaries  and  ori- 
:e3  of  the  inguinal  canal.  The  intention  in  this 
■oration  is  to  obtain  adhesion  between  the  sur- 
ces  held  in  contact  by  the  ligatures,  and  also  to 
irrow  the  inguinal  canal  itself  by  bringing  its 
ills  and  the  margins  of  its  orifices  closer  together, 
1  adhesion  and  consolidation  have  been  accom- 
ished. 

As  all  these  procedures  are  intended  to  super- 
de  the  palliative  measure   hitherto  depended 
)on  in  the  treatment  of  reducible  hernire,  namely, 
properly  adjusted  truss,  it  behoves  both  the  sur- 
;  on  and  the  patient  to  weigh  well  the  advantages 
!  issensed  over  the  truss  by  these  so-called  radiciil 
ethods  of  cure.  To  the  working  man  the  truss  is  an 
:pen8ive  instrument.    Under  the  continual  exer- 
)n  of  his  daily  work  it  is  liable  to  get  out  of 
.  der,  to  break,  and  to  be  a  constant  source  of  ex- 
■nso  and  annoyance.     The  boon  to  him  of  an 
oration,  conducted  in  a  public  liospital,  which 
Duld  free  him  from  these  troubles,  would  indeed 

■  great.  It  should  also  be  borne  in  mind  that  the 
3aring  a  truss  is  by  no  means  a  certain  preven- 
■e  of  strangulation,  although  it  considerably 
isons  the  risk  of  this  serious  occurrence.  With 
e  more  affluent  the  consideration  of  expense  is 
important ;  the  leisure  they  can  devote  to  obtaiu- 
;  a  perfectly  fitting  instrument,  of  a  construction 
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best  suited  to  their  individual  case,  the  absence  of 
all  necessity  for  violent  bodily  exertion,  will  in  all 
probability  induce  most  of  this  class  of  persons  to 
be  satisfied  with  the  palliative  means  afforded  by 
the  truss.  Surgeons  themselves,  I  apprehend,  from 
their  knowledge  of  the  close  proximity  of  the  im- 
portant structures  involved  in  these  operations, 
will  not  frequently  become  the  subjects  of  them  ; 
notwithstanding  they  may  know  that  very  few 
fatal  cases  have  occurred,  and  that  a  very  large 
majority  of  the  operations  have  been,  as  far  as 
is  yet  known,  successftJ,  and  unattended  with 
danger. 

Wiilzers  Method. — The  instrument  used  by  Wiit- 
zer  is  a  cylinder  of  wood,  with  a  movable  concave 
cover.  The  cylinder  is  perforated  longitudinall}^  to 
convey  a  needle,  which  emerges  from  an  opening 
near  its  extremity.  The  cover  is  supported  by  an  up- 
right stem  projecting  from  the  upper  surface  of  the 
cylinder,  near  its  handle.  It  is  made  to  approxi- 
mate the  cylinder  by  means  of  a  screw,  and  is  per- 
forated near  its  extremity  to  receive  the  needle, 
after  the  latter  has  passed  through  the  cylinder. 
This  instrument  has  been  improved  by  Professor 
Rothmund,  of  Munich,  who  prefers  an  oval  to  a 
perfectly  round  cylinder,  and  a  silver  to  a  steel 
needle ;  but  the  principal  advantage  of  Rothmund's 
instrument  is  in  the  contrivance  for  fixing  the 
whole  apparatus,  which  is  effected  by  the  needle. 
This  consists  in  a  spring  at  the  handle,  which  keeps 
the  needle  from  slipping.  The  needle  is  armed 
also  with  a  movable  point,  which  is  replaced  by  a 
blunt  knob  after  use  ;  and  in  order  to  suit  canals 
of  different  capacities,  the  cylinder  is  made  to  vary 
in  thiclfness  by  the  addition  of  lateral  pieces.  The 
operation  is  performed  in  the  following  way  :  — 
The  fore  finger  is  placed  on  the  scrotum,  about  the 
centre  of  the  tumor  formed  by  the  hernial  sac.  It 
is  then  directed  through  the  external  ring  into  the 
inguinal  canal,  pushing  before  it  the  scrotum,  the 
hernial  sac,  and  its  coverings.  The  next  step  of 
the  operation  is  to  substitute  the  cylinder  for  the 
finger.  This  must  be  done  with  great  care.  The 
surgeon  should  assure  himself  that  the  cylindrical 
plug  has  passed  through  the  external  ring  into  the 
inguinal  canal,  and  that  it  and  the  invaginated 
structures  so  completely  fill  the  canal  that  no' 
intestine  can  protrude.  The  needle,  previously 
placed  in  the  cylinder  so  as  to  reach  the  orifice 
near  its  point,  but  not  to  project  beyond  it,  is  now 
thrust  through  the  invaginated  structures  and  the 
abdominal  wall.  This  fixes  the  cylinder  in  its 
place.  The  cover  is  now  adjusted,  and  by  turn- 
ing the  screw  is  made  to  press  the  living  tissues 
between  it  and  the  cylinder  cvenhr,  and  with 
moderate  force.  The  sharp  point  of  tlie  needle  is 
then  removed,  and  replaced  by  the  blnnt  knob. 
The  operation  being  finished,  the  patient  is  placed 
in  the  recumbent  position  in  bed,  with  his  knees 
flexed  and  the  scrotum  supported.  The  cover  of 
the  instrument  may  be  raised  and  readjusted  from 
day  to  day,  so  as  to  regulate  the  pressure.  In  a 
few  days  some  redness  and  swelling  will  manifest 
themselves  in  the  neighbourhood  of  the  puncture- 
and  before  the  first  week  has  passed  a  little  pus 
may  be  seen  to  oo7,e  from  it.  A  serous  fluid  may 
also  be  noticed  to  escape  from  between  the  inva- 
ginated skill  and  the  cylinder.  Tiie  whole  appa- 
ratus may  now  bo  removed  by  withdrawing  tlio 
needle,  and  the  invaginated  parts  will  be  found  to 
retain  their  position.    The  patient  must  keep  his 
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bed  for  another  week  or  a  fortnight,  during  whicli 
period  the  puncture  must  be  daily  dressed  and  a 
compress  and  band;ige  applied,  in  order  to  secure 
adhesion  of  the  sides  of  the  sac  and  consolidation 
of  the  invaginated  plug  with  the  walls  of  the  in- 
guinal canal.  A  light  truss  and  a  suspensory 
bandage  should  be  worn  for  the  next  three  months, 
and  violent  exercise  refrained  from.  After  this 
period  the  cure  may  be  considered  complete,  the 
truss  and  suspensory  bandage  may  be  dispensed 
with,  and  the  patient  be  permitted  to  undergo  bodily 
exertion  without  restraint.  In  the  after  treatment, 
Rothmund  endeavours  to  produce  adhesion  of  the 
surfaces  of  the  inverted  skin,  as  well  as  of  the  sac, 
and  for  this  purpose  he  smears  the  cylinder  with 
unguentura  cantharidis  ;  while  Wiitzer  is  content 
to  allow  the  invaginated  skin  to  take  its  chance  of 
adhesion,  or  otherwise,  depending  for  the  cure 
upon  obliteration  of  the  sac  and  its  adhesion 
with  its  coverings  to  the  interior  of  the  inguinal 
canal. 

In  t\\&  Medico- Qdrurgical  Transactions  for  1854, 
in  the  Medical  Times  and  Gazette  for  Jan.  23rd, 
1858.  and  in  the  Dublin  Quarterly  Journal  for  May 
of  the  same  year,  will  Ije  found  ample  information 
on  this  subject,  in  communications  by  Mr.  Spencer 
Weils.    With  regard  to  the  statistics  of  Vfiitzer's 
operation,  he  states,  at  page  360  of  the  last-named 
journal,  that  it  has  been  performed  about  fifty 
times  by  British  surgeons,  and  that  "  of  these  there 
has  not  been  a  death  or  dangerous  symptom  in  any 
one  case."  At  page  362,  op.  cit.  he  continues  :  "  I 
think  I  may  say,  therefore,  that  the  experience  of 
British  surgeons,  so  far  as  it  has  gone,  speaks 
strongly  in  favour  of  the  operation  ;  and  if  we  look 
to  the  continent  we  find  a  much  larger  score  of  re- 
corded experience.    WUtzer,  in  a  letter  to  me  in 
1853,  says :  "  I  am  not  able  at  present  to  give 
you  the  statistical  results  of  all  the  cases  upon 
which  I  have  operated,  as  I  have  not  time  to  col- 
late them.    I  can  now  only  say  that,  since  the 
autumn  of  1838,  I  have  frequently  practised  my 
operation  in  the  Cliniques  every  session,  before 
many  witnesses,  and  that  I  have  never  seen  severe 
peritonitis  follow  it,  still  less  any  fatal  result.  All 
those  operated  on  have  not  been  cured.  In  several, 
relapse  followed  :  but  this  was  traceable  either  to 
the  patient  leaving  off  the  truss  too  soon,  or  under- 
taking very  hard  bodily  labour  soon  after  the 
operation."     Professor  Sigmund,  of  Vienna,  in- 
formed me  that  he  had  performed  the  operation 
nineteen  times  in  the  great  hospital  of  that  city, 
with  complete  success  in  fifteen  cases.     No  death 
happened,  but  in  two  cases  there  was  some  gan- 
grene of  the  integuments,  and  in  two,  relapse 
occurred.    I  have  heard  that  death  did  follow  in 
one  case  at  Brussels,  but  that  the  operation  was 
very  unskilfully  performed  upon  a  patient  suffering 
at  the  time  from  primary  syphilis  ;  so  that  this 
misfortune  is  not  to  be  attributed  to  the  operation, 
but  to  the  operator. 

"  Last  autumn  I  was  in  Munich,  and  I  called  on 
Professor  Rothmund,  who  has  a  larger  experience 
of  the  operation  than  any  other  surgeon.  I  saw 
him  perform  the  operation  in  one  case,  and  saw 
two  men,  upon  whom  he  had  operated,  on  one 
three  days,  and  on  the  other  ton  days  before.  I 
had  a  long  conversation  both  with  the  professor 
and  Ins  assistants.  They  said  the  increasing  num- 
oer  of  patients  coming  for  operation  was  the  best 
Prool  of  Its  safety  and  success.  At  lirst  Rothmund 


found  it  difficult  to  induce  ten  patients  to  submit 
to  it  in  a  year  ;  now  they  apply  every  day.  They 
are  mostly  working  men,  and  one  tells  the  other 
how  he  has  been  cured.  On  inquiry  as  to  relapse, 
the  answer  confirmed  my  previous  impressions* 
namely,  that  in  cases  where  the  canal  is  not  larger 
than  to  admit  the  finger  easily,  the  radical  cure 
may  be  relied  on  with  almost  absolute  certainty, 
and  that  the  probability  of  relapse  increases  with 
the  size  of  the  canal  and  rings.  When  the  rings 
are  very  large  and  the  canal  very  short,  the  chief 
use  of  the  operation  is  to  make  a  truss  effective.  In 
these  cases  of  widely  dilated  rings  and  short  canal, 
my  impression  was  that  the  operation  might  be 
hazardous ;  but  the  experience  at  Munich  shows 
that  this  fear  is  unfounded,  provided  very  large 
cylinders  be  used,  so  that  the  rings  are  well  filled 
and  descent  of  intestine  by  the  side  of  the  cylinder 
is  impossible.  Rothmund  has  done  the  operation 
about  400  times  in  the  clinical  hospital  at  Munich, 
and  he  told  me  that  he  had  done  it  much  more  fre- 
quently in  private  practice,  so  that  he  felt  con- 
vinced he  must  have  operated  a  thousand  times, 
and  without  one  fatal  result." 

Gerdy^s  Method. — Invagination  of  the  scrotum,  to- 
gether with  the  hernial  sac  and  coverings,  originated 
with  M.  Gerdy.  His  plan  was  more  simple  than 
that  of  Wiitzer,  requiring  sutures  only  to  maintain 
the  invagination.  Having  invaginated  thestructures 
above  mentioned  as  far  as  possible  bj'-  the  finger, 
he  introduces  along  the  latter  a  canula  concealing  a 
needle  to  the  end  of  the  inverted  scrotum,  he  now 
presses  on  the  needle,  and  transfixes  the  structures 
covering  the  extremity  of  his  finger.  Two  points 
of  suture  being  thus  formed,  a  piece  of  bougie  is 
fixed  by  the  threads  over  the  parts  invaginated  in 
the  inguinal  canal.  By  these  means  inflammation 
and  adhesion  of  the  inverted  cutaneous  surface,  as 
well  as  of  the  other  tissues  occupying  the  canal,  are 
sought  to  be  effected.  A  compress  and  bandage 
should  be  methodically  applied  during  the  period 
required  for  the  consolidations  of  the  tissues  impli- 
cated in  the  operation. 

M'6s7ier's  Method.  —  Another  ingenious  plan 
for  accomplishing  the  radical  cure  of  a  redu- 
cible hernia  is  that  by  seton  combined  with  in- 
vagination, attributed   to  Mosner.     The  seton 
is  passed,  after  temporary  invBgination,  through 
the  summit  of  the  invaginated  structures.  These 
are  allowed  at  once  to  resume  their  natural  po- 
sition, and  when  unfolded  the  seton  will  of  course 
have  its  orifices  widely  separated;  one  will  be  in 
the  skin  of  the  scrotum,  and  the  other  in  that  of 
the  inguinal  region  opposite  the  position  of  the  in- 
ternal ring,  while  the  seton  itself  will  be  lodged  in 
the  inguinal  canal.  The  seton  composed  of  a  single 
or  double  thread  is  to  remain  for  a  fortnight  or 
three  weeks,  during  which  period  pressure  by 
a  compress  and  bandage  is  also  to  be  applied. 
The  resulting  inflammation  occupying  the  whole 
length  of  the  inguinal  canal,  cannot  fail  to  be  ac-'  • 
companied  by  the  deposit  of  more  or  less  of  adhe- 
sive material  and  by  suppuration.  When  the  seton 
is  withdrawn,  and  for  some  weeks  afterwards  mo- 
derate pressure  is  to  be  maintained  with  the  hope 
of  securing  adhesion  and  consolidation  of  the  parts 
forming  the  boundaries  of  the  canal. 

The  following  table  of  the  results  of  Wulzcr's 
and  of  Mosner's  operation  is  given  by  Rothmund. 
{N&laton,  Elemens  dc  Palhologio  Chirtirgicalo,  vol. 
iv.  p.  223.) 
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tinctly  made  out.  When  the  point  of  the  finger 
has  reached  the  internal  opening,  it  will  be  placed 
behind  the  lower  border  of  the  internal  oblique 
muscle,  the  position  of  which  will  be  made  more 
evident  to  the  operator  by  hooking  it  forward  upoa 
the  point  of  the  finger.  He  will  then  be  sensible 
of  the  edge  of  the  conjoined  tendon  (into  which 
the  muscle  is  inserted  internally),  at  the  outer 
side  of  his  finger  (in  reference  to  his  own  hand), 
passing  downwards  behind  the  canal,  to  be  in- 
serted with  Ginibernat's  ligament  into  the  pecti- 
neal line  of  the  pubes.  Next,  a  stout  blunt- 
pointed  needle  mounted  on  a  strong  handle,  witli 
a  well  marked  curve,  is  to  be  passed  along  the 
outer  border  of  the  invaginating  finger,  and  pushed 
through  the  conjoined  tendon  and  internal  pillar 
of  the  external  ring,  till  the  point  is  seen  to  raise 
the  skin  on  the  surface  of  the  finger.  In  this 
manoeuvre  the  point  of  the  needle  must  be  care- 
fully preceded  by  that  of  the  finger.  The  skin  is 
then  to  be  drawn  inwards  and  a  little  upwards,  as 
much  as  its  attachments  will  allow  it  to  slide,  and 
the  point  (>f  the  needle  pushed  through.  A  strong 
smooth  hempen  thread  (well  waxed,  and  then 
soaped)  is  then  passed  through  the  needle's  eye, 
and  the  latter  withdrawn,  leaving  one  end  of  the 
thread  in  the  puncture.  The  invaginating  finger 
is  then  passed  behind  Poupart's  ligament,  between 
it  and  the  spermatic  cord,  as  far  from  the  edge  of 
the  external  pillar  of  the  external  ring,  and  as 
near  to  the  internal  ri;  g,  as  possible.  The  liga- 
ment may  then  be  raised  forwards  towards  the 
surface  upon  the  finger.  The  needle  carrying  the 
end  of  the  ligature  which  it  has  before  withdrawn, 
must  then  be  passed  along  the  internal  border  of 
the  invaginating  finger  to  the  deep  surface  of 
Poupart's  ligiiment,  about  its  centre  (midway 
between  the  iliac  and  pubic  spines),  and  pushed 
carefully  through  towards  the  skin.  When  its 
■poitit  begins  to  raise  the  skin,  the  latter  is  to  be 
again  slid  outwards  and  a  little  downwards  till 
the  point  of  the  needle  appears  at  the  puncture 
before  made:  through  this  the  instrument  is  to  be 
a  second  time  pushed,  the  loop  of  the  thread 
seized,  and  the  needle  again  withdrawn,  leaving  a 
loop  in  the  puncture  and  carrying  the  free  end  of 
the  thread.  The  invaginating  finger  is  then  to  be 
again  placed  on  the  inner  side  of  the  spermatic 
cnrd,  which  is  to  be  pushed  outwards  by  it.  The 
point  of  the  finger  is  then  to  be  pressed  against 
the  centre  of  the  posterior  wall,  so  as  to  push  back 
the  conjoined  tendon,  etc.  The  thick  tendinous 
structure,  formed  by  the  trianguliir  ligament  and 
conjoined  tendon,  will  then  be  felt  covering  the 
edge  of  the  rectus  muscle  on  the  inner  side  of  the 
finger,  raised  by  the  muscle  considerably  in  relief. 
Into  this  the  needle  is  to  be  next  thrust,  so  as  to 
take  up  a  portion  of  it  about  half  an  inch  above 
the  pubic  spine,  close  to  its  insertion  into  the  pec- 
tineal line,  and  external  to  the  border  of  the  rectus 
muscle,  which  affords  a  very  plain  guide,  and  pro- 
tects the  peritoneum  from  injury. 

By  sliding  the  original  puncture  in  the  skin 
downwards  to  its  utmost  extent,  tlie  needle  can 
easily  be  passed  a  third  time  througli  it.  The 
needle  is  then  freed  from  the  ligature  and  with- 
drawn. We  have,  then,  passing  through  the  punc- 
ture of  tho  skin  in  the  groin,  the  two  ends  of  the 
ligature  and  a  central  loop.    The  upper  of  the 

cou- 


Ndlaton  comes  to  the  conclusion  that  in  children 
and  in  adults  up  to  the  age  of  thirty-five,  the  pres- 
sure of  a  truss  should  be  depended  upon  for  the 
radical  cure  of  a  reducible  hernia;  but  that  after 
this  age  some  operation  on  the  principle  of  invagi- 
nation should  be  performed,  or  the  injection  of 
iodine  into  the  hernial  sac  be  practised.  Of  this 
latter  metliod  he  speaks  with  little  confidence, 
both  as  to  its  efficacy  and  as  to  the  certainty  of  lodg- 
ing the  iodine  solution  in  the  sac,  without  at  the 
same  time  infiltrating  the  cellular  tissue  by  any 
of  the  instruments  contrived  for  that  purpose. 

Mr.  Wuod''s  Method. — The  subcutaneous  inva- 
gination of  the  hernial  sac  and  its  coverings,  com- 
bined with  a  mure  definite  approximation  of  the 
•walls  of  the  inguinal  canal,  by  a  more  methodical 
and  scientific  application  of  sutures,  as  suggested 
by  Mr.  Wood,  requires  a  detailed  description  for 
its  proper  comprehension,  and  in  justice  to  that 
gentleman  I  transcribe  his  own  account  of  the 
operation.  {Medico- Chirurgieal  Transactions,  vol. 
xliii.  p.  76.) 

*'  The  pubes  and  scrotum  of  the  affected  side 
being  shaved,  the  patient  should  be  laid  upon  his 
back"  with  the  shoulders  raised.  The  surgeon  will 
find  it  most  convenient  to  stand  on  the  side  to  be 
operated  on.  The  hernia  must  then  be  reduced, 
and  held  up  by  an  assistant  pressing  with  his 
fingers  over  the  internal  ring.  With  a  small  nar- 
row bladed  tenotomy  knife,  an  incision  is  made  to 
the  depth  of  the  skin  only,  of  about  three  quarters 
of  an  inch  in  length,  in  the  scrotum  over  the  centre 
of  the  lower  part  of  the  hernial  tumor,  at  least  two 
inches  below  the  spine  of  the  pubes.  Then  the 
knife  being  insinuated  flatways  between  the  skin 
and  fascia,  is  made  to  separate  the  former  from  the 
latter  all  round  the  edges  of  the  incision,  over  an 
area  of  at  least  two  inches  in  vertical  by  one  and 
a  half  inch  in  transverse  diameter.  This,  from  the 
loose  attachment  of  the  skin  at  this  part,  is  easily 
done.  The  knees  of  the  patient  should  next  be 
drawn  up  towards  the  abdomen,  and  held  together 
80  as  to  relax  the  structures  connected  with  Pou- 
part's ligament.  Then  the  forefinger  of  the  opera- 
tor is  passed  through  the  opening  in  the  skin  and 
made  to  invaginate  the  detached  fascia  through  the 
external  ring  into  the  inguinal  canal.  This  will  bo 
most  effectually  done  by  using  the  right  hand  for 
the  right  side  and  vice  vcrsd.  The  operator  should 
endeavour  to  commence  the  invagination  of  the 
fascia  from  as  low  a  point  as  the  external  incision 
will  admit,  so  as  to  push  the  finger  as  much  as  pos- 
sible between  the  sac  of  the  hernia  and  the  sperma- 
tic cord,  which  should  at  the  same  time  be  put  on 
the  stretch  by  traction  upon  the  testis  with  the 
disengaged  hand.  The  invaginating  finger  should 
be  made  to  reach  the  internal  opening  of  the 

hernia.  ^       u  j  jci  t 

"The  position  of  the  spermatic  cord,  lying  above  ends  passes  through  the  upper"part"of  \'he 
and  behind  Poupart's  ligament,  can  then  bo  dis-  j  joined  tendon,  where  the  fibres  of  the  oblique 
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muscle  begin  to  be  inserted  on  it ;  the  lower, 
through  the  triangular  ligament  and  conjoined 
tendon,  close  to  the  insertion  of  Girabeinat's  and 
Poupart's  ligaments  into  the  pubis  ;  and  both 
through  the  aponeurosis  of  the  external  oblique 
forming  the  inner  pillar  of  the  ring.  The  central 
loop  passes  through  the  centre  of  Poupart's  liga- 
ment and  the  lower  fibres  of  the  internal  oblique 
muscle  arising  from  it.  Thus,  we  leave  in  the 
canal  two  threads  passing  across  the  invaginated 
fascia,  and,  in  large  and  old  cases,  across  the  sac, 
immediately  above  and  in  front  of  and  investing 
the  spermatic  cord,  and  connecting  the  inferior 
and  external  boundary  of  the  canal  or  Poupart's 
ligament  with  the  superior  internal  and  posterior 
boundaries  formed  by  the  fascia  transversalis  con- 
joined tendon  and  triangular  ligament.  A  pad  of 
boxwood,  or  what  is  still  better,  of  glass  or  porce- 
lain, about  two  inches  long  and  one  inch  wide, 
flattened  so  as  to  be  oval  in  section,  and  with  the 
ends  rounded  off,  is  next  applied  obliquely  upon 
the  skin,  along  the  course  of  the  inguinal  canal, 
with  the  centre  opposite  the  puncture.  The  two 
free  ends  of  the  ligature  are  drawn  to  the  outer 
side,  and  the  loop  to  the  inner  side  of  the  pad,  so 
as  to  cross  beneath  it.  One  end  of  the  thread  is 
then  passed  through  the  loop  and  tied  in  a  loop 
knot  to  the  other." 

Where  operative  procedure  is  undertaken  for 
the  radical  cure  of  hernia,  I  am  much  inclined 
to  recommend  the  more  simple  methods  of 
Gerdy  and  of  Mosner  to  the  profession,  for 
further  trials,  in  preference  to  the  more  com- 
plicated proceedings  of  Wiitzer,  Rothmund,  and 
of  Mr.  Wood.  I  would  venture  also  to  suggest  a 
combination  of  Gerdy's  and  Mr.  Wood's  opera- 
tion, in  which  the  sutures  might  be  applied  to  the 
boundaries  of  the  inguinal  canal  as  nearly  as  pos- 
sible according  to  Mr.  Wood's  directions,  but 
passed  through  the  invaginated  skin,  instead  of 
subcuianeously,  as  above  described.  Lastly,  it  ap- 
pears to  me  that,  to  Mcisner's  longitudinal  seton, 
transverse  ones  might  be  advantageously  added,  or 
that  Gerdy's  operation  with  an  upper,  lower,  and 
central  suture  instead  of  an  upper  one  only,  might 
be  more  effectual] 
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Before  the  beginning  of  the  sixth  month  of  the 
foetal  state,  the  testicle  is  situated  just  below  the 
kidney,  upon  the  psoas  muscle,  where  it  receives 
its  arteries  from  the  aorta,  and  sends  its  vein  on  the 
right  side  into  the  lower  vena  cava,  and,  on  the 
left,  into  the  corresponding  renal  vein;  and  where 
also  it  receives  a  covering  from  the  peritoneum,  just 
like  the  other  abdominal  viscera.  From  the  lower 
part  of  the  testicle  and  epidydimis  proceeds  a  long 
fibrous  substance,  called  the  guhernaculum,  and  it 
lies  in  the  track  which  that  organ  afterwards 
follows  in  its  descent  into  the  scrotum.  The  gu- 
beriiaculum  is  believed  to  have  some  influence  in 
guidiiig  the  testicle  in  the  right  course  to  its  final 
situation.  Between  the  beginning  of  the  sixtli 
month,  and  end  of  the  seventh,  the  testicle  has  either 
descended  as  low  as  just  above  the  abdominal  ring, 
or  else  is  passing  through  it,  or  arrived  a  little 
below  it.     (^Wrisbcrg.  Comm.  Reg.  Societ.  G'oitinq. 

When  the  testicle  passes  through  the  abdo- 
minal ring  into  the  scrotum,  it  is  received  into  a 
production  of  the  peritoneum,  wliich  afterwards 


constitutes  the  tunica  vaginalis  reflexa;  while  that 
peritoneal  investment,  which  was  given  to  the  tes- 
ticle in  the  loins,  is  closely  adherent  to  the  tunica 
albuginea. 

According  to  Sir  Astley  Cooper,  it  is  in  the  eighth 
month,  that  the  testis  passes  out  of  the  abdominal 
ring,  "  bringing  with  it  a  portion  of  the  peritoneum, 
which  is  previously  somewhat  looser  at  the 
lower  part  of  the  abdomen,  than  elsewhere,  and 
which  becomes  afterwards  the  tunica  vaginalis." 
{On  Hernia,  part  i.  p.  74,  ed.  2.) 

After  the  descent  of  the  testicle  into  the  scro- 
tum, the  communication,  between  the  cavity  of 
the  tunica  vaginalis  and  that  of  the  abdomen, 
commonly  becomes  obliterated,  which  latter  event 
is  usually  effected  before  birth,  sometimes  not  till 
afterwards;  and,  in  a  few  subjects,  even  as  late  as 
the  adult  state,  or  it  may  remain  open  throughout 
life. 

In  congenital  hernia,  the  protruded  viscera 
are  situated  in  the  tunica  vaginalis,  in  contact 
with_  the  testicle  ;  having  descended  into  this 
position  before  the  closure  of  the  communication 
with  _  the  abdomen.  Of  course,  the  timica  va- 
ginalis itself  is  the  hernial  sac.  The  nature  of 
this  case  was  not  understood,  until  it  was  elu- 
cidated by  Plaller  in  1755,  and  the  two  Hunters 
in  1762  and  1764.  (See  W.  Hunter's  Med.  Com- 
ment. ;  Holler's  Opuscula  Fatliolog.  and  Opera 
Minora,  S.)  Before  the  periods  here  specified, 
surgeons  imputed  the  circumstance  of  the  contents 
of  the  hernia  and  testicle  being  in  contact,  to  the 
bowels  having  made  their  way,  by  laceration, 
through  the  tunica  vaginalis,  from  the  ordinary 
sac  of  an  inguinal  hernia. 

From  the  term  congenital,  we  might  suppose, 
that  this  hernia  always  existed  at  the  time  of 
birth.  The  protrusion,  however,  seldom  occurs 
till  after  this  period,  on  the  operation  of  the  usual 
exciting  causes  of  herniag  in  general.  It  does 
not  commonly  happen  till  some  months  after 
birth ;  and,  in  certain  instances,  not  till  a  late 
period.  Mr.  Hey  relates  a  case,  in  which  a 
hernia  congenita  was  first  formed  in  a  young  man, 
aged  sixteen,  whose  right  testis  had,  a  little  while 
before  the  attack  of  the  disease,  descended  into 
the  scrotum.  In  the  generality  of  cases,  wliich 
actually  take  place  during  the  slow  descent  of  the 
testicle  towards  the  scrotum  before  birth,  the  event 
may  be  referred  to  that  organ  having  contracted  an 
adhesion  to  a  piece  of  intestine,  or  omentum,  in  its 
passage  to  the  ring.  In  an  infant,  which  died  a  few 
hours  after  birth,  Wrisberg  found  one  testicle, 
which  had  not  passed  the  ring,  adhering,  by  means 
of  a  few  slender  filaments,  to  the  omentum,  just 
iihovo  this  aperture.  Sometimes,  adhesions  of  the 
testicle  to  the  adjacent  viscera,  instead  of  leading 
to  the  formation  of  a  congenital  hernia,  only  pre- 
vent the  descent  of  the  former  organ.  Cloquet  ex-  j 
amined  the  body  of  an  old  man,  in  which  the  left 
testicle  lay  on  the  psoas  and  iliacus  muscles,  con 
iiected  to  the  sigmoid  flexure  of  the  colon,  whil 
an  inguinal  hernia  existed  on  the  same  side. 
cherchcs,  &c.  p.  24.)  Sometimes,  no  protrusion 
at  all  happens,  even  though  the  communication 
between  the  tunica  vaginalis  and  abdomen  con- 
tinue open  in  the  adult  subject,  as  is  particularly 
exemplified  in  a  case,  recorded  bj'  Hessclbach, 
where  such  communication  existed  on  each  sida 
in  a  man,  thirty-eight  years  of  age,  without  any 
hernia.  {AfcJ.  Chir.  Zciiimg,  1819,  p.  110.)  The 


hernia  may  protrude  for  the  first  time  in  an  adult. 
(See  Case  bt/  Sir  A.Cooper,  On  Hernia,  part  i.  p.  75, 
ed.  2.) 

The  appearance  of  a  hernia  in  very  early  in- 
fancy, Mr.  Pott  observes,  -will  always  make  it 
probable  that  it  is  of  this  kind;  but,  he  was  not 
correct  in  asserting  that,  in  an  adult,  there  is  no 
reason  for  supposing  rupture  to  be  of  this  sort,  but 
the  patient  having  been  afflicted  with  it  from  his 
infancy;  and  that  there  is  no  external  mark  or 
character,  whereby  it  can  be  certainly  distinguished 
from  one  contained  in  a  common  hernial  sac.  This 
statement  is  erroneous,  inasmuch  as  the  hernia 
congenita,  while  the  bowels  are  down,  is  attended 
with  difficulty  or  impossibility  of  feeling  the 
testis,  which  part  in  the  common  scrotal  hernia 
is  always  distinguishable  under  the  fundus  of  the 
;  hernial  sac. 

Mr.  Pott  notices  that  "  in  very  young  chil- 
I  dren  a  piece  of  intestine,  or  omentum,  may  get 
pretty  low  down  in  the  sac,  while  the  testicle  is 
still  in  the  groin,  or  even  within  the  abdomen. 
In  this  case  the  application  of  a  truss  would  be 
highly  improper ;  for,  in  the  latter,  it  might  pre- 
vent the  descent  of  the  testicle  froiji  the  belly 
into  the  scrotum  ;  in  the  former,  it  must  neces- 
sarily bruise  and  injure  it,  give  a  great  deal  of 
unnecessary  pain,  and  can  prove  of  no  real  use. 
■  Such  bandage,  therefore,  ought  never  to  be  ap- 
plied on  a  rupture  in  an  infant,  unless  the  tes- 
.  tide  can  be  fairly  felt  in  the  scrotum,  after  the  gut 
or  caul  is  replaced  ;  and  when  it  can  be  so  felt,  a 
truss  can  never  be  put  on  too  soon."  This  is  also 
the  advice  delivered  by  Sir  A.  Cooper. 

As  Mr.  Pott  has  explained,  an  old  rupture, 
originally  congenital,  is  subject  to  a  stricture  made 
by  the  sac  itself,  as  well  as  to  that  produced  by  the 
abdominal  ring,  or,  as  might  have  been  added,  to 
that  caused  by  the  superior  opening  of  the  ingui- 
nal canal.  The  fact  he  noticed  several  times, 
both  in  the  dead  and  in  the  living.  "  I  have  seen 
(says  he)  such  stricture  made  by  the  sac  of  one 
of  these  herniee  as  produced  all  those  bad  symp- 
toms which  render  the  operation  necessary  ;  and  I 
have  met  with  two  different  strictures,  at  near  an 
inch  distance  from  each  other,  in  the  body  of  a  dead 
boy,  about  fourteen,  one  of  which  begirt  the  in- 
■-  testine  so  tight  that  I  could  not  disengage  it  with- 
out dividing  the  sac. 

"  In  this  kind  of  hernia  I  have  also  more  fre- 
quently found  connections  and  adhesions  of  the 
parts  to  each  other  than  in  the  common  one ; 
(see  also  Sir  A.  Cooper.,  op.  cit.  part  i.  p.  70.) 
but  tiiere  is  one  kind  of  connection  sometimes  met 
with  in  the  congenital  hernia,  which  can  never 
be  found  in  a  common  hernial  sac,  and  which  rnay 
require  all  the  dexterity  of  an  operator  to  set  free; 
I  mean  that  of  the  intestine  with  the  testicle. 

"  If  a  large  quantity  of  fluid  should  be  col- 
lected in  the  sac  of  a  congenital  hernia,  and,  by 
adhesions  and  connections  of  the  parts  within, 
the  entrance  into  it  from  the  abdomen  should  be 
totally  closed  (a  case  which  I  have  twice  seen), 
the  tightness  of  the  tumor,  the  difficulty  of  dis- 
tinguishing the  testicle,  and  the  fluctuation  of 
the  fluid,  may  occasion  it  to  be  mistaken  for  a 
common  hydrocele;  and  if,  without  attending  to 
other  circumstance.%  but  trusting  merely  to  the  feel 
and  look  of  the  scrotum,  a  puncture  bo  hastily 
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_  This  complication  may  be  known,  if  no  adhe- 
sions have  taken  place,  by  returning  all  the  con- 
tents of  the  tumor  into  the  abdomen,  while  the 
patient  is  in  the  horizontal  posture.  "  Then,  by 
putting  the  finger  against  the  abdominal  ring,  the 
water  will  slip  by  it,  and  fall  down  into  the  scro- 
tum, producing  a  transparent  tumor,  or  true  hy- 
drocele ;  after  which,  if  the  pressure  of  the  finger 
is  a  little  lessened  at-  the  ring,  and  the  patient  is 
desired  to  cough,  the  intestine  and  omentum  will 
be  felt  falling  down  into  their  former  situation." 
(See  Sir  A.  Cooper,  On  Hernia,  part  i.  p.  75, 
ed.  2.) 

Mr.  Pott  also  believed  that  common  ruptures, 
or  those  in  a  peritoneal  sac,  are  generally  gradu- 
ally formed,  that  is,  they  are  first  inguinal,  and  by 
degrees  become  scrotal;  but  that  the  congenital 
are  seldom  remembered  by  the  patient  to  have 
been  in  the  groin  only.  As  the  tunica  vaginalis  is 
thicker  than  the  peritoneum,  the  contents  of  a 
congenital  hernia  are  not  so  easily  felt  as  those 
of  a  common  rupture.  In  children  the  hernia 
generally  contains  intestine  only,  the  omentum  not 
being  in  them  sufficiently  long  commonly  to  pro- 
trude. 

The  sac  of  a  congenital  hernia,  especially  when 
the  case  is  strangulated,  is  everywhere  equally 
tense  (Hesselbach,  p.  36),  and  below  it  the  testis 
cannot  be  felt. 

The  reader  must  not  conclude,  however,  from 
the  above  account  that  every  rupture  in  children 
is  congenital.  Mr.  Lawrence  has  related  a  case 
of  strangulated  inguinal  hernia  not  congenital, 
which  took  place  in  an  infant  only  fourteen  months 
old  (p.  65,  ed.  3). 

The  common  inguinal  hernia,  which  first  pro- 
trudes at  the  inner  opening  of  the  inguinal  canal, 
and  which  has  the  epigastric  artery  on  the  inner  side 
of  its  neck,  as  already  explained,  has  been  named 
by  Hesselbach  eaiernal;  while  the  less  common  in- 
stance, in  which  the  viscera  burst  directly  through 
the  aponeuroses  of  the  transverse  and  internal 
oblique  muscles,  and  pass  directly  out  of  the  ab- 
dominal ring,  leaving  the  epigastric  artery  on  the 
outer  side  of  the  neck  of  the  sac,  is  distinguished 
by  the  epithet  internal.    (Atiat.  Chir.  Abhandlung 
ubc.r  den   Ursprtmg  der  Leistenbriichc ;  Wiirzb. 
1806.)     "The  inguinal  congenital  hernia  (says 
Scarpa)  cannot  be  divided  into  external  and  ik- 
ternal.    It  is  evident  that  it  must  always  be 
external,  since  the  neck  of  the  tunica  vaginalis 
invariably  corresponds  to  the  point  at  which  the 
spermatic  cord  passes  under  the  margin  of  the 
transverse  muscle.     As  for  other  circumstances 
the  tunica  vaginalis  lies  in  its  whole  course  in 
the  same  manner  as  the  sac  of  a  common  ingui- 
nal hernia.  Like  this,  it  passes  completely  through 
the  inguinal  canal  from  one  end  to  the  other,  resting 
upon  the  anterior  surface  of  the  spermatic  cord. 
Consequently,  it  passes  between  the  separation  of 
the  inferior  fibres  of  the  obliquus  internus  and  the 
principal  origin  of  the  cremaster  muscle.  (See 
Wrisbcrg.  Si/llog.  Comment.  Anat.  p.  20.)  After 
coming  out  of  the  ring,  as  it  is  always  united  to 
the  spermatic  cord,  it  is  enclosed  in  the  muscular 
and  aponeurotic  sheath  of  the  cremaster  muscle 
which  accompanies  it  to  the  bottom  of  the  scrotum! 
Since  the  tunica  vaginalis,  including  the  displaced 
viscera,  enters  the  inguinal  canal  on  the  outside 


made,  it  may  create  a  great  deal  of  trouble,  and  of  the  point,  at  which  the  spermatic  cord  crosses 
possibly  do  fatal  mischief."    ( Works  vol.  ii.)        I  the  epigastric  artery,  it  is  manifest  that,  as  it  fol 
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lows  exactly  the  direction  of  this  cord,  it  must 
also  cross  the  artery,  and  remove  it  from  the  outer 
to  the  inner  side  of  the  ring,  according  to  the  me- 
chanism alreadj"-  explained  in  speaking  of  the  com- 
mon inguinal  hernia.  Hence  the  displacement  of 
the  epigastric  artery  constantly  happens  in  the  in- 
guinal congenital,  just  as  it  does  in  the  ordinary 
external  inguinal  hernia. 

"  But,  if  these  two  species  of  inguinal  herniEe 
have  some  analogy  to  each  other,  in  regard  to  the 
parts  which  constitute  them,  yet  they  present  some 
remarkable  differences.  1.  The  common  inguinal 
hernia,  whether  internal  or  external,  when  it  ex- 
tends into  the  scrotum,  cannot  descend  beyond  the 
point  at  which  the  spermatic  vessels  enter  the 
testicle.  There  the  cellular  substance  of  the  sper- 
matic cord  terminates.  There  the  hernial  sac 
must  also  unavoidably  terminate.  On  the  contrary, 
in  the  congenital  hernia  the  viscera  may  descend 
lower  than  the  testicle,  with  which  they  are  in  im- 
mediate contact ;  and,  at  length,  they  even  occupy 
the  situation  of  this  organ,  which  is  then  pushed 
upward  and  backward.  2.  In  the  case  of  a  con- 
genital hernia,  the  descent  of  the  viscera  from_  the 
groin  to  the  scrotum  commonly  takes  place  in  a 
very  short  time,  and  in  some  measure  precipitately. 
It  is  much  slower  and  more  gradual  in  the  ordinary 
inguinal  hernia.  The  reason  of  this  difference  is 
very  plain.  In  the  first  case,  the  descent  of  the 
testicle  and  the  formation  of  the  tunica  vaginalis 
have  opened  and  prepared  the  way,  which  the 
viscera  must  follow  in  forming  a  protrusion;  while, 
in  the  second,  the  hernial  sac  cannot  descend  into 
the  scrotum,  but  by  gradually  elongating  the  layers 
of  the  cellular  substance,  which  joins  it  to  the  sur- 
rounding parts.  This  fact  is  so  generally  known 
that  experienced  practitioners  consider  the  promp- 
titude with  which  the  viscera  have  descended  from 
the  groin  to  the  bottom  of  the  scrotum,  as  a  charac- 
teristic sign  of  a  scrotal  congenital  hernia."  (Scarpa 
Traile  des  Hernics,  p.  73,  &c. ;  Hesselhach,  p.  35, 
Foil ;  Sir.  A.  Cooper,  part  i.  p.  79,  ed.  2.) 

In  the  hernia  congenita,  the  spermatic  artery  and 
vein  are  sometimes  on  one  side  of  it,  and  the  vas 
deferens  behind  it.  A  preparation,  exhibiting  this 
alteration  of  the  cord,  may  be  seen  in  the  museum 
of  St.  Thomas's  Hospital. 

If  circumstances  will  admit  of  a  truss  being  ap- 
plied and  worn,  in  cases  of  congenital  hernia,  in 
young  subjects,  there  will  be  a  considerable  chance 
of  a  radical  cure  being  effected,  in  consequence  of 
the  natural  propensity  of  the  opening  between  the 
abdomen  and  tunica  vaginalis  to  become  closed. 

In  the  operation,  the  surgeon  has  to  lay  open 
the  tunica  vaginalis,  instead  of  a  common  hernial 
sac  ;  but,  as  Sir  Astlcy  Cooper  judiciously  recom- 
mends, that  membrane  should  not  be  opened  low 
down  ;  ]  st,  because  a  sufficiency  of  it  should  always 
be  loft  to  cover  the  testicle  ;  and,  2ndly,  because 
the  spermatic  artery  and  vein  are  situated  obliquely 
on  the  front  and  lower  portion  of  the  tumor.  The 
incision  should  begin  at  the  upper  part  of  the 
abdominal  ring,  and,  in  large  hernias,  extend  to  a 
little  above  the  testicle.  This  lays  bare  the  in- 
tercolumnar  fascia,  the  cremaster  muscle,  and  the 
fascia  infiradibuliformis,  which  cover  the  tunica 
vaginalis.  This  latter  membrane  is  then  to  be 
cautiously  opened,  and  divided  in  the  direction  of 
the  first  incision,  to  within  an  inch  of  the  abdominal 
ring  above  ;  but  downwards  no  lower  than  the 
upper  part  of  the  testicle,  as  a  sufficient  quantity 


of  the  tunica  vaginalis  should  be  left  to  cover  this 
organ.  (See  Sir  A.  Cooper,  op.  cit.  p.  78,  part,  ii.) 
If  the  hernia  were  large,  and  it  had  been  for  any 
time  irreducible,  the  same  experienced  surgeon 
would  advise  the  return  of  the  parts  without  in- 
spection, if  the  stricture  could  be  removed  without 
opening  the  tunica  vaginalis.  The  stricture  is  to 
be  divided  on  the  same  principle  as  that  of  an 
oblique  inguinal  hernia,  and  much  in  the  same 
manner.  As,  in  a  case  of  congenital  hernia,  the 
parts  are  always  protruded  on  the  outside  of  the 
epigastric  artery,  the  stricture  may  be  safely  di- 
vided towards  the  ilium,  as  well  as  directly  upwards. 
{Lawrence,  On  Ruptures,  p.  507,  ed.  4.)  The  tunica 
vaginalis  having  been  opened,  the  finger  is  to  be 
passed  into  it,  the  seat  of  stricture  ascertained,  and, 
if  this  be  at  the  abdominal  ring,  Sir  A.  Cooper  re- 
commends the  dilatation  to  be  made  by  insinuating 
the  knife  between  the  sac  and  the  ring.  "  If," 
says  he,  "the  impediment  to  the  return  of  the 
hernia  is  formed  by  the  transversalis  muscle,  the 
knife  (still  on  the  anterior  side  of  the  sac)  is  to  be 
carried  up  to  it  (the  stricture)  through  the  ring  ; 
but,  if  the  stricture  is  in  the  tunica  vaginalis 
itself,  at  its  orifice  into  the  abdomen,  the  knife 
must  be  introduced  within  it,  and  the  strictured 
part  cautiously  divided."  (Op.  cit.  part  ii.  p.  78.) 
According  to  Sir  Astley  Cooper,  the  stricture  is 
generally  about  an  inch  and  a  half  from  the  abdo- 
minal ring,  except  in  large  cases,  when  it  is  nearer 
to  it.  The  parts  having  been  reduced,  the  edges 
of  the  wound  are  to  be  brought  together,  and  re- 
tained so  by  means  of  one  or  two  sutures,  and 
sticking-plaster. 

Instances  of  strangulated  congenital  inguinal 
hernia  in  young  children,  are  exceedingly  rare. 
Their  possibility,  however,  should  be  remembered, 
and  even  the  occasional  necessity  for  operating. 
Thus,  Mr,  Adams'  was  called  upon  to  perform  the 
operation  on  a  child,  eighteen  months  old,  with  this 
species  of  hernia  strangulated ;  and  the  case  ended 
favourably.  (See  Dublin  Journ.  of  Med.  Science, 
vol,  ii.  p.  321.) 

[My  experience  does  not  lead  me  to  acquiesce 
in  the  opinion  here  expressed  as  to  the  extreme 
rarity  of  the  occurrence  of  strangulations  in  young 
children.  Two  such. cases  have  occurred  in  my  own 
practice,  and  Mr.  James  Lane  lately  operated  on 
an  infant  four  weeks  old  for  strangulated  congenital 
hernia.    These  cases  terminated  successfully.] 

Encysted  or  Infantile  Hernia. 

A  new  species  of  hernia  congenita  was  described 
by  the  late  Mr.  Hey,  in  which  a  sac,  containing 
the  viscera,  is  included  in  the  tunica  vagin.'ilis.  lie 
conceived  that  it  arose  from  the  parts  being  pro- 
truded, after  the  communication  between  the  abdo- 
men and  tunica  vaginalis  had  been  closed,  but  not 
effectually,  so  that  the  peritoneum  was  carried  down 
along  with  the  intestine,  and  formed  a  hernial  sac 
within  the  tunica  vaginalis.  Such  a  hernia  can 
only  be  produced,  while  the  original  tunica  vagi- 
nalis remains,  in  the  form  of  a  bag,  as  high  as  the 
abdominal  ring.  Sir  Astley  Cooper  believes,  that 
the  tunica  vaginalis  becomes  closed  at  the  ring,  but 
remains  open  above  and  below  it.  (On  Hernui, 
part.  i.  ed.  2.)  Mr.  Hey  called  the  case  hernia 
infantilis  ;  Sir  A.  Cooper  encysted  vagind  hernia. 
The  testis  is  not  involved,  and  can  be  distmctly 
felt  below  the  hernia.  The  tunica  vaginalis  ought, 
in  this  case,  to  be  freely  opened.  The  strangulation, 
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which  arises  from  the  contracted  state  of  the  mouth 
of  the  sac,  may  be  safely  divided,  either  upwards, 
as  directed  by  Sir  Astley  Cooper,  or  upwards  and 
outwards.  Operators  should  be  aware  of  the  pos- 
sibility of  having  a  sac  to  divide,  after  laying  open 
the  tunica  vaginalis.  (See  Hey's  Practical  Obs. 
p.  221  ;  Dr.  BallingaU,  in  Edin.  Med.  Journ 
No.  87,  p.  464  ;  and  Sir  A.  Cooper''s  Work  On 
Hernia,  p.  79,  part.  i.  ed.  2.) 

Mr.  C.  H.  Todd  mentions  various  anatomical 
facts,  which  convince  him,  that  "the  generally 
received  opinion,  respecting  the  formation  of  hernia 
infantilis,  is  erroneous ;  and  that,  in  no  instance,  is 
the  sac  in  actual  contact  with  the  testicle."  Mr, 
Todd  believes,  that  the  hernial  sac  is  protruded 
completely  within  the  cellular  sheath  of  the  cord; 
and  that,  when  it  depends  near  to  the  point  of 
insertion  of  the  spermatic  vessels  into  the  testicle, 
its  fundus  comes  in  contact  with  the  upper  part  of 
the  tunica  vaginalis  testis,  and  receives  from  it,  on 
its  lower  surface,  a  serous  covering,  proportioned  to 
the  magnitude  of  the  tumor,  or  degree  of  disten- 
tion of  the  sac.  He  also  thinks,  that,  although  this 
hernia  is  more  easily  formed  in  an  infant,  it  may 
occur  at  any  period  of  life.  In  University  College 
Hospital,  two  examples  of  this  hernia  have  oc- 
curred in  adult  persons,  within  the  last  two  years. 
It  is  a  case  that  appears  to  be  often  combined  with 
hydrocele.  The  most  certain  diagnostic  symptoms 
seem  to  Mr.  Todd  to  be ;  first,  the  testicle  being 
situated  at  the  lowest  part  of  the  hernia,  .ilthough 
the  tumor  is  unusually  large.  Secondly,  the 
possibility  of  making  the  fluid  in  the  tunica  vagi- 
nalis, when  a  fluid  is  lodged  in  it,  pass,  by  means 
of  a  little  pressure,  for  some  distance  in  front  of 
the  hernial  sac,  towards  the  abdominal  ring.  If 
an  operation  were  necessary  for  the  relief  of  stran- 
gulation, Mr.  Todd  deems  it  quite  practicable  in 
many  instances  to  open  the  hernial  sac,  without 
dividing  the  tunica  vaginalis.  The  prudence  of 
acting  in  this  way,  however,  will  depend  on  the 
extent  of  that  part  of  the  anterior  surface  of  the 
sac,  which  is  not  covered  by  the  serous  membrane 
of  the  testicle.  Mr.  Todd  would  not  extend  the 
incision  to  the  bottom  of  the  tumor,  and,  after 
cautiously  opening  the  sac,  near  the  abdominal 
ring,  he  would  make  the  dilatation  of  it  down- 
wards, the  finger  having  been  previously  intro- 
duced to  ascertain  the  distance  to  which  the  fundus 
of  the  sac  depends.  (See  C.  If.  Todd,  in  Dublin 
Hospital  Reports,  vol.  i.  p,  232,  &c.) 

[I  operated  some  years  ago  in  a  case  of  stran- 
gulated infantile  hernia.  The  history  given  was 
that  of  a  congenital  hernia;  the  testicle,  however, 
could  be  readily  distin;^uished  situated  below  the 
hernia.  The  swelling  had  not  the  ordinary  feeling 
of  a  strangulated  hernia.  It  was  not  tense,  and 
the  contents  of  the  sac  felt  movable  in  the  neigh- 
bourhood of  the  inguinal  canal.  The  symptoms  of 
strangulation,  however,  continued,  and  the  hernia 
could  not  be  reduced.  The  operation  was  there- 
fore performed.  On  opening  the  hernial  sac,  and 
directing  the  finger  upwards,  it  was  evident  that 
no  stricture  existed  in  the  ring  or  in  the  inguinal 
canal.  On  attempting  to  reduce  the  bowel  it  was 
found  to  be  held  by  what  appeared  to  be  a  firm 
adhesion  to  the  bottom  of  the  sac.  On  examining 
this  attentively,  a  stricture  was  discovered  at  the 
lower  part  of  the  sac,  a  portion  of  which,  containing 
a  small  knuckle  of  intestine,  had  been  forced  through 
a  small  jound  opening  in  the  tunica  vaginalis. 
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It  was  here  strangulated,  together  with  its  sac. 
The  stricture  being  divided,  the  intestine  was 
readily  returned  and  the  case  did  well.] 

Crural  or  Femoral  Hernia. 

Verheyen,  who  wrote  in  1710,  first  distinctly 
pointed  out  the  nature  of  crural  hernia,  which, 
until  then,  had  been  generally  confounded  with 
inguinal  hernia. 

The  parts  composing  this  kind  of  hernia  always 
protrude  under  Ponpart's  ligament,  and  the  swell- 
ing is  situated  towards  the  inner  part  of  the  bend 
of  the  thigh.  The  rupture  descends  on  the  internal 
side  of  the  femoral  artery  and  vein,  between  these 
vessels  and  the  os  pubis,  through  the  crural  ring 
or  canal  for  the  transmission  of  the  same  vessels. 
And,  as  Hesselbach  has  remarked,  the  inner  open- 
ing of  this  ring  or  canal  is  the  predisposing  cause 
of  the  disease  ;  the  peritoneum  spread  over  it  being 
gradually  propelled  into  it  by  various  occasional 
causes,  so  as  to  complete  the  tendency  to  hernia. 
The  actual  protrusion  of  the  bowels  may  be  formed 
either  suddenly  or  by  degrees.  As  soon  as  the 
bowels  have  once  passed  the  outer  aperture,  or  what 
Cloquet  terms  more  properly  the  lower  opening  of 
the  crural  canal,  the  hernia  has  more  room  for  ex- 
tending itself  forwards  and  to  each  side,  and  the 
integuments  now  become  elevated  into  an  oval 
sivellinff,  the  long  diameter  of  which  is  nearly  trans- 
verse. {Hesselbach,  p.  47.)  Gimbernat  names  the 
passage  through  which  the  femoral  hernia  pro- 
trudes from  the  abdomen,  the  crural.  Hey  the 
femoral  ring,  and  Cloquet  the  crural  canal. 

Females  are  particularly  subject  to  this  kind  of 
rupture.  It  has  been  computed  that  nineteen  out 
of  twenty  married  women  afflicted  with  hernia 
have  this  kind  ;  but  that  not  one  out  of  an  hundred 
unmarried  females,  or  out  of  the  same  number  of 
men,  have  this  form  of  the  disease.  {Arnauil.)  I 
was  lately  consulted  by  the  friends  of  a  little  girl, 
about  eight  years  old,  who  has  an  unequivocal 


femoral  hernia. 
"  The  crural 


hernia," 


says  Scarpa,  "is  fre- 
quently observed  in  women  who  have  had  several 
children.  It  very  seldom  afflicts  young  girls, 
and  still  more  rarely  men.  In  the  latter  the' 
viscera  can  more  easily  escape  through  the  in- 
guinal ring  (inguinal  canal),  by  following  the 
spermatic  cord,  than  they  can  descend  along  the 
crural  vessels,  and  raise  the  margin  of  the 
aponeurosis  of  the  external  oblique  muscle  that 
forms  the  crural  arch.  In  women  an  opposite  dis- 
position prevails,  in  consequence  of  the  smallness 
of  the  inguinal  ring  (inguinal  canal),  which  in 
them  only  gives  passage  to  the  round  ligament  of 
the  uterus,  and,  besides,  is  situated  lower  down  and 
nearer  tlie  pubes,  than  it  is  in  men  ;  whilst,  on  the 
contrary,  the  crural  arch  is  more  extensive  by 
reason  of  the  wider  form  of  the  pelvis.  Morg'ngiii 
expressly  says  that  he  never  met  with  the  crural 
hernia  in  the  dead  body  of  any  male  subject. 
Mild,  ut  vcrmn  futear,  nisi  nondum  in  faiinini's 
accidit  ut  cam  viderem.  (Do  Sed.  ct  Cans.  Morb. 
epist.  xxxiv.  xv.)  Camper  gives  us  to  under- 
stand almost  the  same  thing,  {/cones  Hcrniarnm 
inprccfat.)  Hevin  often  operated  for  this  kind 
of  hernia  in  females,  but  only  once  in  the  male 
subject.  {Pathol,  ct  Therap.  p.  406.)  Sandifort 
and  Walter  have  both  seen  but  a  single  instance 
of  it  in  the  dead  body  of  the  male  subject  {Obs 
Anal.  Pathol  cap.  iv.  p.  72  ;  Syllxye  Comment 
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Anat.  p.  24,  obs.  21.)  Ariiaud  himself,  to  whom 
modern  surgery  is  highly  indebted  for  many  im- 
portant precepts  on  the  operation  for  the  stran- 
gulated crural  hernia  in  both  sexes,  candidly 
confesses  that  he  had  never  bad  an  opportunity  of 
dissecting  a  hernia  of  this  kind  in  the  male  sub- 
ject."   {Scarpa,  Traiti  des  Hernies,  p.  201.) 

Scarpa  had  at  his  disposal  a  male  subject,  in 
which  there  was  a  crural  hernia,  and  he  availed 
himself  of  tlie  opportunity  of  examining  the  parts 
with  the  utmost  care.  He  first  injected  the  blood- 
vessels ;  he  afterwards  attentively  dissected  all  the 
parts  concerned  in  the  disease  ;  and  he  has  pub- 
lished an  exact  description  of  the  particulars,  illus- 
trated by  an  engraving. 

According  to  Hesselbach  the  femoral  hernia, 
thougli  not  common  in  men,  is  more  frequent  than 
is  generally  believed,  and  often  overlooked,  on 
account  of  its  being  very  small.  {Ueber  den  (Jr- 
spning,  Sfc.  der  Leisten-und-ScIienhelbruclie,  p.  47.) 
Thus,  in  an  example  published  in  a  modern  work, 
an  inguinal  and  femoral  hernia  were  met  with 
together  in  a  gentleman  sixty-three  years  of  age. 
On  examination  of  the  body  after  death,  a  small 
piece  of  intestine,  forming  a  crural  hernia,  was 
found  strangulated,  and  concealed  under  an  in- 
guinal rupture  and  a  mass  of  fat.  {Sir  C,  Bell's 
Surgical  Obs.  vol.  i.  p.  187.) 

Mr.  Lawrence  states  that  the  femoral  rupture 
is  not  so  uncommon  in  men,  as  several  authors 
would  lead  us  to  suppose.  He  has  seen  many  in- 
stances of  it.  {On  Ruptures,  p.  409,  note,  ed.  4.) 
Dr.  Breschet,  it  seems,  has  also  seen  as  many  as 
thirty  examples  of  it  in  the  practice  of  Dupuytren. 
(C'onsid.  et  Obs.  Anat.  ^c.  sur  la  Hernie  Fern,  in 
his  Concours,  p.  42.) 

According  to  the  observations  of  Scarpa,  and 
all  the  best  modem  writers  upon  surgery,  the 
crural  hernia  forms,  both  in  the  male  and  female 
subject,  in  the  cellular  substance,  which  accom- 
panies the  crural  vessels  below  Poupart's  liga- 
ment. The  swelling  follows  the  internal  side  of 
those  vessels,  and  gradually  descends  into  the  fold 
of  the  thigh,  between  the  sartorius,  gracilis,  and 
pectineus  muscles.  "  Many  surgeons  believe  (says 
Scarpa)  that  the  hernial  sac,  and  the  intestines 
which  it  contains,  are  ordinarily  situated  above  the 
crural  vessels  and  the  trunk  of  the  vena  saphena, 
and  sometimes  between  these  vessels  and  the  an- 
terior superior  spine  of  the  ilium.  But,  so  far  as 
my  knowledge  extends,  this  assertion  is  not  sup- 
ported by  a  single  accurate  description  of  the 
crural  hernia  in  the  early  stage.  It  is  true  that 
when  the  tumor  has  in  time  acquired  a  large  size, 
and  its  fundus  is  inclined  in  a  parallel  manner  to 
the  fold  of  the  thigh,  it  partly  or  entirely  covers 
the  crural  vessels,  and  even  the  crural  nerve,  as 
Walter  says  he  once  observed.  {Syllogc  Com- 
ment. Anal.  p.  24.)  But  it  is  not  thence  to  be 
concluded  that  the  tumor  in  the  beginning  de- 
scended over  the  crural  vessels,  much  less  be- 
twixt them  and  the  anterior  superior  spinous  pro- 
cess of  the  ilium.  Neither  nuist  it  be  imagined 
that  the  neck  of  the  hernial  sac  becomes  removed 
from  the  inner  to  the  outer  side  of  these  vessels.  If 
these  two  cases  ever  happen,  they  must  be  very 
rare  ;  and  the  best  authors  who  have  treated  of 
crural  hernia  concur  in  stating  that  in  performing 
the  operation  they  have  constantly  found  the  vis- 
cera situated  at  the  inner  side  of  the  crural  vessels, 
but  never  at  their  outside.    Even  when  the  tumor, 


after  acquiring  a  considerable  size,  is  situated 
transversely  over  the  crural  vessels,  the  neck  of 
the  hernial  sac  has  always  been  found  upon  their 
inner  side,  that  is  to  sa)',  between  them  and  the 
pubes.  Le  Dran  {Observ.  de  Chir.  t.  ii.  p.  2)  ; 
La  Faye  {Cours  d'Opirations  de  Dionis,  p.  358)  ; 
Petit  {(Ezivres  Posthumes,  t.  ii.  p.  219)  ;  Mor- 
gagni  {De  Sed  et  Cans.  Morb.  epist.  xxxiv.  xv.)  ; 
Arnaud  {Mem.  de  Chir.  torn.  ii.  p.  768)  ;  Gunz 
{De  Herniis  Libelltis,  p.  78)  ;  Bertrandi  {Tratlato 
delte  Operaxioni,  t.  i.  Annot.  p.  218)  ;  Pott 
{Chirurg.  Works,  vol.  ii.  p.  152)  ;  Desault 
{Traiti  des  Mai.  Chirurg.  p.  191—195  ;  B.  Bell 
{A  System  of  Surgery ,  vol.  i.  p.  387)  ;  Richter 
( Trade,  des  Tlernies,  chap,  xxxiv.) ;  Nessi  {Instituz. 
Chir.  t.  ii.  p.  198)  ;  Lassus  {Med.  Oper.  t.  i. 
p.  198),  and  many  other  writers,  all  concur  upon 
this  point.  "  In  support  of  their  opinion  (says 
Scarpa)  I  could  cite  a  great  number  of  cases  of 
my  own,  which  I  have  collected  either  in  oper- 
ating on  several  individuals  for  crural  hernia,  or 
in  dissecting  the  same  kind  of  hernia  in  the  bodies 
of  many  female  subjects,  and  in  that  of  the  man 
from  whom  I  have  taken  the  8th  plate.  Lastly, 
also,  having  had  an  opportunity  of  dissecting,  in 
a  female,  an  enormous  crural  hernia,  which  de- 
scended one  third  of  the  way  down  the  thigh, 
I  observed  that  the  neck  of  the  sac  did  not  en- 
croach at  all  upon  the  crural  vessels,  but  lay  en- 
tirely on  their  inner  side."  {Scarpa,  Traite.  des 
Hermes,  p.  203,  206.)  The  tumor,  on  account  of  its 
situation,  is  liable  to  be  mistaken  for  an  enlarged 
inguinal  gland,  and  many  fatal  events  are  recorded 
to  have  happened  from  the  surgeon's  ignorance  of 
the  existence  of  the  disease.  Mr.  Lawrence  once 
saw  an  hospital  surgeon  mistake  a  crural  hernia 
for  a  glandular  timior,  and  the  patient  died,  with- 
out any  attempt  being  made  to  afford  relief  by  the 
operation  (p.  413,  ed.  4).  (See  also  Petit,  il/ii/. 
Chir.  t.  ii.  p.  293,  &c.)  A  gland  can  only  be- 
come enlarged  by  the  gradual  effects  of  inflam- 
mation. The  swelling  of  a  crural  hernia  comes  on 
in  a  momentary  and  sudden  manner,  and,  when 
strangulated,  occasions  the  train  of  symptoms 
alread)'  described  in  our  account  of  the  inguinal 
liernia,  which  sj'mptoras  an  enlarged  gland  could 
never  occasion.  Such  circumstances  seem  to  be 
sufficiently  discriminative,  though  the  feel  of  the 
two  kinds  of  swelling  is  often  not  of  itself  enough 
to  make  the  surgeon  decided  in  his  opinion.  It  is 
particularly  remarked  by  Hesselbach  that  while  a 
femoral  hernia  is  incomplete,  that  is  to  say  within 
tlie  outer  opening  of  the  passage,  through  which 
the  parts  descend,  the  disease  presents  itself  as  a 
round  firm  swelling,  on  the  outer  side  of  which 
the  femoral  artery  can  be  felt  pulsating.  Tliis 
small  hernia  may  be  mistaken  for  an  inflamed 
gland,  and  the  case  can  only  be  discriminated  by 
the  history  of  its  origin  and  symptoms.  {Ucbcr 
den  Ursprutig  der  Leisten-und-Schenkdbriichc,  p. 
51.)  A  femoral  hernia  may  be  mistaken  for  an 
oblique  inguinal,  when  the  expanded  part  of  the 
swelling  lies  over  Poupart's  ligament.  As  the 
taxis  and  operation  for  the  first  case  ought  to  ho 
done  difi"erently  from  those  for  the  latter,  the  error 
may  lead  to  very  bad  consequences.  The  fimoral 
hernia,  hoivcver,  may  always  be  discriminated  ijj 
the  neck  of  the  tuv'ior  having  PouparCs  ligament 
above  it.  In  inguinal  hernia  the  spine  of  the  pubes 
is  behind  and  below  this  part  of  the  sac  ;  but  m 
femoral  liernia  it  is  on  the  same  honxontal  Icveli 
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and  a  Utile  on  iJta  inside  of  it.  (See  Lawrence,  On 
Ruptures,  p.  414,  ed.  4.) 

In  the  male  subject  "  the  crural  hernia,  in  the 
early  stage  (says  Scarpa),  is  situated  so  deeply  in 
the  bend  of  the  thigh  that  it  is  difficult,  even  in  the 
thinnest  persons,  to  feel  its  neck  ;  and,  in  exam- 
ining its  circumference  with  the  extremity  of  the 
finger,  the  tendinous  margin  of  the  opening, 
through  which  the  parts  are  protruded,  can  only 
be  perceived  with  considerable  difficulty.  On  the 
contrar}',  the  inguinal  hernia,  however  small  it 
may  be,  is  always  less  deeply  situated.  It  is  about 
half  an  inch  above  the  bend  of  the  thigh.  In 
carrying  the  finger  round  its  neck,  the  tendinous 
margin  of  the  inguinal  ring  can  be  easily  felt  at  its 
circumference  ;  and,  at  the  posterior  part  of  the 
small  tumor,  the  cord,  composed  of  the  spermatic 
vessels,  is  distinguishable.  When  the  crural  hernia 
has  acquired  a  considerable  size,  its  neck  is  ahoays 
deeply  situated  in  the  lend  of  the  thigh  ;  hut  its 
hoJy  and  fundus  assume  an  oval  form,  and  their 
great  diameter  is  situated  transversely  in  the  Lend  of 
the  thigh.  Whatever  may  be  the  size  of  the  in- 
guinal hernia,  it  always  presents  a  tumor  of  a 
pyramidal  form,  the  base  or  fundus  of  which,  far 
from  being  directed  towards  the  ilium,  follows  ex- 
actly the  direction  of  the  spermatic  cord,  and 
descends  exactly  into  the  scrotum.  Besides  the 
symptoms  common  to  all  hernial  swellings,  the 
crural  hernia,  when  it  has  attained  a  certain  size, 
presents  some  others  which  are  peculiar  to  it,  such 
as  a  sense  of  stupor  and  heaviness  in  the  thigh,  and 
cedema  of  the  leg,  and  even  of  the  foot,  of  the  same 
side."  The  reason  why  oedema  and  numbness  of 
the  limb  are  particularly  remarkable  in  cases  of 
femoral  hernia  is  justly  referred  by  Hesselbach 
to  the  circumstance  of  the  femoral  vessels  and 
nerves,  with  numerous  lymphatics,  taking  their 
course  through  the  crural  "ring  ;  and,  according  to 
his  observations,  the  numbness  and  cedema  are 
especially  great  when  the  protrusion  is  omentum, 
which  makes  stronger  pressure  on  the  vessels  and 
nerves  than  commonly  happens  in  a  case  of  ente- 
rocele  ("p.  63). 

One  case  is  recorded  in  which  the  pressure  of 
nn  omental  femoral  hernia  on  the  great  vessels  had 
produced  a  varicose  state  of  the  vein,  and  a  partial 
obliteration  of  the  artery.  (See  Jules  Cloquet, 
Patholof/ie  Chir.  p.  Oli.) 

This"kind  of  hernia  is  not  disposed  to  attam  so 
large  a  size  as  that  which  an  inguinal  hernia  occa- 
sionally exhibits.  Yet,  sometimes  its  magnitude 
is  considerable,  and  its  contents  numerous.  Thus, 
an  instance  was  published  by  Professor  Lallement, 
in  which  a  femoral  hernia,  of  forty  years  standing, 
contained  the  uterus.  Fallopian  tubes,  the  ovaries, 
a  part  of  the  vagina,  and  a  considerable  piece  of  the 
omentum.  (See  Bulletins  dc  la  Facullu,  Janvier 
1816';  anAJides  Cloquet, \n  Pathol.  Chir. -p.  104.) 

"In  women,  however  (as  Scarpa  observes),  it 
is  less  easy  to  distinguish  the  crural  hernia  from  the 
inguinal.  In  fact,  the  absence  of  the  spermatic 
cord,  and  the  nearer  situation  of  the  ring  to  the 
crural  arch,  may  easily  occasion  a  mistake.  Some- 
times a  woman  may  even  be  supposed  to  have  a 
double  crural  hernia  of  the  same  side,  whilst  of 
these  two  distinct,  though  neighbouring  hernico, 
one  may  be  inguinal  and  the  other  crural.  Arnaud 
{Mem.  de  Chir.  t.  ii.  p.  005)  relates  an  instance  of 
such  a  mistake."  {Scarpa,  Traitc  dcs  Ilcrnics,  \i. 
207,  2011.) 
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This  interesting  writer  takes  occasion  to  observe 
further,  upon  this  part  of  the  subject,  that  the  por- 
tion of  the  inferior  pillar  of  the  abdominal  ring, 
which  separates  this  opening  from  the  internal  and 
inferior  angle  of  the  crural  arch,  is  so  slender  in 
women,  that  it  is  sometimes  hard  to  distinguish  the 
crural  from  the  inguinal  hernia,  which  is  not  the 
case  in  male  patients. 

Some  time  ago,  the  stricture,  in  cases  of  fe- 
moral hernia,  was  always  supposed  to  be  produced 
by  Poupart's  ligament.  A  change  of  opinion  on 
this  subject,  however,  took  place,  in  conse- 
quence of  the  observations  made  by  Gimbernat 
in  1793.  "In  the  crural  hernia,"  says  he,  "the 
aperture  through  which  the  parts  issue,  is  not 
formed  by  two  bands  (as  in  the  inguinal  hernia), 
but  it  is  a  foramen  almost  round,  proceeding  from 
the  internal  margin  of  the  crural  arch  (Poupart's 
ligament),  near  its  insertion  into  the  branch  of  the 
OS  pubis,  between  this  bone  and  the  iliac  vein;  so 
that  in  this  hernia  the  branch  of  the  os  pubis  is 
situated  more  internally  than  the  intestine  and  a 
little  behind,  the  vein  externally  and  behind,  and 
the  internal  border  of  the  arch  before.  Now  it  is 
this  border  which  always  forms  the  strangulation." 
(See  A  Neiv  Method  of  operating  for  the  Femoral 
Hernia.) 

The  utility  of  knowing  that  it  is  not  Poupart's 
ligament  which  produces  the  strangulation,  is  in- 
sisted upon  by  Gimbernat  as  exceedingly  impor- 
tant; for  we  then  know,  that  cutting  the  lower 
and  outer  border  of  the  external  oblique  muscle  is 
quite  erroneous.  This  proceeding  is  the  more  to 
be  reprobated,  because  the  lower  pillar  of  the  ab- 
dominal ring,  in  both  sexes,  will  be  divided  by  di- 
recting the  incision  upward,  or  upward  and  inward; 
and  thus  the  abdominal  and  crural  rings  will  be 
made  into  one  common  aperture,  large  enough  to 
make  the  future  occurrence  of  hernia  very  likely'  to 
happen.  In  the  male  there  is  also  considerable 
danger  of  the  spermatic  cord  being  cut.  Cutting 
Poupart's  ligament  obliquely  outwards  is  attended 
with  still  more  danger;  for  the  epigastric  artery 
will  infallibly  be  divided  at  its  origin;  and  with  all 
these  hazards,  the  incision  must  be  quite  useless, 
unless  carried  on  to  the  internal  edge  of  the  crural 
arch.    {G'imbei-nat,  p.  IC.) 

The  inclination,  however,  of  several  modern 
writers  to  refer  the  strangulation  entirely  to  Gim- 
bernat's  ligament  is  not  sanctioned  by  the  most 
careful  observers,  like  Hesselbach  and  Langen- 
beck.  {Neue  BM.  b,  ii.  p.  132.)  The  former 
justly  remarks,  that  a  complete  femoral  hernia  may 
bo  strangulated  in  two  places,  either  at  the  outer  or 
iimer  opening  of  the  passage,  through  which  the 
protrusion  happens.  Nay,  says  ho,  that  the  stran- 
gulation is  sometimes  caused  by  the  outer  opening 
was  known  to  former  surgeons,  lor  they  remarked 
that  the  constriction  was  removed  by  dividing  the 
fascia  (p.  53).  And,  in  addition  to  these  two  modes 
of  strangulation,  is  to  be  enumerated  a  third,  in 
whicli  the  viscera  are  constricted  by  protruding 
through  some  weaker  point,  or  accidental  opening, 
in  the  anterior  parietes  of  the  crural  canal  {Hessel- 
bach, p.  48;  Cloquet,  licchcrchcs  Anat.  p.  85;  also 
Lanycnbcck,  op.  cit.  p.  132);  or  even  through  nn 
aperture  in  the  inner  side  of  this  passage,  as  wo 
find  depicted  in  the  twentieth  plate  of  Langen- 
bcck's  treatise,  "  Uo  Structura  Peritonrei." 

When  the  dissection  of  the  inguinal  region  ia 
begun  from  witliin,  the  following  circumstances  are 
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noticed :  after  the  removal  of  the  peritoneum  from 
the  abdominal  muscles,  and  from  the  psoas,  iliacus 
internus,  and  the  great  vessels,  the  inner  surface  of 
the  transversalis  still  has  an  investment,  which  Sir 
Astley  Cooper  first  described  and  named  fasoia 
transversalis,  and  which  is  always  a  white  glistening 
aponeurosis.    From  the  place  where  the  femoral 
artery  lies  under  Poupart's  ligament,  to  the  ante- 
rior superior  spine  of  the  ilium,  the  preceding  fascia 
is  extended  in  a  strong  fibrous  form  behind  the 
inner  surface  of  Poupart's  ligament,  and  a  strong 
continuation  of  it  is  extended  over  the  iliacus  in- 
ternus and  psoas  muscles,  where  it  is  called  by  Sir 
A.  Cooper  and  Cloquet,  the  fascia  iliaca.    In  this 
situation  the  fascia  of  the  transverse  muscle  closes 
.the  belly  behind  Poupart's  ligament  as  completely 
as  the  peritoneum  does,  so  that  between  the 
femoral  artery  and  the  anterior  superior  spine 
of  the  ilium  none  of  the  bowels  can  protrude, 
which  occurrence  is  still  farther  prevented  by 
the  fascia  lata,  which,  below  Poupart's  ligament, 
is  closely  attached  to  the  muscles  of  the  thigh. 
By  the  pelvis  being  thus  shut  up,  the  origin  of 
a  crural  hernia  on  the  outside  of  the  femoral 
vessels  is  rendered  quite  impossible.    (See  Lan- 
genheclc,  Neue  Bibl.  b.  ii.  p.  112,  &c.)  This 
part  of  the  explanation  very  nearly  resembles  that 
delivered  by  Sir  A.  Cooper,  except  that  the  latter 
describes  the  iliac  fascia,  and  not  what  Cloquet 
calls  the  transverse  fascia,  as  closing  the  pelvis  from 
the  spine  of  the  ilium  to  the  crural  vessels.  But 
this  difference  is  easily  accounted  for,  by  the  cir- 
cumstance of  Sir  A.  Cooper  extending  the  name 
fascia  iliaca  beyond  the  limits  given  it  by  Cloquet 
and  Langenbeck. 

"  From  that  part  of  the  crural  arch  extending 
from  the  anterior  superior  spinous  process  of  the 
ilium,  to  the  outer  edge  of  the  external  iliac  artery 
(says  Sir  Astley  Cooper)  a  strong  fascia  will  be 
found  to  arise,  extending  upwards  over  the  iliacus 
and  psoas  muscles.    It  may  be  traced  inwards  be- 
hind the  femoral  vessels,  as  far  as  the  linea  ileo- 
pectinea,  being  attached  at  that  line  to  the  liga- 
ment of  the  pubes,  and  to  the  tendon  of  the  psoas 
parvus,  when  that  muscle  is  present.    This  fascia 
has  been  particularly  described  by  Gimbernat,  and 
should  be  called  fascia  iliaca.    If  the  fascia  iliaca 
be  carefully  traced,  it  will  be  found  to  arise  from 
the  outer  half  of  the  crural  arch,  in  conjunction 
with  the  outer  portion  of  the  fascia  transversalis ; 
the  latter  ascending  before  the  peritoneum,  wliile 
the  former  passes  up  behind  that  membrane  ;  tliey 
unite  at  the  outer  side  of  the  transversalis  muscle, 
and  appear  as  one  continuous  production.    By  the 
union  of  these  two  fasciae  at  Poupart's  lig.inient, 
and  their  separation  to  enclose  the  viscera,  the  con- 
tents of  the  abdomen  are  thus  received  into  a  blind 
funiiel,  and  are  prevented  descending  on  the  outer 
side  of  the  iliac  vessels.    If  the  latter  vessels  be 
raised,  the  fascia  iliaca  will  be  seen  descending  be- 
hind them,  as  far  down  the  thigli  as  the  origin  of 
the  profunda,  thus  forming  the  posterior  part  of  the 
sheath.    Thus  a  sheath  is  formed,  enveloping  the 
femoral  artery,  vein,  and  absorbent  vessels,  ante- 
riorly by  the  descent  of  the  fascia  tranvcrsalis, 
posteriorly  by  a  similar  process  from  the  fascia 
Iliaca  ;  and  by  the  union  of  these  at  the  inner  and 
Back  part  of  the  sheath,  the  bag  is  rendered  com- 
plete    At  the  upper  part  the  slioatli  is  broad,  but, 
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the  femoral  vem  and  artery,  giving  it  the  appeai-- 


ance  of  a  funnel.  It  is  at  the  upper  and  inner 
part  of  this  funnel,  that  the  absorbent  vessels  enter 
the  sheath,  giving  it,  as  has  been  already  remarked 
a  cribriform  appearance.  This  part  of  the  sheath 
IS  much  looser  in  its  texture  than  the  portion  in- 
vesting the  artery  and  vein  which  is  firm  and  un- 
yielding on  the  fore  part  of  the  sheath,  where  the 
latter  is  united  to  Poupart's  ligament. 

"  If  the  sheath  be  opened,  the  contents  will  be 
found  separated  by  two  membranous  septa ;  one 
passing  between  the  artery  and  vein,  and  a  se- 
cond, equally  distinct,  between  the  vein  and  the 
absorbents.  The  septum  is  formed  by  a  process 
from  the  fascia  tranversalis  passing  backwards  to 
attach  itself  to  the  fascia  iliaca."  Sir  Astley  Cooper 
then  proceeds  to  explain,  that  the  artery  and  vein 
completely  fill  up  the  space  in  the  sheath  allotted  to 
them,  while  the  absorbents  are  loosely  connected. 
(See  Sir  A .  Cooper,  On  Hernia,  p.  1 0,  part  i.  ed.  2.) 

Near  the  anterior  superior  spinous  process  of 
the  ilium,  Langenbeck  remarks,  that  the  fascia  of 
the  transverse  muscle  has  some  strong  fibres, 
which  proceed  inwards  under  the  internal  opening 
of  the  inguinal  canal,  of  which  they  form,  as  it 
were,  the  bottom,  and  are  named  by  Hesselbach, 
the  internal  inguinal  ligament.    They  go  over  the 
femoral  artery  and  vein,  are  connected  above  with 
the  fascia  of  the  transverse  muscle,  and  below  are 
continued  into  the  fascia  of  the  psoas  and  iliac 
muscles.    Where  these  fibres  pass  over  the  femo- 
ral vessels,  they  expand  into  a  firm  aponeurosis, 
which,  passing  downwards,  is  intimately  attached 
at  the  inner  side  of  the  femoral  vein  to  the  horizon- 
tal branch  of  the  os  pubis,  close  to  the  symphysis, 
and  then  joins  the  aponeurosis  of  the  recti  muscles. 
The  expanded  portion  of  the  foregoing  tendinous 
fibres,  thus  continued  along  the  crista  (pecten )  of  the 
OS  pubis  to  the  sheath  of  the  rectus,  forms  the  inner 
surface  of  Gimhei-nafs,  or  the  femoral  or  c^-ural 
ligament.    The  outer  edge  of  this  ligament  is  fal- 
ciform and  concave,  the  concavity  being  turned 
towards  the  femoral  vein.    Now  where  the  fascia 
of  the  transverse  muscle  extends  downwards,  on 
the  outer  side  of  the  crural  arteiy,  to  the  fascia  of 
the  psoas  and  iliac  muscles,  so  as  to  close  the 
pelvis  between  that  vessel  and  the  anterior  supe- 
rior spinous  process  of  the  ilium,  it  also  forms,  like 
Gimbernat's  ligament,  a  falciform  edge,  the  con- 
cavity of  which  lies  close  over  the  external  con- 
vexity of  the  crural  arterj'.    Thus,  partly  by  the 
concave  edge  of  Gimbemat's  ligament,  directed 
towards  the  crural  vein,  and  partly  by  the  concave 
edge  of  the  extension  of  the  fascia  of  the  transverse 
muscle  to  the  fascia  iliaca,  which  edge  is  turned 
towards  the  crural  artery,  an  aperture  is  produced, 
through  which  the  femoral  vessels  pass  out  of  the 
pelvis.    This  opening  is  named  by  Cloquet  the 
upper  opening  of  the  crural  canal,  or,  as  many 
English  surgeons  would  say,  of  the  crural  or 
femoral  ring.    By  Hesselbach,  it  is  called  the 
iniernal  opening  for  tJw  femoral  vessels.  How- 
ever, as  these  vessels  do  not  lie  loosely  and  uncon- 
nectedly  in  this  aperture,  the  opening  itself  is 
shut  up  as  it  were,  and  cannot  be  seen  without 
dissection. 

On  the  above  described  fascia;,  there  is  a  con- 
siderable quantity  of  cellular  tissue  which  covers 
the  vessels  in  the  pelvis,  forms  a  sort  of  sheath  for 


the  crural  artery  and  vein,  and  accompanies  these 
vessels  through  the  inner  opening  of  the  ciur.nl 
canal,  or  ring,  which  is  itself  accurately  shut  up 


by  it  (septum  crurale).  When  this  cellular  tissue 
ia  removed,  the  white  glistening  fascice  are 
plainly  seen  passing  through  the  same  opening, 
and  coming  nearer  together  in  a  funnel-like  man- 
ner. (See  also  Sir  A.  Cooper,  On  Hernia,  p. 
10,  part,  i.)  Where  the  fascia  of  the  transverse 
muscle  forms  the  outer  falciform  edge  of  this 
aperture,  and  is  passing  over  the  arteria  circum- 
Hexa.  ilii  to  the  psoas  and  iliac  muscles,  it  sends 
oiF  through  the  opening,  a  process  which  becomes 
connected  with  the  outer  side  of  the  crural  canal, 
or  ring ;  while  from  the  internal  inguinal  ligament 
which  lies  above  this  opening,  and  constitutes  the 
upper  edge  of  the  inner  aperture  of  the  crural 
canal,  a  production  is  sent,  which  is  connected 
with  the  anterior  side  of  this  canal.  As  for  pos- 
terior and  inner  sides,  they  have  a  connection 
with  the  fascia  covering  the  psoas  muscle. 

When  the  groin  is  externally  dissected,  in  order 
to  have  a  view  of  the  crural  ring  or  canal,  on  the 
outside  of  the  pelvis,  the  following  appearances 
present  themselves  : — after  the  removal  of  the 
common  integuments,  one  finds  below  Poupart's 
ligament,  a  quantity  of  fat,  glands,  lymphatics, 
veins,  and  arteries,  which  vessels  come  out  through 
small  openings  in  the  fascia  lata.    As  soon  as  the 
outer  surface  of  the  external  oblique  muscle  is 
cleared,  its  aponeurosis  is  found  to  become  stronger 
at  the  anterior  superior  spinous  process  of  the 
ilium,  and  its  fibres  to  collect  together,  and  assume 
the  form  of  a  band,  which  is  Poupart's  ligament, 
called  by  Hesselbach  the  external  inguinal  liga- 
ment, and  by  Gimbernat,  Cloquet,  and  others,  the 
crural  arch.    This  ligament,  as  is  well  known, 
passes  obliquely,  inwards  and  downwards,  towards 
the  OS  pubis,  and  after  forming  the  external  pillar  of 
the  abdominal  ring,  is  first  closely  inserted  into  the 
tuberosity  of  the  os  pubis,  and  then  being  continued 
inwards,  or  backwards,  in  the  form  of  a  firm  fascia, 
is  attached  to  the  pectineal  line  on  the  horizontal 
ramus  of  that  bone,  making  the  anterior  or  outer 
face  of  GimljernaVs  ligament,   which   is  conse- 
quently produced  by  the  junction  of  Poupart's 
with  Hesselbach's  internal  inguinal  ligament  along 
the  pecten  of  the  os  pubis.    Thus,  just  as  tlie 
internal  inguinal  ligament  is  a  strengthened  part  of 
the  fascia  of  the  transverse  muscle,  the  outer  in 
guinal  ligament  (or,  as  it  is  here  commonly  called, 
Poupart's  ligament)  is  produced  by  the  strength- 
ened fibres  of  the  lower  portion  of  the  aponeurosis 
of  the  external  oblique  muscle,  the  fibres  of  it 
making  the  external  pillar  of  the  ring,  being  con- 
tinued towards  the  pecten  of  the  pubes,  in  the 
form  of  the  outer  surface  of  Gimbcrnat's  liga- 
ment. {Langenlieck,  Neiie  Bihl.  b.  ii.  p.  120,  121.) 
Some  Rnglisli  surgeons  mako  the  formation  of 
Gimbernat's  ligament  moro  simple  ;    thus  Mr, 
Lawrence  states,  that  when   Poupart's  ligament 
approaches   the  pubes,   "  it  becomes  suddenly 
broader ;  that  it  is  fixed  by  this  broad  portion 
along  the  whole  length  of  the  angle  and  crista  ' 
{tuberosity  and  pecten)  "  of  the  pubes  ;  that  i 
has  a  rounded  and  strong  anterior  edge,  a  thin 
and  sharp  posterior  margin  ;  and  that  the  former 
of  these  is  nearer  to  the  surface,  while  tho  hitto 
is  comparatively   deeply  seated.      The  breadth 
of  this  part  varips,  in  different  subjects  ;  it 
generally  from  three  quarters  of  an  incli  to  an 
inch.    Sometimes,  as  Oimbernat  has  stated, 
measures  more  than  an  inch.     Dr.  Monro  has 
observed,  that  it  is  broader  in  the  male  than  in 
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the  female  subject  ;  find,  from  this  structure, 
he  explains  in  part  the  more  rare  occurrence  of 
this  rupture  in  the  male"  (p.  368,  ed.  3). 

The  fascia  lata,  which  is  spread  over  the 
muscles  of  the  thigh,  proceeds  downwards  from 
Poupart's  ligament,  and  is  very  closely  attached 
to  the  muscles  of  the  thigh,  all  the  way  from 
the  anterior  superior  spinous  process  of  the 
ium  to  the  femoral  artery,  drawing,  as  it  were, 
Poupart's  ligament  downwards  and  inwards,  or 
backwards,  towards  the  cavity  of  the  pelvis, 
so  as  to  give  to  its  external  edge  a  convex  appear- 
ance, and  shut  up  the  outside  of  the  pelvis,  from 
the  anterior  superior  spine  of  the  ilium  as  far  as 
the  crural  nerve  and  artery,  so  firmly,  that  the  forma- 
tion of  a  femoral  hernia  at  this  part  is  all  but  impos- 
sible. And,  if  small  apertures,  filled  with  fat,  be 
discernible  in  this  portion  of  the  fascia  lata,  still  no 
hernia  can  here  take  place,  because,  as  Langen- 
beck  has  already  explained,  here  the  interior  of 
the  pelvis  is  again  shut  up  by  fascite  already  de- 
scribed. 

Under  the  fascia  lata  are  situated  the  anterior 
crural  nerve,  the  vein,  and  artery.    The  vena  sa- 
phena  magna  lies  superficial  to  it,  and  passes 
through  an  opening  in  it  into  the  femoral  vein. 
This  aperture  in  the  fascia  lata  is  at  the  inner  side 
of  the  groin,  opposite  the  internal  opening  of  the 
crural  canal.    It  is  named  by  Hesselbach  the  ex- 
ternal aperture  for  tlie  femoral  vessels,  and  de- 
scribed by  him  as  an  oblique  fissure  about  fifteen 
lines  in  length.    He  takes  notice  of  its  external 
semilunar  edge,  and  two  horns  which  are  directed 
inwards;  the  parts  first  particularly  described  by 
Mr.  -A.  Bums,  of  Glasgow,  under  the  name  of 
the  semilunar  or  falciform  process  of  the  fascia 
lata.     The   lower  horn   bends   rather  inwards 
and  upwards,  and  terminates  in  the  production  of 
the  fascia  lata  spread  over  the  pectineus  muscle. 
The  upper  horn,  which  is  less  curved,  buries  it- 
self under  the  external  pillar  of  the  abdominal 
ring.    Over  the  lower  horn  of  the  opening,  just 
now  described,  the  vena  saphena  magna  ascends 
into  the  femoral  vein.    Through  the  same  aperture 
also  pass  nearly  all  the  superficial  lymphatics  of 
the  lower  extremity.    According  to  Cloquet,  the 
fascia  lata  consists  of  two  layers,  of  which  the 
anterior  superficial  one  is  closely  attached  to  the 
crural  arch,  extends  over  the  ixjmoral  vessels,  and 
forms  the  anterior  side  of  the  crural  canal.  The 
other  layer  near  the  pubes,  quits  tho  former,  and, 
covering  the  pectineus  muscle,  constitutes  the  hinder 
side  of  that  canal.     Tho  anterior  layer  of  the 
fascia  then  forms  an  oval  aperture,  through  which 
tho  vena  saphena  passes,  and  which  is  considered 
by  Cloquet  as  the  luiocr  opening  of  the  crural  canal. 
This  opening  called  by  Hesselbach  the  external 
foramen  for  the  femoral  vessels,  is  well  delineated 
both  in  his  excellent  work,  and  in  the  twentj'-thircl 
plate  of  Langenbeck's  book.  {Da  Structura  Pe- 
ritoncvi,    Tesiiculorum    Tiiniois,  ^-c,    8vo.  GUtt 
1017.) 

According  to  Mr.  Lawrence,  "at  the  upper 
and  anterior  part  of  the  limb,  the  fascia  lata  con- 
sists of  two  portions,  an  external  and  an  internal, 
with  distinct  insertions.  The  former,  which  is  the 
thickest  and  strongest,  covers  tlie  sartorius  and 
rectus  femoris,  and  is  inserted  into  Poupart's  liga- 
ment, from  tlie  anterior  superior  spine  of  tho  iliiim 
to  the  inner  edge  of  tho  femoral  vein.  The  latter 
thinner  and  weaker,  covers  the  pectineus  and  nd- 
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ductor  muscles,  and  is  inserted  into  the  pubes,  in 
front  of  the  origin  of  the  former.  It  passes  behind 
the  femoral  vessels,  and  is  there  continuous  with  the 
iliac  fascia,  while  the  external  portion  covers  these 
vessels  anteriorly,  just  below  the  crural  arch,  and 
the  vessels  themselves  are  consequently  situated 
between  these  two  divisions  of  the  fascia."  {On 
liupiures,  p.  391,  ed.  4.) 

Where  the  insertion  of  the  fascia  lata  into  Pou- 
part's  ligament  ends  internally,  it  forms  what  Mr. 
Burns  of  Glasgow  calls  the  falciform  process,  the 
upper  part  of  which  is  attached  to  the  above  liga- 
ment, while  the  lower  proceeds  fai'ther  down  the 
thigh.  The  concavity  of  the  falciform  process  is 
directed  towards  the  pubes.  This  anatomical  con- 
nection is  one  chief  cause,  why  extending  the  thigh 
and  rotating  it  outward,  render  the  crural  arch  tense. 

The  hernia  being  situated  in  front  of  the  pec- 
tineus,  must  of  course  be  exterior  to  the  pubic 
portion  of  the  fascia  lata.  This  part  of  the  sub- 
ject is  rendered  very  clear  in  the  works  of  Sir 
Astley  Cooper,  Lawrence,  Hesselbacli,  Langen- 
beck,  and  Jones  Quain. 

Mr.  Lawrence  states,  that  "  the  upper  end  of 
the  falciform  process  passes  over  the  upper  and 
outer  part  of  the  neck  of  the  tumor;  it  is  then 
folded  under  the  crural  arch,  and  continues  into 
the  thin  posterior  border.  The  iliac  vein  is  placed 
on  its  outer  side  ;  the  pubes  is  directly  behind  it; 
and  the  upper  and  inner  parts  are  bounded  by 
the  thin  posterior  edge  of  Poupart's  ligament" 
{Gimlernat' s  ligament) .  "It  is  this  part  which  forms 
the  strangulation."  {On  Ruptures,  p.  404,  ed.  4.) 
While,  however,  the  latter  statement  is  made  by 
this  gentleman  and  others,  Sir  Astley  Cooper  as 
positively  declares,  that  the  stricture  is  never 
situated  at  Gimbernat's  ligament,  but  at  the  crural 
arch,  just  where  the  viscera  leave  the  abdomen. 
He  also  mentions,  that  he  has  known  the  stricture 
continue  after  the  division  of  that  ligament  (Gim- 
bemat's)  and  the  patient  die.  The  view  taken  of 
this  part  of  the  subject,  by  Hesselbach  and  Lan- 
genbeck,  I  have  already  explained. 

The  anterior  and  inner  side  of  the  crural  canal, 
as  already  explained,  is  connected  with  the  fascia 
of  the  transverse  muscle.  And,  according  to 
Langcnbeck,  below  the  part  of  the  fascia  lata, 
which  forms  the  external  foramen  for  the  femo- 
ral vessels,  the  front  side  of  the  crural  canal  is 
sometimes  formed  by  a  continuation  of  the  fascia 
of  the  transverse  muscle,  as  he  found  was  the 
case  in  both  groins  of  one  female  subject.  In 
some  subjects  there  is  a  good  deal  of  fat  be- 
tween the  fascia  lata,  and  the  portion  of  the 
aponeurosis  of  the  transverse  muscle,  and  the  two 
parts  are  easily  separable.  Langenbeck  admits, 
however,  that  the  same  appearance  may  arise 
from  a  splitting  of  the  layers  of  the  fascia  lata. 
Frequently  the  front  side  of  tlie  crural  canal  is  so 
short  that  the  opening  cannot  rightly  be  termed  a 
canal,  and  it  is  always  shorter  tlian  the  posterior 
Bide.  The  outer  side  is  extended  across  to  join 
tlie  inner  over  the  space  between  the  two  horns, 
and  is  then  connected  with  the  aponeurosis  of 
the  pectineus  muscle.  In  the  anterior  and  inner 
sides  of  the  crural  canal,  there  arc  some  small 
openings  {  fascia  cribriformis).  Doubtless  this 
Btructure  io  referred  to  by  Hesselbach,  when  ho 
sa.vH,  that  111  the  male  subject  the  outer  opening  for 
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the  crural  canal  is  derived  from  the  part  of 
the  fascia  of  the  psoas  which  enters  its  inner 
opening,  and  joins  the  aponeurosis  of  the  pectineus 
muscle.  The  outer  side  of  the  canal  lies  under  the 
fascia  lata,  and  joins  the  anterior  and  posterior 
sides,  where  the  aponeuroses  of  the  transverse  and 
iliac  muscles  proceed  to  the  outside  of  the  femoral 
artery.  Langenbeck  thinks  the  opening,  by  which 
the  vena  sapliena  passes  over  the  lower  horn  of  the 
falciform  process  of  the  fascia  lata,  might  be  named 
the  loiver  ape.Hure  of  the  crural  canal.  (See  Lan- 
genhech's  Neue  Bibl.  'fur  die  CMrurgie,  b.  ii  p 
126,  127,  8vo.  Hanover,  1819.) 

According  to  Hesselbach,  when  femoral  hernia 
exists,  the  two  openings  of  the  passage  now  termed 
the  crural  canal,  are  one  half  larger  than  natural. 
The  outer  portion  of  the  inner  of  these  apertures 
is  propelled  more   outward,    and  with  it  the 
epigastric  artery.     The  femoral  vein  no  longer 
lies  at  the  external  side  of  this  opening,  but 
rather  at  the  back  of  the  canal  or  passage.  The 
external  semilunar  edge  (the  falciform  process)  of 
the  outer  opening  is  carried  more  outward  and  up- 
ward, and  is  tightly  applied  over  the  distended 
hernial  sac.    In  this  state  of  the  parts  the  outer 
opening  forms  an  oval,  firm  tendinous  ring,  the 
long  diameter  of  which,  like  that  of  the  inner  open- 
ing for  the  passage  of  the  femoral  vessels,  is  trans- 
verse.   The  neck  of  the  hernial  sac  is  that  portion 
of  it,  which  lies  within  the  canal  between  the  two 
openings.     The  posterior  side  of  this  canal,  or 
passage,  now  frequently  named  the  crural  canal, 
is  longer  than  the  anterior.    In  one  large  hernia, 
Hesselbach  found  it  an  inch  and  a  half  in  length, 
but  the  anterior  side  of  the  passage'  more  than 
one  _  third   shorter.     The  greatest  diameter  of 
the  inner  opening  was  one  inch  five  lines,  while 
that  of  the  outer  one  was  only  one  inch  four 
lines.    Most  of  the  posterior  part  of  the  neck  of 
the  hernial  sac,  with  the  hinder  side  of  the  canal, 
lies  upon  the  pectineus  muscle,  and  towards  the 
outer  side  upon  the  femoral  vein.    The  neck  of 
the  hernial  sac  adheres  more  firmly  to  the  anterior, 
than  to  the  posterior  side  of  the  passage.    At  the 
outer  opening  of  the  passage,  the  neck  terminates 
at  almost  aright  angle  forwards  in  the  body  of  the 
sac,  the  upper  portion  of  which  lies  upon  Poupart's 
ligament,  but  the  largest  part  of  it  is  situated  on 
the  pectineal  layer  of  the  fascia  lata.     In  the 
male  subject,  when  the  tendinous  fibres,  mixed 
with  the  cellular  substance  covering  the  outer 
opening  of  the  passage  {fascia  cribriformis,)  make 
great  resistance  at  particular  points,  the  hernial  sac 
of  a  femoral  hernia  may  be  double,  or  even  divided 
into  several  pouches,  a  preparation  exhibiting  which 
occurrence  is  in  the  anatomical  museum  at  Wiirz- 
burg.    {Hesselbach,  p.  48.)    Except  in  a  few  cases, 
in  which  the  origin  and  course  of  the  epigastric 
artery  are  unusual,  this  vessel  runs  very  close  to 
the  external  side  of  the  neck  of  the  hernial  sac, 
much  nearer  than  it  does  in  an  internal  inguinal 
hernia. 

The  sac  of  the  femoral  hernia  is  exceedingly  nar- 
row at  its  neck;  and,  where  its  body  begins,  it 
becomes  expanded  in  a  globular  form :  the  sac  of 
an  oblique  inguinal  hernia  is  generally  of  an  oblong 
pyramidal  shape.  The  bod}"-  of  the  sac  of  the  femoral 
hernia  makes  a  right  angle  with  the  neck,  by  being 
thrown  forward  and  upward,  a  circumstance  verj' 
necessary  to  be  known  in  trying  to  reduce  the  parts 
by  the  taxis.    Thougli  the  tumor  formed  by  the 
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body  of  the  sac  is  oval  and  nearly  transverse,  it  is 
found  when  attentively  examined,  to  take  the 
direction  of  the  groin,  which  extends  obliquely 
downwards  and  inwards,  the  outer  rather  smaller 
end  of  the  swelling  being  somewhat  higher  than 
the  inner.    {Hesselbacli,  p.  50.) 

The  sac  of  the  femoral  hernia  is  said  by  Sir.  A. 
I  Cooper  to  be  covered  by  a  kind  of  membranous  ex- 
pansion, consisting  of  condensed  cellular  substance 
{septum  crttrale),  and  named  by  him  the  fascia 
propria,  which  is  thus  described: — "  A  thin  fascia 
naturally  covers  the  opening  through  which  the 
hernia  passes,  and  descends  on  the  posterior  part  of 
the  pubes.  When  the  hernia,  therefore,  enters  the 
sheath,  it  pushes  this  fascia  before  it,  so  that  the 
sac  may  be  perfectly  drawn  from  its  inner  side, 
and  the  fascia  which  covers  it  left  distinct.  The 
fascia  which  forms  the  crural  sheath,  and  in  which 
are  placed  the  hole  or  holes  for  the  absorbent 
vessels  {fascia  crihriformis),  is  also  protruded  for- 
wards, and  is  united  with  the  other,  so  that  the 
two  become  thus  consolidated  into  one.  If  a  large 
hernia  is  examined,  the  fascia  propria  is  only 
found  to  proceed  upwards,  as  far  as  the  edge  of 
the  orifice  on  the  inner  side  of  the  crural  sheath, 
by  which  the  hernia  descends;  but,  in  a  small 
hernia,  it  passes  into  the  abdomen,  as  far  as  the 
peritoneum,  and  forms  a  pouch,  from  which  the 
hernial  sac  may  be  withdrawn,  leaving  tliis,  form- 
ing a  complete  bag  over  the  hernia."  (On  Hernia, 
part  2,  p.  6.) 

The  thin  fascia,  described  by  Sir  Astley  Cooper, 
as  shutting  up  the  crural  canal,  and  protruded  by 
the  viscera,  is  the  septum  crurale  of  M.  Cloquet; 
who  observes,  that  it  resists  the  finger  when  we 
endeavour  to  pass  it  from  above  downwards 
beneath  the  crural  arch.  It  is  always  perforated 
by  small  apertures  for  the  passage  of  lymphatics. 
One  of  these  apertures,  more  considerable  than  the 
rest,  is  central,  and  sometimes  occupied  by  an 
elongated  absorbent  gland.  The  sac  of  femoral 
hernia  sometimes  pushes  before  it  the  septum 
crurale;  and,  in  other  instances,  protrudes  through 
one  of  its  apertures,  which  may  then  become  a 
cause  of  stricture.  (See  J.  Cloquet,  On  Hernia, 
p.  40,  tr.  by  McWIiinnie.) 

By  Sir  Astley  Cooper,  M.  Cloquet,  and  the  ge- 
nerality of  surgeons,  femoral  hernia  is  described 
as  protruding  into  the  sheatli  of  the  femoral 
vessels.  The  correctness  of  this  description, 
however,  Mr.  Guthrie  does  not  admit;  but  only 
because  he  will  not  consider  the  passage  for 
the  lymphatics,  on  the  puljic  side  of  the  septum 
situated  at  the  internal  border  of  the  femoral  vein, 
as  a  portion  of  that  sheath.  "  In  all  the  dissections 
of  femoral  hemise  (says  Mr.  Guthrie)  I  have  had 
an  opportunity  of  making,  the  septum  cruralo  of 
Cloquet,  or  the  fascia  propria  of  Sir  Astley  Cooper, 
formed  a  distinct  sac,  separated  from  the  septum 
on  the  inside  of  the  femoral  vein,  by  a  mass  of 
condensed  cellular  structure,  sometimes  more  than 
half  an  inch  in  thickness.  The  septum  had  been 
elongated  into  an  outer  sac  for  the  liornin,  and  had 
gone  down  by  the  side  of  the  sheath  of  the  vein. 
The  hernial  sac,  or  peritoneum,  is  not  then  pro- 
jected into  the  sheath  of  the  femoral  vessels,  but 
into  a  separate  sac,  which  it  forms  for  itself  by  the 
side  of  them."  (On  Intjuinul  and  Femoral  Hernia;, 
p.  .32.)  Here  the  difl'crencc  of  opinion  turns 
entirely  upon  the  point,  whether  the  passage  for 
the  absorbent  vessels  at  the  inner  side  of  the  sep- 


tum, or  the  pubic  edge  of  the  vein,  is  a  compart- 
ment of  the  femoral  sheath  or  not. 

In  every  dissection  of  femoral  hernia  performed 
by  Mr.  Todd,  this  thin  fascia,  the  septum  crurale, 
was  sufficiently  evident.  It  appears  to  him,  how- 
ever, that  the  fascia  propria  "  is  formed,  not  only 
of  a  portion  of  this  internal  fascia,  but  also,  in 
many  instances,  of  all  the  dilatable  parts  inter- 
posed between  the  hernial  sac  and  the  superficial 
fascia ;  and  that  its  thickness  will  depend  on  the 
thickness  and  structure  of  these  parts;  on  the  al- 
terations produced  in  them  by  inflammation  and 
pressure;  and  on  the  perforated  portion  of  the 
crural  sheath,  in  some  cases,  composing  a  layer  of 
this  fascia;  while,  in  others,  the  hernia  dilates,  and 
is  protruded  through  one  of  the  foramina,  fre- 
quently pushing  before  it  a  large  absorbent  gland 
from  the  orifice  of  the  sheath."  (C.  H.  Todd,  in 
Dublin  Hospital  Reports,  \o].  i.  p.  248.) 

As  explained  by  Sir  A.  Cooper,  a  weak  aponeu- 
rosis, derived  from  the  superficial  fascia  of  the 
bend  of  the  thigh,  covers  the  swelling,  and  lies 
immediately  beneath  the  skin  and.  adipose  sub- 
stance. Under  this  fascia  is  the  condensed  cellu- 
lar substance  or  fascia  propria  joined  with  the 
expansion  of  the  crural  sheath,  then  some  adipose 
substance,  and  lastly,  the  true  peritoneal  sac  itself. 
It  is  of  infinite  use  to  remember  these  several  in- 
vestments in  operating,  lest  the  hernial  sac  should 
be  supposed  to  be  divided,  while  it  is  not  so. 

[The  many  elaborate  descriptions  given  by  dif- 
ferent authors  of  the  structures  implicated  in 
femoral  hernia  serve,  it  is  to  be  feared,  rather  to 
confuse  the  practical  surgeon  than  to  enlighten 
him.  Fortunately,  the  finger  of  the  operator  will 
guide  him  to  the  stricture,  whatever  may  be  its 
name,  and  however  variously  described.  In  like 
manner,  his  eye  must  direct  him  in  dividing  the 
coverings  of  the  sac,  whatever  these  structures 
may  be,  and  however  complicated  their  connec- 
tions. 

With  regard  to  the  parts  which  form  the  stric- 
ture in  dilferent  cases  of  femoral  hernia,  they  may 
be  thus  enumerated  : — 1st,  the  crescentic  edge  of 
the  fascia  lata  ;  2nd,  Poupart's  ligament  and  the 
deep  crural  arch  ;  3rd,  Gimbernat's  ligament ;  4th, 
the  neck  of  the  sac.  Of  these  the  only  structure 
not  sufficiently  described  in  the  foregoing  pages  is 
the  deep  crural  arch,  or  Iley's  ligament.  The 
fascial  fibres  composing  this  structure  are  situated 
in  contact  with  and  are  adherent  to  the  under 
surface  of  Poupart's  ligament  for  its  inner  half. 
They  cross  therefore  the  upper  part  of  the  sheath 
of  the  femoral  vessels  to  which  they  adhere.  The 
fibres  of  the  deep  crural  arch  may  be  said  to  com- 
mence at  the  centre  of  the  superficial  surface  of 
Poupart's  ligament,  to  pass  obliquely  from  without 
inwards,  and  from  bcf)re  backwards  underneath 
it,  to  gain  the  deep  surface  of  Gimbernat's  ligament, 
where  they  may  bo  said  to  terminate.  They  would 
consequently  intervene  between  the  neck  of  the  .sac 
of  a  femoral  hernia  and  Poupart's  ligament,  and 
would  be  the  first  structure  divided  by  theoperator's 
knife  in  cutting  upwards  {mm  the  neck  of  the  sac 
towards  that  ligament.  With  respect  to  the  cover- 
ings of  a  femoral  hernia  in  addition  to  the  skin 
and  superficial  fascia,  throe  are  generally  enumerated 
namely — 1st,  the  cribiifiirm  fascia;  2iid,  the  sheath 
of  the  fenmral  vessels;  and  3rd,  the  septum 
crurale  or  fascia  propria  of  Sir  Astley  Cooper. 
The  first  or  cribriform  fiiscia  is  simply  that  portion 
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of  the  deepest  layer  of  the  superficial  fascia  wliich 
fills  up  the  saphenic  opening  of  the  fascia  lata  and 
adheres  to  its  margin.  It  is  perforated  by  the 
superficial  lymphatics  as  they  pass  to  gain  the  in- 
terior of  the  femoral  sheath;  hence  its  name  of 
cribriform  fascia.  Its  surfaces  are  inseparable 
except  by  dissection,  from  the  sheath  of  the  vessels 
on  the  one  hand,  and  from  the  superficial  fascia  on 
the  other.  The  sheath  of  the  femoral  vessels  and 
the  fascia  propria  have  been  already  sufficiently 
described.] 

All  late  writers  on  hernia  have  remarked  how 
very  small  the  aperture  is,  through  which  the 
viscera  protrude  in  the  femoral  rupture;  how  much 
greater  the  constriction  generally  is,  than  in  in- 
guinal hernia;  consequently,  how  much  more  rapid 
the  symptoms  are;  how  much  less  frequently  the 
taxis  succeeds;  and  how  much  more  dangerous 
delay  proves.  (See  Sir  A.  Cooper,  Hey,  Law- 
rence, &c.) 

Though  the  crural  ring  is  almost  always  small, 
yet,  in  a  few  instances,  in  which  the  tumor  is 
large,  and  of  long  standing,  it  becomes  very  capa- 
cious, just  as  the  opening  often  becomes,  through 
which  the  inguinal  hernia  protrudes.  Dr.  Thom- 
son, of  Edinburgh,  Mr.  Hey,  and  Mr.  Lawrence, 
have  related  examples  of  this  kind. 

The  remarks  already  made  concerning  the  treat- 
ment of  hernia,  before  having  recourse  to  the  knife, 
are  all  applicable  to  the  present  case,  and  need  not 
be  repeated.  In  attempting  to  reduce  a  femoral 
hernia  by  the  taxis,  the  surgeon  should  recollect, 
however,  that  relaxing  Poupart's  ligament,  and 
the  femoral  fascia,  is  of  the  highest  consequence. 
Hence,  the  thigh  should  be  bent,  and  rolled  in- 
wards. The  pressure  ought,  also,  to  be  first  made 
downwards,  in  order  to  push  the  swelling  off  Pou- 
part's ligament;  and  afterwards,  the  parts  should 
be  propelled  backwards,  and  then  upwards,  so  that 
they  may  return  through  the  crural  canal  and  ring. 
For  the  direction  of  the  crural  canal  is  vertical  in 
the  greater  part  of  its  extent;  its  superior  aperture 
faces  upwards  and  backwards  towards  the  abdo- 
minal cavity,  whilst  its  inferior  (the  opening  for  the 
vena  saphena)  is  directed  forwards.  The  canal, 
therefore,  has  three  different  axes,  which  by  their 
union,  represent  the  form  of  the  small  italic  s  ;  the 
superior  liranch  of  which,  resting  upon  the  pubes, 
would  form  the  axis  of  the  superior  aperture  of  the 
canal,  and  which  has  a  direction  downwards  and 
forwards.  Its  middle  branch  would  represent  tliat 
of  the  canal  itself,  which  is  more  vertical;  whilst 
the  inferior  would  pass  directly  forwards,  through 
the  opening  for  the  vena  saphena,  in  a  direction 
corresponding  to  the  axis  of  this  aperture  (See  M. 
Jules  Cloqtiet,  On  Inguinal  and  Femoral  Hernia, 
p.  37,  tr.  by  Mc  Whinnie.) 


^    Operation  for  Femoral,  or  Crural 
Hernia. 

Sir  A.  Cooper  says,  "  The  incision  of  the  in- 
teguments is  to  be  begun  an  inch  and  a  half  above 
the  crural  arch,  in  a  line  with  the  middle  of  the 
tumor,  and  extended  downwards  to  the  centre  of 
the  tumor  below  the  arch.  A  second  incision, 
nearly  at  right  angles  with  the  other,  is  next  made, 
beginning  from  the  middle  of  the  inner  side  of  the 
tumor,  and  extending  across  it  to  tlie  outer  side, 
BO  that  the  form  of  this  double  incision  will  be  that 
ot  iiie  letter  T  reversed."  The  angular  flaps  are, 
ot  course,  to  be  next  dissected  off,  aud  reflected. 


Dupuytren"  also  makes  the  external  wound  of  a 
similar  shape,  the  first  cut  being  always  parallel  to 
the  femoral  vessels.    {Breschet,  op.  cit.  p.  169.) 

The  making  of  two  incisions,  however,  is  not 
deemed  necessary  by  the  majority  of  surgeons  : 
and,  in  all  the  numerous  operations  which  I  hav> 
seen  performed  in  St.  Bartholomew's  Hospital 
during  my  apprenticeship  there,  and  afterwards, 
and  in  eight  cases,  upon  which  I  have  operated 
myself,  a  transverse  wound  was  not  necessary. 
The  division  of  the  skin  should  begin  about  an 
inch  above  the  crural  ring,  and  be  continued  ob- 
liquely downwards  and  outwards.  In  this  man- 
ner, we  cut  exactly  over  the  place,  where  the 
incision  of  the  stricture  should  be  made.  (See 
Lawrence,  p.  425,  ed.  4.) 

"  The  first  incision  (Sir  A.  Cooper  remarks) 
exposes  the  superficial  fascia,  which  is  given  off 
by  the  external  oblique  muscle,  and  which  covers 
the  anterior  part  of  the  hernial  sac ;  but,  if  the 
patient  is  thin,  and  the  hernia  has  not  been  long 
f^ormed,  this  fascia  escapes  observation,  as  it  is 
then  slight ^and  delicate,  and  adheres  closely  to  the 
inner  side  of  the  skin.  When  this  fascia  is  divided, 
the  tumor  is  so  far  exposed,  that  the  circum- 
scribed form  of  the  hernia  may  be  distinctly  seen  ; 
and  a  person  not  well  acquainted  with  the  anatomy 
of  the  parts,  would  readily  suppose  that  the  sac 
itself  was  now  laid  bare,  This,  however,  is  not 
the  case,  for  it  is  still  enveloped  by  a  membrane, 
which  is  the  fascia,  that  the  hernial  sac  pushes 
before  it,  as  it  passes  through  the  inner  side  of  the 
crural  sheath.  This  membrane,  the  fascia  propria, 
is  to  be  next  divided  longitudinally  from  the  neck 
to  the  fundus  of  the  sac;  and  if  the  subject  is  fat, 
an  adipose  membrane  lies  between  it  and  the  sac, 
from  which  it  may  be  distinguished,  by  seeing  the 
cellular  membrane  passing  from  its  inner  side  to 
the  surface  of  the  sac. 

"This  is,  in  my  opinion,  the  most  difficult  part 
of  the  operation;  for  the  fascia  propria  is  very 
liable  to  be  mistaken  for  the  sac  itself ;  so  that, 
when  it  is  divided,  it  is  supposed,  that  the  sac  is 
exposed,  and  the  intestine  is  laid  bare  :  following 
upon  this  idea,  the  stricture  is  divided  in  the  outer 
part  of  the  sac,  and  the  intestine,  still  strangulated, 
is  pushed,  with  the  unopened  sac,  into  the  cavity 
of  the  abdomen. 

The  hernial  sac  being  exposed,  is  to  be  nexl 
opened;  and,  to  divide  it  with  safety,  it  is  best  to 
pinch  up  a  small  part  of  it  between  the  finger  and 
thumb  ;  to  move  the  thumb  upon  the  finger,  by 
which  the  intestine  is  distinctly  felt,  and  may  be 
separated  from  the  inner  side  of  the  sac;  and  then 
to  cut  into  the  sac,  by  placing  the  blade  of  the 
knife  horizontally.  Into  this  opening,  a  director 
should  be  passed,  and  the  sac  opened  from  its 
fundus  to  the  crural  sheath.  (0»  Crural  and 
Umbilical  Hernia.') 

Sometimes  the  contents  of  the  hernia,  thus 
exposed,  admit  of  being  returned,  without  the  fur- 
ther use  of  the  knife.  When  this  object,  however, 
cannot  be  readily  effected,  the  protruded  parts 
should  never  suffer  injury  from  repeated  manual 
attempts;  and  it  is  best  to  divide  the  stricture  at 
once. 

The  merit  of  having  first  proposed  the  safest 
plan  of  cutting  Poupart's  ligament,  even  before 
surgeons  were  aware  of  the  parts  which  really  form 
the  strangulation,  is  assigned  by  Girabeniat  to  Mr. 
B.  Bell,  who  introduced  his  finger  belew  Poupart  s 
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ligament,  between  the  ligament  and  the  intestine 
(an  evident  proof,  says  Gimbernat,  that  there  was 
no  strangulation  there)  ;  he  then  made  a  very 
isuperficial  incision  from  above  downwards  into 
ithe  thickest  part  of  the  ligament  to  its  lower  edge; 
land,  without  cutting  quite  through  it,  he  continued 
ihis  incision  about  an  inch.  He  rested  the  back  of 
the  scalpel  upon  his  linger,  which  served  as  a 
;  guide  to  the  instrument,  and,  at  the  same  time,  as 
I  a  defence  to  the  intestine.  The  incision,  however, 
Shaving  been  continued  for  an  inch,  would,  as 
I  Gimbernat  remarks,  inevitably  cut  the  internal 
'  edge  of  the  crural  arch.  Now,  cutting  this,  only 
:  for  a  few  lines,  gives  sufficient  room  for  the  easy 
:  reduction  of  the  parts,  and  there  is  no  necessity  to 
■.  touch  the  ligament  (Poupart's),as  it  never  occasions 
:  the  strangulation.    {Gimbernat,  p.  27.) 

Gimbernat's  method  of  dividing  the  stricture, 
iin  cases  of  femoral  hernia,  is  now  frequently  re- 
!  garded  as  the  safest  and  most  effectual.    "  Intro- 
<duce,  along  the  internal  side  of  the  intestine,  a 
(canulated  or  grooved  sound  with  a  blunt  end,  and 
.-a  channel  of  sufficient  depth.    This  is  to  be  di- 
irected  obliquely  inwards,  till  it  enter  the  crural 
1  ring,  which  will  be  known  by  the  increased  re- 
isistance;  as  also,  when  its  point  rests  upon  the 
:  branch  of  the  os  pubis.    Then  suspend  the  in- 
:  troduction;  and  keeping  the  sound  (with  your  left 
i  hand,  if  you  are  operating  on  the  right  side,  and 
'.  V.  V.)   firmly  resting  upon  the  branch  of  tlie  os 
!  pubis,  so  that  its  back  shall  be  turned  towards  the 
;  intestine,  and  its  canal  to  the  symphysis  pubis, 
introduce  gently  with  your  other  hand,  into  the 
,  groove  of  the  sound,  a  bistoury,  with  a  narrow  blade 
:  and  blunt  end,  till  it  enter  the  ring.    Its  entry 
will  be  known,  as  before,  by  a  little  increase  of 
resistance.    Cautiously  press  the  bistoury  to  the 
end  of  the  canal;  and  employing  your  two  hands 
at  once,  carry  both  instraiments  close  along  the 
branch  to  the  body  of  the  os  pubis,  drawing  them 
out  at  the  same  time.    By  this  easy  operation,  you 
will  divide  the  internal  edge  of  the  crural  arch 
(Gimbernat's  ligament)  at  its  extremity,  and  with- 
I  in  four  or  five  lines  of  its  diiplicature;  the  remainder 
I  continuing  firmly  attached  by  the  inferior  band,  or 
I  pillar,  of  which  it  is  tlie  continuation.    This  simple 
)  incision  being  thus  made,  without  the  smallest 
\  danger,  the  internal  border  of  the  arch,  which 
!  forms  the  strangulation,  will  bo  considerably  re- 
I  la-ted,  and  the  parts  will  be  reduced  with  the 
!  greatest  ease.    {Gimbernat,  pp.  46,  46.) 

Mr.  Lav/rcnce  thus  executes  Gimbernat's  plan ;  — 
j   "  It  will  generally  be  practicable  (says  he)  to  in- 
'  troduce  the  tip  of  the  finger,  or  of  the  nail,  under 
I    the  edge  of  the  tendon,  the  fibres  of  which  should 
'   be  carefully  divided  in  succession,  with  the  probe- 
pointed  knife,  until  wo  have  gained  just  sufficient 
room  to  replace  the  contents  of  the  swelling.  Wiien 
the  tightness  of  the  stricture  prevents  the  operator 
I    from  using  his  finger  as  a  guide,  ho  will  employ  the 
deeply-grooved  curved  director,  introducing  it  as 
near  as  he  can  to  the  pubcs.     In  both  cases,  the 
blunt  end  only  of  the  curved  knife  should  be 
))a3sed  beyond  the  stricture,  that  the  division  may 
I)C  cll'ected  without  risk  to  the  arteries,  in  case  they 
should  not  follow  their  usual  course."     The  inte-i- 
tino  should  bo  protected  by  the  operator's  left 
fore-finger,  or,  if  that  cannot  be  spared,  it  nny  be 
held  aside  by  an  assistant.    {On  Ruptures,  p.  4.32, 
I'd.  4.) 

Mr.  Todd  has  always  found  the  division  of  a  few 
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fibres  of  Gimbernat's  ligament  effectual.  {Dithlin 
Hospital  Reports,  vol.  i.  p.  254.)  The  following 
are  his  directions:  after  the  sac  has  been  opened, 
"let  the  operator  pass  the  fore-finger  of  his  left 
hand  (if  the  hernia  be  on  the  right  side,  and  vice 
versa)  as  far  as  can  be,  without  using  force,  into 
the  neck  of  the  sac,  the  back  of  the  nail  being 
turned  towards  the  pubes,  and  its  extremity  ap- 
plied to  the  edge  of  Gimbernat's  ligament.  Sir 
Astley  Cooper's  bistoury  is  then  to  be  introduced, 
the  finger  serving  as  a  conductor  for  it,  the  bistoury 
being  held  so,  that  its  edge  shall  look  towards 
Poupart's  ligament,  and  one  of  its  sides  be  in  con- 
tact with  the  nail  of  the  conducting  finger,  between 
which,  and  Gimbernat's  ligament,  it  is  to  be  passed. 
Having  ascertained,  with  the  blunt  extremity  of 
the  bistoury,  that  it  is  fairly  introduced  into  the 
crural  ring,  the  intestine  being  protected,  as  much 
as  possible,  by  the  left  hand  of  the  operator,  the 
edge  of  the  bistoury  is  to  be  turned  towards  the 
pubes,  and  being  pushed  a  little  further  into  the 
ring,  the  sharp  portion  of  its  edge  will  be  brought 
into  contact  with  Gimbernat's  ligament,  and  will 
divide  a  few  fibres  of  it.  The  operator  is  still  to 
keep  the  conducting  finger  between  the  intestine 
and  bistour3'-,  as  thus  he  will  be  enabled  to 
perceive  the  dilatation  of  the  ring,  and  to  judge  of 
the  extent  to  which  it  may  be  necessary  to  enlarge 
it."    {C.  H.  Todd.) 

Sir  Astley  Cooper  recommends  the  stricture  to 
be  divided  "  obliquely  inwards  and  upwards, 
at  right  angles  to  the  crural  arch."  In  conse- 
quence of  the  very  deep  situation  of  the  pos- 
terior edge  of  the  crural  arch,  and  the  tight 
manner  iu  which  the  protruded  viscera  are  sur- 
rounded by  the  tendon,  this  excellent  surgeon  con- 
siders, that  the  intestine  is  in  great  danger  of  being 
wounded  with  the  knife,  or,  if  held  aside  suffici- 
ently, of  being  torn.  Hence,  his  custom  is  to 
divide  the  stricture  on  its  anterior  part,  as  far  as 
the  front  margin  of  the  crural  arch,  directing  the 
edge  of  the  knife  upwards  and  inwards.  If  this  is 
not  sufficient,  he  afterwards  cuts  the  thin  posterior 
border  of  the  tendon  in  the  same  direction. 

After  advising  us  to  open  the  sac  of  a  femoral 
hernia  with  particular  care,  on  account  of  its  being 
much  thinner  than  that  of  inguinal  hernia,  and  (as 
might  be  added)  on  account  of  its  seldom  contain- 
ing any  fluid,  and  often  having  no  omentum  in  it 
covering  tlie  intestine,  Mr.  Hey  remarks :  "  The 
stricture  made  upon  the  prolapsed  parts  is  very 
great,  as  I  have  already  observed;  but  if  the  tip  of 
the  finger  can  be  introduced  within  the  femoral 
ring,  to  guide  the  hernia  knife,  a  small  incision  (for 
the  ring  is  narrow)  will  be  sufficient  to  set  the  parts 
at  liberty.  If  the  tip  of  the  finger  cannot  be  in- 
troduced at  the  proper  place,  a  director  with  a  deep 
groove  must  be  used  instead  of  the  finger;  but  I 
prefer  the  latter.  The  finger  or  director  should 
not  be  intVoduced  very  near  the  great  vessels,  but 
on  that  side  of  the  intestine  or  omentum  which  is 
nearest  to  the  symphysis  of  the  ossa  pubis,  Tha 
incision  may  then  he  made  directly  upwards,  Tho 
surgeon  must  take  especial  care  to  introduce  his 
finger  or  director  within  that  part  where  ho  finds 
tho  stricture  to  bo  tho  greatest,  which,  iu  this 
species  of  hernia,  is  tho  most  interior  part  of  tho 
wound  "  (o.  1.55), 

Gimbernat's  mode  is  preferable  to  Mr.  Hey'a, 
because,  were  the  operation  dono  on  a  male,  cut- 
ting directly  upward  would  endanger  tho  spermatic 
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cord.  In  order  to  obviate  this  risk,  Sir  A.  Cooper 
makes  a  small  incision  above  Poupart's  ligament, 


and  draws  the  cord  out  of  tlie  way,  of  the  knife 
with  a  bent  probe. 

Mr.  Lawrence  has  noticed  that  an  "  incision  of 
tlie  most  interior  part  of  the  stricture  is  free  from 
all  danger  in  the  ordinary  course  of  the  vessels. 
But  that  variety,  in  which  the  obturatrix  artery, 
arising  from  the  epigastric,  runs  along  the  inner 
margin  of  the  sac,  seems  to  preclude  us  from  cut- 
ting even  in  this  direction."  Hesselbach  met  with 
a  remarkable  instance  of  such  irregularity  in  the 
origin  and  course  of  the  obturatrix  artery  in  the 
body  of  a  female,  in  whom  there  were  two  small 
crural  hernicB.    On  the  right  side,  the  epigastric 
and  obturatrix  arteries  arose,  by  a  conmion  trunk, 
from  the  crural  artery  below  Poupart's  ligament. 
They  soon  separated  from  one  another  ;  the  epi- 
gastric taking  its  ordinary  course  upwards  at  the 
outer  side  of  the  neck  of  the  hernial  sac,  while  the 
obturatrix  made  a  considerable  tiu-n,  and  ran 
transversely  inwards  over  the  strong  fibres  of  the 
femoral  ligament,  and  encircled  the  anterior  and 
inner  side  of  the  neck  of  the  hernia,  whence  it 
afterwards  proceeded  obliquely  downwards  and 
outwards,  behind  the  horizontal  branch  of  the  os 
pubis,  towards  the  obturator  foramen.  (Hessel- 
bach, p.  52.)     A  mode  of  operating  has  been  pro- 
posed (Edin.  Med.  and  Surg.  Journal,  vol.  ii. 
p.  205),  with  the  view  of  avoiding  this  danger. 
We  are  directed  to  make  an  incision  through  the 
aponeurosis  of  the  external  oblique  muscle,  just 
above  the  crural  arch,  and  in  a  direction  parallel  to 
that  part ;  to  introduce  a  director  under  the  stric 
ture  from  this  opening,  and  to  divide  the  tendon 
to  the  requisite  extent  by  means  of  a  curved  knife 
passed  along  the  groove.     {On  Ruptures,  p.  430, 
ed.  4.)    For  reasons  which  Mr.  Lawrence  states, 
this  plan  is  certainly  not  altogether  eligible  ;  and, 
upon  the  whole,  Gimbemat's  method  of  cutting  the 
stricture  is  safer. 

Dupuytren  uses  a  curved  probe-pointed  bistoury 
that  cuts  with  its  convexity.  It  is  conducted  flat 
on_  the  left  fore-finger,  and  with  it,  under  the 
stricture,  and  then  its  edge  is  turned  upwards,  the 
incision  being  extended  through  the  upper  end  of 
the  falciform  process  to  the  margin  of  the  crural 
arch.    [Breschet,  Concours,  ^'c.  p.  182.) 

It  is  remarked  by  Mr.  Guthrie  that  the  falciform 
process,  which  lies  over  the  femoral  artery,  and 
passes  inwards  to  attach  itself  to  Poupart's  liga- 
ment, and  to  form  the  anterior  part  of  Gimbernat's 
ligament,  is  inserted  also  into  the  os  pubis,  on  a 
plane  lower  than  the  insertion  of  the  inferior  pillar 
of  Poupart's  ligament,  so  that  "  it  forms  an  arch, 
exterior  to  the  septum  crurale,  which,  when  it  is 
forced  to  descend,  is  compelled  to  pass  under  it ; 
aiul  it  is  this,  and  ?iot  Pouparts  liyament,  which 
causes  the  greatest  compression  on  the  hernia,  and 
is  the  seat  of  external  stricture."  (Op.  cit.  p.  32.) 
This  gentleman  lias  heard  of  more  than  one  instance 
m  which  the  obturatrix  artery  was  wounded  by 
dividing  Gimbernat's  ligament  horizontally.  He  is 
therefore  in  favour  of  dividing  directly  upwards 
that  portion  of  the  fascia  lata  which  is  attached 
to  Gimbernat's  ligament,  and  to  the  pubes,  as  well 
IS  the  fascia  propria."  If  this  should  be  insuffi- 
cient, lie  would  then  have 
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of  cases,  in  which  the  origin  and  course  of  tl, 
obturatrix  artery  are  different  from  what  is  most 
common.  He  found,  that  when  this  artery  and 
the  epigastric  arise  by  one  common  trunk,  they 
sometimes  separate  from  each  other  above,  and 
rarely  below,  the  upper  opening  of  the  crural  canal. 
In  the  first  case,  the  longer  their  common  trunk 
is,  the  closer  do  they  lie  to  Gimbernat's  ligament, 
and  to  the  inner  edge  of  the  upper  opening  of  the 
above  canal.  In  the  second  case,  the  common 
trunk  of  these  arteries  arises  within  this  canal,  and 
the  two  vessels  then  return  into  the  abdomen.  In 
160  bodies,  of  which  87  were  male,  and  73  female, 
the  obturatrix  artery  arose  on  both  sides  from  the 
hypogastric  (internal  iliac);  and  only  in  56,  of 
which  21  were  male,  and  35  female,  did  it  origi- 
nate on  both  sides  from  the  epigastric.  In  2^5,  of 
which  15  were  male,  and  13  female,  the  obturatrix 
arose  on  one  side  from  the  iiypogastric  (internal 
iliac)  and  on  the  other  from  the  epigastric.  In  six 
bodies,  viz.  two  male,  and  four  female,  it  originated 
from  the  crural.  {Rech.  Anal,  sur  les  Hernies,  4 to. 
Paris. ) 

When  the  obturatrix  artery  thus  arises  irregu- 
larly from  the  epigastric,  it  does  not  always  take 
its  course  over  and  to  the  inside  of  the  neck  of  the 
sac.  Sir  A.  Cooper  says,  "  In  all  cases,  which  I 
have  myself  dissected,  where  this  variety  existed 
with  crural  hernia,  the  obturator  has  passed  into 
the  pelvis,  on  the  outer  side  of  the  neck  of  the  sac, 
entirely  out  of  the  reach  of  any  danger  of  the  knife." 
{On  Crural  Hernia,  p.  21.)  Mr.  Lawrence  con- 
cludes, that  the  comparative  number  of  instances, 
ni  which  it  is  found  on  the  opposite  side,  cannot 
be  more  than  one  in  twenty,  and  consequently,  if 
we  admit  that  the  obturatrix  artery  arises  from  the 
epigastric  once  in  five  times,  it  would  only  be 
liable  to  be  wounded  once  in  a  hundred  operations 
(p.412,ed.  3). 

[The  latest  and  most  reliable  information  on  this 
subject  will  be  found  in  Mr.  Quain's  valuable  work 
on  the  anatomy  of  the  arteries  of  the  human  bodj'. 
Mr.  Quain's  tables  show  {Commentaries  on  the  Arte- 
ries, p.  447)  thatoutof  361  dissections, theobturator 
artery  took  origin  from  the  internal  iliac  in  247, 
or  about  twice  in  three  dissections,  and  from  the 
epigastric  in  103,  or  once  in  three  and  a  half  dis- 
sections. In  five  instances  it  arose  by  two  '•oots, 
one  from  the  internal  iliac,  and  one  from  the  epiga- 
stric; and  in  six  instances  from  the  external  iliac 
trunk. 

Again,  in  101  cases  (p.  451,  op.  cit)  where  the 
obturator  artery  arose  either  from  the  epigastric,  or 
from  the  external  iliac,  he  found  that  10  only  were 
so  situated  as  to  render  it  certain  that  if  a  hernia 
occurred,  the  neck  of  the  hernial  sac  would  be  sur- 
rounded above  and  internally  by  the  artery;  54  were 
situated  on  the  outer  margin  of  the  ring,  and  37 
crossed  it,  leaving  it  doubtful  in  these  latter  cases 
on  which  side  of  the  artery  the  hernia  would  pass. 
It  is  evident  that  the  artcr3' associated  with  its 
veins  and  accompanying  cellular  tissue,  when  crossing 
midway  the  femoral  ring,  must  offer  an  addition.il 
obstacle  to  the  occurrence  of  a  hernial  protrusion 
at  all  in  this  situation.    Mr.  Quain,  on  attenipti"? 


in  the  dead  body  to  produce  a  protrusion  w 


f„,'^?i',^  '"dustrious  Cloquet  examined  250  bodies, 
tlie  purpose  of  estimating  the  average  number 
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tliis  position  of  the  artery  existed,  found  that  )t 
could  be  effected  with  greater  facility  on  the  inside 
than  on  the  outside  of  the  artery.  In  other  words, 
tliat  tlie  attachment  of  the  artery  to  the  cpigastr/c, 
rendered  it  more  difficult  to  displace  it  iu  the  inw.iri' 
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than  in  the  outward  direction.  It  may  therefore 
be  fairly  concluded  that,  in  the  majority  of  these 
37  instances,  a  hernial  sac  would  not  be  found 
with  the  obturator  artery  on  its  upper  and  inner 
side. 

Mr.  Allan  Burns  records  an  interesting  case  in 
which  a  double  femoral  hernia  occurred  where  the 
obturator  artery  thus  crossed  the  femoral  ring.  One 
of  the  hernial  sacs  was  situated  internal  to  the 
artery,  the  other  external  to  it;  and  this  latter  was 
found  to  occupy  the  compartment  of  the  sheath 
containing  the  femoral  vein.    It  has  generally  been 
supposed,  that  when  the  obturator  artery  arises 
low  down  from  the  epigastric,  it  would  be  situated 
at  the  outside  of  the  femoral  ring,  and  that  its 
origin  high  up  from  the  epigastric  would  cause  it  to 
take  its  upper  and  inner  margin.    This  opinion  is 
i  combated  by  Mr.  Quain;  he  found  that  the  direc- 
I  tion  the  obturator  takes  to  gain  the  opening  in  the 
I  obturator  fascia,  is  but  little  influenced  by  the  level 
I  of  its  origin  from  the  epigastric] 

When  the  origin  and  course  of  the  epigastric 
:  artery  differ  from  what  is  common,  this  vessel,  as 
.  Hesselbach  remarks,  sometimes  passes  inwards 
!  along  the  horizontal  branch  of  the  os  pubis,  ere  it 
;  ascends  towards  the  rectus  muscle;  and  when  this 
'  variation  exists  in  a  case  of  femoral  hernia,  the 
;  artery  does  not  pass  over  the  outer  side  of  the  neck 
I  of  the  sac,  but  first  under  it,  and  then  round  its 
i  inner  side.  Hesselbach  has  seen  only  one  instance 
1  of  this  irregularity  of  the  epigastric  artery  in  a 
1  female,  and  never  in  a  male  subject.  {Ucber  den 
Ursprung,  ^c.  der  Leislen-undS'chenJcelbrilche,  p. 
.  62.) 

It  is  observed  by  Professor  Scarpa,  that  "  the 
round  ligament  of  the  uterus,  in  passing  through 
the  abdominal  muscles,  follows  precisely  the  same 
track  as  the  spermatic  cord.  It  is  equally  situated 
behind  Poupart's  ligament,  with  the  difference, 
that  it  does  not  become  so  distinct  from  the  internal 
extremity  of  this  ligament,  as  the  spennatic  cord 
does,  because  it  has  not  so  far  to  run,  in  order  to 
get  from  that  ligament  to  the  inguinal  ring,  the 
latter  opening  being  situated  lower  in  the  female 
than  in  the  male  subject.  The  round  ligament,  like 
the  spermatic  cord,  also  crosses  the  epigastric 
artery,  before  reaching  the  inguinal  ring.  And 
as  crural  hernia  always  begins  at  the  internal 
and  inferior  angle  of  the  arch  of  this  name,  as  vvell 
in  the  male  as  the  female,  it  follows  that,  in  the 
two  sexes,  the  epigastric  artery  remains  in  its  na- 
tural situation,  and  invariably  corresponds  to  the 
external  side  of  the  neck  of  a  crural  hernia; 
whilst  the  spermatic  cord  in  men,  and  the  round 
ligament  in  women,  pass  over  the  extremity  of  the 
front  of  the  neck  of  the  hernial  sac.  In  the  ope- 
ration for  crural  hernia,  in  females,  the  incision  of 
the  neck  of  the  hernial  sac,  and  of  the  crural  arch, 
when  directed  upward  towards  the  linea  alba,  can- 
not wftund  the  epigastric  artery,  which  it  is  of  the 
most  consequence  to  avoid;  but  it  always  divides, 
cither  totally,  or  partially,  the  round  ligament  of 
the  uteras,  which  cannot  lead  to  any  dangerous 
hsemorrhage;  for,  except  in  the  period  of  preg- 
nancy, the  arteries  of  the  round  ligament  are  very 
small;  they  are  almost  obliterated  in  women  ad- 
vanced in  years;  and,  in  general,  they  are  quite 
capillary  in  the  extremity  of  the  ligament  adjoining 
the  ring.  Hence,  it  cannot  be  surprising,  that  so 
many  crural  hcrniaj  have  been  successfuly  ope- 
rated upon  in  women,  by  cutting  tlie  hernial  sac 
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and  crural  arch  directly  upward,  while  not  a  single 
instance  can  be  cited  of  such  an  incision  being 
made  in  man  without  mischief,  although,  in  both 
sexes,  the  epigastric  artery  may  have  been  avoided 
in  operating  by  this  process."  (Scarpa,  Traite  dcs 
Hernies,  p.  240.) 

In  operating  upon  crural  hernia  in  males, 
Scarpa  recommends  us  to  follow  a  method,  which 
he  calls  new,  but  which,  in  fact,  is  the  same  as 
that  advised  by  Gimbernat.  "  I  have  found  (says 
Scarpa)  that,  in  man,  the  neck  of  the  hernial  sac 
may  be  divided  without  danger,  by  giving  to  the 
incision  a  direction  exactly  contrary  to  that  which 
is  practised  in  the  female  subject.  After  having 
opened  the  hernial  sac,  it  is  to  be  drawn  outward 
by  one  of  its  sides  sufBciently  to  allow  the  intro- 
duction of  a  small  director  between  its  neck  and 
the  strangulated  intestine,  t/ie  groove  of  the  instru- 
ment being  timied  downicards  towards  the  internal 
and  inferior  angle  of  the  cniral  arch.  A  proha- 
pointed  histotiry,  the  edge  of  which  is  also  to  be 
directed  downwards  toicards  the  point  of  insertion 
of  PouparCs  ligament  to  the  pzcbes,  is  to  be  pushed 
along  the  groove.  By  this  means  the  neck  of  tlie 
hernial  sac  will  be  divided  its  ivhole  length,  at  its 
internal  and  inferior  side,  and  Pouparfs  ligament 
will  be  cut  close  to  its  attachment  to  the  top  of  the 
OS  pubis.  The  epigastric  artery  will  certainly  be 
avoided,  because  it  lies  upon  the  opposite  side  of 
the  hernial  sac.  As  for  the  spermatic  cord,  I 
have  demonstrated,  that  it  is  situated  on  the  fore- 
part of  the  neck  of  the  hernial  sac;  consequently 
it  cannot  be  touched  by  an  incision  made  from 
above  downwards,  whilst  it  is  constantly  cut  in  the 
ordinary  method,  since  the  knife  is  carried  from 
below  upwards.  In  the  first  case,  this  part  may- 
be the  more  easily  avoided,  as  it  lies  at  some  dis- 
tance from  the  internal  and  inferior  angle  of  the 
crural  arch.  In  fact,  it  is  at  this  place  that  it  quits, 
as  we  have  seen,  the  edge  of  Poupart's  ligament, 
in  order  to  ascend  towards  the  inguinal  ring.  The 
incision  that  I  propose  (says  Scarpa)  not  only  has 
the  advantage  of  slitting  open  the  neck  of  the  her- 
nial sac  its  whole  length,  it  also  divides  a  part  of 
the  insertion  of  Poupart's  ligament  into  the  upper 
part  of  the  os  pubis,  a  thing  that  greatly  contributes 
to  relax  the  crural  arch,  and  facilitate  the  reduction 
of  the  viscera;  of  those,  at  least,  which  are  not 
adherent  to  the  sac."    (Scarpa,  op.  cit.  p.  235.) 

Hesselbach  considers  an  incision  through  the  an- 
terior side  of  the  crural  ring  safer  than  one  through 
Gimbernat's  ligament,  and  safer  in  women  than 
men.  In  women  he  recommends  the  cut  to  bo 
made  through  the  middle  of  the  fore  part  of  the 
ring,  nearly  straight  upwards,  or  a  little  inclined 
inwards,  in  which  mode  the  epigastric  artery  can- 
not be  hurt,  whether  it  lie  at  the  outer  or  inner 
side  of  the  neck  of  the  sac.  In  men  this  incision 
directed  obliquely  upwards  and  inwards,  he  says' 
cannot  be  made,  on  account  of  the  nearness  of  the 
spermatic  cord.  Therefore,  in  the  male  subject, 
he  advises  cutting  the  inner  side  of  the  opening 
that  is  to  say  Gimbernat's  or  the  femoral  ligament', 
directly  inwards  towards  the  symphysis  of  the  os 
pubis.  {Ueber  den  Ursprung  der  Lcisten-mid- 
Schenlcelbruche,  p.  S  I.)  When'  the  epigastric,  or 
obturatrix,  artery  deviates  from  its  usual  course 
and  surrounds  the  inner  side  of  the  neck  of  the 
hernia  (which  variety  can  never  be  ascertained  a 
priori),  a  wound  of  the  vessel  Hesselbach  regards 
as  miavoidablc. 


HERNIA. 

From  the  views  taken  of  femoral  hernia  in  this 
article,  I  consider  the  unrestricted  direction  always 
to  cut  Gimbernat's  ligament  in  the  operation  to 
be  erroneous.    For,  as  Langenbeck  has  stated,  the 
seat  of  strangulation  may  either  be  in  the  external 
aperture  of  the  crural  canal,  or  in  an  opening  of 
the  front  or  inner  side  of  this  passage,  or  in  its  inner 
opening,  where  indeed  Gimbernat's  ligament  and 
the  attachment  of  the  falciform  process  of  the  fascia 
lata  to  it  are  truly  concerned.    When  the  stran 
gulation  is  of  the  two  first  descriptions,  he  states^ 
that  only  the  fascia  lata  need  be  cut  ;  but,  in  the 
third,  most  frequent  case,  the  inner  semi-lunar  edge 
of  the  crural  ring  (Gimbernat's  ligament)  should 
be  divided.     In  all  cases,  says  Langenbeck,  whe- 
ther the  strangulation  be  caused  by  the  inner  or 
external  opening  of  the  crural  canal,  or  by  an 
aperture  in  the  front  parietes  of  this  passage,  th_ 
stricture  must  be  cut  inwards,  as  directing  the  cut 
in  the  least  outwards  would  injure  the  epigastric 
artery.    When  it  is  perceived  in  the  operation 
that  the  neck  of  the  hernial  sac  is  strangulated 
close  below  and  behind  the  external  pillar  of  the 
abdominal  ring,  the  inner  opening  of  the  crural 
canal  must  be  divided  inwards,  with  the  knife 
directed  along  the  horizontal  ramus  of  the  os  pubis, 
under  the  external  pillar  of  the  ring,  towards  the 
symphysis  of  the  pubes.    If,  in  such  a  case,  the 
knife  were  carried  inwards  and  upwards,  that  part 
of  Poupart's  ligament  forming  the  upper  side  of  the 
crural  canal  might  be  cut  and  the  spermatic  artery 
injured.    {Neue  Bill.  b.  ii.  p.  133.) 

Dr.  Triistedt  has  published  some  remarks  in 
favour  of  employing  dilatation,  instead  of  an  in- 
cision, in  the  operation  for  strangulated  crural 
hernia.    He  observes  that  even  when  the  common 
trunk  of  the  obturatrix  and  epigastric  arteries  is 
short,  the  bowels  may  protrude  under  the  first  of 
these  arteries,  which  will  lie  upon  the  upper  and 
inner  side  of  the  hernia.     In  an  operation  per- 
formed upon  a  woman,  in  La  Charite  at  Berlin, 
for  a  strangulated  femoral  hernia,  the  crural  liga- 
ment was_  divided  in  Gimbernat's  way  by  an  in- 
cision exactly  parallel  to  the  horizontal  ramus  of 
the  OS  pubis.  The  obturatrix  artery  was  wounded, 
and    the  patient    died   eight  days   after  the 
operation,  having  been  previously  attacked  by 
trismus  and  opisthotonos.     On  dissection,  about 
six  ounces  of  putrid  blood  were  found  in  the  lesser 
cavity  of  the  pelvis,  and  the  above  artery  cut. 
The  vessel  arose  from  the  epigastric,  ran  over  the 
upper  edge  of  the  inner  opening  of  the  crural  canal, 
or  ring,  and  then  descended  along  its  inner  edge, 
towards  the  obturator  foramen.     This  occasional 
course  of  the  obturatrix  artery  leads  Dr.  Triistedt 
to  suggest  the  following  rules: — If,  after  the  hernial 
sac  is  opened,  the  bowels  cannot  be  returned,  the 
outer  opening  of  the  crural  canal  should  be  cut 
directly  inwards,  in  order  to  produce  a  considerable 
relaxation.    But  if  the  reduction  should  yet  be 
impracticable  (the  strangulation  being  at  the  inner 
opening  of  the  canal),  then  an  attempt  is  to  be 
made  to  insinuate  the  end  of  the  finger  through  the 
constriclion  ;  a  plan  said  to  have  answered  very 
often  in  the  praptico  of  Surgeon-General  Rust. 
Should  the  resistance  be  too  great,  however,  for 
this  method  to  succeed,  Triistedt  advises  the  crural 
ligament  to  be  forcibly  drawn  inwards  and  upwards 
towards  the  navel,  with  Arnaud's  tenaculum,  as- 
sisted by  the  introduction  of  the  finger,  or  with 
two  hooks.    When  this  plan  fails,  he  recommends 


Schreger's  practice  of  dividing  the  anterior  edge 
of  Poupart's  ligament  with  a  pair  of  blunt-pointed 
scissors,  and  then  the  use  of  Arnaud's  tenaculum 
again.  (See  Rust's  Magazin  fiu-  die  gesammtc 
Heilkunde,  b,  iii,  h,  2.)  The  consideration,  how- 
ever, which  will  ever  prevent  the  common  adop- 
tion of  Dr.  Trustedt's  suggestion,  is  that  fifty  times 
more  lives  would  be  lost  by  the  mischief  done  to 
the  protruded  bowels  by  the  forcible  introduction 
of  the  fingers  and  hooks,  than  by  hemorrhage  from 
the  obturatrix,  or  epigastric  artery,  when  the  course 
of  the  vessel  is  irregular. 

Mr.  Aston  Key,  who  is  an  advocate  for  not 
opening  the  sac,  makes  the  following  remarks  :  — 
The  inverted  T  incision,  usual  in  the  operation  for 
femoral  hernia,  may  be,  in  most  cases,  reduced  to  a 
single  incision,  either  at  right  angles  to  Poupart's 
ligament,  or  in  a  transverse  direction  across  the 
tumor.     "  I  have  not  (says  he)  made  trial  of 
the  perpendicular  form  of  incision,  but  a  single 
transverse  one  I  have  found  sufficient,  when  the 
integuments  have  been  loose,  and  the  tumour  not 
large.    The  superficial  fascia  adheres  firmly  to  the 
common  integuments,  and  is  usually  turned  aside 
with  them,  especially  when  the  latter  are  pinched 
up  for  the  purpose  of  making  the  first  incision. 
The  fascia  propria  is  therefore  quickly  exposed, 
and  forms  the  first  distinct  covering  of  the  tumor, 
being  darker  than  the  more  superficial  investment. 
It  is  under  the  outer  layer  of  this  fascia  that  the 
adipose  structure  is  formed,  which  often  assumes 
the  appearance  of  omentum.    The  director  easily 
makes  its  way  under  this  fatty  matter,  as  far  as  the 
neck  of  the  sac,  which  lies  deeper  than  the  ope- 
rator at  first  supposes.    The  point  of  the  director 
should  be  applied  rather  to  the  inner  than  to  the 
outer  part  of  the  neck  of  the  sac,  as  it  will  be 
found  to  pass  more  easily  under  the  stricture  at 
this  part.    It  should  not  at  first  be  attempted  to 
be  thrust  under  the  stricture,  as  the  firmness  of  the 
parts  forming  the  stricture  would  resist  it.  But 
the  seat  of  stricture  being  felt,  the  operator  should 
depress  the  end  of  the  director  upon  the  sac, 
which  will  yield  before  it,  and  then,  by  an  onward 
movement,  the  director  slides  under  the  stricture." 
Mr.  Key  takes  the  opportunitj'  of  remarking,  that 
the  constriction,  at  the  femoral  aperture,  is  not  en- 
tirely produced  by  a  process  from  Poupart's  liga- 
ment, but,  in  part,  by  a  tendinous  band  on  the 
forepart  of  the  femoral  sheath,  where  the  fascia 
transversalis  passes  in  a  funnel-form  behind  Gim- 
emat's  ligament  to  be  inserted  into  the  pubes. 
(See  Mem.  on  i/ie  Advantages  of  dividing  the 
Stricture,  S[o.  on  the  outside  of  the  sac,  p,  142 — 
145,  Ovo.  Lond.  1833.) 

[Mr.  Gay,  who  is  also  strongly  in  favor  of  divi- 
sion of  the  stricture  in  cases  of  strangulated  hernia 
without  opening  the  sac,  published  a  work  in  1848 
on  femoral  rupture,  in  which  he  recommends  a  new 
mode  of  operating  for  this  species  of  hernia.  Some 
very  useful  statistical  tables,  bearing  on  the  more 
interesting  questions  connected  with  femoral  rup- 
ture, will  be  found  in  Mr.  Gay's  valuable  mono- 
graph, a  perusal  of  which  will  well  repaj'  the 
reader.  His  new  operation,  as  described  by  him- 
self, is  here  quoted  : — 

"  For  the  first  step  of  the  operation,  two  imngin- 
ary  lines  should  be  drawn  from  the  point  directly 
over  the  inner  side  of  the  neck  of  the  hernial 
tumor;  one  to  the  tuberosity  of  the  pubis;  tlio 
other  down  the  thigh,  along  the  inner  side  of  the 
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taraor.    These  two  supposed  lines  will  include  an 
angular  space,  in  which,  and  about  mid-distance 
li  om  either,  the  first  incision  is  to  be  made.  This 
incision  should  commence  just  within  the  angle 
formed  by  the  meeting  of  these  lines,  and  be 
carried  inwards  and  rather  downwards,  for  the 
xtent  of  an  inch  or  a  little  more;  and  should 
i\  ide  the  integuments  and  superlicial  fascia  over 
le  femoral  fossa. 

"  For  the  second  part  of  the  operation,  the  fore- 
linger  of  the  left  hand  (if  the  hernial  tumor  is  on 
the  right  thigh,  and  vice  versa)  is  to  be  passed 
through  this  wound,  upwards  and  outwards,  along 
and  close  to  the  side  of  the  hernial  tumor,  to  its 
neck.    Should  any  of  the  deep  laminae  of  the 

perficial  fascia  which  occupy  the  femoral  fossa 
istruct  its  passage  these  must  be  divided. 

"The  blunt  point  of  a  bistoury  cache,  guided  by 
the  tip  of  the  finger  still  in  the  wound,  is  to  be 
passed  through  the  cribriform  fascia  (one  of  the 
gheath-like  apertures  in  which  it  will  readily 
enter),  and  the  delicate  vaginal  sheath  which 
alone  intervenes  between  it  and  the  crural  canal. 
It  is  now  to  be  directed  upward,  through  the 
canal  to  the  ring,  where  it  usually  meets  with  re- 
sistance from  the  seat  of  stricture.  By  the  least 
amount  of  force,  and  with  the  aid  of  a  little  gentle 
I  orapression  of  the  inner  side  of  the  tumor  by  the 
finger,  the  point  of  the  bistoury  may  be  insinu- 
ated between  the  sac,  and  the  pubic  margin  of 
the  ring:  the  edge  of  the  knife  is  then  to  be  turned 
towards  the  pubes,  and,  by  projecting  the  blade, 
the  seat  of  stricture  in  that  direction  may  be  effec- 
tively divided.  Should  the  surgeon,  however,  be 
disposed  to  direct  his  incision  forwards,  it  may  be 
done  either  before  or  after  the  incision  of  Gimber- 
nat's  ligament  with  equal  facility.  It  will  be 
obvious  from  a  reference  to  the  anatomical  relations 
of  the  parts,  that  in  its  course  from  the  femoral 
fossa  through  the  cribriform  fascia,  crural  canal 
and  ring,  the  knife  will  pass  successively  behind 
the  falciform  process,  the  edge  of  the  lower  orifice 
of  the  canal,  Pley's  ligament,  and  the  fibres  of  the 
inguinal  ligament  of  Hesselbach;  and  thus  be 
made  to  command  whichever  may  happen  to  be  the 
particular  seat  of  stricture.  By  taking  care  not 
to  keep  the  knife  too  close  to  the  side  of  the 
hernial  tumor,  after  its  point  has  passed  the  cribri- 
form fascia,  its  point  would  glide  between  the 
sheath  and  the  deep  layer  of  tho  iliac  fascia  lata ; 
and  in  this  way  it  would  pass  between  the  ring 
and  the  last  portion  of  Iley's  and  Gimbernat's 
ligaments,  and  thus  a  division  of  these  structures 
might  bo  effected  from  tho  outside  of  the  sheath  or 
canal. 

"  If,  after  the  division  of  the  ring  and  parts  on 
its  pubic  and  front  sides,  the  hernial  tumor  is 
not  to  be  replaced  without  the  employment  of 
force,  the  stricture  cannot  have  been  dilated  ;  and 
the  surgeon  would  'then  have  to  contemplate  the 
possibility  of  its  being  situated  in  the  fibres  of  the 
septum  cruralo.  The  still  constricted  neck  of  the 
sac  would  in  that  case  bo  felt,  and  it  would  be  for 
the  surgeon  to  get  his  knife  cautiously  behind  the 
constricting  fibres.  This  could  be  most  easily  done 
by  a  knife  which  has  a  beak  flattened  in  tlie  direc- 
tion transverse  to  the  edge, — by  gently  pressing 
the  side  of  the  tumor  outwards,  immediately  below 
the  seat  of  constriction,  so  as  to  gain  room  for  its 
introduction. 

"  Should  tliQ  seat  of  stricture  bo  in  the  margins 


of  one  of  the  apertures  of  the  cribriform  fascia, 
which  would  in  all  probability  be  discovered  at  an 
early  period  of  the  operation,  the  means  for  dila- 
ting it  would  be  analagous  to  those  which  have 
just  been  detailed. 

"  If,  after  the  division  of  these  various  textures 
external  to  the  sac,  the  hernial  tumor  should  still 
remain  constricted,  the  external  wound  would  have 
to  be  enlarged,  and  the  seat  of  stricture  looked  for 
either  in  the  neck  of  the  sac,  or  within  the  sac 
and  amongst  its  contents. 

"  The  operation  just  detailed  is  most^simple  and 
easy  of  execution;  requires  but  few,  and  those 
small  incisions;  leaves  the  hernial  tumor  and 
its  diseased  coverings  untouched;  permits,  if  neces- 
sary, the  immediate  use  of  a  truss;  and  in  an 
otherwise  healthy  subject  requires  but  a  few  days 
for  the  perfect  recovery  of  the  patient."] 

Of  late  years,  a  fact  of  considerable  interest  has 
been  ascertained  in  relation  to  femoral  hernia  ;  viz. 
that  the  constriction  of  the  bowel  by  the  small- 
ness  of  the  aperture  and  the  sharp  edge  of  Pou- 
part's  ligament  {Gimbernat^s  ligament)  is  so  great, 
that  either  a  permanent  contraction  of  the  part, 
ulceration  of  the  internal  and  muscular  coats,  or 
even  that  of  the  serous  coat  also  may  occur,  followed 
by  fatal  extravasation,  after  the  reduction  of  the 
hernia  by  the  operation.  {Chevalier,  in  Med.  CJiir. 
Trans,  vol.  iv.  p.  324  ;  Bi-escliet,  op.  cit.  obs.  2  ; 
Laivrence,  p.  442,  ed.  4.)  Hence  the  latter  gen- 
tleman is  an  advocate  for  gently  drawing  out  the 
bowel,  after  liberating  it  from  stricture:  if  no  reason 
be  found  to  apprehend  perforation  of  the  tube,  he 
advises  its  reduction ;  but,  in  the  opposite  case,  he 
directs  it  to  be  left  out  of  the  abdomen,  rather 
than  that  the  patient  should  be  exposed  to  the 
danger  of  effusion  into  the  abdomen  (p.  444). 

[Mr.  Adams  describes  an  interesting  case  of  femo- 
ral hernia  in  a  female  forty-five  years  of  age,  which 
had  assumed  an  imusual  position,  and  which 
could  not  be  distinguished  by  examination  of  the 
femoral  region.  The  symptoms  of  strangulation, 
however,  having  become  urgent,  he  determined 
to  explore  the  femoral  region  by  operative  proce- 
dure. He  found  a  hernial  sac  containing  omen- 
tum, and  about  an  inch  and  a  luilf  of  small 
intestine  in  a  gangrenous  state.  The  woman  died 
on  the  fourtli  day  after  the  operation.  On  the 
post-mortem  examination  it  was  found  that  tho 
hernia  had  left  the  abdomen  by  tho  femoral  ring, 
that  i  t  had  passed  through  an  opening  in  the  fascia 
covering  the  poctineus  muscle,  and  that  a  few 
fibres  belonging  to  tho  inner  edge  of  this  muscle 
had  covered  the  hernial  sac,  and  were  divided 
during  the  operation.  Mr.  Adams  drew  the  fol- 
lowing inferences  with  respect  to  this  case-  Ist 
that  the  hernia  was  of  the  femoral  species-  2ndlv' 
that  tho  descent  had  not  taken  place  in  the  sheath 
of  the  femoral  vessels;  .Srdly,  that  it  had  passed 
bohmd  this  sheath,  and  had  made  its  way  behind 
and  internal  to  tho  femoral  vein,  through  some 
unusual  opening  in  the  pectineal  portion  of  the 
fascia  lata;  4tlily,  that  that  part  of  the 
pectiiieus  muscle  on  which  the  hernia  lay  was  de- 
prived of  its  immediate  fascial  investment,  and 
that  tho  innermost  fasciculus  formed  a  strong 
fleshy  column  over  the  hernial  sac,  beneath  the 
pectineal^  portion  of  the  fascia  which  covered 
it.  (See  Mcd.-Chir.  Trans,  vol.  xliii.  1860 
p.  27.)  ' 

Another  case  of  this  rare  variety  of  femoral 
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hernia  was  dissected  by  M.  Cloqiiet,  and  is  men 
tioned  by  Nelaton.  {Elhnens  de  Patliologie  cliirur- 
gicale,  t.  iv.  p.  358.)     The  hernia  had  passed 
through  an  irregular  opening  in  the  fascia,  covering 
the  pectineus  muscle,  and  could  not  have  been  dis 
tinguished  during  life.  A  case  is  referred  to  by  Mr 
Gay  where  the  hernia  occupied  the  whole  space 
under  Poupart's  ligament,  between  the  anterior  su- 
perior spine  of  the  ilium  and  the  tuberosity  of  the 
pubes.  {Gay,  On  Femoral  Rupture,  p.  34.)  Mr.  Law- 
rence alludes  to  a  case,  described  by  Hesselbach,  in 
which  the  hernial  tumor  was  situated  on  the  out- 
side of  the  femoral  vessels.    It  was  covered  by 
the  iliac  portion  of  the  fascia  lata,  by  the  sartorius 
muscle,  and  by  the  fascia  covering  iliacus  and 
2isoas  muscles  below  Poupart's  ligament.  He  also 
mentions  two  dissections  by  Mr.  Stanley,  in  which 
a  femoral  hernia  was  found  to  be  situated  in  front 
of  the  femoral  vessels.    In  one  of  these  the  obtu 
rator  artery  arose  from  the  epigastric,  and  the  com 
mon  trunk  and  its  divisions  were  placed 
front  of  the  sac.    {Treatise  on  Ruptures,  ed.  5,  p, 
486.)  M.  Demeaux  (Annales  de  la  Cliirurgie  fran 
faise,  t.  i.  p.  475)  places  on  record  two  dissec- 
tions of  femoral  hernia,  in  each  of  which  two 
sacs  existed,  one  in  front  of  the  femoral  vessels, 
the  other  internal  to  the  vein.     The  distance 
between  the  mouths  of  the  two  sacs,  seen  from 
within,  was  in  the  one  case  eight  lines,  in  the  other 
one  inch.    The  internal  of  the  two  sacs  in  each 
dissection  was  bounded  internally  by  Gimbernat's 
ligament,  and  externally  by  the  epigastric  artery. 
The  external  sac  was  situated  in  front  of  the 
femoral  artery,  and  external  to  the  epigastric. 
M.  Laugier  has  described  a  case  where  the  hernia 
passed  altogether  internal  to  the  sheath  of  the 
femoral  vessels  through  an  opening  in  Gimbernat's 
ligament.     A  portion  of  Gimbernat's  ligament 
separated  the  neck  of  the  sac  from  the  femoral 
ring.    The  sac  below  Poupart's  ligament  rested  on 
the  pectineus  muscle  and  its  fascia,  having  the 
sheath   of  the    femoral  vessels  external  to  it, 
{Archives  gmerales  de  Medccine,  1833,  2nd  series, 
t.  ii.  p.  27.)     M.  Demeaux  has  dissected 
similar  case.  The  artery  left  the  abdomen  internal 
to  the  remains  of  the  umbilical  hernia,  and  passed 
through  Gimbernat's  ligament,  appearing  below 
Poupart's  ligament  internal  to  the  femoral  sheath 
(Op.  cit.) 

These  deviations  from  the  usual  course  of  a 
femoral  rupture  have  induced  Velpeau  to  admit 
three  varieties  of  femoral  hernia,  which  he  would 
distinguish  by  the  terms  internal,  middle,  and 
external.  The  1st,  protruding  through  the  fibres 
of  Gimbernat's  ligament;  the  2nd,  through  the 
femoral  ring;  the  3rd,  external  to  the  epigastric 
artery,  and  in  front  of  the  femoral  artery;  the 
first  and  last  being  of  very  rare  occurrence;  the 
second  or  middle  kind  constituting  the  ordinary 
femoral  hernia.] 


°  Umbilical  Hernia,  or  Exompiialos, 

"  The  exomphalos,  or  umbilical  rupture  (8a)'S 
Pott),  is  so  called  from  its  situation,  and  has  (like 
other  herniaj)  for  its  general  contents,  a  portion  of 
intestine  or  omentum,  or  both.  In  old  umbilical 
ruptures,  the  quantity  of  omentum  is  sometimes 
very  great.  Mr.  Ranby  says,  that  he  found  two 
and  a  half  of  intestine  in  one  of 


ells 

aoout  a  third  part  of  the  stomach,  all  adherinc  to- 
gether.   Mr,   1  -«,r    »^         .      .  .  o 


these,  with 
tomach,  all  a  " 
Gay  and  Mr.  Nourao  found  the  liver 


in  the  sac  of  an  umbilical  hernia,  and  Bohnin^ 
says  that  he  did  also.  But  whatever  are  the  con 
tents,  they  are  originally  contained  in  the  sac 
formed  by  the  protrusion  of  the  peritoneum.  Ii. 
recent  and  small  ruptures,  this  sac  is  very  visible 
but  in  old  and  large  ones,  it  is  broken  through  iU 
the  knot  of  the  navel,  by  the  pressure  and  weight 
of  the  contents,  and  is  not  always  to  be  distin- 
guished; which  is  the  reason  why  it  has  by  some 
been  doubted  whether  this  kind  of  rupture  has  a 
hernial  sac  or  not. 

"  Infants  are  very  subject  to  this  disease  in  a 
small  degree,  from  the  separation  of  the  funiculus; 
but  in  general  they  either  get  rid  of  it  as  they 
gather  strength,  or  are  easily  cured  by  wearing  a 
proper  bandage.  It  is  of  still  more  consequence 
to  get  this  disorder  cured  in  feniiiles  even  than  in 
males,  that  its  return,  when  they  are  become  adult 
and  pregnant,  may  be  prevented  as  much  as  pos- 
sible; for  at  this  time  it  is  liable  to  occur  from  the 
too  great  distension  of  the  he]]y,  or  from  unguarded 
motion  when  the  parts  are  upon  the  stretch.  Dur- 
ing gestation,  it  is  often  very  troublesome,  but 
after  delivery,  if  the  contents  have  contracted  no 
adhesion,  they  will  often  return,  and  may  be  kept 
in  their  place  by  a  proper  bandage. 

"If  such  bandage  was  always  put  on  in  time, 
and  worn  constantly,  the  disease  might  in  general 
be  kept  within  moderate  bounds,  and  some  of  the 
very  terrible  consequences  which  often  attend  it 
might  be  prevented.  The  woman  who  has  the 
smallest  degree  of  it,  and  who,  from  her  age  and 
situation,  has  reason  to  expect  children  after  its 
appearance,  should  be  particularly  careful  to  keep 
it  restrained. 

In  some  the  entrance  of  the  sac  is  large,  and 
the  parts  easily  reducible;  in  others  they  are  diffi- 
cult, and  in  some  absolutely  irreducible.  Of  the 
last  kind  many  have  been  suspended  for  years  in  a 
proper  bag,  and  have  given  little  or  no  trouble. 
They  who  are  afflicted  with  this  disorder,  who  are 
advanced  in  life,  and  in  whom  it  is  large,  are  gene- 
rally subject  to  colics,  diarrhoeas,  and,  if  the  intes- 
tinal canal  be  at  all  obstructed,  to  very  troublesome 
vomitings.  Hence,  patients  are  often  supposed  to 
labour  under  a  stricture,  when  they  really  do  not. 
It  therefore  behoves  such  to  take  great  care  to 
keep  the  intestinal  tube  as  clean  and  free  as  pos- 
sible, and  neither  to  eat  or  drink  any  thing  likely 
to  make  any  disturbance  in  that  part"  (Port,  On 
Riiptures,\oL  ii.) 

The  writings  of  Sir  A.  Cooper,  Scarpa  {Traitc 
des  Her7iics,  p.  327),  and  all  the  most  accurate 
moderns,  confirm  the  fact  described  by  Pott,  that 
in  the  umbilical  rupture  there  is  a  hernial  sac,  just 
as  in  other  instances  of  herniaj.    Every  anatomist 
knows  that,  behind  the  opening  in  the  linea  alba 
at  the  umbilicus,  the  peritoneum  is  complete,  and 
consequently  must  protrude  along  with  the  viscera 
in  cases  of  exomphalos.    In  the  only  two  cases 
which  Sir  A,  Cooper  had  seen  of  a  deficienc)'  of 
the  sac,  the  membrane  had  been  partially  absorbed, 
or  lacerated,  so  as  to  allow  the  protrusion  of  its 
contents,  and  threaten,  from  this  cause,  a  double 
stricture.     Similar  appearances,  less  closely  in- 
spected, probably  gave  rise  to  the  opinion  so  firmly 
maintained  by  Dionis,  De  la  Faye,  Garengeot, 
md  J.  L.  Petit,  that,  in  the  umbilical  hernia,  the 
peritoneum  was  always  lacerated,  and  there  was 
no  hernial  sac.    Early  infancy  is  most  subject  to 
umbilical  hernia,  strictly  so  called,  in  which  the 
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parts  protrude  through  the  navel;  while  the  other 
.periods  of  life  are  more  liable  to  false  umbilical 
herniffi,  or  such  as  arise  in  the  vicinity  of  the 
umbilipus.    {(Euvres  Chir.  da  DesauU,  t.  ii.  p.  315.) 

Besides  a  true  hernial  sac,  the  exomphalos  is 
also_  covered  by  a  more  superficial  expansion,  con- 
eisting  of  condensed  cellular  substance.  In  operat- 
ing, however,  a  surgeon  should  always  cut  with 
great  caution ;  for  the  integuments  and  hernial  sac, 
m  front  of  the  tumor,  are  often  inseparably  adhe- 
rent; and  sometimes,  in  large  cases,  when  an  ab- 
sorption of  part  of  the  sac  has  been  caused  by  the 
jressMe  of  the  bowels,  they  are  even  found  adhe- 
rent to  the  integuments.  [In  stout  persons  affected 
with  umbilical  hernia  of  any  size,  notwithstanding 
there  may  be  two  inches  of  fat  between  the  skin 
■and  abdominal  muscles  elsewhere,  there  will  be 
none  between  the  hernial  sac  and  the  skin,  and 
the  former,  as  above  stated,  will  be  found  adherent 
to  the  latter.] 

Pregnant  women,  and  dropsical  and  corpulent 
subjects,  are  peculiarly  liable  to  the  exomphalos. 
In  adults,  when  there  is  intestine  in  the  sac,  there 
is  almost  always  omentum.  The  transverse  arch 
of  the  colon  is  observed  to  be  particularly  often 
•contained  in  umbilical  hemiae,  but  the  small  intes- 
tines are  not  unfrequently  protruded  :  and  even 
the  caecum  has  been  found  in  a  rupture  at  the 
navel,  {^ee  Lawrence,  On  Ruptures,  p.  454,  455, 
ed.  4.)  ' 

In  the  true  umbilical  hernia,  the  stricture  is 
made  by  the  tendinous  opening  in  the  linea  alba. 
Let  us  ne.xt  consider  the  umbilical  hernia  in  the 
three  particular  forms,  iu  which  it  has  been  noticed 
hj  the  latest  writers. 


Congenital  UiuBiLrciL  Hkrnia. 

Dr.  Hamilton  met  with  about  two  cases  of  this 
kind  annually,  for  the  space  of  seventeen  years; 
;  and  they  strictly  deserve  the  epithet  congenital,  as 
;  they  appear  at  birth.    The  funis  ends  in  a  sort  of 
bag,  containing  some  of  the  viscera,  which  pass  out 
I  of  the  abdomen  through  an  aperture  in  the  situa- 
:  tion  of  the  navel.     The  swelling  is  not  covered 
with  skin,  so  that  the  contents  of  the  hernia  can 
be  seen  through  the  thin  distended  covering  of  tlie 
cord.     The  disease  is  owing  to  a  preternatural 
deficiency  in  the  abdominal  muscles,  and  the  hope 
of  cure  must  be  regulated  by  the  size  of  the  mal- 
I  formation,  and  quantity  of  viscera  protruded. 

The  plans  of  cure  proposed,  consist  of  the  em- 
ployment of  a  ligature,  or  of  a  bandage.  The 
latter  seems  preferable,  and  was  practised  by  Mr. 
Hey,  as  follows: — Having  reduced  the  intestine,  he 
desired  an  assistant  to  liold  the  funis  compressed 
RufTiciently  near  the  abdomen,  to  keep  the  bowel 
from  returning  into  the  hernial  sac. 

"  I  procured  (says  he)  some  plaster  spread  upon 
leather;  cut  into  circular  piecwi,  and  laid  upon  one 
another  in  a  conical  form.  Tliis  com|)rcs3  I  placed 
upon  the  navel,  after  I  had  brought  the  skin  on 
each  side  of  the  aperture  into  contact,  and  had 
laid  one  of  the  lips  a  little  over  the  other,  I 
tlien  put  round  the  child's  abdomen  a  linen  belt; 
and  placed  upon  the  navel,  a  thick,  circular,  quilted 
pad,  formed  about  two  inches  from  one  extremity 
of  the  belt. 

"This  bandage  kept  the  intestine  securely  within 
ihe  abdomen,  and  was  renewed  occasionally.  The 
■funis  was  separated  about  a  week  after  birth  ;  and 
lat  the  c.vpiration  of  a  fortnight  from  that  time,  tlic 


aperture  at  the  navel  was  so  far  contracted,  that 
the  crying  of  the  child,  when  the  bandage  was 
removed,  did  not  cause  the  least  protrusion.  I 
thought  it  proper,  however,  to  continue  the  use  of 
the  bandage  a  little  while  longer.  A  small  sub- 
stance, like  fungous  flesh,  projected,  after  the  funis 
had  dropped  oif,  about  half  an  inch  from  the  bot- 
tom of  that  depression  which  the  navel  forms.  A 
dossil  of  lint  spread  with  cerat.  e  lapide  calaminari, 
and  assisted  by  the  pressure  of  the  baftdage,  brought 
on  a  complete  cicatrisation."    (P.  227.) 

This  gentleman  has  related  another  example,  in 
which  the  intestines  were  quite  imcovered  and  in- 
flamed, the  sac  having  burst  in  deliver3^  The 
parts  were  reduced,  but  the  child  died.  (See  also 
G.  A.  Fried  de  Fixtii  Inlesiinis  plane  mtdis  extra 
Abdomen propendentibas  7iato.  Argent.  1760.) 

[M.  Richet  has  devoted  much  time  to  the  inves- 
tigation of  the  anatomy  of  the  umbilical  orifice, 
•before,  and  subsequent  to,  the  separation  of  the 
cord,  and  has  given  an  elaborate  description  of  the 
mechanism  by  which  it  becomes  closed.  He  espe- 
cially draws  attention  to  two  fasciculi  of  fibres 
arranged  transversely  in  the  form  of  a  sphincter' 
which  embrace  the  vessels  of  the  cord.  These 
fibres,  which  he  describes  as  consisting  of  organic 
muscular  fibre,  are  situated  on  the  abdominal 
surface  of  the  umbilical  ring.  These  he  con- 
siders to  be  the  principal  agents  in  closing  the 
umbilical  ring,  and  in  constricting  the  umbilical 
vessels,  upon  which  they  act,  after  the  manner  of  a 
ligature.  He  also  describes  a  fascia,  which  he  calls 
umbilical.  It  is  situated  on  the  deep  surface  of 
the  umbilical  vein,  and  joins  laterally  the  fascia 
covering  the  abdominal  muscles,  and  thus  forms  a 

''^Mt''  {Archives  generales 

de  Mcdecme,  1856,  5e  se'rie,  tom.  viii.  p.  611  ) 

In  congenital  umbilical  hernia,  the  abdo'niinal 
wall  IS  incomplete  in  the  neighbourhood  of  the 
umbilicus.  The  protrusion  takes  place  at  the  conflux 
of  the  umbilical  arteries  and  vein,  at  the  point  at 
which  the  navel  ought  to  be  situated.    It  here 
separates  these  vessels  from  each  other,  where  thev 
would,  otherwise,  unite  to  form  the  umbilical  cord 
The  hernia  escapes,  therefore,  into  the  connecting 
tissue  of  the  cord,  separating  its  constituent  parts 
in  such  a  way  as  to  have  the  vein  above  the  sac 
and  the  arteries  below  and  on  either  side  of  it  form- 
ing throe  sides  of  a  sort  of  triangle.    These  vessels 
meet  again  at  the  fundus  of  the  sac,  to  constitute 
the  proper  nmbilical  cord.   More  correctly  speaking 
the  viscera,   from  arrest  of  development,  have' 
never  been  situated  within  the  abdominal  ca'vity  at 
all._   The  covering  of  the  swelling  is  very  thin 
moist,  and  semi-transparent,  through  which  the  in' 
testines  can  be  more  or  less  distinctly  seen.    It  is 
formed,  in  fact,  of  tlie  covering  of  the  umbilical 
cord,  wliich  joins  the  common  integument  at  tlie 
margin  of  the  inconiplolc  abdominal  wall,  instead  of 
as  usual,  at  the  navel.  Tlie  aspect  of  this  semitrans- 
partnt  tumor  contrasts  strangely  with  the  opaque  in- 
tegument covering  the  abdominal  wall,  and  will 
always  be  recollected  by  those  who  have  once  seen 
It.     The  prognosis  and  treatment  will  depend  upon 
the  size  of  the  tiimor,  and  the  extent  of  deficiency 
in  the  abdominal  parietcs.    When  these  are  con- 
sideiable,  no  treatment  will  be  of  any  avail  niul 
dea;h  will  ensue  in  from  twelve  to  twenty-four 
hours.    In  all  cases  before  reduction,  the  covering 
of  the  tumor  should  be  kept  moist  and  warm,  other- 
wise evaporation  will  tiike  place,  and  a  sort  of 
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dry  gangrene,  such  as  that  which  affects  the  cord 
itself,  will  supervene.  The  principle  upon  which 
the  treatment  should  he  conducted  is,  to  reduce 
the  displaced  -piscera;  to  approximate  the  margins 
of  the  deficiency  in  the  abdominal  wall ;  and  to 
endeavour  to  eifect  successfully  the  sloughing  and 
separation  of  the  hernial  sac;  which  it  will  be  re- 
membered is  formed  of  the  covering  of  the  cord  and 
its  vessels.  Whether  metallic  sutures,  hare-hp 
pins,  quill  sutures,  or  simply  methodically  ar- 
ranged compresses  and  bandage  are  to  be  had 
recourse  to,  in  order  to  effect  these  desirable  ob- 
jects, must  be  left  to  the  judgment  and  ingenuity 
of  the  surgeon,  in  each  individual  case.] 

Umbilical  Hernia  in  Children. 

The  umbilical  hernia,  which  is  sometimes  formed 
in  the  foetus  as  above  described,  takes  place,  in 
other  instances,  at  the  moment  of  delivery  ;  and 
then,  as  Sabatier  remarks,  should  it  be  tied  by  mis 
take,  with  the  funis,  death  would  be  the  conse- 
quence. Most  frequently,  however,  it  is  not  till 
the  second,  third,  or  fourth  month  after  birth 
that  the  disease  occurs;  and  the  numerous  cases, 
collected  by  Desault,  prove  that,  of  ten  infants  at- 
tacked with  this  hernia,  nine  become  afflicted  at 
the  periods  here  specified. 

The  umbilicus,  still  open,  now  begins  to  con 
tract,  so  as  to  close  the  cicatrix,  which  soon  forms 
an  obstacle  capable  of  preventing  a  protrusion  of 
the  viscera.  Sometimes,  however,  the  repeated 
crying  of  the  child  propels  the  viscera  through  the 
opening,  and  thus  the  closure  of  the  cicatrix  of  the 
navel  is  prevented.  By  degrees,  the  umbilical 
ring  becomes  more  and  more  dilated,  the  quantity 
of  protruded  bowel  increases,  and  thus  a  tumor 
arises,  which,  from  being  of  trivial  size  at. first,  at 
length  attains  the  size  of  an  egg,  or  large  walnut, 
and  presents  itself  with  all  the  characteristic  marks 
of  a  hernia. 

The  presence  of  a  piece  of  intestine  and  omentum 
in  the  tumor  keeps  the  umbilicus  open,  and  op- 
poses the  continual  tendency  which  it  has  to  close. 
Such  tendency,  however,  being  sometimes  superior 
to  the  resistance  of  the  protruded  parts,  forces  them 
back  into  the  abdomen,  obliterates  the  opening 
through  which  they  passed,  and  thus  the  sponta- 
neous cure  of  the  umbilical  hernia  in  children  is 
accomplished.  Two  cases  illustrative  of  this  fact 
are  related  by  Bichat.  {CEuvres  C/iir.  de  Desault, 
t.ii.  p.  318.) 

Nature,  however,  does  not  effect  many  such 
cures;  and  when  the  case  is  left  to  her  alone,  she 
not  only  fails  in  bringing  about  a  radical  cure,  but 
gradually  renders  it  impossible.  In  short,  the  pro- 
pensity of  the  opening  to  close  diminishes,  and  is 
lost,  as  the  subject  grows  older. 

Thus,  the  umbilical  hernia  of  children  seems  to 
be  essentially  different  from  that  of  adults,  in  the 
tendency  of  the  aperture  to  contract.  Hence  the 
ease  of  effecting  a  radical  cure  in  children,  and 
the  almost  utter  impossibility  of  doing  so  in  adults. 
In  the  former,  it  is  enough  to  keep  the  intestines 
from  protruding,  and  the  opening  becomes  of  itself 
obliterated;  in  the  latter,  the  opening  always  re- 
mains, whether  the  bowels  continue  in  it  or  not. 
This  indisposition  of  the  aperture  to  contract  in  the 
adult,  also  frequently  depends  upon  the  protrusion 
not  being  through  the  umbilical  ring  itself,  but 
through  a  fissure  in  the  vicinity  of  it,  not  endued 
with  the  same  natural  tendency  to  close,  which  the 
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umbilicus  possesses  in  young  subjects.  In  fact, 
t  would  appear  from  the  observations  of  Scarpa, 
that,  unless  a  grown  up  person  has  had  the  pro- 
trusion from  infancy,  it  never  occurs  exactly  through 
the  umbilical  ring  itself. 

The  means  of  curing  the  umbilical  hernia  of 
children,  are  compression,  and  the  ligature.  The 
former  is  the  most  modem;  the  latter  the  most 
ancient  treatment,  being  mentioned  by  Celsus. 
The  design  of  both  is  the  same,  viz.  to  prevent  the 
lodgement  of  the  protruded  viscera  in  the  opening 
of  the  umbilicus,  and  thus  facilitate  the  approxima- 
tion of  its  sides.  To  accomplish  this  end,  the  liga-  • 
ture  retrenches  the  hernial  sac,  and  skin  pushed 
before  it;  and,  by  the  union  of  the  cut  parts,  a 
cicatrix  is  produced,  which  hinders  the  protrusion 
of  the  viscera.    At  the  same  time  the  sides  of  the 
opening,  obeying  their  natural  tendency,  compres- 
sion closes  the  defirfency,  or  opening,  in  the  parietes 
of  the  abdomen,  hinders  the  protrusion  of  the 
bowels,  and  keeps  these  parts  from  resisting  the 
contraction  of  the  sac.    Desault's  method,  which 
much  resembled  that  of  Saviard,  is  described  by 
Bichat.    The  child  must  be  placed  on  its  back, 
with  its  thighs  a  little  bent,  and  its  head  inclined 
towards  the  chest.    The  surgeon  is  to  reduce  the 
protruded  parts,  and  to  hold  them  so  with  his  finger, 
at  the  same  time  that  he  raises  the  hernial  sac,  and 
rubs  its  sides  between  his  fingers,  so  as  to  be  sure 
that  there  is  nothing  contained  in  it.  Being  certain, 
that  the  parts,  which  he  lifts  up,  are  only  the  skin 
and  sac,  he  is  to  direct  an  assistant  to  surround 
their  base  several  times  with  a  waxed  ligature,  of 
middling  size,  each  turn  being  tied  with  a  double 
knot,  in  such  a  manner  as  only  to  occasion  little 
pain.  The  tumor,  thus  tied,  is  to  be  covered  with 
lint,  which  is  to  be  supported  with  one  or  two 
compresses,  and  a  circular  bandage,  secured  with 
a  scapular}'.    By  the  following   day,  a  slight 
swelling  has  commonly  taken  place  in  the  con- 
stricted parts.    On  the  second,  or  third  day,  the 
parts  shrink,  and  then  the  ligature  becomes  loose, 
so  that  a  fresh  one  must  now  be  applied  in  the 
same  manner  as  the  first,  taking  care  to  draw  it  a 
little  more  tightly.    The  sensibility  of  the  parts, 
increased  by  the  inflammation,  which  the  con- 
striction of  the  ligature  has  already  produced, 
usually  renders  this  second  ligature  more  pamful. 
After  the  operation,  the  same  dressings  as  at  first 
are  to  be  applied.    The  tumor  soon  becomes  dis- 
coloured, livid,  and  smaUer.    A  thu-d  ligature, 
put  on  in  the  same  way  as  the  preceding  ones, 
entirely  obstructs  the  circulation  in  it.    The  part 
turns  black  and  flaccid,  and  commonly  falls  off 
on  the  eighth  or  tenth  day.    A  small  ulcer  is  left, 
which,  being  properly  dressed,  very  soon  heals, 
and  leaves  a  cicatrix  sufficiently  strong  to  resist 
the  impulse  occasioned  by  coughing,  or  other  efforts 
of  the  abdominal  muscles.    For  two  or  three 
months,  however,  after  the  operation,  the  child 
should  wear  a  circular  bandage,  in  order  to  prevent, 
with  still  greater  certainty,  the  viscera  from  being 


propelled  against  the  cicatrix,  so  as  to  interrupt  tne 
process  of  nature,  which  is  now  producing  a  gradual 
closure  of  the  umbilical  opening. 

Mr.  Pott  notices  the  plan  of  curing  the  exom- 
phalos  with  the  ligature,  and  expresses  himseii 
strongly  against  the  practice  in  general.  -L  o  sa"'" 
the  plan  is  not  applicable.  Mr.  Pott  was  de- 
cidedly in  favour  of  compression  ;  and  he  observes, 
that  in  young  subjects,  and  small  hemu-e,  a  uanu- 
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age,  worn  a  proper  time,  generally  proves  a  perfect 
cure.    (Vol.  ii. ) 

Anxious  that  this  work  should  be  strictly  im- 
partial, 1  next  proceed  to  relate  what  has  been 
more  recently  urged  against  the  employment  of 
the  ligature  for  the  cure  of  umbilical  hernia  in 
children. 

The  incessant  care  that  a  bandage  requires, 
either  to  keep  it  clean,  or  make  it  always  keep  up 
the  proper  degree  of  pressure,  renders  its  employ- 
ment difficult  in  the  children  of  the  poorer  classes. 
Scarpa  expresses  his  opinion,  that  this  was  what 
induced  Desault  to  revive  the  operation  for  um- 
bilical hernia  by  the  ligature,  nearly  such  as  is 
described  by  Celsus ;  an  operation  (continues 
Scarpa),  which  a  long  while  since,  and  for  good 
reasons,  was  altogether  abandoned.  Desault  him- 
self has  put  some  restrictions  to  the  employment  of 
the  ligature,  since  he  observes,  that  this  method 
does  not  radically  cure  the  umbilical  hernia  of 
children  arrived  at  the  age  of  four  years  ;  and, 
that,  even  in  the  youngest  children,  a  radical  cure 
cannot  be  effected  by  the  ligature,  unless  a  me- 
thodical compression  of  the  navel,  by  means  of  a 
bandage,  be  kept  up  immediately  after  the  ope- 
ration, and  for  two  or  three  months.  It  is  perhaps 
to  the  omission  of  this  last  means  that  a  relapse  is 
to  be  ascribed  in  several  of  the  children  operated 
upon  by  Desault.  "  Desault  avoit  remis  en  vigueur 
la  ligaiure  toniLee  en  desuetude,  II  s'abusoit  sur 
sa  ■valeur,  et  il  n'est  pas  diffidle  d'en  connoitre  la 
cause.  Tons  les  enfans  qxCil  opcroil  a  I' Hotel-Dieu 
sortoient  guiris,  et  n'y  revenoient  plus :  on  regardoit 
alors  comme  radicate  une  guerison  momenianter 
(Jticlierand,  Nosographie  Chir.  t.  ii.  p.  453.)  "  I 
have  carefully  watched  (says  Scarpa)  the  imme- 
diate effects,  and  the  more  or  less  remote  conse- 
quences of  tying  the  umbilical  hernia,  either 
simply,  or  by  means  of  a  needle  and  double  liga- 
ture ;  and,  after  a  considerable  number  of  such 
cases,  I  believe  I  can  assert,  that  iMs  operation, 
howsoever  performed,  is  not  ahvays  exempt  from 
grave  and  sometimes  dangerous  accidents.  I  can 
also  add,  thai  it  never  procures  a  truly  radical  cure, 
unless  the  cicatrix,  occasioned  by  it  in  the  umbilical 
region,  be  submitted  for  some  months  to  a  methodical 
and  uninterrupted  compression.  It  is  not  so  un- 
common, as  some  surgeons  pretend,  to  see  arise,  after 
the  application  of  the  ligature,  a  fever  attended  ivith 
symptoms  of  most  violent  irritation,  and  acute  suf- 
ferings, which  cause  incessant  crying,  and  some- 
times convulsions.  The  ulcer,  ivhich  is  produced 
hy  the  detachment  of  the  swelling,  is  ahvays  very 
large  and  difficull  to  heal.  Every  noiv  and  then 
it  becomes  painful,  and  emits  fungous  granulations, 
even  though  dressed  ivith  dry  applications. 

"  Latterly,  it  has  been  explained  by  a  celebrated 
surgeon  (Paletla  M&nwr.  de  I'Instituto,  torn.  ii. 
part  i.),  that  the  umbilical  vein  and  the  suspen- 
sory ligament  of  the  liver,  being  included  in  the 
ligature  of  the  umbilical  hernia,  the  inflammation, 
which  originates  in  these  parts,  may  perhaps,  in 
certain  cases,  be  communicated  to  the  liver,  so  as 
to  put  the  child's  life  in  great  danger.  When,  in 
consequence  of  the  ligature,  symptoms  of  violent 
irritation  come  on,  they  are  ordinarily  attributed 
to  certain  individual  circumstances,  such  as  ex- 
treme sensibility,  or  a  particular  disposition  to 
spasm.  Hence,  it  is  believed,  that  they  should  be 
considered  as  exceptions,  which  do  not  exclude  the 
general  rule,  and  prove  nothing  against  the  utility 


of  the  operation.  But  how  (says  Scarpa)  can  the 
surgeon  ascertain  the  existence  or  non-existence  of 
these  individual  dispositions  in  the  children  upon 
which  he  is  to  operate  ?  Assuredl)',  those  subjects, 
in  which  I  have  had  occasion  to  notice  the  above 
accidents,  enjoyed,  before  the  operation,  perfect 
health  in  every  respect. 

"AVhatever  process  be  adopted  for  tj'ing  the 
umbilical  liernia,  it  is  evident,  that  the  tumor  can 
only  be  constricted  as  far  as  a  little  way  on  this 
side  of  the  aponeurotic  ring  of  the  umbilicus; 
whence  it  follows,  that  the  integuments  must  al- 
ways remain  prominent  and  relaxed,  for  a  certain 
extent,  at  the  front  and  circumference  of  this 
opening.  Also,  after  the  separation  of  the  stran- 
gulated portion,  there  necessarily  remains,  under 
tke  cicatrix,  a  portion  of  the  hernial  sac,  and  of 
the  loose  integuments  which  covered  jt ;  and  as 
the  cicatrix  itself  never  acquires  sufficient  firmness 
to  resist  the  impulse  of  the  viscera,  which  tend  to 
insinuate  themselves  into  the  remains  of  the  her- 
nial sac,  the  hernia,  sooner  or  later,  reappears,  and, 
in  a  short  time,  becomes  larger  than  it  was  before 
the  operation.  If  the  subject  is  a  little  girl,  it  may 
be  apprehended  that  the  first  pregnancy  will  cause 
a  recurrence  of  the  hernia  ;  for,  it  is  known,  that 
during  gestation  the  external  cicatrix  of  the  um- 
bilicus is  considerably  distended,  and  much,  dis- 
posed to  give  way." 

Scarpa  then  notices,  that  "after  the  separation 
of  the  tumor,  there  always  remains,  between  the 
aponeurotic  ring  of  .  the  navel,  and  the  integu- 
ments, a  small  cavity,  formed  by  the  neck  of  the 
hernial  sac  ;  a  cavity  into  which  the  viscera  begin 
to  insinuate  themselves  after  the  operation,  so  as  to 
hinder  the  complete  contraction  of  the  umbilical 
ring.  The  demonstration  of  what  I  have  ad\:anced 
is,  in  some  measure,  to  be  found  in  the  old 
method  of  operating  for  inguinal  hernia,  not  in  a 
strangulated  state  by  the  ligature  of  the  hernial 
sac  and  spermatic  cord,  Most  of  the  hernise  ope- 
rated upon  by  this  barbarous  process,  were  subject 
to  relapses,  because,  in  all  probability,  the  cicatrix 
was  not  sufficiently  firm  to  resist  the  impulse  of  the 
viscera,  which  entered  the  remains  of  the  hernial 
sac.  In  the  same  manner,  after  the  common  ope- 
ration for  strangulated  inguinal  hernia,  although, 
the  cicatrix  is  formed  very  near  the  ring,  there  is  no 
prudent  surgeon  who  does  not  advise  the  patient  to 
wear  a  bandage  the  rest  of  his  life ;  observation 
having  proved  that  the  hernia  is  still  liable  to  recur. 

"  The  experience  of  several  ages  leaves  no  doubt, 
that  compression  alone  is  an  extremel}'  efficacious 
method  of  radically  curing  the  umbilical  hernia  of 
young  subjects.  It  is  attended  with  no  risk;  and, 
provided  it  be  executed  with  the  requisite  caution, 
it  is  hardly  ever  necessary  to  continue  it  longer  than 
two  or  tliree  months  for  the  purpose  of  obtaining 
a  complete  cure.  On  the  other  side,  if  it  be  clearly 
proved,  by  all  that  I  have  been  observing,  that  the 
ligature  never  accomplishes  a  perfect  cure  without 
compression,  it  is  manifest  that  it  cannot  be  at  all 
advantngeous  for  the  children  of  the  poor,  since  a 
bandage  cannot  be  dispensed  with.  It  may  bo  said 
that  in  general  it  does  not  shorten  tlie  treatment;  for, 
in  the  most  successful  cases,  the  ulcer  caused  by  it 
is  not  healed  in  less  than  a  month;  and,  in  order 
to  make  the  cure  certain,  an  exact  compression  must 
be  afterwards  kept  up,  by  means  of  a  bandage,  two 
months  longer.  It  has  already  been  stated  that 
three  months  are  ordinarily  sufficient  for  obtaining 
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a  radical  cure  by  the  mere  employment  of  a  com- 
pressive bandage."  {Scarpa,  Traiie.  des  Hernias, 
p.  344—349.) 

M.  Girard  published  a  Memoir  on  the  Umbilical 
Hernia  of  Children,  which  was  read  to  the  Medical 
Society  of  Lyons,  in  May  1811 ;  and  the  object  of 
which  was  to  recommend  compression  as  an  effec- 
tual means  of  cure.  The  arguments  used  were 
very  similar  to  those  adduced  by  Scarpa.  In  the 
course  of  the  discussion,  M.  Cartier  affirmed  that 
he  had  seen  many  cliildren  operated  upon  by 
Desault,  who  were  not  cured  of  their  herniae. 
(See  Journ.  Gen.  de  Med.  t.  xli.  181 1.)  The  sub- 
ject was  afterwards  taken  up  by  the  Medical  So- 
ciety of  Paris,  and  the  result  of  the  debate  was, 
that  the  employment  of  the  ligature  ought  to  be 
rejected.  1.  Because  the  cure  of  umbilical  hernise 
is  often  accomplished  by  nature  alone.  2.  Be- 
cause compression,  either  alone,  or  aided  by  tonic 
remedies,  always  succeeds.  3.  Because  the  opera- 
tion of  the  ligature  deserves  the  triple  reproach  of 
being  painful,  and  not  free  from  danger,  if  unfor- 
tunately a  piece  of  intestine  should  chance  to  be 
included  in  the  ligature;  of  not  succeeding  in 
general,  except  with  the  assistance  of  compression; 
and  of  being  sometimes  uselessly  practised,  as 
Desault  himself  gives  us  instances  of.  According 
to  M.  Cayol,  the  insufficiency  of  the  ligature  was 
long  since  acknowledged  by  Sabatier,  Lassus, 
Richerand,  &c. 

The  treatment  by  compression  is  universally 
preferred  by  British  surgeons. 

Umbilical  Hernia  in  Adult  Subjects. 

This  case  is  to  be  treated  on  the  principles  com- 
mon to  all  ruptures.  When  reducible,  the  parts 
should  be  kept  up  with  a  bandage  or  truss;  which 
plan,  however,  in  grown-up  persons,  affords  no 
hope  of  a  radical  cure.  Mr.  Hey  has  described 
some  very  good  trusses  for  the  exomphalos,  which 
are  applicable  to  children,  when  compression  is 
preferred,  as  well  as  to  adult  subjects. 
:  When  the  exomphalos  is  irreducible  and  large, 
the  tumor  must  be  supported  with  bandages,  or 
by  a  truss  with  a  hollow  pad. 

It  is  observed  by  Scarpa,  that  umbilical  her- 
nia, and  those  of  the  linea  alba,  are  less  sub- 
ject to  be  strangulated  than  inguinal  and  femoral 
hernia;  but  that,  when  they  are  unfortunately 
affected  with  strangulation,  the  symptoms  are  more 
intense,  and  gangrene  comes  on  more  rapidly,  than 
in  every  other  species  of  rupture.  If  the  opera- 
tion be  performed,  the  event  is  frequently  unfa- 
vourable, because  it  is  generally  done  too  late. 
This  practical  fact  is  proved  by  the  experience  of 
the  most  celebrated  surgeons  of  every  age.  "/i' 
est  certain  (says  Dionis)  que  de  cette  operation 
il  en  perit  plus  qiCil  li'en  recMppo."  (Cotcrs 
d'Operaiions,  p.  90,  ed.  1777,  avec  les  notes  de  La 
Fai/e.)  He  also  adds,  that  they  who  have  the 
misfortune  to  be  afflicted  with  an  exomphalos 
should  rather  dispense  with  their  shirt  than  a 
bandage.  Heister  says  nearly  the  same  tiling. 
{Instil.  Cliirury.  t.  ii.  cap.  94.) 

When  the  omentum  alone  is  strangulated  in  the 
exomphalos,  or  hernia  of  the  linea  alba,  observa- 
tion proves  that  the  symptoms  are  not  less  intense 
than  when  the  intestine  ia  also  incarcerated. 
There  is  this  dilTcrence,  however,  that  when  the 
omentum  alone  is  strangulated,  only  nausea  occurs, 
and,  if  vomiting  should  likewise  take  place,  it  is  less 


frequent  and  violent  than  when  the  bowel  itself  is 
strangulated.  In  the  first  case,  the  stools  are 
hardly  ever  entirely  suppressed.  The  proximity 
of  the  stomach  is,  no  doubt,  the  reason  why 
the  strangulation  of  the  omentum,  in  umbilical 
hernia,  occasions  far  more  intense  symptoms  of 
sympathetic  irritation,  than  the  strangulation  of  the 
same  structure  in  inguinal,  or  crural  hernia. 

Here,  the  operation  is  not  only  always  necessar}', 
but  urgently  required.  It  is  not  materially  dif- 
ferent from  that  which  is  practised  for  strangulated 
inguinal  and  crural  hernia;;  but  in  general  it  de- 
mands greater  circumspection,  on  account  of  the 
connection,  or  intimate  adhesions,  which  frequently 
exist  between  the  integuments  and  hernial  sac,  and 
also  the  adhesions  which  often  prevail  between  the 
latter  part  and  the  omentum  which  it  contains. 

The  situation  of  the  intestine,  which  is  frequently 
covered  by,  and  enveloped  in,  the  omentum^  is 
another  circumstance  deserving  earnest  attention. 
{Scarpa,  Traiie  des  Hernies,  pp.  361,  362.) 

Mr.  Pott  is  not  such  an  advocate  as  Scarpa  for 
the  early  performance  of  the  operation  in  cases  of 
exomphalos; — "The  umbilical,  like  the  inguinal 
hernia,  becomes  the  subject  of  chirurgic  operation, 
when  the  parts  are  not  reducible  by  the  hand  only, 
and  are  so  bound  as  to  produce  bad  symptoms. 
But  though  I  have,  in  the  inguinal  and  scrotal 
hernite,  advised  the  early  use  of  the  knife,  I  cannot 
press  it  so  much  in  this:  the  success  of  it  is  very 
rare,  and  I  should  make  it  the  last  remedy.  In- 
deed, I  am  much  inclined  to  believe  that  the  bad 
symptoms  which  attend  these  cases  are  most  fre- 
quently owing  to  disorders  in  the  intestinal  canal, 
and  not  so  often  to  a  stricture  made  on  it  at  the 
navel,  as  is  supposed.  I  do  not  say  that  the  latter 
does  not  sometimes  happen;  it  certainly  does;  but 
it  is  often  believed  to  be  the  case  when  it  is  not  _ 
"When  the  operation  becomes  necessary,  it 
consists  in  dividing  the  skin  and  hernial  sac,  in 
such  manner  as  shall  set  the  intestine  free  from 
stricture,  and  enable  the  surgeon  to  return  it  into 
the  abdomen."    {Pott,  On  Ruptures.) 

The  rest  of  the  conduct  of  the  surgeon  is  to  be 
regulated  by  the  usual  principles. 

The  division  of  the  stricture  is  properly  recom- 
mended to  be  made  directly  upward,  in  the  course 
of  the  linea  alba. 

In  consequence  of  the  great  fatality  of  the  usual 
operation  for  umbilical  liernia,  I  think  the  plan 
suggested  and  successfully  practised  by  Sir  A. 
Cooper,  in  two  instances,  should  always  be  adopted 
whenever  the  tumor  is  large,  and  free  from  gan- 
grene. It  consists  in  making  an  incision  just  suffi- 
cient to  divide  the  stricture,  without  opening  the  sac 
at  all,  or,  at  all  events,  no  more  of  it  than  is  in- 
evitable; a  plan  that  has  also  received  the  higli 
sanction  of  that  distinguished  anatomist  and  sur- 
geon. Professor  Scarpa.  {Traiti.  des  ITcrnics,  ^- 
362.)  Perhaps  I  miglit  safely  add,  that  when  the 
parts  admit  of  being  reduced,  without  laying  open 
the  snc,  this  method  should  always  be  preferred. 

In  umbilical  hernia,  of  not  a  large  size,  Sir  A. 
Cooper  recommends  the  following  plan  of  operat- 
i„g;_'' As  the  opening  into  the  abdomen  is  placed 
towards  the  upper  part  of  the  tumor,  I  began  the 
incision  a  little  below  it,  that  is,  at  the  nudd  o  ot 
the  swelling,  and  extended  it  to  Us  lowest  pait.  a 
then  made  a  second  incision  at  the  "PP"'  Pf  j,' 
the  fust,  and  at  right  .n.gles  with  it,  so  llmt  e 
double  incision  was  in  the  form  of  tlie  loltei  i,  i"<. 
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top  of  which  crossed  the  middle  of  the  tumor. 
The  integuments  being  thus  divided,  the  angles  of 
the  incision  were  turned  down,  which  exposed  a 
considerable  portion  of  the  hernial  sac.  This  being 
then  carefully  opened,  the  finger  was  passed  below 
the  intestines  to  the  orifice  of  the  sac  at  the  umbi- 
licus, and  the  probe-pointed  bistoury  being  intro- 
duced upon  it,  I  directed  it  into  the  opening  at  the 
navel,  and  divided  the  linea  alba  downwards,  to 
the  requisite  degree,  instead  of  upwards,  as  in  the 
former  operation.  When  the  omentum  and  intes- 
tine are  returned,  the  portion  of  integument  and 
sac  which  is  left,  falls  over  the  opening  at  the  um- 
bilicus, covers  it,  and  unites  to  its  edge,  and  thus 
lessens  the  risk  of  peritoneal  inflammation,  by 
more  readily  closing  the  wound."  (Ozj  Crural  and 
Umbilical  Hernia.) 

Less  frequent  Kinds  op  Hernia. 

The  ventral  hernia,  described  by  Celsus,  is  not 
common;  it  may  appear  at  almost  any  point  of  the 
anterior  part  of  the  belly,  but  is  most  frequently 
found  between  the  recti  muscles.  The  portion  of 
intestine,  &c.,  is  always  contained  in  a  sac,  made 
by  the  protrusion  of  the  peritoneum.  Sir  A.  Cooper 
imputes  the  disease  to  the  dilatation  of  the  natural 
foramina  for  the  transmission  of  vessels,  to  conge- 
nital deficiencies,  lacerations,  and  wounds  of  the 
abdominal  muscles,  or  their  tendons.  In  small 
ventral  hernise,  a  second  fascia  is  found  beneath 
the  superficial  one;  but  in  large  cases  the  latter  is 
the  only  one  covering  the  sac. 

Hernias  in  the  course  of  the  linea  alba  sometimes 
occur  so  near  the  umbilicus,  that  they  are  liable  to 
be  mistaken  for  true  umbilical  ruptures.  They  may 
take  place  either  above  or  below  the  navel.  The 
first  case,  however,  is  more  frequent  than  the 
second ;  and  the  following  is  the  reason  of  this 
circumstance,  according  to  the  opinion  of  Scarpa: 
— "  The  upper  half  of  the  linea  alba,  that  which 
extends  from  the  ensiform  cartilage  to  the  umbi- 
licus, is  naturall}^  broader  and  weaker  than  the 
lower  half,  the  recti  muscles  coming  nearer  and 
nearer  together,  as  they  descend  from  the  navel  to 
the  pubes."    {Scarpa,  Traiie  des  Hernies,^.  333.) 

The  hernial  sac  of  ruptures  at  the  upper  part  of 
the  linea  alba  may  contain  a  noose  of  intestine,  and 
a  piece  of  the  omentum,  though,  in  most  cases,  a 
portion  of  the  latter  membrane  alone  forms  the 
contents.  In  some  subjects,  the  linea  alba  is  so 
disposed  to  give  way,  that  several  hernias  are  ob- 
served to  be  formed  successively  in  the  inter- 
space between  the  ensiform  cartilage  and  the 
umbilicus. 

M.  J ules  Cloquet  has  recorded  a  case  of  ventral 
hernia,  reaching  from  the  ensiform  cartilage  to  the 
pubes.  The  skin  covering  it  was  so  thin  that  the 
convolutions  of  the  bowels  were  plainly  visible. 
The  cicatrix  of  the  navel  was  perceptible  rather 
towards  the  left  side  of  the  swelling.  (Sec  Patho- 
lorjia  Cldr.  p.  102.) 

"  With  respect  to  the  small  hernia  (says  Scarpa) 
which  is  considered  as  formed  bj'  the  stomach, 
and  concerning  which  Hoin  and  Gnrengeot  have 
written  so  much  (without  either  of  them  having 
related,  at  least  to  my  knowledge,  a  single  ex- 
ample proved  by  dissection),  it  is  at  least  un- 
proved, that  it  was  exclusively  formed  by  this 
viscus.  I  do  not  see  why  the  other  viscera,  par- 
ticularly the  omentum  and  transverse  colon,  might 
not  also  coutribute  to  it.   In  my  judgment,  it  only 


differs  from  other  hernia3  of  the  linea  alba  in  being 
situated  on  the  left  side  of  the  ensiform  cartilage, 
a  situation  that  must  materially  influence  the 
symptoms  of  the  case.  In  fact,  whatever  may  be 
the  viscera  which  form  it,  a  sympathetic  irrita- 
tion of  the  stomach  is  occasioned,  that  is  much 
more  intense  than  that  which  ordinarily  accom- 
panies umbilical  hernia;,  those  of  the  lower  part 
of  the  linea  alba,  or,  in  short,  all  other  hernia}, 
which  are  more  remote  from  the  stomach."  (Op. 
cit.  p.  334.) 

The  following  are  the  circumstances  by  which 
the  umbilical  hernia  may  be  discriminated  from  that 
which  occurs  in  the  linea  alba  near  the  navel. 

The  first,  whether  in  the  infant  or  the  adult, 
has  a  roundish  neck,  or  pedicle,  at  the  circum- 
ference of  which  the  aponeurotic  edge  of  the  um- 
bilical ring  can  be  felt.  Whatever  may  be  its  size, 
its  body  always  retains  nearly  a  spherical  shape. 
Neither  at  its  apex  nor  its  sides,  is  any  wrin- 
kling of  the  skin,  or  any  thing  like  the  cicatrix  of 
the  navel  distinguishable.  At  some  points  of  the 
surface  of  the  tumor,  the  skin  is  merely  somewhat 
paler  and  thinner  than  elsewhere. 

On  the  contrarj',  the  hernia  of  the  linea  alba 
has  a  neck  or  pedicle,  of  an  oval  form  like  the 
fissure,  through  which  it  is  protruded.  The  body 
of  the  tumor  is  also  constantly  oval.  If  the  finger 
be  pressed  deeply  round  its  neck,  the  edges  of  the 
opening  in  the  linea  alba  can  be  felt  ;  and  if  the 
hernia  be  situated  very  near  the  umbilical  ring, 
the  cicatrix  of  the  navel  may  be  observed  upon 
one  side  of  it,  which  cicatrix  retains  its  rugosity 
and  all  its  natural  appearance;  a  certain  indica- 
tion that  the  viscera  are  not  protruded  through 
the  umbilical  ring.  {Scarpa,  Traiii  des  Hernies, 
p.  336.) 

The  distinction  which  Scarpa  has  established 
between  the  umbilical  hernia,  properly  so  called, 
and  those  of  the  linea  alba,  is  not  useless  in  regard 
to  practice.  Indeed,  when  the  latter  are  left  to 
themselves,  they  make  much  slower  progress  than 
the  former.  On  account  of  their  smallness, 
they  frequently  escape  notice,  particularly  in  fat 
persons,  and  when  situated  at  the  side  of  the 
ensiform  cartilage.  They  occasion,  however,  com- 
plaints of  the  stomach,  habitual  colics,  especially 
after  meals  ;  and,  unfortunately  for  the  patient,, 
he  may  be  tormented  a  very  long  time  by  these 
indispositions,  before  the  true  cause  of  them  is-, 
discovered. 

The  umbilical  hernia  may  be  known  from  the- 
earliest  period  of  its  formation,  by  the  alteration 
which  it  produces  in  the  cicatrix  of  the  navel,  and 
the  rapidity  of  its  increase. 

In  other  respects,  these  two  kinds  of  herniaj 
demand  the  same  means  of  cure  ;  but  those  of 
the  linea  alba,  caileris  paribus,  are  more  difficult 
to  cure  than  ruptures  at  the  umbilicus.  This  is 
probably  owing  to  the  natural  tendency  which, 
in  children,  the  umbilical  ring  has  to  close,  when 
the  hernia  is  kept  well  reduced,  whilst  accidental 
openings  in  the  linea  alba  have  not  the  same 
advantage.  {Scarpa,  p.  340.) 

When  a  common  ventral  hernia  has  been  re- 
duced, it  should  be  kept  in  its  place  by  means  of 
a  bandage  or  truss.  When  strangulated,  it  admits 
more  frequently  than  most  other  cases,  of  being 
relieved  by  medical  treatment.  If  attended  with 
stricture,  which  cannot  otherwise  be  relieved  that 
stricture  must  be  earcfidly  divided.  ' 
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[Under  the  head  of  ventral  hernia  may  be 
mentioned  a  protrusion  in  the  lumbar  region, 
which  is,  however,  of  very  rare  occurrence.  Mr. 
South  in  his  Notes  on  Chelius,  vol,  ii.  p.  04,  nar- 
rates the  following  case  from  Cloquet :  A  man, 
seventy-five  years  of  age,  whilst  lifting  a  heavy  mat- 
tress felt  a  violent  pain,  with  a  sense  of  tearing  in 
his  loins,  which  gradually  subsided  in  the  course  of 
six  weeks.    But,  about  a  fortnight  after,  whilst 
getting  up  in  his  bed,  he  had  a  fresh  attack  of  pain 
in  the  same  spot.    When  seen  the  next  day,  he 
was  much  agitated,  had  violent  colic,  sorne  nausea 
and  vomiting,  and  his  bowels  were  costive.  The 
skin  in  the  right  lumbar  region,  without  being  dis- 
colored, was  raised  slightly  by  a  rounded  swelling, 
about  five  inches  from  the  spine  of  the  vertebrre. 
It  was  a  little  tender,  and  when  grasped,  was 
found  to  be  somewhat  elastic,  crackling,  deeply 
situated,  or  at  least  separated  from  the  skin  by  a 
layer  of  fat.    It  had  a  broad  pedicle  ;  increased  in 
bulk  and  dilated  on  coughing,  sneezing,  or  making 
water.    He  had  severe  and  constant  pain  deep  in 
the  right  lumbar  and  iliac  regions,  in  the  course  of 
the  csecum  and  ascending  colon.    The  swelling  was 
much  larger  when  he  stood  up  than  when  lying 
down,  and  when  he  turned  on  his  face  it  disap- 
peared, and  left  a  hollow,  readily  distinguishable  by 
the  touch.    He  was  treated  by  putting  a  pad  upon 
the  seat  of  the  swelling,  after  its  contents  had  been 
returned,  and  confining  it  with  a  circular  bandage.  | 
Pudendal  Hernia. — This  is  the  name  assigned 
by  Sir  A.  Cooper  to  the  hernia,  which  descends 
between  the  vagina  and  ramus  ischii,  and  forms 
an  oblong  tumor  in  the  labium,  capable  of  being 
traced  within  the  pelvis,  as  far  as  the  os  uteri. 
He  thinks  that  this  case  has  sometimes  been 
mistaken  for  a  thyroid  hernia.    When  reducible, 
a  common  female  bandage,  or  the  truss  used  for  a 
prolapsus  ani,  should  be  worn.    A  pessary,  unless 
verj'  large,  could  not  well  keep  the  parts  from 
descending,  as  the"  protrusion  happens  so  far  from 
the  vagina.     Sir  A,  Cooper  is  of  opinion  that 
when  strangulated,  this  hernia,  in  consequence 
of  the  yielding  natiire  of  the  parts,  may  gene- 
rally be  reduced  by  pressing  them,  with  gentle 
and  regular  force,  against  the  inner  side  of  the 
branch   of  the   ischium.     If  not,    the  warm 
bath,  bleeding,  and  tobacco  clysters,  are  advised. 
[Chloroform  would  now  be  administered  in  prefer- 
ence to  the  adoption  of  these  measures,]  Were 
an  operation  indispensable,  the  incision  should  be 
made  in  the  labium,  the  lower  part  of  the  sac  care- 
fully opened,  and  with    a  concealed  bistoury, 
directed  by  the  finger,  the  stricture  should  be  cut 
directly  inward,  towards  the  vagina.    The  bladder 
should  be  emptied,  both  before  the  manual  attempts 
at   reduction  and  the  operation.     {On  Crural 
Hernia^  &c.  p.  64.) 

Vaginal  Hernia.  —  A  tumor  occurs  within  the 
OS  externum.  It  is  elastic,  but  not  painful.  When 
compressed  it  readily  recedes  ;  but  is  reproduced 
by  coughing,  or  even  without  it,  when  the  pressure 
is  removed.  The  inconveniences  produced  are 
an  inability  to  undergo  much  exercise  or  exer- 
tion ;  for  every  effort  of  this  sort  brings  on  a 
sense  of  bearing  down.  The  vaginal  hernia  pro- 
trudes in  the  space  left  between  the  uterus  and 
rectum.  This  space  is  bounded  below  by  the 
peritoneum,  which  membrane  is  forced  downwards 
towards  the  perineum  :  but  being  unable  to  pro- 
trude further  in  that  direction,  is  pushed  towards 


the  back  part  of  the  vagina.  In  one  case,  Sir  A. 
Cooper  advised  the  use  of  a  pessary  ;  but  the  plan 
was  neglected.  Probably,  these  cases  are  always 
intestinal. 

Some  herniffi  protrude  at  the  anterior  part  of 
the  vagina.  {Sir  A.  Cooper.,  On  Crural  Hernia, 
p.  65,  66.) 

Perineal  Hernia.  —  In  men,  the  parts  protrude 
between  the  bladder  and  rectum  ;  in  women,  be- 
tween the  rectum  and  vagina. 

[Tins  hernia  in  men  forms  a  rounded  projection 
in  the  perineum,  on  one  side  of  the  raphe,  which  is 
displaced  from  the  median  line  to  the  opposite  side. 
Sometimes  it  does  not  project  so  as  to  form  an  ex- 
ternal tumor,  and  its  existence  can  only  be  dis- 
tinguished by  examination  per  rectum.  Iii  women 
also  the  tumor  is  on  one  side  of  the  median  line;  but 
if  it  enlarges  it  may  occupy  the  lower  part  of  the 
labium,  and  it  thenloses  its  rounded  form.  In  this 
sex  it  may  be  felt  both  from  the  vagina,  and  from 
the  rectum.  In  both  sexes  the  hernia  descends 
between  the  fibres  of  the  levator  ani  and  the 
viscera;  the  fascia  on  the  inside  of  this  muscle 
either  gives  way  or  is  protruded  before  it.] 

In  case  of  strangulation,  perhaps  this  hernia 
might  be  reduced  by  pressure  from  within  the 
rectum.  [Should  the  taxis  not  succeed  and  an 
operation  become  imperative,  it  may  be  performed 
without  much  difficulty  on  either  sex,  by  carefully 
cutting  down  upon  the  tumor,  opening  the  sac, 
and  introducing  the  finger  to  the  seat  of  stricture 
to  serve  as  a  guide  to  the  hernia  knife.  The  stric- 
ture and  neck  of  the  sac  must  be  divided  together 
in  the  direction  away  fi:om  the  vagina  or  rectum.] 
An  interesting  case  of  perineal  hernia,  which 
took  place  from  the  peritoneum  being  wounded 
with  the  gorget  in  lithotomy,  is  related  by  Mr. 
Bromfield.    (_Chirurgical  Obs.  p.  264.) 

The  reducible  perineal  hernia  in  women  may 
be  kept  from  descending  bj'  means  of  a  large 
pessarj-.  Both  this  kind  of  rupture  and  the  va- 
ginal may  prove  very  dangerous  in  cases  of  preg- 
nancy. (See  Smellie's  Midwifery,  case  5.)  [A 
spring  truss  may  be  worn  with  advantage  in  either 
sex.  It  should  be  provided  with  a  curved  portion, 
having  the  pad  attached,  and  which  should  de- 
scend from  the  posterior  part  of  the  circular  spring 
to  reach  the  perineal  tumor.] 

Sacra-rectal  Hernia.  —  In  a  3'oung  infant, 
where  the  ossification  of  the  sacrum  was  incom- 
plete, a  protrusion  is  said  to  have  been  met  with 
through  an  opening  in  that  bone.  The  possibi- 
lity of  such  a  case  should  be  remembered,  in  order 
that  the  disease  may  not  be  mistaken  for  spina 
bifida.  (See  Journ.  of  Foreign  Med,  No.  16, 
p.  616.) 

Thyroid  Hernia. —  In  the  anterior  and  upper 
part  of  the  obturator  ligament,  there  is  an  opening, 
through  which  the  obturator  artery,  vein,  and  nerve 
proceed,  and  through  which,  occasionallj',  a  piece 
of  omentum,  or  intestine,  is  protruded,  covered  by  a 
part  of  the  peritoneum,  whicli  constitutes  the  her- 
nial sac. 

In  tlie  case  which  Sir  A.  Cooper  met  with, 
the  hernia  descended  above  the  obturatores  mus- 
cles. The  08  pubis  was  in  front  of  the  neclc  of 
the  sac  ;  three-fourths  of  it  were  surrounded  by 
the  obturator  ligament ;  and  the  fundus  of  the  sac 
lay  beneath  the  pectineus  and  adductor  brevjs 
muscles.  The  obtimitor  nerve  and  artery  were 
situated  behind  the  neck  of  the  sac,  a  httle  to- 
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wards  its  inner  side.  This  species  of  hernia  can 
only  form  an  outward  tumor,  when  very  large. 
Garengeot,  however,  met  with  an  instance,  in 
which  there  was  not  only  a  swelling,  but  one  at- 
tended with  symptoms  of  strangulation :  he  reduced 
the  hernia,  which  went  up  with  a  gurgling  noise  ; 
the  symptoms  were  stopped,  and  stools  soon  folio  wed . 

M.  Jules  Cloquet  gives  the  particulars  of  a 
thj-roid  hernia,  met  with  in  the  dead  body  of  a 
woman,  aged  about  fifty.  It  formed  a  slight 
roundish  tumor  in  the  lower  part  of  the  left  groin  ; 
and  the  skin  over  it  was  of  a  purple  colour.  Ou 
opening  the  abdomen  all  the  upper  portion  of  the 
small  intestines  was  inflamed,  and  enormously  dis- 
tended with  liquid  fteces  and  gas.  A  noose  of  the 
bowel,  which  was  strangulated  in  the  thyroid  fora- 
men, had  given  way  at  two  points  just  above  the 
stricture,  and  the  intestinal  matter  had  escaped 
freely  into  the  cavity  of  the  peritoneum.  A  piece 
of  omentum  also  protruded  at  the  upper  part  of 
the  thyroid  foramen,  together  with  the  intestine. 
On  dissection,  M.  Cloquet  found  the  hernia  co- 
vered successively  by  the  skin  and  superficial 
fascia,  the  fascia  lata,  and  the  middle  adductor 
and  pectineus  muscles,  which  were  raised  up  by 
the  protrusion  which  had  passed  between  the 
fibres  of  the  adductor  brevis.  There  were  two 
saphenal  veins,  which,  as  well  as  the  crural  ves- 
sels, were  somewhat  displaced  outwards  by  the 
tumor.  The  tumor  was  oblong,  with  an  oblique 
direction,  from  above  inwards,  and  it  was  divided 
by  a  constriction  into  two  portion;  the  larger 
above,  the  smaller  below.  The  upper  portion 
ascended  towards  the  spine  of  the  pubes,  m 
front  of  the  obturator  extemus,  and  behind  some 
fibres  of  the  adductor  brevis.  This  part  of  the 
sac  was  higher  up  than  the  opening  by  which 
the  hernia  had  escaped.  The  obturator  vessels 
and  nerve  lay  to  the  outer  side  and  behind 
the  neck  of  the  sac,  below  which  the  artery  di- 
vided into  two  branches.  The  lower  of  these 
passed  behind  the  sac,  to  be  distributed  to  the  ob- 
turator extemus  and  adductor  brevis  ;  while  the 
other  passed  also  behind  the  sac,  and  then  turning 
round  its  inner  side,  on  a  level  with  the  neck,  pro- 
ceeded in  front  of  it  to  the  pectineus.  The  sac 
rested  posteriorly  on  the  obturator  extemus  muscle, 
which  it  had  separated  from  the  ligament.  (See 
Jules  Cloquet,  Paihologie  Cliir.  p.  107.) 

[M.  Vinson  has  collected  fifteen  cases  of  thyroid 
hernia,  in  which  the  position  of  the  obturator 
vessels  and  nerve  with  regard  to  the  neck  of  the 
sac  had  been  determined.  In  six  of  these  the 
vessels  were  situated  on  the  inside  of  the  neck  of 
.  the  sac,  and  in  six  on  the  outside.  In  the  remain- 
ing three  the  vessels  were  behind  the  sac.  {Nelaion, 
Elemensdc  Pailiolorjie  Chirurgicale,  t.  iv.  p.  403.)] 
Thyroid  hernia,  when  reducible,  must  be  replaced 
and  kept  up  with  a  suitable  truss ;  and  if  it  were 
strangulated,  and  not  capable  of  relief  from  the 
usual  means,  an  operation  would  be  requisite,  though 
attended  with  difficulties. 

[In  vol.  xxxiv.  of  the  Mcdico-Cliirwrgkal 
Transactions,  p.  232,  will  bo  found  a  case  of 
obturator  or  thyroid  liernia  which  had  become 
strangulated,  and  was  operated  on  by  Mr.  Obre. 
The  patient,  a  female,  was  fifty-five  years  of  age. 
She  laboured  under  the  ordinary  symptoms  of 
strangulated  hernia,  but  no  swelling  could  at  first 
be  discovered.  On  the  third  day,  however,  on 
comparing  the  two  thighs,  a  greater  fulness  was 
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noticed  in  Scarpa's  triangle  on  the  right  side,  and 
on  using  firm  pressure  with  the  fingers  in  this 
situation  a  distinct  hardness  could  be  felt.  An 
incision  was  made  so  as  to  expose  the  saphenic  open- 
ing of  the  fascia  lata,  and  the  finger  then  detected 
the  hai-dened  structure,  which  was  exposed  by 
dividing  the  fascia  lata  and  some  fibres  of  the 
pectineus  muscle.  The  hernial  sac  now  came  dis- 
tinctly into  view,  an  opening  was  made  into  it,  and 
the  stricture  divided.  The  patient  rapidly  re- 
covered. Mr.  Bransby  Cooper  also  operated  on 
a  case  of  thyroid  hernia,  in  Guy's  Hospital,  in 
1853.  The  case  in  many  respects  resembled  that 
of  Mr.  Obre.  The  pressure  of  the  pectineua 
muscle  on  the  hernia  by  displacing  the  sac  ap- 
peared to  cause  the  strangulation,  for  on  dividing 
the  fibres  of  this  muscle  transversely  as  they 
covered  the  sac,  the  hernia  together  with  its  sac 
slipped  spontaneously  into  the  abdominal  cavity. 
The  peritoneal  sac  therefore  was  not  opened,  nor 
was  the  strictui-e  divided.  The  patient  recovered 
completely  from  the  operation,  but  died  three  weeks 
after  in  consequence  of  a  severe  attack  of  bron- 
chitis. (See  Medkal  Times,  vol.  i.  1853,  p.  113, 
142,  216.)] 

Cyslocele.—As  Mr.  Pott  observes,  "The  uri- 
nary bladder  is  also  liable  to  be  thrust  forth  from 
its  proper  situation,  either  through  the  opening  in 
the  oblique  muscle,  like  the  inguinal  hernia,  or 
under  Poupart's  ligament,  in  the  same  manner  as 
the  femoral. 

"  This  is  not  a  very  frequent  species  of  hernia, 
but  does  happen,  and  has  as  plain  and  determined 
a  character  as  any  other. 

"  It  has  been  mentioned  by  Bartholin,  T.  Dom. 
Sala,  Platerus,  Bonetus,  Ruysch,  Petit,  Mery, 
Verdier,  &c.  In  one  of  the  histories  given  by 
the  latter,  the  urachus,  and  impervious  umbilical 
artery  on  the  left  side,  were  drawn  through  the 
tendon  into  the  scrotum,  with  the  bladder.  In 
another  he  found  four  calculi. 

"  Ruysch  gives  an  account  of  one  complicated 
with  a  mortified  inguinal  hernia.  Petit  says  he  felt 
several  calculi  in  one,  which  were  afterwards  dis- 
charged through  the  urethra.  (See  also  J.  G.  F. 
John  de  insoKta  Calculi  Ingentis  per  Scrotum  ea- 
clusione.    Wittenburg,  1750.) 

"Bartholin  speaks  of  T.  Dom.  Sala  as  the 
first  discoverer  of  the  disease,  and  quotes  a  case 
from  him,  in  which  the  patient  had  all  the  symp- 
toms of  a  stone  in  his  bladder.  The  stone  could 
never  be  felt  by  the  sownrf,  but  was  found  in  the 
bladder  (which  had  passed  into  the  groin)  after 
death."  (Pott.) 

According  to  Sir  Astley  Cooper,  the  increase  or 
diminution  of  the  size  of  the  tumor  is  not  much 
affected  by  the  position  of  the  patient's  body,  but 
depends  more  upon  the  accumulation  or  evjicua- 
tion  of  urine.  "  This  variation  of  size,  however, 
is  not  alwaj's  observable,  as  the  bladder  does  not 
always  discharge  the  whole  of  its  contents  when 
the  patient  makes  water;  that  part  of  the  viscus 
within  the  pelvis  completely  emptying  itself,  while 
the  portion  within  the  scrotum  remains  distended, 
as  before  the  attempt  to  void  the  urine.  Persons, 
therefore,  labouring  under  this  complaint  arc 
sometimes  under  the  necessity  of  raising  the  scro- 
tum, and  pressing  upon  it,  in  order  to  force  its 
contents  into  the  pelvic  portion  of  the  bladder, 
by  which  means  the  whole  volume  of  water  is 
discharged  by  the  urethra."  Another  troublesome 
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syniptom  is  frequent  desire  to  make  water,  caused 
by  its  imperfect  evacuation.  The  fluctuation 
might  lead  to  a  suspicion  of  hydrocele;  but,  in  the 
two  cases  seen  by  Sir  Astley  Cooper,  there  was  no 
transparency.    '{On  Hernia,  part  ii.  p.  63.) 

This  civcurastance,  together  with  the  return  of  the 
urine  into  the  bladder  in  the  pelvis,  and  the  conse- 
quent desire  to  make  water,  on  the  tumor  being 
compressed,  Avill  prevent  such  a  mistake.  But 
Bertrand  met  with  a  case,  in  which  such  recession 
of  the  urine  could  not  be  made  to  take  place  by 
pressure.  Verdier  gives  a  case,  in  which  a  cal- 
culus in  the  protruded  part  of  the  bladder  was 
mistaken  for  a  bubo,  and  caustic  was  applied,  by 
which  an  urinary  fistulous  opening  was  produced. 

As  the  bladder  is  only  covered  in  part  by  the 
peritoneum,  the  hernia  cystica  has  no  sac;  and 
when  complicated  with  an  inguinal  hernia,  that 
portion  of  the  bladder  which  forms  the  cystic  her- 
nia lies  between  the  intestinal  hernia  and  the  sper- 
matic cord,  that  is,  the  intestinal  hernia  must  be 
anterior  to  the  cystic. 

The  vesical  hernia  is  believed  by  Sir  Astley 
Cooper  to  have  its  origin  in  a  relaxed  state  of  the 
bladder,  and  he  suspects,  that  the  protrusion  may 
also  be  promoted  by  neglect  to  empty  the  bladder 
at  the  time  required.  The  bladder  thus  becomes 
distended  laterally  ;  and  then  reaches  the  superior 
opening  of  the  inguinal  canal,  through  which  it  is 
forced  by  the  pressure  of  the  superincumbent 
viscera,  and  the  action  of  the  diaphragm  and  abdo- 
minal muscles.  "As  the  anterior  and  lateral 
parts  of  the  bladder  are,  in  some  degree,  devoid  of 
peritoneal  covering,  the  bladder  at  first  enters  the 
inguinal  canal,  without  bringing  that  membrane 
with  it ;  but,  as  soon  as  the  fundus  begins  to  de- 
scend, the  peritoneum  accompanies  it ;  and  with 
the  sac,  thus  formed,  intestine  and  omentum  after- 
wards protrude."  (See  Sir  A.  Coojaer,  On  Hernia, 
partii.  p.  64,  ed,  2.) 

While  recent,  this  kind  of  hernia  is  reducible, 
and  should  be  kept  up  with  a  truss.  When  it  is 
of  any  date,  or  has  arrived  to  any  considerable  size, 
as  Pott  remarks,  the  urine  cannot  be  discharged 
without  lifting  up  and  compressing  the  scrotum  : 
the  outer  surface  of  the  bladder  is  now  become 
adherent  to  the  cellular  membrane,  and  the  patient 
must  be  contented  with  a  suspensory  bag. 

"  In  case  of  complication  with  a  bubonocele,  if 
the  operation  becomes  necessary,  great  care  must 
be  taken  not  to  open  the  bladder  instead  of  the  sac; 
the  latter  will  always  be  found  to  be  posterior." 

Verdier  and  Sharp  have  accurately  described 
the  cj'stocele.  Pott  has  recorded  two  cases,  which 
fell  under  his  observation  (vol.  iii.)  Pipelet 
mentions  a  cystic  hernia  in  perinseo ;  and  several 
cases  of  its  occurrence  in  the  female.  {Acad,  de 
CIdr.  t.  iv.)  Pott  cut  into  one  cystocele  by  mis- 
take. Mention  is  made  {Edin.  Surg.  Journ.  vol. 
iv.  p.  512)  of  a  cystic  hernia,  which  protruded 
between  the  origins  of  the  levator  ani  and  obtura- 
tor internus  muscles  :  the  tumor  made  its  appear- 
apce  in  the  pudendum  of  an  old  woman.  A 
similar  case  is  published  in  Sir  Astley  Cooper's 
work,  as  communicated  to  him  by  Mr.  Burns,  of 
Glasgow.  Sir  Astley  has  also  recorded  the  par- 
ticulars of  the  dissection  of  two  inguinal  cys- 
toceles. 

An  instance  of  protrusion  of  the  bladder 
through  a  wound,  caused  by  a  bullock's  horn,  is  re- 
corded by  Larrey.  {Mint  de  Chir.  Mil.  t.  iv.  p.  289.) 


[There  is  a  preparation  of  a  very  large  cys- 
tocele in  the  Museum  of  St.  Mary's  Hospital.  It 
formed  during  life  a  tumor  in  the  scrotum,  as 


large  as  a  child's  head,  concealing  the  penis.  The 
hernia  was  of  the  direct  kind,  and  had  existed 
for  twenty  years.  The  man,  who  was  seventy 
years  of  age,  explained  that  to  empty  his  bladder 
he  was  obliged  to  press  the  tumor  with  his  hands. 
Latterly  he  had  suffered  occasionally  from  retention 
of  urine.  The  Editor  was  called  to  see  him  on  one 
of  these  occasions.  It  required  a  very  long  flexible 
catheter  to  reach  the  bladder.  He  died,  worn  out  by 
repeated  attacks  of  retention  of  urine  and  prostatic 
disease.  On  a. post-mortem  examination,  the  blad- 
derwasfounddivided  by  the  external  abdominal  ring 
into  an  intra-pelvic  and  an  extra-pelvic  portion.  The' 
intra-pelvic  portion  was  the  smaller  of  the  two.  It 
would  hold  about  half-a-pint  of  water,  and  was  held 
down  in  its  position  by  the  fasciae  surrounding  th& 
prostate  gland  and  neck  of  the  bladder,  so  that 
these  parts  were  but  little  displaced.  There  was^ 
no  hernial  sac  and  no  protrusion  of  other  viscera. 
The  scrotal  portion  of  the  bladder  would  readily 
hold  a  pint  of  fluid  ;  it  communicated  with  the 
pelvic  portion  by  an  opening  nearly  an  inch  in  dia- 
meter. The  epigastric  artery  was  in  contact  with 
the  outer  side  of  the  neck  of  the  sac] 

IscMatic  Hernia. — This  disease  is  very  rare.  A 
case,  however,  which  was  strangulated,  and  mi- 
discovered  till  after  death,  is  related  in  Sir  A. 
Cooper's  second  part  of  his  work  on  hernia.  It 
was  communicated  by  Dr.  Jones,  so  celebrated 
for  his  book  on  hemorrhage.  The  disease  hap- 
pened in  a  young  man,  aged  27.  On  opening 
the  abdomen,  the  ileum  was  found  to  have  de- 
scended on  the  right  side  of  the  rectum  into  the 
pelvis,  and  a  fold  of  it  was  protruded  into  a  small 
sac,  which  passed  out  of  the  pelvis  at  the  ischia- 
tic  notch.  The  intestine  was  adherent  to  the  snc 
at  two  points  :  the  strangulated  part,  and  about 
three  inches  on  each  side,  were  very  black.  The 
intestines  towards  the  stomach  were  much  dis- 
tended with  air,  and  here  and  there  had  a  livid 
spot  on  them.  A  dark  spot  was  even  found  on 
the  stomach  itself,  just  Jibove  the  pylorus.  The 
colon  was  exceedingly  contracted,  as  far  as  its 
sigmoid  flexure.  A  small  orifice  was  found  in  the 
side  of  the  pelvis,  in  front  of,  but  a  little  above, 
the  sciatic  nerve,  and  on  the  forepart  of  the  pyri- 
formis  muscle.  The  sac  lay  under  the  gluteus 
maximus  muscle,  and  its  orifice  was  before  the 
internal  iliac  artery,  below  the  obturator  artery, 
but  above  the  vein.  Sir  A.  Cooper  remarks,  that 
a  reducible  case  might  be  kept  up  with  a  spring- 
truss,  and,  that  if  an  operation  were  requisite,  the 
orifice  of  the  sac  should  be  dilated  directly  forwards. 
{On  Crural  Hernia,  4'0.  p.  73.) 

Fhrenic  Hernia. — The  abdominal  viscera  arc 
occasionally  protruded  through  the  diaphragm, 
either  through  some  of  the  natural  apertures  in 
this  muscle,  or  deficiencies,  or  wounds,  and  la- 
cerations in  it.  The  second  kind  of  case  is  the 
most  frequent : — Morgagni  furnishes  an  instance  of 
the  first.  Two  cases,  related  by  Dr.  Macauley, 
in  Med.  Obs.  andlnq.  vol.  i.  ;  two  more  detailed  in 
tiie  Medical  Records,  and  liesearclics ;  and  two 
others  published  by  Sir  A.  Cooper,  are  instances 
of  the  second  sort:  and  another  case  has  been 
lately  recorded  by  the  latter  gentleman,  affording 
an  example  of  the  third  kind.  A  laceration  of  the 
diaphragm  by  fractured  ribs  has  produced  a  her- 
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nia.  A  case  of  tliis  kind  was  dissected  hy  Mr. 
Travers,  at  Guy's  Hospital.  {i\Ied.  Cliir.  Trans. 
vol.  vi.  p.  375.)  In  this  last  volume  may  also  be 
found  the  particulars  of  an  interesting  example,  in 
which  a  considerable  part  of  the  large  curvature 
of  the  stomach  was  protruded  through  a  fissure  of 
the  diaphragm.  The  accident  was  iinattcnded 
with  any  fractnre  of  the  ribs,  and  was  caused  by 
the  upsetting  of  a  stage-coach,  on  which  the  patient 
was  an  outside  passenger.  Before  death,  he  vo- 
mited up  a  large  quantity  of  blood,  and  a  small 
semicircular  aperture  was  discovered  on  dissection 
in  the  lower  part  of  the  strangulated  portion  of  the 
stomach  (p.  378,  379).  See  also  JB.  Sleheliu, 
Tentamon,  Afed.' quod  veiiiriculum,  qui  in  Ihoracem 
inigravemt,  Sj;c.  describit,  1721  {in  Halleri  Disp. 
Anat.  torn.  vi.  p.  675).  Hildanus,  Pare',  Petit, 
Schenck,  &c.,  also  mention  cases  of  phrenic  hernia. 
The  disease  is  quite  out  of  the  reach  of  art. 

Mesenteric  Hernia. — If  one  of  the  layers  of  the 
mesentery  be  torn  by  a  blow,  while  the  other  re- 
mains in  its  natural  state,  the  intestines  may  in- 
sinuate themselves  into  the  aperture,  and  form  a 
kind  of  hernia.  The  same  consequence  may 
result  from  a  natural  deficiency  in  one  of  these 
layers.  Sir  A.  Cooper  records  a  case,  in  which 
all  tlie  small  intestines,  except  the  duodenum, 
were  thus  circumstanced.  The  symptoms  during 
life  were  unknown.  (Ore  Crural  Hernia,  ^o.  p.  82.) 

Mesocolic  Hernia. — So  named  by  Sir  Astley 
Cooper,  when  the  bowels  glide  between  the  layers 
of  the  mesocolon.  A  specimen  of  this  disease  is 
preserved  at  St.  Thomas's  Hospital. 

Every  surgeon  should  be  aware,  that  the  intes- 
tines may  be  strangulated  within  the  abdomen 
from  the  following  causes: — 1.  Apertures  in  the 
omentum,  mesentery,  or  mesocolon,  through  which 
the  intestine  protrudes.  2.  Adhesions,  leaving  an 
aperture,  in  which  a  piece  of  intestine  becomes 
confined.  3.  Membranous  bands  at  the  mouths 
of  hernial  sacs,  which  becoming  elongated  by  the 
frequent  protrusion  and  return  of  the  viscera,  sur- 
round the  intestine,  so  as  to  strangulate  it  within 
the  abdomen,  when  returned  from  the  sac.  (See 
Sir  A.  Cooper,  On  Crural  Hernia,  ^c.  p.  85.) 

Pott  remarks,  that  "  Ruysch  gives  an  account 
of  an  impregnated  uterus  being  found  on  the  out- 
side of  the  abdominal  opening;  and  so  do  Hil- 
danus and  Sennertus.  Ruysch  also  gives  an  ac- 
count of  an  entire  spleen  having  passed  the  tendon 
of  the  oblique  muscle.  And  I  have  myself  seen  the 
ovaria  removed  by  incision,  after  they  had  been 
some  months  in  the  groin."  (vol.  ii.) 

[Reduction  en  Masse.] 

[There  is  one  point  of  considerable  importance, 
which,  though  mentioned  casually  in  the  pre- 
ceding pages,  has  not  perhaps  received  sufficient 
consideration,  —  namely,  the  reduction  of  a  stran- 
gulated hernia  together  with  its  sac,  called  by 
French  surgeons  reduction  en  bloc,  or  reduction  cn 
masse.  Lc  Dran  first  drew  attention  to  the  sub- 
ject. Cloquet  proved  the  possibility  of  the  occur- 
rence in  twenty  cases  in  the  dead  body.  Dupuytren 
operated  on  several  cases  where  this  complication 
existed.  Mr.  South,  in  his  translation  of  Chelius, 
enters  fully  into  the  subject  (vol.  ii.  p.  1 0).  And  Mr. 
Luke  has  contributed  a  valuable  paper  on  it  in  the 
Medico-Chirurgical  Transactions,  entitled  Cases  of 
Strangulated  Hernia  reduced  en  masse,  tcith  Observa- 
tions, vol.  x.tiv,  p.  ISO. 


Every  surgeon  has  witnessed  the  reduction  of  a 
recent  hernia,  together  with  its  sac,  when  not  stran- 
gulated; but,  in  a  reducible  hernia  of  any  standing, 
generally  the  adhesions  contracted  by  the  sac  to 
the  orifices  through  which  it  passed,  and  to  the 
tissues  surrounding  it,  will  prevent  the  latter  from 
receding  with  its   contents  into  the  abdominal 
cavity.    Some  few  cases  of  hernia,  which  have 
been  irreducible  for  .years,  have  been  replaced,  to- 
gether with  the  sac,  after  some  months''  treatment 
by  pressure,  in  the  horizontal  position.    In  stran- 
ffulated  hernia,  the  case  now  under  consideration, 
the  circumstances  which  favour  the  reduction  en 
masse,  zive, — 1st,  the  shortness  of  the  canal  through 
which  the  hernia  has  protruded,  as  in  a  femoral  or 
a  direct  inguinal  hernia;  2nd,  the  large  size  of  the 
opening  through  which  it  has  escaped,  and  the 
smallness  of  the  body  of  the  sac,  relatively  to  the 
neck;  3rd,  the  looseness  of  tlie  connection  between 
the  sac  and  the  structures  which  surround  its  neck 
and  body;  4th,  the  existence  of  firm  adhesions  be- 
tween the  hernial  contents  and  their  containing  sac. 
Under  a  combination  of  such  predisposing  circum- 
stances, it  will  be  readily  understood  that  repeated 
and  forcible  attempts  by  the  patient  and  the  surgeon 
to  reduce  by  the  taxis  the  strangulated  ruptiu'e, 
may  result  in  its  sudden  return  en  inasse  into  the 
abdominal  cavity.    The  cases  now  placed  on  re- 
cord of  this  untoward  accident  by  various  authors, 
no  longer  admit  of  any  doubt  as  to  the  fact  of  its 
occasional,  though  very  rare,  occurrence.  The 
hernia  under  these  circumstances  will  be  found 
situated  between  the  abdominal  muscles  and  the 
peritoneum,  in  the  immediate  vicinity  of  the  orifice 
by  which  it  had  been  made  to  enter  the  abdo- 
men. It  will  of  course  be  contained  in  its  sac,  by 
the  neck  of  which  it  will  be  still  subjected  to  pres- 
sure.   The  symptoms  by  which  the  reduction  of  a 
strangulated  hernia  en  masse  may  be  recognised, 
are, — 1st,  the  recent  sudden  reduction  of  a  stran- 
gulated hernia;  2nd,  the  persistence  of  the  sym- 
ptoms of  strangulation  notwithstanding;  3rd,  the 
presence  of  a  painful  swelling  to  be  distinguished 
on  careful  examination  in  the  abdominal  cavity,  in 
close  proximity  to  the  opening  by  which  the  hernia 
had  escaped  from  and  into  the  cavity;  4th,  an  im- 
pulse on  coughing  communicated  sometimes  to  the 
finger  introduced  through  the  ring.     The  last  two 
signs  are  not  always  present.  A  case  has  been 
known  to  occur,  where,  in  a  femoral  hernia,  the 
tumor  formed  by  the  sac  and  its  contents  was 
situated  between  the  pubes  and  the  bladder,  and 
therefore  not  to  be  felt  by  the  finger  introduced 
into  the  ring,  or  by  the  hand  placed  on  the  ab- 
dominal wall. 

In  the  treatment  of  these  cases  the  sm-geon 
should  endeavour  to  obtain  the  descent  of  the 
hernia,  by  inducing  the  patient  to  make  efforts  by 
coughing,  or  otherwise  straining.  Should  these 
efforts  prove  successful,  the  operation  should  be  im- 
mediately performed  with  great  caution,  and  with  aa 
little  pressure  as  possible  on  the  sac,  lest  it  should 
again  escape  out  of  view.  If,  however,  the  efforts 
made  by  the  patient  fail,  which  will  most  probably 
bo  the  case,  the  surgeon  must  cut  down  upon  the 
structures  overlaying  the  position  formerly  occu- 
pied by  the  hernia;  he  must  introduce  his  finger 
into  the  canal  by  which  the  hernia  had  pro- 
truded, and  by  which  it  had  pasted  back  into  the 
abdomen.  His  next  endeavour  should  be  to  draw 
down  the  aac,  which  he  would  find  lodged  between 
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the  peritoneum  and  abdominal  wall;  this  he  must 
do  either  with  his  fingers  or  by  the  aid  of  a  pair 
of  forceps.  Having  effected  this  object,  the  sac 
should  be  retained  by  an  assistant,  while  the  sur- 
geon proceeds  to  open  it  and  divide  the  stric- 
ture formed  by  its  neclt.  Six  operations,  performed 
by  Dupuytren  on  strangulated  herniaj,  reduced 
en  masse,  will  exemplify  the  difficulties  which  may 
be  met  with  and  overcome  in  these  cases.  These 
cases  are  described  by  M.  Sanson.  {Dictionnaire 
de  Medecine  ei  de  Chirurgie  pratiques,  torn.  ix. 
p,  390.)  "  In  two  (of  the  sis  cases)  the  efforts 
which  he  caused  the  patient  to  make  brought  the 
swelling  down  again  in  a  mass,  as  it  had  gone  up, 
and  the  operation  was  performed  in  the  usual 
manner.  The  tumor  could  not  be  brought  out 
again  in  the  four  others.  In  two  of  these,  where 
there  was  hernia  on  one  side  only,  an  incision 
was  made  over  the  ring,  which  enabled  the  opera- 
tor to  seize  the  swelling  and  draw  it  down,  when 
the  operation  was  completed.  In  the  two  others 
there  was  a  hernia  on  each  side.  Both  had  been 
returned,  and  it  could  not  be  determined  which  of 
them  had  been  strangulated.  On  one  of  these  the 
operation  was  performed  on  the  side  where  there 
was  no  strangulation;  it  was  then  repeated  on  the 
other  side.  The  tumor  was  drawn  out,  and  the 
operation  finished.  On  the  other  the  operation 
was  fortunately  performed,  at  first,  on  the  side 
where  the  strangulation  existed."  (Lawrence, 
Treatise  on  Ruptures,  Sth  ed.  p.  152.) 

In  oblique  ijiguinal  hernia,  from  the  length  of  the 
canal  the  sac  has  to  traverse,  more  especially  when 
it  descends  into  the  scrotum,  and  the  extent  of  the 
surfaces  with  which  it  is  in  contact,  and  to  which 
it  contracts  adhesions,  this  complication  of  the  re- 
duction cn  masse  of  the  strangulated  rupture,  as 
might  be  expected,  occurs  much  less  frequently. 
The  hernial  tumor  may  be  made,  it  is  true,  in 
some  instances,  to  leave  the  upper  part  of  the 
scrotal  region  when  the  external  abdominal  ring 
is  large,  and  when  the  strictm'e  is  situated  at  the 
internal  ring;  but  under  such  circumstances  the 
swelling  is  evidentlj'  located  in  the  inguinal  canal, 
and  not  in  the  abdominal  cavity,  forming  simply 
an  increased  bulging  of  the  space  between  the 
two  rings.  Mr.  Birkett,  who  has  devoted  much 
attention  to  this  particular  question,  goes  so  far 
as  to  doubt  the  possibility  of  reducing  en  masse 
a  strangulated  hernia  of  the  oblique  kind.  In 
an  elaborate  paper  on  this  division  of  the  sub- 
ject, evincing  considerable  research  {Medico- 
CJiirurgical  Transactions,  vol.  xlii.  p.  247), 
he  endeavours  to  show  that  in  these  cases  of 
so-called  reduction  en  masse  in  oblique  inguinal 
hernia,  the  tumor,  when  it  has  fairly  disappeared 
from  the  inguinal  canal,  and  has  entered  the  abdo- 
minal cavity,  consists  of  the  contents  of  the  sac 
only,  which,  by  the  force  exerted  during  the  appli- 
cation of  the  taxis,  have  been  thrust  through  a  rent 
in  the  upper  part  of  the  sac,  and  will  be  found 
lodged  outside  the  sac,  between  the  peritoneum 
and  the  abdominal  wall,  in  the  immediate  neigh- 
bourhood of  the  internal  ring.  The  sac,  he  main- 
tains, will  be  foimd  in  the  scrotum  and  inguinal 
canal,  retaining  its  usual  attachments  to  the  sur- 
rounding structures,  and  that,  if  examined  by  the 
finger,  an  opening  will  be  discovered,  which  may 
be  readily  mistaken  for  the  mouth  of  tlie  sac,  but 
which  in  reality  is  the  laceration,  through  which 
the  mtestine  will  be  felt. 


The  practical  application  of  this  view  of  the 
subject,  should  after  experience  prove  it  to  be 
correct,  will  be  best  collected  from  Mr.  Birkett's 
own  words,  "  Should  there  be,"  he  observeB, 
"  even  the  slightest  indications  of  the  complication 
described  in  this  paper,  the  operator  must  proceed 
to  examine  the  inguinal  region,  for  delay  is  inad- 
missible. In  this  operation  he  should  first  search 
for  the  hernial  sac.  Having  opened  this,  upon 
passing  the  finger  upwards  to  the  internal  ring,  he 
will,  very  probably,  pass  it  tlirough  the  laceration 
in  the  sac,  and  feeling  the  intestine,  he  will  sup- 
pose he  has  reached  the  peritoneal  cavity.  This, 
however,  he  has  not  yet  accomplished.  He  must 
next  draw  the  bowel  into  the  inguinal  canal,  and 
then,  by  passing  the  finger  along  the  anterior  sur- 
face of  the  mesentery  he  will  reach  the  orijice  of 
the  hernial  sac,  which  firmly  constricts  the  protru- 
sion. The  orifice  of  the  sac  must  now  be  divided, 
and  in  the  reduction  of  the  hernia  into  the  perito- 
neal cavitj',  great  care  is  required  to  prevent  its 
gliding  through  the  laceration.  The  division  of 
the  constriction,  or  orifice,  of  the  hernial  sac  is 
accomplished  with  greater  facility,  if  an  assistant 
steadily  draws  the  sac  downwards,  whilst  the  ope- 
rator introduces  the  bistoury  on  his  index  finger." 
Mr.  Birkett  has  carefully  collected  thirty-seven  cases 
of  strangulated  oblique  inguinal  hernia,  said  to  be 
reduced  en  masse,  and  has  given  a  tabulated  view 
of  their  peculiarities  under  three  heads.  His  first 
table  comprises  8  cases  of  inguinal  hernia  reduced 
en  bloc,  where  no  operation  was  performed,  and 
death  resulted.  In  his  second  table  are  included  13 
cases  in  which  the  operation  was  performed,  and 
the  patients  recovered.  In  his  fourth  table  are 
contained  16  cases  in  which  the  operation  was  per- 
formed, and  death  ensued. 

There  can  be  no  question,  if  Mr.  Birkett  can 
establish  his  view  of  the  nature  of  the  accident 
which  has  taken  place  in  these  cases,  that  he  will 
have  earned  the  credit  of  having  elucidated  one  of 
the  many  complications  that  the  practical  surgeon 
has  to  encounter,  in  his  operations  for  strangulated 
hernia.  At  any  rate,  a  perusal  of  his  paper  can- 
not fail  to  place  the  surgeon  on  his  guard  in  these 
obscure  cases,  and  will  afford  him  all  the  infor- 
mation at  present  attainable  on  the  subject.] 

[The  following  tables  are  transcribed  from  Mr. 
Lawrence's  valuable  work  on  Ruptures.  _  They 
shew  the  comparative  numbers  of  the  different 
kinds  of  ruptures,  and  the  relative  frequency  of 
the  complaint  generally,  as  well  as  that  of  its 
various  forms  in  the  two  sexes.  The  first  is  ex- 
tracted from  the  register  of  the  patients  relieved  by 
the  City  of  London  Truss  Society,  within  twenty- 
eight  years.  The  second  is  irom  M.  Cloquet's 
work : — 

"  In  83,584  patients,  67,798  were  males,  15,786  were 
females. 


Males, 
14,006 
24,316 
278 
421 
24,960 
169 
664 
209 
1 
1 
26 


39,419 
inguinal 

6,210 
femoral 


Females. 

511  left  inguinal  n 
586  right  inguinal  / 

2.255  left  femoral  ? 

3.256  right  femoral  J 
286  cfouble  inguinal 

1,608  double  femoral 
2,775  umbilical  \ 
415  ventral  / 

3  peritoneal  . 

4  obturator 

46  have  undergone  operations 


?  45,629 
^  single. 

double  27,029 
.     .  4,063 


4 

5 
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Males.  Females. 

3,289     1,401  with  umbilical  and  ingui-"! 

nal  hernia  have  been  > 
cured       ...  J 
446       343  with  prolapsus  ani 

3,1915  with  prolapsus  uteri  "1 
.37  with  prolapsus  vaginiE  V 
159  with  prolapsus  vesicse  J 
6         5  with  varix  of  the  abdominal 
veins  .... 


3,690 
.  689 
.  2,393 


11 


83,584 


10  prolapsus  uteri,  prolapsus  vesicse,  and  prolapsus 
vaginiE. 

5,448  patients  had  congenital  hernia. 

7,299  patients  were  relieved  with  trusses  under  10 
years  of  age. 


67,798+15,786=83,584 

In  addition  to  the  above  statement,  the  follow- 
ing varieties  in  the  situation  of  this  malady  have 
been  noticed,  viz. : — 

"  In  801  Males. 
184  left  inguinal  and  right  femoral  hernia. 
82  left  inguinal  and  left  femoral  hernia. 
13  left  inguinal  and  double  femoral  hernia. 
10  left  inguinal  and  ventral  hernia. 
13  left  inguinal  and  umbilical  hernia. 
3  left  inguinal  hernia  and  prolapsus  ani. 
3  left  inguinal,  umbilical  and  ventral  hernia. 
135  right  inguinal  and  left  femoral  hernia. 
27  right  inguinal  and  right  femoral  hernia. 

25  right  inguinal  and  double  femoral  hernia. 
16  right  inguinal  and  ventral  hernia. 

26  right  inguinal  and  umbilical  hernia. 

7  right  inguinal  and  prolapsus  ani. 

1  right  inguinal,  umbilical,  and  ventral  hernia. 
87  double  inguinal  and  right  femoral  hernia. 
54  double  inguinal  and  left  femoral  hernia. 

27  double  inguinal  and  double  femoral  hernia. 

1  double  inguinal  and  double  femoral  hernia  out- 
side of  the  femoral  vessels. 

12  double  inguinal  and  ventral  hernia. 

1  double  inguinal  and  double  ventral  hernia. 
48  double  inguinal  and  umbilical  hernia. 

18  double  inguinal  hernia  and  prolapsus  ani. 

2  double  inguinal,  umbilical,  and  ventral  hernia. 
1  left  femoral  and  umbilical  hernia. 

1  right  femoral  and  ventral  hernia, 
i  right  femoral  and  umbilical  hernia. 
1  right  femoral  hernia,  outside  of  the  femoral 
vessels. 

"In  367  Females. 

13  left  inguinal  and  left  femoral  hernia. 
40  left  inguinal  and  right  femoral  hernia. 

1  left  inguinal  and  double  femoral  hernia. 

2  left  inguinal  and  umbilical  hernia. 
6  left  inguinal  hernia  and  prolapsus  uteri. 
1  left  inguinal  hernia  and  prolapsus  ani. 

20  right  inguinal  and  left  femoral  hernia. 
5  right  inguinal  and  right  femoral  hernia. 
1  right  inguinal  and  double  femoral  hernia. 

9  right  inguinal  and  umbilical  hernia. 

3  right  inguinal  and  ventral  hernia. 
3  right  inguinal  hernia  and  prolapsus  uteri. 
1  double  inguinal  and  right  femoral  hernia. 

8  double  inguinal  and  umbilical  hernia. 
5  double  inguinal  and  ventral  hernia. 

1  double  inguinal  hernia  and  prolapsus  uteri. 

28  single  femoral  and  umbilical  hernia. 

10  single  femoral  and  ventral  hernia. 

1  left  femoral  and  double  ventral  hernia  on  the 
right  side. 

1  left  femoral  and  right  obturator  hernia. 

3  left  femoral  hernia  on  the  outside  of  the  femoral 
vessels. 

14  single  femoral  hernia  and  prolapsus  uteri. 

2  right  femoral  hernia  on  the  outside  of  the  femoral 

vessels. 

1  right  femoral  hernia  on  inside  and  outside  of  the 

femoral  vessels. 

2  right  femoral  hernia,  prolapsus  uteri,  and  pro- 

lapsus vesicie. 
12  double  femoral  and  umbilical  hernia. 

3  double  femoral  and  large  ventral  hernia. 

8  double  femoral  hernia  and  prolapsus  uteri. 
2  double  femoral  hernia  and  prolapsus  ani. 
22  umbilical  and  ventral  hernia. 
5  umbilical  hernia  and  prolapsus  uteri. 
1  umbilical  hernia,  prolapsus  uteri,  and  prolapsus 
vesicse. 

1  ventral  hernia  and  prolapsus  uteri. 
5  prolapsus  uteri  and  prolapsus  ani. 
109  prolapsus  uteri  and  prolapsus  vesicce. 
8  prolapsus  uteri  and  prolapsus  vaginie. 


4,551  between  10  and  20 

8,715  „  20  „  30 

13,614  „  30  „  40 

15,627  „  40  „  50 

14,169  „  50  „  60 

9,761  „  60  „  70 

3.866  „  70  „  80 

'442  „  80  „  90 

23  „  90  „  100 


78,067 


"  Of  457  herniffi  examined  by  M.  Cloquet,  307  oc- 
curred in  the  male,  150  in  the  female  sex ;  246  on  the 
right,  187  on  the  left  side,  and  24  on  the  middle  line 
of  the  abdomen. 

'  The  numbers  of  the  different  kinds  were  as  fol- 


289  ingui- 
nal. 


134  crural. 
24 

10  obtu- 
rator. 


lows : 

Males.  Females, 

94  11      right  externall  ex- 

,n      1  3"S"'°^1  fternal 
79  19      left  „      „  J 

39  8      right  internal  \  86  in 

35  4      left      „  Jternal 

33  54      right  femoral  i 

22  25      left      „  J 

3  21      umbilical  and  1 

iinea  alba  J 

2  5      right  obtura-"! 

tor  ^  .   .   .  { 

0  3      left      „  J 

Recherches  sur  les  Causes  et  1' Anatomic  des 
Hernies  abdominales  (p.  9,  note)." 

From  the  register  of  the  Truss  Society,  it  may  be 
deduced  that  the  relative  frequency  of  hernia  in  the 
two  sexes  is  as  follows : — 

Of  all  kinds— in  males  to  females  as  about  4i  to  1 
Of  inguinal— in  males  to  females  „      45  to  1 

Of  femoral — in  females  to  males  „ .      8  to  I 

Of  umbilical— in  females  to  males  „  4  to  1 
Of  inguinal  to  femoral— in  both  sexes    „      8  to  1] 

Franco,  Traitd  des  Hernies,  &c.,  8vo.  Lyons,  1561. 
Littrd,  Observation  sur  une  Nouvelle  Esp&ce  de 
Hernie;  Mim.  de  I'Acad.  des  Sciences,  1700.  Mery, 
in  the  same  work,  1701 .  LitM,  Sur  une  Hernie  Rare; 
same  work,  1714.  Heistei;  Instit.  Chirurg.  et  de 
Hernia  Incarcerata  Suppurata  non  semper  lethali. 
Peyronie,  Observations,  &c.  sur  la  Cure  des  Hernies 
avec  Gangrene  j  M^m.  de  I'Acad.  de  Chir.  t.  i.  J, 
G.  Gtinz,  Obs.  Anatomico-chirurgicarum  de  Herniis 
Libellus,  Lips.  1744;  et  Prolusio  Invitatoria  in  quade 
Entero-Epiplocele  agebat,  Lips.  1746.  Arnaud  on 
Hernias,  1748  ;  also  his  M^m.  de  Chir.  Haller  de 
Herniis  Congenitis,  1749.  Garengcot,  Sur  plusieurs 
Hernies  singuli6res;  M6m.  de  I'Acad.  de  Chir.  t.  ii. 
Moreau,  Sur  les  Suites  d'une  Hernie  opdrde  ;  Mfem. 
de  I'Acad.  de  Chir.  t.  iii.  Haller,  Herniarum  Adno- 
tationes  ;  extant  in  Opuscul.  Pathol.  1755.  Le  Blanc, 
Nouvelle  Mdthode  d'Op(5rer  les  Hernies ;  avec  un 


Hernies  rares  et  peu  connues,  1767.  Pott's  AVorks, 
vols.  ii.  and  iii.  Goursaud,  Sur  la  DilVdrence  des 
Causes  de  I'Etranglement  des  Hernies,  M^m.  de 
I'Acad.  de  Chir.  t.  iv.  Le  Dran,  Operations  do  Chir. 
et  Obs.  de  Chir.  obs.  57.  F.  Hildanus,  cent.  v.  obs. 
54.  J.  L.  Petit,  Mai.  Chir.  torn.  ii.  S.  Sharp,  On 
the  Operations,  and  in  his  Critical  Inquiry.  Bcr- 
irandi.  Traits  des  Operations;  et  Excmple  d'une 
Hernie  formdc  du  C6td  droit  par  I'Intestin  Ileum 
sculement,  dont  une  Portion  s'dtoit  (jchappoc  pur  une 
des  Echancrures  Ischiatiqucs,  en  sc  glissant  sur  les 
Ligaments  Sacrosciatiques;  Mem.  de  Chir.  t.  ii.  Saltz- 
rnann,  Disp.  de  Vesica;  Urinaria;  Hernia,  1712.  Mery, 
Sur  les  Desccntes  de  la  Vessie  ;  Acad,  des  Sciences, 
1713.  J.  L.  Petit,  Sur  les  Hernies  de  la  Vessie;  Acad. 
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des  Sciences,  1717.  Vcrdiev,  Recherclies  Bur  la  Her- 
nie  de  la  Vessie ;  Mdm.  ile  I'Acad.  de  Cliir.  t.  ii.  Vi- 
voiix,  Bhp.iXe  Hernia  Vesica;  Urinaria,  Argent.  1732. 
Levret,  Ohs.  sur  la  Hernie  de  la  Vessie;  Mdm.  do 
I'Acad.  de  Chir.  t.  ii.  P.  Petit  (le  jeune),  Surles  ller- 
nies  de  la  Vessie,  et  de  TEstomac  ;  Aciul.  de  Chir.  t. 
iv.  Vater  de  Lienis  Prolapsionc,  1746.  M.  Mon- 
diere,  in  Arcliiv.  s^n^rales,  Sept.  1834 ;  an  interest- 
ing' Memoir.  M.  G.  Ffannius,  Ue  ISntero-Oscheocele 
antiquu,  Restitutione  Sacci  Ilerniosi  feliciter  perncta, 
absque  Bracherio  et  Sectione  curata.  Erianca;,  1748. 
La  Peyronie,  Sur  un  Ktranglement  de  I'lntestin; 
caus(;  int^rieureincnt  par  I'Adli^rence  de  I'Epiploon 
au-dessus  de  I'Anneau  ;  IWem.  de  I'Acad.  de  Cliir.  t.  i. 
Tenon,  in  Acad,  des  Sciences,  1764.  Richier,  Von 
den  Bruclien,  in  2  vols.  1778,  1779  :  or  the  French 
transl.  by  Rou.?ement,4to.  Bonn,  1788.  A.  G.  Richier, 
De  Hernia  Incarcerata  una  cum  Sacco  suo  reponi  per 
Annulum  Abdominalem  posse  monet,  4to.  Giitt.  1777. 
Wilmer's  Pract.  Obs.  on  Hernia;,  8vo.  Lond.  1788. 
Schmucker's  Chir.  Wahrnehmungen,  8vo.  1774,  1789. 
Desault,  ffiuvres  Chir.  par  Bichat,  t.  ii.  Hey's  Pract. 
Obs.  in  Surgery,  ed.  3.  Sandifort,  Observ.  Anat. 
Pathol.  4to.  Lugd.  1777,  et  Icones  Herniae  Inguinalis 
Congenitae,  4to.  Lugd.  1781.  Camper'*  Demonstrat. 
Anat.  Pathol.  1760 ;  and  his  Icones  Herniarum,  ed. 
a  Soemmering,  fol.  Francof.  1801.  Dr.  Hunter's 
Med.  Comment.  1762.  1764.  Monro,  in  Edin.  Med. 
Essays :  and  the  ed.  of  his  works  by  his  son.  Gimber- 
nat's  Account  of  a  New  Method  of  operating  for 
Femoral  Hernia,  transl.  from  the  Spanish  by  Bed. 
does,  8vo.  1795.  Also  the  German  transl.  with  addi- 
tions by  Schreger,  12mo.  Niirenb.  1817.  Sir  A. 
Cooper,  On  Inguinal  and  Congenital  Hernia,  fol. 
Loud.  1804;  and,  On  Crural  and  Umbilical  Hernia,  fol. 
Lond.  1807  ;  by  far  the  most  important  and  original 
worlds  ever  published  on  the  subject,  as,  in  them  are 
anticipated  most  of  the  valuable  observations,  in  rela- 
tion to  the  anatomy  and  pathology  of  hernise,  promul- 
gated bv  Hesselbach,  Scarpa,  Langenbeck  and  others. 
The  last  ed.  by  C.  Aston  Key,  is  improved  in  arrange- 
ment and  by  numerous  interesting  notes.  A.  Monro, 
On  Crural  Hernia,  1803 ;  and  the  Morbid  Anatomy  of 
the  Human  Gullet,  Stomach  and  Intestines,  8vo.  Edin. 

1811.  Sabatier,  M^decine  Op^ratoire,  t.  i.  Chopart 
et  Desault,  Parisian  Surgical  Journal,  Wrisberg,  in 
Comment.  Reg.  Societ.  Gutting.  1778,  Schmucker's 
Vermischte  Chir.  Schriften.  Halter's  Opera  Minora, 
and  Disputationes  Chir.  F.X.  Uudtorffer,  Abliand- 
lung  iiber  die  einfachste  und  sicherste  Operations- 
methode  Eingesperrter  Leisten-und-Schenkelbriiche, 
2  bande,  8vo.  Wien,  1808.  Suit'  Ernie,  M^moire  Ana. 
tomico-chirurgiche  di  Antonio  Scarpa,  ediz.  nuova, 
1810 ;  or  the  French  transl.  by  Cayol,  1812  ;  or  the 
English,  by  Wishart.  -Sir  C  Bell's  Surgical  Obs.  pt. 
ii.  p.  177,  &c.  London,  1816.  Pelletan,  Clinique  Chir. 
t.  iii.  B.  Trovers,  On  Injuries  of  the  Intestines,  &c. 

1812.  A  case  of  Hernia  Ventriculi  through  a  Lacera- 
tion of  the  Diaphragm,  by  T.  Wheelwright,  in  Med. 
Chir.  Trans,  vol.  vi.  p.  374.  F.  C.  Hesselbach,  Dis- 
quisitiones  Anatomico-pathologicae  de  Ortu  et  Pro- 
gressu  Herniarum  Inguinalium  et  Cruralium,  cum 
tab.  17.  aeneis,  4to.  Wiirzburg,  1816  :'the  original  edi- 
tion in  German  was  first  published  in  1806.  Also 
Beschreibung  und  Abbildung  eines  neuen  Instru- 
mentes  zur  sichern  Endeckung  und  Stillung  einer 
beidem  Briichschnitte  entstandenen  gefahrlichen 
Blutung,  4to.  Wiirzb.  181.').  Soemmering  iiber  die 
Ursache,  &c.  de  Briiche  am  Baucheu  und  Becken, 
ausser  der  Nabel  und  Leistengegend,  8vo.  Frankof. 
1811.  B.  G.  Schreger,  Versuche  Chirurgische,  t.  i.  p. 
149,  &c.  Versiiche  zur  Vervollkommung  der  Her- 
niotomie,  8vo.  Niirnberg,  1811.  Also  b.  ii.  ueber 
einige  Hernien  ausser  der  Nabel  und  Leistengegend, 
p.  155,  8vo.  Niirnberg,  1818.  F,  L.  Triistedl,  De 
Extensionis  in  Solvendis  Herniis  Cruralibus  incar- 
ceratis  prae  Incisione  praestantia,  4to.  Berol.  1816.  A. 
C.  Hesselbach,  Die  Sicherste  Art.  der  Bruchschnittes 
in  der  Leiste,  4to.  Bamb.  et  Wurzb.  1819.  B.  G.  Seiler, 
Obs.  nonnuUae  Testiculorum  ex  Abdomine  in  Scrotum 
Descensu,  et  Partium  Genitalium  Anoraalis,  4to. 
Lips.  1817.  J.  Cloquet,  Kecherches  Anat.  sur  les 
Hernics,  4to.  Paris,  1819,  or  tr.  by  M'Whinnie,  8vo. 
Lond.  1835.  Also  Pathologic  Chir.  4to.  Paris,  1831. 
C.  J.  M.  Langenbeck,  Commeutarius  de  Structura 
Peritonaci,  Testiculorum  Tunicis,  eorumque  ex  Abdo- 
mine in  Scrotum  Descensu  ad  illustrnndam  Herni- 
arum indolem,  8vo.  GOlt.  1817.  Langenbeck,  Bibl. 
fur  die  Chir.  b.  iv.  St.  3  ;  and  Neue  Bibl.  b.  ii.  p.  112, 
&c.  GOtt.  1819.    Walther,  De  Hernia  Crurali,  4to. 
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Lips.  1820.  G.  Breschet,  Consid<:-rations  sur  la  Her- 
nie Femorale,  in  his  Concours,  &c.  J.  Symei,  On 
the  Fasciae  of  the  groin;  Edin.  Med.  Jourii.  No.  81 
p.  295.  W.  Lawrence,  On  Ruptures,  8vo.  ed.  4' 
Lond.  1824 ;  a  work  of  great  merit  and  accuracy,  a' 
Vclpeuu,  Nouv.  El^m  de  Mdd.  Opdr.  t.  ii.  8vo.  Paris' 
1832.  M.le  Baron  Diipiiytren,  in  Lefons  Orales  de 
Clinique  Chir.  t.  i.  p.  557.  G.  J.  Guthrie,  on  some 
points  connected  with  the  Anatomy  and  Surgery  of 
Inguinal  and  Femoral  Hernia:,  4to.  Lond.  1833.  C. 
Aston  Key,  in  Lond.  Med.  Gaz.  1833,  1834.  Also  Mel 
moir.  On  the  advantages  of  dividing  the  Stricture, 
&c.  on  the  outside  of  the  Sac,  8vo.  Lond.  1833.  [C/ic- 
lius,  Syst.  of  Surgery,  translated  by  J.  F.  South, 
Lond.  1847,  vol.  ii.  Nclaion,  E16m.  de  Pathol.  Clin, 
t.  iv.  Paris.  Gay,  On  Femoral  Rupture,  Lond.  1848! 
Luke,  Med.  Chir.  Trans,  vol.  xxxi.  1848.  Erichsen, 
Science  and  Art  of  Surgery,  ed.  2,  1801.] 

HERNIA  CEREBRI.  (Fmiffus  Cerebri.  En- 
ceplialocele.)  There  are  two  principal  kinds  of 
hernia  cerebri :  one  presents  itself  in  3-oung  infants, 
before  the  ossification  of  the  skull  is  completed; 
the  other  takes  place  after  the  destruction  of  a  part 
of  the  skull  by  the  operation  of  the  trephine,  acci- 
dental violence,  or  disease. 

[The  latter  kind  of  hernia  cerebri  has  already  been 
fully  treated  of  in  article  Head,  Injuries  of  (see 
this  article)  :  the  former  will  be  alone  considered 
here.] 

The  congenital  hernia  cerebri  of  infants  occurs 
in  two  very  different  forms :  in  one,  it  is  covered 
by  the  scalp  ;  in  the  other,  the  corresponding 
integuments  of  the  head,  and  sometimes  even  the 
dura  mater,  are  deficient. 

The  common  encephalocele,  met  with  in  new- 
born children,  seems  to  originate  from  the  imper- 
fect ossification  of  the  skull,  especially  in  the 
situation  of  the  fontanella,  and  sutures.  This  case 
is  characterised  by  a  soft  swelling,  of  an  ec^nal 
round  shape,  which  is  attended  with  a  pulsation 
corresponding  with  that  of  the  pulse  :  it  yields  and 
disappears  under  pressure,  offers  no  alteration  in 
the  colour  of  the  skin,  and  is  circumscribed  by  the 
margin  of  the  defective  portion  of  the  scull.  (^Fer- 
rand,  in  Mem.  de  I'Acad.  de  Cliir.  t.  siii.  in  r2mQ. 
p.  102.)  In  general,  the  mental  faculties  are  not 
affected  ;  and  we  read  of  one  example,  in  which 
a  patient  had  such  a  hernia  cerebri  thirty-three 
years,  without  his  intellects  ever  having  been  im- 
paired during  the  whole  of  that  period.  (Op.  cit. 
t.  V.  in  4to.  p.  863.) 

It  is  tolerably  well  established,  that  the  con- 
genital hernia  cerebri,  which  arises  from  the  incom- 
plete ossification  of  the  skull,  and  is  covered  by 
the  scalp,  ought  to  be  treated  by  the  application 
of  constant,  j'et  moderate,  pressure.  ^I.  Salle- 
neuve  communicated  to  the  Royal  Academy  of 
Surgery  in  France  an  example  of  the  good  effects 
of  this  treatment,  which  reduces  the  size  of  the 
tumor,  and  accomplishes  a  perfect  cure  as  soo:i 
as  the  ossification  is  completed.  M.  Salleneuve 
put  a  piece  of  thin  sheet  lead,  properly  cjvered 
with  soft  linen,  under  the  child's  cap,  to  which  it 
was  sewed  in  a  suitable  situation,  and  the  degree 
of  pressure  was  increased,  or  lessened,  according 
as  circumstances  required,  by  tightening  or  loosening 
the  cap.    (Op.  cit.  p.  103,  t.  xiii.  ed.  12mo,) 

The  experience  of  Callisen  also  confirms  the 
fact  that  hernia  cerebri,  when  of  moderate  size, 
may  be  cured  by  the  foregoing  method,  the  aper- 
ture becoming  gradually  closed.  But  he  adds 
that  large  tumors  of  this  description,  especially 
when  situated  about  the  occiput,  scarcely  admit  ot 
any  means  of  relief,  except  the  employment  ot 


some  contrivance  to  protect  them  from  external  in- 
jury. {Si/slem.  Chir.  Ilodieriice,  \o\.  ii.  p.  513, 
514,  ed.  IfiOO.) 

When  the  ossificntlon  of  the  sutures  in  children 
is  late,  tlie  cerebellum,  as  well  as  the  cerebrum, 
is  liable  to  protrusion.  In  1!!13,  two  such  cases 
occurred  at  Paris..  In  one,  Professor  Lallement 
mistook  the  disease  for  a  common  tumor,  and 
commenced  an  operation  for  its  removal,  when, 
after  making  some  of  the  necessary  incisions,  his 
proceedings  were  stopped  by  his  seeing  the  white 
silvery  colour  of  the  dura  mater,  and  that  the 
swelling  came  out  of  an  aperture  in  the  occipital 
bone.  The  day  after  the  operation  the  child  was 
seized  with  violent  pain  in  the  head,  had  a  hard 
pulse,  prostration  of  strength,  vomiting,  &c.,  and 
died  in  the  course  of  a  week.  On  dissection,  a 
part  of  the  tentorium,  and  an  elongation  of  the 
two  lobes  of  the  cerebellum,  about  as  large  as  a 
nut,  were  found  in  the  protruded  sac  of  the  dura 
mater.  Several  abscesses  were  also  discovered  in 
the  substance  of  the  cerebellum.  The  other  ex- 
ample fell  under  the  observation  of  M.  Balfos: 
upon  the  death  of  the  child,  the  dissection  evinced 
similar  appearances.  (JRicherand,  Nosot/rapMe 
Chir.t  ii.  p.  319,  ed.  4.) 

Such  facts  should  teach  the  surgeon  to  be  par- 
ticularly cautious  in  ascertaining  the  nature  of 
tumors  about  the  back  part  of  the  head,  before  he 
ventures  to  attempt  their  removal. 

The  second  kind  of  congenital  encephalocele 
is  that  in  which  not  only  large  portions  of  the 
cranium,  but  also  more  or  less  of  the  integuments 
of  the  head,  are  deficient.  It  is  rather  to  be  re- 
garded as  a  malformation  than  a  disease;  and,  in- 
deed, in  most  instances,  the  infants  are  still-born. 
The  case  sometimes  consists  of  the  protrusion  of 
most  of  the  brain  through  the  inferior  and  poste- 
rior fontanelliB,  so  that  the  child  is  born  with  a 
largish  bag,  on  the  back  of  its  head,  hanging 
down  over  the  posterior  part  of  the  neck.  Several 
speciroens  of  these  malformations,  taken  from  in- 
fants born  in  the  Hospice  de  la  Maternite,  are 
preserved  in  the  museum  of  the  Faculte  de  Me'- 
decine  at  Paris.  (Rioherand,  Nosogr.  Chir.  t.  ii. 
p.  316,  ed.  4.)  In  the  year  1810,  a  remarkable 
case  of  this  last  description  of  congenital  hernia 
cerebri  was  published  by  Dr.  Burrows.  "  The 
whole  of  the  forehead,  summit,  and  a  great  part 
of  the  occiput,  were  deficient;  and  in  lieu  of  them 
a  substance  projected  of  a  light  mulberry  colour, 
and  of  the  mushroom  form,  except  that  it  was 
proportionably  broader.  From  the  deficiency  of 
bone,  the  eyes  appeared  to  project  much  more  than 
usual.  Tlie  cliild  lived  six  days  without  either 
taking  sustenance,  or  having  any  evacuation."  On 
dissection,  the  scalp,  the  os  frontis,  the  parietal, 
and  a  great  part  of  the  occipital  bones,  were  want- 
ing. Through  the  parts,  at  which  these  bones 
were  deficient,  the  cerebrum  projected,  exhibiting 
■  its  usual  convolutions.  It  was  covered  with  the 
pia  mater ;  was  of  a  mulberry  colour ;  appeared 
to  be  more  vascular  than  the  pia  mater  usually  is  ; 
and  the  edge  of  the  licalp  adhered  to  the  nock  of 
the  tumor.  The  cerebellum  was  not  more  than 
one-fourth  of  its  usual  size,  for  the  posterior  part 
of  the  OS  occipitis  was  much  nearer  to  tlie  sella 
turcica  than  natural.  The  child  was  destitute  of 
the  power  of  voluntary  motion,  and  all  the  secre- 
tions appeared  to  be  stopped.  (See  Rhd,  Chir. 
Trans,  vol.  ii.  p.  62.) 
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HERNIA  HUMORALIS.  Orchilis.  In- 
flammation of  the  testicle,  especially  when  pro- 
duced by  irritation  in  the  urethra,  gonorrhcea,  the 
use  of  bougies,  &c.  As  the  term  is  founded  upon 
the  exploded  doctrine  of  the  translation  of  humours 
from  one  part  to  another,  the  sooner  its  employ- 
ment is  abandoned  the  better.  The  case  is  con- 
sidered under  the  word  Testicle. 

HERPES.  (From  'ipira,  to  creep.)  The  appel- 
lation, herpes,  is  limited  "  to  a  non-contagious 
vesicular  disease,  which,  in  most  of  its  forms, 
passes  through  a  regular  course  of  increase,  matu- 
ration, and  decline,  and  terminates  in  about  ten, 
twelve,  or  fourteen  days.    ( See  Skin, Diseases  of.) 

[HETEROCHYMEUSIS.  (From  erepoy  and 
X'Jl-i-iv(ns. )  A  foreign  substance  in  the  blood,  or  an 
excess  of  one  or  more  of  its  normal  constituents; 
This  term  is  employed  by  F.  Simon  to  designate 
morbidT  conditions,  in  which  materials,  not  belong- 
ing to  the  class  of  poisons,  as  sugar,  oil,  biliary 
pigment,  blood  pigment,  amylaceous  matter,  and 
the  like,  are  present  in  the  blood,  such  substances 
being  absent,  or  occurring  in  inappreciable  or  very 
minute  quantities  in  health.  {Animal  Chemislry.) 
The  term  includes  many  of  those  diseases  referred  - 
by  the  elder  humoral  pathologists  to  an  acrimonj' 
in  the  blood. 

Heterochj-meusis  may  arise  —  1.  From  the  in- 
gestion of  substances  foreign  to  the  nutrition  of  the 
bod}%  or  of  an  excess  of  assimilable  materials.  In 
this  case,  for  the  most  part,  only  minute  portions, 
or  only  a  small  quantity  in  excess,  is  absorbed;  the 
greater  part  being  carried  off  by  the  intestinal 
canal.  2.  From  substances  developed  during  pri- 
mary or  secondary  digestion,  assimilation,  and  dis- 
integration. Many  pathologists  believe  that  sugar 
in  glucohsemia  is  produced  in  the  alimentary 
canal.  Suits  of  lime  are  furnished  to  the  blood  in 
excess  in  caries.  3.  From  substances  engendered 
in  the  blood  itself,  or  in  the  blood-forming  and 
transposing  organs.  Blood  pigment,  bile  pigment 
in  excess,  and  excess  of  white  corpuscles  have  this 
origin.  Thus  acrimonies  in  the  blood  may  be  de- 
rived either  from  within  or  from  without  the  body. 
The  portions  received  into  the  blood  are  in  some  in- 
stances wholly  or  in  part  assimilated,  neutralised, 
or  oxidised,  or  they  percolate  in  solution  through 
the  secreting  organs.  Totally  unassimilable  co- 
louring and  odorous  principles  of  numerous  articles 
of  food  and  of  beverages,  and  various  medicines, 
percolate  the  kidneys,  skin,  and  lungs,  and  are 
rapidly  removed  without  producing  anj'  injurious 
eff'ects.  Grape  sugar  and  glucose  aie  destro3-ed  in 
the  blood,  unless  in  excess,  when  they  are  elimi- 
nated by  the  kidneys;  cane  sugar,  on  the  other 
hand,  is  never  destroj^ed,  but  always  elimi- 
nated. When  from  any  cause  such  substances 
are  neither  eliminated  nor  destroyed,  they  re- 
main as  acrimonies,  their  cfi^ect  on  the  organi- 
sation and  functions  of  life  depending  on  their 
mechanical  and  chemical  qualities,  and  their  re- 
lations to  the  vital  fluids  and  structures.  "  The 
continuous  ingestion  of  injurious  articles  of 
diet,  or  persistent  diseases  in  definite  organs,  pro- 
duce permanent  faulty  conditions  of  the  blood." 
(  Vivchow.)  Such  conditions  maj  affect  the  mor- 
phological elements,  as  where  the  red  corpuscles  are 
broken  up  and  tlie  pigment  dillusid,  or  thoy  may 
aflect  the  liquor  sanguinis  chcniically. 

In  ilhistration.of  the  surgical  importance  of  those 
acrimonies  in  the  blood,  numerous  examples  might 
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be  cited.  Minute  particles  of  insoluble  substances, 
as  of  charcoal,  taken  into  the  alimentary  canal,  are 
said  to  be  capable  of  passing  into  the  circulation  and 
of  blocking  up  the  minute  capillaries  in  the  brain. 
Oerstenlin.)  Blood  pigment  from  fragments  of 
thrombi  or  emboli  crumbling  down  and  decompos- 
ing, and  pigment  cells,  or  coloured  elements  which 
do  not  belong  to  the  blood, believed  by  Virchow  to  be 
derived  from  the  spleen,  have  similar  effects;  and  a 
most  important  principle  enunciated  by  the  patho- 
logist just  quoted  is,  that  when  such  thrombi  or 
emboli  are  altered  in  character,  as  when  they  pro- 
ceed from  a  gangrenous  wound,  they  modify  the 
nature  of  the  process  arising  from  the  obstruction, 
just  as  if  gangrenous  matter  had  been  inoculated. 
Other  substances  received  into  the  blood  alter 
its  densit}',  pressure,  and  viscidity;  and  thereby 
influence  the  rapidity  of  its  circulation  in  the 
tissues,  and  the  processes  of  endosmose  and  exos- 
mose  —  oily  substances  for  instance.  (See  Art. 
Blood,  Coagulation  of,  during  Life  ; 
Blood,  Pigment  Granules  in;  HYPEBiEMiA  ; 
Thrombus.) 

Many  substances  have  a  specific  action  on  the 
elements  of  the  tissues  and  in  the  parenchymatous 
fluids.  Chemical  affinities  exist  between  definite 
tissues  and  the  fluids  they  contain,  and  definite 
substances,  whether  those  substances  may  have 
been  conveyed  to  the  part  by  the  blood  or  applied 
more  directl)'.  By  virtue  of  this  elective  affinity, 
certain  parts  attract  particular  substances  from  the 
blood.  Thus,  free  fat  in  the  blood  is  attracted  by  , 
the  hepatic  cells.  The  crystalline  lens  has  an  at- ' 
traction  for  some  of  the  constituents  of  glucogenic 
blood,  in  consequence  of  which  cataract  is  produced. 
(See  Dr.  W.  Budd,  On  Diseases  ivldcli  affect  corre- 
sponding parts  of  the  Body  ;  Med.  CUrur.  Trans. 
1842,  p.  100.) 

Amyloid  substance,  the  basis  of  those  affections 
of  the  kidney,  liver,  spleen,  and  Ijnnphatic  glands, 
termed  lardaceous  or  "  waxy,"  has  rarely  if  ever 
been  detected  in  the  blood,  but  all  the  circum- 
stances of  the  amyloid  degeneration  lead  to  the 
conclusion  that  the  fluid  constituents  of  the  blood 
are  modified  by  some  acrimony,  and  that  the  ma- 
terials of  this  substance,  or  of  the  starch  granule, 
are  furnished  direct  from  the  blood  by  elective 
aflinity  to  the  tissues.  The  amyloid  substance  has 
been  found  in  almost  every  tissue;  the  cerebrum, 
cerebellum,  liver,  spleen,  lung,  kidney,  striped 
muscular  substance,  and  areolar  tissue.  In  one 
case  Virchow  found  it  in  every  organ  examined, 
and  it  usually  occurs  in  many  parts  of  the  body 
simultaneously.  The  earliest  seat  of  the  change  is 
the  walls  of  the  minutest  arteries,  after  >vhich 
the  change  extends  to  the  surrounding  parenchy- 
ma. The  parts  which  are  its  seat  of  election,  as 
the  vessels  and  gland  cells,  become  totally  incapable 
of  discharging  their  functions,  and  frequently  form 
a  mechanical  impediment  to  the  circulation  of  the 
blood;  or  by  obstructing  the  lymph  vessels  and 
glands  produce  ulterior  changes  in  the  blood. 
General  cachexia,  dropsy,  and  marasmus  are  its 
concomitants.  There  are  cases  in  which  every 
minute  artery  in  the  digestive  track  from  the  mouth 
to  the  anus  is  affected. 

Acrimonies  in  the  blood  are  frequently  convej'ed 
from  one  part  of  the  body  to- another,  and  arc  thus 
the  causes  of  a  true  metastasis.  In  gout,  when  the 
kidneys  fail  to  excrete  the  excess  of  uric  acid, 
this,  acrimony  accumulates  in  the  blood,  and  by 


elective  affinity  is  deposited  at  definite  points' 
Virchow  has  pointed  out  a  very  remarkable  meta- 
stasis of  this  nature.  In  cases  of  great  destruction 
of  bone,  the  earthy  salts  are  absorbed  and  received 
into  the  blood ;  if  at  the  same  time  there  is  an  im- 
peded elimination  of  the  salts  of  lime  by  the  kid- 
ney, they  may  be  deposited  in  other  parts  of  the 
body  as  "  a  fine  incrustation  or  infiltration."  Car- 
bonate and  phosphate  of  lime  has  thus,  in  diseases 
of  the  bones,  been  found  deposited  in  the  lungs,  the 
mucous  membrane  of  the  stomach,  and  the  vessels 
of  the  medullary  substance  of  the  brain.  These 
metastases  sometimes  produce  the  pains  of  rheuma- 
tism. It  becomes  a  question  also  whether  the 
ossification  of  the  tissues  of  the  heart  and  blood 
vessels,  the  lens,  &c.,  occurring  in  old  age,  is  not 
connected  with  senile  wasting  of  the  bones. 

The  effects  of  foreign  substances  in  the  blood 
have  been  most  studied  in  relation  to  poisons. 
(See  ToxiEMiA.)] 

Henry  Aneell. 

HORDEOLUM,  (dim.  of  hordeum,  barlej^) 
A  little  tumor  on  the  eye  lid  resembling  a  barle)-- 
corn.  A  stye.  As  Scarpa  remarks,  the  stye  is 
strictly  only  a  little  boil,  which  projects  from  the 
edge  of  the  eye-lids,  frequently  near  the  great 
angle  of  the  eye.  Like  the  furunculus,  it  is  of  a 
dark-red  colour,  much  inflamed,  and  a  great  deal 
more  painful  than  might  be  expected,  considering 
its  small  size.  The  latter  circumstance  is  partly 
owing  to  the  vehemence  of  the  inflammation,  and 
partly  to  the  exquisite  sensibility  and  tension  of 
the  skin  covering  the  edge  of  the  eyelids.  On  this 
accoimt,  the  hordeolum  very  often  excites  fever 
and  restlessness  in  delicate  irritable  constitutions  ; 
it  suppurates  slowly  and  imperfectly  ;  and,  when 
suppurated,  has  no  tendency  to  burst. 

The  stye,  like  other  furunculous  inflammations, 
forms  an  exception  to  the  general  rule,  that  the  best 
mode  in  which  inflammatory  swellings  can  end  is 
resolution.  For,  whenever  a  furunculous  inflam- 
mation extends  so  deeply  as  to  destroy  any  of  the 
cellular  substance,  the  little  tumor  can  never  be 
resolved  or  only  imperfectly  so.  This  event,  in- 
deed, would  rather  be  hurtful,  since  there  would 
still  remain  behind  a  greater  or  smaller  portion  of 
dead  cellular  membrane  ;  which,  sooner  or  later, 
might  bring  on  a  renewal  of  the  stye  in  the  same 
place  as  before,  or  else  become  converted  into  a 
hard  indolent  body,  deforming  the  edge  of  the  eye- 
lid, and  termed  grando. 

The  resolution  of  the  incipient  hordeolum  may 
be  efl^ected  in  that  stage  of  it  in  which  the  inflam- 
mation only  interests  the  skin,  and  not  the  cellular 
substance  underneath,  as  is  the  case  on  the  first 
appearance  of  the  disease.  Now  repellent,  cold 
applications  are  useful,  particularly  ice.  But  when 
the  hordeolum  has  affected  and  destroyed  any  of 
the  cellular  membrane  underneath,  everj-  tcpical 
repellent  application  is  absolutely  useless,  and  even 
hurtful ;  and  the  patient  should  have  recourse  to 
emollient  anodyne  remedies.  The  hordeolum  and 
eyelids  should  be  covered  with  a  warm  soft  bread 
and  milk  poultice,  which  'ought  to  be  renewed 
very  often.  When  a  white  point  makes  its  appear- 
ance on  the  apex  of  the  little  tumor,  Scarpa  says 
the  surgeon  should  not  be  in  a  hurry  to  let  out  the 
small  quantity  of  serous  matter  which  exists  be- 
tween the  skin  and  dead  portion  of  cellular  mem- 
brane. It  is  better  that  he  should  wait  till  ine 
skin,  within  this  white  point,  has  become  soraewnai 
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thinner,  so  as  to  burst  of  itself,  and  give  ready  vent, 
not  merely  to  the  little  serous  matter,  but  to  all  the 
dead  cellular  membrane,  which  constitutes  the 
chief  part  of  the  disease.  When  the  contents  of 
the  little  tumor  are  slow  in  making  their  way  out- 
ward, through  the  opening,  the  surgeon,  gently 
compressing  the  base  of  the  stye,  ought  to  force 
them  out.  After  this  all  the  symptoms  of  the  dis- 
ease will  disappear,  and  the  cavity,  left  by  tlie 
dead  cellular  membrane  in  the  centre  of  the  little 
tumor,  will  be  found  quite  filled  up,  and  healed  in 
the  course  of  twenty-four  hours. 

Sometimes,  though  seldom,  this  process  of  nature, 
destined  to  detach  the  dead  from  the  living  cellu- 
lar membrane,  only  takes  place  incompletely,  and 
a  small  fragment  of  yellow  dead  cellular  substance 
still  continues  fixed  in  the  cavity,  and  hinders  the 
cure.  In  this  circumstance,  the  further  employ- 
ment of  emollient  poultices  is  of  little  or  no  ser- 
vice. The  surgeon  should  now  touch  the  cavity 
with  nitrate  of  silver  scraped  to  a  point,  or  dip  the 
point  of  a  camel-hair  pencil  in  sulphuric  acid,  and 
touch  the  inside  of  the  stye  with  it,  one  or  more 
times,  until  the  sloughy  cellular  membrane  comes 
away.  After  this,  the  small  cavity  remaining  will 
soon  close.  Should  the  eyelid  continue  afterwards 
a  little  swollen  and  osdematous,  this  affection  may 
be  removed  by  applying  the  lotio  plumbi  acet. 
containing  a  little  spirit  of  wine.  Some  persons 
are  often  annoyed  with  this  disease.  This  is  most 
frequent  in  persons  who  live  on  acrid  irritatmg 
food,  and  drink  spirits.  The  stye,  which  occurs 
and  relapses  so  frequently  in  scrofulous  children, 
is  readily  curable  by  means  of  sulphate  of  qui- 
nine, and  rubbing  the  tumor,  when  not  inflamed, 
with  any  smooth  hard  body,  like  a  plain  gold  ring; 
[and  also  by  the  internal  use  of  chlorate  of  potash, 
in  doses  of  from  five  to  fifteen  grains  three  times 
a  day.]  (See  R.  Middlemore,  On  Dis.  of  the  Eye, 
vol.  ii.  p.  772.)  Chronic  styes  may  occasionally  be 
made  to  suppurate,  by  applying  to  them  stimu- 
lating salves.  (See  W.  Mackenxie,  On  Dis.  of  the 
Eye,  p.  158,  ed.  2.)  (See  Scarpa,  Sulle  Malaitie 
degli  Occhi,  cap.  ii.  Guthrie's  Operative  Surgery  of 
the  Eye,  p.  107.  7?.  Middlemore,  On  Dis.  of  the 
Eye,  vol.  ii.  p.  770.  8vo.  Lond.  1035.  [Dia:on,on 
Dis.  of  the  Eye,  1855.  Desmarres'  Traite,  S^c.  2d 
edit.  Paris,  1 855.  Mackenxie,  on  Dis.  of  the  Eye, 
4th  edit.  1054.)] 

HOSPITAL  GANGRENE.  {Phagcdcena 
Gangrenosa;  Hospital  Sore ;  Putrid  or  Malignant 
Ulcer  J  Pourriture  d''Il6pital.)  [The  term  gan 
grene  is  not  well  applied  to  this  affection,  as  we 
shall  presently  show.  The  real  nature  of  it  is  that 
of  sloughing  phagedrcna,  or  diphthorite;  a  condi 
tion  in  which  certain  morbid  exudations  are  poured 
out  in  or  vipon  a  wounded  or  diseased  part,  and 
there  undergo  decomposition  together  with  the 
tissues  they  involve.]  It  is  particularly  charac- 
terised by  its  contagious  or  infectious  nature  ;  its 
disposition  to  attack  wounds,  or  ulcers,  in  crowded 
hospitals,  or  other  situations,  where  many  of  these 
cases  are  brought  together  ;  and  its  tendency  to 
convert  the  soft  parts  affected  into  a  putrid,  gluti 
nous,  or  pulpy  substance,  in  which  no  trace  of 
their  original  texture  is  discernible.  {Delpcch, 
Precis  Elem.  des  Mai.  Chir.  t.  i.  p.  123.) 

[Rousseau  has  well  said  that  "  man  of  all  .animals 
is  tho  least  able  to  live  in  herds,"  Under  no 
circumstances  can  human  beings  be  crowded  toge 


ther  with  impunity.  Towns  ill  placed  and  arranged, 
fortresses  during  sieges,  and  most  hospitals  and 
prisons,  are  true  death  places  for  the  human  race. 
Out  of  the  air  which  has  served  for  respiration, 
and  tho  animal  exhalations,  are  engendered  a 
crowd  of  miasmata,  capable  of  producing  diseases, 
and  of  these  none  more  remarkable  than  the  hos- 
pital gangrene. 

"  For  a  long  time  this  malady  was  confounded 
with  gangrene  {-^mortification)-,  yet  the  diagnosis 
is  easy.  Gangrene  is  the  extinction  of  life  in  a 
part  more  or  less  extensive  ;  hospital  gangrene,  the 
decomposition  of  a  surface.  Gangrene  is  usually 
the  consequence  of  intense  inflammation,  of  con- 
tusion, pressure,  ligature,  strangulation,  burns,  or 
infiltration ;  hospital  gangrene  has  its  source  in 
foul  air,  loaded  with  animal  exhalations.  Gan- 
grene attacks  without  regard  to  dwelling  or  con- 
dition ;  is  not  epidemic  ;  and  once  arrested,  seldom 
relapses.  Hospital  gangrene  is  more  insidious,  more 
deadly  ;  it  only  attacks  wounded  or  ulcerated 
surfaces  :  it  may  make  the  simplest  wound  a  focus 
of  putrefaction  ;  it  is  developed  par  excellence  in 
ships,  prisons,  and  hospitals  ;  it  may  attack  the 
same  individual  many  times  ;  if  he  have  many- 
wounds,  it  may  affect  one  singly,  or  more  than  one; 
on  a  large  wound  it  may  affect  only  a  part  of  the 
surface,  whilst  the  remainder  proceeds  in  suppu- 
rating and  cicatrising  favorably." — {Aubry,  F,  J., 
DisseHation  sur  la  Complication  des  Plaies,  et  des 
Ulceres,  Paris,  1815.) 

In  revising  the  present  article,  it  is  proposed  to 
follow  strictly  the  style  and  purpose  of  the  original, 
and  to  present  a  kind  of  bibliographical  or  literary 
history  of  the  subject.  We  shall  therefore  allow 
each  author  quoted  to  speak,  for  the  most  part,  in 
his  own  words,  and  shall  give  extracts  from  the 
chief  writers  from  the  time  of  the  Peninsular  War 
to  the  Crimean ;  for  it  needs  scarcely  be  said,  that 
it  is  in  the  crowded  hospitals  attached  to  armies 
in  the  field  that  hospital  gangrene  displays  itself 
in  its  true  malignity.  But,  first,  we  crave  atten- 
tion to  the  following  propositions,  which  will  enable 
the  student  to  grasp  the  leading  ideas  in  the  para- 
graphs which  follow. 

1.  Hospital  gangrene  is  the  result  of  a  poison 
generated  by  crowding  the  wounded  together,  with 
insufficient  ventilation.  This  poison  may  act,  first, 
by  direct  inoculation,  or  application  of  the  matter 
from  one  patient's  wound  to  another's;  or,  secondly, 
it  may  act  through  the  medium  of  its  vapour,  on 
wounded  surfaces.  In  either  of  these  cases  the 
first  symptoms  are  local,  and  the  disease  produced 
is  at  first  local. 

In  a  third  set  of  cases,  the  poison  acts  through 
the  reception  of  its  vapour  into  the  blood;  and  in 
this  case  shivering  and  other  constitutional  symp- 
toms come  first.  If  the  patient  have  a  wound,  it 
may  be  affected  with  the  gangrene;  if  he  have  not, 
the  effect  of  the  poison  may  be  evidenced  by  a  gan- 
grenous carbuncle  or  by  bilious  fever,  diarrhoea,  or 
dysentery. 

Tho  poison  is  extremely  permanent,  and  adheres 
to  linen,  and  other  organic  substances,  even  after 
cleansing. 

2.  When  the  disease  begins  locallj',  the  first 
symptom  is  usually  pain,  the  next  a  diphtheritic 
exudation.  The  writer  claims  that  he  first  pointed 
out  the  analogy  between  the  exudation  of  diphtho- 
rite and  that  of  hospital  gangrene.  The  course  of 
the  disease  is,  that  the  exudation,  and  the  parts 
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which  it  infects,  slowly  decompose,  and  the  pro- 
ducts of  decomposition  spread  and  infect  the  sound 
parts  adjoining.  Meanwhile  the  lymphatics  in- 
flame; the  blood  becomes  contaminated;  feverish 
symptoms  come  on,  if  they  did  not  at  first;  the 
blood  loses  its  healthy  properties;  haemorrhages 
occur,  and  diarrhoea  follows.  The  connection  of 
secondary  hajmorrhage  with  hospital  gangrene,  and 
with  other  less  conspicuous  unhealthy  states  of 
wounds,  produced  through  hospital  air,  is  well 
worthy  of  notice. 

3.  The  treatment  of  the  disease  has  gradually 
advanced  from  a  state  of  confusion  and  uncertainty 
to  one  that  is  definite  and  rational.  The  applica- 
tion of  caustic  and  antiseptic  substances  to  the 
wound;  the  most  entire  cleanliness  and  pure  air; 
tonics,  and  good  diet,  are  the  remedies  now  uni- 
versally sanctioned.  Yet  the  reader  will  notice 
that  some  military  surgical  authorities  at  one  time 
advocated  bleeding  largely  !  and  believed  that  great 
good  resulted  from  it,  and  describe  the  patients  as 
imploring  to  be  bled  !  and  this,  in  a  disease  caused 
by  a  putrid  poison,  and  tending  to  destroy  life  by 
debilit}-.  In  the  article  Inflammation,  Treat- 
menl  of,  we  hope  to  explain  why  bleeding  was  for- 
merly  employed  in  the  very  cases  io  which  it  is 
now  considered  pernicious,  and  was  then  equally 
pernicious  in  realitj'.] 

Literary  History.  From  the  researches  of  Mr. 
Blackadder  it  appears  probable  that  several  of  the 
ancient  writers,  in  their  descriptions  of  foul  gan- 
grenous bleeding  ulcers,  must  have  alluded  to  the 
same  kind  of  disease,  which  is  now  usually  deno- 
minated hospital  gangrene. 

Besides  the  use  of  the  actual  cautery,  which, 
according  to  the  modern  French  writers,  is  the 
surest  means  of  arresting  this  distemper,  seve- 
ral of  the  ancients  appear  also  to  have  employed 
for  its  cure  arsenical  applications  ;  as,  for  instance, 
^tius,  Paulus,  Rolandus,  Avicenna,  Guido,  &c. 
The  only  doubt,  whether  these  authors  actually 
referred  to  hospital  gangrene,  depends  upon  their 
not  having  generally  described  its  contagious  nature. 

Although  La  Motte  made  cursory  mention  of 
hospital  gangrene  in  1722,  under  the  name  of 
potirrittire,  and  stated,  that  it  had  occurred  in  the 
Hotel  Dieu  at  Paris,  the  first  distinct  modern  ac- 
count of  this  disease  is  contained  in  the  3rd  vol.  o( 
the  posthumous  works  of  Pouteau,  published  in 
1783.  In  the  year  1788,  Dussassoy,  who  succeeded 
Pouteau  as  chief  surgeon  of  the  Hotel  Dieu  at 
Lyons,  also  published  a  short  treatise  on  the  dis- 
order. The  first  very  accurate  description  of  hos- 
pital gangrene  in  the  English  language,  appeared 
in  the  6th  vol.  of  the  LoJidon  Medical  Journal, 
printed  in  1785.  The  account  is  entitled,  "Ob- 
servations on  the  Putrid  Ulcer,  by  Mr.  Gillespie, 
Burgeon  of  the  Royal  Navy."  In  the  edition  of 
Dr.  Rollo's  work  on  Diabetes,  published  1797, 
there  is  a  section  on  this  subject,  entitled,  "A 
short  account  of  a  morbid  poison,  acting  on  sores; 
mid  of  the  method  of  destroying  it."  In  1799,  Sir 
Gilbert  Blane,  in  the  3rd  edit,  of  his  book  on  the 
Diseases  of  Seamen,  gave  an  account  of  hospital 
gangrene  under  the  name  of  malignant  ulcer  ;  and 
Dr.  Trotter,  in  the  2nd  vol.  of  his  Medicina  Nau- 
iica,  published  in  the  same  year,  described  that 
JifFeclioii  by  the  same  appellation.  In  the  third 
vol.  of  the  same  work.  Dr.  Trotter  added  to  liis 
first  account  several  valuable  comnmiiicationo  re- 
lating to  tins  disease,  received  from  surgeons  of  tbe 
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royal  navy.  Mr.  John  Bell  also  made  hospital 
gangrene  the  subject  of  particular  remark,  in  the 
1st  vol.  of  his  Principles  of  Surrjery,  published  in 
1801.  According  to  Dr.  Thompson,  two  excellent 
theses  were  likewise  published  on  it  in  the  Univer- 
sity of  Edinburgh:  the  first  entitled,  "  De  Gan- 
gra3ni\  Contagiosa,"  by  Dr.  Leslie,  in  1804  ;  the 
second  by  Dr.  Charles  Johnson,  in  1805,  under 
the  title  of  "  De  Gangrajua  Contagiosa  Nosoco- 
miali."  (See  Lectures  on  Ivflammalion,  p.  4SG — 
458.) 

Professor  Thompson's  account  of  the  subject, 
published  in  1813,  contained  the  fullest  history  of 
the  disease  at  that  time  collected.  Boyer  after- 
wards gave  a  very  fair  account  of  the  distemper. 
(See  Traits  des  Mai.  CJdr.  t.  i.  p.  320,  8vo.  Paris, 
1814.) 

These  descriptions  were  followed  by  the  valu- 
able essay  of  Delpech,  entitled  "  Me'moire  sur  la. 
Complication  des  Plaics  et  des  Ulceres  connue  sous 
le  nom  de  Pourriture  d'Hopital,"  1815  ;  some  in- 
teresting observations  by  Dr.  Hennen,  in  the  Loi- 
doa  Medical  Repository  for  March,  1815  ;  a  Paper 
by  Professor  Brugmann,  of  Leyden,  in  the  Aji- 
nales  de  Litterature  Med.  vol,  xix.  1815  ;  and 
the  treatise  of  Mr.  Blackadder,  which  contains 
some  of  the  best  remarks  ever  made  concerning 
this  affection,  and  is  entitled  "  Observations  on 
Phagedena  Gangrasnosa,  8vo.  Edinb.  1818."  To 
these  publications  are  to  be  added  the  interesting 
remarks  of  Mr,  R,  Welbank,  On  Sloughing  Pha- 
gedasna,  contained  in  the  11th  vol.  of  the  Med. 
Chir.  Trans. ;  and  those  of  Dr.  Boggie,  recorded 
in  the  3rd  vol.  of  the  Edin.  Med.  Chir.  Trans.,  [and 
reprinted  at  Edinburgh,  1848  ;  the  lectures  of 
Guthrie,  published  in  the  Lancet,  1848,  vol.  ii., 
and  in  his  Commentaries  on  Military  Surgery, 
Cth  ed.  ;  lectures  by  Velpeau,  "  On  the  Woimded 
during  the  Revolution  of  1 848,"  in  the  same  vol.  ; 
Macleod,  "  On  the  Surgery  of  the  Crimean  War;  " 
besides  other  cases,  and  memoirs,  which  we  shall 
refer  to  as  we  proceed.] 

Descriptions  by  various  Military 
Surgeons. 

According  to  Mr,  Blackadder,  when  the  mor- 
bific matter,  Vi-hich  produces  the  disease,  has  been 
applied  to  some  part  of  the  surface  of  the  bodj-, 
from  which  the  cuticle  has  been  removed,  as  by 
a  blister,  one  or  more  small  vesicles  first  appear, 
which  are  filled  with  a  watery  fluid,  or  bloody 
serum  of  a  livid,  or  reddish-brown  colour.  The 
situation  of  the  vesicle  is  generally  at  the  edge 
of  the  sore.  Its  size  is  not  unfrequcntly  that  of  a 
split  garden  pea,  and  it  is  easily  ruptured,  the  pellicle 
which  covers  it  being  very  thin.  When  the  vesicle 
is  filled  with  a  watery  fluid,  and  has  not  been  rup- 
tured, ita'ssumes  the  appearance  of  a  greyish- white, 
or  ash-coloured  slougli ;  but  when  it  contains  a 
dark-coloured  fluid,  or  has  been  ruptured,  it  puts  on 
the  appearance  of  a  thin  coagulum  of  blood,  of  a 
dirty,  brownish-black  colour.  During  the  forma- 
tion of  the  vesicle,  there  is  generally  a  change  in 
the  sensation  of  the  sore,  accompanied  with  a  pain- 
ful feel  like  that  of  the  sting  of  a  gnat. 

After  a  slough  is  formed,  it  spreads  with  more 
or  less  rapidity,  until  it  occupies  the  whole_  sur- 
face of  the  original  sore  ;  and,  when  left  to  itseit 
(which  seldom  happens),  there  is  little  or  no 
discharge,  but  the  slongh  acquires  daily  greater 
thickness. 
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"  When  the  formation  of  the  slough  has  been 
interrupted,  the  stinging  sensation  becomes  more 
frequent  and  acute;  phageda:nic  ulceration  quickly 
commences;  and  such  is  frequently  the  rapidity  of 
its  progress,  tliat  even  in  the  course  of  a  few  hours 
a  very  considerable  excavation  will  be  formed, 
while  the  parts  in  the  vicinity  retain  their  usual 
healthy  appearance."  The  cavity,  the  edges  of 
which  are  well  defined,  is  filled  with  a  thick  glu- 
tinous matter,  which  adheres  strongly  to  the  sub- 
jacent parts.  When  this  matter  is  removed,  the 
surface  underneath  presents  itself  of  a  fine  granu- 
lar texture,  which,  in  almost  all  instances,  is  pos- 
sessed of  extreme  sensibility,  and  is  very  apt  to 
bleed,  when  the  operation  of  cleaning  is  not  per- 
formed with  great  delicacy.  At  each  dressing  the 
circumference  of  the  cavity  is  found  enlarged,  and 
if  there  are  more  than  one,  they  generally  run  into 
each  other.  The  slinging  pain  gradually  becomes  of 
a  darting  or  lancinating  kind  ;  and  either  about  the 
fourth,  or  sixth  day,  from  the  time  when  tlie  mor- 
bific matter  had  access  io  the  sore,  or  afterwards,  at 
the  period  of  what  may  be  termed  secondary  ivflam- 
mation,  the  lymphatic  vessels  and  glands  are  apt  to 
become  afftcted. 

"  The  soft  parts,  in  the  immediate  vicinity  of 
the  sore,  daily  become  more  painful,  tumefied, 
and  indurated;  and,  in  a  great  number  of  cases, 
particularly  in  those  of  plethoric  and  irritable 
habits,  an  attack  of  acute  inflammation  speedily 
supervenes,  and  is  accompanied  by  a  great  in- 
crease of  pain,  the  sensation  being  described  to 
be  such  as  if  the  sore  were  burning.  The  period 
at  which  this  inflammation  begins  to  subside  is 
by  no  means  regular.  Sometimes  it  subsides  in 
the  course  of  two  days,  and  sometimes  it  con- 
tinues upwards  of  five  ;  depending  very  much 
on  the  constitution  and  previous  habits  of  the 
patient,  as  well  as  the  treatment  that  has  been 
adopted.  During  its  progress,  the  thick,  putrid- 
looking,  and  frequently  spongy  slough  which  is 
formed  oh  the  sore,  becomes  more  and  more 
moist,  and  of  a  ptdpy  consistence.  (Hence  this 
form  of  disease  is  actually  named  by  Gerson, 
pulpy  gangrene?)  In  the  course  of  a  few  days,  a 
very  ofiinsive  matter  begins  to  be  discharged  at 
its  edges.  The  slough  then  begins  to  separate;  by 
and  by,  it  is  thrown  off" ;  but  only  to  prepare  the 
way  for  an  extension  of  the  disease  by  a  continued 
process  of  ulceration,  and  by  a  recurrence  of  the 
last- mentioned  symptoms."  {Blackadder,  On  Pha- 
gedcBna  Gangrcenosa,  p.  28 — 30.) 

According  to  other  observers,  the  first  symp- 
toms which  indicate  hospital  gangrene  in  a 
wound,  or  ulcer,  are,  a  more  or  less  acute  pain, 
and  a  viscid  whitish  exudation  on  the  surface 
of  the  granulations,  which  lose  their  vermilion 
colour,  and  present  at  several  points,  spots  of 
a  greyish  or  dirty-white  hue,  resembling  vene- 
real ulcers,  or  aphtha;.  These  ulcerated  points,  thus 
engrafted  (as  it  were)  upon  the  original  ulcer,  soon 
spread,  and  join  together,  so  as  to  give  to  the  whole 
surface  of  the  solution  of  continuity  a  grey  ash- 
colour.  The  surface  also  becomes  more  or  less 
indurated,  and  sometimes  bleeds.  A  red,  purplish 
oedematous  circle  of  a  greater,  or  lesser  extent,  is 
next  formed  in  the  surrounding  skin.  Sometimes, 
when  the  patient  is  of  a  good  habit,  the  causes  of 
infection  less  active,  and  the  constitution  sufficiently 
strong,  the  disorder  now  stops.  According  to  Boyer, 
it  may  not  even  extend  to  the  whole  surface  of  the 
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ulcer.  But  most  frequently  its  progress  is  ex- 
tremely rapid,  and  occasionally  quite  terrifying. 
The  edges  of  the  wound,  or  ulcer,  become  hardened, 
and  everted;  the  granulations  are  large  and  tumid, 
being  svvelled  up,  as  Boyer  asserts,  with  a  con- 
siderable quantity  of  gas.  They  are  afterwards 
detached  in  the  form  of  soft  reddish  sloughs,  which 
very  much  resemble  the  substance  of  the  foetal 
brain  in  a  putrid  state.  From  day  to  day,  until 
nature,  either  alone,  or  aided  by  art,  puts  limits  to 
the  disorder,  it  invades  new  parts,  both  in  breadth 
and  depth,  so  that  its  ravages  extend  to  aponeuroses, 
muscles,  blood-vessels,  nerves,  tendons,  the  perio- 
steum, and  even  the  bones  themselves. 

Amongst  a  number  of  severe  cases  which  fell 
under  the  notice  of  Mr.  Blackadder,  "  there  was 
one  in  which  the  half  of  the  cranium  was  de- 
nuded, the  bones  having  become  black  as  char- 
coal, and  the  integuments  detached  posteriorly  to 
the  second  cervical  vertebra,  and  anteriorly,  to  the 
middle  of  the  zygomatic  process  of  the  temporal 
bone  ;  and  this  was  originally  a  superficial  wound 
of  the  scalp.  In  another  case,  the  muscles,  large 
arteries,  and  nerves  of  both  thighs  were  exposed 
and  dissected,  the  integuments  and  cellular  sub- 
stance being  entirely  removed,  with  the  exception 
of  only  a  narrow  strip  of  the  former,  which  re- 
mained on  the  outer  side  of  the  thighs.  This  was 
also  originally  a  simple  flesh  wound.  In  other 
instances,  the  cavities  of  the  knee,  ankle,  elbow, 
and  wrist  joints  were  laid  extensively  open,  and, 
in  one  unfortunate  case,  the  integuments  and  cel- 
lular substance,  on  the  anterior  parts  of  the  neck, 
were  destroyed,  exhibiting  a  horrid  spectacle,  the 
trachea  being  also  wounded."  (0?i  Phagedcena 
Gangrtjenosa,  p.  3.) 

He  notices,  that  when  the  morbific  matter  is  in- 
serted in  a  puncture,  or  scratch,  the  first  progress 
of  the  disease  bears  a  resemblance  to  that  of  a  part 
inoculated  with  vaccine  matter.  The  primary  in- 
flammation in  gangrenous  phagedaena  commences 
at  the  end  of  the  second,  or  early  on  the  third  day. 

When  the  disease  attacks  a  recent  gunshot- 
wound,  the  discharge,  two  or  three  days  after  in- 
fection, is  found  to  be  lessened,  and  to  have  become 
more  of  a  sanious  than  purulent  nature.  The 
sore  has  a  certain  dry  and  rigid  appearance;  its 
edges  are  more  defined,  somewhat  elevated,  and 
sharpened;  the  patient  is  sensible  of  a  change  in 
the  usual  sensation  in  the  sore,  and  complains  of 
an  occasional  stinging  sensation,  resembling  that 
produced  by  the  sting  of  a  gnat.  At  this  period, 
but  sometimes  a  day  or  two  later,  the  integuments 
at  the  edge  of  the  sore  become  inflamed,  and  the 
surface  of  the  sore  itself  assumes  a  livid  or  purple 
colour,  and  appeiirs  as  if  covered  with  a  fine  pellicle, 
such  as  is  formed  on  a  coagulum  of  blood.  {On 
Plmgedmna  Gangrainosa,  p.  33.) 

The  surrounding  integuments  become  indurated 
and  inflamed,  assuming,  not  unfrequently,  an  an- 
serine appearance;  and  the  patient  complains  of  a 
constant  burning,  lancinating  pain.  In  the  vicinity 
of  the  Borc,  the  integuments  become  more  and 
more  of  a  dark-red  colour,  in  consequence  of  the 
violence  of  the  inflammation,  which  is  of  an  erysi- 
pelatous nature,  and  apt  to  terminate  in  sloughing, 
and  carry  off  the  patient.  However,  the  inllam- 
matory  symptoms  are  sometimes  mild,  and,  in  other 
cases,  exceedingly  violent :  a  fact  accounted  for  by 
diff'erences  of  constitution.  (Blackadder,  p.  34.) 
At  Bilboa,  the  disease,  in  cases  of  wound,  is 
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said  generally  to  have  commenced  with  a  sudden 
attack  of  severe  pain  in  the  head  and  eyes,  tight- 
ness about  the  forehead,  want  of  sleep,  loss  of 
appetite,  a  quick  pulse,  and  other  febrile  symp- 
toms; while  the  wound,  which  had  been  healthy 
and  granulating,  at  once  became  tumid,  dry,  and 
painful,  losing  its  florid  colour,  and  assuming  a 
dry  and  glossy  coat.  {^Eennen,  On  Military  Surgery, 
p,  214,  ed.  2.) 

In  the  hospitals  at  Bilboa,  if  the  incipient  stage 
was  overlooked,  the  febrile  symptoms  very  soon 
became  aggravated;  the  skin  around  the  sore 
assumed  a  highly  florid  colour,  which  shortly  be- 
came darker,  then  bluish,  and  at  last  black,  with 
a  disposition  to  vesicate ;  while  the  rest  of  the  limb 
betrayed  a  tendency  to  oedema.    All  these  threat- 
ening appearances   occurred  within  twenty-four 
hovtrs,  and,  at  this  period,  also,  the  wound,  ivhat- 
ever  might  have  been  its  original  shape,  soon  assumed 
the  cirmlar  form.    The  sore  now  acquired  hard, 
prominent,  ragged  edges,  giving  it  a  cup-like  ap 
peariince,  Avith  particular  points  of  the  lip  of  a  dirty 
yellow  hue,  while  the  bottom  of  the  cavity  was 
lined  with  a  flabby  blackish  slough.    The  gangrene 
still  advancing,  fresh  sloughs  were  rapidly  formed; 
the  increasing  cup-like  cavity  was  filled  up  and 
overtopped  by  them,  and  the  erysipelatous  livor 
and  vesication  of  the  surrounding  skin  gained 
ground,  while  chains  of  inflamed  lymphatics  could 
be  traced  from  the  sores  to  the  adjoining  glands, 
there  exciting  inflammation  and  suppuration,  which 
often  furnished  a  new  nidus  for  gangrene.  The 
face  of  the  sufferer  assumed  a  ghastly,  anxious 
appearance  :  his  eyes  became  haggard,  and  deeply 
tinged  with  bile;  his  tongue  covered  with 
brownish,  or  blackish  fur;  his  appetite  entirely 
foiled;  and  his  pulse  was  feeble  and  accelerated. 
In  this  stage,  the  weakness  and  irritability  of  the 
patient  was  such  that  the  slightest  change  of  pos 
tnre  put  him  to  torture,  increased  by  his  inability 
to  steady  the  limb,  which,  if  lifted  from  the  bed, 
was  seized  with  tremors  and  spasmodic  twitches. 
{Hennen's  Military  Surgery,  p.  216,  216,  ed.  2.) 
Authors  vary  considerably  in  their  descriptions  of 
the  state  of  the  tongue.    Dr.  Hennen  found  i^ 
brownish,  or  blackish ;   Delpech  whitish,  or  yel 
lowish.    (.Precis  Elementaire  t  i.  p.  125) ;  and 
Mr.   Blackadder,  covered  with  a  white  mucus. 
(P-  39). 

[The  exemption  of  some  wounds  is  inexplicable, 
though  not  more  so  than  the  exemption  of  any  indi 
viduals  from  the  effects  of  any  other  morbid  poison 
A.  MS.  note  to  the  Thesis  of  M.  Aubry  declares, 
that  of  two  fingers  wounded  at  the  same  time,  by 
the  same  instrument,  and  with  the  wounds  in  con 
tact,  the  one  was  affected,  the  other  not.] 

It  is  explained  by  Mr.  Blackadder,  that  when 
the  disease  attacks  a  large  recent  wound,  the  whole 
surface  of  the  injury  is  sometimes  affected  from  th 
first;  while,  in  other  instances,  the  disorder  com 
mences  on  or  near  the  lips  of  the  sore.  When 
the  patient  is  of  an  inflammatory  diathesis,  the 
sore  is  generally  attacked  with  acute  inflammation 
between  the  seventh  and  fourteenth  days;  and 
the  slough  is  softer,  and  of  a  pulpy  consistence 
matter,  of  a  strong  and  peculiar  odour,  and  of 
dirty  brownish,  grey  colour,  begins  to  ooze  out  at 
its  edges,  and  becomes  daily  more  copious.  The 
inflammation  gradually  subsides;  the  slough  be- 
comes loosened,  'and  finally  detached,  leaving  the 
subjacent  muscles,  bones,  fasciee,  or  ligaments,  com- 


HOSPITAL  GANGRENE. 

pletely  exposed.  When  the  constitution  is  not  prone 
to  acute  inflammation,  the  slough  remains  long  ad- 
herent; the  discharge  is  very  copious,  and  bur- 
rows under  the  skin,  which  then  mortifies.  Some- 
times, after  the  detachment  of  a  slough,  florid 
granulations  spring  up,  and,  notwithstanding  a 
light  recurrence  of  the  phagedenic  ulceration,  the 
parts  heal  up  by  the  iilmost  unassisted  operation 
of  nature.  However,  most  commonly,  after  the 
muscles  are  exposed,  they  continue  to  be  gradu- 
ally dissected;  their  connecting  cellular  membrane 
is  completely  destroyed,  and  they  are  left  covered 
with  an  offensive,  greasy-looking  matter. 

According  to  Mr.  Blackadder,  when  a  muscle 
has  been  wounded,  it  swells  sometimes  to  a  great 
size,  and  quickly  assumes  the  appearance  of  a  large 
coagulum,  being  altogether  deprived  of  irritabilitj-. 
When  it  has  not  been  wounded,  but  has  become 
inflamed,  it  generally  assumes  a  pale  colour,  with 
an  appearance  as  if  distended  with  a  fluid,  and 
occasionally,  before  losing  its  vitality,  acquires  a 
very  surprising  bulk;  but  when  no  inflnmmation 
has  supervened,  the  muscles  become  of  a  pale 
brick  colour,  waste  away  daily,  and  the  patient 
loses  all  power  in  them.  As  the  disease  advances, 
the  integuments  are  undermined  and  slough,  and 
hasmorrhage  from  small  vessels  is  a  common  occur- 
rence; but  in  a  more  advanced  stage,  some  of 
the  large  vessels  are  apt  to  give  way,  and  the 
bleeding  from  them  frequently  destroys  the  pa- 
tient. 

"  When  a  stump  is  the  site  of  the  disease,  and 
the  patient  is  of  a  plethoric  habit,  or  accustomed  to 
live  fieely,  the  symptoms  soon  begin  to  indicate 
the  existence  of  an  intense  inflaramatorj'-  action 
through  its  whole  substance,  the  tumefaction,  pain, 
and  heat  increase  rapidl}',  so  that  in  a  few  days 
the  stump  shall  have  acquired  more  than  twice  its 
former  size,  being  at  the  same  time  much  indu- 
rated, and  causing  the  most  exdruciating  pain, 
In  this  state  the  patient  has,  in  some  instances, 
become  delirious,  and  has  been  cut  off  by  an 
effusion  taking  place  into  some  of  the  larger  cavi- 
ties. It  more  commonly  happens,  however,  that 
gangrene  seizes  upon  the  integuments  and  cellular 
substance  ;  large  sloughs  are  thrown  off ;  and 
some  of  the  large  blood-vessels  giving  way,  the 
patient  sinks  under  the  effects  of  repeated  hferaor- 
rhage.  For  it  is  commonlj'  found  that  the  usual 
modes  of  stopping  hamorrhage  from  a  stump  are, 
in  such  cases,  either  inadmissible,  or  totally  in- 
efScacious. 

"  Sometimes  the  progress  of  the  disease  in  a 
stump  is  more  gradual,  but  in  the  end  nearly  as 
fatal.  The  inflammation  is  much  less  acute;  there 
is  comparatively  but  little  tumefaction,  and  the 
pain  is  much  less  severe  ;  but  the  discharge  is 
much  more  copious,  and  the  cellular  substance, 
connecting  th.e  integuments  and  muscles,  is  rapidly 
destroyed.  Hnjmorrhage  generally  comes  on  later 
than  in  the  preceding  instance,  but  it  is  the  most 
common  cause  of  death."  (Blackadder,  On  Phage- 
dama  Gangrmnosa,  p.  33—  39.)  . 

It  is  observed  by  another  writer  that  artery 
seems  to  be  the  texture  which  resists  most  power- 
fully the  destructive  action  of  hospital  gangrene 
(Thomson's  Lectures,  p.  460),  a  remark  q";Jf  " 
variance  with  the  statement  of  Delpech  (/ 
ElhH.  t  i.  p.  129) ;  but  intended  to  refer,  as  i 
conceive,  to^ases  in  which  the  femoral,  bmchml 
or  some  other  large  artery  is  seen  for  several  aajs 
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completely  denuded,  in  the  midst  of  the  ravages  of 
the  distemper,  yet  not  giving  way.  I  have  seen 
the  same  thing  frequently  exemplified  in  merciu'ial 
phagedfena,  as  well  in  the  groin  as  in  the  arm. 
As  for  the  smaller  arteries,  they  are  quickly  de- 
stroyed, together  with  other  parts. 

"  In  some  rare  cases  (says  Dr.  Plennen)  I  have 
seen  the  femoral  and  axillary  arteries  pulsating 
awfull)^  and  apparently  unaffected  with  disease; 
while  all  the  surrounding  parts  were  completely 
destroyed;  but  in  a  vast  majority  of  cases,  the 
blood-vessels  partook  of  the  general  disease  in 
which  they  were  imbedded.  They  were  not  only 
completely  separated  from  their  natural  con- 
nections, but  their  coats  sloughed  away  at  tlie 
immediate  point  of  disease,  while  the  disposition 
extended  far  beyond  the  apparently  affected  spot. 
Hence  our  ligatures  but  too  often  failed  on  the 
main  branches,  and  any  attempt  on  the  smaller 
was  invariably  injurious.  We  were  here  natu- 
rally induced  to  tie  the  artery  considerably  above 
the  seat  of  the  disease ;  and  this  was  done  once  on 
the  femoral,  and  twice  on  the  axillary  artery  be- 
low the  clavicle.  The  former  burst  on  the  third, 
each  of  the  latter  on  the  second  day  afterwards." 
Dr.  Hennen  further  remarks  that,  in  general,  the 
great  vessels  sloughed  long  after  the  acute  symp- 
toms of  the  disease  had  abated,  and  that,  in  severe 
cases,  the  eleventh  day  of  the  disease  was  always 
dreaded.  {On  Military  Surgery,  p.  221,  ed.  2.) 
The  indisposition  of  the  large  vessels  to  close, 
when  taken  up  in  the  common  way,  appears  re- 
ferrible  to  three  causes :  viz.  the  tendency  to  rapid 
ulceration  in  the  arteries  in  the  situation  of  the 
ligatures;  the  formation  of  no  effectual  coagulum 
in  the  extremity  of  the  vessel,  like  what  happens 
in  other  cases  of  mortification ;  and  the  general 
incapacity  of  nature  in  examples  of  hospital  gan- 
grene to  establish  any  process  which  can  be  ac- 
companied with  healthy  adhesive  inflammation. 

In  the  last  stage  of  the  disease,  as  it  occurred 
in  the  military  hospitals  at  Bilboa,  the  surface  of 
the  sore  was  constantly  covered  with  a  bloody 
oozing,  and,  on  lifting  up  the  edge  of  the  flabby 
slough,  the  probe  was  tinged  with  dark-coloured 
grumous  blood,  with  which  also  its  track  became 
immediately  filled.  Repeated  and  copious  venous 
bleedings  now  came  on,  which  rapidly  carried  off 
the  patient.  The  sloughs,  whether  they  fell  off 
spontaneously,  or  were  detached  by  art.  Were 
quickly  succeeded  by  others,  and  brought  into 
view  thickly-studded  specks  of  arterial  blood.  At 
length,  an  artery  gave  way,  which  was  generally 
torn  through  in  the  attempt  to  secure  it  with  a 
ligature.  The  tourniquet,  or  other  pressure,  was 
now  applied,  but  in  vain  ;  for  while  it  checked 
the  bleeding,  it  accelerated  the  death  of  the  limb, 
which  became  frightfully  swelled  and  horribly 
foetid.  Incessant  retchings  came  on,  and  with 
coma,  involuntary  stools,  and  hiccough,  closed 
the  scene.  Often,  however,  the  patient  survived 
this  acute  state  of  the  disease,  and  sank  under 
severe  irritation,  absorption  of  putrid  matter,  and 
extensive  loss  of  substance,  with  common  hectic 
symptoms.  (See  Hennen  s  Mil.  Suryery,  p.  217, 
ed.  2.)  In  the  disease  at  Bilboa,  the  skin  and 
cellular  substance  seemed  to  be  the  parts  originally 
and  principally  affected.  This,  says  Dr.  Hennen, 
was  obvious,  even  in  the  living  body;  but,  on 
dissection,  the  disease  of  these  parts  was  frequently 
observed  to  spread  much  further  than  external 


appearances  indicated,  as  a  diseased  track  was 
often  found  running  up  into  the  groin,  or  axilla, 
and  completely  dissecting  the  muscles  and  great 
vessels.  {On  Military  Surgery,  p.  219,  ed.  2.) 
When  the  disease  had  occupied  the  outside  of  the 
chest,  the  same  gentleman  found  the  lungs  in  two 
cases,  and  the  pericardium  in  a  third,  covered 
with  gangrenous  spots  ;  and  when  the  parietes  of 
the  abdomen  had  been  attacked,  he  often  observed 
the  same  appearances  on  the  liver  (p.  220). 

The  disease  varies  considerably  in  its  severity 
in  different  cases,  being  sometimes  of  small  extent, 
and  even  capable  almost  of  a  spontaneous  cure. 
Patients  have  been  known  to  continue  afflicted 
more  than  a  month;  and  when  the  duration  of  the 
disease  was  thus  lengthened,  the  cases  almost 
alwaj's  had  a  fatal  termination.  In  a  few  cases 
the  wound  puts  on  a  favourable  appearance  again 
between  the  sixth  and  ninth  days;  and,  in  slight 
examples,  the  amendment  is  manifested  between 
the  third  and  fifth.  Whatever  may  be  the  period 
of  the  complaint,  its  wished-for  termination  is 
always  announced  by  a  diminution  of  pain ;  the  pus 
acquiring  a  white  colour,  and  more  consistence, 
and  losing  its  fostid  nauseous  smell.  The  edges  of 
the  ulcer  subside,  whUe  its  surface  becomes  less 
irregular,  and  puts  on  more  of  the  vermilion  colour. 
The  red,  purplish,  oedematous  circle,  which  sur- 
rounds the  disease,  assumes  a  true  inflammatory 
nature ;  and  the  solution  of  continuity,  restored 
to  a  simple  state,  heals  up  with  tolerable  quick- 
ness, even  when  the  destruction  of  soft  parts  is 
somewhat  considerable,  unless  any  fresh  untoward 
circumstances  occur  to  interrupt  cicatrisation.  But 
sometimes,  when  the  patient  is  on  the  point  of 
being  completely  well  again,  his  condition  is  sud- 
denly altered  for  the  worse;  ulcerated  spots  make 
their  appearance  on  the  cicatrix,  and  these  spread- 
ing in  different  directions  occasion  a  relapse,  which 
may  happen  several  times. 

According  to  Dr.  Boggie,  a  relapse,  and  even 
repeated  relapses,  are  very  common,  as  his  own 
experience  fully  convinced  him ;  and  he  adverts 
to  a  case  reported  by  Dr.  Hennen,  in  which  the 
patient  survived  twelve  different  attacks,  and  sunk 
under  the  thirteenth.  (See  Edinb.  Med.  Chir. 
Trans,  vol.  iii.  p.  8.)  So  far  as  the  observations 
of  Dr.  Boggie  went,  hospital  gangrene  was  more 
frequent  and  severe  in  hot  weather  than  cold.  (See 
Edinb.  Med.  Chir.  Trans,  vol.  iii.  p.  13.) 

From  numerous  cases  of  this  disease,  seen  by 
Mr.  Blackadder  at  Passages,  in  Spain,  he  drew 
the  following  conclusions : — 

1 .  That  the  morbid  action  could  almost  always 
be  detected  in  the  wound,  or  sore,  previously  to 
t/ie  occurrence  of  any  constitutional  affection. 

2.  That  in  several  instances  the  constitution 
did  not  become  affected,  until  some  considerable 
time  after  the  disease  had  manifested  itself  in  the 
sore. 

3.  That  when  the  disease  was  situated  on  the 
inferior  extremities,  the  lymphatic  vessels,  and 
glands  in  the  groin,  were  observed  to  be  in  a  state 
of  irritation,  giving  pain  on  pressure,  and  were 
sometimes  enlarged,  before  the  constitution  showed 
evident  marks  of  derangement. 

4.  Ti)at  the  constitutional  affection,  though 
sometimes  irregular,  was  in  many  cases  contem- 
porary with  the  second,  or  inflammatory  stage. 

5.  That  all  parts  of  the  body  were  equally 
liable  to  become  affected  with  this  disease. 
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6.  That  when  a  patient  ]iad  more  than  one 
wound,  or  sore,  it  frequently  happened  that  the 
disease  was  confined  to  one  of  the  sores,  while  the 
other  remained  perfectly  healthy,  and  this  even 
when  they  were  at  no  great  distance  from  each 
other.    {On  Phagedcena  Gangrcenosa,  p.  19.) 

Thus,  Mr.  Blackadder  espouses  the  opinion  that 
hospital  gangrene  is  at  first  a  local  and  not  a  cmi- 
stitutional  disease. 

In  the  hospital  gangrene,  observed  by  Dr.  Rollo 
in  the  Artillery  Hospital  at  Woolwich,  "the 
action  of  the  poison  seemed  to  be  limited  and  con- 
fined to  specific  effects.  The  first  tvere  local,  pro- 
ducing only  a  general  ajffection  by  a  more  extensive 
operation  on  the  sore.  Five  or  six  days  from  the 
appearance  of  the  small  ulcer  or  ulceration,  when 
it  had  extended  over  one  third  of  the  former  sore, 
with  pain  and  redness  in  the  course  of  the  lympha- 
tics, and  the  glands,  through  which  they  led,  with 
enlargement  of  them,  general  indisposition  of  the 
body  became  evident."  Delpech,  in  his  interest- 
ing memoir,  particularly  notices  that  the  consti- 
tutional symptoms  always  occurred  the  last  in  order 
of  succession. 

Mr.  Blackadder  declares  that  the  period  at 
which  the  constitution  begins  to  exhibit  symptoms 
of  irritation,  is  extremely  irregular, —  sometimes 
as  early  as  the  third  or  fourth  day,  and  some- 
times  even  as  late  as  the  twentieth.  The 
countenance  assumes  an  anxious,  or  feverish  as- 
pect;  the  appetite  is  impaired ;  the  desire  for 
liquids  increases;  and  the  tongue  is  covered  with 
a  white  mucus.    The  bowels  are  generally  rather 
constipated;  and  the  pulse  what  may  be  termed 
rather  irritated  than  accelerated.    But  the  gene- 
ral symptoms  may  assume  an  inflammatory,  or 
typhoid  character,  the  pulse  is  frequent  and  sharp, 
and  it  is  not  uncommon  for  the  patient  to  be  seized 
with  one  or  more  shivering  fits,  succeeded  by  a 
great  increase  of  heat,  but  seldom  or  never  termi- 
nating in  a  proliise  perspiration.    The  cold  fit  is 
sometimes  followed  by  a  bilious  discharge  from  the 
intestines,  and  mitigation  of  the  febrile  disorder. 
If  the  local  mischief  be  not  arrested,  the  strength 
becomes  daily  more  and  more  exhausted;  the  fever 
loses  its  inflammatory  character;  and,  unless  the 
patient  be  cut  oif  by  heemorrhage,  he  falls  a  victim 
to  extreme  debility.    When  the  disease  has  a 
typhoid  character,  the  pulse  is  small  and  frequent; 
the  appetite  and  strength  gradually  fail  ;  and  the 
patient  at  last  sinks,  retaining  his  mental .  facul- 
ties to  the  last.    Not  unfrequently  diarrhoea  has. 
tens  the  event.  {Blackadder,  On  Phagedcena  Gan 
grcenosa,  p.  39,  40.) 

The  sloughing  phagedena  seen  by  Mr.  R.  Wel- 
bank,  generally  in  the  cleft  of  the  nates,  in  the 
groin,  or  at  the  inner  and  upper  part  of  tlie  thigh, 
in  the  lowest  class  of  prostitutes,  and,  according  to 
his  description,  certainly  resembling  hospital  gan- 
grene, was  attended,  in  its  early  stages,  with  little 
or  no  disturbance  of  the  sj'stem;  a  circumstance 
which  he  also  mentions  as  favourable  to  the  doc- 
trine that  the  disease  is  of  a  local  nature.  (See 
Med.  Chir.  Trans,  vol.  xi.  p.  3G5.) 

On  the  other  hand,  the  generality  of  writers, 
nay,  even  some  of  those  who  represent  the  disease 
as  always  proceeding  from  a  species  of  infection 
applied  to  the  wound,  take  into  the  .account  the 
operation  of  constitutional  causes,  as  predisposing 
to,  and  of  course  preceding,  the  local  symptoms, 
r)r.  J.  Thomson  believes  that  the  constitutional 
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symptoms  mostly  precede  the  local.  (Orf  Inflam- 
mation, p.  469.)  The  same  sentiment  is  pro- 
fessed by  Dr.  Hennen, 

Dr.  Hennen  mentions  a  remarkable  instance, 
which  also  proves  the  possibility  of  a  specific  sore 
becoming  affected,  and  fatal  from  this  cause,  in 
forty-eight  hours  after  the  patient  had  first  been 
exposed  to  the  infection.  The  patient  "  who  had 
just  landed  from  England,  and  was  under  the  in- 
fluence of  mercury,  employed  for  a  venereal  com- 
plaint, died  within  forty-eight  hours  after  his 
admission,  the  gangrene  having  seized  on  an  open 
bubo  in  his  groin,  eroding  the  great  vessels  in  the 
neighbourhood,  and  absolutely  destroying  the  ab- 
dominal parietes  to  a  large  extent."  {Principles 
of  Military  Surgery,  p.  218,  ed.  2.) 

The  effects  of  hospital  gangrene  should  be  care- 
fully discriminated  from  those  of  the  scurvy. 
Ulcers  attacked  with  hospital  gangrene  are  not 
affected  in  any  degree  like  scorbutic  ulcers,  by  the 
use  of  vegetable  diet  and  lemon-juice;  and  they 
occur  among  men  who  are  fed  upon  fresh  meat 
and  vegetables,  as  readily  as  they  do  among  those 
who  have  been  fed  altogether  upon  salt  provisions. 
{Thomson,  Lectures  on  Inflammation,  p.  482.)  In 
cases  of  hospital  gangrene,  the  general  symptoms 
of  scurvy  are  also  absent,  such  as  soreness  and 
bleeding  of  the  gums,  livid  blotches  and  wheals  on 
the  fleshy  part  of  the  legs,  oedematous  ankles,  &c. 

Its  occasional  causes  are  :  the  situation  of  an 
hospital  upon  a  low  marshy  ground  ;  the  vicinity 
of  some  source  of  infection;  the  uncleanliness  of 
the  individuals,  or  of  the  articles  for  their  use;  the 
crowded  state  of  the  wards,  especially  when  they 
are  small  and  badly  ventilated;  lastly,  everything 
that  tends  to  corrupt  the  air  which  the  patients 
breathe.  An  infected  atmosphere  may  produce  in 
the  most  simple  wounds  unfavourable  changes, 
partly,  as  Boyer  conceives,  by  its  immediate  action 
on  the  surface  of  the  wound,  but  no  doubt,  princi- 
pally, by  its  hurtful  influence  upon  the  whole 
animal  economy.  The  foregoing  causes  have  also 
sometimes  produced  alarming  and  obstinate  gan- 
grenes of  an  epidemic  kind,  or,  at  least,  a  state  of 
the  constitution,  under  the  influence  of  which  all 
wounds  and  ulcers  constantly  took  on  a  bad  aspect, 
and  were  often  complicated  with  the  worst  gan- 
grenous mischief.  Vigaroux  saw  such  an  epidemic 
disease  prevail  for  twenty  months  in  the  two  hospi- 
tals of  Montpellier;.  and  he  states  that  the  most 
powerful  antiseptics  were  of  little  avail  against 
the  disorder,  which  often  invaded  the  slightest 
scratches. 

In  general,  this  epidemic  species  of  gangrene  is 
not  observed  in  new-built  hospitals,  nor  in  those 
which  are  erected  out  of  the  central  parts  of  cities 
upon  high  ground.  Hospital  gangrene  may  occur 
in  any  season ;  but  it  is  most  common  after  the 
sultry  heat  of  summer. 

A  bilious  constitution,  mental  trouble,  unwhole- 
some or  insufficient  food,  a  scorbutic  diathesis, 
great  debility,  and  fevers  of  a  dangerous  type, 
are  also  reckoned  by  the  French  surgeons  as 
so  many  predisposing  causes  of  hospital  gan- 
grene. 

The  observations  of  Pouteau,  and  those  of  some 
other  practitioners,  convincingly  prove  that  hospi- 
tal gangrene  may  be  communicated  to  the  most 
simple  wound  or  ulcer  in  a  subject  of  the  best 
constitution,  and  breathiuR  the  purest  air,  by  merely 
putting  into  contact  with  such  wound,  or  ulcer, 
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sponges,  lint,  or  cliarpie,  impregnated  with  the  in- 
fection of  this  peculiar  disorder.  But  this  inocula- 
tion is  conceived  to  be  the  more  alarming,  and  to 
take  effect  the  more  quickly,  in  proportion  as  pa- 
tients have  been  more  exposed  to  the  influence  ol 
such  causes  as  are  themselves  capable  of  producing 
the  disease,  and  also  in  proportion  as  the  kind  of 
constitution  predisposes  to  it. 

Although  tlie  contagious  nature  of  hospital  gan- 
grene has  been  generally  admitted  by  all  the  best- 
informed  writers  on  the  subject,  the  doctrine  was 
not  considered  by  Dr.  Trotter  as  having  a  good 
foundation.  Modern  authors,  however,  have  not 
joined  this  latter  gentleman,  and  Dr.  J.  Thomson, 
Dr.  Hennen,  Mr.  Blackadder,  and  Mr.  R.  Wel- 
bank,  all  believe  that  the  disorder  is  infectious. 
"  The  contagious  nature  of  hospital  gangrene  (says 
Professor  Thomson)  appears  to  me  to  be  sufficiently 
proved,  1st,  By  the  fact  that  it  may  be  communi- 
cated by  sponges,  charpie,  bandages,  and  clothing, 
to  persons  at  a  distance  from  those  infected  with  it. 
2ndly,  By  its  having  been  observed  to  attack  the 
slight  wounds  of  surgeons,  or  their  mates,  who  were 
employed  in  dressing  infected  persons;  and  that 
even  in  circumstances  where  the  medical  men  so 
employed  did  not  live  in  the  same  apartment  with 
the  infected.  3rdly,  By  our  being  able  often  to 
trace  its  progress  distinctly  from  a  single  individual 
through  a  succession  of  patients.  4thly,  By  its 
attacking  recent  wounds,  as  well  as  old  sores,  and 
that  in  a  short  time  after  they  are  brought  near  to 
a  patient  affected  with  the  disease.  5thly,  By  our 
being  able  to  prevent  the  progress  of  the  disease  in 
particular  situations,  by  removing  the  infected 
person  before  the  contagion,  which  his  sores  emit, 
has  had  time  to  operate.  6thly,  By  its  continuing 
long  in  one  particular  ward  of  an  hospital,  or  in 
one  particular  ship,  without  appearing  in  other 
wards,  or  ships,  if  pains  be  taken  to  prevent  inter- 
course between  the  infected  and  uninfected."  {Lec- 
tures, On  Inflammation,  p.  484.) 

The  air  of  a  crowded  hospital,  as  Mr.  Black- 
adder  observes,  is  a  ready  means  of  accounting  for 
the  origin  of  phagedsena  gangreenosa  ;  but  he 
mentions  a  case  in  which  the  wound  of  a  soldier 
was  found  affected  with  the  disease,  on  his  first 
arrival  at  an  hospital,  after  having  been  accidentally 
detained  with  two  other  wounded  comrades  for 
five  or  six  days,  partly  in  an  open  building,  and 
partly  in  a  boat,  quite  exposed  to  stormy  weather 
(p.  45) ;  Dr.  Hennen  likewise  gives  an  account  of 
about  thirty  fresh-wounded  men,  in  whom  hospital 
gangrene  first  appeared  in  their  journey  from 
Vittoria  to  the  hospital  near  Bilboa.  {Principles  of 
MiHlary  Surgery,  p.  214,  ed.  2.)  And  according 
to  Mr.  J.  Bell,  "there  is  no  hospital,  however 
small,  airy,  or  well-regulated,  wiiere  this  epidemic 
ulcer  is  not  to  be  found  at  times."  {Principles  of 
Surgery,  vol.  i.  p.  1 1 2.) 

[The  venerable  Guthrie  observes,  "  How  is  this 
morbid  poison  generated  ?  how  does  it  originate  ? 
The  answer  I  am  about  to  give  is  a  very  dangerous 
one.  It  originates  in  consequence  of,  Ist,  a  failure 
in  the  discipline  of  the  army;  2ndly,  a  failure  in  its 
medical  organisation;  and,  3rdly,  from  the  absence 
of  a  sufficient  number  oF  good  surgeons,  regularly 
drilled  to  their  respective  duties.  Hospital  gan- 
grene never  appears  wherever  these  three  essential 
points  are  duly  attended  to;  and,  if  it  should  occur, 
it  does  comparatively  little  mischief,  and  is  always 
to  be  subdued."  The  venerable  writer  proceeds  to 
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say,  that  the  first  time  the  disease  appeared  during 
the  Peninsular  war,  was  when  the  wounded  of 
Talavera  were  sent  to  Elvas  in  1009  and  1810,  and 
from  this  moment  it  was  usually  to  be  found  in  all 
general  hospitals  in  Portugal  and  Spain.  So  soon 
as  the  wounded  of  the  array  in  1811  began  to  be 
amassed  together  in  small  houses,  as  at  Celorico  in 
Portugal,  and  in  1813  at  Passages  in  Biscay,  with- 
out the  possibility  of  separating  them,  the  disease 
appeared;  or  where  they  were  brought  together  in 
large  numbers  in  convents,  as  at  Coimbra,  without 
sufficient  ventilation,  and  sufficient  severity  of  dis- 
cipline. 

"  Professor  Brugmann,"  continues  Mr.  Guthrie, 
"says,  that  in  1797,  in  Holland,  charpie,  com- 
posed of  linen  threads,  which  it  was  found  on  in- 
quiry had  been  already  used  in  the  great  hospitals 
of  France,  and  had  been  washed  and  bleached, 
caused  every  ulcer  to  which  it  was  applied  to  be 
affected  by" hospital  gangrene^  He  says,  also,  that 
the  disease  prevailed  in  one  of  the  low  wards  at 
Leyden,  in  1798,  whilst  the  ward  or  garret  above 
it  was  free.  The  surgeon  made  an  opening  in  the 
ceiling  between  the  two,  in  order  to  ventilate  the 
lower  or  affected  ward,  and  in  thirty  hours,  three 
patients,  who  lay  next  the  opening,  were  attacked 
by  the  disease,  which  soon  spread  through  the 
whole  ward.  Our  experience  in  Portugal  and 
Spain,"  says  Mr.  Guthrie,  "  confirmed  this  fact, 
and  left  no  doubt  in  the  mind  of  any  one  who  had 
frequent  opportunities  of  seeing  the  disease,  that 
one  case  of  hospital  gangrene  was  capable  of  in- 
fecting not  only  every  ulcer  in  the  ward,  but  in 
every  ward  near  it,  and  ultimately  throughout  the 
hospital,  however  large.  The  disease,  as  long  as 
it  remains  unaltered  by  destructive  applications, 
may  be  considered  infectious,  as  well  as  conta- 
gious." 

Guthrie  gives  the  sanction  of  his  experience  to 
the  existence  of  two  forms  :  one,  the  more  concen- 
trated and  active;  the  whole  surface  becoming  in 
48  hours  of  a  dark  red  colour  and  ragged  appear- 
ance, with  blood  partly  coagulated  and  half  putrid 
appearing  at  every  point;  with  burning  pain  and 
awful  stench,  and  the  extension  of  the  disease  in  a 
circular  form,  so  rapid  as  to  be  marked  from  hour  to 
hour;  "so  that  in  another  24  or  48  hours,  nearly 
the  whole  of  the  calf  of  a  leg,  or  the  muscle  of  a 
buttock,  or  even  of  the  wall  of  the  abdomen,  may 
disappear,  leaving  a  deep,  great  hollow,  or  hiatus." 
But  the  destroying  process  sometimes  assumes  more 
of  a  sloughing  than  of  a  gangrenous  character, 
whence  Delpech  has  named  it  pulpeuse.  ^'  It  may 
attack,"  says  Mr.  Guthrie,  "  the  whole  surface  of 
an  ulcer  at  once,  or  in  distinct  points;  all,  however, 
rapidly  extending  towards  each  other,  until  they 
constitute  one  whole.  The  red  of  the  granulations 
becomes  of  a  more  violet  colour,  and  a  layer  of  ash- 
coloured  matter  is  soon  seen' covering  them,  which 
adheres  so  firmly  as  not  to  be  easily  removed,  or  if 
separated  shows  that  it  is  a  substance  formed  upon 
the  surface,  and  constituting  a  part  of  the  granula- 
tions themselves,  which  are  ultimately  confounded 
with  it.  About  the  end  of  the  first  week,  and 
sometimes  much  later,  this  kind  of  idccr  becomes 
more  painful ;  the  edges,  or  the  circumference  of  the 
wound,  assume  a  browner  hue,  and  the  parts  be- 
come somewhat  pasty,  the  whitish  colour  of  the 
part  particularly  affected  being  opaque  grey  and 
soft.  It  may  be  said  that  the  false  membrane 
having  become  very  thick,  has  lost  the  little  vitality 
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it  possessed  ami  become  putrid  ;  tlie  discharge 
which  had  been  partly  suppressed,  now  reappears, 
not  as  pus,  but  as  a  fojtid  ulcer,  exhaling  the  pecu- 
liarly offensive  stench  of  the  disease.  This  pulp)', 
yellowish  putrid  substance  becomes  thicker,  and 
extends  deeply;  it  invades  the  whole  substance  of 
a  muscle." 

"  Whether,"  continues  Guthrie,  "  the  disease 
begin  in  the  more  concentrated  form,  or  in  the 
milder  state  of  phagedasnic  ulceration,  its  tendency 
to  assume  the  circular  form,  and  its  peculiar  stench, 
alwavs  distinguish  it." 

"With  regard  to  the  question  of  the  relative 
precedence  of  local  or  constitutional  symptoms,  and 
the  nature  of  the  latter,  and  the  effects  of  remedies, 
the  following  remarks  by  Dr.  Tice,  are  quoted  by 
Guthrie.  {Lancet,  1848,  vol.  ii.  p.  686.)  He  is 
disposed  to  believe  that  no  amount  of  the  disease 
can  exist  without  some  constitutional  derangement, 
however  small  ';  he  believes,  also,  in  the  acutely 
inflammatory  nature  of  the  complaint  in  some 
persons,  and  in  the  eflSciency  of  antiphlogistic 
measures. 

"  That  in  many  cases  the  general  affection,  or 
pyrexial  invasion  or  attack,  may  be  slight,  and  of 
60  short  duration  as  to  elude  the  detection  of  the 
medical  observer,  there  can  be  little  doubt;  but 
that  some  degree  of  constitutional  variety  takes 
place  as  early  as  the  sore  or  ulcer  loses  its  granu- 
lating and  healthy  action,  subsequent  remarks 
or  inferences  authorise  our  conclusion  and  de- 
cision. 
"  An 


important  circumstance,  which  clearly 
shows  how  much  the  general  constitution  becomes 
affected  on  the  first  attack  of  hospital  ulcer,  which, 
in  many  instances,  the  fever  will  clearly  and  un- 
equivocally precede,  is  that  among  the  most  certain 
methods  of  arresting  its  progress  on  the  invasion, 
will  be  venesection  and  general  depletion.  It 
appears,  therefore,  a  fair  and  rational  inference, 
that  when  the  disposition  to  hospital  ulcer  mani- 
fests itself,  or  becomes  rife  among  men  in  hospital, 
the  causes  of  the  morbid  innovation  or  action  will 
be  referred  to  those  which  influence  generally  or 
constitutionally,  and  not  locally  and  individually. 

"  In  many  cases  in  which  the  morbid  invasion 
has  been  very  sudden,  wherein  the  health  of  the 
individuals  has  been  undisturbed,  and  especially 
where  a  robust  habit,  or  what  is  commonly  termed 
a  healthy  condition  has  appeared  for  some  time  to 
fortify  the  constitution  against  any  virulent  conver- 
sion in  the  progress  of  healthy  ulcers  or  wounds, 
oftentimes  the  sudden  accession  will  furnish  a  most 
ardent  example  of  local  and  general  inflammatory 
excitement,  without  any  obvious  prior  admonition 
or  apparent  cause.  In  such  attacks,  I  have 
observed  delirium  shortly  to  occur;  the  pulse  be- 
comes extremely  quick,  tongue  dry  and  coated,  eyes 
frequently  are  suffused,  skin  burning  hot,  and 
general  evacuations  are  suppressed,  or  but  spar- 
ingly obtained.  These  are  preludes  oftentimes  to 
very  extensive  changes  in  the  local  deterioration 
of  the  ulcer  or  wound,  and  to  very  alarming 
advances  on  the  animal  functions. 

So  far  Dr.  Tice.  Mr.  Gutlirio  continues  as 
follows: — "The  fever  is  sometimes  inflammatory, 
sometimes  typhoid,  and  occasionally  resembles  the 
bilious  remittent  of  the  summer  and  autumn  in  hot 
climates,  and  ends  in  typhus.  It  is  probable  that  a 
want  of  attention  to  these  circumstances  luis  decided 
the  opinions  entertained  by  different  individuals  as 


to  the  general  character  of  the  febrile  syniptonis,  and 
of  the  treatment  to  be  pursued  for  their  removal. 
That  this  disease  was  generally  considered  a  con- 
stitutional complaint,  until  nearly  the  end  of  1813, 
must  be  admitted;  and  it  was  the  very  indifferent 
success  which  attended  its  treatment  by  constitu- 
tional means,  and  simple  detergent  applications 
everywhere,  except  during  the  last  three  months 
of  1813,  at  Bilboa,  which  caused  the  surgeons  of 
the  British  <irmy  to  view  it  more  as  a  local  disease, 
capable  of  giving  rise  to  severe  constitutional  sym- 
ptoms. This  change  of  opinion  was  materially 
influenced  by  the  knowledge  that  the  French  sur- 
geons more  generally  considered,  with  Pouteau, 
that  it  was,  in  the  first  instance,  local,  and  treated 
it  by  the  actual  cautery.  In  my  hands,  constitu- 
tional treatment,  and  every  kind  of  simple  mild 
detergent  applications,  always  failed,  unless  accom- 
panied by  absolute  separation,  the  utmost  possible 
extent  of  ventilation,  and  the  greatest  possible  at- 
tention to  cleanliness;  and  not  even  then,  without 
great  loss  of  parts  in  many  instances,  which  induced 
me,  at  Santander,  in  November  and  December, 
1813,  to  try  the  mineral  acids,  not  as  then  gene- 
rally used  as  stimulants  or  detersives,  but  as  caus- 
tics. This  proceeding  was  always,  however,  ac- 
companied by  a  constitutional  treatment,  regulated 
by  the  nature  of  the  symptoms  which  at  that  station 
were  never  benefited  by  bleeding,  although  it  had 
proved  so  effectual,  without  the  local  remedies,  at 
the  neighbouring  seaport  of  Bilboa. 

"  Dr.  Boggie,  the  great  advocate  forconstitutional 
treatment,  and  to  whom  I  particularly  refer,  says, 
that  imder  him,  at  Bilboa,  in  1813,  where  caustic 
applications  were  not  used,  or  only  as  detersives, 
the  disease  was  arrested  by  blood-letting  to  the 
amount  of  one  or  two  pounds,  and  in  some  cases  to 
the  extent  of  three  or  four.  He  admits,  however, 
that  bleeding  must  be  resorted  to  with  the  greatest 
caution  in  persons  of  less  robust  constitutions,  who 
may  have  lingered  long  in  hospital,  or  snffered 
much  from  ill  health ;  and  that  in  some  cases  it  is  al- 
together inadmissible — an  acknowledgment  which 
is  decisive  in  my  mind,  that  constitutional  treat- 
ment is  only  auxiliary.  He  says  he  never  saw  the 
puncture  made  by  the  lancet  affected  by  this  dis- 
ease; a  convincing  proof  to  me,  who  have  seen  it, 
that  the  virulence  of  the  complaint,  ns  an  infectious 
disease,  was  subsiding  at  Bilboa,  when  the  treat- 
ment he  introduced  proved  so  effectual." 

The  following  case,  reported  to  Mr.  Guthrie  by 
Mr.  Boutflower,  will  show  the  kind  of  symptoms 
in  which  bleeding  was  supposed  to  be  specific  : — 
"John  Boyle,  71st  Regiment,  was  wounded  on 
the  18th  of  June  1815  by  a  piece  of  a  shell  which 
ran  across  the  fore  aud  upper  part  of  the  left  thigh 
very  superficially.  While  in  hospital  at  Antwerp, 
the  wound  sloughed;  it  had  nearly  healed  when 
he  had  embarked  for  England.  On  the  passr.ge  it 
assumed  an  unhealthy  appearance,  and  on  his  ar- 
rival here,  on  the  5th  of  November,  was  in  a  com- 
pletely sloughing  state.  On  the  6th,  twenty  ounces 
of  blood  were  taken  away.  On  the  8th,  he  was 
transferred  to  the  sloughing  ward,  wider  my  care : 
the  wound  was  about  twelve  inches  in  circumfer- 
ence, the  edges  violently  retorted,  with  excessive 
pain  :  he  had  a  full  and'  strong  pulse,  with  general 
febrile  symptoms.  He  was  again  bled  to  twenty 
ounces,  his  bowels  freely  evacuated,  and  the  pure 
muriatic  acid  applied  to  the  entire  surface  of  the 
wound.    It  appears,  by  my  notes,  that  after  two 
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applications  of  the  acid,  a  great  portion  of  tlie  sore 
was  quite  clean,  but  that  slougiiing  continued  to  go 
on  at  detached  parts,  principally  at  the  lower  edge, 
till  the  CTth.  During  this  time  the  acid  was  ap- 
plied to  the  sloughing  portions,  and  lint,  dipped  in 
cold  water,  to  the  remaining  surface.  The  inflam- 
matory diathesis  continued  to  prevail,  and  besides 
the  forty  ounces  of  blood  abstracted  on  the  6th  and 
8th,  the  following  bleedings  were  performed: — 
9th,  sixteen  ounces;  11th,  sixteen  ounces;  14th, 
twelve  ounces;  17th,  twelve  ounces;  19th,  twelve 
ounces;  2]Bt,  sixteen  ounces;  26th,  twelve  ounces; 
making  a  total  of  136  dunces.  So  strongly  was  I 
impressed  with  the  necessity  for  continuing  the 
blood-letting,  that  I  bled  the  patient  myself  the 
two  last  bleedings,  from  the  jugular,  the  state  of 
the  arms  not  admitting  of  further  venesection.  In 
addition  to  the  bleedings,  large  quantities  of  calo- 
mel and  extract  of  colocynth,  and  the  neutral  salts, 
were  given,  and  injections  frequently  administered. 
To  alleviate  the  excessive  pain,  large  opiates  were 
prescribed.  During  the  whole  time  the  morbid 
process  was  going  on,  he  absohitely  ate  nothing; 
but  diluents,  particularly  acid  drinks,  were  liberally 
allowed.  Notwithstanding  these  profuse  evacua- 
tions he  coi.iinued  remarkably  strong,  and  the 
blood  was  butted  with  a  large  portion  of  coagulum 
to  the  last. 

"The  sore  is  now  healing;  at  times  pale  and 
unhealthy  granulations  show  themselves  at  dif- 
ferent points,  which  are  always  corrected  by  the 
application  of  tincture  of  myrrh.  His  health  is 
at  present  good,  but  it  has  suffered  somewhat  from 
a  late  severe  attack  of  diarrhoea.  It  should  have 
been  observed  that  the  extent  of  the  sore  on  the 
27th,  by  measurement,  was  twenty-two  inches  in 
circumference,  the  trochanter  major  forming  the 
centre.    This  man  ultimately  recovered." 

Our  accounts  of  the  disease  have  hitherto  been 
drawn  from  European  warfare ;  now  let  us  take  a 
view  of  it  as  it  occurred  in  India,  in  the  Sikh  cam- 
paign. Mr.  Taylor,  Surgeon  of  the  29th  Regiment, 
thus  writes  to  Mr.  Guthrie  : — 

"  In  the  treatment  of  this  disease  I  proceeded," 
says  Mr.  Taylor,  "regularly  on  one  plan,  and  found 
that  so  efficacious  that  I  was  not  inclined  to  try  any 
other.  The  plan  adopted  was  the  application  of  the 
strong  nitric  acid,  so  as  completely  to  cut  off  the 
diseased  from  the  sound  part,  or  so  far  sound  part 
as  only  to  be  alTected  with  inflammation.  The  acid, 
however,  required  to  be  rubbed  in  with  the  blunt 
end  of  tlie  probe,  so  that  it  not  only  destroyed  the 
cuticlsi  but  killed  the  cutis  vera,  and  probably  the 
cellular  jhembrane  undemcath.  The  narrow  yellow 
ring  of  dfed  skin  thus  formed,  separated  like  a 
piece  of  leather,  generally  carrying  with  it  the 
whole  alougli,  and  leaving  a  clean,  healthy  surface, 
as  well  as  edges,  to  the  wound.  J  never  attempted 
to  apply  the  acid  to  the  surface  underneath  the 
slough,  neither  is  such  application  necessary  ;  the 
vital  seat  of  the  disease  is  on  its  circumference, 
however  large  its  area.  I  must  admit,  that  the 
disease  sometimes  crossed  the  acid  boundar}',  and 
a  second,  and  even  a  third  application  of  the 
remedy  was  required,  but  this  was  rare.  Neither 
was  constitutional  treatment  neglected,  but  this 
varied  according  to  the  state  of  the  patient;  emetics, 
purgatives,  saline  medicines,  and  low  diet  being 
sometimes  required ;  whilst  in  other  instances, 
ether,  ammonia,  liiudamira,  and  generous  diet  were 
administwed. 
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"  When  speaking  of  the  Bymptoms  of  this 
disease,  I  should  have  mentioned  that  a  burning, 
gnawing  sensation  was  sometimes  loudly  com- 
plained of.  The  application  of  the  acid  soon 
removed  that  pain,  and  the  acid  itself  did  not  often 
seem  to  produce  much  suflering.  In  one  instance, 
deemed  a  favourable  one,  I  tried  venesection,  and 
I  fear  did  mischief.  Calomel  and  antimonials 
were  useful.  I  did  not  try  the  arsenical  solution. 
The  change  of  air,  which  the  march  of  the 
wounded  on  their  return  to  Kussowlee  occasioned, 
certainly  had  very  beneficial  effects  on  all  the  gan- 
grenous and  sloughing  sores. 

"  At  the  same  time  that  hospital  gangrene  was 
prevalent  at  Ferozepore,  some  wounds  took  on  a 
malignant  fungous  affection,  which  spread  over 
the  healthy  surface  like  the  hospital  gangrene. 
The  dirty  fibrous-looking  fungous  growth  rose 
considerably  above  the  edges  of  the  wound,  par- 
tially overlapping  them;  these  edges  were  inflamed, 
but  not  livid  and  vesicated,  as  in  the  cases  of  gan- 
grene ;  but  here,  also,  the  disease  took  the  circular 
or  oval  form.  The  affection  here  noticed  I  ob- 
served only  in  wounds  of  the  forearm  and  hand; 
Colonel  Barr's  wound,  which  was  of  the  forearm 
near  the  wrist,  took  on  this  disease.  The  applica- 
tion of  nitric  acid  in  the  same  way  as  for  hospital 
gangrene  eventually  checked  its  progress ;  one 
finger  of  a  private  thus  affected  I  was  obliged  to 
remove.  Colonel  Barr's  wound  was  a  compound 
comminuted  fracture  of  the  radius  from  grape-shot, 
which  penetrated  but  did  not  lodge.  He  was  an 
exceedingly  large,  stout,  fat  man,  and  known  to  be 
of  a  bad  habit  of  body  ;  he  had  been  twenty  years  in 
India.  His  death  was  occasioned  by  a  sudden 
haemorrhage  from  the  radial  artery,  from  the 
efi'ects  of  which  he  never  rallied. 

"  In  no  case  that  came  under  my  observation 
did  the  gangrene  directly  prove  fatal,  though  in 
many  cases  it  contributed  largely  in  bringing  about 
an  unfavourable  termination." 

Conclusions. 

The  following  aphorisms  are  given  by  Mr 
Guthrie,  as  his  "conclusions"  on  the  whole  subject. 

"  First. — Hospital  gangrene  never  occurs  in  iso- 
lated cases  of  wounds. 

"  Second.— It  originates  only  in  badly- ventilated 
hospitals  crowded  with  wounded  men,  among  and 
around  whom  cleanliness  has  not  been  too  well 
observed, 

"  Third. — It  is  a  morbid  poison,  remarkably  con- 
tagious, and  is  infectious  through  the  medium  of 
the  atmosphere  applied  to  the  wound  or  ulcer. 

"  Fourth. — It  is  possibly  infectious,  acting  con- 
stitution,all3',  and  producing  great  derangement  of 
the  system  at  large,  although  it  has  not  been  satis- 
fj^ctorily  proved  that  the  constitutional  affection  is 
capable  of  giving  rise  to  local  disease,  such  as  an 
ulcer;  but  if  an  ulcer  should  occur  from  accidental 
or  constitutional  causes,  it  is  always  influenced  by 
it  when  in  its  concentrated  form. 

"  Fifth. — The  application  of  the  contagious  matter 
gives  rise  to  a  similar  local  disease,  resembling  and 
capable  of  propagating  itself,  and  is  generally  yb?- 
lowr.d  by  constitutional  symptoms. 

Sixth. — In  crowded  hospitals  the  constitutional 
symptoms  have  been  sometimes  observed  to  pre- 
"cede,  and  frequently  to  accompany,  the  appearance 
of  the  local  disease. 

3  T  4 
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•  "Seventh.— The  localdisease  attacks  the  cellular 
raerabi-ane  principall}',  and  is  readily  propagated 
along  it,  laying  bare  the  muscular,  arterial,  ner- 
vous, and  other  structures,  which  soon  yield  to  its 
destructive  properties. 

"  Eighth. — The  sloughing  of  the  arteries  is  rarely 
attended  by  healthy  inflammation,  filling  up  their 
canals  bj'  fibrine,  or  by  that  gangrenous  inflam- 
mation which  attends  on  mortification  from  or- 
dinary causes,  and  alike  obliterates  their  cavities. 
The  separation  of  the  dead  parts  is  therefore  ac- 
companied by  haemorrhage,  which  in  large  arteries 
is  usually  fatal. 

"  Ninth. — The  operation  of  placing  a  ligature  on 
the  artery  at  a  distance,  or  near  the  seat  of  mis- 
chief, does  not  succeed,  from  the  incision  being 
soon  attacked  with  disease,  unless  it  has  been 
arrested  in  the  individual  part  first  afiected,  and 
the  patient  has  been  separated  from  all  others 
affected  by  it. 

"  Tenth. — The  local  disease  is  to  be  arrested  by 
the  application  of  the  actual  or  potential  cautery. 
An  iron  heated  red  hot,  or  the  mineral  acids  pure, 
or  a  solution  of  arsenic  or  of  the  chloride  of  zinc,  or 
other  caustic  which  shall  penetrate  the  sloughing 
parts,  and  destroy  a  thin  layer  of  the  unaffected 
part  beneath  them. 

"  Eleventh. — After  the  diseased  parts  have  been 
destroyed  by  the  actual  or  potential  cautery,  they 
cease  in  a  great  manner  to  be  contagious,  and  the 
disease  incurs  less  chance  of  being  propagated  to 
persons  having  open  wounds  or  ulcerated  surfaces. 
A  number  of  wounded  thus  treated  are  less  likely 
to  disseminate  the  disease  than  one  person  in 
whom  constitutional  treatment  alone  has  been 
tried. 

"  Twelfth. — The  pain  and  constitutional  symp- 
toms occasioned  by  the  disease,  and  considered  as 
distinct  from  these  symptoms  which  may  be  de- 
pendent on  disease  endemic  in  the  country,  are  all 
relieved,  and  sometimes  entirely  removed,  by  the 
destruction  of  the  diseased  surface,  which  must, 
however,  be  carefully  and  accurately  followed  to 
whatever  distance,  and  into  whatever  parts  it  may 
extend,  if  the  salutary  effect  of  the  remedies  is  to 
be  obtained. 

"Thirteenth. — On  the  separation  of  the  sloughs, 
the  ulcerated  surfaces  are  to  be  treated  according 
to  the  ordinary  principles  of  surgery.  They  cease 
to  eliminate  the  contagious  principle,  and  do  not 
require  a  specific  treatment. 

"Fourteenth. — The  constitutional  or  febrile  symp- 
toms, whenever  or  at  whatever  time  they  occur, 
are  to  be  treated  according  to  the  nature  of  the 
fever  they  are  supposed  to  represent,  and  especially 
by  emetics,  purgatives,  and  the  early  abstraction  of 
blood  if  purely  inflammatory,  and  by  less  vigorous 
means  if  the  fever  prevailing  in  the  countrj'  is  of  a 
different  character. 

"  Fifteenth. — The  essential  preventive  remedies 
are  separation,  cleanliness,  and  exposure  to  the 
open  air — the  first  steps  towards  that  cure  which 
cauterisation  will  afterwards  in  general  accomplish. 

Dr.  Maclood  (lYotes  on  the  Surgery  of  (lie  Crimean 
War,  London,  1858)  says  "  that  hospital  gangrene 
was  not  common  in  the  East  ;  during  the  first  win- 
ter it  prevailed  a  good  deal  in  a  mild  form  at  Scutari, 
but  it  never  became  either  general  or  severe.  It 
did  not  appear  to  pass  from  bed  to  bed,  but  rose 
sporadically  over  the  hospitals.  It  frequently  at- 
tacked the  openings  both  of  entrance  and  exit,  but 


occasionally  seized  on  one  only,  8liowing,apparently, 
a  predilection  for  the  wound  of  exit.  At  times 
it  showed  itself  only  in  part  of  a  wound,  and  spread 
in  one  direction  alone.  It  was  never  severe,  and 
was  invariably,  as  far  as  I  saw,  of  the  variety  de- 
signated "  ulcerous"  by  Delpech,  and  "phageda;na 
gangrtenosa  "  by  Boggle.  In  many  cases,  the  best 
designation  for  it,  as  it  appeared  with  us,  would 
have  been  the  old  one,  "putrid  degeneration." 
The  earliest  symptoms  were  pain  in  the  part,  which 
sometimes  preceded  the  ulcerative  process  by  a 
couple  of  days.  The  edges  of  the  wound  did  not 
swell  up,  but  remained  as  they  were,  undermined. 
The  pain  generally  continued  during  the  process  of 
destruction."  "  I  never  saw  any  marked  gastric 
disturbance  attend  it.  If  it  attacked  the  wounds 
of  those  already  labouring  under  fever,  it  appeared 
to  aggravate  the  fever." 

"  The  abominable  state  of  the  barrack  hospital  at 
Scutari,  even  during  its  early  occupation,  may  well 
have  caused  an  outbreak  of  hospital  gangrene 
among  the  broken  down  men  who  lay  so  thickly 
aroimd  the  doors  of  the  offensive  latrines;  but  I 
cannot  say  that  I  noticed  any  greater  tendency  to 
its  appearance  at  these  places  than  in  any  other 
portion  of  the  hospital." 

"  Nitric  acid  applied  locallj',  and  the  exhibition 
of  the  tincture  of  the  muriate  of  iron  internally,  in 
half-drachm  doses,  three  times  dailj%  proved  to  be 
the  most  efficacious  means  of  stopping  it  as  it  ap- 
peared in  our  hospitals.  The  local  nature  of  the 
complaint  was  universally  recognised,  and  local 
measures  relied  on  for  its  relief.  The  application 
of  the  escharotic,  not  only  to  the  edges  of  the  sore, 
but  also  to  the  healthy  tissues  at  a  little  distance 
round  the  margin,  seemed  by  far  the  best  means 
of  employing  the  remedy.  A  barrier  of  lymph 
appeared  to  be  thus  thrown  up  around,  which  pre- 
vented the  spread  of  the  peculiar  inflammatory 
or  destructive  action  in  the  skin  and  cellular  tissue, 
to  which  it  was  always  confined.  The  attendant 
fever  was  uncertain  in  its  development;  some- 
times it  preceded,  sometimes  it  accompanied,  some- 
times it  followed  the  local  outbreak."  "  Often,"  con- 
tinues Dr.  Macleod,  "  there  was  little,  if  any.  The 
most  generous  diet,  stimulants,  and  fresh  air,  were 
of  the  greatest  service.  The  disease  often  appeared 
to  be  a  '  child  of  the  typhus,'  or  of  diarrhoea,  or 
scurvy,  and  to  depend  more  on  lowered  general 
health,  than  on  specific  causes.  The  introduction 
of  disinfectants  into  militarj'  practice  is  said  to 
have  done  much  good." 

"  The  French,"  says  Dr.  Macleod,  "  suffered  from 
hospital  gangrene  in  its  worst  form,  both  in  the 
Crimea  and  in  their  hospitals  on  the  Bosphorus. 
No  fewer  than  sixty  bodies  were  thrown  overboard 
from  the  Euphrates  transport,  from  this  cause,  dur- 
ing the  thirty-eight  hours'  passage  from  the  camp  to 
Constantinople.  The  actual  cautery  was  the  thief 
remedy  and  was  often  used  with  success  :  the  per- 
chloride  of  iron,  charcoal,  tincture  of  iodine  and 
lemon  juice  were  adjuvants. 

The  author  of  the  elaborate  '■'■Medical  and  Snr- 
qical  History  of  the  British  A  rmy,  which  served  in 
'Turkey  and  the  Crimea,  during  the  ^Yar  against 
Russia  in  the  years  18,54,  185,i,  UbQ,  presented 
to  both  Ilonses'of  J'ar/iamenl,  by  Command  of  Her 
Majesty,  J858,"  describes  the  phenomena  as  fol- 
lows (p.  274)  :  "  In  healthy  suppurating  sores, 
even  in  clean  cut  wounds  made  by  the  surgeon  s 
knife,  imhealthy  action  was  sometimes  set  up, 


followed  by  sloughing,  wliich,  in  a  few  instances, 
became  extensive    Many  of  the  surgeons  referred 
this  to  the  presence  of  what  they  called  a  "  si- 
rocco," a  remarkably  dry  wind  from  the  south- 
east, which  probably  attains  its  peculiar  dr3'nes3 
in  a   similar  manner  to  the  Sirocco  of  Malta, 
or  the  L'Este  of  Madeira,  by  passing  over  sand 
deserts.     This  occasionally  prevailed,   and  du- 
ring its  continuance,  some  assert  that  a  great 
tendency  to    this  unhealthy  action  always  ex- 
isted.   Others,  again,  having  noticed  that  similar 
cases  occurred  when  this  wind  was  not  blowing, 
refuse  to  receive  its  prevalence  as  an  explanation 
of  the  phenomenon.    The  state  of  the  sore  here 
referred  to,  was  usually  either  immediately  pre- 
ceded, or  accompanied  by  slight  febrile  disturbance 
of  the  system,  a  slightly  furred  tongue,  and  a 
sense  of  malaise,  with  slight  thirst,  and  some  ner- 
vous irritabilit}',  and  a  disordered  state  of  the 
bowels,  generally  costive,  but  sometimes  diarrhoeal. 
The  granulating  surface  lost  its  florid,  healthy 
look,  and  became  pale;  the  pus  secreted,  was  thin, 
and  often-  had  a  slightly  foetid  odour;  the  granu- 
lations became  absorbed,  and  the  wound  then 
looked  very  considerably  larger  than  before.    In  a 
wound  thus  affected,  any  ragged  portion  of  tissue 
frequently  died,  and  became  converted  into  a  slough, 
apparently  without  previous  inflammation,  and  the 
wound  slowly  extended  as  if  by  ulcerative  ab- 
sorption.   It  very  rarely  led  to  a  fatal  termination, 
and  rarely  induced  secondary  hcemorrhage.  The 
application  of  strong  acids  was  very  seldom  required 
to  check  the  progress  of  the  disease.  Washing 
the  wound  with  a  strong  lotion  of  Burnett's  liquid, 
or  of  the  solution  of  chlorinated  soda,  and  the 
application  of  charcoal  poultices  were  the  topical 
means  usually  resorted  to,  with  the  exhibition  of 
a  mild  saline  purgative,  if  constipation  existed,  or 
a  dose  or  two  of  hydrargyrum  c.  creta,  with  some 
rhubarb  or  castor  oil,  and  perhaps  an  opiate,  if 
diarrhoea  were  present.    The  exhibition  of  chlorate 
of  potash,  in  doses  from  five  to  ten  grains,  three 
times  a  day,  was  thought  by  some  to  have  a  bene- 
ficial influence,  but  this  was  considered  doubtful  by 
others.    Those  who  attributed  it  to  the  wind 
already  .alluded  to,  thought  the  diseased  action 
subsided  shortly  after  its  cause,  but  in  most  cases 
it  disappeared  in  from  seven  to  ten  days  under  any 
mode  of  treatment,  and  indeed  no  mode  appeared 
to  have  any  special  influence  upon  its  continuance 
In  the  healing  of  large  shell  Incerations  (in  which 
this  affection  usually  appeared)  a  recurrence  of  it 
often  took  place  two  or  three  times  during  the 
cure.  It  appeared  to  be  certainly  neither  contagious 
nor  infectious,  although,  as  a  matter  of  precaution, 
wounds  in  this  state  were  segregated;  and  although 
at  first  it  was  looked  upon  with  some  dread,  it 
was  soon  found  to  be  of  little  consequence  in  the 
generality  of  cases,  and  where  ventilation  and 
cleanliness  were  attended  to,  beyond  retarding  the 
cure.    It  thus  appeared  at  the  Castle  hospital,  and 
in  most  of  the  regimental  hospitals;  but  a  some 
what  more  intense  form  of  this  same  disease  ap 
peared  after  the  8th  September,  in  the  general 
hospital  in  the  camp,  and  in  a  few  of  the  regi 
mental  hospitals;  and  a  few  cases  occurred  where, 
by  this  process,  bones  were  bared  to  some  extent, 
and  became  necrosed  in  consequence,  and  occa- 
sionally, but  still  more  rarely,  vessels  of  some 
magnitude  gave  way,  causing  secondary  hfemor- 
rhage. 
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Except  this  form  of  sloughing  ulceration,  no- 
thing at  .all  resembling  hospital  gangrene  was  at 
any  time  seen  among  the  wounded  in  the  Crimea. 
The  ne.arest  approach  to  it  was  in  a  case  detailed 
:unong  wounds  of  the  scalp  {Harlivright,  p.  287); 
but  even  this  was  more  probably  of  the  na- 
ture above  described.  In  the  spring  months  of 
1855,  a  bad  form  of  phageda;nic  sloughing  occurred 
the  79th  Regiment,  which,  at  the  same  time, 
was  suffering  from  t3'phu3  fever,  maculated  and 
contagious.  Here  the  phagedasna  also  .appeared  to 
be  contagious,  and  had  many  wounded  existed  at 
the  time  in  the  regiment  they  would  have  fared 
but  badly.  They  were,  however,  few  in  number, 
.and  consequently  in  only  one  case  of  gunshot 
wound  did  the  dise.ase  prove  fatal.  It  attacked 
every  variety  of  wound  indiscriminately,  from  a 
cut  finger  to  an  open  bubo,  and  several  deaths  were 
due  to  its  agency.  Strong  nitric  acid  appeared  to 
check  the  dise.ase,  but  repeated  applications  were 
often  required.  The  surgeon  attributed  both  it 
and  the  fever  in  great  measure  to  the  locality  in 
which  the  corps  was  encamped,  which  was  a  clay 
soil  full  of  springs,  and  which  did  not  admit  of 
being  thoroughly  drained;  but  strategic  reasons 
forbade  the  removal  of  the  regiment."] 


Hospital  Gangrene  in  Civil  Peactice. 

[The  following  account  of  hospital  gangrene,  as  it 
appeared  in  University  College  Hospital,  in  the 
year  1841,  is  given  by  Mr.  Listen,  in  a  lecture. 
{Lancet,  1845,  vol.  i.  p.  57.)    The  case  he  men- 
tions followed  the  remov.al  of  some  metacarpal  bones 
and  fingers.     "  All  at  once  the  stump,  which  had 
been  healing  kindly,  assumed  a  carious  appearance. 
It  became  enormously  swollen  within  a  few  hours, 
and  profuse  hasmorrhage  took  place,  which  there 
w.as  consider.able  difficulty  in  stopping.  This 
might  have  been,  and  was  sure  enough  by  some 
who  saw  it,  taken  for  malign.ant  disease;  but  it 
was  exactly  like  what  I  had  seen  before  in  Tin- 
healthy  seasons,  and  in  badly-regulated  hospitals. 
The  seiison  was  a  very  severe  one;  there  had  been 
a  great  snow-storm,  with  very  cold  weather  of 
long  duration.   Not  many  d.ays  passed  over  before 
a  number  of  wounds  assumed  the  same  appearance. 
The  parts  got  puffy  round  about  them,  the  dis- 
charge became  slimy  and  tenacious,  very  putrid, 
and  bloody  fffitid  gas  filled  the  cellular  tissue  arou)id. 
them.    Tliey  extended  r.apidlj^  presenting  a  circu- 
lar form.  Many  patients  lost  a  considerable  quantity 
of  blood;  in  fact,  we  were  visited  by  a  rather  rare 
disease,  hospital  gangrene,  one  which  I  trust  I  may 
never  see  again.    Luckily,  out  of  a  great  many 
patients  that  were  so  attacked,  and  in  all  parts  of 
the  hospital  almost  simultaneously,  not  one  pe- 
rished.   Many  of  the  wounds  and  ulcers  were 
frightfully  extended,  but  they  speedily  got  clean, 
and  healed  soon  after  very  kindly.    .    .    .  After 
the  separation  of  the  sloughs,  a  circular,  cle.an, 
granulating  surface  was  left.    We  were  at  a  loss 
to  account  for  this  invasion.  There  was  nothing  as 
regarded  the  hospital,  its  ventilation,  or  drainage, 
or  management,  the  dressing  of  sores,  &c.  that 
could  be  bl.amed.    The  disease  came  upon  us  sud- 
denly, .and  as  suddenly  disappeared;  and  I  need 
not  tell  you  that  wo  have  seen  nothing  of  the  kind 
since." 

Mr.  South,  in  his  notes  to  his  translation  oWhe- 
lius's  System  of  Surgivy,  says  :  "  My  friend_Arnott 
informs  me  that  in  January,  1835,  in  one"  of  the 
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female  wards  of  Middlesex  Hospital,  throe  cases 
occurred,  which  might  be  classed  under  the  head 
of  hospital  gangrene,  of  which  the  following  is  u 
short  account:  — 

"  Case  I.  —  The  disease  attacked  a  common 
ulcer  of  the  leg.  The  surface  became  black  and 
pulpy,  with  a  broad,  very  red  margin  of  integu- 
ment, a  raised  edge,  and  great  pain.  From  the  size 
of  half-a-crown,  the  disease  extended,  and  occupied, 
ere  it  was  stopped,  a  space  of  a  large  wash-hand 
saucer,  exposing  the  muscles  and  bone.  It  was 
arrested  by  the  application  of  pure  nitric  acid,  and 
the  removiil  of  the  patient  into  another  ward. 

"  Case  II. — The  disease  appeared  on  an  ulcer  by 
the  side  of  the  anus,  presented  the  same  character, 
but  was  arrested  by  balsam  of  Peru,  locally,  and  a 
grain  of  opium  every  six  hours  internally.  The 
disease  recurred,  and  the  patient  was  removed  from 
the  hospital 

"  Case  III. — A  punctured  wound  of  the  chest  did 
not  heal,  but  that  of  the  integument  enlarged  by 
the  conversion  of  the  tissue  into  a  greyish  pulpy 
substance  (not  black,  and  without  the  fiery  margin 
and  intense  pain  of  the  other  cases),  more  like  pha- 
gedaena.  It  was  stopped  by  balsam  of  Peru.  '  I 
have  never  seen,'  he  says,  '  a  similar  case  in  the 
Middlesex  Hospital  before  or  since.' 

"  I  have  mentioned  the  above  cases  of  Iiospital 
gangrene  because  they  are,  as  far  as  I  can  ascer- 
tain, the  only  instances  of  the  disease  which  have 
been  seen  in  either  of  the  London  hospitals  for 
manj'  j'ears.  Cases  occurred  many  years  since  in 
the  old  Westminster  Hospital,  and  also  in  the 
York  Hospital  at  Chelsea,  which  latter  being  a 
military  establishment,  the  disease  was  believed  to 
have  been  brought  home  by  the  sick  and  wounded 
soldiers  from  abroad.  With  these  exceptions,  I 
have  the  best  grounds  for  stating  that  in  no  other 
hospital  in  London  has  it  existed  in  the  memory  of 
either  of  the  present  surgeons;  so  that  it  is  a  di- 
sease entirely  unknown  to  them,  excepting  to  the 
few  who  have  seen  it  elsewhere. 

"The  only  cases  that  I  have  seen,"  continues 
Mr.  South,  "  with  the  slightest  resemblance  to  hos- 
pital gangrene,  were  the  sloughy  stumps  now  and 
then  occuiTing,perhaps  more  frequently  during  those 
years,  formerly,  when  our  wards  were  much  troubled 
with  erysipelas.  The  operation  would  either  seem 
to  be  going  on  favourably  for  two  or  three  days,  the 
patient  comfortable,  and  adhesion  in  progress,  when 
a  sudden  change  would  set  in,  the  stump  become 
painful,  swollen,  hard,  and  red,  the  ununited  part 
become  sloughy,  and  the  united  part  falling  asunder, 
and  soon  also  becoming  sloughy;  or,  the  stump 
never  making  any  attempt  at  union,  but  soon  be- 
coming painful,  swollen,  and  sloughy.  In  either 
case,  the  patient  himself  hot,  drj^,  flushed,  with 
brown  tongue,  and  foul  alvine  discharges,  the 
pulse  quick,  irritable,  delirium  and  death  super- 
vening. I  said  such  cases  occurred,  perhaps,  more 
frequently  when  erysipelas  was  rife ;  but  they 
really  do  happen  when  no  erysipelas  is  in  the  ward 
at  the  time,  nor  has  been  for  some  months,  and 
they  occur  not  unfreqnently  in  primary  amputa- 
tions in  stout  persons  who  have  been  accustomed 
to  large  quantities  of  beer  and  spirits,  or  of  both, 
and  from  which  they  arc  not  unfreqnently  entirely 
at  once  (and,  as  I  consider,  improperly)  debarred; 
and  hencp,  with  a  greater  call  than  usual  upon  the 
powers  of  the  constitution,  are  left  to  meet  it  with 
diminished  means.  Such  cases  are  to  be  considered 
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merely  as  resulting  from  want  of  power;  but  they 
are  never  epidemic  or  contagious,  and  must  not  be 
confounded  with  hospital  gangrene,  which,  how- 
ever frequent  it  may  be  elsewliere,  is,  in  London, 
at  the  present  time,  and  has  been  for  many  years, 
unknown  by  personal  experience  to  most  hospital 
surgeons."] 

Theatmknt, 
With  the  view  of  preventing  the  disorder,  the 
wards  in  which  the  wounded  are  placed  should 
not  be  crowded ;  they  ought  to  be  freely  ventilated, 
and,  if  possible,  not  communicate.  The  utmost 
attention  to  cleanliness  should  be  paid,  and  all 
filth  and  stagnant  water  removed.  It  has  been 
asserted,  but  with  what  accuracy  I  cannot  deter- 
mine, that  the  predisposition  of  the  wounded  to 
this  species  of  gangrene  maybe  lessened  by  a  well- 
chosen  diet,  hy  drinks  acidulated  with  vegetable 
acids,  or  with  sulphuric  acid,  and  by  the  mode- 
rate use  of  wine.  The  state  of  the  stomach  and 
bowels  should  be  particularly  attended  to,  and,  if 
out  of  order,  emetics  and  purgatives  ought  to  be 
immediately  employed,  and  repeated  according  to 
circumstances.  The  dressings  should  be  applied 
with  extreme  attention  to  cleanliness,  and  too  much 
care  cannot  be  taken  to  prevent  the  infectious 
matter  of  one  wound  from  coming  into  contact  with 
another  through  the  medium  of  sponges  (see  Wcl- 
hank  in  Med.  Chir.  Trans,  vol.  xi.  p.  305),  instru- 
ments, &c.  "  Whatever  may  be  the  source  of  the 
disease  (says  a  late  writer),  it  is  at  least  suffici- 
ently ascertained,  that  when  it  occurs,  its  propaga- 
tion is  only  to  be  prevented  by  the  most  rigid 
attention  to  cleanliness,  and  by  insulating  the  per- 
son or  persons  affected,  so  as  to  prevent  all  direct 
intercourse  between  them  and  the  other  patients; 
for,  so  far  as  I  have  had  an  opportunity  of  observ- 
ing, ninety-nine  cases  in  the  hundred  were  evi- 
dently produced  by  a  direct  application  of  the 
morbid  matter  to  the  wounds,  dressings,  &c.;  while 
others,  who  were  in  every  other  respect  equall}' 
exposed  to  its  operation,  never  caught  the  disease. 
In  attempting  to  prove  this  by  experiment,  I  have 
placed  three  patients  with  clean  wounds  alternately 
between  three  otlier  patients,  severely  affected  with 
the  disease.  They  lay  in  a  part  of  a  ward  which 
was  appropriated  for  patients  who  were  labouring 
under  the  disease,  and  of  whom  there  were  at  the 
time  a  considerable  number.  Their  beds  were  on  the 
floor,  and  not  more  than  two  feet  distant  from  each 
other;  but  all  direct  intercourse  was  forbidden,  and 
they  were  made  fully  aware  of  the  consequences 
that  would  follow  from  inattention  to  their  instruc- 
tions. The  result  of  this  trial  was,  that  not  one  of 
the  clean  wounds  assumed  the  morbid  action  pecu- 
liar to  the  disease,  nor  was  the  curative  process  in 
any  degree  impeded."  {Blackaddcr,  On  Phm/e- 
dcena  Gangrwnosa,  p.  46.) 

As  many  experienced  writers  assert  that  the. 
disease  may  also  be  connnunicated  from  one  person 
to  another  through  the  medium  of  effluvia  in  the 
air,  I  am  firmly  persuaded  that,  in  the  present 
state  of  oiir  knowledge  of  the  subject,  the  cautions 
respecting  ventilation  and  cleanliness  (tlie  chief 
practical  deduction  from  the  latter  doctrine)  are 
highly  necessary  and  important.  This  sentiment 
maybe  adopted  without  implicit  faith  being  placed 
in  the  opinion  that  the  disorder  can  actually  be 
transmitted  from  one  person  to  another  """"."S" 
contagion  in  the  air,  because,  whether  the  last  ia«i 
be  true  or  not,  attention  to  cleanliness  and  veau- 


lation  must  be  beneficial  to  the  health,  in  this,  as 
in  every  other  species  of  gangrene  ;  and,  on  this 
principle,  it  must  be  serviceable  in  diminishing  the 
severity,  if  not  the  frequency  and  extent  of  the 
disease,  as  I  am  myself  disposed  to  believe  from 
the  consideration  of  all  the  evidence  adduced. 
These  observations  are  strengthened  by  the  fact, 
that  it  was  chiefly  in  the  foul  wards  of  St.  Bartho- 
lomew's Hospital  that  the  disorder  committed  its 
ravages  in  that  institution.'  (See  Med.  Chir.  Trans. 
vol.  xi,  p.  365.)  Where  circumstances  will  per- 
mit, an  entire  removal  of  the  patients  from  the 
place  in  which  the  disease  has  either  had  its  first 
formation,  or  spread  to  any  extent,  appears  like- 
wise to  be  a  most  beneficial  measure.  But  when 
this  change  of  the  wards  or  hospital  is  impracti- 
cable, the  air  which  the  patients  breathe  should  be 
purified,  by  renewing  it  as  much  as  possible,  fixing 
ventilators,  and  especially  by  using  the  oxy- 
genated muriatic  acid  fumigations,  as  recommended 
by  Guyton-Morveau,  or  else  those  of  the  nitric  acid. 

The  nitric  acid  chlorine  fumigations  are  made  by 
putting  into  a  glass  vessel,  on  the  groimd,  half  an 
ounce  of  concentrated  sulphuric  acid,  to  whicli  an 
equal  quantity  of  nitre  is  to  be  added  gradaUm.  The 
mixture  is  to  be  stirred  with  a  glass  tube,  when  an 
abundance  of  white  vapour  will  be  produced. 

The  oxygenated  muriatic  acid  (chlorine)  fumiga- 
tions are  made  by  mixing  three  ounces  two  drachms 
of  common  salt  with  five  drachms  of  the  black  oxide 
of  manganese  in  powder.  These  two  ingredients 
are  to  be  triturated  together  ;  they  are  then  to  be 
put  into  a  glass  vessel;  one  ounce  two  drachms  of 
water  are  to  be  added,  and  then,  if  the  ward  or 
chamber  be  uninhabited,  one  ounce  seven  drachms  of 
sulphuric  acid  are  to  be  poured  upon  the  mixture 
all  at  once;  or  gradually  if  the  patients  are  there. 
This  quantity  will  be  sufficient  for  a  very  large 
ward. 

With  regard  to  internal  medicines,  while  irri- 
tation and  febrile  heat  accompany  hospital  gan- 
grene, diluent  acid  drinks  arc  proper,  such  as 
nitrated  whey  sweetened  with  syrup  of  violets,  le- 
monade, &c. 

How  different  these  sentiments  are  from  those 
of  Dr.  Hennen  who,  in  speaking  of  the  eft'ects  of 
venesection,  when  the  disorder  was  accompanied 
with  an  inflammatory  diathesis,  employs  the  fol- 
lowing expressions  ;  "  The  very  patients  them- 
selves implored  the  use  of  the  lancet."  For  several 
months  "we  used  no  other  remedj"-,  either  as  a 
cure  or  preventive." — "  Wc  never  observed  any 
of  the  lancet-wounds  assume  a  gangrenous  ap- 
pearance, although  previously,  in  almost  every  other 
instance,  the  slightest  puncture  festered."  {On 
Military  Surgery,  p.  224,  ed.  2.) 

In  the  beginning  of  the  constitutional  attack, 
Pouteau  and  Dussassoy  particularly  recommended 
emetics;  and  Mr.  Briggs,  Dr.  J.  Thomson,  and 
Dr.  Hennen,  are  all  advocates  for  this  practice, 
though  the  latter  gentleman  makes  his  evidence 
rather  ambiguous,  by  a  subjoined  note,  in  which 
he  mentions  that  want  of  success,  &c.  led  to  the 
trial  of  venesection.  (Op.  cit.  222.)  As  for  Mr. 
Blackadder,  he  deems  the  employment  of  emetics 
at  the  couimencement  of  hospital  gangrene  useful 
only  when  the  stomach  is  foul.  {On  Phage.dwna 
Gaiigrcenosa,  p.  134.)  Dr.  Boggio  found  emetics 
generally  very  inferior  to  purgatives.  {Edinb. 
Med.  Chir.  Trans,  vol.  iii.  p.  37.)  Ho  chiefly 
approves  of  them  when  the  stomach  is  loaded,  and 


HOSPITAL  GANGKENB.  1019 

the  fever  of  a  bilious  character.  In  the  eivrly  stage 
of  the  case,  writers  seem  all  to  agree  about  the 
utility  of  purgative  and  laxative  medicines.  When 
there  is  debility,  good  generous  wine  should  be 
allowed,  either  by  itself,  or  mixed  with  lemonade, 
according  to  circumstances.  Bark  is  in  general 
more  hurtful  than  useful :  Mr.  Welbank  objects 
to  it  generally  on  account  of  the  common  disposi- 
tion to  diarrhoea  in  the  advanced  stages  of  the  dis- 
ease {Med.  Chir.  Trans,  vol.  xi.  p.  368)  ;  and  Dr. 
Hennen  assures  us  that  he  has  seen  great  harm 
done  by  large  and  injudicious  doses  of  this  drug, 
before  full  evacuations  had  taken  place,  and  the 
sloughs  begun  to  separate.  Boyer  allows,  how- 
ever, that  it  may  be  beneficially  given,  when  the 
feverish  heat  has  abated,  and  the  debility  is  very 
great. 

In  all  stages  of  this  disease,  unattended  with 
diarrhoea,  acids  are  proper.  The  sulphuric  acid  is 
that  which  is  given  with  most  success  ;  but  the 
acidulous  tartrate  of  potassa  is  also  an  excellent 
medicine.  From  two  drachms  to  half  an  ounce  may 
be  given  every  day,  and  the  best  plan  is  to  make 
an  acid  drink  with  it,  which  should  be  sweetened 
and  strained. 

In  severe  cases,  attended  with  a  quick  and  feeble 
pulse,  depression,  restlessness,  and  anxiety,  an 
opiate  becomes  necessary'.  "  So  long  as  we  wish 
to  excite  a  degree  of  moisture  on  the  skin  (says 
Professor  Thomson),  Dover's  powder,  or  laudanum 
with  antimonial  wine,  form  in  general  the  best 
opiates."  This  gentleman,  however,  is  not  an  ad- 
vocate for  the  employment  of  opium,  in  the  early 
stage  of  hospital  gangrene,  while  the  heat  and  other 
febrile  symptoms  are  at  their  height.  (See  Lectures 
on  Inflammation,  p.  494,  495.)  According  to  Mr. 
Welbank's  experience,  narcotics  are  beneficial,  and 
he  has  seen  a  most  irritable  state  of  the  stomach 
improve  rapidly,  and  a  foul  furred  tongue  become 
clean,  on  the  administration  of  large  doses  of  opium 
at  regular  intervals.  (See  Med.  Chir.  Trans,  vol. 
xi.  p.  368.)  Camphor,  in  large  andfrequent  doses, 
was  highly  praised  by  Pouteau. 

"  I  was  told  by  several  of  the  French  surgeons 
(says  a  late  visitor  to  Paris),  that  they  did  not  rely 
at  all  on  internal  means  for  stopping  the  progress  of 
hospital  gangrene,  and  that  their  experience  had 
proved  them  to  be  insufficient,  if  not  wholly  ineffi- 
cacious. Dupuytren,  in  reply  to  the  account  I 
gave  him  of  the  practice  and  opinions  of  English 
surgeons  on  this  subject,  assured  me  that  he  had  no 
confidence  in  any  but  local  applications,  and  that 
internal  remedies  alone,  as  far  as  he  had  found,  did 
almost  nothing."  The  same  remark  has  been 
made  in  a  modern  publication  on  hospital  gangrene 
{Delpeeh,  M£m.  sur  la  Complicalion  des  Plaies,  cfcc. 
181.5),  "  although  it  seems  to  be  rather  at  variance 
with  its  being  a  constitutional  and  contagious  dis- 
ease, which  the  author  has  admitted."  (See 
Sketches  of  the  Medical  Schools  of  Paris,  by  J.  G. 
Crosse,  p.  83.) 

Perhaps  every  antiseptic  application  that  can 
be  mentioned,  has  been  tried  as  a  dressing  for 
wounds  or  ulcers  affected  with  hospital  gangrene. 

Dussasso)'  was  convinced,  by  the  observation  of 
numerous  cases,  that  the  best  application  is  powder 
of  hark.  He  recommends  the  wound  to  be  cov- 
ered with  several  layers  of  this  powder,  which  are 
then  to  be  moistened  witli  turpentine.  When 
this  composition  dries,  he  asserts  that  it  forms 
a  fragile  sort  of  coat,  at  the  sides  of  whicli, 
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and  througli  which,  the  discharge  escapes.  After 
twenty-four  hours  the  first  coat  is  to  be  removed, 
and  a  fresh  one  applied.  In  general,  according  to 
this  writer,  four  or  five  such  dressings  are  sufficient 
in  simple  cases,  where  the  disorder  is  confined  to 
the  skin  and  cellular  substance.  Healthy  inflam- 
mation then  occurs,  the  sloughs  come  away,  and 
the  wound  puts  on  a  healing  appearance.  In  bad 
cases,  Duasassoy  sometimes  added  one-fifth  of  pow- 
dered muriate  of  ammonia  to  the  bark.  When 
this  treatment  failed,  the  actual  cautery  was  used. 

On  the  subject  of  bark  as  a  local  application  to 
hospital  gangrene,  I  need  only  remark,  that  it  is 
now  entirely  relinquished,  either  as  possessing  no 
efficacy  {Delpecli),  or  even  aggravating  the  symp- 
toms ( Blackadder). 

The  milder  forma  of  the  disease  appear  some- 
times to  have  yielded  to  the  application  of  the 
vegetable  and  diluted  mineral  acids  ;  viz.  lime- 
juice,  lemon-juice,  vinegar  ;  and  the  diluted  nitric 
and  muriatic  acids.  And  the  same  observation 
may  be  made  with  respect  to  solutions  of  the 
nitrates  of  silver  and  mercurj'.  The  two  latter 
substances,  and  the  oxygenated  muriatic  acid,  and 
gas,  were  found  by  Dr.  Hollo  to  be  capable  of 
effecting  cures.  Delpech,  in  particular,  speaks  of 
the  benefit  derived  from  the  application  of  strong 
vinegar,  after  all  the  pulpy  viscid  matter  has  been 
carefully  wiped  away  from  the  surface  of  the 
living  flesh.  The  vinegar  is  then  poured  on  the 
nicer,  which  is  to  be  covered  with  charpie  wet  with 
the  same  liquid.  When  the  case  is  too  far  ad- 
vanced for  this  treatment  to  answer,  Delpech  tries 
caustics,  especially  the  nitrate  of  silver  ;  and,  if 
these  fail,  he  has  recourse  to  the  actual  cauterj^ ; 
and  when  the  sloughs  are  very  thick,  so  as  to 
hinder  the  cautery  from  acting  to  a  sufficient 
depth,  he  prefers  thrusting  into  the  sloughs,  down 
to  the  living  flesh,  angular  pieces  of  caustic  potash 
at  small  distances  from  each  other !  (Precis 
Elem.  des  Mai.  Chir.  t.  i.  p.  151.)  Surely  this 
must  be  far  more  torturing,  and  less  certain  of 
success,  than  removing  the  sloughs,  and  applying 
the  cautery. 

Though  the  actual  cautery  is  generally  ad- 
mitted to  be  one  of  the  most  powerful  means  of 
stopping  the  progress  of  hospital  gangrene,  the 
surgeons  of  this  country  entertain  a  strong  aver- 
sion to  the  practice  ;  and  I  confess  that  my  own 
dislike  to  it  is  such  as  would  always  lead  me  to 
prefer  any  other  treatment  from  which  equal  effi- 
cacy would  result.  At  the  same  time  it  must  be 
granted,  that  if  the  actual  cautery  will  more  cer- 
tainly arrest  some  forms  of  hospital  gangrene  than 
any  otlier  known  applications,  the  surgeon's  duty 
is  to  put  out  of  the  question  his  own  prejudices 
against  it,  and  consider  only  his  patient's  welfare. 
I  am  far  from  thinking,  however,  that  while  there 
are  such  powerful  caustics  as  the  undiluted  mineral 
acids,  and  a  dressing  so  eflectual  as  a  solution  of 
arsenic,  it  can  often  be  absolutely  necessary  to 
employ  red-hot  irons. 

The  merit  of  having  pointed  out  in  modern 
times  the  great  efficacj'  of  Fowler's  solution  of 
arsenic,  or  liquor  arsenicalis,  as  an  application  to 
phagedrena  gangrajnosa,  belongs  to  Mr.  Black- 
adder.  In  answer  to  the  objection  that  the 
external  use  of  arsenic  is  not  unattended  with 
danger,  he  assures  us  that  he  has  heard  but  of 
one  instance  of  hospital  gangrene  in  which  any 
deleterious  effects  were  supposed  to  arise  from  the 
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absorption  of  the  arsenic  ;  and  "the  patient  in 
question  was  very  soon  cured  of  his  imeasy,  and 
possibly  merely  nervous  symptoms  (p.  50). 

"  The  first  thing  to  be  attended  to  in  every  case 
of  disease  (says  Mr.  Blackadder)  is  cleanliness, 
which,  if  always  of  great  importance,  is,  in  this  in- 
stance, indispensable.  The  surface  of  the  body 
ought  to  be  made  and  kept  perfectly  clean  by 
means  of  the  tepid  bath,  or  otherwise  by  a  plen- 
tiful use  of  soap  ;  and  the  linen  and  bed-clothes 
should  be  frequently  changed,  particularly  when 
soiled  with  matter  from  the  sore."  In  order  to 
make  the  sore  perfectly  clean,  and  free  it  from  the 
viscous  discharge,  without  producing  considerable 
bleeding  and  pain,  Mr.  Blackadder  recommends 
two  large  tin  hospital  teapots  to  be  filled  with  a 
weak  solution  of  the  subcarbonate  of  potass.  One 
of  these  solutions  is  to  be  cold,  the  other  tepid  ; 
because,  sometimes  one  and  sometimes  the  other 
is  found  most  agreeable  to  the  patient's  feelings, 
though  the  warm  is  the  most  eifectuul  in  cleansing 
the  sore.  The  liquid  is  to  be  poured  over  the  sore, 
and  received  into  a  basin,  which  ought  to  be  im- 
mediately emptied  into  another  vessel  placed  at  a 
distance  from  the  patient.  During  this  ablution, 
the  glutinous  matter  which  adheres  to  the  sore 
may  be  gently  detached,  by  means  of  small  dos- 
sils of  fine  tow  or  lint  ;  but  these  (says  Mr.  Black- 
adder)  should  never  be  used  for  two  different  pa- 
tients, rigid  economy,  on  occasions  such  as  this, 
beirig  a  very  mistaken  principle.  In  these  cases, 
the  use  of  sponges  (he  justly  observes)  ought  to 
be  entirely  laid  aside,  as  they  can  seldom  be  used 
more  than  once  with  safety.  When  the  sore  has 
been  thus  cleaned,  a  piece  of  fine  dry  lint  is  to  be 
spread  over  its  surface,  and  gently  pressed  into  all 
its  depressions  with  the  points  of  the  fingers. 
When  the  lint  is  removed,  a  quantity^  of  the  dis- 
charge will  be  found  adhering  to  it  ;  and  this 
operation  must  be  repeated  with  fresh  pieces  of 
lint  until  the  surface  of  the  sore  is  made  perfectly 
clean  and  dry, 

According  to  Mr.  Blackadder,  the  solution  of 
arsenic  will  generally  be  found  strong  enough, 
when  diluted  with  an  equal  part  of  water  ;  but  in 
slight  cases  it  answered  when  weakened  with 
twice  its  quantity  of  water  ;  and,  in  a  few  ex- 
amples, it  was  employed  without  being  at  all 
diluted.  Several  pieces  of  lint  of  the  same  shape 
as  the  sore,  but  a  little  larger,  are  to  be  prepared  ; 
one  of  these,  soaked  in  the  solution,  is  now  to  be 
applied  to  the  cleaned  surface  of  the  sore,  and  re- 
newed every  fifteen  or  thirty  minutes,  according 
to  the  time  in  which  it  becomes  dry.  "\^'hcn  the 
iieat  and  inflammation  are  considerable,  great 
relief  will  be  derived  from  the  frequent  application 
of  linen  cloths,  moistened  with  cold  water,  which 
must  be  kept  from  weakening  the  arsenical  solution, 
by  means  of  a  small  piece  of  oil-skin  laid  over  the 
pieces  of  lint.  When  the  disease  extends  into  the 
track  of  a  gunshot  wound,  Mr.  Blackadder  uses 
a  syringe  for  cleaning  the  sore  and  introducing  the 
solution.  "A  slip  of  fine  lint,  well  soaked  in  the 
solution,  may  also  be  inserted  by  means  of  a  probe, 
into  the  bottom  of  the  wound  ;  and  when  the 
openings  arc  at  no  great  distance  (fro'" 
other),  and  not  in  the  immediate  vicmity  of  tne 
large  nerves  and  blood-vessels,  the  lint  may  W 
drawn  througli  the  wound  in  the  form  of  a  snton 
(p.  5.3).  When  the  pain  caused  by  the  aPP"^?'" 
tion  is  very  severe,  and  the  constitution  is  irritaoie 
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and  debilitated,  Mr.  Blackadder  prescribes  an 
opiate,  though  he  remarks  that  this  practice  will 
seldom  be  absolutely  necessary.  The  morbid  action 
in  the  sore  is  destroyed  by  tlie  arsenical  solution 
sooner  or  later,  in  difterent  cases  :  tho  best  plan  is 
to  continue  the  application  tmiil  an  insensible,  dark- 
coloured,  dry  slough  occupies  the  whole  surface  of 
the  sore,  and  until  the  patient  is  completely  relieved 
from  the  burning  and  lancinating  pain. 

After  the  slough  is  formed,  Mr.  Blackadder 
employs  an  ointment,  composed  of  equal  parts  of 
the  oil  of  turpentine  and  the  yellow  resinous  oint- 
ment, or  of  two  parts  of  venice  turpentine  to  one  of 
the  resinous  ointment.  "  These  being  melted  and 
mixed  together,  are  to  be  poured  over  the  sore  as 
hot  as  the  patient  can  possibly  bear."  A  pledget 
of  dry  lint,  or  tow,  and  a  bandage  are  then  ap- 
plied; and  this  dressing  may  be  renewed  two  or 
three  times  a  day,  the  sore  being  each  time  care- 
fully washed  with  the  solution  of  potass.  As 
soon  as  any  part  of  the  slough  is  loosened,  Mr. 
Blackadder  removes  it  with  a  pair  of  curved  scis- 
sors. With  the  view  of  expediting  the  separation 
of  the  slough,  he  sometimes  employed  a  linseed- 
meal  poultice,  which  had  the  desired  _  effect,  but 
was  found  to  be  too  relaxing.  When  it  is  used, 
therefore,  Mr.  Blackadder  found  it  expedient,  at 
each  dressing,  to  touch  the  new  granulations  with 
the  nitrate  of  silver. 

After  the  detachment  of  the  slough,  Mr.  Black- 
adder  dresses  the  sore  with  the  above-mentioned 
ointment  cold,  or  with  the  addition  of  a  small 
proportion  of  the  subacetate  of  copper.  The  pledget 
of  this  ointment  is  covered  with  a  piece  of  oil-skin, 
lightly  rubbed  over  with  soap,  and  a  iirm  bandage 
is  applied  to  the  whole  limb.  (See  Ohs.  on  Fhage- 
dcena  Gangrcenosa,  p.  49,  &c.  8vo.  Edinb.  181 8.) 
The  author  declares  that,  after  the  introduction  of 
the  above  treatment  (with  the  exception  of  stumps 
attacked  with  hospital  gangrene),  he  never  saw  an 
instance  in  which  the  remedy  failed  when  applied 
in  time  and  in  a  proper  manner  ;  "  that  is,  before 
the  disease  had  made  such  progress  as  to  preclude 
all  rational  hope  of  success  from  that,  or  any  other 
mode  of  treatment"  (p.  23). 

In  Dr.  Rollo's  Treatise  on  Diabetes,  published 
in  1797,  the  opinion  is  plainly  stated  that  the 
progress  of  hospital  gangrene  might  be  stopped  by 
very  active  topical  applications,  and,  in  the  same 
work,  Mr.  Cruikshank  says  that,  "  if  an  actual 
caustic  were  to  be  employed,  we  should  have  re- 
course to  the  strong  nitrous  acid."    According  to 
Mr.  Blackadder,  the  oxygenated  muriate  of  mer- 
cury and  the  nitrous  acid  were  much  recommended 
and  employed  by  surgeons  in  the  16th  and  17th 
centuries,  as  escharotics,  in  cases  of  gangrene  and 
foul  ulcers    (p.  113).     Several  army-surgeons 
have  informed  me  that  the  undiluted  nitrous  acid 
was  successfully  used  as  an  application  to  hospital 
gangrene  in  the  military  hospitals  at  Antwerp,  in 
the  year  1815  ;but  that  other  strong  acids  had  an 
equally  good  effect.    Dr.  J.  Thomson  also  notices 
that  "  the  application  of  caustic  substances,  such  as 
the  strong  mineral  acids,  the  solutions  of  potass, 
corrosive  sublimate  and  arsenic,  seemed  at  Antwerp 
to  arrest  the  progress  of  this  sore,  without  exciting 
inflammation."   {Report  of  Obs.  made  in  the  Mili- 
tary Hospitals  in  Belgium.) 

In  St.  Bartholomew's  Hospital  the  undiluted 
nitric  acid  has  been  used  with  great  success  as  a 
local  application  to  phagedsenic  gangrenous  ulcers. 
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"If  the  disease  be  not  far  advanced  (says  Mr. 
Welbank),  I  at  once  apply  the  undiluted  acid, 
after  cleansing  the  surface  with  tepid  water,  and 
absorbing  the  moisture  with  lint.  Where,  however, 
there  is  a  thick  and  pulpy  slough,  it  is  better  to 
remove  as  much  of  it  as  possible,  with  forceps  and 
scissors,  before  the  application  is  made.  The  sur- 
rounding parts  being  then  protected  by  a  thick 
coating  of  lard,  or  cerate,  I  proceed  to  press  steadily, 
and  for  some  minutes,  a  thick  pledget  of  lint,  pre- 
viously immersed  in  the  undiluted  acid,  on  every 
point  of  the  diseased  surface,  till  it  appears  con- 
verted into  a  firm  and  dry  mass.  The  parts  may 
be  then  covered  with  simple  dressings,  and  evapo- 
ration kept  up  by  cooling  lotions.  As  the  appli- 
cation occasions  more  or  less  pain,  from  half  an 
hour  to  one  or  two  hours,  I  have  generally  given 
twenty  or  thirty  drops  of  laudanum  at  the 
time  of  using  it.  It  is  always  prudent,  often 
necessary,  to  remove  the  eschar  at  the  end 
of  sixteen  or  twenty  hours."  When  the  pa- 
tients have  become  perfectly  free  from  pain, 
and  the  parts  below  the  slough  are  found 
healthy  and  florid,  Mr.  Welbank  treats  the  sore 
as  a  common  wound  or  ulcer,  though  he  has  found 
stimulating  dressings  generally  the  best,  as  the 
ceratura  lapidis  calaminaris,  or  a  solution  of  two  or 
three  grains  of  the  nitrate  of  silver  in  an  ounce  of 
distilled  water.  But  when  there  is  a  recurrence 
of  pain  at  any  point,  or  over  the  general  surface  of 
the  sore,  whether  the  affection  be  slight  or  severe, 
the  slough  superficial  or  deep,  he  recommends  the 
employment  of  the  undiluted  acid  again.  (See 
Med.  Chir.  Trans,  vol.  xi.  p.  369.) 

[Welbank,  however,  used  a  remedy  which 
Guthrie  had  used  ten  years  earlier  :  on  this  point 
we  have  the  evidence  of  Delpech,  who  was  informed 
by  some  British  surgeons  belonging  to  the  Anglo- 
Portuguese  army,  that  the  muriatic  acid  was  in 
common  use  in  the  hospitals  of  that  army  as  a  local 
application  for  checking  the  ravages  of  hospital 
gangrene,  being  employed  in  a  diluted  state  for 
slight  cases,  and  in  a  concentrated  caustic  form  for 
others.] 

Pouteau,  Dussassoy,  Boyer,  and  Delpech,  all 
bear  testimony  to  the  efficacy  of  the  actual  cautery, 
and  they  repeat  the  application  of  it,  until  the 
whole  surface  of  the  ulcer  is  converted  into  a  finn 
hard  eschar.  Even  the  edges  of  the  solution  of 
continuity  should  not  be  spared  —  "lis  doivent 
iire  torrefies  et  rods  pour  ainsi  dire."  {Boyer, 
Maladies  Chir.  t.  i.  p.  332.)  The  latter  surgeon 
then  covers  the  eschar  with  a  thick  stratum  of  bark, 
moistened  with  turpentine.  This  application  is  to 
be  removed  in  twenty-four,_  thirtj'-six,  or  forty- 
eight  hours,  and  the  surgeon  is  then  to  judge  from 
the  appearance  of  the  flesh,  and  the  quality  of  the 
discharge  whether  a  further  repetition  of  tho  cau- 
tery will  be  necessary. 

About  three  years  ago,  I  attended  at  Halliford 
a  child  that  had  been  extensively  burnt :  and  when  « 
the  parts  were  nearly  healed  the  sore  was  attacked 
with  hospital  gangrene,  the  ravages  of  which  soon 
proved  fatal.  Tho  cottage  in  which  this  case 
happened  was  noted  for  its  crowded  and  un- 
cleanly state.  The  chloride  of  soda  was  tried  in 
vain. 

[Velpeau,  in  his  clinical  lectures,  On  the  Wounded 
of  ilie  Revolution  of  1848  {^Lancet,  1848,  vol.  ii. 
p.  172),  speaks  decidedly  of  the  local  and  contagi- 
ous nature  of  the  disease;  and  recommends  the 
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vegetable  acids  as  local  applications:  such  as  two 
and  a  half  drachms  of  citric  acid  dissolved  in  an 
ounce  of  water,  and  applied  by  means  of  compresses. 

M.  Aubry  recommends  dressings  with  watery 
infusion  of  opium;  washing  the  wound  with  vinegar, 
and  forcibly  detaching  all  filmy  ash-coloured  exuda- 
tion; then  covering  it  with  powdered  bark  or 
charcoal  containing  powdered  camphor,  or  powdered 
camphor  only,  or  lotions  of  the  oxygenated  muriatic 
acid,  with  which  the  wound  should  not  only  be 
washed,  but  the  pledgets  be  saturated. 

He  saw  the  disease  at  Prague,  where  he  was 
prisoner  of  war  in  1814,  at  Rome  in  1812;  and 
when  in  charge  of  sick,  proceeding  by  sea  from 
Spalatro  to  Zara  in  1807,  it  affected  ten  wounded 
persons  on  board  after  fourteen  days;  all  had 
embarked  without  a  trace  of  it.  In  one  case,  in 
which  a  surgeon  at  Prague  wounded  himself  with 
an  infected  bistoury,  four  days  elapsed  before  the 
wound  was  infected. 

The  American  surgeons  in  the  Russian  service, 
at  the  time  of  the  siege  of  Sebastopol,  found  creo- 
sote to  be  a  most  useful  application;  as  efficacious 
as  nitric  acid,  and  not  so  painful.  {Americaji 
Journ.  Med.  Sc.  April,  I860,  p.  570.) 

In  conclusion,  the  reader  is  referred  to  the 
article  Erysipelas,  which  is  a  cognate  disease, 
and  the  remarks  on  the  origin,  nature,  prevention, 
and  treatment  of  which,  may  be  applied  muialis 
mutandis,  to  hospital  gangrene.  Here  let  us  say, 
in  three  words,  that  the  origin  of  the  disease  always 
points  out  defects  in  ventilation,  cleanliness,  and 
management,  which  must  be  removed  at  once; 
that  the  destruction  and  deodorisation  of  the  di- 
seased surface  must  be  effected  by  one  or  more  of 
the  numerous  list  of  chemical  substances, — cautery, 
mineral  acids,  or  creosote,  besides  the  liquids  of 
Condy  and  Burnett;  and  that  bark  and  nitric  acid, 
tincture  of  steel,  wine,  opium,  and  nourishment 
appear  the  best  general  remedies,  with  the  addition 
of  aperients,  if  symptoms  require  their  use.] 

R.  Druitt, 
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For  the  rest  of  the  subject  of  gangrene,  see 
Mortification. 

[HYDATIDS,  — True  hydatids  are  animal 
parasites  in  the  form  of  cysts,  which  may  be  de- 
veloped in  most  of  the  tissues  and  organs  of  tlie 
body.  They  sometimes  attain  a  large  size  and  form 
cystic  tumors,  which  may  by  their  bulk  be  destruc- 
tive to  the  organs  or  tissues  in  which  they  are 
lodged,  and  even  to  the  life  of  the  individual  sub- 
ject to  them.  The  mode  of  origin  of  cystic  pa- 
rasites was  long  the  subject  of  speculation,  but 
the  recent  researches  of  Kiichenmeister,  Von  Sie- 
bold,  and  others,  have  cleared  up  the  mystery, 
and  have  demonstrated  beyond  all  doubt,  that  they 
constitute  stages  in  the  development  of  tsenia;  or 
tapeworms,  which  infest  the  intestinal  canal  of  man 
and  animals. 

"  The  history  of  these  entozoa,"  says  Dr.  Lan- 
kester, "  involves  some  of  the  most  interesting  ques- 
tions relative  to  the  generation  and  reproduction 
of  organic  beings.  Although  it  was  easy  to  ac- 
count for  the  presence  of  worms  in  the  stomach 
and  intestines  by  the  ready  explanation  of  the 
swallo\ving  of  the  eggs,  a  difficulty  always  presented 
itself  in  the  case  of  those  creatures  called  hydatids, 
which  evidently  had  an  independent  animal  ex- 
istence. They  exhibited  no  sexes,  they  produced 
no  eggs,  and  the  readiest  theory  was  that  of  spon- 
taneous or  equivocal  generation.  Even  as  this 
theory  was  successively  driven  from  every  other 
part  of  the  animal  and  vegetable  kingdom,  it  found 
a  refuge  amongst  the  strange  and  paradoxical  crea- 
tures imbedded  in  the  tissues  of  man  and  other 
animals,  far  removed  from  any  external  influences. 
The  time  has  however  at  length  arrived,  when  it 
can  be  demonstrated,  that  the  cystic  worm  is  the 
offspring  of  the  tape- worm,  undergoing  one  staje  of 
its  growth,  through  which  it  must  pass  before  it 
can  attain  to  the  more  dignified  development  of  its 
parent.  From  this  point  of  view  we  may  compare 
the  cystic  worm  to  the  caterpillar,  or  chrysalis,  stage 
in  the  development  of  the  insect.  It  differs,  how- 
ever, in  this,  that  in  many  cases  the  cystic  worm  has 
the  power  of  developing  at  this  stage  of  its  growth, 
a  large  number  of  creatures  resembling  itself,  and 
these  have  each  of  them  the  power  of  developing 
themselves  into  tape-worms,  as  though  the  cater- 
pillar had  the  power  of  producing  in  its  interior  any 
number  of  young  caterpillars,  each  of  which  woiUd 
grow  into  a  perfect  butterfly. 

"  Here  the  history  of  these  eutozoa  becomes  in- 
teresting from  another  point  of  view.  They  are 
illustrations  of  Steenstrup's  theory  of  the '  Alterna- 
tion of  Generations.'  The  cystic  worm,— let  it  be 
an  echinococcus — has  originated  from  the  eggs  of 
a  tape-worm,  the  embryo  of  which  has  found  its 
way  from  the  stomach  and  intestines  through  their 
walls  into  the  tissues  of  the  body.  _  This  worm 
consists  of  a  vesicle  or  bag,  to  which  is  attaciied  a 
head,  called  the  '  scolex.'  In  the  cysticercus,  the 
hydatid  of  the  pig,  there  is  but  one  scolex,  but  in 
the  echinococcus  there  are  many  scolices.  This 
scolex  or  scolex-head,  as  it  is  sometimes  called,  is 
the  stock  or  germ,— the  head— from  wiiich  all  the 
segments  of  a  tape-worm  proceed.  The  cyst  of 
the  echinococcus  has  the  power  of  producing  a  large 
number  of  these  heads,  each  of  which  may  grow 
into  a  tape-worm.  The  cyst,  the  original  cyst  oi 
the  worm,  is,  in  the  language  of  Stecnstrup, 
nurse.'  KUchennieister  and  the  Geminns  cau 
a  mother  cyst.    But  this  cyst  will  not  only  pro- 


HYDATIDS. 


1023 


duce  scolex-heads,  but  other  cysts  like  itself.  These 
are  'daughter  cysts,'  and  these  secondary  cysts 
will  also  produce  scolex-heads.  They  are  also 
'  nurses;'  and  in  virtue  of  their  existence  the  mo- 
ther cyst  becomes,  in  the  languapje  of  Steenstrup, 
a  '  parent  nurse.'  The  second  cyst  may  contain, 
as  it  frequently  does  in  the  Ecrdnococctis  aitricipa- 
riens  of  Kiichenmeister,  a  third  \  cyst,  a  '  grand- 
daughter cyst,'  which  is  also  a  nurse,  and  thus  on. 
Anotlier  curious  point  about  all  these  creatures  is 
that  they  are  sexless.  Neither  cyst  nor  scolex-head 
has  any  sex.  Nor  do  they  acquire  sexuality  as 
long  as  they  remain  in  the  flesh  in  the  hydatid 
condition.  It  is  to  this  condition  of  the  worm  that 
Professor  Huxley  proposes  to  apply  the  term  '  Aga- 
mozooid.'  The  objection  to  this  term  is  that  it  is 
equally  applicable  to  all  sexless  forms  of  reproduc- 
tion amongst  animals  as  to  those  to  which  Steen- 
strup has  applied  the  term  'nurses.' 

"  In  order  to  acquire  the  conditions  necessary  to 
the  development  of  sexual  organs,  the  cystic  or 
asexual  form  of  the  worm  must  be  swallowed  and 
digested  by  another  animal.  The  scolex-head  then 
becomes  in  its  turn  truly  a  '  nurse,'  and  this  of  a 
most  prolific  kind,  for  the  cyst  below  being  dis- 
placed, the  numerous  segments  ('proglottides''  as 
they  have  been  called)  begin  to  make  their  appear- 
ance. The  conditions  arc  now  such  that  sexes  ap- 
pear; each  segment  is  merely  a  capsule  containing 
a  male  and  female  generative  apparatus,  and  nothing 
else.  Eggs,  the  result  of  the  union  of  sperm  cells 
and  germ  cells,  are  now  produced  in  myriads. 
These  pass  into  the  external  world,  and  being 
swallowed  and  digested,  set  free  the  embryos,  which 
again  become  cj'stic  worms  as  above  described," 
(See  Dr.  Lankeste.r's  Preface  to  his  (ranslaiion  of 
Kiichenmeister' s  Manual  of  the  Animal  and  Veye- 
table  Parasites  of  the  human  body,  Sydenham 
Society,  1857.) 

We  shall  here  subjoin  a  brief  account  of  tlie 
most  common  varieties  of  the  cystic  worms  which 
infest  the  human  subject.  They  may  be  divided 
into  two  classes;  the  cysticerci  and  the  Echinococci. 
The  term  acephalocysts  has  been  applied  to  echino- 
coccus  cysts  which  remain  barren  and  do  not  de- 
velop scolices,  or  worm-heads,  in  their  interior. 

Cysticeuci. 

1.  Cysticercus  cellulosm. — The  cysticercus  cellu- 
losse  is  the  cystic  form  of  the  taenia  solium,  or 
common  tape-worm  of  the  human  subject.  The 
pig  is  the  animal  in  which  this  worm,  in  its  cystic 
stage,  is  most  frequently  found,  and  its  ordinary 
seat  is  in  the  cellular  tissue  and  muscles,  which  it 
often  infests  in  large  numbers :  pork  so  diseased  is 
commonly  known  as  "  measly."  It  is  not,  however, 
exclusively  in  the  pig  that  this  cysticercus  has  its 
habitation  ;  It  is  met  with  occasionally  in  other 
domestic  animals,  and  the  corresponding  tissues 
in  the  human  subject  are  also  suited  for  its  de- 
velopment, if  the  opportunity  be  afforded  to  it  by 
the  introduction  of  its  ova  into  the  stomach. 

Under  ordinary  circumstances,  it  is  by  eating 
raw  or  partially  dressed  pork  containing  cysticerci 
that  the  tape-worm  is  introduced  into  the  human 
intestines  ;  and  it  is  by  swallowing  the  eggs  of  the 
tape-worm,  or  the  segments  containing  eggs  which 
have  been  passed  with  the  faeces  from  the  human 
intestine,  that  the  cysticerci  reach  the  tissues  of  the 
pig.  Thus,  by  a  repetition  of  this  transference  from 
the  one  to  the  other,  the  breed  of  these  parasites 


is  kept  up.  "  The  teenia  solium,"  Bays  Kiichen- 
meister, "  is  very  Jibundant  wherever  the  breeding 
of  pigs  flourishes,  as  in  Poland,  Hungary,  England, 
Pomerania,  and  Thuringia  ;  and  especially  amongst 
those  engaged  in  trades  which  bring  them  in  con- 
tact with  raw  pork,  and  therefore  with  raw  cysti- 
cerci, as  butchers,  cooks,  eating-house  keepers,  &c. 
On  the  other  hand,  the  taenia  solium  is  almost  en- 
tirely unknown  where  the  use  of  this  flesh  is  avoided, 
as  among  Jews  or  Mahomedans,  or  where  these 
animals  are  almost  entirely  absent,  as  in  Iceland." 

A  brief  account  of  the  mode  in  which  this  worm 
is  developed  will  serve  as  a  type  for  the  whole 
class.  When  the  ovum  is  received  into  the  stomach 
of  another  animal,  its  envelope  or  shell  is  dissolved 
by  the  action  of  the  gastric  juice,  and  the  em- 
bryo is  set  free.  The  embryo  is  provided  with  an 
apparatus  consisting  of  six  minute  hooks  or  spines, 
adapted  for  boring  through  the  tissues.  By  means 
of  these  it  makes  its  way  through  the  walls  of  the 
stomach,  either  into  the  peritoneal  cavity,  or  into 
a  blood-vessel ;  in  the  latter  case,  it  may  be  carried 
passively  with  the  current  of  the  circulation  to  dis- 
tant parts  of  the  body.  Then,  becoming  arrested 
in  the  finer  ramifications  of  the  blood-vessels,  it  may 
either  burst  through  their  walls,  or  may  again  ac- 
tively penetrate  the  tissues,  and  if  these  are  suit- 
able for  it,  its  growth  and  development  will  proceed. 
If,  on  the  other  hand,  these  embryos  get  into  ani- 
mals which  are  not  suitable,  or  into  such  organs  in 
an  animal,  otherwise  suitable,  as  are  not  adapted  for 
the  particular  species  of  worm,  they  are  destroyed 
in  a  sliort  time,  usually  in  a  very  few  days  after  their 
immigration.  Under  these  circumstances,  Kiichen- 
meister thinks  that  a  confusion  of  them  with  miliary 
tuberculose  disease  of  the  organ  is  not  only  possible, 
but  may  frequently  have  occurred.  (Op.  cit.  p,  74.) 

Having  reached  an  appropriate  destination,  the 
worm,  which  at  this  stage  consists  of  a  minute  vesicle, 
gradually  increases  in  size,  and  becomes  strength- 
ened on  its  exterior  by  fibrinous  deposition  {envelope 
cyst),  while  in  its  interior  the  scolex  is  gradually 
formed.  At  one  point  in  the  vesicle,  its  innermost 
lining  membrane  is  inflected  towards  its  centre, 
and  at  the  bottom  of  this  tubular  inflection  are 
produced  the  four  sucking  discs  and  the  double 
circlet  of  hooks  which  characterise  the  head  of  the 
mature  tape-worm,  with  which  the  scolex  is  iden- 
tical in  every  respect.  A  considerable  period  — 
some  weeks — is  required  before  this  stage  is  reached, 
and  when  it  is  completed,  the  scolex  remains  in  the 
same  condition  for  an  indeterminate  period  in  the 
interior  of  the  vesicle,  and  is  nourished  by  the  fluid 
which  the  vesicle  secretes.  Ultimately,  however, 
it  dies,  and  the  cyst  collapses  ;  but  the  earthy  ma- 
terials entering  into  its  composition  usually  re- 
main permanently  imbedded  in  the  tissue.  If  the 
vesicle  containing  the  mature  scolex  is  swallowed 
by  another  animal,  the  vesicle  is  digested  and  dis- 
solved, and  the  scolex  (which  appears  in  consequence 
of  its  vitality  to  have  the  power  of  resisting  the 
solvent  influence  of  the  gastric  secretion)  becomes 
freed.  It  now  protrudes  its  circlet  of  hooks,  and 
by  means  of  these  and  of  its  sucking  discs,  attaches 
itself  firmly  to  some  point  of  the  intestinal  walls. 
The  generative  segments  of  the  mature  tape-worm 
now  begin  to  be  formed  I'rom  the  opposite  end  of 
the  scolex,  and  those  which  are  first  produced  are 
gradually  removed  further  and  further  I'rom  the  head 
by  the  growth  of  new  ones.  When  the  segments 
have  reached  maturity,  they  aro  thrown  off,  either 
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singly  or  in  clusters,  and  make  their  escape,  loaded 
with  eggs,  into  the  external  world. 

Generally  speaking,  the  cystic  worms  occur  in 
animals  which  serve  as  the  prey  of  those  which  are 
capable  of  developing  the  cystic  worm  into  a  tape- 
worm in  their  intestines.  Thus  the  cystic  worm 
of  the  mouse  (cysticercus  fasciolaris)  becomes  the 
tape-worm  {tcsnia  crassicoUis)  of  tlie  cat ;  and  many 
similar  examples  might  be  adduced.  The  same  re- 
lation prevails  between  the  hydatid  (camirus  cere- 
bralis)  which  occurs  in  the  brain  of  the  sheep,  and 
causes  the  disease  known  as  the  "staggers,"  and 
the  tape-worm  [tcenia  ccenuri)  of  the  sheep-dog. 

Sometimes,  however,  the  same  animal  is  capable 
of  developing  the  worm  in  bolJi  its  stages.  This  is  the 
case  in  man  with  regard  to  the  t£enia  solium  and  the 
cysticercus  cellulosa;.  In  man,  however,  the  cystic 
form  of  this  worm  is  rare,  and  may  be  considered 
exceptional  in  its  occurrence,  while  the  mature 
taenia  is  sufficiently  common.  Individuals  in  whom 
cysticerci  have  been  found,  have  not  unfrequently 
been  previously  the  subjects  of  tania,  from  the  eggs 
of  which  it  is  probable  they  may  have  infected  them- 
selves with  cysticerci.  "  There  are  various  ways," 
says  Kiichenmeister,  "  in  which  this  may  take  place. 
The  individual,  when  the  mature  segments  (pro- 
glottides) have  fallen  into  his  clothes,  may  remove 
them  with  iiis  fingers,  and  may  thus  contaminate 
the  latter  with  eggs,  after  which,  if  he  does  not 
wash  his  hands  perfectly  clean,  or  neglects  to  wash 
them  altogether,  and  then  incautiously  puts  them 
to  his  mouth,  his  infection  with  the  eggs,  and  con- 
sequently with  cysticerci,  is  rendered  possible. 
But  a  person  infested  with  taenia  may  also  infect  him- 
self with  cysticerci  without  the  previous  escape  of 
the  proglottides  from  his  intestine,  if  the  proglottis, 
instead  of  passing  downwards,  proceeds  upwards 
and  reaches  the  stomach,  or  if  it  is  carried  there 
forcibly  during  vomiting."  (Op.  cit.  vol.  i.  p.  44.) 
It  appears  essential,  however,  that  the  eggs  should 
in  some  way  reach  the  stomach,  and  be  acted  upon 
l)y  the  gastric  juices,  otherwise  the  egg-shells  re- 
main entire,  and  the  embryos  do  not  escape. 

The  cysticercus  cellulosse  has  been  found  in  man 
in  the  cellular  tissue,  and  in  various  muscles,  es- 
pecially in  the  muscular  fibres  of  the  heart,  in  the 
eye,  and  in  the  brain.  It  acquires  various  forms 
and  sizes,  according  to  the  space  afforded  for  its 
development,  and  the  softness  or  yielding  nature 
of  the  tissues  in  which  it  is  placed.  In  the  mus- 
cles its  average  size  is  about  that  of  a  pin's  head ; 
but  in  the  ventricles  of  the  brain,  or  in  the  eye,  it 
may  attain  even  the  size  of  a  walnut,  and  may  as- 
sume the  most  various  forms.  The  increase  in 
size  depends  entirely  upon  the  enlargement  of  the 
vesicle,  and  not  of  the  scolex;  and  whatever  the 
size  of  the  vesicle,  there  is  never  in  this  variety  of 
worm  more  than  one  scolex  in  its  interior. 

The  symptoms  produced  by  the  cysticercus  cel- 
lulosse  vary  according  to  its  seat;  it  is  quite  harm- 
less in  the  subcutaneous  cellular  tissue;  and  in  the 
muscles,  with  the  exception  of  the  muscular  fibres 
of  the  heart,  it  causes  little  inconvenience  or  in- 
jury. When  situated  in  the  fibres  of  the  heajt, 
it  may  lend  to  their  softening;  and  during  the 
period  of  its  retrogressive  shrivelling  or  calcifica- 
tion, to  abbreviation  of  the  musculi  papillares,  to 
defects  in  the  valves,  and  to  the  formation  of  di- 
verticula and  aneurisms.  There  are  no  means  of 
discovering  it  when  seated  in  the  deeper  muscles 
or  in  the  heart.    (Op.  cit,  p.  124.) 


Cysticerci  have  been  seen  in  the  anierior  chamber 
of  the  eye  by  several  observers — Soemmering, 
Schott,  Graefe,  and  others.  The  symptoms  ob- 
served were ;  frequently  recurring  ophthalmia, 
sub-con junctival  injection,  coating  of  the  hinder 
wall  of  the  cornea,  as  if  with  a  fine  exudative 
vapour,  chronic  and  local  iritis,  and  severe  neural- 
gic pain.  In  the  case  recorded  by  Graefe,  a  round, 
milky,  somewhat  transparent  vesicle,  the  size  of 
a  pea,  made  its  appearance  in  the  anterior  chamber 
of  the  eye;  on  its  lower  part  sat  a  perfectlj'  opaque 
white  knob,  on  which  several  lateral  swellings 
(sucking  discs)  were  detected,  even  with  tiio 
naked  eye,  but  better  with  a  lens.  Its  movements 
were  of  a  peculiar  constrictive  character,  proceed- 
ing from  the  fundus  of  the  vesicle,  and  diffusing 
themselves  in  an  xuidulatory  manner  over  the 
lateral  portions.  The  same  surgeon  met  with  a 
case  of  cysticercus  in  the  posterior  chamber.  This 
was  so  distinctly  perceived  by  the  patient  himself 
that  he  was  able  to  draw  the  shadow  which  the 
animal  produced  upon  his  retina.  When  situated  in 
the  aqueous  humoui',  the  vesicle  may  be  removed 
by  an  incision  through  the  cornea,  or  broken  up 
with  a  needle;  but  the  former  process  is  preferable, 
as  the  chitiuous  structiu'e  of  the  vesicle  does  not 
disappear  by  absorption  (p.  125). 

In  the  vitreous  humour. — Here,  and  in  the  other 
deeper  tissues  of  the  eyj,  the  detection  of  a  cysti- 
cercus has  only  been  possible  since  the  introduc- 
tion of  the  ophthalmoscope.  Two  cases,  observed 
by  Graefe,  are  quoted  by  Kiichenmeister.  In  the 
first,  a  membranous  cylinder,  of  about  one  niillim. 
with  transparent  membranous  walls,  was  observed 
in  the  retina,  near  the  optic  nerve.  It  was  directed 
forwards,  so  that  it  ran  through  the  viti'eous  bodj' 
nearly  in  the  direction  of  the  axis  of  vision.  In 
this  cylinder  lay  the  cysticercus.  The  posterior 
end  of  the  cylinder  reached  to  the  retina,  but  the 
fundus  of  the  vesicle  of  the  cysticercus  separated 
distinctly  a  little  before  it.  Anteriorly  the  longish 
vesicle  diminished  in  calibre ;  the  head  was  situ- 
ated about  in  the  centre  of  the  eye,  and  appeared 
as  a  whitish  swelling,  the  true  relations  of  which 
were  concealed  by  the  enveloping  cylinder,  from 
which  various  streaky  pseudo-membranous  raj's  ran 
forwards  and  towards  the  lens.  In  front  of  the 
body  just  described,  and  on  the  hinder  wall  of  the 
lens,  lay  a  second  body  similar  to  a  C3^sticercus,  as 
to  which  Graefe  was  not  perfectly  clear  at  the  time, 
but  which  might  possibly  have  been  a  dead  cysti- 
cercus. Graefe  thought  he  recognised  the  undula- 
tory  movements  of  the  worm,  but  they  were  not 
very  distinctly  perceived.  The  patient  was  afflicted 
with  imperfect  vision  and  strabismus.  The  other 
eye  was  sound.  Taenia  solium  was  present,  but 
there  were  no  cysticerci  in  other  parts  of  the  body'. 
In  the  second  case  there  was  a  movable  cysticercus 
celliilosa;  in  the  vitreous  humour,  which  began  to 
exhibit  turbidity  in  consequence  of  the  irritation 
to  which  the  animal  gave  rise  in  it.  Graefe  es- 
tablished a  coloboma  in  the  sclerotic  coat,  and 
afterwards  extracted  the  cysticercus  with  great 
difficulty  by  incision  in  the  sclerotic.  In  this 
operation  the  vesicle  was  torn  off,  and  the  head  and 
neck,  which  were  seized  by  a  serre-tete,  could  only 
be  got  out  after  several  attempts.  Only  a  portion 
of  the  cyst  was  removed.  The  suckers  of  the 
cysticercus  continued  to  move  for  twenty  niuiutes 
under  the  microscope.  The  visual  power  of  tne 
patient  improved,  he  could  read  large  prin'i 


HYDATIDS. 


1025 


but  at  the  time  the  report  was  made  some  tear  of 
chronic  choroiditis  still  remained. 

Cysiicerci  in  the  Retina. — Four  instances  of  this 
worm  in  the  retina  have  been  recorded  by  Graefe, 
and  are  quoted  by  Kiichenmeister  (loc.  cit.  vol.  i. 
p.  129.)  In  one  of  these,  which  may  serve  as  an 
example,  the  sensibility  to  light  liad  gradually 
been  completely  extinguished  in  the  affected  eye. 
Examination  with  the  ophthalmoscope  showed  that 
the  lens  and  vitreous  humour  were  clear,  but  in  the 
middle  of  the  retina  a  shining  greenish  body  was 
seen,  which  was  bordered  by  convex  circular  mar- 
gins, and  lay  a  little  outwards  from  the  centre  of 
the  retina,  on  the  outside  of  the  optic  nerve.  The 
rest  of  the  retina  was  healthy.  Examined  in  the 
reversed  image,  the  body  appeared  as  a  perfect 
roundish  greenish  vesicle,  four  times  larger  in 
diameter  than  the  entrance  of  the  optic  nerve.  It 
was  firmly  attached  to  the  retina,  and  projected 
with  its  anterior  wall  into  the  vitreous  body,  in 
which  was  perceived  a  white  button-like  projecting 
appendage,  distinctly  marked  by  its  greater  opacity 
and  its  colour,  which  shifted  its  place,  although  no 
separate  parts  could  be  perceived  on  the  knob,  and 
over  which  a  pair  of  vessels  ran  forward.  On  this 
account  Graefe  supposed  that  the  worm  had  a  fine 
enveloping  membrane.  When  the  axis  of  vision 
was  completely  fixed,  the  walls  of  the  vesicle  ex- 
hibited flattenings  or  cup-like  impressions  in  several 
places  simultaneously,  together  with  movements 
which  diffused  themselves  in  an  undulating  manner. 
In  three  weeks  the  vesicle  increased  about  one- 
third  in  diameter  and  reached  to  the  optic  nerve. 
The  head  had  passed  from  the  centre  to  beneath 
the  upper  margig,  and  appeared  to  have  grown  like 
a  small  vesicle  out  of  the  previous  one,  that  is  to 
say,  the  enveloping  cyst  had  probably  burst,  and  a 
small  vesicle  protruded  which  sat  upon  the  former. 
On  the  head  distinct  swellings,  and  a  neck  region, 
sometimes  extended  and  sometimes  retracted,  were 
now  seen.  Ten  weeks  after  the  first  observation 
the  vesicle  was  not  remarkably  enlarged,  but  less 
greenish  and  more  transparent.  The  above  men- 
tioned vessels  appeared  to  be  obliterated  cords. 
The  small  appendage  was  nearly  as  large  as  the 
original  vesicle,  and  covered  the  optic  nerve  en- 
tirely. The  rest  of  the  retina  had  lost  its  colour, 
and  was  covered  with  irregular  blended  pale  spots. 
In  five  months  the  vesicle  was  completely  col- 
lapsed, and  instead  of  it  a  folded  transparent  mem- 
brane, without  determinate  outlines,  was  to  be  seen 
waving  up  and  down,  and  the  second  vesicle  also 
was  less  distinctly  detected.  The  animal  however 
was  still  alive,  and  its  head  lay  towards  the  nose. 
In  another  similar  case, Graefe  thinks  that  the  weak- 
ness of  one  arm,  violent  headaches,  the  glimmering, 
and  subjective  appearance  of  light  in  the  other  eye, 
might  be  referred  to  a  simultaneous  existence  of 
cysiicerci  in  the  brain. 

The  removal  of  cysticerci  from  the  retina  has  not, 
we  believe,  yet  been  attempted,  but  Graefe  thinks, 
that  when  they  are  situated  beneath  the  retina,  as 
in  one  instance  which  came  under  his  notice,  their 
extraction  with  the  aid  of  a  speculum,  might  per- 
haps be  undertaken.  After  a  time  the  worm  dies, 
fatty  degeneration,  calcification  and  shrivelling 
take  place,  and  this  may  be  accompanied  by  some 
alleviation  of  the  symptoms;  but  how  long  a  worm 
may  live  in  an  organism,  without  suffering  injury, 
or  being  destroyed,  are  points  unknown  to  us. 

Cysticerci  in  the  Brain, — The  diagnosis  of  these 


parasites  in  the  brain  is  generally  impossible  during 
life,  and  we  can  only  assume  their  probable  exis- 
tence in  those  cases  in  which,  simultaneously  with 
cerebral  symptoms,  cysticerci  occur  in  other  and 
superficial  parts  of  the  body,  and  the  presence  of 
tajnia  solium,  at  the  same  time,  or  at  an  earlier 
period  in  the  life  of  the  patient,  can  be  ascertained. 

Cysticercus  Tenuicollis — Cyst,  visceralis. — This 
variety  of  cysticercus  is  derived  from  the  tape- 
worm— twnia  marginata — ^which  inhabits  the  intes- 
tine of  the  dog  and  wolf.  It  is  common  in  most  of 
the  domestic  animals,  its  favourite  habitations  being 
the  liver  and  mesentery;  but  it  has  occasionally, 
though  very  rarely,  been  met  with  in  man  in  the 
same  situations.  It  differs  from  the  cysticercus 
cellulosse  in  the  large  size  of  its  vesicle,  which  may 
attain  in  animals  the  magnitude  of  a  child's  head, 
and  is  rendered  remarkable  by  the  concentric 
wrinkles  or  rings,  visible  externally,  which  pass 
round  the  worm,  and  which  are  crossed  by  very 
fine  longitudinal  striae.  For  other  specific  dis- 
tinctions in  the  hooks  and  other  parts  of  the  worm  the 
reader  isreferred  to  Kiichenmeister  (vol.  cit.  p.l77). 
Kiichenmeister  thinks  it  probable  that  this  worm 
may  occur  more  frequently  than  has  been  supposed, 
and  that  some  examples  of  it,  in  the  liver  or 
mesentery  of  man,  may  have  been  mistaken  for 
echinococci,  or  acephalocysts.  Sometimes  he  ob- 
serves, when  the  enveloping  cyst  is  unopened, 
"  there  is  hardly  any  external  difference  to  be  found 
between  echinococcus  and  cyst,  tenuicollis,  especially 
when  the  latter  has  its  habitation  in  the  liver." 
When  the  cyst  is  opened  it  is  not  so  likely  to  be 
mistaken  for  a  true  echinococcus,  from  the  number 
of  scolices  developed  in  the  latter;  but  it  might 
readily  be  supposed  to  be  an  acephalocyst  or  barren 
echinococcus,  on  account  of  the  difficulty  of  dis- 
covering the  single  minute  scolex  on  the  walls  of  so 
large  a  cyst. 

Echinococci. 

There  are  two  varieties  of  this  class  of  hydatids, 
they  were  usually  distinguished  by  the  names 
Ecliin.  veterinorum,  and  Echin.  hominis.  These 
names,  however,  are  not  altogether  appropriate,  for 
it  has  been  shown  that  the  first  mentioned  variety 
is  not  exclusively  confined  to  cattle,  but  may  occur 
also  in  man;  and  in  like  manner  that  the  second 
kind  is  not  exclusively  met  with  in  man,  but  may 
occur  also  in  cattle.  Kiichenmeister  has  therefore 
proposed  to  distinguish  them  from  their  mode  of 
growth  and  development  as  Echin.  Scolicipariens, 
and  Echin.  Altricipariens.  The  echinococci  differ 
from  the  cysticerci,  mainly  in  the  fact  that  numerous 
scolices  instead  of  a  single  one,  and  in  Echin. 
Altricipariens,  secondary  cysts  as  well  as  scolices, 
are  developed  in  their  interior;  also  in  the  larger 
size  which  they  attain,  and  the  greater  thickness 
of  their  walls,  both  as  regards  the  worm  cyst  itself, 
and  the  fibrinous  envelope  which  surrounds  it. 
The  structure  of  the  true  echinococcus  vesicle  is 
characterised  by  the  following  circumstances: — 
The  walls  are  extraordinarily  elastic,  and  tremble 
like  jelly  when  touched,  even  after  they  are 
empty,  which  is  not  seen  in  the  walls  of  a  cysti- 
cercus. The  walls  never  collapse  entirely,  as  is  the 
case  with  cysticerci,  nor  do  they  lie,  like  these  after 
death,  ilat  at  the  bottom  of  the  envelope  cyst,  but 
even  when  dead,  they  adhere  to  particular  spots 
in  the  envelope  cyst,  in  which  case  an  adhesion 
takes  place  between  tho  latter  and  the  worms  as  if 
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by  plastic  exudation.  The  transverse  section  of 
the  walls  of  an  echinococcus  ^distinctly  shows  n 
structure  consisting  of  more  or  less  numerous  con- 
secutive circular  strata,  varying  according  to  nge, 
which  is  merely  found  indicated  in  a  very  low  de- 
gree in  cyst,  tenuicollis.    (Op.  cit.  p.  196.) 

The  inner  surface  of  the  cyst,  in  the  Echin.  sco- 
lieipariens,  ia  beset  with  small  elevations,  some  of 
which  are  the  young  scolices,  in  different  stages  of 
growth  ;  while  others  may  be  the  remains  of  the 
stalk  or  pedicle,  by  means  of  which  other  scolices, 
which  have  been  thrown  off,  were  formerly  attached. 
These  latter  will  be  found  in  large  numbers,  swim- 
ming about  free  in  the  fluid  of  the  cyst.  Many  of 
these  are  still  furnished  with  the  remains  of  the 
stalk  by  which  they  were  attached.  When  exa- 
mined by  the  microscope,  they  form,  on  the  applica- 
tion of  pressure,  flattened  circular  discs  ;  from  the 
hinder  third  of  this,  towards  the  stalk,  a  circlet  of 
hooks,  arranged  in  a  double  series,  shines  through, 
and  from  its  anterior  extremity  the  four  sucking 
discs  appear  in  the  same  way  (p.  197).  This  rela- 
tive position  of  parts  is  caused  by  the  retraction  or 
inversion  of  the  head  into  the  neck  or  body  of  the 
worm.  When  the  head  is  protruded,  the  circlet 
of  hooks  is  situated  anteriorly,  or  furthest  from 
the  stalk,  and  in  front  of  the  sucking  discs. 

In  the  Echm.  Aliricipariens,  scolices  are  formed 
from  the  inner  wall  of  the  original  cyst  after  the 
mode  just  described,  and,  in  addition,  secondary  or 
daughter-cysts  are  produced  ;  and  these  secondary 
cysts,  again,  produce  broods  of  scolices  and  tertiary 
or  granddaughter-cysts,  on  the  same  plan.  This 
process  may  be  repeated  any  number  of  times. 
The  daughter-cysts  are  at  first,  like  the  separate 
scolices,  connected  with  the  mother-cysts  by  a  stalk, 
but  they  soon  separate,  and  then  float  about  free 
in  the  fluid  of  the  mother-cyst.  It  has  been  ob- 
served, that  when  this  echinococcus  intrudes  itself 
into  the  vacuities  of  tissues,  or  into  the  interior  of 
blood-vessels  or  lymphatics,  vesicular  appendages, 
furnished  with  filiform  peduncles,  may  be  formed, 
which  probably  become  separated  by  constriction, 
and  form  closed  vesicles.  These  separate  vesicles 
may  proliferate  again,  or,  what  is  probably  more 
frequent,  remain  barren,  and  form  acephalocysts, 
In  this  way  numerous  cysts  in  the  same  organ  — 
the  liver,  for  example — may  be  produced  from  a 
single  embryo.  The  mode  of  generation  and  life 
here  mentioned  is  interesting  pathologically,  as 
the  appearance  produced  has  been  described  by 
modern  writers  as  a  form  of  cancerous  disease,  under 
the  name  of  alveolar  colloid.  Virchow  thinks  he 
has  proved  that  the  disease  so  called  is  nothing 
tnore  than  a  number  of  emptied  echinococcus  vesi 
cles.  For  a  description  of  cases  of  this  nature, 
described  by  Virchow,  Zeller,  and  others,  see 
Klichenmeister  (op.  cit.  p.  211).  The  individual 
scolices  in  Ecldn.  AUric.  are  more  slender  than 
in  the  other  species  ;  the  head,  with  its  double 
circlet  of  hooks,  is  more  frequently  protruded 
during  life  ;  the  hooks  are  more  numerous  (from 
forty-six  to  fifty-four),  and  much  more  slender, 
The  sucking  discs  are  very  distinctly  marked 
The  cysts  in  Echin.  AUric.  from  their  greater 
proliferant  activitj',  attain  a  much  greater  size  than 
those  of  Echin.  Scolic.  They  sometimes  form 
enormous  tumors,  whereas  the  Echitt.  scolic. 
seldom  exceeds  an  orange  in  size.  The  Echin. 
scolic.  or  veterinoitim,  though  very  common  in 
cattle,  ia  rare  in  the  human  subject  ;  but  some  few 


examples  of  it  have  been  recorded.  The  solid  abdo- 
minal viscera,  such  as  the  liver  or  spleen,  are  its  most 
frequent  seats  ;  but  one  case  has  been  recorded  by 
Von  Ammon  in  which  it  was  found  in  the  interior 
of  the  eye.    {Kuclwtimeister,  p.  190.) 

The  dwelling-place  of  the  other  species  {Echin, 
altric.)  is  not  so  limited  ;  indeed,  there  is  scarcely 
a  part  of  the  bcdy  in  which  it  may  not  be  found  ; 
thus  it  occurs  in  the  liver,  the  lungs,  the  kidneys, 
the  sheath  of  the  testicles,  the  spleen,  the  ovaries, 
the  breasts,  the  throat,  the  sub-cutaneous  cellular 
tissue,  the  bones,  &c. 

The  hydatid  disease  is  endemic  in  Iceland, 
and  to  so  great  an  extent  does  it  prevail  there,  that 
it  has  been  estimated  that  one  in  seven  of  the  whole 
population  suffers  from  Echinococci. 

The  taenia  belonging  to  the  Echin.  altric.  has 
not  yet  been  discovered.  It  probably  resides  in 
the  human  intestines,  and  also  in  the  carnivorous 
domestic  animals,  such  as  the  dog  and  cat. 

The  symptoms  produced  by  this  parasite  depend 
upon  the  organ  in  which  it  is  placed,  the  size  which 
it  attains,  and  the  pressure  which  it  exerts.  The 
only  certain  evidence  of  its  nature  is  the  passage 
of  the  gelatinous  vesicles  from  open  cavities  of  the 
body  after  the  bursting  of  a  cyst,  or  a  similar  escape 
of  them  from  the  punctures  or  incisions  made  into 
the  tumors.  Thus  they  may  escape  from  the 
lungs  bj'  coughing  ;  from  the  liver  or  spleen  they 
may  biu'st  into  the  intestines,  and  be  discharged  by 
the  anus,  or  from  the  mouth  by  vomiting  ;  from 
the  kidney  they  may  be  evacuated  with  the  urine. 
Cases  of  this  latter  kind  are  alluded  to  in  Art. 
Bladder,  ante,  p.  322.  For  a  description  of  hy- 
datids in  bone  see  Tumors  op  Bojje.  When  they 
are  so  situated  as  to  admit  of  external  examina- 
tion, a  peculiar  jelly-like  trembling  when  per- 
cussed has  been  said  to  distinguish  hydatids  from 
other  cystic  tumors. 

The  prognosis  of  the  Echinococci  varies  according 
to  the  situation  of  the  swelling,  the  accessibility  of 
the  organ  attacked  for  operation,  and  according 
to  the  primary  or  secondary  injury  to  important 
organs  and  the  whole  system  ;  but  the  prognosis 
is  more  favourable  than  is  generally  supposed. 
The  tumors,  when  they  are  accessible,  are  amongst 
the  number  of  curable  tumors  ;  they  may  cure 
themselves  by  bursting  ;  and  when  they  are  once 
got  rid  of,  relapses  in  the  same  colony  are  rare  and 
exceptional  cases,  and  every  new  Echinococcus  pro- 
duced usually  owes  its  existence  to  a  new  immig:ra- 
tion  of  embryos.  The  natural  cure  by  the  bursting 
of  a  colony  and  the  passage  of  daughter-vesicles, 
may  be  accompanied  by  symptoms  dangerous  to  life; 
or  if  it  take  place  in  the  direction  of  the  larger 
bronchi,  by  difficulty  of  breathing,  or  may  even 
lead  to  actual  suffocation  (p.  228).  When  acces- 
sible, they  require  to  bo  treated  surgicallj-,  by  free 
incision,  and  by  the  evacuation  of  the  whole  of  the 
contents  of  the  cyst.  Where  a  free  incision  is  in- 
admissible, as  much  as  possible  of  the  contents  of 
the  cyst  must  be  evacuated  by  puncture  ;  and  this 
must"be  repeated  from  time  to  time,  if  necessary.^ 
Acephaloci/afs  are  similar  in  their  origin,  in  their 
mode  of  growth,  and  in  their  external  appeai^nce, 
to  the  cysts  of  the  echinococci  ;  but  they  ditt« 
from  them  in  the  circumstance  that,  although  tbev 
growth  may  proceed  uninterruptedly,  they  ne 
attain  to  the  production  of  scolices  in  their  '"tfT'  J 
Acephalocysts,  however,  are  not  necessarily  aenj  , 
from  tlie  cmbrvos  of  echinococci;  barren  cysts 
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C3'sticercu3  teniiicollis  have  also  been  observed,  and 
it  is  probable  that  the  same  thing  may  occur  with 
respect  to  the  other  varieties  of  cj'stic  worms. 

The  acephalocj'sts  which  belong  to  the  echino- 
coccus  species  are  of  two  kinds,  corresponding  to 
the  two  varieties  whicli  have  been  described. 
Those  derived  from  Tania  eclun.  scolic.  are 
simple  cysts  ;  but  those  from  Tcenia  echin.  ullric. 
develope  secondary  and  tertiary  cysts  in  their  in- 
terior, though  neither  these  nor  the  mother-cysts 
are  capable  of  producing  scolices.  The  walls  of 
these  acephalocysta  have  the  same  laminated  struc- 
ture and  exhibit  the  same  gelatinous  trembling 
as  true  echinococci,  the  only  difference  being  that 
the  enveloping  cysts  of  acephalocysta,  even  wiien 
they  are  of  small  size,  are  thicker  and  more  cartila- 
ginous than  those  of  the  proliferant  echinococci. 

Acephalocysts  inhabit  the  same  situations,  give 
rise  to  the  same  symptoms,  and  require  the  same 
treatment,  as  the  more  perfect  echinococci. 

For  fuller  information  on  the  subject  of  the 
Cystic  Entozoa,  consult  Kiichenmeister,  Manual 
of  the  A7umal  and  Vegetable  Parasites  of  the 
Human  Body,  translated  for  the  Sydenham  Society, 
hy  Dr.  Lankester,  1857;  and  Copland's  Medical 
Dictionary,  art.  Worms,  vol.  iii.  pt.  2,  p.  1375.] 

James  R.  Lane. 

[HYDRiEMIA  (from  £/5aip  water,  and  aifxa 
blood).  Excess  of  water  in  the  blood,  the  fibrin, 
albumen,  and  morphological  elements  being  all 
diminished  in  quantity.  The  blood  is  thin  or  di- 
luted, deficient  in  viscosity,  and  pale,  in  various 
degrees.  "  As  an  idiopathic  disease  this  can- 
not be  disputed,  and  it  occurs  frequently  as  a 
secondary  condition."  {Rokitansky,  Manual  of 
Path.  Anat.  vol.  i.  p.  403;  Wedl.  Path.  Histology.) 

We  are  called  upon,  at  the  present  day,  to  ex- 
amine closely  the  relations  of  water  to  the  animal 
economy,  owing  to  the  reliance  which  is  placed  on 
the  therapeutical  powers  of  various  processes  which 
influence  the  quantity  and  proportions  of  this 
constituent,  not  only  of  the  fluids,  but  of  the  most 
solid  tissues  of  the  organised  fabrics.  Its  import- 
ance as  a  nutritive  element  may  be  inferred  from 
the  fact,  that  life  can  be  prolonged  for  weeks  if 
water  be  taken  freely,  but  not  many  days  without. 
Estimated  as  constituting  from  two-thirds  to  three- 
fourths  of  the  weight  of  the  body  (Chevreul;  Btir- 
dach),  it  exists  therein  in  three  states.  1;  in  a 
comparatively  static  condition;  being  a  constituent 
of  the  most  solid  structures,  as  the  bones,  nails, 
and  even  the  enamel  of  the  teeth.  2;  in  a  dyna- 
mic state ;  as  a  protoxide  of  hydrogen  combined  as 
an  essential  element  with  the  other  materials  of 
the  softer  organic  structures,  as  in  muscles,  nerves 
and  membranes.  3;  aa  a  liquid  holding  various 
substances  in  solution,  in  the  blood  and  other  fluids. 
Both  in  the  fluids  and  the  semisolids  the  water 
holds  definite  salts  in  solution  ;  and  this  saline 
fluid  is  again  a  solvent  of  albuminous,  oleaginous 
and  saponaceous  principles.  The  solidification  or 
fixation  of  a  large  quantity  of  this  fluid  by  a  small 
quantity  of  solid  matter,  without  change  of  state, 
as  in  albumen,  fibrinc,  and  membrane,  is  a  charac- 
teristic of  organic  substances.  This  saline  liquor 
or  solution,  when  structurally  combined  with  other 
elenM-nts  to  form  the  tissues,  is  always  so  in  con- 
stant quantities,  and  the  properties  of  the  different 
component  parts  of  an  animal  body  are  modified 
by  the  nature  of  the  saline  and  crystallisable  ma- 
terials contained  in  the  water.    Hence  the  me- 


chanical properties,  with  their  modifications,  of 
different  parts  of  the  body;  the  liquidity  and  vis- 
cosity of  the  fluids,  as  the  blood  and  lymph  ;  the 
softness  or  consistency,  the  plasticity,  elasticity, 
and  extensibility  of  the  semisolids,  as  muscular 
fibre  and  membrane  ;  the  flexibility  and  milk-white 
colour  of  cartilage,  the  transparency  of  the  cornea, 
and  the  tenacity  of  bone.  The  following  table 
exemplifies  the  great  differences  in  the  proportions 
of  water  in  the  fluids  and  solids  of  the  human 
body  : 


Water. 

Fixed 
Principles. 

Enamel  .... 

2 

998 

Epithelium  . 

37 

963 

Bones  .... 

130 

870 

Tendons 

500 

500 

Aorta  .... 

6S6 

344 

Muscles  .... 

725 

275 

Synovia  

865 

195 

Urine  .... 

933 

67 

Lymph  .... 
Sweat  .... 

960 

40 

986 

14 

Pulmonary  Vapour 

997 

3 

The  blood,  averaging  784  parts  of  water  to  216 
of  soft  solids;  or,  the  liquor  sanguinis,  902'9  of 
water  to  97'1  of  solids,  is  the  central  recipient  of 
all  the  water  of  the  economy.  It  supplies  to  the 
alimentary  canal,  through  the  glands  and  mucous 
membranes,  say  twenty  to  thirty  pounds  or  more 
of  water  daily,  holding  digestive  principles  in  solu- 
tion, and  converting  all  the  materials  for  nutrition 
into  a  very  dilute  fluid.  Those  who  may  not  have 
considered  this  point  will  be  a  little  startled  at  the 
estimated  amount ;  but  add  the  saliva,  the  gastric 
and  other  intestinal  juices,  and  the  bile  together, 
and  it  will  not,  if  the  more  recent  physiological 
researches  are  to  be  credited,  be  found  too  high. 
The  blood  receives  back  daily  an  equivalent  quan- 
tity of  water  ;  all  the  products  of  primary  and  se- 
condary digestion,  the  pabulum  for  the  nutrition  of 
the  organic  tissues,  and  the  effete  materials  of  the 
tissues  being  reconverted  by  the  agency  of  water, 
into  thin  liquids,  and  conveyed  through  lymphatics 
and  veins,  as  also  by  the  lacteals,  to  the  blood. 
Hence  there  is  not  only  a  circulation  of  blood,  in 
the  economy,  but  a  continuous,  aqueous  circulation 
—  an  outer  circulation  of  fluids,  and  an  inner  cir- 
culation of  blood  —  a  greater  circulation,  which 
reaches  beyond  the  blood,  and  at  the  same  time 
includes  the  blood. 

During  this  circulation  of  the  fluids,  water  is  lost 
to  the  economy,  a  portion  being  evacuated  with 
effete  matters,  as  in  urine,  perspiration  and  fa;ces  ; 
and  a  portion  conveyed  away  in  regulating  animal 
temperature,  by  cutaneous  and  pulmonary  trans- 
piration. The  water  thus  expended,  under  ordinary 
circumstances,  is  comparatively  small.  Its  quantity 
differs  very  materially,  according  to  age,  tempera- 
ment, climate,  season,  habits  of  life,  and  state  of 
health.  In  order  to  have  n  wide  margin,  we  may 
say  from  three  to  seven  pounds  are  expended 
daily  {Sanctoriiis,  Keil).  This  loss,  from  a  body 
containing  120  or  130  pounds,  or  more,  is  but  a 
small  percentage.  The  water  is'  replaced,  mainly 
ready  formed,  as  an  essential  part  of  the  ingesta, 
and  through  the  alimentary  canal  ;  absorption  by 
the  skin  being  only  an  exceptional  occurrence.  If 
there  be  a  small  excess  of  loss  over  the  water  of 
the  ingestn,  it  is  most  probably  compensated  in 
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the  laboratory  of  life  by  the  direct  union  of  hydro- 1 
gen  and  oxygen.    Thus,  virtually,  a  constant  and 
necessary  correlation  exists  between  the  water  re- 
ceived into  the  system  and  the  water  evacuated. 

The  water  employed  in  the  economy  is  an  ap- 
proximate measure  of  the  activity  of  the  vital 
processes.  The  most  healthy  members  of  tl\e 
community  will  be  found  in  classes  of  men  who, 
from  laborious  exertion,  perspire  freely  and  drink 
freely  ;  their  assimilation  of  solid  food  being  in 
direct  relation  to  the  disintegration  of  tissue  ;  both 
being  measured,  approximatively,  by  what  may  be 
termed  tlie  water  of  compensation.  Of  course 
this  relation  is  disturbed  when  stimulating  drinks 
are  taken  in  excess,  or  the  blood  contains  any 
other  acrimony.  But  it  is  well  illustrated,  although 
the  cases  are  not  quite  parallel,  in  the  vegetable 
kingdom.  Take  two  plants  of  the  Cohcea  scan- 
dens ;  place  them  as  nearly  as  possible  under  si- 
milar circumstances;  water  one  freely,  and  you  may 
make  it  grow  at  the  rate  of  four  or  five  inches 
daily  ;  water  the  other  scantily,  and  it  will  not 
grow  above  an  inch  daily  ;  the  assimilation  of  solid 
matter  and  the  growth  of  the  plant  are  just  in 
proportion  to  the  water  employed.  Bearing  this 
in  view,  there  are  classes  of  society  wlio  never 
undergo  laborious  exertion  ;  and  numerous  indi- 
viduals are  to  be  found  who  rarely,  if  ever,  freely 
perspire.  Owing  to  the  cold  and  humid  climate, 
and  their  sedentary  habits,  the  water  discharged 
and  renewed,  in  such  subjects,  is  reduced  to  a 
minimum,  and  is  inadequate  to  sustain  the  health- 
ful vigour  of  the  vital  processes.  But  for  the 
action  of  the  kidneys,  the  consequence  of  this 
state  of  things  would  be  more  immediately  serious 
than  it  is  ;  yet  the  kidneys  cannot  continuously 
perform  their  own  functions  and  supply  the  defects 
of  the  function  of  the  skin,  nor  do  they  ever  tho- 
roughly compensate  for  the  loss  of  freedom  in  the 
action  of  the  latter  organ. 

The  blood  is  the  central  reservoir  of  the  water 
of  the  economy.  By  way  of  illustration,  taking 
the  estimate  to  be  correct  of  the  quantity  of  fluid 
required  for  the  solution  of  the  digestive  princi- 
ples, the  blood  ought  to  part  with  the  whole  of  its 
water  of  solution,  and  have  the  whole  of  it  renewed 
in  much  less  than  twenty-four  hours,  for  the  pur- 
poses of  primary  digestion  alone.  The  proportion 
of  water  habitually  contained  in  the  blood  forms  a 
part  of  the  physical  constitution.  The  tissues,  as 
we  have  seen,  contain  fixed  quantities  essential  to 
their  integrity  ;  but  they  also  always  imbibe  water 
as  a  liquid,  holding  saline  and  organic  substances 
in  solution.  As  there  is  a  correlation  between  the 
water  eliminated  from  and  received  into  the  blood, 
BO  there  is  a  constant  and  necessary  correlation 
between  the  proportion  of  water  ia  the  blood  and 
the  tributary  fluids,  jjicluding  the  fluid  in  the 
interstices  of  the  tissues  ;  and  the  water  in  the 
blood  and  that  habitually  pervading  the  solids  and 
fluids  of  the  economy  varies,  within  limits,  without 
detriment  to  nutrition  or  healthy  function. 

Water,  then,  constituting  the  largest,  and  one  of 
the  most  essential  of  the  constituents  of  the  animal 
economj-,  and  of  its  various  structures,  a  large  and 
definite  amount  of  it  being  necessary  to  digestion, 
to  the  circulation  of  the  blood,  lymph  and  chyle, 
to  the  double  processes  of  assimilation  and  disin- 
tegration, constituting  nutrition  and  secretion,  to 
cell  growth,  and  to  the  play  of  the  vital  affinities 
and  nervous  powers, — being  the  only  solvent  for 


the  conversion  of  all  the  materials  of  nutrition 
into  a  liquid  before  they  can  be  assimilated,  and 
the  reconversion  of  all  the  effete  materials  of  the 
organic  structures  again  into  a  liquid,  before  they 
can  be  eliminated,  the  body  being  subject  to  a 
daily  and  hourly  loss  of  water,  and  the  continuance 
of  life  absolutely  demanding  that  such  loss  should 
be  repaired,  and  the  blood  being  the  central 
reservoir,  there  can  be  no  surprise  that  the  con- 
dition of  the  blood,  as  respects  the  proportion  of  its 
aqueous  constituent,  and  the  quantity  of  water 
habitually  passing  through  it,  should  exert  a  verj' 
powerful  influence  over  all  the  organic  functions. 

The  quantity  of  water  in  the  blood  coreesponds 
with  the  quantity  habitually  forming  a  part  of  the 
physical  constitution,  and  varies  greatly  in  difierent 
individuals,  according  to  age,  sex,  and  temperament; 
there  being  a  larger  proportion  in  females  than  in 
males,  in  early  than  in  adult  life,  and  in  the 
leucophlegmatic  than  in  the  sanguine  temperament. 
Every  individual  has  a  physiological  standard,  for 
the  blood  and  tissues  generally,  variable,  without 
detriment  to  health,  within  confined  limits.  From 
water  in  excess,  the  body  becomes  disturbed,  and, 
if  diminished  below  the  physiological  standard,  it 
collapses.  A  fixed  amount  is  essential  to  each 
stnicture,  but  the  proportion  in  all  the  solids  and 
fluids  may  oscillate,  within  certain  limits,  without 
detriment  to  nutrition  or  healthy  function. 

The  system,  in  a  state  of  health,  is  very  sensi- 
tive of  any  considerable  change  in  the  proportion 
of  water  in  the  blood;  taken  into  the  stomach,  it  is 
rapidly  absorbed,  and,  if  not  required  for  assimi- 
lation by  the  tissues  or  the  blood,  it  is  equally 
rapidly  eliminated.  At  moderate  or  low  tempera- 
tures of  the  surrounding  medium,  and  when  the 
body  is  at  rest,  the  kidneys  are  the  chief  regulators 
of  the  fluidity  of  the  blood.  The  blood  being 
overcharged  with  water,  ',as  when  drink  is  taken, 
not  being  required,  the  excess,  if  absorbed,  is  sud- 
denly expelled  as  urine,  and  the  water  separated 
at  a  rate  precisely  conformable  to  the  concentration 
of  the  blood,  the  kidneys  requiring  and  receiving 
but  very  little  aid  in  this  function  by  the  lungs 
and  skin.  {Roberts;  Observations  on  some  of  the 
daily  Clianges  of  the  Urine  ;  Edinburgh  Monthly 
Journal,  March  and  April,  1860.) 

Enormous  quantities  are  taken  by  some  indivi- 
duals, in  hydropathic  establishments,  and  a  corre- 
sponding increase  of  urine  takes  place.  Dr. 
Thudichum  states  that  "a  student  drank  fifteen 
half  litres  of  weak  beer  within  the  hours  from  eight 
till  eleven  at  night.  A  patient  at  one  of  the  German 
Spas  used  to  take  sixteen  half-pint  glasses  of  weak 
saline  water,  between  the  hours  of  six  and  eight  in 
the  morning.  In  both  cases,  the  quantity  of  urine 
discharged  within  the  next  hour  amounted  to  about 
one-half  of  the  quantity  of  fluid  consimied  during 
that  hour,  and  in  all  cases,  the  excess  o''  fluid 
seemed  to  be  discharged  within  two  hours  and  a 
half  after  the  last  ingestion.  {Pathology  of  the 
f7n«e,  1858,  p.  26.) 

The  balance  between  the  fluid  ingesta  and  egesfa 
is  maintained,  liowever,  at  a  high  temperature,  by 
the  skin,  with  very  little  assistance  from  the  kidneys. 
Large  quantities  of  water  may  be  tiken  in  hot 
weather,  with  the  secretion  of  only  a  small  quantity 
of  high-coloured  urine,  and  the  same  thing  occurs 
under  violent  exercise,  and  in  the  hot-air  batli. 
Under  these  various  circumstances,  the  healthy 
action  of  the  kidneys  and  skin  in  general,  so  effec- 
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tually  restores  the  balance  in  the  economy,  that  no 
injurious  results  accrue  from  the  temporary  hydra;- 
mia  produced. 

The  animal  economy  is  protected  from  the  con- 
sequences of  excessive  concentration,  or  of  exces- 
sive dilution  of  the  blood,  in  health,  by  the  rapidity 
of  absorption,  and  the  corresponding  rapidity  of  ex- 
halation. Under  some  pathological  conditions, 
also,  an  additional  protection  results  from  indi- 
gestion of  the  liquids  received  into  the  stomach, 
and  diminished  absorption.  Nevertheless  the  blood 
may  become  morbidly  concentrated  or  diluted. 
When  suddenly,  and  to  a  great  extent  deprived 
of  its  water,  by  diuresis,  diaphoresis,  or  alvine  dis- 
charges, it  has  a  tendency  to  become  denser,  darker 
coloured,  and  more  rapidly  coagulable;  to  prevent 
which,  thirst,  more  or  less  intense,  sets  in,  with  very 
rapid  absorption  from  the  alimentary  canal,  and 
from  the  tissues  and  serous  cavities.  This  is  ex- 
emplified in  diabetes  and  cholera,  and  also  in  the 
Roman  or  hot-air  bath.  If  the  deficiency  be  main- 
tained for  any  length  of  time,  a  disturbance  takes 
place  in  the  chemico-vital  molecular  actions  of  the 
fluids  in  the  tissues,  and  also  in  the  more  stationary 
particles,  which  are  then  liable  to  assume  a  degree 
of  fixity,  entailing  an  arrest  of  the  processes  of  as- 
similation and  disintegration.  This  promotes  en- 
crustation, and  ultimately  perfect  stagnation  and 
death. 

Hydrsemia,  or  dilution  of  the  blood,  is  an  oppo- 
site condition.  This  state  is  never  produced  per- 
manently by  an  excess  of  the  fluid  ingesta  alone. 
Drinking  watery  fluids  in  excess,  the  action  of  the 
excreting  organs  being  perfect,  occasions  no  incon- 
venience; it  does  not  disturb  the  water  of  the 
economy  in  its  static  or  its  dynamic  conditions. 
Drinking  water  in  excess  also,  the  action  of  the 
excreting  organs  being  temporarily  interrupted, may 
produce  temporary  inconveniences,  without  being 
regarded  as  a  disease.  Hydra;mia  and  its  conse- 
quences are  the  results  of  the  operation  of  more 
continuous  and  often  combined  influences,  of  which 
a  low  temperature,  with  great  humidity  of  the  at- 
mosphere, excessive  ingesta  of  diluting  fluids,  de- 
fective nutrition,  and  deficiency  of  active  exercise, 
acting  coetaneously,  and  in  various  degrees,  are  the 
most  direct. 

A  state  of  hydr£emia  is  easily  produced  by  ha- 
bitual deficiency  of  nutriment,  and  occurs,  in  a 
more  or  less  marked  form,  in  all  diseases  attended 
with  loss  of  appetite,  and  especially  in  exhausting 
diseases,  from  the  combined  influence  of  excessive 
waste  and  diminished  supply.  Keeping  patients 
too  long  on  a  low  diet  has  the  same  tendency. 
Loss  of  blood  produces  the  same  effect,  being  ra- 
pidly followed  by  the  absorption  of  fluids  of  less 
density  than  the  liquor  sanguinis.  Hence,  a  scan- 
tiness of  solid  constituents  in  the  blood  from  these 
causes  is  not,  as  a  general  rule,  associated  with  a 
diminution  of  the  volume  of  blood  circulating  in  the 
vessels,  or  true  ana;mia,  there  being  a  constant 
tendency  in  the  blood  to  retain  its  volume;  but 
an£Emia  cannot  occur,  to  any  extent,  without 
being  quickly  followed  by  hydroemia.  Most  of  the 
symptoms  of  slow  or  chronic  anajmia  are  the  re- 
sults, not  simply  of  a  diminished  quantity  of  blood 
in  the  vessels,  but  of  this  condition,  in  a  greater  or 
sjighter  degree,  combined  with  an  impoverishment 
of  the  qualities  of  the  blood.  {Leiimann,  Path. 
Cliemistry,  p.  241.)  Whenever  the  watery  dis- 
charge from  the  kidneys  is  diminished,  failing  an 


adequate  compensating  action  of  the  cutaneous  or 
mucous  surfaces,  as  often  happens  in  fevers,  and 
acute  and  chronic  inflammations,  and  in  diseases  of 
the  heart  and  liver,  a  temporary  or  permanent  state 
of  hydrajmia  may  be  produced,  and  in  many  of 
these  diseases  the  blood,  at  first  hyperinotic,  ulti- 
mately becomes  strictly  hydrsemic.  Every  circum- 
stance which  tends  to  impede  the  action  of  the  skin, 
the  lungs,  or  the  kidneys,  and  to  intercept  the  ne- 
cessary expenditure  and  renewal,  and  the  perfect 
circulation  of  the  aqueous  fluids  of  the  economy, 
conduces  to  the  effect. 

Hydrasmia,  as  a  primary  morbid  state,  must  not 
be  confounded  with  the  condition  of  the  blood  in 
which  a  relative  excess  of  water  occurs,  owing  to  a 
loss  of  red  corpuscles,  the  liquor  sanguinis  retaining 
the  same,  or  a  larger  proportion  of  solid  constituents 
than  usual,  as  in  chlorosis.  On  the  primary  invasion 
of  many  diseases,  the  red  corpuscles  are  either  de- 
stroyed more  rapidly,  or  not  renewed  as  quickly  as 
usual,  or  both  circumstances  take  place;  hence  the 
blood,  as  a  whole,  is  more  watery,  but  the  serum 
retains  its  density;  and,  notwithstanding  the  ab- 
sorption of  water  to  supply  the  place  of  corpuscles 
and  replenish  the  vascular  system,  it  may  be  even 
richer  than  usual  in  solid  constituents.  This  has 
been  observed  in  erysipelas,  acute  inflammations,ar- 
ticular  rheumatism,  puerperal  peritonitis,  and  other 
diseases,  in  many  of  which  the  liquor  sanguinis 
contains  an  excess  of  fibrine.  (See  Hyperinosis.) 
The  products  of  the  destructive  metamorphoses  of 
the  corpuscles  appear  in  these  cases  to  be  retained 
in  the  liquor  sanguinis  for  a  time;  but  as  such  dis- 
eases progress,  from  the  diminution  of  the  secretions, 
and  from  the  solid  matters  supplied  by  the  corpuscles 
becoming  gradually  exhausted,  the  solid  constituents 
of  the  liquor  sanguinis  also  diminish,  and  a  perfect 
state  of  hydrsemia  may  be  produced.  Hence  hy- 
drsemia is  the  result  of  blood-consuming  diseases,  as 
typhoid  and  malignant  fevers,  and  a  consequence  of 
the  action  of  substances  which  destroy  its  crasis, 
as  many  metallic  poisons;  but  in  most  of  these  dis- 
eases an  excess  of  water  is  only  one  element  in  the 
morbid  condition,  and  constitutes  a  part  only  of  the 
blood  disorganisation.  (See  Spanjemia;  Tox- 
HiEMlA.)  A  relative  excess  of  water  is  also  pro- 
duced by  diseases  probably  seated  in  organs  deeply 
concerned  in  the  blood-making  processes.  (See 
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Diathesis.)  In  all  these  cases  it  is  a  secondary 
element  of  the  morbid  state  of  the  blood,  being 
associated  with  a  disturbance  of  the  healthy  pro- 
portions of  the  fibrine,  of  the  red  or  white  cor- 
puscles, or  with  poisons  or  acrimonies,  and  other 
derangements  of  the  constituent  principles.  (See 
Heterociiymeusis.)  So,  also,  it  occurs  as  a 
secondary  condition,  or  forms  a  part  of  other  com- 
plex blood  derangements  in  scorbutus,  purpura,  tu- 
berculosis, cancer,  and  albuminuria.  {Rokiianskj/, 
lib.  cit.) 

But  "  hydrasmia  as  an  idiopathic  affection  can- 
not be  disputed."  When  the  blood  is  water)'-,  or 
essentially  poor,  it  is  thin  and  deficient  in  viscosity; 
and  the  fluids  of  the  economy  generally  are  too 
liquid.  This  condition  cannot  be  maintained  per- 
manently without  a  correspondence  taking  place  be- 
tween the  diminished  density  of  their  contents  and 
the  density  and  porosity  of  the  parietes  of  the  ves- 
sels, rendering  them  more  distensible,  and  more 
prone  to  hypertemia  or  congestion,  and  being  favour- 
able to  the  transmission  of  free  liquids,  whetlier  it  be 
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by  endosmose,  pressure,  or  any  other  process.  Thus 
the  tissues  acquire  the  power  of  fixing  more  water 
than  they  ought  to  contain.  The  organic  colls 
become  distended  by  imbibition,  rupture  readily 
ensues,  and  the  diluted  contents  escape,  leading  to 
dropsical  or  aqueous  effusions  ;  the  young  and 
thin-walled  cells  being  more  easily  ruptured  than 
those  with  older  and  thicker  membranes,  which 
are  capable  of  bearing  greater  distension.  The 
constituent  particles  of  the  fibrils  and  the  inter- 
stices become  surrounded  with  aqueous  fluid,  lead- 
ing to  pallor,  relaxation  of  the  contractile  fibre, 
diminished  elasticity  and  plasticity,  increase  of 
bulk,  diminished  nutritive  power,  and  diminished 
power  of  sustaining  animal  heat,  in  variable  degrees 
in  different  structures.  A  stasis  of  aqueous  fluid 
in  the  tissues,  even  to  the  constituent  cells  and 
connective  tissue,  must  be  the  result.  We  see  the 
effects  of  hj'dreemia  very  remarkably  exhibited  in 
the  mucous  membranes,  in  their  flabbiness  and 
pallor;  in  relaxation  of  the  uvula,  trachea,  larynx, 
and  bronchial  tubes;  in  fungoid-like  tonsils;  and  in 
a  tendency  to  profluvia  in  both  sexes.  It  is  ex- 
hibited in  the  flabbiness  of  the  muscles,  and  in 
incapacity  for  continued  active  exertion.  We  see 
it  also  in  the  dyspepsia  and  hypochondriacism  of 
vast  numbers  of  people.  The  relaxation  and  de- 
bility of  the  intestinal  tunics,  and  the  extreme 
dilution  of  the  digestive  principles,  account  for  this 
latter  effect. 

A  permanent  state  of  hydrffimia  is  attended 
with  feeble  action  of  the  heart  and  general  debility. 
The  urine  may  be  normal  in  quantity,  but  it  is 
of  low  specific  gravity,  often  about  1010,  pale, 
containing  but  a  small  quantity  of  urea,  uric  acid, 
and  fixed  salts,  and  depositing  no  sediment.  It 
sometimes  contains  albumen,  probably  owing  to 
stasis  in  the  kidneys,  and  when  the  action  of  these 
organs  is  diminished,  and  the  urine  becomes  con- 
centrated, the  amount  of  solid  constituents  is 
relatively  but  not  absolutely  increased.  There  is 
a  correspondence  between  the  diminished  density 
of  the  blood  and  the  porosity  of  the  vessels,  these 
being  easily  distended.  If  the  mean  proportion  of 
water  in  the  blood  be  taken  at  780  in  1000,  and 
that  of  the  aorta,  for  instance,  at  656,  an  habitual 
large  increase  of  water  in  the  blood  must  increase 
the  watery  element  of  the  artery,  and  thereby 
directly  weaken  its  structure,  and  diminish  its 
elasticity;  and  the  same  with  the  capillary  vessels. 
The  low  specific  gravity  of  the  blood  is  favourable 
to  exosmosis,  and  accumulation  of  fluid  is  easily 
produced  in  the  areolar  tissue,  and  in  the  serous 
cavities.  Water,  also,  readily  transudes  through 
the  parietes  of  the  vessels  in  dependent  parts,  and 
especially  in  tissues  affected  with  hyperasmia,  pro- 
ducing oedema.  The  transudation  may  be  either 
water  pure,  or  with  variable  quantities  of  albumen, 
salts,  or  even  fibrine.  Even  the  more  solid  struc- 
tures, as  the  membranes,  the  muscles,  the  nervous 
masses,  and  the  medullary  substance  of  the  bones 
are  liable  to  become  infiltrated.  Inflammatory 
products  are  characterised  by  their  poverty  in 
plastic  materials,  and  by  their  serous  character,  and 
a  common  form  of  softening  of  the  tissues  is  pro- 
moted by  this  pathological  condition. 

The  effect  of  hydrfemia,  in  an  extreme  degree, 
may  be  interpreted  by  the  following  circumstances. 
-When  a  large  quantity  of  water  is  injected  into 
•the  vessels  of  an  animal,  so  as  to  dilute  the  blood 
'suddenly  to  a  considerable  degree,  biliary  pigment 


first  appears  in  the  urine,  and  afterwards,  albumen 
and  heematin  are  discharged  simultaneously.  These 
substances  are  derived  from  the  red  corpuscles  and 
about  twelve  hours  after  the  experiment,  theuiino 
resumes  its  normal  colour.  (Herrman,  On  the 
Tnjiuence  of  Dilution  of  tU  Blood  on  the  Secretion  of 
'i7ief  Virchow's  Arc/iiv,  vol,  xvii.)  In  oxen  after 
largo  draughts  of  water,  the  blood  some'times 
becomes  so  dilute  that  the  corpuscles  burst,  and 
their  coloured  contents  have  been  discharged 'from 
the  body.  An  extremely  watery  condition  of  the 
blood  may  also  produce,  in  the  same  way,  petechia, 
deposits  of  pigment,  ecchymoses,  and  bloody  secre- 
tions and  excretions.  It  has  been  suggested  that 
sudden  death,  after  copious  draughts  of  cold  water, 
in  a  state  of  fatigue  and  exhaustion,  may  have 
resulted  from  sudden  distension  and  rupture  of  the 
red  corpuscles  of  the  blood  by  the  aqueous  fluid. 
A  true  hydrsemic  plethora  is  "a  frequent  cause  of 
sudden  attacks  of  haemoptysis,  haemorrhoids,  and 
other  haemorrhages,  or  sudden  effusions  produciuf 
apoplexy,  paralysis,  coma,  or  convulsions.  It  may 
become  mortal,  by  its  general  effects,  from  deficient 
nutritive  matter  in  the  blood,  or  by  oedema  of  the 
glottis  or  lungs,  or  any  of  the  local  diseases  already 
referred  to. 

Treatment. — The  treatment  of  hj'drasmia  merges 
in  a  large  proportion  of  cases,  into  that  of  the 
various  diseases  of  which  it  is  a  secondary 
complication.  (See  Anemia;  H^emorrhagic 
Diathesis;  LEUCOCYTH.EMIA;  Span^emia;  Tox- 
HiEMiA,  &c.)  Nevertheless,  the  appropriate  re- 
medies for  this  morbid  state  of  the  blood,  re- 
garded especially  us  a  proclivity  to,  or  actual 
element  of  diseases  which  occur  in  surgical  prac- 
tice, and  often  complicate  injuries  and  operations, 
require  to  be  stated.  The  subject  involves  also, 
at  least  one  or  two  considerations  of  very  great 
practical  importance.  The  general  treatment  of 
hydraemia,  regarded  as  a  predisposition  to  disease, 
or  in  its  slighter  forms,  is  in  some  respects  analo- 
gous to  that  of  anaemia,  but  in  others  it  differs 
very  widely.  A  nutritive  diet,  laborious  exercise, 
so  as  to  excite  perspiration,  or  some  substitute  for 
it  when  that  cannot  be  taken,  a  warm,  drj'  atmo- 
sphere, and  friction  or  shampooing,  are  among  the 
chief  remedies.  The  indication  is  to  excite  a  more 
perfect  aqueous  circulation  throughout  the  tissues 
of  the  economy,  by  increasing  the  action  of  the 
heart  and  blood-vessels,  promoting  the  action  of 
the  skin,  increasing  the  expenditure  of  water  by 
the  blood,  and  thereby  augmenting  assimilation 
and  depuration,  both  in  the  blood  and  in  the  tissues. 
Bleeding  is  not  to  be  proscribed  absolutelj'  as  in 
anaemia.  Where  hydra2mia  depends  on  visceral 
diseases,  starving  the  blood  of  its  morphological 
elements,  or  destroying  them,  or  upon  anj'  of  the 
causes  of  direct  debility,  bleeding  is  not  to  be 
thought  of;  but  in  many  cases  of  hydrsemic  ple- 
thora this  measure,  sinmltaneously  with  generous 
diet,  has  the  best  effect,  A  great  increase  of 
water  in  the  urine  is  sometimes  found  as  a  sign  of 
improvement  in  a  diluted  stiite  of  the  blood  ;  and 
many  salts,  which  act  as  diuretics,  not  onlj'  relieve 
the  hydrasmia,  but  promote  the  absorption  of  drop- 
sical fluids,  and  relieve  cedema  in  the  solids,  mora 
or  less  dependent  on  the  morbid  state  of  the  blood. 
Such  remedies  often  increase  the  vital  changes  in 
all  the  solid  tissues ;  thus,  chloride  of  sodium  in 
a  large  proportion  of  water,  is  absorbed  rapidly, 
and  again  secreted  rapidly  by  the  kidneys  with 


diuresis,  the  uriue,  not  only  containing  a  largo 
amount  of  tlie  chlorides,  but  also  of  other  consti- 
tuents, indicating  an  increased  metamorphosis  of 
tissue.  (Bischqf.)  Where  a  portion  only  of  the 
salt  passes  off  by  the  kidneys,  other  secretions  arc 
increased,  and  probably  the  cutaneous  exhalation  ; 
and  where  oedema,  or  elt'usion,  has  taken  place,  and 
the  hydrtemia  has  been  thus  relieved  by  diuresis, 
the  blood,  becoming  more  concentrated,  these 
morbid  states  are  relieved  by  endosmosis.  But 
the  kidneys  often  ftiil  to  produce  this  effect  from 
the  agency  of  dilution,  if  free  or  unassimilated 
soluble  substances,  which  these  organs  are  capable 
of  separating,  be  not  also  contained  in  the  blood. 

Hence  the  skin,  the  obstructed  function  of  which 
is  most  frequently  concerned  in  the  production  of 
a  permanent  state  of  hydraemia,  is  the  organ  by 
which  this  morbid  condition  may  be  most  easily 
remedied,  and,  indeed,  unless  the  skin  be  restored 
to  a  perfect  physiological  state,  all  other  measures 
will  certainly  fail.  Where  the  health  is  not  too 
much  deteriorated,  active  exercise,  as  in  hunting, 
quick  walking,  athletic  games,  or  manual  labour  in 
a  high  temperature,  daily,  so  as  to  excite  free 
perspiration,  with  a  generous  diet  will  suffice;  but 
where  this  cannot  be  resorted  to,  sudorifics  are  in- 
dicated. Of  these  the  warm  and  the  vapour  bath 
have  hitherto  been  regarded  as  the  most  efficacious, 
but  of  late  the  hot-air  bath,  introduced  into  this 
country  by  the  Romans,  and  employed  in  the  East 
since  their  period,  has  been  revived  under  the  desig- 
nation of  the  Turkish  bath.  The  patient,  divested 
of  all  clothing  except  a  cummerbund  (loin-cloth), 
is  introduced  into  the  tepidarium,  which  is  a  room 
heated,  say  from  110°  to  115°  Fah.  After  becoming 
thoroughly  warm,  with  his  skin  slightly  perspiring, 
he  passes  into  the  sudatorium,  in  which  the  tempera- 
tui-e  varies  from  135°  to  160°;  here  aprofuse  pers- 
piration breaks  out  ;  he  is  then  subjected  to  the 
process  of  shampooing,  and  ultimately  to  showers 
of  hot  and  cold  water  alternately,  in  the  lavatorium; 
returns  for  a  short  time  to  the  hot-air  chamber, 
and  then  passes  to  the  frigidarium,  or  cooling 
chamber.  This  is  the  most  powerful  sudorific 
process  known.  It  is  well  calculated  to  restore 
the  deteriorated  function  of  the  skin,  and  the 
aqueous  circulation  of  the  economy,  and  when  re- 
sorted to  twice  or  thrice  a  week,  it  bids  fair  to 
prove  one  of  the  best  remedies  for  the  hydrajmic 
condition  incidental  to  this  variable  and  damp 
climate. 

The  consequences  of  too  dilute  a  condition  of  the 
blood,  and  of  hydrcemic  plethora,  point  to  the  ne- 
cessity of  watching  the  hygrometric  condition  of 
the  atmosphere  of  the  sick  room;  and  to  the  use  of 
the  wet  and  dry  bulb  thermometer,  particularly  in 
the  wards  of  hospitals.  A  sick  room  has  often  been 
surcharged  with  moisture  by  merely  washing  the 
floor,  and  the  result  has  been  temporary  hydrajmic 
plethora,  and  attacks  of  hypersemia  with  corj  za, 
bronchitis,  nephritis,  and  other  inflammatory  affec- 
tions, or  hemorrhoids,  and  even  apoplexy  and  other 
hcemorrhages,  from  a  sudden  arrest  of  the  cutaneous 
evaporation  without  an  adequate  compensating 
action  of  vicarious  organs;  and  the  true  cause  has 
not  been  suspected.  Atmospheric  changes  in  our 
variable  climate  frequently  lead  to  similar  results. 
Individuals  in  health  or  disease,  taking  habitually 
large  quantities  of  fluid  ingesta,  the  blood  being 
already  too  fluid,  are  dependent  for  their  safety 
upon  the  action  of  the  secreting  organs;  and  if 
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cutaneous  transudation  and  vaporisation  be  sud- 
denly arrested,  or  habitually  interfered  with,  too 
great  a  stress  is  made  on  the  organs,  often  re- 
sulting in   a   derangement  of  their  functions, 
and  in  disease.     The  hygrometric  condition,  as 
well  as  the  temperature  of  the  atmosphere  of  the 
sick  chamber,  should  be  sedulously  watched,  and 
the  fluid  ingesta  allowed  to  patients  judiciously 
regulated.     In  the  atmosphere  of  a  room  the  pro- 
portion of  vapour  conducive  to  health  and  to  re- 
covery from  disease  depends  on  its  temperature. 
It  may  be  taken  at  three  grains  per  cubic  foot  at 
50°,  four  grains  at  60°,  and  five  grains  at  70°;  and 
these  proportions  exist  when  the  wet  bulb  of  the 
thermometer  reads  respectively  45°,  54°,  and  63°. 
When  the  atmospheric  air  is  very  dry,  or  when 
the  external  air,  being  at  a  very  low  temperature, 
and  consequently  containing  a  low  proportion  of 
moisture,  the  air  of  a  room  is  raised  to  a  very  high 
temperature,  rendering  it  extremely  dry,  rapid  eva- 
poration takes  place  from  the  skin  and  lungs,  owing 
to  the  caloric  of  the  surface  of  the  body  becoming 
latent,  and  depression  of  temperature  occurs  with  con- 
traction of  the  superficial  blood-vessels,  chilliness, 
and  often  internal  hypersemias.    This  extreme  dry- 
ness has  accordingly  to  be  provided  against  in  sur- 
gical practice.    When  the  air  is  extremely  humid, 
as  measured  by  a  high  dew-point,  evaporation  front 
the  surface  is  greatly  diminished,  or  may  be  com- 
pletely arrested.    In  this  case  the  blood  must  be- 
come rapidly  hydrated,  unless  the  deficiency  of 
evaporation  lie  compensated  for  by  the  action  of 
the  kidneys  or  bowels,  or  the  supply  of  fluid  in- 
gesta be  reduced.    If  a  number  of  persons  be 
crowded  in  an  unventilated  apartment,  one  of  the 
effects  is  to  saturate  the  air  with  moisture,  and 
produce  a  temporary  hydrsemia.    It  may  be  esti- 
mated that  each  individual  supplies  the  air  with 
twelve  grains  of  vapour  per  minute;  sufficient  to 
saturate  nine  cubic  feet  of  air  of  theordinary  healthy 
hygrometric  standard,  at  50°,  six  feet  at  60°,  and 
four  and  a  half  feet  at  70°.    In  a  hospital  ward 
containing  twenty  patients,  180  cubic  feet  of  air, 
supplied  from  without  at  30°,  will  be  saturated 
with  moisture  per  minute.    The  importance  of 
this  consideration  to  scrofulous  patients,  and  others 
whose  blood  is  already  poor,  confined  in  the  siu:- 
gical  wards  of  a  hospital  for  weeks  or  months  for 
the  treatment  of  local  disease,  has  been  too  much 
overlooked.     (See  Report  of  the  Committee  ap- 
pointed to  inquire  into  the  best  Mode  of  tvarm- 
iny  and  ventilati7ig  Divellings.    Printed  by  Order, 
1857.)]  Henry  Ancell. 


[HYDRAEMIA  LYMPHATICA.  This  has 
been  described  as  a  peculiar  form  of  anosmia. 
The  blood  is  extremely  watery,  and  deficient  in 
red  corpuscles  and  coagulum.  It  resembles  a  pink- 
coloured  water,  and  is  often  not  like  blood  at 
all.  The  symptoms  are  a  perfectly  white  or 
blanched  state  of  the  whole  body,  enlargement  of 
the  lymphatic  glands,  serous  exudation  into  all  the 
tissues,  extreme  debility,  broatlilossness,  and  utter 
prostration.  The  urine  is  not  albuminous,  there 
is  no  excess  of  white  corpuscles  in  the  blood,  and 
there  is  no  tubercle.  There  are  not  the  symptoms 
of  deficiency  of  blood  in  the  vessels,  or  true  ante- 
mia.  It  is  slow  dcatli  by  loss  of  the  vital  con- 
stituents of  the  blood  and  dropsy,  On  post- 
mortem examination,  the  lymphatic  glands  are 
often  found  greatly  enlarged  throughout  the  body 
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from  adventitious  deposit,  all  trace  of  dandiilar 
etmcture  being  replaced  by  nucleated  fibre;  there  is 
enlargement  of  the  spleen  from  a  similar  deposit, 
and  sometimes,  also,  deposit  in  the  liver  and  kid- 
neys, also  effusion  into  all  the  serous  cavities,  and 
often  oedema  of  the  lungs.  ( Wilks;  Guy's  Hos- 
pital Reports^  vol.  v.  1859,  p.  89.)] 

Henri/  Ancell, 

HYDRARTHROSIS.  Hydrops  ariiculi.  A 
collection  of  fluid  in  the  synovial  cavity  of  a  joint; 
usually  the  result  of  chronic  synovitis,  (See 
Joints,  DIseases  of.) 

HYDRARGYRIA.  A  peculiar  eruption,  ec- 
zema mercuriale,  occasioned  by  the  use  of  mercury. 
(See  Mercury.) 

HYDRIODATE  OF  POTASH.  (See  Iodide 
OF  Potassium.) 

HYDROCELE.  (From  iiSwp,  water,  and  x^>-V, 
a  tumor).  The  term,  hydrocele,  if  used  in  a  literal 
sense,  means  any  tumor  containing  water;  and 
occasionally  we  hear  of  hydroceles  of  the  neck, 
cysts  formed  in  that  region,  which  contain  a  serous 
fluid,  and  sometimes  attain  considerable  magnitude 
We  h  ear  now  and  then  of  hydroceles  in  women 
which  are  collections  of  a  similar  fluid  in  the  canal 
of  Nuch.  {RegnoU,  see  Revue  Med.  Oct.  1834). 
[Ascites  is  occasionally  called  hydi-ocele  of  the 
peritoneum,  and  spina  bifida,  hydrocele  of  the 
spine.]  We  much  more  frequently  meet  with  col- 
lections of  fluid  in  a  hernial  sac,  constituting  another 
kind  of  hydrocele.  But,  in  ordinary  surgical  lan- 
guage, hydrocele  signifies  a  collection  of  fluid  in 
the  tunica  vaginalis  of  the  testicle,  or  in  a  cyst 
formed  in  the  spermatic  cord.  The  hydrocele  by 
infiltration  of  French  writers,  is  only  an  oedema- 
tons  or  anasarcous  swelling  of  the  scrotum. 

Anasarcous  Tumor  op  the  Scrotum. 

[This  condition,  known  also  as  dropsy  of  the 
scrotum  or  OEdema  Scroti,  frequently  accompanies 
ascites,  and  is  often  met  with,  occurring  generally 
as  a  sj'mptom  of  organic  disease,  in  conjunction 
with  serous  infiltration  of  the  extremities  or  body 
at  large.  It  is  frequently  seen  in  persons  suflfering 
from  Bright's  disease  of  the  kidneys.]  According 
to  Dupuytren,  idiopathic  hydrocele  by  infiltration 
rarely  occurs  but  in  new-born  infants  and  in  men 
of  advanced  age.    (Clin.  Chir.  t.  iv.  p.  436.) 

[It  is  observed  occasionally  as  a  local  affection 
in  old  men,  and  in  persons  debilitated  by  dis- 
ease, especially  where  the  scrotum  is  particu- 
larly pendant.  Disease  of  the  inguinal  glands, 
and  obstruction  of  the  circulation  in  the  veins  and 
lymphatics,  have  been  known  to  produce  it.  The 
rupture  of  a  hydrocele,  or  puncture  of  a  hydro- 
cele, may  also  give  rise  to  it.  The  characters  of 
the  affection  are  as  follow  :  —  "  The  osdema  com- 
mences at  the  most  depending  part  of  the  scrotum, 
to  which  it  is  confined  when  the  infiltration  is 
slight.  When  the  whole  scrotum  is  involved,  the 
part  presents  an  uniform  indistinctly-defined  tumor, 
■with  a  soft  and  doughy  feel,  and  pits  on  pressure  ; 
but,  owing  to  the  large  size  of  the  spaces,  the  fluid 
traverses  the  connective  tissue  so  freely  that  the 
parts  retain  the  impression  of  the  finger  for  but  a 
lew  moments.  As  the  tumefaction  increases  tlio 
tegumental  ruga;  are  obliterated,  and  the  surface 
of  the  skin  becomes  smooth  and  somewhat  tense, 
and  has  a  pnle,  glistening,  semi-transparent  appear- 
ance. The  testicles  are  so  surrounded  with  the 
infiltrated  serum  that  they  cannot  be  distinguished. 
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AVhen  the  redema  is  considerable,  the  integuments 
of  the  penis  generally  participate  in  the  distension  ; 
the  prepuce  becomes  twisted  and  distorted,  and 
so  enlarged  as  to  conceal  the  glans  penis.  Tlie 
tumefaction  often  extends  also  to  the  groins  and 
lower  part  of  the  abdomen."  {Curling,  On  Diseases 
of  the  Testis,  p.  467.)] 

As  the  cellular  tissue  on  one  side  of  the  scrotum 
is  a  continuation  of  that  on  the  other,  and  both 
freely  communicate,  the  accounts  delivered  by 
certain  authors,  Pott  amongst  others,  of  the  possi- 
bility  of  this  species  of  hydrocele  being  confined  to 
one  side  of  the  scrotum,  are  not  credited  by  Boj^er. 
[Although  the  connective  tissue  is  usually  somewhat 
condensed  in  the  course  of  the  septum,  there  is 
always  a  ready  and  free  communication  between 
the  two  sides.  In  Pott's  case,  Curling  believes 
that  the  septum  must  have  been  particularly  close 
and  dense,  to  permit  of  the  cause  of  the  dropsical 
effusion  to  operate  only  on  one  side.]  At  all 
events,  such  a  case  is  extremely  rare,  and,  when  it 
happens,  is  probably  induced  by  the  irritation  of 
the  urine  in  infants,  or  of  the  friction  of  the  clothes 
in  old  persons,  only  acting  upon  a  part  of  the  scro- 
tum. [In  tapping  a  hydrocele,  the  partial  escape 
of  the  fluid  into  the  connective  tissue  and  infiltra- 
tion around  the  sac  of  the  affected  side  would 
induce  the  same  thing.]  (See  Diet,  des  Sciences 
Mid.  t.  xxii.  p.  193.)  If  the  cellular  tissue  under 
any  of  the  investments  of  the  spermatic  cord,  or 
tunica  vaginalis,  was  anasarcous,  then,  indeed,  as 
M.  Velpeau  observes,  the  swelling  might  be  con- 
fined to  one  cord,  or  one  side  of  the  scrotum.  (See 
Nouv,  JElem.  de  Med.  Oper.  t.  iii.  p.  507;  also 
Dupuytren,  Clin.  Chir.  t.  iv.  p.  436.)  Such  a  case, 
as  Dupuytren  observes,  would  require  more  or  less 
free  incision,  instead  of  a  small  puncture. 

[This  local  cedema,  in  rare  instances,  might  be 
mistaken  for  a  hydrocele,  or  there  might  be  a  com- 
bination of  oedema  and  hydrocele  together,  and 
much  tact  would  then  be  necessary  to  discriminate 
between  the  two. 

When  the  disease  depends  upon  some  one  of 
the  constitutional  causes  of  dropsy  the  treatment 
more  properly  comes  within  the  province  of  the 
physician,  and  internal  remedies  are  required; 
but  the  distension  is  sometimes  so  great  as  to 
threaten  mortification  or  bursting  of  the  scrotum, 
and  a  reduction  of  its  bulk  becomes  absolutelj- 
necessary.  Two  plans  have  been  recommended  to 
effect  this  object,  namely  puncture  and  incision. 
Pott  effected  tlie  first  of  these  with  the  point  of  a 
lancet,  but  it  is  now  usual  to  employ  a  darning  or 
cataract  needle  to  make  one  or  two  punctures,  and 
as  the  spaces  so  freely  communicate  with  each 
other,  they  are  found  sufiicient  to  relieve  the  most 
bulky  swellings.  {Curling,  op.  cit.)  The  multi- 
plication of  punctures  is  an  unnecessary  proceeding, 
and  they  should  not  be  made  too  close  to  one  an- 
other.] 

Boyer  had  a  case,  in  which  the  making  of  very 
slight  punctures  in  an  anasarcous  scrotum  was 
followed  by  the  total  destruction  of  this  part,  de- 
nudation of  the  testis  and  cord,  and  the  patient's 
death,  attended  with  dreadful  suffering.  (See 
Diet,  des  Sciences  Med.  t.  xxii.  p.19.5,  196.) 

[The  danger  of  incisions,  which  were  formerly 
much  practised,  is  that  they  are  very  likely  to 
be  followed  by  diffuse  inflammation,  which  may 
end  in  mortification.  The  scrotum  must  be  pro- 
perly suspended  in  general  anasarca,  or  such  a 
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position  adopted  aa  may  cause  the  scrotum  to  be 
elevated,  and  the  tendency  to  its  tumefaction  to  he 
lessened. 

The  scrotum  is  liable  to  become  suddenly  dis- 
tended by  the  efiusion  of  serous  tluid,  which  Mr. 
Listen  has  called  injlammatory  oedema,  resembling 
in  many  of  its  characters  infiltration  of  urine,  but 
requiring  in  some  respects  a  different  treatment. 
The  serum  is  often  of  a  putrescent  and  acrid  cha- 
racter. This  affection  supervenes  upon  ulcers  or 
sinuses  in  the  groin,  perinseum,  or  neighbourhood  of 
the  anus  in  patients  out  of  health.  It  occurs  also 
occasionally  as  a  consequence  of  injury  of  the  gen- 
ital organs,  or  is  associated  with  bad  strictures, 
without  any  disease  of  these  parts,  and  without 
the  least  cause  for  the  suspicion  of  urine  having 
escaped  in  the  cellular  tissue.  Suddenly  the  scro- 
tum begins  to  swell,  and  sometimes  in  less  than 
twelve  hours  it  will  be  found  immensely  distended; 
and  this  arises  generally  from  the  infiltration  ap- 
parently of  a  very  acrid  and  foetid  sanies.  If  this 
be  allowed  to  distend  the  scrotum  without  being 
arrested,  it  will  have  the  same  bad  effects  as 
the  effusion  of  urine.  The  cellular  tissue,  to^ 
gether  with  the  skin,  is  destroyed,  and  the  testicles 
exposed.  The  only  chance  of  saving  the  tissues 
consists  in  early  and  free  incision  of  the  most  de- 
pendent part  of  the  swelling,  generally  the  inferior 
and  posterior,  in  the  mesial  line,  if  the  disease 
be  seen  early,  or  on  each  side  of  the  raphd.  A 
poultice  may  then  be  applied,  and  the  scrotum  well 
elevated  and  supported  on  a  small  pillow.  When 
the  sloughs  come  away,  should  sloughing  super- 
vene, the  granulating  surface  is  to  be  treated  in 
the  ordinary  way,  with  water  dressing  or  zinc 
lotion.  Attention  should  be  paid  to  the  general 
health.  (See  Lisioii,  Med.  C/nr,  Trans,  vol.  xxii. 
p.  288,  and  Elements  of  Stirgery,  p.  449.) 

In  elderly  persons  predisposed  to  this  complaint, 
the  wearing  of  a  bag  truss  is  recommended  for  its 
prevention.] 

Hydrocele  of  the  Spermatic  Cord. 

The  spermatic  cord  is  affected  with  two  species 
of  hydrocele :  the  first  is  an  cedematous  affection, 
extending  to  more  or  less  of  the  areolar  tissue 
around  the  spermatic  vessels,  and  called  diffused 
liydroceJe  of  the  spermatic  cord;  the  second  is  a 
collection  of  fluid  in  a  particular  cavity,  or  cyst, 
which  has  no  communication  with  the  cavities  of 
the  common  areolar  tissue  of  the  cord.  This  form 
is  denominated,  accordingly,  encysted  liydroccle  of 
the  cord. 

[Diffused  Hydrocele  of  the  Spermatic  Cord. — 
This  condition  has  been  well  described  by  Pott, 
under  the  name  of  hydrocele  of  the  cells  of  the 
tunica  communis.  The  disease  is  of  the  nature 
of  simple  oedema,  a  watery  fluid  being  diffused 
throughout  the  loose  tissue  connecting  the  vessels 
of  the  spermatic  cord,  and  enclosed  in  a  sheath  of 
condensed  tissue,  which  is  invested  by  the  mus- 
culo-aponeurotic  structure  of  the  cremaster  muscle. 
On  dissection  the  sheath  is  found  distended,  and 
when  the  complaint  has  lasted  for  some  time,  more 
or  less  thickened.  The  areolar  tissue  beneath  is 
infiltrated  with  a  limpid  albuminous  serum  of  a 
white  or  yellowish  colour,  which  flows  out  in  the 
course  of  the  dissection.  It  is  owing  to  the  con- 
finement of  the  fluid  by  the  investing  sheath  that 
the  swelling  assumes  an  uniform  -  surface,  and 
definite  shape.    The  cells  infiltrated  with  serum 


are  converted  into  large  vesicles,  some  of  which 
are  big  enough  to  admit  the  end  of  the  finger. 
These  cells  €are  larger  and  more  delicate  towards 
the  base  of  the  swelling,  where  they  sometimes 
disappear  altogether ;  so  that  there  is  only  one 
considerable  cavity,  the  fluid  having  a  tendency  to 
collect  towards  the  lowest  and  most  depending 
part,  and  to  form  a  fluctuating  tumor.  The  base 
of  the  swelling  corresponds  to  the  point  at  which 
the  spermatic  vessels  join  the  testicle,  and  at 
this  part  a'  dense  septum  cuts  off  all  communica- 
tion with  the  tunica  vaginalis.  (See  Curling,  On 
Diseases  of  the  Testis,  p.  149,  and  Scarpa,  Me- 
moria  suW  Idrocele  del  cordone  Spermatica,,  4to. 
Pavia,  1823.] 

That  the  cellular  tissue  of  the  cord  as  well  as 
of  the  scrotum  is  often  distended  with  serum,  is 
very  commonly  witnessed  in  persons  affected  with 
general  anasarca;  and  hence  the  distension  is  a  fre- 
quent concomitant  of  the  anasarcous  condition  of  the 
scrotum,  which  has  been  already  described.  But,  as 
I  have  never  seen  an  instance  in  which  such  disease 
was  restricted  to  the  cellular  texture  of  the  cord,  I 
am  led  to  suppose  that  it  is  a  very  uncommon  case. 
[Mr.  Curling  mentions  that  oedema  of  the  cord  alone 
is  a  very  rare  affection.  Sir  Astley  Cooper  does  not 
allude  to  it,  and  Mr.  Pott  to  whom  we  are  in- 
debted for  the  best  description  of  it,  probably  met 
with  a  greater  number  of  cases  than  have  occurred 
in  the  practice  of  any  surgeon  since  his  day. 
"  Causes  obstructing  the  return  of  blood  from  the 
testicle,  as  induration  and  enlargement  of  the 
glands  in  the  course  of  the  cord,  would  conduce  to 
its  production.  I  have  observed  a  slight  oedema 
of  the  cord  in  two  or  three  instances  after  acute 
orchitis,  but  it  always  disappeared  as  the  inflamma- 
tion subsided."  [Curling,  op.  cit.)  The  pressure  of  a 
truss  worn  for  inguinal  hernia  has  also  produced 
it.]  The  following  is  said  by  Mr.  Pott  to  be  the 
state  of  the  disease  while  of  moderate  size.  The 
scrotal  bag  is  free  from  all  appearance  of  disease  ; 
except  that  when  the  skin  is  not  corrugated,  it 
seems  rather  fuller,  and  hangs  rather  lower  on  that 
side  than  on  the  other,  and  if  suspended  lightly 
on  the  palm  of  the  hand,  feels  heavier :  the  testicle, 
with  its  epididymis,  is  to  be  felt  perfectly  distinct 
below  this  fulness,  neither  enlarged  nor  in  any 
manner  altered  from  its  natural  state:  the  sper- 
matic process  is  considerably  larger  than  it  ought 
to  be,  and  feels  like  a  varix,  or  like  an  omental 
hernia,  according  to  the  different  size  of  the 
tumor  ;  it  has  a  pyramidal  kind  of  form,  broader 
at  the  bottom  than  at  the  top  :  by  gentle  and  con- 
tinued pressure  it  seems  gradually  to  recede  or  go 
up,  but  drops  down  again  immediately  upon  re- 
moving the  pressure,  and  that  as  freely  in  a 
supine  as  in  an  erect  posture  :  it  is  attended  with 
a  very  small  degree  of  pain  or  uneasiness  ;  which 
uneasiness  is  not  felt  in  the  scrotum,  where  the 
tumefaction  is,  but  in  the  loins. 

[At  the  commencement  of  the  disease  the  tumor 
assmnes  a  cylindrical  form,  but  afterwards,  as  it 
increases  in  size,  it  becomes  pyramidal,  especially 
in  the  erect  posture.  The  form  of  the  tumor 
again  is  slightly  changed,  if  the  position  is  changed 
to  the  recumbent:  it  then  becomes  more  oblong, 
and  nearly  of  equal  dimensions  from  the  ring  to 
the  testicle.  In  some  instances  the  eft'usion  extends 
along  the  cord  into  the  abdomen,  as  in  a  remark- 
able case  related  by  Pott.  However  mucli  the 
swelling  may  increase,  it  has  been;,  observed  that 
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the  penis  never  appears  so  much  retracted  as  in 
simple  hydrocele  of  equal  size. 

An  omental  hernia,  or  an  encysted  hydrocele  of 
the  cord,  might  be  mistaken  for  a  diffused  hydro- 
cele of  the  spermatic  cord.  In  regard  to  the 
former,  Scarpa  observes,  that  "  the  diffused  hydro- 
cele of  the  cord,  when  it  enters  into  the  ring, 
resembles  an  omental  hernia  so  closely  that  it  is 
very  difficult  to  distinguish  the  two  complaints. 
Both  have  a  cylindical  form,  and  extend  into  the 
ring.  They  are  similar  in  consistence  and  degree 
of  sensibility,  as  well  as  in  the  difficulty  ex- 
perienced in  returning  them.  Pott  represents  that 
the  omentum,  when  returned,  remains  in  the 
abdomen  until  the  patient  assumes  the  erect  posi- 
tion, or  makes  some  effort;  while  the  swelling  in 
diffused  hydrocele  comes  back  immediately.  I 
have  found,  however,  that  the  omentum  comes 
down  quickly  in  some  omental  herniee,  and  that 
the  svvelling,  when  pushed  up,  does  not  reappear 
immediately  in  some  cases  of  diffused  hydrocele. 
I  have  observed  that  the  swelling  is  firmer  and 
more  irregular  on  the  surface  in  the  epiplocele  than 
in  the  watery  effusion  ;  and  that  the  latter  is 
larger  below  than  above,  while- these  proportions 
are  reversed  in  the  rupture."  (SuW  JSrnie,  Mem. 
1,  xxxii.  quoted  from  Lawrence,  On  Hernia,  5  th 
edit.  p.  251.)  Mr.  Lawrence  remarks,  that 
"the  distinction  of  the  two  cases  must  rest  on  the 
following  points  : — the  impulse  on  coughing  in  the 
rupture ;  the  complete  removal  of  the  swelling,  and 
the  sense  of  the  omentum  passing  up  into  the 
abdomen ;  its  visible  and  tangible  escape  from  the 
cavity  when  the  rupture  is  brought  down  again  by 
coughing,  and  the  free  natural  condition  of  the 
cord  and  ring  when  the  swelling  has  been  replaced. 
The  fluctuation  of  the  watery  tumor  at  its  lower 
part;  the  absence  of  impulse  in  coughing  ;  its  im- 
perfect removal  uader  pressure,  so  that  the  cord 
can  never  be  felt  in  a  natural  state ;  and  sometimes 
a  visible  enlargement  of  the  inguinal  canal  and  its 
neighbourhood  when  the  fluid  is  pressed  upwards." 

Mr.  Curling  thinks  that  an  irreducible  epiplo- 
cele would  be  even  more  liable  to  be  mistaken  for 
a  diffused  hydrocele.  In  cases  of  much  difficulty 
and  doubt,  an  opinion  should  not  only  be  guarded, 
but  any  operation  must  be  performed  with  caution. 
Scarpa,  indeed,  frankly  confesses  the  imperfection 
of  our  art  with  respect  to  the  diagnosis  in  these 
cases.  Diffused  hydrocele  is  distinguished  from 
encysted  hydrocele  of  the  cord  by  the  pyramidal 
and  somewhat  diffused  form  of  the  svvelling,  which 
extends  to  the  ring;  by  the  alteration  in  shape 
producible  by  pressure;  and  by  the  absence  of 
fluctuation  in  its  upper  part.  In  diffused  hydro- 
cele the  testicle  is  clearly  perceptible,  and  the  case 
cannot  well  be  mistaken  for  simple  hydrocele;  nor 
again  can  it  be  confounded  with  varicocele.] 

In  the  treatment  of  this  affection  it  is  recom- 
mended to  leave  it  alone  when  very  small,  and  a 
suspensory  bandage  to  be  worn ;  but  when  it  is 
large,  and  inconvenient  both  from  its  size  and 
weight,  according  to  Pott  the  only  method  of  cure 
which  it  admits  of  is  that  of  making  a  free  incision 
into  the  swelling.  But  this  is  by  no  means  void 
of  hazard,  and  has  led  to  fatal  consequences,  as 
mentioned  by  Pott.  [It  admits,  however,  of  tem- 
porary if  not  permanent  relief,  with  less  risk  than 
he  supposed.  For  as  the  cells  communicate  freely, 
It  is  not  necessary  to  make  a-large  incision  for  the 
removal  of  the  fluid,  one  or  two  acupunctures  in 


the  depending  part  of  the  tumor  being  sufficient  ■ 
to  enable  the  fluid  to  escape  into  the  areolar  tissue 
of  the  scrotum,  from  whiclx  it  will  be  removed  by 
absorption.  The  cyst  then  becomes  consolidated. 
Before  adopting  acupuncture,  blisters,  counter-irri- 
tant  plasters,  friction  with  camphorated  mercurial 
or  iodine  liniments,  and  a  suspensory  banda;^t- 
should  be  tried;  and  they  will  occasionally  prove 
successful.] 

Encysted  Hydrocele  of  the  Spermatic  Cord. — 
This  condition  occurs  more  frequently  in  children 
and  young  persons  than  in  adults.  The  same 
kind  of  disease  also,  sometimes,  is  met  with  in  the 
round  ligament  of  the  uterus,  and  accompanies  it 
through  the  abdominal  ring.  Hydrocele  of  the 
cord  was  known  to  the  ancients,  and  has  been 
accurately  described  by  Albucasis,  Celsus,  Paulus 
.^Sgineta,  and  others. 

It  is  much  more  frequent  than  diffused  hydrocele 
of  the  cord,  but  not  at  all  equal  in  frequency  to  that 
of  hydrocele  of  the  tunica  vaginalis.  Kicherand 
has  calculated  that  the  average  proportion  of  en- 
cysted hydroceles  of  the  cord  to  those  of  the  latter 
description  is  not  more  than  as  one  to  two  hundred. 
(Nosogr.  Cliir.  t.  iv.  p.  262,  ed.  4.) 

[The  cyst  is  formed  of  a  thin  transparent  mem- 
brane, possessing  the  ordinary  characters  of  a 
serous  membrane,  and  contains,  generally,  a  limpid 
aqueous  fluid,  with  little  or  no  albumen,  but  some- 
times a  straw-coloured  serum,  similar  to  the  fluid 
of  simple  hydrocele.  In  form  it  is  oval,  and  varies 
in  size,  but  seldom  exceeds  that  of  a  hen's  egg, 
and  is  usually  smaller.  It  is  loosely  attached  to 
the  vessels  of  the  cordj  which  are  situated  at  its 
back  part,  but  become  separated  and  displaced 
by  it.  The  investments  of  the  cyst  are  the  in- 
teguments, superficial  fascia,  external  spermatic 
or  intercolumnar  fascia,  musculo-aponeurotic  sheath 
of  the  crernaster  muscle,  and  fascia  transversalis. 
Its  situation  varies  along  the  com'se  of  the  cord, 
being  either  immediately  above  the  testicle,  in 
the  middle  of  the  cord,  or  just  below  the  abdo- 
minal ring,  and  even  within  the  inguinal  canal, 
Mr.  Curling  states  that,  usually,  there  is  a  single 
cyst,  but  occasionally  several  are  developed,  and  a 
chain  of  them  has  been  formed  along  the  cord. 

The  origin  of  encysted  hydrocele  of  the  cord  is 
attributed  to  a  partial  or  imperfect  obliteration  of 
the  prolongation  of  peritoneum,  formed  at  the 
period  of  the  descent  of  the  testicle,  and  in  con- 
sequence of  this  serous  membrane  remaining  un- 
closed at  one  or  more  spots,  an  isolated  sac  or  sacs 
are  left  in  the  course  of  the  spermatic  cord,  A 
cyst  of  this  kind,  when  distended  with  serum,  con- 
stitutes an  encysted  hydrocele.  "  Such  is  obviously 
the  mode  of  origin  of  this  affection  when  occurring 
in  infants,  and  no  doubt  in  adults  it  generally  ori- 
ginates in  the  same  way.  Jules  Cloquet  has  re- 
marked that  the  remains  of  the  peritoneal  process 
accompanying  the  testicles  in  their  descent  were 
met  with  in  male  subjects  of  all  ages,  and  he  men- 
tions, as  a  singular  circumstance,  that  they  were 
nearly  as  frequently  found  in  the  old  as  in  the 
young  subjects."    {Curling,  op.  cit,  p.  156,  ed.  2.) 

The  swelling  is  not  painful,  and  is  seldom  dis- 
covered until  it  has  attained  to  a  considerable  size 
The  swelling  is  oval  and  well  defined,  and  perfectljf 
distinct  from  the  testicle  and  epididymis,  wliicU 
are  to  be  felt  below  it.  Mr.  Curling  menUons  that 
the  vessels  forming  the  cord  can  generally  be  traced 
to  the  posterior  part  of  the  cyst.    It  undergoes  no 


HYDROCELE. 


1035 


alteration  from  change  of  posture,  is  not  affected 
by  coughing  or  sneezing,  and  occurs  very  soon 
alter  birth,  but  is  observed  at  all  periods  of  life.]^ 
Scarpa  observes  that  the  diagnosis  is  more  diffi- 
cult when  the  encysted  hydrocele  is  of  considerable 
bulk,  because  the  testis  is  buried,  as  it  were,  in 
the  tumor. 

[It  is  liable  to  be  mistaken  for  an  inguinal 
hernia.  The  size  and  shape  of  the  tumor,  and 
absence  of  the  signs  of  hernia,  will  readily  dis- 
tinguish between  the  two,  besides  that  it  does 
not  extend  up  to  the  ring.  If  the  tumor  is  small, 
and  near  the  abdominal  ring,  it  may  admit  of  being 
pushed  upwards  into  the  inguinal  canal,  a  circum- 
stance which  renders  the  diagnosis  rather  difficult. 
On  this  point  Mr.  Curling  remarks :  "  The  facility, 
however,  with  which  the  vessels  of  the  cord  can 
generally  be  felt  when  the  tumor  has  descended 
again,  and  the  parts  between  the  swelling  and  the 
ring  are  grasped  between  the  finger  and  thumb, 
will  enable  the  surgeon  to  ascertain  the  nature  of 
the  case.  But  if,  as  sometimes  happens,  the  cyst 
be  situated  within  the  inguinal  canal,  or  at  the 
opening  of  the  external  ring,  it  is  extremely  diffi- 
cult to  distinguish  the  swelling  from  a  hernia,  for 
it  disappears  under  pressure,  is  very  apparent  when 
the  patient  is  in  the  erect  position,  and  is  removed, 
or  is  less  manifest,  when  he  is  in  the  recumbent 
posture.  The  diagnosis  will  be  facilitated  by  ob- 
serving that  although  tlie  tumor  cannot  be  made 
to  descend  below  the  external  ring,  neither  can  it 
be  thrust  completely  into  the  abdomen  like  a  por- 
tion of  intestine."  {Diseases  of  the  Testis,  p.  160.) 
A  case  of  this  kind  is  related  by  the  last-named 
writer,  in  which  difficulty  was  experienced  in  the 
diagnosis,  for  above  the  swelling  there  was  a  slight 
hernial  descent. 

Besides  hernia,  this  affection  might  be  mistaken 
for  a  hydrocele  of  the  tunica  vaginalis,  and  some- 
times it  cannot  be  distinguished  without  difficulty 
from  an  encysted  hydrocele  of  the  testicle.  Indeed, 
as  has  been  observed  by  Mr.  Curling  and  others, 
cases  have  been  described  as  hydroceles  of  the  cord, 
with  fluid  containing  spermatozoa,  which  have  been, 
in  reality,  encysted  hydroceles  springing  from  the 
epididymis.  "  When  the  cyst  in  the  cord  is  situ- 
ated high  up,  the  distinction  is  clear;  but  when  it 
is  close  to  the  gland,  and  of  large  size,  so  that  the 
testicle  is  more  or  less  embedded  in  the  tumor, 
this  form  of  hydrocele  is  very  readily  mistaken  for 
an  encysted  hydrocele  of  the  testicle;  nor  is  the 
diagnosis  always  possible.  The  chief  distinctive 
mark  is  the  circumstance  that,  notwithstanding  its 
apparent  close  connection  with  the  gland,  the  cyst 
may  be  detached  by  manipulation,  and  proved  to 
be  formed  above,  and  distinct  from,  the  testicle  or 
epididymis;  whereas,  when  an  encysted  hydrocele 
of  the  epididymis  is  pushed  towards  the  ring,  the 
testicle  closely  follows  or  moves  with  it."  {Curl- 
ing, op.  cit.  p.  159.)] 

If  the  fluid  was  not  absorbed.  Pott  recommended 
the  cyst  to  be  punctured  in  young  children,  and 
divided  through  its  wlrole  length  in  adults.  Sir  J. 
Earle  proposed  treating  this  case  in  the  same  way  as 
the  hydrocele  of  the  tunica  vaginalis,  viz.  by  an 
injection  of  red  wine  and  water.  {On  Hydrocele,  p. 
1,54,  edit.  2.)  However,  an  injection  i'requontly 
fails,  and  is  less  certain  to  answer  tiian  the  excision 
of  a  part  of  the  cyst,  or  even  a  simple  incision  into  it, 
the  interior  of  the  cyst  being  properly  dressed  after- 
wards.   Dupuytren  cites  an  instance  in  which 


fatal  peritonitis  ensued  from  injection,  as  there 
was  a  communication  with  the  cavity  of  the  abdo- 
men. A  cautious  incision  into  the  cyst,  in  an 
obscure  case,  is  the  safest  plan ;  it  clears  away  all 
doubt.  (See  Dupuytren,  Clin.  Chir.  t.  iv.  p.  443.) 
1  have  practised  with  success,  in  three  or  lour  ex- 
amples, the  operation  of  cutting  down  to  the  cyst, 
and  removing  the  forepart  of  it,  as  described  by 
Bertrandt,  Hey,  Richerand,  and  others.  The 
cavity  is  then  to  have  a  little  soft  lint  put  into  it. 
In  this  way  the  wound  is  to  be  dressed,  till  granu- 
lations have  filled  up  the  cavity.  In  removing  a 
piece  of  the  cyst,  care  must  be  taken  not  to  injure 
the  spermatic  vessels.  {Dupuytren,  op.  cit.  p.  443.) 
Some  surgeons  merely  cut  into  the  swelling,  and 
then  introduce  the  lint.  Sir  Astley  Cooper  cures 
the  hydrocele  by  passing  a  small  seton,  of  three  or 
four  threads,  through  it,  which  is  a  mild  and  certain 
method.  (See  Sir  A.  Cooper,  On  the  Structure,  Sc., 
of  the  Testis.)  Sir  B.  Brodie  takes  out  the  seton 
in  about  a  week. 

[In  children,  the  hydrocele  often  disappears 
spontaneously,  and  Mr.  Curling  thinks  it  better 
not  to  interfere  with  it  in  them  or  adults,  so 
long  as  it  is  small  and  not  painful.  The  com- 
pound tincture  of  iodine  may  be  painted  over  the 
swelling  every  second  or  third  day;  and  if  it  be 
a^ source  of  annoyance  from  its  bulk,  acupuncture 
may  be  performed.  "  The  injection  of  the  tincture 
of  iodine  is  quite  applicable  to  this  form  of  hydro- 
cele, and  is  the  treatment  which  I  recommend  as 
both  safe  and  effectual."  (See  Curling,  On  Diseases 
of  the  Testis,  edit,  2,  p.  162.)  Mr.  Hey  considers 
the  simplest  and  often  the  most  efficient  agent  to 
be  local  depletion,  and  he  has  cured  many  by  the 
application  of  two  or  three  leeches.  Should  in- 
jection of  iodine  fail  after  puncture,  the  sac  may 
be  laid  open  and  filled  with  lint,  cotton  wool,  or 
charpie.  To  open  the  sac  by  elaborate  dissection, 
v/ith  a  view  to  its  removal,  he  states  is  not  justi- 
fiable. (See  Hey''s  Operative  Surgery,  edit.  2,  p. 
608.)  MM.  Malgaigne  and  Ricord  simply  punc- 
ture the  cyst,  and  then  keep  its  walls  in  appo- 
sition by  means  of  one  or  two  pins.  (See  Jamain, 
Fath.  et  Clin.  Chir.  t.  ii.  p.  539.)] 

[Encysted  Hydrocele  op  the  Testicle  and 
Epididymis.] 
[Besides  tlie  foregoing  varieties  of  hydrocele, 
there  are  others,  which  are  also  termed  encysted. 
The  effused  fluid  occupies  one  or  more  cysts  distinct 
from  the  sac  of  the  tunica  vaginalis.  "  They  may 
be  developed  in  three  situations  :  1.  Beneath  the 
visceral  portion  of  the  tunica  vaginalis  investing 
the  epididymis;  2.  Between  the  testicular  portion 
of  the  tunica  vaginalis  and  the  tunica  albuginea 
which  are  thus  separated  from  each  other.  3.  In 
connection  with  the  loose  or  reflected  portion 
of  the  tunica  vaginalis.  The  first  is  by  far  the 
most  common  situation,  the  two  hitter  are  very 
rare.  These  cysts  are  composed  of  a  thin  deli- 
cate membrane,  and  the  fluid  contained  in  them 
differs  from  that  of  simple  hydrocele  in  being  per- 
fectly limpid  and  colourless,  and  nearly  free  from 
albumen.  The  fluid  contains  molecular  granules 
in  great  abundance.  In  the  larger  cysts,  formed 
on  the  epididymis,  the  fluid,  instead  of  being  lim- 
pid, often  presents  an  opaline  opacity,  arising  from 
tho  presence  of  spermatozoa."  (See  Curling,  op. 
cit.  p.  131.)  When  tho  cysts  developed  in  the 
upper  part  of  the  epididymis  assumed  a  peduncu- 
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lated  form,  they  were  erroneously  supposed  by 
Morgagni,  Dupuytren,  and  others,  to  be  hydatids. 
Mr.  Curling  and  M.  Gosselin,  who  have  observed 
these  cysts  in  the  different  stages  of  their  production, 
have  shown  that  they  are  not  hydatids.  These 
pedunculated  cysts  never  acquire  a  large  size,  and 
seldom  exceed  that  of  a  currant.  M.  Gosselin 
states  that  similar  cysts  are  sometimes  developed 
in  the  little  appendage  to  the  tunica  vaginalis,  so 
often  found  connected  with  the  upper  part  of  the 
testicle.  According  to  the  same  observer,  these 
cysts  are  liable  to  be  developed  from  the  period  of 
puberty  to  the  age  of  thirty  or  thirty-five,  but  are 
rare  at  this  period.  After  the  age  of  forty,  they 
are  very  common,  having  been  met  with  by  him  in 
at  least  two-thirds  of  the  testicles  examined.  (See 
Gosselin,  Archives  Gcneralcs  de  Medecine,  4e  serie, 
t.  xvi.  p.  27,  and  liis  Translation  with  Notes  of 
Curling's  Work,  p.  190.) 

The  researches  of  Miiller  and  Kobelt  have 
shown  satisfactorily  that  the  small  cysts,  called 
hydatids  by  Morgagni,  which  are  so  often  seen 
upon  the  upper  end  of  the  epididymis,  and  which 
often  become  pedunculated,  are  not  really  new 
formations,  but  are  the  remains  of  some  of  the 
tubes  which  composed  the  Woolfian  bodies  of  the 
foetus.  The  Woolfian  bodies  consist  of  a  series  of 
parallel  tubes,  blind  at  one  end,  but  opening  by 
their  other  end  into  an  excretory  duct.  In  the 
male  subject,  as  development  proceeds,  this  excre- 
torj'  duct  of  the  Woolfian  body  becomes  converted 
into  the  canal  of  the  epididj-mis  and  vas  deferens; 
while  about  eighteen  or  twenty  of  the  tubes  become 
connected  by  their  free  or  blind  extremities  with 
the  generative  gland  (testis)  to  constitute  the  coni 
vasculosi  and  vasa  efferentia.  A  few  of  the 
uppermost  of  the  csecal  tubes  do  not  join  the  testis, 
but  remain  in  relation  with  the  upper  end  of  the 
epididymis,  where,  by  their  subsequent  enlarge- 
ment, they  may  constitute  the  cysts  formerly 
described  as  hydatids.  These  cysts  seldom  or 
never  acquire  any  size,  and  it  is  probable  that 
they  are  not  usually  concerned  in  the  formation 
of  the  ordinary  encysted  hydrocele,  but  that  the 
latter  is  an  independent  cyst,  developed  in  the 
areolar  tissue  connecting  the  tubes  of  the  epidi- 
dymis. This  view  is  borne  out  by  the  statement 
made  by  M.  Gosselin,  that  the  small  cysts  are 
habitually  found  on  the  postero-superior  aspect 
of  the  epididymis,  while  the  larger  ones  take  their 
origin  from  the  antero-inferior  surface,  beneath 
the  head  or  globus  major,  in  a  situation  where 
the  small  cysts  are  rare.  Some  of  the  lower  cfecal 
tubes  of  the  Woolfian  bodies,  like  the  upper 
ones,  do  not  join  the  testis;  these  either  disap- 
pear, or  remain  and  become  elongated  and  tor- 
tuous, and  constitute  the  vasa  aberrantia  of  Halier. 
For  an  interesting  account  of  the  structure  of  the 
Woolfian  bodies,  and  the  changes  which  they 
undergo  in  the  process  of  development  in  the 
two  sexes,  see  Cyclop,  of  Anat.  and  Physiol,  vol. 
V.  p.  593,  art.  Uterus  and  its  Appendages,  by 
Arthur  Farre,  M.D. 

Mr.  Curling  has  observed  the  encysted  hydrocele 
of  the  epididymis  in  all  its  variousmodifications,  from 
the  enlargement  simply  of  a  single  cyst,  to  the  com- 
plication occasioned  by  the  varied  development  of 
several.  As  a  cj'st  enlarges,  the  epididymis  becomes 
flattened,  and  displaced  to  one  side,  whilst  the 
testicle  is  found  either  in  front  or  at  the  bottom. 
It  is  sometimes  at  the  side,  but  rarely  at  the  pos- 


terior part  of  the  swelling.  The  tumor  is  in  general 
of  smaller  size  than  a  simple  hydrocele,  the  fluid 
commonly  not  exceeding  three  or  four  ounces  in 
qiiantit)'.  Mr.  Curling  has,  however,  removed  as 
much  as  thirty-two  ounces  from  a  single  cyst. 
When  the  hydrocele  is  composed  of  several  cysts, 
they  are  seldom  of  large  size,  but  form  a  more  or 
less  complicated  and  irregular  cluster.  The  cysts 
are  liable  to  become  filled  with  blood,  constituting 
a  variety  of  haeraatocele. 

When  an  encysted  hydrocele  forms  in  the  second 
situation,  namely,  between  the  tunica  albuginea 
and  the  inner  layer  of  the  tunica  vaginalis,  tlie 
cyst  is  generally  single  and  of  small  size.  As  it 
grows,  it  separates  the  two  membranes,  naturally 
closely  adherent  to  each  other.  According  to  Mr. 
Curling,  this  is  a  very  rare  form  of  hydrocele,  but 
some  specimens  of  it  are  preserved  in  our  London 
Museums. 

With  respect  to  the  third  variety,  also  extremely 
rare,  Mr.  Curling  remarks :  "  In  examining  a 
healthy  testicle  I  once  found  six  or  seven  small 
cysts  about  the  size  of  currants,  studding  the  sur- 
face of  the  loose  portion  of  the  tunica  vaginalis. 
Two  of  them  were  situated  in  a  part  of  the  mem- 
brane extending  up  the  cord.  They  projected  in- 
ternally, and  contained  a  limpid  fluid.  I  have 
twice  since  seen  a  similar  k  ind  of  cyst  in  the  same 
portion  of  the  tunica  vaginalis.  Similar  adven- 
titious cysts  have  also  been  found  on  the  internal 
surface  of  the  sac  of  a  simple  hydrocele,  and  a  pre- 
paration of  the  kind  is  contained  in  the  Hunterian 
Museum.  If  a  cyst  developed  in  this  membrane 
were  to  increase  to  any  size,  it  would  constitute  a 
swelling  which  might  appropriately  be  termed  an 
encysted  hydrocele  of  the  tunica  vaginalis." 

Mr.  Curling  has  made  many  examinations  of 
the  cysts  in  encysted  hydrocele  in  order  to  make 
out  how  they  are  formed,  and  he  is  satisfied  that 
they  are  independent  formations,  being  simply 
serous  cysts  developed  in  the  areolar  tissue  between 
the  collected  tubes  and  their  investing  serous  tunic. 

An  interesting  circumstance  in  connection  with 
this  form  of  hydrocele  is  the  occurrence  of  sperma- 
tozoa in  the  fluid  contents  of  the  cyst,  a  discovery 
made  by  Mr.  Listen  in  1843,  and  one  which 
appears  to  have  been  made  independently  by  Mr. 
Lloyd,  about  the  same  time.     (See  Med.  Cliir. 

vol.  xxvi.  p.  216,  368.)  Since  that  period 
they  have  been  met  with  in  a  large  number  of 
instances,  in  persons  of  various  ages,  and  in  cysts 
of  all  sizes,  from  that  of  a  filbert  to  the  largest 
which  the  hydrocele  attains.  When  very  numer- 
ous they  give  to  the  fluid  an  opaline  appearance 
resembling  cocoa-nut  milk  ;  indeed  this  appearance 
is  pronounced  to  be  characteristic  of  their  presence. 

They  are  often  as  lively  as  in  fresh  semen,  and 
sometimes  are  very  few.  Mr.  Curling  has  found 
them  more  frequently  in  the  larger  cysts,  and  has 
detected  them  in  cysts  tapped  for  the  first  time, 
and  also  in  small  cysts  connected  Avith  the  testicles 
removed  after  death. 

Their  presence  has  been  accounted  for  in  va- 
rious ways.  Mr.  Listen  suspected  that  the  cyst 
was  formed  by  the  dilatation  of  a  seminiferous 
tube.  This  view  is  opposed  by  Mr.  Curling, 
who  snys  that  the  cyst  is  quite  distinct  and  com- 
pletely separated  from  the  ducts,  though  close 
to  them.  Their  presence  has  been  attributed 
to  a  wound  of  an  adjoining  duct  in  the  opera- 
tion of  tapping ;  this  is  negatived  by  finding 
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them  in  cysts  tapped  for  the  first  time,  and  m 
others  never  before  opened  until  after  death.  Mr. 
Paget  considered  the  more  probable  explanation 
of  those  cases  to  bo  "  that  certain  cysts  seated 
near  the  organ  which  naturally  secretes  the  mate- 
rial for  semen  may  possess  a  power  of  secreting  a 
simiiarfluid."  (See  Surgical  Palhol.\o\.  ii.  p.  53.) 

His  theory  was  combated  by  Dr.  Macdonnell, 
who  supposed  that  in  the  first  instance  "  the  disease 
is  merely  a  simple  dilatation  of  one  of  the  ducts,  the 
result  of  contraction  or  obliteration  of  its  canal  from 
local  inflammation,  caused  by  some  injury  to  the 
part;  that,  after  some  time,  this  dilatation  gives  way 
and  pours  its  contents  into  the  cavity  of  the  tunica 
vaginalis,  in  which  they  accumulate,  in  some  in- 
stances without  interfering  with  the  functions  of 
the  membrane,  but  in  other  instances  the  serous 
membrane  takes  on  diseased  action,  and  its  secre- 
tion becomes  mixed  with  that  originally  poured 
out  from,  and  still  secreted  by,  the  ruptured  cyst." 
See  British  American  Journal  of  Medicine,  March 
1849,  and  Ranking's  Abstract,  vol.  x.  p.  98.)  In 
this  way,  he  observes,  we  can  understand  how  the 
fluid  may,  in  one  case,  present  a  limpid  appearance, 
devoid  of  albumen,  and  in  the  other  exhibit  a  co- 
pious admixture  of  albumen  and  a  variety  of 
colours  ;  and  in  both  we  may  find  many  or  few 
spermatozoa,  in  some  cases  alive,  in  others  dead 
and  partially  disorganised.  The  practical  deduc- 
tion drawn  from  this  is,  that  their  presence  should 
not  deter  an  attempt  at  radical  cure,  which,  if  not 
accomplished  by  one  method,  may  be  effected  by 
another. 

The  explanation  given  by  Mr.  Curling  is  very 
similar  to  Dr.  Macdonnell's;  it  is  as  follows  :  — 
'•'  The  explanation  which  I  offered  ghortly  after  the 
discovery  of  spermatozoa  in  these  cyats  was,  that 
their  presence  was  probably  owing  to  the  rup- 
ture of  one  of  the  tubes  of  the  epididymis,  and 
the  escape  of  semen  into  the  sac  of  the  hydrocele. 
The  close  proximity  of  the  efferent  tubes  to  the 
cyst,  the  slight  texture  of  the  ducts,  the  thin  and 
delicate  walls  of  the  sac,  and  the  liability  of  the 
part  to  contusion  and  injury  vvhen  a  swelling  even 
of  moderate  size  exists,  seemed  to  favour  this  view." 
(Op.  cit.  p.  138.)    In  investigating  the  history  of 
these  cases,  Mr.  Curling  found  in  a  majority  that 
swelling  had  formed  after  an  injury  to  the  testicle, 
so  that  it  was  most  probable  that  a  duct  had  been 
ruptured  by  the  contusion.    With  the  assistance 
of  Mr.  John  Quekett  he  succeeded  in  detecting  a 
communication  between  the  tubes  and  sac  in  two 
instances,  a  true  solution  of  the  presence  of  sper- 
matozoa in  encysted  hydroceles.    Luschka  states 
that  the  cavity  in  many  instances  communicates  so 
openly  with  the  seminiferous  canal  that  the  hyda- 
tid may  be  taken  to  represent  a  vesicular  dilata- 
tion of  the  extremity    of  the  latter,  projecting 
beneath  the  epididymis.    The  communication  with 
the  seminal  tube,  when  narrower  can,  however, 
always  be  demonstrated  by  the  introduction  of  a 
bristle,  or  by  mercurial  injection.    (Sec  Virohoio's 
Archiv  f.  Path.Anat.n.  I'hijsioL  vol.  vi.  p.  310, 
and  Curling's  Work,  p.  142.)    In  those  cases  of 
hydrocele  of  the  tunica  vaginalis  which  have  been 
said  to  contain  spermatozoa,  it  is  believed  that 
they  may  have  been  in  reality  encysted  hydro- 
celes; or  examples  of  a  combination  of  the  two 
conditions,  in  which  the  encysted  hydrocele  liad 
burst,  and  its  contents  had  escaped  into  the  cavity 
of  a  hydrocele  of  the  tunica  vaginalis.  The  diagnosis 


between  the  two  conditions  is  acknowledged  to  be 
very  difficult,  but  the  observations  of  several  accu- 
rate investigators  rather  confirni  the  presence  of 
spermatozoa  in  some  instances  of  vaginal  hydro- 
cele, although  their  occurrence  is  admitted  to  be 
extremely  rare.  Mr.  Lloyd  believes  that  in  some 
cases  he  obtained  them  from  hydroceles  of  the 
tunica  vaginalis,  and  his  belief  was  confirmed  by 
the  examination  of  a  case  after  death,  as  stated  by 
Mr.  Paget.    (See  Surgical  Fath.  vol.  ii.  p.  SS.) 

Mr.  Miller  thinks  "  it  is  still  matter  of  dispute 
whether  these  had  escaped  from  an  accidental 
wound  or  giving  way  of  the  tubiilar  structure,  either 
of  the  testicle  or  of  the  epididymis;  or  whether 
the  cyst  from  which  they  were  derived  had  been 
formed  by  dilatation  of  the  tubular  structure  —  as 
takes  place  in  lacteal  tumors  of  the  breast,  and 
in  ranula.  If  the  latter  opinion  prove  true,  as  is 
inclined  to  by  Mr.  Liston,  little  benefit  need  be 
expected  to  result  from  injection  in  such  cases." 
(See  Practice  of  Surgery.) 

An  encysted  hydrocele  of  the  testicle,  or  epididy- 
mis, commences  imperceptibly,  increases  gradually, 
and  produces  no  pain.  When  as  large  as  a  grape 
or  walnut  it  may  remain  stationary  for  many  years. 
It  can  be  felt  through  the  scrotum,  with  the  testicle 
of  an  irregular  form.  It  sometimes  continues  to 
grow  until  it  forms  a  tense  elastic  swelling,  twice, 
thrice,  or  even  four  times  the  size  of  the  testicle, 
but  which  seldom  becomes  so  large  as  a  simple 
hydrocele.  In  large  tumors  the  situation  of  the 
testicle  may  be  ascertained,  as  in  simple  hydrocele, 
by  transmitted  light,  by  the  solid  feel  at  one  part, 
and  the  pain  there  on  pressure.  If  two  or  more 
cysts  are  present,  the  tumor  in  the  scrotum  is 
lobular,  but  the  elastic  fluctuating  cysts  can  gene- 
rally be  distinguished  from  the  solid  gland.  In 
some  cases  more  pain  is  felt  than  in  other  forms 
of  hydrocele,  the  uneasiness  extending  up  to  the 
loins.  The  pain  is  generally  relieved  by  punc- 
turing the  cysts. 

In  endeavouring  to  form  a  correct  diagnosis  the 
following  facts  must  be  remembered  :  the  gland  is 
differently  placed  to  what  it  is  in  ordinary  hydro- 
cele, being  generally  in  front  or  at  the  bottom  of 
the  tumor  ;  the  smaller  size  of  the  swelling,  and 
the  limpid  and  colourless  character  of  the  fluid 
evacuated.    As  the  position  of  the  testicle  is  liable 
to  variation  in  ordinary  hydrocele,  the  nature  of 
the  case  cannot  always  be  determined  with  accu- 
racy until  the  cyst  has  been  punctured  and  the 
nature  of  the  fluid  ascertained.    By  this  means 
Mr.  Curling  made  out  a  small  encysted  hydrocele 
combined  with  a  large  varicocele  ;  the  diagnosis 
was,  however,  difficult,  as  the  dilated  veins  con- 
cealed the  cyst,  and  rendered  fluctuation  indistinct. 
A  few  drops  of  milky  fluid  containing  spermatozoa, 
which  were  obtained  by  puncture  with  a  needle, 
rendered  the  nature  of  the  case  sufficiently  clear. 
If  the  hydrocele  is  niultilocular,  fluctuation  and 
transparency  are  usually  indistinct.    M.  Sedillot 
thinks  that  the  term  spermatic  hydrocele  is  the 
best  suited  for  this  form  of  hydrocele,  in  conse- 
quence of  its  nature  and  the  impossibility  usually 
of  distinguishing  it  from  ordinary  hydrocele.  (See 
Union  Mcdicale,  1857). 

The  treatment  is  almost' solely  confined  to  iodine 
injections,  as  practised  by  Curling,  Macdonnell, 
and  many  others,  with  results  on  the  whole  of  a 
most  satisiiictory  nature.  Mr.  Curling  advises  non- 
interference if  the  tumor  is   small  and  painless. 
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If  troublesome  from  its  size,  acupuncture  or  the 
trocar  may  be  applied  either  at  tlie  back  or  the 
side  of  the  hydrocele,  in  order  to  avoid  wounding 
the  testicle,  the  exact  situation  of  which  should  first 
be  ascertained.  The  relief  sometimes  proves  perma- 
nent, as  in  a  case  related  by  Curling  (p.  141),  but 
more  generally  the  fluid  collects,  and  it  becomes 
necessary  to  employ  other  means  of  effecting  a 
radical  cure,  and  iodine  does  this.  The  seton  in 
the  hands  of  many  surgeons  has  not  answered,  and 
is  now  abandoned.  When  there  are  small  cysts, 
one  only  at  a  time  should  be  operated  upon,  and 
the  result  watched  before  meddling  with  the  others. 
A  curious  case  of  the  kind  is  recorded  in  the  work 
of  the  last  named  author.] 

Hydhocele  op  the  Tunica  Vaginalis, 
or  common  hydrocele,  is  an  accumulation  of  fluid 
in  the  cavity  of  this  membrane,  without  any  open 
communication  existing  between  such  cavity  and 
that  of  the  peritoneum.  If  this  communication  pre- 
vailed, the  disease  would  be  termed  congenital  hydro- 
cele, which  is  less  frequently  noticed. 

[Common  hydrocele,  or  dropsy  of  the  tunica  vagi- 
nalis, is  a  purely  local  affection,  resulting  from  a  dis- 
turbance of  the  nicely-adjusted  balance  between  the 
functions  of  secretion  and  absorption.  The  same 
general  causes  which  give  rise  to  effusion  in  other 
serous  membranes  no  doubt  operate  occasionally  in 
hydrocele;  but  besides  these,  the  exposed  and  de- 
pending situation  of  the  testicle,  the  liability  of  its 
vessels  to  obstruction,  and  the  irregular  exercise  of 
its  functions,  will  account  for  the  frequency  of  this 
affection.  Sir  Astley  Cooper  looked  upon  common 
hydrocele  as  the  result  of  relaxation  in  the  arteries 
and  veins,  rather  than  the  effect  of  inflammation.  {Sir 
A.  Cooper,  On  the  Structure,  ^c.  of  Hie  Testis,  p.  1 7C.) 
A  varicose  state  of  the  spermatic  veins  is  believed  by 
Ruysch  and  Rokitansky  to  be  a  cause  of  hydro- 
cele, but  although  these  veins  are  sometimes  vari- 
cose in  patients  afflicted  with  hydrocele,  the  latter 
affection  more  frequently  exists  without  the  con- 
dition of  the  veins  specified;  so  that  it  cannot  be 
regarded  as  a  cause  of  the  effusion  of  fluid  in  the 
tunica  vaginalis.  Violent  strains  or  great  fatigue, 
or  a  slight  blow  on  the  gland  occasionally  give  rise 
to  hydrocele.  In  many  such  cases  the  effusion  is 
attributed  to  a  low  degree  of  inflammation  of  the 
tunica  vaginalis.  Mr.  Curling  has  observed  marks 
of  previous  inflammation  in  the  sacs  of  hydro- 
celes. In  some  few  instances  this  surgeon  has  met 
with  hydrocele  imder  circumstances  which  lead 
him  to  suspect  that  the  disease  was  connected  with, 
or  sympatlietic  of,  a  chronic  affection  of  the  nrethra, 
as  stricture  and  morbid  irritation  in  the  canal. 
Loose,  accidental  bodies  in  the  tunica  vaginalis  give 
rise  to  hydrocele,  from  the  irritation  they  produce. 
Although  disturbed  states  of  the  circulation,  from 
disease  of  the  heart,  commonly  give  rise  to  eft'usion 
in  other  serous  cavities,  it  is  but  seldom  that  hy- 
drocele is  produced  by  it.  In  cases  of  general 
anasarca,  however,  slight  effusion  has  been  met 
with  by  Mr.  Curling  and  other  writers.] 

In  most  instances  a  hydrocele  takes  place  with- 
out any  evident  cause,  though,  in  a  few  cases,  it 
has  appeared  to  be  the  effect  of  a  contusion,  or  of 
rough  long-continued  friction  of  the  scrotum.  The 
disease  is  observed  to  affect  persons  of  the  best 
health,  and  most  robust  constitution,  as  well  as 
others;  and  its  existence  seems  quite  unconnected 
■with  dropsy  or  debility.    In  short,  it  may  be  re- 


garded as  a  disease  entirely  of  a  local  nature.  Its 
production  is  so  slow  and  gradual,  and  at  the  same 
time  so  void  of  pain,  that  the  patient  seldom  at- 
tends to  it  vnuil  it  is  of  some  size.  Sometimes, 
however,  it  is  produced  very  suddenlj',  and  soon 
attains  considerable  magnitude. 

[Hydrocele  is  a  disease  which  occurs  in  persons 
of  all  ages,  and  in  all  ranks  in  life,  and  in  most 
climates,  but  is  especially  frequent  in  warm  coun- 
tries. It  is  observed  in  newly-born  children  (Poll, 
and  others)  and  young  infants,  and  is  then  usually 
of  the  congenital  form ;  but  is  perhaps  more  common 
at  the  middle  period  of  life.  Velpeau  found 
twenty-seven  persons,  out  of  sixty  cases  of  hydro- 
cele, affected  between  the  ages  of  thirty  and  fifty. 
(La  Fresse  Medicale,  Mai  1837.)  In  1000 
cases  of  hydrocele,  treated  by  iodine  injection,  at 
the  native  hospital  of  Calcutta,  none  of  the  pa- 
tients were  less  than  eighteen  years  of  age;  214 
were  from  eighteen  to  twenty-five  years;  473 
were  from  twenty-six  to  thirty-five;  257  from 
thirty-six  to  forty-five;  and  56  from  forty-six  to 
seventy.  {Gazette  Medicale  de  Paris,  tom.  xvi. 
1838,  p.  561.)] 

The  fluid  of  hydrocele  is  usually  transparent, 
and  of  an  amber,  pale  yellow,  citron,  or  straw 
colour,  and  resembles  the  serum  of  the  blood;  but 
sometimes  it  is  thick  and  dark  coloured  from  the 
admixture  of  blood.  Its  specific  gravity  is  usually 
about  1024,  and  it  contains  albumen  and  salts  in 
varying  proportions.  Occasionally  a  quantity  of 
flabby  matter,  or  flocculent  albumen,  is  found  float- 
ing on  the  fluid ;  and  in  old  people  it  frequently' 
contains  an  abundance  of  cholesterine,  in  the  form 
of  a  multitude  of  minute  shining  particles. 

[The  quantity  of  serum  present  is  usually  eight 
or  ten  ounces,  but  it  varies  considerably.  Mr. 
Curling  says  in  this  country  it  seldom  exceeds 
twenty  ounces,  though  it  has  been  known  to 
amount  to  several  pints  (he  has  met  with  forty- 
eight  ounces  in  one  case).  Mr.  Cline  removed 
from  Gibbon,  the  historian,  as  much  as  six  quarts. 
(Sir  A.  Cooper's  Lectures,  by  Tyrrel,  vol.  ii. 
p.  92.)  This  was  the  largest  Sir  Astley  Cooper 
had  heard  of.  A  hydrocele  has  been  seen  of  such 
a  magnitude  that  it  hung  down  to  the  knees.  {Sir 
B.  Brodie,  in  Lond.  Med.  Gaz.  vol.  xiii.  p.  89.) 
Dr.  J.  G.  Davey  met  with  a  case  in  Ceylon,  in 
which  the  hydrocele  was  hardly  smaller  than  the 
body  of  a  robust  child.  It  reached  far  below  the 
knees,  its  diameter  being  so  great  as  to  interfere 
very  materially  with  progression.  It  was  only 
partially  evacuated  on  the  first  tapping,  and  about 
a  gallon  of  fluid  was  withdrawn.  {Brit.  Med. 
Jour.  1857,  p.  593.)  Of  1000  cases  of  hydro- 
cele which  occurred  at  the  native  hospital  ot  Cal- 
cutta, in  a  table  constructed  by  Dr.  Dujat,  the 
quantity  of  serum  evacuated  varied- from  less  than 
ten  to  upwards  of  one  hundred  ounces.  Of  370 
cases  of  double  hydrocele,  the  fluid  was  more 
abundant  on  the  right  side  in  109,  and  on  the  left 
side  in  128.  Of  the  630  cases  of  single  hydrocele, 
in  rather  more  than  a  third  of  the  number  the  quan- 
tity of  fluid  was  under  ten  ounces;  in  two-sevenths  it 
was  from  ten  to  nineteen  ounces;  in  nearly  a  third, 
from  twenty  to  fortj'-nine;  and  in  eighteen  cases 
the  quantity  of  serum  was  from  fifty  to  hundred 
and  twenty  ounces.  Dr.  Jones  records  an  instance  of 
hydrocele  in  his  work  on  Surgery,  which  contamed 
two  gallons  of  fluid.  (See  System  of  Surgery,  by 
Samuel  D.  Gr6i/>,  M.D.  vol.  ii.  1859,  p.  944.) 


Velpeau,  Gerdy,  and  Dujat  found  the  hydrocele 
to  be  more  frequent  on  the  left  than  on  the  right 
side,  whilst  Mr.  Curling's  experience  showed  it  to 
be  mora  common  on  the  right.  Tiie  last  surgeon 
met  with  six  double  hydroceles  in  115  cases. 
There  can  be  no  doubt  that  the  double  form  is 
mora  common  in  hot  climates,  for  M.  Dujat  tabu- 
lated 370  out  of  1000  cases  in  the  native  hospital 
of  Calcutta,  In  young  infanta  it  is  usually  single, 
but  is  sometimes  met  with  double.] 

The  usual  situation  of  the  testicle  in  simple 
hydrocele  is  two-thirds  of  the  way  down  the 
tumor,  at  its  posterior  part,  [or  rather  below  the 
centre  of  the  sac]  But  as  Sir  Astley  Cooper 
has  correctly  explained,  a  great  deal  of  irregu- 
larity is  met  with  in  this  respect,  the  testis  being 
sometimes  in  front  of  the  hydrocele,  a  circum- 
stance arising  from  the  existence  of  adhesions  be- 
tween the  inner  and  outer  layer  of  the  serous  mem- 
brane at  its  forepart,  previously  to  the  formation  of 
the  hydrocele.  The  testis  is  sometimes  found  at  the 
bottom  of  the  swelling,  as  is  exemplified  in  a  pre^ 
paration  shown  by  the  same  gentleman,  where  the 
fluid  had  been  prevented  from  descending  below 
and  in  front  of  the  testis  by  the  inner  and  outer 
coats  of  that  organ  being  so  connected  together  by 
the  adhesive  inflammation.  He  has  one  specimen 
in  which  the  fluid  was  situated  only  at  the  sides  of 
tbe  testis,  adhesions  having  prevented  its  accumula- 
tion at  other  points;  and  another,  in  which  the 
hydrocele  seems  as  if  it  had  arisen  from  the  tunica 
vaginalis,  in  the  same  manner  as  an  aneurismal 
sac  is  occasionally  formed  from  the  coats  of  an 
artery.    (Sir.  A .  Cooper,  On  the  Testis,  Sfc.) 

[The  position  of  the  testicle  in  front,  according  to 
Mr.  Curling,  mayalso  be  owing  to  an  original  inver- 
sion of  the  organ,  in  which  the  free  surface  pre- 
senting backwards,  the  fluid  collects  in  that  di- 
rection, and  presses  the  testicle  to  the  front  of  the 
sac.  Adhesions  sometimes  occur,  producing  a  sac- 
culated arrangement,  and  form  what  is  termed 
muliilocular  hydrocele;  and  it  is  stated  that  occa- 
sionally the  cysts  thus  formed  have  no  commu 
nication  with  each  other.  In  two  instances  Mr. 
Curling  has  seen  a  membranous  partition  in  the 
sac  of  a  hydrocele,  separating  it  into  two  distinct 
cavities,  formed  by  a  layer  of  false  membrane;  but 
such  a  separation  is  extremely  rare,  and  he  be 
lieves  that  what  is  called  the  multilocular  hydro 
cele  is,  in  general,  either  a  form  of  the  encysted 
or  a  complication  of  the  vaginal  and  encysted. 

The  same  surgeon  speaks  of  a  kind  of  sac  or 
pouch,  often  met  with  in  hydroceles,  which  is  not 
commonly  described.  It  is  situated  on  the  inner 
side  of  the  testicle,  but  the  opening  into  it 
always  found  on  the  outer  side,  between  the  body 
of  the  gland,  and  the  middle  of  the  epididymis, 
This  sac,  which  varies  much  in  size,  is  formed  by 
the  distension  of  the  cul  de  sac,  which  he  has  des- 
cribed as  existing  naturally  at  this  part.  Two 
examples  of  this  kind  of  pouch  are  contnincd  in 
the  Hunterian  Museum,  one  of  which  is  figured  in 
his  work.  {Curling,  op.  cit.  p.  79.)  In  large 
hydroceles  the  epididymis  is  usually  flattened, 
elongated,  and  displaced;  and  instead  of  a  pouch 
being  formed,  the  central  part  of  the  epididymis 
is  drawn  to  some  distance  from  the  body  of  the 
testicle.  In  the  hydroceles  of  children,  the  testis 
occupies  a  lower  situation  than  the  same  organ  in 
the  hydroceles  of  adult  persons,  and  the  swelling 
passes  further  up  towards  the  abdominal  ring.  The 
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hydrocele,  in  fact,  is  in  them  situated  rather  in 
front  of  the  cord,  than  of  the  testis,  which  is  always 
at  the  lower  iind  back  part  of  the  swelling.] 

Dupuytren  and  Sir  Astley  Cooper  relate  cases 
in  which  the  trocar  had  been  passed  into  the  tes- 
ticle, which  was  adherent  in  front,  and  such  facts 
prove  the  necessity  of  always  endeavouring  to 
learn  the  precise  situation  of  the  gland  by  manual 
examination,  before  an  operation  is  attempted. 
When  the  surgeon  presses  rather  strongly  on  that 
organ,  he  will  feel  the  part  much  firmer  than  the 
rest  of  the  tumor,  and  the  patient  will  complain 
of  a  severe  and  peculiar  pain. 

[The  following  are  the  symptoms  and  general 
characters  of  simple  hydrocele  : — an  oval  or  pyri- 
form  elastic  swelling,  with  sensible  fluctuation,  and 
smooth  and  even  surface,  commencing  in  the  scro- 
tum, and  extending  upwards.    At  its  back  part 
there  is  a  firmer  and  more  solid  feel  from  the 
position  of  the  testicle,  which  can  then  be  com- 
pressed, and  if  the  hydrocele  be  not  too  large,  the 
spermatic  cord  can  be  felt  above  it.    The  larger 
the  hj-drocele,  the  more  tense  it  becomes,  and  the 
cutaneous  veins  are  prominent ;  sometimes  it  is  so 
soft  and  lax  that  both  the  testicle  and  the  fluid 
surrounding  it  are  easily  discoverable.    The  penis 
is  partly  or  wholly  buried  in  the  swelling,  and  the 
surroundingskin  is  drawn  forwards  into  the  scrotum, 
giving  to  the  orifice  of  the  prepuce  a  form  resem- 
bling the  umbilicus.     The  tumor  is  perfectly  in- 
dolent, in  itself  is  painless,  but  according  to  its 
dimensions,  if  unsupported,  causes  a  degree  of 
uneasiness  in  the  loins.    If  examined  by  trans- 
mitted light,  it  is  found  to  be  transparent  through- 
out, except  at  the  position  of  the  lesticle,  where  it 
is  opaque.   Its  progress  is  slow,  and  after  attaining 
to  a.  certain  size  it  remains  stationary;  but  occa- 
sionally it  continues  to  enlarge  without  cessation.] 
The  transparency  of  the  tumor,  according  to 
Pott,  is  the  most  fallible  and  uncertain  sign  belong- 
ing to  it  ;  it  is  a  circumstance,  says  he,  which  does 
not  depend  upon  the  quantity,  colour,  or  consistence 
of  the  fluid  constituting  the  disease,  so  much  as  on 
the  uncertain  thickness  or  thinness  of  the  contain- 
ing bag,  and  of  the  coverings  of  the  tunica  vagi- 
nalis.    If  they  are  thin,  the  fluid  limpid,  and  the 
accumulation  made  so  quick  as  not  to  give  the 
tunica  vaginalis  time  to  thicken  much,  the  rays  of 
light  may  sometimes  be  seen  to  pass  through  the  tumor. 

With  respect  to  Pott's  remarks  on  the  trans- 
parency of  the  swelling,  as  a  symptom  of  hydro- 
cele, they  are  correct  in  the  main,  inasmuch  as  the 
absence  of  this  sign  is  no  proof  that  the  disease  is 
not  of  this  nature.  But  on  the  other  hand,  it 
should  have  been  explained  that,  ichen  the  trans- 
parency is  present,  it  is  one  of  the  surest  viarks  of 
this  species  of  hydrocele. 

[Mr.  Curling  properly  observes  that  the  value 
of  transparency,  as  a  sign  of  hydrocele,  is  un- 
derrated in  these  remarks.  In  ordinary  cases 
the  surgeon  should  certainly  be  able  to  detect  the 
disease  toithoul  its  assistance;  and  this  is  the  more 
necessary,  as  its  absence  is  no  proof  that  the  tumor 
is  not  a  hydrocele.  But  it  would  be  absurd,  he 
adds,  to  reject  the  aid  of  a  symptom  which,  when 
present,  constitutes  one  of  the  most  certain  signs 
of  the  disease,  because  of  its  inconstancy;  and,  in 
the  present  day,  there  are  few  surgeons,  even  of 
experience,  who  do  not  avail  themselves,  in 
cases  of  doubt,  of  this  ready  and  simple  mode  of 
examination.    (Op.  cit.  p.  87.) 
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Independently  of  the  diagnosis,  there  are  otlier 
advantages  in  it,  for  the  exact  position  of  the 
testicle  can  always  be  ascertained;  and  this  is  of 
the  more  importance  in  the  encysted  form  of 
hydrocele,  or  where  there  is  inversion  of  the 
testicle,  so  that  the  risk  of  injury  may  be  avoided. 
It  is  usual  to  examine  a  hydrocele  in  a  dark  room, 
with  a  lighted  candle,  the  tumor  being  thrust  for- 
ward by  the  hand  grasping  it  from  behind,  whilst 
the  edge  of  the  other  hand  is  applied  to  the  front 
of  the  tumor  in  order  to  intercept  the  liglit  from 
the  candle.  A  common  stethoscope  is  often  em- 
ployed to  detect  the  position  of  the  testicle.  Segalas 
recommended  the  use  of  a  tube  in  doubtful  cases. 

In  old  hj^droceles  the  sac  is  often  very  much 
thickened,  together  with  the  surrounding  tissues. 
It  is  occasionally  indurated,  and  in  the  lapse 
of  years  becomes  apparently  ossified.  These  altera- 
tions have  been  attributed  to  the  effusion  of  fibrin 
on  the  parietal  portion  of  the  tunica  vaginalis. 
Cartilaginous  and  calcareous  concretions  are  some- 
times found  in  the  fluid  in  long  existing  examples 
of  the  disease.  They  have  been  observed  by  Sir 
A.  Cooper,  Curling,  Laennec,  Gosselin,  and  many 
others.  The  glandular  structure  of  the  testicle  is 
usually  sound,  although  it  may  have  become  flat- 
tened by  the  compressed  fluid.] 

Occasionally  the  tumor  is  constricted  in  its 
middle,  so  as  to  present  the  hour-glass  shape.  This 
is  the  hydrocele  en  bissac  of  French  pathologists. 
The  two  portions  for  a  certain  time  communicate, 
but  at  length,  the  opening  between  them  may 
become  obliterated.  [This  peculiarity  is  observable 
in  children  after  birth,  from  the  tunica  vaginalis 
being  unobliterated  for  some  distance  along  the 
cord,  The  contraction  is  found  just  above  the 
testicle,  corresponding  to  the  point  where  the 
obliteration  of  peritoneum  usually  takes  place.]  A 
gentleman  applied  to  Sir  B.  Brodie  with  an  hour- 
glass hydrocele.  The  water  was  drawn  off  from 
the  lower  part,  and  in  doing  that,  it  emptied  also 
the  upper.  A  year  later  the  operation  was  re- 
peated, but  now  the  tumor  formed  two  distinct 
compartments,  the  constriction  having  completely 
obliterated  the  communication.  Another  puncture 
was  therefore  requisite.  (Sir  B.  Brodie,  Lond. 
Med.  Gaz.  for  1833-34,  p.  91.)  [A  somewhat 
similar  contraction  is  sometimes  produced  by  bands 
of  adhesions  between  the  surfaces  of  the  tunica 
vaginalis.  In  consequence  of  the  sac  and  its  in- 
vesting tissues  yielding  unequally  to  the  pressure 
of  the  fluid,  the  surface  of  the  tumor,  instead  of 
being  smooth  and  even,  may  be  more  or  less  irre- 
gular and  unequal. 

The  fluctuation  will  be  found  to  vary  according 
to  the  quantity  of  fluid,  and  the  thickness  or 
thinness  of  the  vaginal  coat.  The  size  of  the 
hydrocele  has  been  noticed  to  vary,  being  larger 
and  more  tense  in  the  after  part  of  the  day  than 
in  the  morning,  and  this  has  depended  upon  some 
slight  absorption  during  the  night,  when  the  parts 
have  lain  at  rest.]  From  the  prominence  of  the 
tumor  it  is  very  liable  to  bo  ruptured  by  an 
accidental  blow,  and  if  a  blood-vessel  is  burst,  the 
hydrocele  is  converted  into  a  ha:matocele.  (See 
II^matocelk).  In  other  instances,  the  fluid 
simply  escapes  into  the  areolar  tissue,  and  the 
swelling  subsides.  Sir  B.  Brodie  relates  a  case  in 
which  these  circumstances  happened,  but  the 
disease  returned,  and  was  afterwards  cured  in  the 
usual  way.     Bertrandi  and  Sabatier  have  known 


a  cure  follow  Violent  efforts  in  coughing,  or  expel- 
ling  the  urine.  Loder  records  a  cure  which  arose 
from  the  tunica  vaginalis  being  burst  by  the  kick 
of  a  horse.  Similar  facts  are  cited  by  MM. 
Boyer,  Serre,  and  Bertrandi.  In  a  case  under  M. 
Roux,  on  the  day  fixed  for  tapping  the  hydrocele, 
the  fluid  had  all  disappeared.  (See  Al/.  Felpeau, 
Nouv.  Elem.  de  Mid.  Oper.  t.  iii.  p.  511.) 

[Although  the  diagnosis  of  a  hydrocele  may  ge- 
nerally be  made  out  with  facility,  it  is'nevertheleis 
liable  to  be  confounded  with  various  tumors  of  the 
testicle,  of  which  medullary  cancer  is  one  of  the  more 
important,  and  also  with  inguinal  hernia,  and  ha:- 
matocele.  In  malignant  disease  of  the  testicle 
"  the  progress  of  the  malady,  the  absence  of  pain, 
the  regularity  in  the  form  and  extent  of  the  swel- 
ling, and  the  appearances  of  fluctuation  in  the 
degenerated  gland,  might  sometimes  give  rise  ta 
error.  The  following  signs,  however,  will  help  us 
to  recognise  the  true  nature  of  the  disease  :  —  in 
cancer,  besides  softened  spots,  we  find  others  harder 
again,  which  do  not  occupy  the  position  of  the  tes- 
ticle, and  throughout  which  pressure  does  not 
produce  that  active  pain  which  ensues  when  the 
testicle  is  compressed  ;  a  hydrocele  ia  transparent, 
whereas  a  cancerous  tumor  is  opaque."  (See 
Nelaton,  Path.  Chir.  t.  v.  p.  611.)  Sometimes  it 
is  almost  impossible  to  distinguish  between  the 
two,  notwithstanding  these  precautions;  such  cases 
have  occurred  to  Dupuytren,  Curling,  and  others. 
In  obscure  cases  it  is  recommended  to  introduce  a 
grooved  needle  or  fine  trocar  into  the  swelling,  when, 
if  the  case  be  hydrocele,  the  escape  of  fluid  would 
at  once  manifest  the  nature  of  the  disease.  The 
case  of  Mr.  Curling  was  an  indolent  tumor  of 
small  size  in  the  scrotum  of  an  old  man  ;  it  was 
irregular  and  uneven,  felt  solid,  and  weighed 
heavy,  and  it  was  uncertain  whether  it  was  morbid 
enlargement  of  the  gland,  a  htematocele,  or  a  hy- 
drocele with  the  sac  unusually  thickened  and  indu- 
rated. He  died  of  disease  of  the  chest,  and  the 
tumor  was  found  to  be  a  hydrocele,  the  sac  of 
which  was  lined  with  a  thick  and  very  dense  false 
membrane,  and  contained  a  soft  oleaginous  sub- 
stance, consisting  chiefly  of  cholesterine.  The 
difficulty  of  diagnosis,  in  cases  of  cartilaginous 
thickening  of  the  tunica  vaginalis,  has  been  well 
attested  by  Dupuytren. 

In  inguinal  hernia  the  tumor  is  developed  at 
the  ring,  and  gradually  descends,  whereas  in  hy- 
drocele the  swelling  commences  at  the  lower  part 
of  the  scrotum.  The  spermatic  cord  is  felt  above 
the  tumor,  but  in  hernia  it  is  either  traced  along 
the  back  of  the  swelling,  or  not  at  all  observed. 
The  testicle  cannot  be  felt  distinctly  in  hydrocele, 
but  in  hernia  the  gland  can  be  readily  perceived  at 
the  bottom  of  the  swelling;  and, las-tlj',  in  hydrocele 
there  is  no  impulse  on  coughing,  and  the  tumor 
mostly  remains  of  one  size.  (See  Hernia.)  The 
diagnosis  between  hydrocele  and  hoematocele  is 
oftentimes  extremely  difiicult,  but  transparency 
docs  not  exist  in  the  latter,  and  the  surgeon  will 
be  guided  in  some  measure  by  the  patient's  pre- 
vious history.     (See  ILismatocele.)] 

Independently  of  the  diagnosis  between  a  hj-- 
drocelo  and  the  affections  already  named,  it  must 
bo  remembered  that  it  may  be  complicated  with 
disease  of  the  testis,  hernia,  cirsocele,  hydrocele  ot 
a  hernial  sac,  or  encysted  hydrocele  of  the  cord. 

A  collection  of  fluid  in  the  tunica  vng'nans, 
complicated  with  chronic  induration  and  eniaig 


ment  of  the  testicle,  is  well  known  under  the  name 
of  hydro-iarcocele. 

"  Here  (as  Sir  Benjamin  Brodie  has  remarked), 
there  is  local  cause  of  irritation.  The  tumor  of 
the  testicle  keeps  up  an  increased  secretion  of  fluid 
from  the  inner  surface  of  the  tunica  vaginalis,  just 
in  the  same  manner  as  a  solid  tumor  of  any  kind, 
projecting  into  the  cavity  of  the  abdomen,  may 
lay  the  foundation  of  one  kind  of  ascites,  or  as  a 
medullary  tumor  of  the  lung,  projecting  into  the 
cavity  of  the  chest,  may  produce  hydrothorax." 
{Loud.  Med.  Gaz.  vol.  xiii.  p.  89.)  In  some  in- 
stances of  tliis  disease  its  nature  sometimes  remains 
questionable,  until  the  evacuation  of  the  fluid  gives 
the  surgeon  a  fair  opportunity  of  ascertaining  the 
diseased  state  of  the  testicle. 

A  hydrocele  of  the  tunica  vaginalis  is  sometimes 
divided  into  several  distinct  cells,  or  cavities,  each 
of  which  requires  to  be  opened  to  discharge  its 
contents.  The  complication  of  a  hydrocele  of  the 
tunicn  vaginalis  with  an  encysted  one  of  the  cord, 
may  generally  be  known  by  the  swellings  having 
begun  at  two  different  points,  and  by  a  kind  of 
constriction  between  them.  The  latter  symptom 
is,  however,  not  infallible,  because  the  tunica  va- 
ginalis of  a  common  hydrocele  is  sometimes  more  or 
less  constricted  at  the  midule  of  the  tumor,  which 
is  thus  made  to  appear  as  if  it  consisted  of  two 
distinct  pouches.  While  the  two  kinds  of  hydrocele 
have  an  interspace  between  them,  they  may  readily 
be  distinguished. 

Hydrocele,  complicated  with  hernia,  is  chiefly 
seen  in  old  subjects.  The  hydrocele  is  commonly 
situated  in  front  of  the  hermn  (see  Sir  A.Cooper,  On 
the  Testis,  p.  175);  but  now  and  then,  though  very 
rarely,  it  glides  behind  it.  (See  Dupuytren,  Clin. 
Cliir.  t.  iv.  p.  450.)  When  the  hernia  lies  in  front 
of  the  hydrocele  a  portion  of  intestine,  or  omentum, 
sometimes  passes  through  rents  in  the  tissues 
covering  the  tunica  vaginalis,  and  projects  into  the 
midst  of  the  fluid  of  the  hydrocele.  These  secondary 
tumors  are  covered  by  the  hernial  sac,  and  by  the 
serous  coat  of  the  testicle. 

The  combination  of  hydrocele  with  hernia  should 
alwaj's  be  remembered  in  operations  for  this  last 
disease  in  a  state  of  strangulation,  and  also  in  tap- 
ping a  hydrocele,  especially  as  their  relative  situa- 
tion to  one  another  is  subject  to  variety.  The 
surgeon  must  avoid  plimging  a  trocar  into  a 
hernial  sac  ;  cutting  the  coverings  of  a  hydrocele 
instead  of  those  of  a  hernia  ;  and  dividing  the  ring 
when  the  bowel  is  strangulated  in  a  laceration  of 
the  tunica  vaginalis  of  a  hydrocele.  (See  Dupuy- 
tren.  op.  cit.  p.  452.) 

[As  hydrocele  is  commonly  met  with,  it  is  essen- 
tially chronic;  but  when  the  sj'mptoms  have  com- 
menced with  inflammation  it  constitutes  acute  hy- 
drocele. The  same  changes  then  take  place  as  in 
other  serous  membranes,  namely  exudation  of  lymph 
and  senim,  and  the  former  may  present  a  honeycomb 
appearance,  as  is  noticed  sometimes  in  the  pericar- 
dium. Such  cases  have  been  described  by  Sir 
Benjamin  Brodie,  Curling,  and  others.  In  the 
museum  of  the  London  College  of  Surgeons  is  a 
preparation  showing  the  effects  of  inflammation 
after  the  application  of  lunar  caustic;  ills  figured 
in  Mr.  Curling's  work  on  the  Testis,  p.  74.  Another 
preparation  of  the  same  kind  is  preserved  in  the 
museum  of  the  Dublin  College  of  Surgeons,  in 
which  the  inflammation  arose  from  the  passage  of 
an  instrument  in  a  case  of  enlarged  progtato.  Mr. 
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Curling  mentions  that  "  inflammation  of  the  tunica 
vaginalis  is  not  only  the  most  frequent  disease  of 
the  testicle,  but  it  is  also  one  of  the  most  common 
affections  to  which  the  body  is  liable.  In  some  of 
the  disorders  of  the  gland,  especially  orchitis,  this 
membrane  usually  becomes  inflamed,  and  adhesions 
between  its  opposed  surfaces  are  scarcely  less 
common  than  those  of  the  pleura."  {Curling,  op. 
cit.  p.  76.)] 

Treatment  op  Hydrocele  of  the  Tunica 
Vaginalis. 
A  hydrocele  is'  by  no  means  a  dangerous  com- 
plaint, though  from  its  weight  and  size  it  is  a  dis- 
agreeable incumbrance,  and  the  patient  is  alwaj's 
obliged  to  wear  a  bag  truss  or  suspensory  bandage,  in 
order  to  prevent  a  painful  extension  of  the  spermatic 
cord.  Troublesome  excoriations  are  also  frequently 
caused  by  the  friction  of  the  tumor  against  the 
inside  of  the  thigh;  and  when  the  swelling  is  very 
large,  it  draws  over  itself  the  integuments  of  the 
penis,  which  appears  buried  in  the  tumor,  and  the 
genital  functions  are  seriously  interrupted.  Hence 
the  greater  number  of  patients  are  very  anxious 
for  relief. 

[It  does  not  often  happen  that  a  hydrocele  under- 
goes a  spontaneous  cure  in  adults,  although  this  is 
a  constant  occurrence  in  infants.  Mr.  Pott  has 
recorded  two  instances  in  the  adult  of  confirmed 
hydrocele,  which  subsided  without  treatment.  One 
was  a  gentleman,  aged  fortj'-five  years,  in  whom  the 
dropsical  collection  dispersed  during  six  weeks'  con- 
finement for  a  severe  fit  of  gout.  The  other,  a 
middle-aged  man,  who  fell,  whilst  intoxicated,  and 
struck  his  scrotum  against  a  piece  of  scaffolding, 
which  caused  considerable  ecchymosis.  In  a  fort- 
night this  had  disappeared,  and  the  hydrocele  was 
found  to  be  smaller.  In  tliree  weeks  the  whole  of 
it  had  subsidod,  and  it  did  not  afterwards  return. 
{Hce  Pottos  Chir.  Works.)  It  is  most  probable  that 
the  sac  was  ruptured,  and  the  cure  eil'ected  by  in- 
flammation of  the  membrane,  the  result  of  the 
injury.  The  accidental  rupture  of  a  hydrocele  by 
violence,  however,  does  not  always  lead  to  a  radical 
cure :  one  instance  of  this  has  been  already  cited 
of  Sir  B.  Brodie;  another  is  mentioned  by  Sir 
Astley  Cooper,  in  which  the  fluid  collected  again; 
and  another  is  quoted  by  him,  in  which  the  blow 
changed  the  hydrocele  into  a  hsematocele.  {On  the 
Testis,  op,  cit.  p.  177.) 

Sir  B.  Brodie  also  mentions  that  he  has  met  with 
two  examples  of  the  spontaneous  cure  of  hydrocele. 
In  one  of  them  the  removal  of  the  disease  ap- 
peared to  have  resulted  from  inflammation  set  up 
in  the  sac.  •  (See  Loud.  Med.  Gax.  vol.  xiii.  p.  90.) 
A  hydrocele  has  even  been  known  to  disappear 
permanently  after  an  attack  of  orchitis,  consequent 
upon  the  extension  of  inflammation  from  the  ure- 
thra. But  these  cases  are,  as  Mr.  Curling  re- 
marks, exceptions  to  the  general  rule,  and  are  not 
to  be  taken  into  account  in  determining  upon  the 
treatment  to  be  adopted.] 

The  sur;iical  methods  of  cure,  though  various 
are  all  reducible  to  two,  viz.  the  palliative  and 
the  radical.  One  merely  gives  temporary  relief 
by  discharging  the  fluid,  which  commonly  soon  ac- 
cumulates again.  The  other  aims  at  bringing 
about  a  complete  and  permanent  cure. 

\_Tke palliative  iirn^Jiiew/ consists  of  an  e.^tremely 
simplu  operation,  and  one  of  easy  performance,  and 
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with  ordinary  precaution  is  free  from  danger.  It 
consists  in  puncturing  the  tumor  so  as  to  allow  of 
the  escape  of  the  fluid  in  the  sac  of  the  tunica 
vaginalis.  The  operation  may  be  performed  with 
a  lancet  or  a  trocar,  but  most  usually  the  latter  is 
employed.  Formerly,  the  lancet  was  much  used 
in  doing  this  operation,  hut  it  is  not  now  mucii 
employed;  for,  as  Mr.  Curling  remarks,  "the  whole 
of  the  fluid  cannot  well  be  evacuated  through  the 
opening  thus  made,  without  much  squeezing  and 
handling  of  the  parts;  and  there  is  also  the  risk  of 
division  of  some  small  vessel  which,  by  pouring 
blood  into  the  tunica  vaginalis,  may  produce  a 
Lffimatnc  le."  (Op.  cit.  p.  96.)  The  same  sur- 
geon lays  down  souie  good  rules  in  the  selection  of 
a  proper  trocar,  the  canula  of  which  is  about  two 
inches  long,  and  a  line  in  diameter,  In  selecting 
an  instrument  the  surgeon  should  see  that  the  ca- 
nula fits  properly,  and  that  its  shoulder  does  not 
project  too  much ;  or  else,  after  the  point  of  the 
trocar  has  penetrated  the  cyst,  the  canula  may 
hitch  outside  it,  and  instead  of  entering  the  cavity, 
push  the  tunica  vaginalis  before  it.  In  such  a  case, 
if  the  accident  be  not  perceived  in  time,  the  tes- 
ticle, or  the  back  part  of  the  cyst,  is  very  liable  to 
be  wounded.  The  trocar,  before  being  used,  should 
be  thrust  through  a  piece  of  washleather  held 
tense,  and  unless  it  penetrates  readily,  the  instru- 
ment is  unfit  for  use.  This  advice,  Mr.  Curling 
observes,  may  seem  unimportant,  but  it  should  be 
recollected  that,  in  addition  to  converting  the  case 
into  a  hsematocele,  any  bungling  in  an  operation, 
of  so  simple  a  nature  as  the  tapping  of  a  hydrocele, 
may  induce  the  patient  to  suspect  a  general  want 
of  skill. 

As  usually  performed,  the  operation  is  done  with 
the  patient  in  a  standing  position;  but  it  is  recom- 
mended that,  if  he  be  timid,  or  liable  to  faint,  or 
that  the  tumor  is  very  bulky  and  inconvenient  by 
its  weight,  he  may  be  seated  in  a  chair,  or  placed 
in  a  recumbent  position.  The  following  are  Mr. 
Fergusson's  directions  for  tapping  a  hydrocele  : — 
"  The  scrotum  should  be  seized  in  the  left  hand, 
gently  raised,  and  squeezed  so  as  to  render  the 
skin  tense  in  front;  then  the  point  of  the  trocar, 
held  in  the  right  hand,  with  the  apex  of  the  fore- 
finger almost  close  upon  it,  should  be  thrust  into 
the  front  of  the  swelling,  about  midway  between 
its  upper  and  lower  end,  at  any  interval  between 
the  vessels  of  the  scrotum.  As  soon  as  the  instru- 
ment has  entered,  which  will  be  readily  known  by 
the  cessation  of  resistance,  the  finger  must  be 
raised,  and,  as  the  trocar  is  withdrawn,  the  canula 
should  be  thrust  somewhat  deeper,  where  it  must 
be  allowed  to  remain  until  the  fluid  has  run  off." 
(See  Fergusson's  Pract.  Surgery,  4th  ed.  p.  738.) 
When  the  operation  is  over,  and  all  the  fluid  is 
drawn  off,  the  canula  is  to  be  withdrawn,  and  the 
edges  of  the  wound  slightly  squeezed  together, 
and  a  small  piece  of  adhesive  plaster  applied  to 
the  wound. 

The  value  of  the  trocar  and  canula  over  the 
lancet  is  thus  seen  in  the  complete  evacuation  of 
the  fluid.  Although  it  is  recommended  to  make 
the  puncture  a  little  below  the  centre  of  the  an- 
terior part  of  the  tumor,  as  the  most  convenient  on 
account  of  the  pusition  of  the  testicle  at  the  upper 
and  back  part  of  the  hydrocele,  yet  the  situation 
of  the  testicle  should  be  first  ascertained,  as  its 
position  may  have  become  altered  by  adhesions 
T  other  causes,  in  which  event  it  may  be  neces- 


sary to  puncture  at  the  side,  or  even  behind. 

It  is  recommended  as  better,  however,  to  avoid 
the  posterior  part  if  possible,  as  in  this  situation 
there  is  some  risk  of  wounding  the  spermatic  ar« 
tery.  On  no  account  sliould  the  surgeon  neglect 
any  of  the  customary  precautions,  for  it  has  been 
most  truly  remarked,  that  simple  as  the  case  may 
appear,  more  mishaps  have  occurred  in  the  punc- 
ture of  hydroceles  than  in  any  other  operation  in 
surgery. 

Free  from  danger  as  the  operation  of  tapping  a 
hydrocele  ordinarily  is,  it  is  important  that  the 
patient,  after  the  parts  have  been  properly  sus- 
pended, remain  quiet  for  the  next  twenty-four 
hours;  he  should  be  directed  to  walk  as  little  as 
possible  during  that  period,  and  to  .ibstoin  from  all 
active  exercise  for  a  day  or  two  ;  this  is  the  more 
necessary  in  individuals  of  an  irritable  or  unhealthy 
constitution,  or  in  advanced  life.  If  this  advice  is 
neglected,  acute  inflammation  of  the  tunica  vagi- 
nalis is  liable  to  succeed  the  operation,  with,  per- 
haps, sloughing  of  the  scrotum,  or  other  bad  conse- 
quence. Mr.  Curling  tapped  the  hydrocele  of  a 
healthy  man,  who,  notwithstanding  this  precaution 
given  him,  walked  several  miles  the  same  after- 
noon ;  severe  inflammation  of  the  sac  followed, 
with  sloughing  of  the  scrotum,  and  after  much 
suffering,  he  recovered  in  eight  weeks,  with  the 
disease  cured.  A  health}'  man  had  his  hydrocele 
tapped  by  Mr.  Lawrence,  and  went  to  work  im- 
mediately after  the  operation,  his  occupation  re- 
quiring him  to  run  up  and  down  stairs  ;  the  con- 
sequence was,  an  enormous  haematocele,  but  from 
which  he  recovered.  (The  Lancet,  vol.  i.  for  18G0, 
p.  394.)  Another  instance,  of  a  similar  kind,  oc- 
curred to  Mr.  Wakley  junr.  in  a  bookbinder,  aged 
15,  who  went  about  his  avocations  immediately 
after  the  operation,  which  was  followed  b}'  a 
hasmatocele  larger  than  the  original  tumor  ;  from 
which,  however,  he  recovered.  {Idem.  vol.  i.  for 
1849,  p.  313.)  A  person,  whose  hydrocele  had 
been  tapped  in  the  morning,  travelled  at  night  by 
the  coach  to  Manchester,  and  had  sufiicient  inflam- 
mation brought  on  to  produce  a  cure.  (See  Sir- A, 
Cooper,  On  the  Testis,  p.  181.)  At  a  later  period  of 
life,  if  proper  precautions  be  not  taken,  the  palli- 
ative operation  can  scarcely  be  viewed  as  free 
from  danger.  Sir  Astley  Cooper  mentions  two 
instances  of  persons  in  advanced  age,  who  walked 
out  the  day  after  the  operation  ;  this  was  followed 
by  inflammation  and  sloughing,  which  ended 
fatally.  Mr.  Hamilton,  of  Dublin,  related  to 
Mr.  Curling  a  case  of  gangrene  of  the  scrotum 
ending  fatallj%  which  occurred  in  a  person  of  un- 
healthy constitution,  from  simple  lapping.  The  ne- 
cessity for  rest  and  quietude  after  the  operation, 
especially  in  aged  person.=,  will  be  apparent  from 
what  has  been  just  related. 

The  small  wound  made  by  the  puncture  usually 
heals  by  the  first  intention,  sometimes  it  festers, 
and  there  may  be  some  surrounding  subcutaneous 
oedema.  The  operation  should  be  repeated  as 
soon  as  the  tumor  has  become  sufliciently  large  to 
require  it,  from  its  inconvenient  size  and  w  eight. 
The  period  of  lime  before  it  will  be  agam  required 
varies  much  in  different  individuals  ;  in  some  it 
may  be  a  year,  in  others  as  much  as  three  or  f»ur; 
while  its  repetition  may  be  necessary  in  some  cases 
every  four  or  six  months,  if  the  fluid  collects  inpidly. 
A  small  quantity  of  fluid  gives  rise  to  much  un- 
easiness in  some  persons,  whilst  others,  again,  e.\:- 


perience  but  little  inconvenience  until  the  hydro- 
cele has  attained  a  large  size.  The  patient's  feel- 
ings will,  ill  the  majority  of  cases,  be  the  best  guide 
for  a  repetition  of  the  operation.  It  seems  to  be 
admitted,  on  all  hands,  that  the  palliative  cure  is 
the  most  suitable  for  very  old  persons.] 

Various  Plans  for  the  Radical  Cure, 

External  Applications. — [These  are  found  to  be 
successful  in  very  young  children,  and  succeed  in 
nine  cases  out  of  ten,  according  to  Sir  B.  Brodie; 
but  in  adults  tliey  mostly  fail.  Mr.  Keate  recom- 
mended, in  1788,  a  lotion  of  an  ounce  of  hydro- 
chlorate  of  ammonia,  four  ounces  of  distilled  vine- 
gar, and  six  ounces  of  water.  This,  or  painting 
the  scrotum  with  tincture  of  iodine,  will  generally 
cause  the  absorption  of  the  fluid;  but  it  sliould  be 
conjoined  with  support  to  the  scrotum,  by  means 
of  a  bandage.  If  this  is  not  successful  in  children, 
it  is  recommended  to  puncture  the  sac  with  a  cata- 
ract needle  in  two  or  three  places,  and  allow  the 
fluid  to  run  into  the  areolar  tissue  of  the  scro- 
tum. 

In  adults,  the  cure  of  hydrocele  has  been  at- 
tempted by  highly  stimulating  lotions  and  lini- 
ments, frictions  with  iodine,  tartar  emetic,  and 
mercurial  ointments,  and  the  repeated  application 
of  blisters  to  the  scrotum.  Dupuytren  once  suc- 
ceeded in  curing  a  hydrocele  by  blisters ;  Sir 
Astley  Cooper  tried  blistering  repeatedly,  without  a 
cure;  and  Mr.  Curling  has  applied  blisters  and 
the  mercurial  liniment  in  many  cases,  but  without 
success.]  Veipeau  saw  two  hydroceles  cured  by 
the  muriate  of  ammonia  lotion  and  frictions  with 
mercurial  liniment.  I  believe  with  him,  that  in 
general  such  treatment  will  succeed  when  the 
hj-drocele  is  recent,  and  has  arisen  from  an  exter- 
nal injury,  or  in  children;  or  when  hydrocele  is 
the  result  of  inflammation  of  the  testis  the  plan 
will  answer  {Sir  A.  Cooper).  [Dr.  Hudson  cured 
a  hj^drocele  after  puncture  and  other  means  had 
failed,  by  the  use  of  tartar  emetic  ointment  for 
two  weeks;  the  inflammation  produced  effected  a 
cure.  (  A  mar,  Journ.  Med.  Sciences,  1 855.)  Dr. 
Lorenzo  Rossi,  of  Venice,  has  cured  hydrocele  by 
compressing  the  layers  of  the  timica  vaginalis,  by 
means  of  plates  of  lead,  leaving  the  testicle  and  cord 
quite  free.  Punctures  had  failed  before  compression 
was  resorted  to.  (See  Lancet,  vol.  i.  for  1848,  p. 
314.)  M.  P^trequin,  of  Lyons,  has  cured  hydro- 
cele by  electricity.  (See  Gaz.  Med.  Jan.  1859.) 
The  want  of  success  which  attends  external  appli- 
cations, unless  in  certain  solitary  instances,  is  a 
serious  objection  to  their  employment,  besides  the 
loss  of  time  which  this  mode  of  treatment  occasions. 
In  young  children,  however,  it  commonly  cures.] 

Of  other  methods  which  have  been  resorted  to 
for  the  permanent  cure,  besides  external  applica- 
tions, may  be  mentioned  acupuncture,  incision,  ex- 
cision, the  application  of  caustics,  the  introduction 
of  a  tent,  the  use  of  a  seton,  and  the  injection  of 
various  stimulating  fluids  into  the  tunica  vaginalis. 
Some  of  these  are  now  exploded  ;  some  are  practised 
by  a  few  with  success,  but  with  much  sutlering; 
some  are  uncertain;  while  others  are  recommended 
both  by  their  mildness  and  general  success. 

Acupuncture. — [This  plan  was  first  suggested  by 
Mr.  Cumin,  of  Glasgow,  who  recommended  it  to 
be  done  by  means  of  a  cataract  needle,  intro- 
duced between  the  cavity  of  the  tunica  vaginalis 
and  the  areolar  tittaue  of  the  scrotum.   He  did  not, 
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however,  actually  treat  a  single  case.]  Mr.  Lewis  , 
was  the  first  surgeon  who  recommended  it  on 
the  ground  of  its  practical  utility  in  effecting 
a  radical  cure.  He  punctured  the  hydrocele  with 
a  fine  needle,  until  a  drop  of  fluid  oozed  out  on 
withdrawing  it,  and  in  three  days  (says  he)  the 
hydrocele  will  completely  disappear.  In  fifty 
cases  thi  re  was  not  a  single  failure.  (See  Lancet, 
vol.  i,  1836—37,  p.  559.)  [The  absence  of  danger, 
the  slow  re-accumulation  of  fluid,  and  the  simpli- 
city of  the  operation,  are  the  advantages  which  he 
considers  to  be  obtained  by  this  mode  over  the 
operation  of  removing  the  fluid  at  once.  Dr.  Lan- 
yon  has  treated  a  number  of  cases  by  Lewis's  plan 
with  a  radical  cure.  (See  Lancet,  vol.  i.  1847,  p. 
199.)  Mr.  Curling  employs  a  common  cataract 
needle,  introduced  in  two  or  three  places,  rotating 
the  instrument  between  the  finger  and  thumb, 
to  render  the  openings  in  the  sac  sufficiently  pa- 
tent. "  In  the  course  of  a  few  hours  the  scrotal 
swelling  becomes  a  good  deal  changed,  and  instead 
of  a  tense,  smooth,  and  defined  tumor,  presents  an 
oedematous  tumefaction,  with  a  soft,  doughj-,  and 
inelastic  feel.  In  large  hydroceles  the  cederaa  ex- 
tends to  the  integuments  of  the  penis."  (Op.  cit.) 
The  efi'used  serum  gradually  disappears,  in  from 
three  days  to  a  week.]  I  tried  the  plan  of 
Mr.  Lewis  once  in  University  College  Hospital,  but 
it  required  to  be  repeated  several  times,  and  the 
tumor  was  a  long  time  in  disappearing.  I  attended 
a  clergyman  who  had  a  hydrocele,  and,  in  attempt- 
ing to  introduce  the  trocar  and  canula  into  the 
tunica  vaginalis,  the  canula  was  stopped  by  its  edge 
being  too  thick;  and,  on  withdrawing  the  instru- 
ment, the  serous  fluid  passed  into  the  cellular 
tissue.  The  fluid  was  absorbed,  and  did  not  col- 
lect again.  In  Germany,  as  I  am  informed,  acur 
puncture  for  the  radical  cure  of  hydrocele  is 
followed  up  by  the  plan  of  making  considerable 
but  equable  pressure  on  the  scrotum,  with  com- 
presses and  a  bandage,  whereby  the  fluid  is  made 
to  escape  more  certainly  into  the  cellular  tissue.  [Dr. 
Linhart  adopts  subcutaneous  incision  in  children, 
and  allows  the  fluid  to  become  elfused  into  the  scro- 
tum. "A  fold  of  the  scrotum  should  be  raised,  and 
a  concave  tenotomy  knife  passed  in  front,  between 
the  scrotal  skin  and  the  serous  sac,  so  as  to  make 
an  incision  of  from  one  to  one  and  a  half  inches 
in  length,  in  the  processus  vaginalis.  (See  Frorieps, 
Notizen,  1856,  vol.  ii.  No.  4.)]  The  attempt  to  cure 
hydrocele  by  acupuncture  is  not  new;  my  friend, 
Mr.  Robert  Keate,  having  found  in  the  Medical 
Gazette  for  Feb.  1837,  p.  739,  that  it  was  tried 
twenty  years  ago  by  a  physician  on  himself,  and 
\\\t\\  a  perfectly  successful  result.  [It  has  been 
tried  by  Mr.  Keate,  Mr.  Travers,  Mr.  Curling, 
Mr,  Stanley,  and  many  other  surgeons  both  in 
hospital  and  private  practice,  with  a  varying  amount 
of  success;  and  although  it  is  perhaps  the  mildest 
plan  of  all,  it  is  uncertain  in  its  results.  It  is  a 
useful  addition  to  our  other  remedial  means,  but 
cannot  supersede  the  trocar.  Yet  it  is  likely  to 
bo  generally  useful  in  children.  Mr.  Curling 
refers  to  a  patient  under  Mr.  Luke,  who  was  about 
to  proceed  to  a  place  in  South  America,  where 
there  was  no  surgeon  nearer  than  400  or  500  miles, 
who  was  instructed  to  perform  this  simple  and 
harmless  operation  on  himself.] 

Incision. — Making  an  incision  so  as  to  lay  open 
the  cavity  containing  the  fluid,  is  the  most  ancient 
method,  being  described  by  Celsus.  Paulus 
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^gineta  says,  the  incision  is  to  commence  at  the 
middle  of  the  tumor,  and  be  carried  to  the  upper 
part  of  it,  in  a  line  parallel  to  the  raphe.  This  in- 
cision is  only  to  go  through  the  integuments;  the 
bag  which  contains  the  water  is  then  to  be  opened, 
and  part  of  the  sides  of  the  sac  taken  away. 
A  director  is  next  to  be  introduced,  and  a  division 
of  the  tunica  vaginalis  made  to  the  bottom  of  the 
swelling.  The  cavity  is  afterwards  to  be  dressed 
with  lint,  and  healed  by  granulations.  Hildanus, 
Dodona;us,  Wiseman,  Cheselden,  Heister,  and 
Sharp,  all  coincide  in  stating  the  dangerous  and 
even  fatal  consequences  sometimes  following  this 
mode.  Pott  also  severely  condemned  this  operation, 
while  B.  Bell  preferred  it  to  every  other.  [M. 
Jobert,  of  Paris,  lias  cured,  several  cases  by  this 
method,  but  the  treatment  proved  very  severe,  and 
confined  the  patients  to  bed  for  a  long  time.  Mr. 
Culling  has  seen  three  cases  of  hydrocele,  attended 
with  considerable  thickening  of  the  snc,  successfully 
treated  by  incision,  after  injections  bad  failed;  the 
consequences  were  less  severe  than  the  representa- 
tions of  Pott  and  Sharp  would  lead  us  to  expect:  but 
in  these  cases  the  tunica  vaginalis  was  evidently 
less  disposed  to  inflammation  than  usual.  (See 
Curling's  Work,  already  quoted,  p.  104.)  At  the 
present  day  this  plan  of  treating  hydrocele  seems 
all  but  abandoned,  but  under  certain  conditions, 
in  which  great  thickening  of  the  sac,  or  loose  car- 
tilages are  present,  an  incision  may  be  made  with 
advantage.] 

Excision. — Albucasis  gave  the  first  clear  account 
of  this  operation,  though  Celsus  has  certainly  men- 
tioned removing  some  of  the  sac.  AVhite  and 
Douglas  used  to  adopt  this  method.  The  latter 
advised  making  two  incisions,  so  as  to  form  an  oval, 
from  the  upper  to  the  lower  part  of  the  tumor  ; 
dissecting  off  the  oval  piece  of  the  scrotum,  and 
then  making  an  opening  into  the  sac,  and  enlarging 
it  with  scissors.  The  tunica  vaginalis  was  next  to 
be  entirely  cut  awa)',  close  to  where  it  was  con- 
nected with  the  spermatic  vessels.  The  cavity  was 
afterwards  filled  with  lint.  [It  was  in  1755  that 
Douglas  revived  excision  in  England,  and  about 
the  same  period  Bertrandi,  and  several  surgeons  of 
eminence  in  France  adopted  the  operation;  but  it 
soon  fell  into  disuse,  and  is  now  nearly  exploded.] 
In  later  years  it  has  been  modified  by  Mr. 
Kinder  Wood,  but  his  plan  differs  entirely  from  the 
ancient  method,  and  is  one  of  the  mildest  modes  of 
excision  yet  suggested  for  the  radical  cure.  It  con- 
sists simply  in  puncturing  the  hydrocele  with  an 
abscess  lancet,  and  drawing  out  a  little  bit  of  the  sac 
with  a  tenaculum,  and  cutting  it  off.  (SeeMerf.- 
Chir.  Trans,  vo].  ix.  p.  33.)  [Sir  James  Earle,  Sir 
Astley  Cooper,  and  Mr.  Curling  condemn  the  opera- 
tion; tlie  last-named  surgeon  remarks  that  "Mr. 
Wood's  report,  although  his  experience  at  the  time 
it  was  published  was  very  limited,  is  upon  the 
whole  favourable;  but  the  advantages  which  he 
claims  for  this  mode  are  not  such  as  appear  to  me  to 
entitle  it  to  any  preference  over  injection."  (Op.cit.) 
Mr.  Curling  has  seen  -it  practised  but  once,  on  a 
young  man  in  whom  the  sac  was  thickened,  and 
after  injection  had  failed.  In  modern  days,  excision 
is  only  sanctioned  when  the  tunica  vaginalis  is  in  a 
more  or  less  ossified  state;  for  a  mere  thickening 
of  it  does  pot  prevent  tlie  success  of  milder  plans 
of  tre.atnient.  In  a  case  of  hydrocele  in  which  the 
walla  of  the  sac  were  so  thick  that  they  did  not 
collapse  after  tapping,  Mr.  Hutchinson  dissected 


nway  the  front  wall,  and  dressed  the  opening  with 
charpie.  Suppuration  followed,  and  the  patient  was 
cured.  {SeeMed.  Times, \o\.  xiv.  1857.)  Walsch  has 
practised  a  more  simple  proceeding  than  any  of  the 
preceding;  it  consists  of  dividing  the  tissues  to  the 
extent  of  a  few  lines,  down  to  the  vaginal  sac 
dissecting  and  excising  a  little  flap  of  the  serous 
membrane,  evacuating  tlie  fluid,  and  reuniting,  by 
means  of  sutures, the  borders  of  the  wound  made  in 
the  membrane.  (See  Nelaton  Chir.  Path.  t.  v.  p 
612.)] 

Caustic. — Paulus  iEgineta  advised  destroying 
the  skin  with  a  cautery  of  a  particular  form,  dis- 
secting off  the  eschar,  and  then  cauterising  the  ex- 
posed membrane.  It  has  been  practised  and  de- 
scribed by  many  others,  and  recommended  by  Mr. 
Else  and  Mr.  Cline.  The  former  advised  the  laying 
"  a  small  caustic  upon  the  anterior  and  inferior  part 
of  the  scrotum,  which  it  is  intended  to  affect,  and, 
if  possible,  penetrate  through  the  tunica  vaginalis." 
The  intermediate  parts  have  also  been  destroj-ed 
by  the  actual  cautery. 

The  objections  to  caustic  are  the  needless  de- 
struction of  parts,  and  the  formation  of  an  un- 
healthy sore;  besides  which  its  action  cannot  always 
be  regulated,  its  operation  is  slow,  and  the  conse- 
quences sometimes  unnecessarily  severe  and  painful; 
and  death  has  been  known  to  ensue  from  its  ap- 
plication. Its  use,  therefore,  has  long  been 
superseded  by  safer  and  milder  measures. 

Te?!t. — This  was  first  mentioned  by  Franco. 
The  operation  consists  in  making  an  opening  into 
the  tunica  vaginalis,  and  keeping  the  wound  open 
with  a  tent  of  lint,  linen,  or  sponge,  so  as  to  make 
the  cavity  suppurate  in  which  the  water  was  con- 
tainet^  [Sometimes  the  tents  were  smeared  with 
irritating  substances,  and  occasionally  a  more  solid 
substance,  such  as  a  canula,  or  piece  of  elastic 
gum  catheter,  were  introduced  in  place  of  the  lint, 
so  as  to  induce  inflammation.  When  the  tent  was 
)iot  of  an  irritating  nature,  and  was  soon  removed, 
the  inflammation  excited  terminated  in  the  effusion 
of  lymph,  and  the  adhesion  of  the  sides  of  the 
membrane.  When  suppuration  followed  in  less 
favourable  instances,  the  cyst  was  obliterated  by 
granulation.] 

The  distinguished  French  surgeon.  Baron 
Larrey,  recommended,  after  drawing  off  the  fluid 
by  means  of  a  trocar,  the  passage  of  a  short  piece 
of  elastic  gum  catheter  through  the  canula  into  the 
interior  of  the  tunica  vaginalis,  and  to  leave  it 
there  until  a  sufficient  amount  of  inflammation  was 
excited  to  procure  adhesion  of  its  surfaces,  (il/twi. 
rie  Chir.  Militaire,  t.  iii.  p.  409,  &c.)  [Although 
he  has  spoken  of  it  so  favourably,  it  does  not  seem 
to  have  answered  in  the  hands  of  others;  and  this, 
as  well  as  other  forms  of  the  tent,  are  rarely  re- 
sorted to  at  the  present  day  for  the  cure  of  hydro- 
cele. Recently,  however.  Dr.  Soils  cured  a  double 
hydrocele  in  forty-three  days  by  the  introduction 
of  lint  into  the  vaginal  sac.  This  plan  is  called 
the  treatment  of  Dr.  Argumosa,  and  is  frequently 
practised  at  Madrid.  {La  Union,  Anaks  de 
Ciruc/ia,  1851.)] 

The  Seton  was  first  mentioned  by  Guido  di 
Cauliaco  in  1498,  as  a  means  of  curing  hydrocele. 
In  modern  times,  Pott  preferred  it  to  every  otiier 
method,  if  we  except  injection,  of  wliich,  accor- 
ding to  Sir  J.  Earle,  he  expressed  his  approbation 
before  his  decease.  "When  etimulatiiig  lotions 
fail,  Sir  A»  Cooper  retained  a  preference  to  the 


eeton  for  children,  on  account  of  its  more  easy  ap- 
plication in  them  than  injection.    (0»  llie  Testis, 
p.  194.)    Pott's  plan  consisted  in  passing  a  seton 
of  coarse  sewinp;  sill<,  by  means  of  an  eye-probe, 
carried  tliroiigh  the  caniila  of  the  trocar  along  the 
whole  length  of  the  sac.    [Within  twenty-four 
hours  after  this  has  been  done  the  parts  begin  to 
inflame,  and  resemble  a  hernia  humoralis,.  and  re- 
quire to  be  treated  in'  the  same  manner  as  in  that 
complaint.     When  the  parts  have  resumed  their 
natural  state,  which  is  in  about  ten  or  twelve 
days,  the  seton  is  gradually  veitoved,  a  few  of  the 
threads  only  being  withdrawn  at  a  time.  Mr. 
Green  has  advocated  this  plan,  and  his  operation 
is  nearly  the  same  as  Pott's,  but  that  the  seton  is 
retained  upon  an  average  about  twenty-four  hours, 
at  which  time  inflammation  has  set  in.    (See  St. 
TJiomas's  Hospital  Reports,  No.  1,  p.  59.)  Dr. 
James  Deane,  of  Greenfield,  Mass.,  has  employed  a 
seton  of  many  distinct  threads  for  many  years  in 
hydrocele,  and  in  a  considerable  number  of  cases 
he  had  but  one  failure,  and  but  one  case  of  sup- 
puration.   The  time  of  its  retention  has  varied 
from  one  hour  to  two  weeks.    He  does  not  with- 
draw it  until  after  the  inflammation  has  subsided, 
as  was  practised  by  Pott.    (See  Boston  Med.  and 
Surg.  Jour.volxxxVn.  1845.)  Mr.Skeyhas  treated 
several  hydroceles,  which  had  resisted  other  treat- 
ment, by  means  of  a  thread  passed  through  the 
sac;  he  recommends  withdrawal  if  much  irritation 
follows.    (See  Oper.  Surgery,  ed.  2,  p.  606.)  Mr. 
Curling  has  resorted  to  a  seton  of  two  or  four 
threads  in  many  cases  of  encysted  hydrocele  of  the 
cord  or  testicle;  and,  as  the  tumor  in  these  cases 
is  usually  small  in  size,  the  seton  proves  the  best 
means  of  cure.    In  cases  of  simple  hydrocele,  after 
the  failure  of  injections  by  others,  he  has  also 
used  the  seton  with  success  ;  and  he  has  tried  it, 
too,  in  cases  where  no  other  treatment  has  been 
adopted.    The  great  objection  to  its  use  in  simple 
hydrocele  he  considers  to  be  the  uncertainty  of  its 
operation. 

Of  later  years  metallic  setons  have  been  given 
a  sort  of  preference  over  the  thread  and  silk,  but 
up  to  the  present  time  the  results  have  been  by  no 
means  comparable  to  those  following  the  use  of  in- 
jections; the  number  of  cases,  too,  have  been  com- 
paratively small  in  which  they  have  been  tried. 
M.  Duperry,  in  operating  for  hydrocele,  passes  the 
trocar  through  the  scrotum,  like  a  seton  needle. 
In  -200  cases,  89  were  cured  by  the  admission 
of  the  air,  or  air  and  water:  in  114,  liquid 
excitants  were  required  to  produce  the  necessary 
inflammation.    The  point  of  the  trocar  is  remov- 
able.   {Gazette  des  Hopitaux,  1051.)    M.  Carron 
du  Villiards,  of  the  Antilles,  in  consequence  of  the 
bad  effects  which  result  from  injection  in  that  part 
of  the  world,  h;is  devised  a  modification  of  Larrey's 
operation,  and  has  performed  it  fifty  times  with 
fortj'-eight  cures;  and  M.  Camilleri  and  others 
187  times,  with  but  seven  relapses.  It  is  attended 
with  no  accident  and  no  pain;  is  adapted  for  all 
complications  of  hydrocele,  is  of  easy  execution,  and 
requires  but  little  confintment  or  after-treatment. 
He  punctures  the  most  dependent  part  of  the 
scrotum  with  a  strong  and  narrow  lancet,  which 
he  passes  slowly  in.    As  soon  as  fluid  escapes,  lie 
slides  a  long  narrow  trocar  along  the  blade  of  the 
lancet,  keeping  the  point  of  the  instrument  witliin 
the  canula,  until  the  upper  boundary  of  the  tumor 
is  reached.  Hero  the  canula  is  projected  e-xtcrnally, 
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and  it  is  replaced  by  a  grooved  silver  wire,  ■which 
traverses  the  two  apertures,  and  is  left  in  situ,  on 
removal  of  the  canula.    Spirit  lotions  are  used,  and 
after  twenty-four  hours,  inflammation  is  set  up. 
On  the  twelfth  day  (the  patient  being  usually  able 
to  get  up  on  the  third)  the  wire  ia  removed,  and  a 
suspensory  bandage  worn  for  twenty-five  or  thirty 
days,  when  the  p.itient  is  cured.     (See  Mon.  des 
HSpiiaux,  1867,  No.  128.)    A  single  silver  wire, 
applied  in   the   same  manner  as  threads,  has 
been  tried  lately  by  many  surgeons  with  variable 
success.     In   the  hands    of   Mr.  Pollock  and 
some  others,  they  have  proved  effectual  m  perfect- 
ing a  radical  cure.    (See  Lancet,  vol.  i.  for  1859, 
p.  266,  and  vol  i.  for  1860,  p.  36.)    On  the  other 
hand,  they  have  not  only  failed,  but  cases  are  re- 
lated in  which  the  life  of  the  patient  was  endan- 
gered by  the  extreme  severity  of  the  constitutional 
symptoms,  and  suppuration  of  the  sac  has  ensued 
in  several  instances.    Mr.  Pollock  considers  the 
advantage  of  using  the  wire  seton  to  be,  that  the 
patient  suffers  much  less  pain  than  when  the  sac 
is  injected  with  iodine.     The  general  test  of 
united  experience,  however,  goes  to  prove  that  this 
method  of  treatment  does  not  fulfil  the  expecta- 
tions of  those  surgeons  who  have  been  led  to  try  it, 
and  it  has  already  been  nearly  abandoned.] 

Injection. — [The  treatment  of  hydrocele  by  this 
method,  was  first  proposed  by  Celsus,  who  advised 
the  use  of  a  solution  of  nitre.    Lembert,  in  his 
(Euvres  Chirurgicales  (1667),  recommended  the 
injection  of  sublimate  dissolved  in  lime  water.  Mr. 
G.  Monroe,  a  Scotch  surgeon,  revived  this  practice 
about  the  middle  of  the  last  century,  and  at  first 
employed  spirits  of  wine,  but  subsequently,  in  con- 
sequence of  the  pain  which  it  excited,  substituted 
wine.    (See  Monroe  on  the  Dropsy,  ed.  3,  p.  322.) 
Mr.  S.  Sharp,  of   London,  also   made  trial  of 
spirits  of  wine.    Douglas,  Le  Dran,  and  Pott,  all 
disapprove  of  injections  in  their  works.    To  Sir 
James  Earle  is  due  the  credit  of  introducing  injec- 
tions into  general  practice,  by  showing  the  ad- 
vantages of  a  milder  mode  of  proceeding.  He  used 
port  wine  mixed  with  an  equal  quantity  of  water, 
or  in  the  proportion  of  two  thirds  to  one  third 
of  water;   and  this  is  still  used  by  many  sur- 
geons in  this  country.    Mr.  Liston,  from  the  com- 
mencement of  his  practice,  was  in  the  habit  of  using 
port  wine  without  water,  and  rarely  failed  in  effect- 
ing a  cure.    The  strongest  bodied  and  harshest 
port  wine  will,  he  observes,  in  some  cases  produce 
not  the  least  heat  or  uneasiness  in  the  part,  how- 
ever long  retained.    There  will  follow  no  excited 
reaction,  and  consequently  no  cure.    Three  or  four 
ounces  of  port  wine  are  injected,  and  allowed  to 
remain  for  a  few  minutes,  and  then  it  is  permitted 
to  escape,  when  a  fresh  quantity  is  injected.  After 
a  little  while  the  cavity  is  emptied  thoroughly,  and 
the  surfaces  are  rubbed  slightly  on  each  other. 
(See  Practical  Surgery,  p.  462.)    Chelius  recom- 
mends one  part  of  red  wine  diluted  with  two  of 
water,  injected  moderately  warm,  till  the  sac  is 
almost  distended  to  its  previous  size.  (SeeSysfeHt 
of  Surgery,  translated  by  South,  vol.  ii.  p.  503.) 
As  the  strength  and  other  qualities  of  port  wine 
vary  considerably,  Sir  Astley  Cooper  preferred  a 
solution  of  the  sulphate  of  zinc,  3j.  to  a  pint  of 
water.    This  is  still  much  used,  and,  with  the 
wine,  is  preferred  even  to  the  iodine,  presently  to 
bo  described.     Mr.  Wordsworth  has  frequently 
radically  cured  hydrocele  amongst  the  negroes 
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of  the  West  Indies  by  injecting  a  solution  of  the 
sulphate  of  zinc.  (See  the  Lancet,  vol  i.  1857, 
p.  164.)  Other  kinds  of  stimulating  fluids  have 
been  emplo3'edi  for  instance,  solution  of  alum,  ni- 
trate of  silver,  lime  Water,  cold  and  warm  water, 
dilute  spirits  of  wine,  brandy  and  water,  &c. 

The  tincture  of  iodine,  originally  introduced  by 
Sir  Ranald  Martin  whilst  practising  at  Calcutta, 
is  now  commonly  preferred  as  a  more  certain  and 
a  safer  mode  of  treatment  than  any  other,  and  is 
fast  superseding  all  other  substances  hitherto  em- 
ploj'ed  for  effectinpr  a  radical  cure.  In  a  report  of 
cases  thus  treated  at  the  native  hospital  of  Cal- 
cutta, it  is  stated  that  thirty-two  cases  were  in- 
jected in  the  first  year,  1832;  and  660  in  the 
eighth  year,  1839,  showing  the  growing  confidence 
of  the  natives  of  the  value  of  this  new  treatment. 
During  the  eight  years,  2393  cases  were  injected, 
and  the  failures  were  rather  under  one  per  cent., 
a  result  that  must  indeed  be  regarded  as  remark- 
ably successful.  (See  Lancet,  April  30,  1842.) 
The  peculiar  value  of  the  iodine  process  is  authen- 
ticated by  Dr.  Goodeve,  another  Indian  practi- 
tioner, who  employed  retained  injections  in  272 cases 
with  but  two  failures,  or  much  less  than  one  per 
cent.  M.  Velpeau  employed  the  remedy  in  many 
hundreds  of  cases  without  accident,  and  he  at  one 
time  had  the  credit  of  introducing  iodine  into 
practice  for  hydrocele;  but  it  was  long  employed 
in  India  before  he  used  it.  The  success  of  iodine 
injections  has  been  confirmed  by  writers  all  over 
the  globe.  In  1148  cases  thus  treated  only  three 
failed;  in  ten,  injections  with  port  wine  had 
failed ;  and  in  nine,  port  wine  and  sulphate  of  zinc 
had  failed.  (See  Frorieps,  N.  Notixen,  1836,  and 
Oppenfieim  in  Hamburg.  Zeitschr.  1828.)  Mr. 
Liston  abandoned  the  port  wine  for  the  iodine  in 
the  latter  years  of  his  life;  and  there  are  now  ver}' 
few  hospital  surgeons  of  eminence  who  do  not  em- 
ploy it,  for  it  must  be  regarded  as  a  remedy  of 
specific  virtue  in  the  radical  treatment  of  hydrocele. 

Sir  Ranald  Martin  uses  the  simple  tincture  in 
the  proportion  of  jij.  to  Sj.  of  water,  injecting 
only  a  small  quantity,  which  is  allowed  to  remain 
in  the  sac  to  be  removed  by  absorption.  It  is  the 
simple  tincture  which  is  also  used  by  Velpeau  and 
many  others;  and  Mr.  Fergusson  thinks  its  effects 
more  certnin  than  the  compound  tincture.  (See 
Pinciical  Surgery,  ed.  4,  p.  742.)  On  the  other 
hand,  Mr.  Curling  has  found  this  too  weak,  and 
has  latterly  used  a  compound  tincture  of  the  fol- 
lowing strength,  undiluted: — Iodine  ^ij.,  iodide 


of  potassium  3j3.,  spirits  of  wine  ^i.,  injecting  from 
two  to  three  drachms,and  allowing  this  to  remain  in 
the  siic  for  five  minutes.  The  greater  part  of  the 
fluid  is  then  withdrawn,  about  half  a  drachm  only 
beiog  left  behind  in  the  sac.  He  has  not  found 
the  tincture  employed  in  this  w.ay  in  adults  at  all 
too  stimulating.  In  operating,  however,  on  per- 
sons under  puberty,  he  dilutes  it  one  half.  (See 
Diseases  of  the  Testis,  p.  115,  ed.  2.)  The  appa- 
ratus required  for  injecting  a  hydrocele  is  a  me- 
dium-sized trocar,  and  a  half-ounce  glass  syringe, 
■with  a  metallic  nozzle,  which  fits  into  a  small  stop- 
cock adapted  to  the  canula.  The  metallic  parts 
are  reconmiended  to  be  made  of  palladium,  which 
IS  not  acted  on  by  iodine,  and  is  therefore  prefer- 
able to  silver. 

A  good  deal  of  pain  sometimes  follows  the  opera- 
tion, but  the  amount  of  inflammation  excited  by  it 
cannot  be  estimated  by  the  degree  of  pain  suflered 


at  the  time.  If  'the  inflammation  is  likely  to  be 
too  active,  it  must  be  moderated  by  suitable  treat- 
ment; but  if  no  pain  or  other  symptoms  arise,  the 
surgeon  must  endeavour  to  excite  it.  Thus,  in 
eight  or  twelve  hours  the  patient  must  move  about, 
and  the  testicle  may  be  handled  so  as  to  occasion 
slight  friction  between  the  surfaces  of  the  tunica 
vaginalis.  If  the  swelling  should  become  consider- 
able, and  the  inflammation  so  great  as  to  produce 
pain  and  constitutional  disturbance,  the  treatment  of 
acute  orchitis  must  at  once  be  adopted.  Fortunately 
this  is  but  seldom  required,  yet  an  isolated  ex- 
ample may  sometimes  occur.  In  employing  iodine 
It  must  be  remembered  that  it  is  not  necessary 
to  excite  a  sharp  attack  of  inflammation,  fur  i't 
is  surprising,  as  has  been  remarked,  how  slight  a 
disturbance  will  sometimes  be  sufficient  for  the 
cure,  so  that  the  surgeon  is  rarely  disappointed  in 
the  result  of  the  operation.  A  writer,  who  has 
been  already  quoted,  observes  that  iodine  injection 
so  seldom  fails  that  it  is  better  generally  to  wait 
the  result  of  the  operation,  even  when  the  efliects 
are  mild,  rather  than  resort  to  a  measure  which  is 
not  free  from  the  risk  of  producing  suppuration, 
namely  the  seton,  which  can  be  passed  at  a  later 
period  if  the  injection  prove  a  failure. 

There  is  a  caution  which  it  is  necessary  to  offer 
before  taking  leave  of  the  subject.  It  is,  not  to 
persist  in  the  use  of  injection  should  the  canula 
slip  out  of  the  tunica  vaginalis  and  become  situated 
in  the  areolar  structures  of  the  scrotum;  for  this 
is  very  liable  to  be  followed  by  inflammation,  ab- 
scesses, and  sloughing.  When  such  an  accident 
has  happened,  punctures  should  be  made  in  the 
scrotum  to  let  out  the  stimulating  fluid,  and  then 
fomentations  should  be  applied  and  aperient  medi- 
cines given.  The  sac  of  the  tunica  vaginalis  should 
never  be  distended  by  the  injection,  as  Sir  Astley 
Cooper  has  shown  that  the  cremaster  muscle  con- 
tracts and  forces  a  part  of  it  out  in  the  areolar 
tissues  of  the  scrotum. 

Air  and  chlorine  gas  have  been  introduced  into 
the  tunica  vaginalis  with  the  effect  of  producing  a 
radical  cure  in  some  instances.  Mr.  Lloyd,  of 
Bartholomew's  Hospital,  has  for  years  relied  upon 
the  introduction  of  a  grain  of  red  precipitate  of 
mercury,  which  he  conveys  into  the  sac  b}'  means 
of  a  greased  probe,  passed  through  the  canula  after 
tapping  has  been  performed;  the  salt  is  allowed 
to  remain.  The  sides  of  the  sac  are  then  gently 
rubbed  together,  to  cause  the  powder  to  be  spread 
over  the  surface.  (See  Lancet,  vol.  i  1850,  p. 
28,  and  vol.  i.  1857,  p.  164,  &c.)  Afte  practis- 
ing this  plan  for  upwards  of  twentj'-four  years,  he 
has  never  failed  in  a  single  case;  no  unpleasant 
consequences  have  ensued,  nor  has  the  disease 
returned.  M.  Defer,  of  Metz,  has  treated  a 
number  of  cases  of  hydrocele  successfully  with  the 
solid  nitrate  of  silver,  introduced  into  the  tunica 
vaginalis  by  means  of  a  stilet  carried  through  the 
canula,  subsequent  to  tapping.  The  caustic  is 
rubbed  over  the  walls  of  the  sac] 

A  case  is  mentioned  by  Sir  A.  Cooper  iu  which 
milk  was  injected,  on  the  supposition  of  its  being  a 
mild,  unirritaling  fluid;  however,  severe  inflamma- 
tion followed,  and  an  abscess  in  the  tunica  v.-igi- 
iialis.  When  an  opening  was  made,  the  milk 
came  out  iu  curds. 

Congenital  Hydrocele. 
This  term  is  applied  to  a  collection  of  fluid  in 
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the  tunica  vaginalis,  with  a  communication  be- 
tween the  cavity  of  this  membrane  and  that  of  the 
peritoneum,  which  was  not  closed  at  birth.  Wiien 
the  patient  is  laid  upon  his  back,  the  fluid  returns 
into  the  belly,  but  descends  again  when  the  body 
is  erect.  Pressure  will  also  cause  the  contents  o( 
the  tumor  to  recede;  but  this  happens  very  gra- 
dually, and  less  quickly  than  the  return  of  a  hernia. 
The  "opening  of  communication  between  the  two 
cavities  is  generally  small,  but  varies  from  the  size 
of  a  probe  to  that  of  a  goose-quill.  {Sir  B.  Bi  odie, 
Med.  Giiz.  vol.  xiii.  p.  89.) 

[In  these  cases  it  is  difficult  to  determine  whether 
the  fluid  is  secreted  in  the  abdomen  or  in  the  tunica 
vaginalis;  since,  if  poured  out  by  the  peritoneum, 
it  must  naturally  tend  to  accumulate  in  the  more 
depending  cavitj'.  But  as  the  fluid  usually  becomes 
absorbed  after  the  communication  between  the 
abdomen  and  tunica  vaginalis  has  been  obliterated 
by  pressure,  it  seems  probable  that  the  fluid  is 
originally  formed  in  the  abdomen.  {Curling,  On  the 
Testis.) 

In  the  treatment  of  this  form  of  hydrocele  the 
main  object  is  to  obtain  the  obliteration  of  the 
neck  of  the  sac,  so  as  to  cut  off  the  communication 
with  the  abdomen.  This  is  accomplished  by  con- 
stantly wearing  a  truss,  so  made  as  to  press  firmly 
on  the  inguinal  canal;  and  after  adhesion  has  taken 
place  the  tuid  usually  disappears  :  its  removal  may 
be  encouraged  by  the  application  of  a  stimulating 
lotion,  or  may  be  eifected  by  acupuncture.  In 
early  life  this  plan  of  treatment  is  generally  suc- 
cessful; but  should  it  fail  after  many  months'  trial 
the  truss  should  still  be  worn,  not  only  to  prevent 
the  passage  of  fluid  from  the  abdomen  into  the 
sac,  but  also  to  impede  the  descent  of  a  hernia, 
and  to  afi'ord  a  further  chance  of  obtaining  obli- 
teration of  the  opening.  This  form  of  hydrocele 
very  rarely  requires  injection  for  its  cure,  and  the 
operation,  or  even  that  of  simple  puncture,  should 
never  be  performed  unless  the  surgeon  is  fully  satis- 
fied that  a  communication  no  longer  exists  between 
the  sac  and  abdomen.  If  the  sac  be  injected  be- 
fore closure  of  its  neck,  peritonitis  is  very  liable  to 
ensue,  and  to  endanger  the  life  of  the  patient. 
{Curling,  op.  cit.)] 

Hydrocele  in  Women. 
[Closely  resembling  hydrocele  of  the  tunica  vagi- 
nalis in  man  is  the  congenital  hydrocele  of  women, 
in  which,  by  the  collection  of  water  in  the  perito- 
neal sheath  of  the  round  ligament,  a  swelling  is 
formed,  which  passes  through  the  inguinal  canal 
into  the  lower  part  of  the  labium  pudendi,  and  is 
at  first  returnable,  but  afterwards  not  so.]  It  is  an 
exceedingly  rare  disease.  The  researches  of  Sacchi, 
Palletta,  Scarpa,  Monteggia,  and  Regnoli,  prove 
that  it  is  generally  situated  in  the  canal  of  Nuck, 
and  may  comnmnicate  with  the  abdomen,  or  not. 
In  one  example  of  the  kind,  a  cure  was  etfectod 
by  Regnoli  by  incision.  (See  Revue  Med.  Oct. 
1834.) 

Tliomas  WaUci/,  Jitnr. 

Monro,  on  the  Tumors  of  the  Scrotum,  in  the 
Edinb  Med.  Essavs,  vol.  v.  .7.  Douf/las,  A  Treatise 
on  Hvdrocele,  Svo.  Lond.  I7.'>5;  and  Answer  to  Ke- 
niarks  on  that  work,  Svo.  Lond.  1758.  Poit,  on  the 
Hydrocele.  EUt;  on  the  Hydrocele,  8vo.  Lond.  177(); 
nn<i  the  works  of  Joseph  Else,  8vo.  Lond.  1782.  W. 
Vease,  on  the  different  Kinds  of  Hydrocele,  8vo. 
Lond.  1798.  T.  Kcate,  Cases  of  Hydrocele,  8vo.  1788. 
B.  Bell,  on  Hydrocele,  Sarcocele,  &c.  8vo.  Edinb. 


1791.    Loder,  in  Med.  Chir.  Bemerk.  th.  i.  cap.  7- 

Tlieden's  Neue  Bemerk.  th.  ii.  and  iii.    ■Sir  James 
Earle,  Treatise  on  the  Hydrocele,  2nd  ed.  8vo.  Lond. 
180;i.    fichreffer,  Cliirnrgpische  Versliche,  b.  i.  SVO. 
Numbers,  1811  ;  a  cure  effected  by  the  injection  of 
air  p.  30B.    Berlrandi,  in  M^m.  de  l  Acnd.  de  Chir. 
t  iii  and  in  Trnttato  delle  Operuzloni  di  Chiruigia. 
Nizza  1793.    Dcsauii,  Remarques,  &c.,  sur  divei  sea 
Esniic'ps  d'Hydrocfele;  CEuvres  Chir.  t.  ii.    S.  sharp's 
Treiitise  on  the  Operations,  and  his  critical  Inquiry. 
.7.  llouayd,  Obs.  on  the  Method  of  curing  the  Hydro- 
cele  by  means  of  a  Seton,8vo.  Lond.  1783.  Sahattcr, 
Medeciue  Op^ratoire,  t.  i.  ed.  2.    ^cmy;,  Trjiit^  des 
Hernies,  p.  64,  &c.    Larrey,  M^moires  de  Chir. 
Mditaire,  t.  iii.  p.  409.  &c.  T.  Ramsden.  Practical  Ub- 
servationson  the  Sclerocele,  &c.  Svo.  Lond.  1811.  W. 
mi(<rf.  Cases  of  Diseased  Bladder  and  Testicle,  41,0. 
Lond.  1815.    Kinder  Wood,  <  lbs.  on  the  Cure  of  Hy- 
drocele of  the  'I'unica  Vaginalis,  without  procurina; 
an  Obliteration  ol  the  Sac;  in  Med.  Chir.  Trans,  vo  . 
i.x.  p.  38.  Svo.  Lond.  1818    A.  Scarpa,  Memoria  sull' 
Idrocele  del  Cordone  spermatico,  4to,  Pans,  1823. 
A.  Cooper,  Lectures  on  the  Principles,  &c.  of  Siir- 
(.'ery,  vol.  ii.  p.  86,  Svo.  Lond  1815  ;  also,  Obs.  on  the 
Structure  and  Uis.  of  the  Testis,  4to   Lond.  1830. 
Sir  Benjamin  Brodie,  in  Lond.  Med.  Gaz.  vol.  xiii. 
Svo.  1833,  1834.    M.  le  Baron  Du.pui/tren,  Le?ons 
Orales  de  Cliniqiie  Chir.  t.  iv.  art.  8.  Svo  Pans,  1S34. 
■Ilf.  Vetpeau,  Nonv.  El<^m.  de  Mfed.  Oper.  t.  iii.  p. 
507.  Svo.  Paris,  1832.    [Robert  Liston,  Klem.  of  Sur- 
gery, ed.  2,  8vo.  Lond.  1840;  Pract.  Surgery,  ed.  4, 
Svo.  Lond.  1846;  Med. -Chir.  Trans,  vols.  xxii.  and 
xxvi.  H.  Luschka,  On  Apiiendicular  Structures  of  the 
Testis,  in  Virchow's  Archiv  f.  Path.  Anat.  u.  Physiol, 
vol.  vi.   J.  H.  Green,  St.  Thomas's  Hosp.  Reports, 
No.  1,  p.  59.  .E.^.iio3/d,Med.-Chir.  Trans,  vol.  xxvi. 
p.  308,  1843.    James  Paget,  Lectures  on  Surgical 
Pathology,  vol.  2.  p.  53.  Svo.  Lond.  1853;  and  Med.- 
Chir.  Trans,  vol.  27.    ii.  L.  Macdnnnelt,  Brit.  Amer. 
Jour.  March,  1859,  4to. ;  and  Ranking's  Abstract,  vol. 
X.  p.  98.  Lond.    J.  M.  Chelius.  System  of  Surgery, 
translated  from  the  German,  by  J.  F.  South,  2  vols. 
Svo.  Lond.  1845.   Ranald  Martin,  On  the  Cure  of 
Hydrocele  by  Injections  of  Iodine,  the  iancei,  30th 
April,  1842.  Beraud,  Remarques  sur  I'Auatoniie  Pa- 
thologique  d'une  forme  de  I'HydrocMe;  Arch.  Gen. 
de  M6d.  Juin  1S56,  Paris.    T.  B.  Curling,  Practical 
Treatiseon  the  Diseases  of  the  Testis,  SperraaticCord, 
and  Scrotum,  ed.  2,  Svo.  Lond.  1856.    L.  Gusselin, 
translation  with  notes  of  T.  B.  Curling's  work  ou 
Diseases  of  the  Testis,  &c.    Svo.  Paris,  1857  ;  and 
Arch.  G^n.  de  M4d.  t.  xvi.    Wm.  Fergusson.  System 
Pract.  Surgery,  ed.  4,  Svo.  p.  738,  Lond.  1856.    F.  C. 
Skei/,  Operative  Surgerv,  ed.  2,  Svo.  p.  606.  Lond. 
1858  Miller,  Pract.  of  Surgery,  ed.  2  Svo.  Ediu.  1852. 
A.  Nelaton,  El^mens  de  Path.  Chir.  t.  v.  Svo.  p.  611, 
&c.  Paris,  1 859.    ^. /amain,  Manuel  de  Path,  et  de 
Clin.  Chir.  t.  2,  12mo.  Paris,  1859.   Samuel  D.  Grass, 
System  of  Surgery,  vol.  2,  p.  944,  8vo.  Phil.  1859.  J. 
E.  Erichsen,  Science  and  Art  of  Surgery,  od.  3,  Svo. 
Lond.  I860.] 

HYDROPHOBIA  (from  85cop,  water,  and 
<l>6&oi,  fear.  A  dread  of  water).  This  being  for 
the  most  part  a  striking  symptom  of  the  fatal  in- 
disposition which  results  from  the  bite  of  a  mad 
dog,  and  some  other  animals  affected  in  the  same 
way,  the  disease  itself  has  been  named  hydrophobia: 
some  have  used  the  more  general  term  liygropliobia, 
from  v-yphv  liquid.  But  strong  objection  has  been 
made  to  both  these  terms,  because  derived  from  a 
symptom  which  does  not  exclusively  belong  to 
the  disease,  nor  constantly  exist  in  it. 

The  old  writers,  as  we  learn  from  Coelius  Aure- 
lianus,  used  the  terms  aerophobia,  or  a  dread  of  air, 
and  pantehobia,  or  a  fear  of  all  things,  since  the 
impression  of  cold  air  sometimes  excites  terror, 
and  the  disorder  is  marked  by  a  singular  degree  of 
general  timidity  and  distrust.  Others  called  it 
phobodipson  (5ii(/os  signifying  thirst),  because  the 
patient  is  thirsty,  yet  fears  to  drink.  Several 
modern  authors,  however,  objecting  to  any  appella* 
tion  expressive  only  of  one  symptom,  denominate  the 
disease  jabicB,  and  rabies  canina,  canine  madncas, 
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and  hvaa-a,  lygsa,  fury.  [The  French  call  it  la  rage. 
The  Germans  call  the  disease  in  the  dog  Hmids- 
wuth  or  Tollmuth,  and  in  man,  Wimersoheu.  The 
Italians  name  it  mbia. 

The  first  mention  of  rabies  is  made  by  Aris- 
totle {Hist.  Animal,  lib.  vii.  cap.  22),  Avho  held, 
nowever,  the  erroneous  opinion  that  man  is 
incapable  of  being  infected  by  the  bite  of  a  mad 
dog.  Xenophon  seemed  to  share  the  same  opinion. 
{Anabasis,  v.  7,  26".)  Asclepiades  first  taught  that 
man  can  sufl\;r  from  the  bite  of  a  rabid  dog,  and 
pointed  out  the  symptom  of  the  horror  of  water, 
"which  is  peculiar  to  man.  Probably  the  long  time 
which  intervenes  between  the  injury  and  the  de- 
velopment of  the  disease  had  prevented  the 
earlier  observers  from  attributing  the  disease  to  its 
true  origin.  Pliny  also  speaks  of  tiie  iiital  result 
of  the  bite  of  a  rabid  dog  in  producing  hydropho- 
bia. (Hist.  Natur.  viii.  63.)  The  opinions  of 
Asclepiades,  long  in  disrepute,  were  revived  by 
Coelius  Atirelianus,  who  very  clearly  described 
the  inability  to  drink,  and  convulsive  symptoms, 
adding  those  of  barking,  and  attempting  to  bite. 
These  opinions  prevailed  throughout  the  middle 
ages,  and  since  it  was  held  that  the  bite,  or  even 
the  contact  of  the  saliva  of  the  unhappy  patient  ex- 
cited the  disease  in  others,  it  became  customary  to 
put  an  end  to  the  existence  of  those  so  aifected. 

It  was  not  until  the  eighteenth  century  that 
nosologists  beg  m  to  classify  the  disease.  Sauvages 
placing  it  among  "  perverted  appetites."  (1769.) 
Linnaeus  dividing  it  into  twndiseases,  rabies  and 
hydrophobia.  (1763.)  Vogel  classing  it  as  a  fever. 
(1764.)  Sagar  as  a  nervous  disorder.  0776.) 
CuUen  ranking  it  with  hysteria,  among  convulsive 
diseases  of  the  nervous  system,  and  subdividing  it 
according  to  the  presence  or  absence  of  the  pre- 
tended symptom  of  biting.] 

Concerning  the  antiquity  of  hydrophobia,  how- 
ever, particularly  reference  may  be  made  to  Dr. 
Hecker's  observations,  who  thinks  the  fact  clearly 
proved  that  the  disease  existed  at  least  400  years 
before  Christ,  and  even  in  the  most  remote  periods. 
(See  Journ.  fur  Chir.  von  C.  F.  Grae/e,  ^c.  vii. 
p.  325,  &c.) 

[It  was  an  error  formerly  to  confound  under  one 
title,  and  to  consider  as  one  disease,  rabies  in  the 
dog,  and  hydrophobia  in  the  man.  Modern  re- 
searches make  it  clear  that  the  symptoms  and 
course  of  the  two  diseases  essentially  diiTer:  the 
fear  of  water  being  constantly  absent  in  the  dog, 
but  essentially  characterising  the  disease  in  man. 
It  is  the  prevalent  and  probably  the  correct  opinion, 
snice  all  the  collected  facts  favour  that  opinion, 
that  hydrophobia  in  the  human  species  can  only 
follow  the  bite  of  a  rabid  dog.  However,  this  dis- 
ease, and  especially  the  symptom  from  which  it 
takes  its  name,  may  be  simulated  by  nervous  dis- 
orders arising  from  various  causes,  hence  the  con- 
sideration of  cases  recorded  under  the  title  of 
hydrophobia  may  conveniently  be  divided  into  two 
classes : — ] 

1.  The  first  comprising  all  cases  not  ascribable 
to  the  bite  of  a  rabid  animal,  or  the  application  of 
some  of  its  secretions  to  a  part  of  the  body. 

2.  The  second  comprehending  the  examples  pre- 
ceded by  one  of  those  occurrences. 

The  cases  included  in  the  first  of  these  divisions 
are  subdivided  into  the  symptomatic,  and  idiopathic 
or  spontaneous.  By  symptomatic  hydrophobia  is 
understood  an  aversion  or  dread  of  liquids  preseut- 
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ing  itself  as  an  occasional  Bymptom  of  various 
diseases,  as  of  certain  inflammatory  febrile  and 
nervous  disorders,  hysteria,  epilepsy,  injuries  of 
the  brain  ( Trecourt  in  liecueil  periodique,  ^c.  t. 
vi.;  Acta  NaluicB  curiosa,  vol.  ii.  Obs,  205) j 
the  operation  of  particular  poisons  {Villermay, 
Traiti  des  Mai.  Nerveusfs,  t.  i.  p.  90  ;  Harles, 
ii/ier  die  Hundsicuili,  Frank/.  ]  809  ;  Schiniedel, 
Diss,  de  Hydrophobia  ex  Lhu  Frticluum  Fagi, 
Erlan.  1762,  6fc.),  gastritis,  pneumonia,  liepatitis, 
angina,  &c.  &c.  In  many  of  the  instances  of 
symptomatic  hydrophobia,  the  aversion  or  dread  o£ 
fluids  occurs  on  the  same  day  as  the  cause  upon 
which  it  depends,  or  a  few  days  afterwards,  and 
for  the  most  part  may  be  cured  with  the  disease 
which  has  given  rise  to  it,  or  even  imlependeiitly 
of  it.  On  the  contrary,  the  hydrophobia  from  the 
bite  or  infection  of  a  rabid  animal  does  not  come 
on  till  a  long  time  after  the  occurrence  of  the  cause, 
and  when  once  formed,  hag  hitherto  proved  incur- 
able. Whatever  analogy  therefore,  may  be  imagined 
to  exist  between  symptomatic  hydrophobia  and 
rabies,  they  differ  essentially  in  their  causes,  pro- 
gress, degree  of  curability,  and  also  in  the  treatment 
required.  (See  Diet,  des  Sciences  Mid.  t.  iv.  p. 
38.) 

Spontaneous,  or  idiopathic  hydrophobia  denote* 
the  questionable  form  of  the  complaint,  sometimes 
supposed  to  be  induced  by  violent  mental  commo- 
tion, anger,  fright,  &c.  unpreceded  by  any  other 
primary  disease,  to  which  it  can  be  referred  as  a 
symptom. 

Numerous  facts  upon  record  appear  to  leave  no 
doubt  concerning  tlie  reality  of  .symptomatic  hydro- 
phobia. {Raymond,  Mem  de  la  Sue.  Royalede  Med. 
t.  ii.  p.  4.57;  Roupe,  Nova  Acta  Physico.- Med. 
t.  iv.;  or  Pouteau,  Essai  sur  la  Rage, Lyons,  17C3; 
Diet,  des  Sciences   Medicales,  ^c.  xxii.  p.  333; 
Land.  Med.  Journal,  vol.  ix.  p.  256.)  [But  in  all 
the  cases  thus  adduced  among  the  earlier  writers 
it  is  easy  to  see  that  the  previous  history  has  not 
been  clearly  elucidated,  and  that  in  all  cases  there 
is  a  high  probability  of  a  previous  and  forgotten 
bite;  sometimes  the  very  occupation  and  habits  of 
the  patients  suggest  this.]    The  best  authorities 
now  concur,  witli  Dr.  J.  Hunter,  that  a  disease, 
similar  in  its  nature  to  what  is  produced  by  the 
bite  of  a  mad  dog,  never  arises  spontaneously  in 
the  human  subject.  (See  Trans,  of  a  Sue.  for  the 
Improvement  of  Med.  and  Chir.  Knoidcdge,  vol.  i. 
p.  299 — 303.)  Many  of  these  symptomatic  cases, 
however,  or  those  in  which  more  or  less  aversion, 
or  dread  of  liquids,  is  evinced  as  an  eftect  of 
another  disease,  are  too  well  authenticated  to  admit 
of  doubt.    In  tlie  Did.  des  Sciences  Med.  t.  xxii. 
art.  Hydrophobic,  may  be  found  a  great  deal  of 
information,  likely  to  interest  such  readers  as  wish 
to  follow  up  the  subject  of  the  symptomatic  forms 
of  the  disease.    However,  in  looking  over  some  of 
the  cases  there  detailed,  a  suspicion  will  now  and 
tiien  arise,  in  an  intelligent  mind,  that  the  disorder 
was  mistaken;  for  it  will  be  noticed  that  sometimes 
pain  shooting  up  the  limbs  preceded  the  general 
indisposition,  while  the  rapidity  of  the  disease  and 
the  appearances  found  on  dissection  corresponded 
precisely  to  what  is  usually  remarked  in  hydro- 
phobia.   In  particular,  one  patient  is  described  as 
a  man  habituated  to  drinking,  and,  as  a  sportsman, 
to  dogs  also  :  he  died  on  the  third  day,  and  on  dis- 
section, the  stomach  and  intestines  were  found  in- 
flamed, and  even  gangrenous  in  several  places,  the 
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oesophagus  and  lungs  also  participating  in  the 
inflammation.  {Commerc,  Litter.  Novemb.  1743, 
helid.  5.) 

[Four  cases  in  modern  record  are  recorded  as  in- 
stances of  spontaneous  hydrophobia,  whicli  pre- 
sented, according  to  thedescription.allthe  symptoms 
of  true  hydrophobia,  and  without  inoculation. 
They  are  related  by  M.  Businout  (Lond.  Med. 
Reposilo)-y,  1814);  Dr.  Momfort  (Walther  and 
Amnion's  Review.  Jan.  1849);  Dr.  Drake  (West. 
Journal,  ^c.  1831);  Di-.  Condie  ( rrans.  of  Phila- 
deiph.  Coll.  of  Phys.  1849):  but  in  these  cases,  as 
in  those  of  Viret  and  Savirotte,  two  at  least  suggest, 
l)y  internal  evidence,  occasions  of  inocnlation.  Dr. 
Drake's  patient  was  a  tanner  in  the  habit  of 
handling  recent  skins,  and  an  epizootic  of  rabies 
was  at  the  time  raging;  and  M.  Busmout's  patient 
was  a  woman  taken  ill  on  hearing  the  death  of 
her  husband,  but,  during  her  illness,  she  allowed 
her  mouth  to  be  licked  by  a  dog,  which  speedily 
became  rabid,  and  died  in  four  days.  Everything 
here  would  imply  that  the  dog  had  inoculated  the 
woman,  and  not  the  woman  the  dog.] 

Animals  of  the  dog  kind,  including  the  wolf  and 
the  fo.x,  are  most  frequently  the  subject  of  rabies, 
and  certain  writers  have  maintained  that,  although 
it  may  be  received  and  propagated  by  other  animals, 
yet  it  always  originates  in  some  of  the  canine  race. 
(Hillary  on  Diseases  of  Barhadoes,  p.  24  6.)  How- 
ever, it  is  asserted  that  the  disease  sometimes 
originates  spontaneously  in  cats,  that  is  to  ■say, 
without  their  having  been  previously  bitten  by 
another  rabid  animal,  and  such  an  assertion  is 
made  by  Ccelius  Aurelianus,  Porphyrins,  Avicenna, 
&c.  not  only  with  respect  to  man,  but  hnrses, 
asses,  camels,  hogs,  bullocks,  bears,  monkeys,  and 
even  poultry.  (See  Did.  des  Sciences  Med.  t. 
xlvii.  p.  45.)  [Among  modern  observations 
we  find  an  instance  recorded  of  the  asserted 
spontaneous  origin  of  hydrophobia  in  a  fox, 
which  was  tame,  and  being  teased  in  its  cage 
bit  the  man,  who  died  hydrophobic.  (Smith  on 
Hydrojiholiia,  American  Quarterly  Journal  of 
Medical  Sciences,  18.55,  p.  2i'3.)] 

It  is  interesting  to  inquire  what  animals  are 
capable  of  comnuniicating  rabie.<,  and  whatanimaU 
of  receiving  it.  [Of  a  large  series  of  cases  collected 
by  Tarn  hay  n  (illier  HnndsivutU  and  W'lssersc/ieu, 
Schmidt.,  Jahrbucher,  Bd.  101),  "258  persons  were 
bitten  by  dogs,  twenty-seven  by  cats,  twenty-two 
by  wolves,  three  by  foxes,  one  by  a  bear,  and  one 
by  a  badger,  and  in  all  hydrophobia  followed.  Of 
animals  which  are  subject  to  rabies,  he  enumerates 
the  cases, in  addition  to  the  above,  of  seven  pig's,  a 
white  bear,  and  a  duck.]  The  experiment,  made 
by  Dr.  Zincke,  tend  to  prove  also  that  birds, 
at  least  the  common  fowl,  may  have  the  disease 
communicated  to  them.  (Neue  Ansichten  der 
Hundswuth,  ^c.  8vo.  Jena,  1804.) 

But  though  it  be  well  known  that  animals  of 
the  dog  and  cat  kinds  can  propagate  the  disorder, 
it  is  not  settled  whether  it  can  be  communicated  by 
other  animals.  In  a  memoir  read  to  the  Fr  ench  In- 
stitute, M.  Huzard  explained  that  herbivorousquad- 
rupeds,  affected  with  rabies,  are  incapalile  of  trans- 
mitting the  disease,  a  position  suhsequently  con- 
firmed by  additional  experiments  and  ohservatinns 
made  in  the  Veterinary  School  at  Alfort.  jVIlM. 
Girard  and  Vatel  inoculated,  with  the  saliva  of  a 
rabid  sheep,  two  other  sheep,  a  yoirng  dog,  and  a 
horse,  but  none  of  those  animals  evinced  any  symp- 


toms of  the  disease,  and  continued  well  four  months 
after  the  experiment.  (Magendie  in  Joum.  de 
Physiol.  Exper.  viii.  p.  326,  &c.  8vo.  Paris,  18-28.) 
Professor  Dupuy  could  never  communicate  the  dis- 
temper to  cows  and  sheep,  by  rubbing  their  wounds 
with  a  sponge  which  animals  of  the  same  class 
labouring  under  the  disease  had  had  in  their 
mouths;  though  the  same  expernnent,  made  with  a 
sponge  which  had  been  bitten  by  a  rabid  dog,  propa- 
gated rabies  by  a  kind  of  inoculation.  Dupuy  has 
likewise  seen  amongst  several  flocks,  sheep  affected 
with  rabies,  yet  the  distemper  was  never  conrmuni- 
cated  by  them  to  other  sheep,  notwithstanding  the 
latter  were  bitten  in  parts  stripped  of  wool.  Dr. 
Gillman  inoculated  two  rabbits  with  the  saliva  of 
a  rabid  pig,  but  the  disease  was  not  communicated 
to  them.  (  On  the  Bite  of  a  Rabid  A  nimal,  p.  38.) 
[The  experience,  and  ver  bally-expressed  opinions  of 
Professor  Spoorrer,  at  the  Veterinary  College,  con- 
firm these  conclusions,  at  the  present  date.  (I860.)] 
On  the  other  hand  Mr.  King,  of  Clifton,  is  stated 
to  have  communicated  rallies  to  a  fowl,  by  inocu- 
lating it  with  the  saliva  of  an  ox  which  had  just 
fallen  a  victim  to  the  disease.  (J.  Ashliiirner,  Diss, 
de  Hydrophobia,  p.  29.)  Tire  author  of  the  article 
Raye  (Did.  des.  Sciences  Med.)  observes,  respect- 
ing this  singular  case  that,  as  it  is  accompanied 
with  no  details,  doubts  must  remain  whether  the 
fowl  actually  died  of  rabies. 

As  for  some  extraordinary  cases  in  which  the 
disease  is  alleged  to  have  been  communicated  to 
the  human  subject  by  the  bite  of  birds,  or  injuries 
done  with  the  claws  of  animals,  they  are  generally 
dismissed  by  modern  writers,  with  the  inference 
that  the  complaint  thus  transmitted  was  not  true 
hydrophobia  or  rabies.  This  conclusion  is  made 
with  respect  to  the  cases  of  this  kind  reported  by 
Ccelius  Aurelianus,  and  Bader,  and  the  notorious 
example  mentioned  by  A.  Baccius  of  a  gardener 
who  died  from  the  bite  of  a  cock  whicli,  accor- 
ding to  some,  was  rabid,  according  to  others, 
merely  enraged.  Hildanns  also  details  an  iirstance 
in  which  a  young  man  was  scratched  on  the  great 
toe  by  a  cat,  and  simie  momhs  afterwards  was 
attacked  with  hydrophobia  (Ois.  <  hir.  cent.  1. 
Ohs.  16);  but,  as  a  urodern  writer  observes,  if  the 
patient  were  really  affected  with  rabies,  it  is  con- 
ceivable that  the  cat's  claw  wit'i  which  the  scratch 
was  made,  might  have  been  wet  with  the  animal's 
saliva.  (Did.  des  Sciences  Med.  t.  xlvii.  p.  47.) 
[Dr.  Wood  mentions  a  case  in  which  he  thinks 
that  fatal  hydrophobia  might  be  traced  to  the  bite 
of  a  bird.  This  aho  is  highly  dubious.  (YVood's 
Practice  of  Medicine,  New  York,  1856.)] 

Another  question  of  considerable  importance  is 
whether  hydrophobia,  that  is  to  say,  rabies  can 
be  connnunicated  fromorie  human  being  to  another 
or  whether  in  man  the  disease  is  infectious  or  con- 
tagious. Many  attempts  have  been  made  in  vain 
to  communicate  the  distemper  to  several  kinds  of 
animals,  by  inoculating  them  with  the  saliva  of 
patients  who  had  perished  of  the  disease.  These 
experiments  were  made  in  this  country  by  Gau- 
thier,  Vangharr,  Baoington,  &c.  but  ito  irrfection 
was  the  coirsequence.  In  France  Giraud  inocu- 
lated several  dogs  with  the  faliva  of  a  nnvn  in  the 
convulsed  stage  of  hydrophobia,  but  n<nie  of  them 
afterwards  took  the  distemper.  (Dnsc/ui/lon,  Mew. 
sur  les  Causes  da  I' Hydrophubie,  in  Mm.  do  la  Soo. 
d  Emulation,  cinquieme  annee.)  M.  Girard,  of 
Lyons,  collected  some  of  tho  frothy  saliva  tho  in- 
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slant  it  was  discharged  from  a  patient's  mouth,  and 
he  inserted  some  of  it  into  eight  punctures  made 
on  tiie  inside  of  a  dog's  four  legs,  yet  six  months 
after  this  inoculation  the  animal  had  not  suffered 
the  slightest  inconvenience.  (Essaisurle  Tetanos 
Rabiens,  p.  29.)  A  siniilnr  experiment  was  made 
on  three  dogs  by  M.  Paroisse,  who  kept  the  ani- 
mals between  three  and  four  months  afterwards, 
during  all  which  time  they  continued  quite  unaf- 
fected.   {DM.  Mid.  t.  43.) 

Dr.  Bezard  published  the  following  experiments: 
pieces  of  the  flesh  of  a  person  who  had  died  of 
hydrophobia  were  smeared  with  his  saliva  and 
given  to  a  dog,  another  dog  was  suffered  to  eat  the 
salivary  glands,  and  a  third  the  sides  of  a  wound. 
In  three  other  dogs  incisions  were  made,  the  cut 
parts  were  then  inoculated  and  sewn  up.  Not 
one  of  these  six  animals  became  affected  with 
rabies.  (See  Man.  et  Obs.  his  a  laSoo.  Med.  Plii- 
lanthropique, premiere  anneo,  1807,  p.  17.) 

The  preceding  experiments  only  furnish  negative 
results,  but  there  is  one  which  tends  to  establish  a 
contrary  opinion.  On  the  19th  of  June,  1813,  in 
the  Hocel  Dieu  at  Paris,  Magendie  and  Breschet 
took  some  of  the  saliva  of  a  man  who  died  a  few 
minutes  afterwards  of  hj'drophobia,  and,  by  means 
of  a  bit  of  rag,  they  conveyed  this  saliva  to  the  short 
distance  of  twenty  paces  from  the  patient  and  in- 
oculated with  it  two  healthy  dogs.  One  of  the 
dogs  became  rabid  on  the  27th  of  July,  and  bit 
two  others,  one  of  which  was  attacked  with  com- 
plete rubies  on  the  26th  of  August.  (C.  Busmout, 
see  Collect,  des  Theses,  in  4to,  de  la  Faculie,  Paris, 
1814.)  Busmout  remarks  in  the  work  that  the  fore- 
going is  one  of  the  best  authenticated  experiments 
on  the  subject,  for,  in  addition  to  the  consideration 
of  the  talents  and  character  of  the  experimenters 
themselves,  the  facts  were  witnessed  by  numerous 
medical  students.  And  notwithstanding  the  ob- 
jections which  have  been  urged  against  the  ac- 
count (see  Journ.  Gen.  de  Med.  t.  lii.  p.  131),  the 
main  points  are  declared  to  be  entitled  to  credit. 
(See  Diet,  des  Sciences  Med.  t.  xlvii.  p.  48,  also 
Journ.  de  Pkysiologie  par  F.  Magendie,  t.  i.  p.  42.) 

With  these  relations,  it  is  proper  to  notice  certain 
cases  too  credulously  promulgated  as  proofs  of  the 
possibility  of  the  disease  being  communicated  from 
one  human  being  to  another.  Neither  the  instance 
of  the  maid-servant  who  died  merely  from  seeing 
her  mistress  vomit  while  labouring  under  hydro- 
phobia {Mich.  Ettmuller,  Op.  Med.  t.  ii.);  tlie  case 
of  the  peasant's  children,  which  all  died  on  the  se- 
venth day,  as  is  alleged,  from  embracing  their  dying 
father;  the  example  of  a  woman  contracting  hydro- 
phobia from  her  husband,  as  detailed  by  iMangor, 
{Ada  Soc.  Reg.  Hafniens,  vol.  ii.  obs.  32,  p.  408  j; 
nor  other  cases  of  a  similar  tenor,  are  now  regarded 
as  proving  anything  more  than  that  the  patients, 
supposed  to  have  caught  the  disease  by  contagion, 
fell  victims  either  to  violent  affections  of  the  mind 
and  nervous  system,  or  illnesses  accidentally  taking 
place  soon  after  the  death  of  a  near  relation  or 
mistress.  It  is  clear  enough  also,  that  some  of  the 
cases  were,  at  most,  only  instances  of  symptomatic 
hydrophobia. 

Witli  regard  to  another  opinion  that  the  bite  of 
a  man  or  other  animal,  when  merely  enraged,  may 
bring  on  hydrophobia,  it  is  now  entirely  discarded 
as  erroneous.  The  cases  in  support  of  it  recorded 
by  CI.  Pouteau,  Mangetus,  Malpighi,  Zuinger,  Le 
Cat,  &c.  when  critically  examined,  only  prove  tlint 


the  patients  were  affected  with  tetanus  or  syrap. 
tomatic  hydrophobia,  not  arising  from  any  infeei 
tion ;  for  neither  the  mode  of  attack  nor  the  progress 
of  the  symptoms,  in  any  of  theexamples  wbicli  are 
related  with  sufficient  minuteness,  lead  to  the  in- 
fcrence  that  the  patients  actually  died  of  inocu. 
lated  rabies.  (See  Diet,  des  Sciences  Med.  t.  xlvii. 
p.  49.) 

[One  case  only  is  recorded  in  modern  times 
which  can  be  supposed  to  favour  the  opinion  that 
the  human  saliva  is  capable  of  communicating  the 
disease.  This  case,  or  rather  this  series  of  ciiset, 
was  published  in  Silliiiian's  Journal  for  Octi)bet 
1832,  by  Rev.  W.  Carl,  of  Chester,  Con.  U.S.  at 
which  place  the  patients  resided.  In  1807  W.  C. 
set.  eleven,  was  bitten  by  a  dog  having  the  symptoms 
of  rabies,  and  which  was  soon  after  shot  Fifteen 
years  subsequently  the  disease  made  its  appear- 
ance. "  He  had  a  short  season  of  strange  excite- 
ment during  public  worship  on  the  Sabbath.  Ala 
neighbour's  house  the  next  day,  he  suddenly 
jumped,  screamed,  broke  windows,  and  ran  out  of 
the  door  with  great  nimbleness  of  foot.  He  soon 
became  quiet  and  returned,  and  when  his  friends 
remonstrated  with  him  for  this  conduct,  and  he  said 
he  could  not  avoid  doing  this,  for  he  had  been 
bitten  by  a  mad  dog.  During  the  progress  of  the 
disease  he  gnashed  his  teeth,  discharged  huge  quan- 
tities of  saliva,  had  distressing  spasms,  and  was 
set  on  biting  everybody  and  everything."  He 
made  holes  in  his  pillow-case  with  his  teeth,  and 
took  pleasure  in  attempting  to  spit  on  his  attend- 
ants ;  when  he  succeeded  he  was  seized  with  a  fit 
of  laughter.  When  he  had  been  in  this  state 
fourteen  or  fifteen  days  death  closed  the  scene, 
Sept.  1,  1820.  {Smih,loc.  cit.)  L.  T.  C.  was 
bitten  by  W.  C.  and  three  and  a  half  years  sub- 
sequently became  similarly  affected.  "  He  would 
hop  backwards  and  forwards,  and  talk  incoherently 
for  a  few  minutes,  and  then  say  he  was  sorrj'  he 
conducted  himself  so,  but  he  could  not  avoid  it.  He 
had  a  horror  of  fluid,  and  spurted  the  water  which 
he  took  in  the  face  of  his  attendants  ;  he  frothed 
at  the  moutli,and  watched  his  opportunity  to  bite." 
Two  other  persons  bitten  by  W.  C.  subsequently 
died  with  similar  symptoms.  It  seems  right  to 
give  a  full  account  of  this  remarkable  case  here, 
and  the  more  especially  that  it  was  copied  into 
all  the  journals  at  the  time  of  its  publication. 
But  it  must  be  observed  that  the  symptoms  in  no 
way  accorded  with  those  of  rabies  in  man.  The 
disposition  to  bite  and  spit,  and  the  like,  accord  well 
with  the  popular  notions  of  hj-drophobia,  and  these 
cases  must  clearly  be  classed  under  those  of  dis- 
tressing mental  disorder,  produced  probably  by  the 
fear  of  hydrophobia,  and  ending  fatally.  Of  this 
there  arc  many  other  instances.] 

Wrong  noiiims,  of  a  dangerous  tendency,  hare 
been  generally  entertained  in  regard  to  the  uisense 
as  it  appears  in  the  canine  race.  The  writer  of 
the  article  Dog  in  Dr.  lices's  Ci/clopccdui  appear 
to  have  had  extensive  opportunities  of  observing 
the  disorder  in  dogs  ;  from  his  remarks  the  follow* 
ing  information  may  be  gleaned  : 

The  peculiar  symptom  which  often  attends  the 
complaint  in  the  human  subject,  has  been  applied 
to  the  disease  in  the  dog,  and  has  occasioned  it  to 
be  called  by  the  same  name  hydrophobia.  Thisisa 
palpable  misnomer,  for  in  no  instance  does  there 
ever  exist  any  dread  of  water,  on  the  contrary 
dogs  are  in  general  very  greedy  of  it.  Neither 
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Imve  sheep,  when  rabid,  any  dread  of  water,  but 
frequently  take  it  with  great  freedom,  as  is  proved 
by  some  experiments  of  which  an  account  is  given 
in  iMagcudies  Journal,  t.  viii.  p.  328.  Such  un- 
founded supposition  has  often  conduced  to  a  very 
fatal  error,  for  it  being  the  received  opinion  that 
no  dog  is  mad  who  can  lap  water,  many  persons 
have  been  lulled  into  a  dangerous  security.  An- 
other equally  false  and  fatal  idea  has  prevailed, 
that  everv  mad  dog  must  be  wild  and  furious,  hut 
this  is  so  far  from  being  true,  that  in  the  greater 
number  of  instances,  there  is  very  little  of  that 
wild  savage  fury  that  is  expected  by  the  generality 
of  persons.  "  Hence,"  says  this  author,  "  as  it  is 
evident  that  the  term  hydrophobia,  characterising 
the  affection  in  the  dog,  is  a  misnomer,  so  it  is  evi- 
dent that  the  term  madness  is  equally  so.  In  no 
instance  have  I  ever  observed  a  total  alienation  of 
the  mind  ;  in  very  few  have  the  mental  faculties 
been  disturbed.  The  disposition  to  do  mischief 
is  rather  an  increased  irritability  than  absence  of 
sense,  for  in  most  instances,  even  those  that  are 
furious  acknowledge  the  master's  voice  and  are 
obedient."  The  symptom,  which  is  most  generally 
first  observable  in  a  rabid  dog,  is  a  certain  pecu- 
liarity in  his  manner;  some  strange  departure  from 
his  usual  habits.  In  a  very  great  number  of  in- 
stances, the  peculiarity  consists  in  a  disposition  to 
pick  up  straws,  bits  of  paper,  rags,  threads,  or  the 
smallest  objects  which  may  happen  to  be  on  the 
floor.  This  is  said  to  be  particularly  common  in 
small  dogs.  "Others  again  show  an  early  peculiarity 
by  licking  the  parts  of  another  dog.  In  one  in- 
stance the  approach  of  the  disease  was  foretold  by 
our  observing  a  very  uncommon  attachment  in  a 
pug  puppy  towards  a  kitten,  which  he  was  con- 
stantly licking;  and  likewise  the  cold  nose  of  a 
healthy  pug  that  was  with  him.  An  attachment 
to  the  sensation  of  cold  appears  in  many  cases,  it 
being  very  common  to  observe  them  (the  dogs) 
licking  the  cold  iron,  cold  stones,  &c.  Some  dogs 
early  in  the  disease  will  eat  their  own  excrement 
and  lap  their  own  urine."  An  early  antipathy  to 
strange  dogs  and  cats  is  very  commonly  observed, 
but  particularly  to  cats.  As  the  disease  advances, 
the  affected  dogs  bite  those  with  which  they  are 
domesticated,  and  lastly,  the  persons  around,  but, 
except  in  a  moment  of  irritability,  they  seldom  at- 
tack the  human  subject.  The  irritability  that 
induces  them  to  bite  is  very  strong,  but  is  devoid 
of  wildness.  It  is  more  like  peevishness  than  fury. 
A  slick  held  up  at  them  always  excites  their  anger 
in  a  violent  degree,  and  throughout  the  disease 
there  is  generally  a  wonderful  impatience  of  con- 
trol, and  the  animals  are  with  greatdifiiculty  fright- 
ened. (See  art.  Doij,  in  Rees^s  Cyciopcedia.)  [Mr. 
Youatt  {On  the  Duy)  describes  a  form  of  dumb 
rabies,  of  which  the  most  characteristic  sign  is  a 
paralytic  condition  of  the  lower  jaw,  which  hangs 
pendulous,  heaving  the  mouth  half  opened.]  In 
sheep  as  well  as  dogs,  a  peculiar  change  of  the 
voice  is  regarded  as  one  of  the  most  unequivocal 
signs  of  the  distemper.  (See  Mayendie's  Jomn. 
deFhysioL  Exp.  t.  viii.  p.  330.) 

Dr.  .iohn  Hunter  calculated  that  out  of  every 
dozen  of  rabid  dogs,  about  one  evinces  no  parti- 
cular tendency  to  bite.  That  these  animals,  and 
wolves  also,  have  no  particular  dread  of  fluid  is 
proved  by  facts.  Thus,  a  rabid  wolf,  at  Frejiis, 
Bwam  across  several  rivers.  (Darluc,  liecueil 
P6riod.  (fObserv.  vol.  iv.)    Duboueix  has  seen 


mad  dogs  drink  without  difficulty,  and  plentifully. 
(IJisl.  de  la  Soo.  de  Med.  an  1783.)  Rabid  animals 
will  sometimes  eat  as  well  as  drink.  Thus,  the 
wolf  which  bit  so  many  persons  at  Meyne,  in 
1718,  was  found  in  the  morning  devouring  a  shep- 
herd's dogj  and  Dr.  GiUman  speaks  of  n  dog,  which 
was  not  deemed  rabid,  because  it  ate  and  dr.ank 
well;  but,  as  it  seemed  indisposed,  it  was  killed, 
tliough  not  before  it  had  bitten  a  man,  who  fell  a 
victim  to  hydrophobia.  {On  the  Diio  of  a  Rabid 
Animal,  p.  IS.) 

When  a  dog  bites  a  person  it  should  not  be  im- 
mediately killed,  but  merely  chained  up,  because 
by  destroying  it  at  once,  the  possibility  of  ascer- 
taining whether  it  was  rabid  is  prevented,  and 
great  alarm  is  thus  kept  up  in  the  minds  of  the 
wounded  person  and  his  friends.  If  the  animal  be 
affected  with  rabies,  it  will  perish  in  a  few  days. 
At  the  Veterinary  School  at  Alfort,  when  a  dog 
has  been  bitten,  it  is  usual  to  chain  it  up  for  at  least 
fifty  days,  before  it  is  restored  to  its  master,  about 
six  weeks  being  considered  the  period  when  a  dog 
generally  becomes  rabid  after  being  bitten. 

My  friend  Mr.  St.  Aubyn  had  a  large  New- 
foundland dog,  however,  which  did  not  become 
rabid  till  seventy  days  had  elapsed  from  the  period 
when  it  was  bitten  by  another  dog.  As  I  saw 
this  case,  and  am  minutely  acquainted  with  the 
particulars,  I  consider  it  as  furnishing  a  useful 
caution  against  placing  too  much  confidence  in  the 
plan  adopted  at  the  Veterinary  School  at  Alfort. 

For  additional  details  relating  to  the  disease  as 
it  appears  in  the  dog,  I  must  refer  to  the  above- 
mentioned  paper.  It  cannot  be  too  clearly  or 
widely  known,  that  mad  dogs  are  not  particularly 
characterised  by  an  inability  to  lap  water,  nor  by 
any  degree  of  fury.  These  animals,  when  actually 
affected  with  rabies,  from  their  quiet  manner  have 
not  even  been  suspected  of  having  the  disorder,  and 
have  been  allowed  to  run  about,  been  fondled,  and 
even  slept  with.  (See  Mem.  of  Swedish  Acad. 
1777.) 

[  In  the  cases  of  hydrophobia  collected  by  Lewis 
•  Smith,  131  in  number,  15  of  the  dogs  inflicting 
the  wounds,  whose  history  was  known,  seemed 
well  at  the  time  of  inflicting  the  bite.  Of  these, 
one  soon  after  wandered  from  home,  and  another 
at  an  interval  of  two  weeks.  Six  were  imme- 
diately killed ;  the  seven  remaining  went  mad 
within  ten  days.  Six  other  dogs  acted  suspiciously, 
being  probably  in  incipient  hydropliobia,  of  which 
two  went  mad  afterwards  and  were  killed,  and  the 
otiier  four  left  home  or  were  killed.  Hence  it  is 
clear  tliat  animals,  before  showing  any  symptoms 
of  rabies,  ma}'  communicate  the  disease. 

As  to  the  (Etiology  of  this  disease  in  dogs  and 
animals,  three  views  have  been  enunciated.  The 
first,  that  the  disease  occin's  only  as  an  epizootic 
(see  especially  L.  Kemp,  Edinlitirgh  Med.  Journal, 
Jan.  l-!i55)  ;  the  second,  that  it  can  only  be  pro- 
duced by  inoculation  {Carusi,  Osservazione  sulla 
orifj.  deUa  Rabia,  Napoli.  Gux.  of  Lomh.  40, 
18.")7;  Youatt,  Dufmytren,  Breschet,and  Magendie, 
loc.  cit.)  ;  the  third  admits  both  modes  of  origin. 
There  are  abundant  proofs  in  favour  of  the  last 
view.  As  to  its  occurrence  in  the  epizootic  form 
and  spontaneously,  there  is  a  mass  of  evidence. 
Such  an  epizootic,  carefully  observed,  is  related  by 
Dr.  Malley  (Ellioison's  Lecture,  in  Lancet,  Oct. 
1831),  and  other  striking  instances  occurred  in  Sir 
John  Ogilvie's  and  Lady  Menzies'  stables.  {Kemp, 
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1855.)  Again,  among  the  cases  of  hydrophobia 
collected  by  Lewis  Smith,  is  one  resulting  from  the 
bite  of  a  lap-dog,  in  a  neighbourhood  where  a  rabid 
animal  had  not  been  known  for  years.  This  dog 
also  bit  a  puppy,  which  went  mad.  Wagner 
(Deutsche  Klinik,  26  and  27,  1856)  relates  a  case 
of  spontaneous  rabies  in  a  cat,  which  bit  a  dog  and 
three  men.  The  dog  and  two  of  the  meu  went 
mad.  Cold,  hunger,  and  ill-treatment,  excessive 
heat,  the  summer  time  of  the  year,  especially  the 
latter  part  of  July — "  the  dog  days," — slinking 
and  maggotty  flesli  as  food,  denial  of  drink,  or  of 
sexual  intercourse,  have,  since  very  early  times, 
been  commonly  held  to  cause  hydrophobia. 

A  great  mass  of  evidence,  however,  exists, 
which  tends  to  disprove  the  direct  action  of  these 
causes,  although  it  is  probable  that  any  one  of 
them  may  act  as  an  exciting  circumstance.  Thus, 
out  of  259  cases  in  which  the  date  of  the  bite  was 
registered  (Smith  and  Tamhayn,  loc.  cit.  Rudcliff'e, 
Lancet,  1855,  p.  180  and  2bQ,i\r\d.  Adams,  Woclien- 
schriftfur  Tlderheilkrankheiten,  W.  32 — 36,  1850), 
thirty-two,  the  largest  number,  were  observed  in 
September;  the  next  in  October  and  November, 
each  twenty -five  cases;  while  in  each  of  the  months 
of  January  and  Februarj',  there  were  twenty-one 
cases.  These  researches  agree  in  general  result 
with  those  of  M.  Andry  (Recherches  surlaRage, 
8vo.  Palis,  1780),  and  it  results  from  them  that, 
since  rabies  occurs  alike  at  all  seasons  of  the  year, 
if  any  sanitary  regulation  be  enforced,  it  should  be 
made  to  operate  during  the  whole  year.  The  investi- 
gation of  the  relations  which  hydrophobia  andrabies 
evince  to  climate  and  country,  yields  results  equally 
opposed  to  popularly  received  notions.  They  strik- 
ingly favour  the  opinion  that  rabies  is  an  epizootic. 
Al  ter  a  great  outbreak  in  Wurtemburg,  in  which 
242  cases  were  observed,  there  was  an  interval  from 
Jul}'^,  1839,  to  June,  1843,  during  which  only 
3  real  cases  and  14  suspicious  cases  were  noted. 
(Voltolini,  Deutsche  Klijiik,  19—21,1857.)  At 
this  time,  precisely,  it  was  prevailing  in  the  north. 
From  1849  to  1855  it  prevailed  in  Hamburg, 
Lanenbuig,  Mecklenburg,  Pomerania,  Schleswig; 
Jutland,  Westphalia,  and  Leipsig,  with  consider- 
able intensity.  In  Hamburg,  for  instance,  500 
mud  dogs  were  observed.  In  1851-2,  it  broke  out 
in  the  south  of  Europe,  at  Paris,  Madrid,  Ofen, 
and  Pesth;  and  in  1854-55,  in  Lombardy.  In 
1855-56,  numerous  cases  occurred  in  Augsburg, 
the  disease  soon  disappearing  again.  {Adam,  Wo- 
chenschi  ift,  loc.  cit.  Faber,  zur  Geschichte  der  Wulh- 
krankheit  in  Wurtemburg  :  Wuriemb.  Corr.  Blatt, 
43,  44,  1857.  Vjhrschrift,  fur  Ges.  Med.  xii.  2, 
1 858.)  In  the  English  Bills  of  Mortality,  the  first 
case  recorded  is  in  1728 — the  bills  begin  in  1603 
— while  the  word  hydrophobia  is  not  introduced 
until  1819.  From  1728  till  1824,  the  deaths 
never  exceeded  four  per  annum ;  in  that  year  they 
reached  seven;  in  1825,  and  1826,  there  were  four 
deaths;  in  ]  827,  one  death ;  l-«28,one;  1831,  six; 
1832,  three;  1838,  four;  ]  834,  eight;  1835,  none; 
1836,  one;  1837,  seven  in  the  last  six  months; 
1838,  twelve;  from  1838  to  1853  never  more  than 
four;  in  1854,  nine.  From  the  Registrar  Gene- 
ral's reports,  it  seems  that  in  the  periods  from  1838 
to  1842,  and  from  1848  to  1852,  there  was  a 
gradual  increase  of  the  disease,  and  especially  in 
the  first  period  in  the  rural  districts,  whilst  in  the 
towns  at  this  time  it  was  but  little  felt. 

In  the  liigher  northern  latitudes,  as  well  as  in 
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the  south,  hydrophobia  is  extremely  rare.  Ac- 
cording to  J.  Hunter,  there  was  not  one  case  during 
forty  years  in  Jamaica;  and  so  also  in  South 
America,  in  Madeira,  in  Algiers,  Egypt,  in  Tur- 
key, and  throughout  the  East.  Tliis  observation 
first  made  as  to  Egypt,  by  Prosper  Alpinus  (Rer. 
Egyptiarum,  lib.  iv.  cap,  8),  is  confirmed  by 
Savary  (Voyage  en  Syrie,  t.  i.),  Baron  Larrey 
(Memoires  de  Chir.  Militaire,  t.  ii.  p.  226),  and 
by  other  authorities.  [See  Bil)l.  Raisomiee,  ]7oO; 
Van  Swieten,  Comment  in  Aphor.  1129,  Portdl 
Journal  Gen.  de  Mtd.  t.  xxx.  Dr.  Thomas,  Prac- 
tice of  Physic.)] 

In  Mr.  Meynell's  account,  which  was  communi- 
cated to  him  by  a  physician,  it  is  asserted  that  the 
complaint  never  arises  from  hot  weather,  nor  pu- 
trid provisions,  nor  from  any  cause  except  the  bite; 
for  however  dogs  have  been  confined,  however  fed, 
or  .whatever  may  have  been  the  heat  of  the  season, 
the  disorder  never  commences  without  a  possibility 
of  tracing  it  to  the  preceding  cause,  nor  was  it  ever 
introduced  into  the  kennel  except  by  the  bite  of  a 
mad  dog.  (See  art.  Dog  m  Rees''s  Cyclopcedia.)  [In 
addition,  however,  to  the  cases  above  cited,  in  which 
the  spontaneous  or  epizootic  origin  of  rabies  is  made 
evident,  the  writer  is  informed  by  Mr.  Spooner 
(1  860)  that  he  has  seen  rabies  arise  among  some  Cape 
dogs,  confined  in  cages  at  the  Zoological  Society's 
Gardens,  in  London,  under  circumstances  which 
rendered  it  impossible  that  they  should  have  been 
bitten  by  any  rabid  animal.  He  has  also  seen  a  polar 
bear  attacked  with  fatal  rabies  in  the  same  gardens.] 
Dr.  Gillman  endeavours  to  prove,  that  the  dis- 
ease in  dogs  is  probably  excited  independently 
of  particular  climates,  of  putrid  aliment,  of  defi- 
ciency of  water,  of  want  of  perspiration,  or  of  the 
worm  under  the  tongue,  to  which  causes  it  has 
been  at  diiFerent  times  ascribed;  and  he  expresses 
his  belief  that  it  originates  somewhat  like  tj^phus 
in  the  human  subject,  and  is  not  alwaj's  produced 
by  inoculation,  or  by  means  of  a  bite.  He  thinks 
that  it  may  be  occasionally  brought  on  by  the  con- 
finement of  dogs,  without  exercise,  in  close  and 
filthy  kennels;  and  that  the  success  of  Mr.  Treval- 
yan,  as  related  by  Dr.  Bardsley,  in  clearing  his 
kennel  of  the  disease,  by  changing  even  the  pave- 
ment, after  other  means  of  purification  had  failed, 
affords  presumptive  evidence  in  favor  of  the 
opinion;  and  consequently  this  author  thinks  that 
the  method  of  quarantine  adopted  by  Mr.  Meynell, 
and  recommended  by  Dr.  Bardsley,  on  the  supposi- 
tion that  the  disease  originates  exclusively  from  con- 
tagion, will  not  be  a  sufficient  preventive  alone;  and 
he  infers,  from  some  facts  reported  by  Mr.  Daniel, 
that  the  poison  sometimes  lies  dormant  in  dogs, 
four,  five,  and  six  mouths,  and  consequently  that 
the  period  of  two  months  is  not  a  sufficient  quaran- 
tine. (See  Gillman  s  Diss,  on  the  Bite  of  a 
Rabid  Animal.) 

In  opposition,  however,  to  some  of  the  senti- 
ments contained  in  the  foregoing  passage,  it  should 
be  known  that  Dupuytren,  Magendie,  and  Bres- 
chet  have  purposely  kept  many  dogs  for  a  long 
time  in  the  most  disgusting  state  of  imcleanliness; 
let  them  even  die  in  this  condition  for  want  of 
Ibod  and  water,  or  even  devour  each  other,  .T*' 
without  exciting  rabies.  [Diet,  des  Sciences  ilif* 
t.  xlvii.  p.  53.)  Yet  Professor  Rossi,  of  Turin, 
is  said  to  have  produced  this  or  some  similar  dis- 
ease in  cats,  by  keeping  them  shut  up  in  a  rno'"- 
(Mtm.de  I'Acad.  imp.  do  Turin,  1805  h  IW"' 


p.  93,  de  la  Notice  des  Travaux.)  On  tlie  whole, 
I  consider  it  well  proved  that  neither  long  thirst, 
hunger,  eating  putrid  flesh,  nor  filth,  will  occasion 
the  disease  in  the  canine  race.  At  Aleppo,  where 
the  animals  perish  in  great  numbers  from  want  of 
food  and  water,  and  the  heat  of  the  climate,  the 
distemper  is  said  to  be  unknown.  Nor  is  rabies 
found  to  attack  dogs  and  cats  with  particular  fre 
quency  during  the  copulating  season,  and  therefore 
the  oestrus  veneris  cannot  be  admitted  to  have  any 
share  in  its  production,  as  some  writers  have  been 
disposed  to  believe.  (See  Did.  des  Sciences  Med. 
t.  xlvii.  p.  55.) 

Although  most  writers  believe  in  the  reality  of 
a  poison,  or  specific  infectious  principle,  in  cases  of 
rabies,  the  fact  has  been  questioned,  or  absolutely 
rejected,  by  others.  Bosquillon  considered  the 
disease  always  as  the  effect  of  fear,  or  an  impression 
upon  the  imagination.  This  view  of  the  matter  is 
far  from  being  new,  and  has  been  ably  refuted  by 
many  authors,  and  especially  by  M.  Desault,  of 
Bordeaux,  who  remarks  that  horses,  asses,  and 
nmles,  quihus  non  est  intellectus,  had  died  rabid 
the  very  year  in  which  he  wrote;  and  it  is  ob 
served  by  Dr.  J.  Vaughan,  that  an  infant  in  the 
cradle  is  sometimes  attacked,  while  many  timor- 
ous children  escape.  [In  Smith's  collection  of  cases, 
nine  of  the  patients  were  five  years  old  or  under, 
several  being  infants  of  three  years  and  less.] 

Another  notion  has  partially  prevailed,  that  ra- 
bies does  not  depend  upon  any  virus,  but  upon  the 
continuance  of  an  irritation  in  the  bitten  parts, 
affecting  the  whole  nervous  system  (Fercival,  J. 
Mease,  Girard,  &c.);  but  this  doctrine  confounds 
rabies  and  tetanus  together,  and  can  only  apply  to 
the  symptomatic  non-infectious  hydrophobia  from 
an  ordinary  wound  or  laceration. 

The  facts  in  proof  of  the  reality  of  a  peculiar  in- 
fectious principle  in  cases  of  rabies  are  too  numer- 
ous to  leave  any  doubt  upon  the  subject.  Twenty- 
three  individuals  were  bitten  one  morning  by  a  female 
wolf,  of  whom  thirteen  died  in  the  course  of  a  few 
months,  besides  several  cows  which  had  been 
injured  by  thp  same  animal.  How  could  all  these 
unfortunate  persons  have  had  similar  symptoms, 
and  especially  a  horror  of  fluids,  had  they  not  been 
nil  under  the  influence  of  some  cause  besides  the 
bites.  The  patients  who  died  were  bitten  on  the 
naked  skin,  whilst  in  the  others  who  escaped  in- 
fection the  bites  happened  through  their  clothes, 
which  no  doubt  intercepted  the  saliva,  the  vehicle 
of  the  virus.  In  the  essay  by  Le  Rous,  mention  is 
made  of  three  persons  bitten  by  a  rabid  wolf,  near 
Autun,  in  July,  1781,  and  notwithstanding  mer- 
curial frictions,  they  all  died  of  hydrophobia.  Of 
ten  other  individuals  bitten  by  a  wolf,  nine  died 
rabid.  _  {Rey,  Mem.  de  la  Soc.  Rayalc  de  Mid. 
p.  147.)  Twenty-four  persona  were  injured  in 
the  same  manner,  near  Ruchelle,  and  eighteen  of 
them  perished.  {Andry,  RecUerches  sur  la  Rage, 
ed.  S,  p.  1.96.)  On  the  27th  January,  1780, 
fifteen  individuals  were  bitten  by  a  mad  "dog,  and 
were  attended  at  Seniis  by  the  commissioners  of 
the  French  Royal  Society  of  Physic.  Ten  had 
received  the  bites  on  the  naked  flesh,  and  five 
through  their  clothes.  Of  the  first  ten  only  five 
lost  ilieir  lives,  three  of  them  dying  of  decided 
rabies  between  the  27th  of  February  and  the  3rd 
of  April,  and  the  ether  two  between  the  29tli  of 
February  and  the  IBth  of  March.  Unless  the 
opinion  be  Jidopted  that  the  disease  is  caused  by  an 
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infectious  principle,  a  sort  of  inoculation,  it  would 
be  impossible  rationally  to  explain  the  cause  of 
so  niany  deaths  from  the  bites  of  rabid  animals.  If 
the  idea  that  rabies  originates  from  fear,  or  nervous 
irritation,  were  true,  how  could  we  account  for 
there  being  such  a  difference  between  the  usual 
consequences  of  the  bite  of  a  healthy  dog,  and  those 
of  the  bite  of  one  afflicted  with  rabies?  Plealthy 
dogs  are  incessantly  quarrelling  and  biting  each 
other  in  the  streets,  yet  their  wounds  are  not  fol- 
lowed by  rabies;  and,  as  a  modern  author  remarks, 
if  hydrophobia  were  referrible  to  nervous  irritation 
derived  from  the  wounded  part,  how  does  it  hap- 
pen that  amongst  the  thousands  of  wounded  after 
a  great  battle  hydrophobia  is  not  seen  instead  of 
tetanus?  {Diet,  des  Sciences  Med.  t.  xlvii.  p.  61.) 
But^  if  it  were  yet  possible  to  entertain  a  doubt  of 
an  infectious  principle  in  hydrophobia,  this  possi- 
bility would  be  removed  by  the  reflection,  that  the 
disease  majr  be  communicated  to  healthy  animals 
by  inoculating  them  with  the  saliva  of  certain 
other  rabid  animals.  In  fact,  as  I  have  stated,  the 
bites  of  such  animals  are,  in  every  point  of  view, 
only  an  inoculation,  and  the  same  remark  may  be 
extended  to  the  numerous  instances  on  record,  in 
which  the  disease  arose  in  the  human  subject  as  a 
consequence  of  a  rabid  dog  or  cat  (not  suspected  to 
be  in  this  state  at  the  time)  having  been  played 
with,  fondled,  or  suffered  to  lick  the  naked  skin,  in 
which  there  was  at  the  moment  some  slight  scratch 
entirely  overlooked. 

Many  of  the  ancient  writers  not  only  believed 
in  the  hydrophobic  virus,  or  infectious  principle, 
but  even  in  its  dilfusion  through  the  blood,  flesh,' 
and  secretions  in  general;  and  this  hypothesis  was 
professed  by  Boerhaave,  Van  Swieten,  Sauvages, 
F.  Hoffman,  &c. ;  but  in  proportion  as  the  humoral 
pathology  lost  ground,  the  foregoing  idea  was 
abandoned,  and  the  opinion  adopted  that  the  in- 
fection is  confined  to  the  saliva,  and  wounded  part, 
in  which  it  has  been  inserted.  ' 

The  tales  of  some  old  autliors  would  lead  one  to 
think,  that  hydrophobia  may  be  communicated  by 
eating  the  flesh  of  a  rabid  animal.    (Fernetius,  De 
Obs.  Rer.  Caus.  ei  Morb.  Epidem.  lib.  ii.  cap.  14. 
Schenckijts,  Mangetus,  4-c.)    But  respecting  these 
accounts  it  is  remarked  that  they  are  not  entitled 
to  much  confidence;  for  it  is  certain  that  rabies 
never  begins,  as  is  stated  with  regard  to  some  of 
the  cases  in  question,  a  few  hours  after  the  appli- 
cation of  its  cause,  and  its  early  stage  is  never 
chnracterised  by  any  fury  or  disposition  to  bite 
And,  besides,  how  can  such  relations  be  reconciled 
with  the  practice  of  the  ancients,  who,  according  to 
Pliny,  employed  the  liver  of  the  mad  dog  or  wolf 
as  a  remedy  ?    Palmarius  also  fed  his  patients  for 
three  days  with  the  dried  blood  of  the  rabid 
animal.     {Mem.  de  la  Soc  de  Med.  p.  136  et  le 
no  m.)    The  flesh  of  a  bullock  which  had  Lk^cu 
bi  ten  by  a  mad  dog,  and  afterwards  died  rabid  was 
sold  to  the  inhabitants  of  Medolii,  near  Mantua 
yet  none  of  them  were  attacked  with  hydrophobia 
[Andn/,  Rechcrches  sur  la  Raqc,  c^-c.  p.  30  )  Dr 
ie  Camus  informed  Larrey  thiit  lie  had  eaten  the 
flesh  of  animals  which  had  died  rabid,  but  he 
suffered  no  inconvenience  from  tins  experiment- 
and  it  is  stated  in  the  letter  of  Dr.  L.  Valentin 
that  certain  negroes    in  the    United  States  of 
America  had  no  illness  from  eating  the  flesh  of 
pigs  which  had  died  of  rabies.    {Jour,  de  Mid 
t.  XXX.  p.  41 7.)    As  for  the  question  whether  the" 
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blood  is  infected,  it  is  generally  considered  to  be 
settled  in  the  negative,  notwithstanding  the 
account  given  by  Le'mery  of  a  dog  which  was 
attacked  with  rabies,  as  is  said,  from  lapping  the 
blood  of  a  hydrophobic  patient  wlio  had  been  hied. 
{Hist,  de  I'Acad.  Royale  des  Sciences,  1707, 
p.  25.)  Dnpuytren,  Breschet,  and  Magendie 
were  never  able  to  communicate  rabies  by  rubbing 
wounds  with  blood  taken  from  mad  dogs;  and  they 
even  several  times  injected  such  blood  into  the 
veins  of  other  healthy  dogs,  yet  none  of  these 
latter  animals  were  attacked  with  rabies,  though 
they  were  kept  for  a  sufficient  length  of  time  to 
leave  no  doubt  upon  the  subject.  (See  Diet,  des 
Sciences  Med.  t.  xlvii.  p.  63.) 

A  point  of  greater  practical  interest  than  the 
former  is,  whether  the  drinking  of  the  inilk  of  an 
animal  labouring  under  rabies  is  attended  with  any 
risk  of  communicating  the  disease?  It  is  asserted 
by  Timaeus  that  a  peasant,  his  wife,  children,  and 
several  other  persons  were  seized  with  hydrophobia 
in  consequence  of  drinking  the  milk  of  a  rabid 
cow;  and  that  the  husband  and  eldest  child  were 
saved  by  medical  treatment;  but  that  the  wife  and 
four  of  the  children  died.  It  is  further  stated  that 
three  or  four  months  afterwards,  the  maid  and  a 
neighbour  who  had  partaken  of  the  milk  of  the 
same  cow,  also  died  of  hydrophobia.  (Cons.  vii. 
Obs.  33.)  In  opposition  to  this  account,  however, 
several  facts  reported  by  other  writers  of  greater 
credit,  tend  to  prove  that  hydrophobia  cannot  be 
communicated  by  the  milk  of  a  rabid  animal.  (Nova 
Ada  Nat.  Cur.  vol.  i.  obs.  55 ;  Baudot,  Mem.  de  la 
Soc.  Rut/ale  de  Med.  an  1782,  t.  ii.  p.  91.) 

The  cases  reported  by  F,  Hoffman  and  Chabert, 
■with  the  view  of  proving  the  possibility  of  infection 
through  the  medium  of  the  semen,  are  of  no  weight, 
because,  on  a  critical  examination  of  them,  it  will 
be  found  that  the  infection  of  the  women  is  stated 
to  have  taken  place  very  soon  after  their  husbands 
bad  been  bitten,  which  is  quite  at  variance  with  the 
established  character  of  the  disease,  as  it  never 
commences,  and  of  course  cannot  be  propngated  in 
any  manner,  soon  after  the  bite.  Besides,  these 
histories  are  refuted  by  others  of  greater  accuracy. 
(See  Baudot,  in  Mem.  de  la  Soc.  Royale  de  M'td. 
an  1782,  4-c.  p.  92  ;  RivalLier,  vol.  cit.  p.  136, 
241;  Bouteille,  p.  237;  Boissiere,  in  Journ,  Gen. 
de  Med.  t.  xvii.  p.  296.) 

Neither  can  hydrophobia  ba  imparted  by  the 
breath,  notwithstanding  the  statements  of  Coelius 
Aurelianus,  and  some  other  old  writers.  A  nurse 
mentioned  by  Dr.  J.  Vaughan,  repeatedly  kissed 
a  hydrophobic  infant,  which  she  had  suckled,  and 
exposed  herself  incessantly  to  its  breath,  but  with- 
out the  least  ill  effects.  The  fear  wh  ich  has  also 
been  entertained  of  the  disorder  being  receivable 
from  the  application  of  the  patient's  perspiration, 
is  not  founded  upon  any  authentic  facts. 

Does  the  infectious  principle  of  rabies  reside  in 
the  salivary  secretion,  or  in  the  mucus  of  the  tra- 
chea and  bronchi  ?  The  common  belief  is,  that  in 
hydrophobia,  the  salivary  glands  are  considerably 
affected.  But  it  has  been  remarked  by  a  modern 
writer,  that  if  these  glands  exhibit  no  morbid  al- 
teration during  the  whole  course  of  the  disorder;  if 
they  are  found  heiilthy  after  death;  if  the  air  pas- 
sages are  the  seat  of  inflammation;  if  the  saliva 


Qoes  not  constitute  the  frothy  slaver  about  the  lips; 
aim  It  such  slaver,  wherewith  the  disease  may  be 
communicated  by  inoculation,  is  derived  from  the 


inflamed  windpipe  and  bronchi,  and  consists  of 
mucus  converted  into  a  kind  of  foam  by  the  con- 
vulsive manner  in  which  the  patient  breathes" 
there  is  some  reason  for  questioning  whether  the 
saliva,  strictly  so  called,  undergoes  the  alteratina 
generally  supposed.  (See  Did.  des  Sciences  Mid. 
t.  xlvii.  p.  66.)  However,  this  writer  is  not  exactly 
correct  when  he  describes  the  frothy  secretion  about 
the  month,  as  being  altogether  composed  of  mucug 
from  the  trachea,  since  a  great  part  of  it  is  un- 
questionably true  saliva  and  mucus  secreted  in  the 
fauces  and  mouth.  In  the  stomachs  of  dogs  which 
died  rabid,  Dr.  Gillman  constantly  observed  traces 
of  inflammation,  and  he  once  tried  to  communicate 
the  disease  to  two  rabbits,  by  inoculating  them 
with  matter  taken  from  the  pustules  found  in  the 
stomach  of  a  rabid  dog,  but  no  infection  took  place, 
{On  the  Bite  of  a  Rabid  Animal,  p.  32.) 

According  to  Professor  Rossi,  of  Turin,  the  nerves 
before  they  grow  cold,  participate  with  the  saliva 
in  the  property  of  communicating  rabies.  He 
asserts  thathe  once  imparted  the  disease  by  inserting 
in  a  wound  a  bit  of  the  sciatic  nerve  immediately 
after  it  had  been  taken  from  a  living  rabid  cat, 
(See  Mem.de  VAcad.  imp.  de  Turin,  Sciences phys, 
et  mathcm.  de  1805  a,  1808,  part  xciii.  de  la  No- 
tice des  Travaua'.") 

After  all  which  has  been  stated  concerning  the 
hj-pothesis  of  the  infectious  principle  of  hydro- 
phobia being  more  or  less  diffused  through  the 
solids  and  fluids  of  a  rabid  animal,  and  not  being 
restricted  to  the  saliva,  perhaps  the  safest  conclusion 
to  be  made  is,  not  to  reject  the  opinion  altogether,  but 
to  consider  it  at  present  requiring  further  proof. 
And  from  observations  of  what  happens  in  the 
human  subject,the  same  inference  should  notalwaj'S 
be  drawn  as  from  experiments  on  animals  which  are 
liable  to  be  attacked  with  spontaneous  rabies  of  a 
decidedly  infectiouscharacter.  (See  Diet,  des  Sciences 
Med.  t.  xlvii.  p.  67.)  [That  no  unexceptionable  in- 
stance has  been  afforded  of  the  communication  of 
hydrophobia  by  man  to  man,  although  the  devotion 
of  friends  and  relatives  in  so  many  hundred  cases 
must  have  offered  so  many  opportunities,  must  be 
taken  as  a  strong  ground  for  the  belief  that  the 
human  saliva  in  hydrophobia  is  not  hurtful  to  our 
species.] 

Although  many  cases  are  to  be  met  with  in  the 
records  of  Medicine  and  Surgery,  tending  to  con- 
vey an  idea  that  the  mere  application  of  the  saliva 
of  a  rabid  animal  to  the  sound  entire  skin  of  the 
human  subject,  may  give  rise  to  hydrophobia,  the 
assertion  is  contrary  to  general  experience,  and 
liable  to  a  reflection  which  must  overturn  the  hy- 
pothesis, viz.  the  slightest  prick,  scratch,  abrasion, 
or  broken  pimple  on  the  surface  of  the  body,  such 
as  would  not  be  likely,  in  nianj'  instances,  to  excite 
notice,  may  render  the  application  of  the  saliva  to 
the  part  a  positive  inoculation. 

Instances  are  also  reported,  the  tenor  of  wliicli 
is  to  prove  that  the  hydrophobic  virus  may  take 
effect  through  a  sound  mucous  membrane.  {Pul- 
jnaiius  de  Morbis  Contag.;  Portal,  Obt:  surla  R".<?h 
p.l  31 ;  Matthieu,  in  M^m.  de  la  Soc.  Royale  de 
p.  310,  &c.)  But,  that  this  does  not  happen  in 
the  human  subject,  is  tolerably  well  proved,  by  tl" 
consideration  that  formerly  a  class  of  men  made  it 
their  business  to  suck  the  wounds  caused  by  the 
bites  of  rabid  animals,  yet  none  of  them  contracted 
hydrophobia  from  tliisbold  emploj'inent.  {BosgutUch 
Mem,  de  la  Soc.  d'Enmlaiion,  t.  v,  p.  1,  7.)  The 


example  of  the  nurse  who  repeatedly  kissed  a  child 
without  the  least  ill  effect,  while  it  was  dying  of 
rabies,  as  recorded  hy  Dr.  J.  Vaughan,  has  already 
been  noticed.    However,  if  hydrophobia  were  ap- 
parently to  arise  in  any  rare  instance  from  the 
application  of  the  slaver  of  a  rabid  animal  to  the 
inside  of  the  lips,  no  positive  inference  could  be 
drawn  from  the  fiict,  unless  the  means  were  also 
possessed  of  ascertaining  tiiat  there  were  no  slight 
abrasions  about  the  gums,  or  within  the  mouth 
previously  to  such  application.  [Out  of  upwards  of 
400  cases  in  the  collections  of  Hamilton,  Smith, 
Netten  Radcliffe,  Wagner,  and  Adam,  it  will  be 
found  that  the  disease  is,  with  very  few  and  rare 
exceptions,  due  to  a  bite.  In  one  case  {Hutchinson, 
La>ice/,T)^c.  1838.)  the  dog  barked  so  furiously 
against  its  mistress'  mouth  as  to  loosen  a  tooth. 
In  another  (iV.  P".   Med.  Beport,  vol.  i.)  the 
dog  was  allowed,  the  day  before  it  became  rabid, 
to  lick  a  sore  on  the  ear,  and  hydrophobia,  after  an' 
incubation  of  four  weeks,  began  in  this  patient, 
by  a  pricking  pain  in  that  organ.    A  third  person 
had  been  licked  on  a  wound.  {S!(/(/.  Tetanus  Trau- 
mat.  et  Hi/drophoLia,  Inmig.  Diss.  Zurich,  1855.) 
A  fourth  was  said  only  to  have  been  licked  on  the 
naked  foot.    This  case  appears  to  be  highly  doubt- 
ful, although  Neumann  puts  credence  in  it.  Finally, 
in  a  fifth  case,  a  lady  allowed  her  dog  to  lick  her 
nose.] 

For  the  hydrophobic  virus  to  take  effect,  therefore, 
it  is  generally,  probably  always,  necessary  that 
the  infectious  saliva  be  either  applied  to  an  abraded, 
wounded,  or  ulcerated  surface.  In  the  case  of  a 
bite,  the  teeth  are  the  envenomed  weapons  which 
at  once  cause  the  solution  of  continuity,  and  deposit 
the  infection  in  the  part.  But  the  mere  abrasion  of 
thecuticle,  and  the  application  of  the  infectious  saliva 
to  the  denuded  cutis,  will  often  suffice  for  the  future 
production  of  the  disease.  As  the  mode  of  com- 
munication, therefore,  is  a  true  inoculation,  it  follows 
that  the  danger  must  depend  very  much  upon  the 
qiiantity  of  infectious  matter  conveyed  into,  or  ap- 
plied to  the  part,  the  effectual  manner  in  which  the 
saliva  is  lodged  in  the  flesh,  the  extent  and  num- 
ber of  the  wounds,  and  particularly  the  circumstance 
of  the  teeth  of  the  rabid  animal  having  passed 
through  no  clothes,  by  which  the  saliva  might 
possibly  be  effectually  prevented  from  entering  the 
wound  at  all.  Hence,  bites  on  the  hands  and  face 
are  known  to  be  of  the  most  dangerous  description, 
especially  those  on  the  face,  the  hands  being  some- 
times protected  with  gloves.  [Of  the  series  of  re- 
corded cases  of  hydrophobia  above  alluded  to,  in 
62  cases  the  part  bitten  is  not  stated  ;  141  persons 
were  bitten  on  the  most  various  parts  of  the  upper 
extremities,  70  on  the  lower,  50  on  the  head  and 
face,  12  on  the  head  and  trunk,  and  2  on  the 
scrotum.  This,  it  may  be  observed,  does  not  accord 
with  Hunter's  opinion,  that  only  wounds  of  parts 
which  are  rich  in  nerves  are  likely  to  be  followed 
by  hydrophobia.] 

From  what  has  been  observed,  however,  it  is  not 
to  be  concluded  that  the  disease  always  follows, 
even  when  the  animal  which  inflicts  the  bite  i.s 
decidedly  rabid,  and  some  of  its  saliva  is  actually 
applied  to  the  wounded  or  abraded  parts.  On  the 
contrary,  experience  fully  proves  that  out  of  the 
great  number  of  individuals  often  bitten  by  the 
same  mad  dog,and  to  whom  no  effectual  prophylactic 
measure  is  extended,  only  a  greater  or  lesser  num- 
ber are  afterwards  attacked  with  hydrophobia.  [Out 
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'  of  339  persons  bitten  by  mad  dogs,  about  65 
per  cent,  are  stated  to  have  died  of  hydropho- 
bia.] When  this  difference  in  the  fate  of  the  indi- 
viduals cannot  be  explained  by  the  intervention  of 
their  clothes,  the  thickness  of  the  cuticle  at  the 
injured  part,  the  small  size  and  superficial  nature 
of  the  bite,  the  ablution  of  the  part,  or  some  other 
mode  in  which  any  actual  inoculation  may  have 
been  rendered  ineffectual,  it  can  only  be  referred  to 
some  unknown  peculiarities  or  differences  in  the 
constitutions  of  the  several  individuals.  The  latter 
conjecture  seems  more  probable  when  the  fact  is  re- 
collected that  some  animals  are  more  susceptible  of 
rabies  than  others,  and  some  appear  to  resist  the 
infection  altogether. 

Dogs  are  more  susceptible  of  the  infection  than 
the  human  species.  Four  men  and  twelve  dogs 
were  bitten  by  the  same  mad  dog,  and  every  one  of 
the  dogs  died  of  the  disease,  while  all  the  four 
men  escaped,  though  they  used  no  other  m.eans 
of  prevention  but  such  as  we  see  every  day  fail. 
There  is  also  an  instance  of  twenty  persons  being 
bitten  by  the  same  mad  dog,'  of  whom  only  one  had 
the  disease, 

[The  period  of  incubation,  or  space  of  time 
elapsing  between  the  receipt  of  the  bite  and  the 
appearance  of  the  symptoms  of  hydrophobia,  varies 
greatly.     In  222  cases  in  which  it  has  been 
observed,  the  outbreak  occurred  11  times  before 
the  10th  day,  21  times  between  10  and  20  days,  20 
times  from  3  weeks  to  b"  weeks,  89  times  from  7 
weeks  to  7  months,  89  times,  also,  from  7  months 
to  27  months,  once  after  4  years,  and  once  after  5|- 
years.     In  Hamilton's  table,  it  occurred  in  17 
cases  between  18  and  30  days,  in  63  cases  between 
30  and  60  daj^s,  in  13  cases  between  3  and  6 
months,  in  17  between  6  and  12  months,  and  in  4 
from  10  up  to  20  months,  after  the  receipt  of  the 
bite.    In  both  these  series  it  will  be  observed  that 
the  period  of  incubation  was  most  frequently  be- 
tween the  3rd  and  8th  week.    The  two  cases  of 
highly-prolonged  incubation  may  be  thought  sus- 
picious.   That  of  4  years  is  described  by  Dr, 
Wendenburg  (Cojt,  Blatt.  des  Ver.  der  Aerate  in 
Reg.  Bez.  Merseburg,  Sept.  1856),and  it  was  so  well 
marked  a  case  that  it  cannot  well  admit  of  dig- 
belief.    That  of  5  years  is  related  by  Breva,  and 
would  seem  to  rest  upon  a  good  basis.    On  the  1 1  th 
of  November,  1804,  a  wolf  having  descended  from 
the  Bergamasco  Alps,  attacked  and  bit  successively 
13  persons  of  different  age  and  sex.    Of  these  9 
were  attacked  with  hydrophobia  which  proved 
fatal,  and  4  escaped.    One  case  was  developed,  and 
proved  fatal  after  a  period  of  ten  months ;  another 
the  ninth,  after  a  period      five  years  and  a  half. 
{British  and  Foreign  Med.  and  Surg.  Review  vol' 
iv,  pp,  344—49.)]  '  ■ 

Dr.  Bardsley,  of  Manchester,  has  recorded  a 
case  in  which  the  most  careful  inquiries  tended  to 
prove  that  the.patient  had  never  suftered  the  least 
injury  from  any  animal,  except  the  bite  inllicted  12 
years  previously  to  the  commencement  of  hydio- 
phobia,  by  a  dog  apparently  mad.  {Mem.  of  Liter 
and  Phil.  Society  of  Manchester,  vol,  iv.  part  ii 
p.  431,)  .  ^  • 

A  merchant  of  Montpellior  is  also  stated  to  have 
been  attacked  with  hydrophobia  10  years  alter  the 
bite  of  a  rabid  dog,  which  also  bit  the  patient's 
brother,  who  died  hydrophobic  on  the  4  0tli  day 
after  the  accident,  (See  Diet,  des  Sciences  Mid. 
t.  xlvii.  p.  75,)   Here  may  also  be  found  references 
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to  cases  in  wliich  tlie  interval  is  alleged  to  have 
been  1 8, 20,  and  even  30  years.  It  is  certainly  diffi- 
cult to  attach  any  credit  to  these  very  late  periods 
of  attack,  [but  so  many  well-authenticated  cases 
exist  in  which  the  disease  has  broken  out  after  an 
incubation  of  many  months,  tliat  it  is  difficult  to 
fix  the  precise  period  at  which  all  fear  of  the  out- 
break can  be  dismissed.]  Exposure  to  the  heat  of 
the  sun,  violent  emotions  of  the  mind,  and  fear,  are 
believed  to  have  considerable  influence  in  accelera- 
ting the  commencement  of  the  symptoms.  That 
mental  alarm  is  also  of  itself  sometimes  capable  of 
bringing  on  a  simple  hydropliobia,  totally  uncon- 
nected with  infection,  is  incontestable,  a  case  which 
has  not  always  been  duly  discriminated.  A  most 
convincing  proof  of  this  fact  is  recorded  by 
Barbantini,  in  the  Italian  Journal  of  Physic.  Che- 
mistry, ^c.  for  Jan.  and  Feb.  1817.  A  young 
man  was  bitten  by  a  dog  which  he  fancied  was  mad, 
and  on  the  5th  day  he  evinced  symptoms  of  hydro- 
phobia, of  wliich  he  was  nearly  dying, when  the  dog 
which  had  bitten  him  was  shown  to  him,  perfectly 
well,  and  the  intelligence  tranquillised  him  so  effec- 
tually that  he  was  quite  well  four  days  afterwards. 
Mr.  John  Hunter  is  said  to  have  mentioned  in  his 
lectures  a  very  similar  case,  in  which  he  believed 
the  patient  would  certainly  have  died  if  the  dog 
which  inflicted  the  bite  had  not  been  found,  and 
shown  to  the  patient,  perfectly  well.  (See  Journ. 
gen.  de  Med.  t.  xli.  p.  215.)  It  is  to  the  effects 
of  terror  that  several  modern  writers  are  disposed  to 
refer  the  instances  of  attacks  of  hydrophobic  symp- 
toms, very  long  after  the  period  when  the  patients 
were  bitten,  though,  unless  the  intellect  be  changed 
in  the  meantime  by  other  causes,  it  is  difficult  to 
conceive  why  the  alarm  should  not  have  the  greatest 
effect  earlier,  while  the  impression  of  tlie  danger  is 
undiminished  by  time.  [The  frequent  concurrence 
of  some  exciting  cause  of  the  disease  appears  ver\' 
evident  fiom  the  examination  of  modern  recorded 
cases,  which  usually  are  more  carefully  observed, 
and  therefore  more  reliable  than  those  of  the  earlier 
writers.  One  patient  appeared  to  bring  on  the 
attack  by  exposure  to  wet,  and  another  by  eating 
fish  having  a  strong  odour.  He  continued  talking 
of  this  food  throughout  his  sickness,  and  just  before 
his  death  vomited  a  portion  of  it.  Four  were  taken 
with  the  disease  immediately  after  drunken  revels. 
In  one  instance,  witnessing  the  execution  of  a 
murderer  ;  in  another,  a  fall  ;  in  another  (a  child), 
fright  from  seeing  some  one  playing  the  ghost, 
ushered  in  the  attack.  Again,  a  patient  struck  his 
foot  against  a  nail  with  such  a  force  that  he  nearly 
fainted  from  the  pain.  Immediately  the  precursory 
pain  arose  in  the  limb.    This  is  a  point  of  some 


practical  importance,  and  points  to  the  propriety  of 
a  person,  in  danger  of  hydrophobia,  leading  a  quiet 
life,  avoiding  all  excesses,  and,  as  far  as  may  be, 
sources  of  anxiety  and  alarm.  {Rudclife  and 
Smith,  Inc.  cit.)] 

The  idea  that  the  symptoms  begin  sooner  after 
the  bite  of  a  wolf  than  that  of  a  dog,  is  not  adopted 
by  a  writer  who  has  taken  great  pains  to  collect 
information  on  the  present  interesting  disorder, 
(bee  Did.  des  Scienc  s  Mid.  t.  xlvii.  p.  77.)  [Dr. 
Mason  Good  inclnied  to  the  belief  that  rabies,  resul- 
ting frdui  the  bite  of  a  cat — of  whicii  he  made  a 
distinct  variety,  rabies  ftlina — was  of  a  milder  form 
than  that  from  the  bite  of  a  dog.  But  Marochetti, 
Christison,  PickelU  {Sanitary  Review,  Jan.  1858), 
and  Coiles  were  of  a  directly  opposite  opinion.] 


Cullen  has  divided  the  disease  into  two  »tageg 
the  hydrophobia  simplex  and  rahiosa,  or  the  me- 
lancholy and  raving  stages  of  some  other  writers. 
But  as  the  early  stage  is  frequently  unattended 
with  anything  like  melancholy,  it  is  best  merely  to 
adopt  the  distinction  of  t\\s first  and  second  stages 
—one  comprehending  the  effects  of  the  disorder  pre-; 
vionsly  to  the  occurrence  of  a  dread  of,  or  decided 
aversion  to,  liquids;  the  otlier,  the  subsequent 
changes.    The  wound,  if  treated  by  common  me- 
thods, usually  heals  up  at  first  in  a  favourable 
manner.    At  some  indefinite  period,  and  occasion- 
ally long  after  the  bitten  part  seems  quite  well,  a 
slight  pain  begins  to  be  felt  in  it  or  the  neighbour- 
ing parts,  now  and  then  attended  with  itching,  but 
generally  resembling  a  rheumatic  pain.   If  the  bite 
took  place  on  the  finger,  the  pain  successively  ex- 
tends from  the  hand  to  the  fore-arm,  arm,  and 
shoulder,  without  any  redness  or  swelling  in  these 
parts,  or  any  increase  of  suffering  from  pressure  or 
motion  of  the  limb.    In  a  great  number  of  in- 
stances, the  trapezius  muscle,  and  the  neck  on  the 
same  side  as  the  bite,  are  the  points  to  which  the 
pain  principally  shoots.   The  cicatrix,  in  the  mean- 
while, sometimes  begins  to  swell, inflames,  and  often 
festers,  and  discharges  an  ichorous  matter.  These 
uneasy,  painful  sensations  recur  from  time  to  time, 
and  usually  precede  my  dread  of  water  several 
days,  and  the)''  are  a  just  reason  for  appreliension. 
Sometimes  pains  of  a  more  flying,  convulsive  kind 
are  felt  in  various  parts  of  the  body.     As  the  di 
sease  advances,  the  patient  complains  of  the  pai 
shooting  from  the  situation  of  the  bite  towards  th 
region  of  the  heart.    Sometimes,  instead  of  pain 
there  is  rather  a  feeling  of  heat,  a  kind  of  tingling 
or  even  a  sensation  of  cold  extending  up  to  th 
chest  and  throat.    Occasionallj'  no  local  symptom 
take  place;  thus  Sabatier,  in  giving  an  account  o 
several  cases,  remarks  it  as  worthy  of  notice  tha 
the  bitten  parts  did  not  become  painful  previousl 
to  the  accession  of  the  fatal  symptoms,  nor  did  an 
swelling  or  festering  occur.     (See  Mem.  de  I'ln 
sdtut  National,  t.  ii.  p.  249,  &c.)    [In  fourtee 
cases  in  which  hydrophobia  occurred  with  th 
wound  not  closed,  the  surface  of  the  wound  was  seve 
times  of  a  health)'  appearance,  and  on  the  point  o 
slowly  healing.   During  the  progress  of  the  diseas" 
it  usuall)'  became  dry  and  painful.    In  two  case 
out  of  the  fourteen  it  was  nearly  closed,  once  i 
was  black  and  dry,  four  times  painful  and  swollen 
Of  ninety-five  cases  in  which  a  detaili'd  descrip 
tion  is  given  of  the  cicatrix;  in  sixty-si-x  instances  i 
had  a  normal  appearance;  five  times  no  sensatio 
whatever  was  noted;  once  it  was  extremely  sens' 
tive  to  pressure;  seven  limes  it  was  inflamed;  nin 
times  it  presented  a  reddish  or  blue  tint,  but  wa 
painless;  once  it  was  vcrj'  dark;  once  wliite,  bu 
with  vascular  streaks;  once  marked  liy  ecchynioses 
once  projecting;  once  "ill-looking,"  but  not  dis 
colored.     In  all  but  four  cases  the  suirnundin 
parts  were  apparently  healthy.     Of  these,  in  tw 
the  glands  of  the  groin  were  healthy;  once  th 
lymphatics  were  inflamed  which  led    from  t" 
wound;  and  once  the  bitten  arm  became  livid.] 

Dr.  Marcet  particularly  observes  that  the  pain  fo 
lows  the  course  of  the  nerves  rather  than  that  of  tho 
absorbents.  In  the  case  which  he  has  relaied,  as 
well  as  in  one  of  the  cases  detailed  by  Dr.  Bn- 
bington,  there  was  pain  in  tlie  arm  and  shoulder 
but  without  any  affection  of  the  axillary  glands; 
and  in  the  other  case  (see  Medical  Communic(Utons 


vol.  ii.)  the  pain  occasioned  by  a  bite  in  the  leg 
was  referred  to  the  hip  and  loins,  without  any 
affection  m  the  inguinal  absorbents.  {Mcdico- 
Chir  Trans,  vol.  i.  p.  ISC.)     Of  the  accuracy  of 
the  foregoing  statement  by  Dr.  Marcet  there  is 
no  [doubt;  the  observation,  however,  in  regard  to 
the  irritation  not  affecting  the  absorbents,  was 
long  ago  anticipated  by  several  authors,  who  urged 
the  freedom  of  the  lympliatic  glands  from  disease,  as 
au  argument  that  the  disorder  did  not  depend  upon 
the  absorption  of  any  virus.    It  is  also  noticed  by 
others  who  inchne  to  the  belief  in  the  absorption  of 
the  infectious  principle  :— "  Resorptionera  virus  ope 
systematis  lymphatici  fieri  verisimiilimum  viJetur; 
neque  tamen  nec  vasa  lympliatica,  nec  glandulcB 
viciiias  stimulo  morboso,  vel  tuniore  adfici  videntur, 
quod  in  aliis  resorptionibus  virulentis  fieri  solet." 
(Culhsen,  Syst.  Chirurgim  Hodiei-na.\o\.  i.  n.  595 

[In  three  eases,  only,  we  find  it  recorded  that  the 
lymphatics  were  inflamed.    The  most  exceptional 
case  IS  that  recorded  by  Mr.  Abernethy,  who 
noticed  two  red  lines  extending  up  the  arm,  appa- 
rently inflamed  absorbents;  and  in  two  other  cases 
the  glands  above  the  wounded  part  were  found  in 
a  swollen  state  when  hydrophobia  commenced. 
{G.  Pinkard,  Lond.  Med.  Repository,  1015  Dr 
Urbane,  Bill.  Prac.  Heilung.  1827.)  Exceptions 
so  rare,  in  so  large  a  mass  of  cases,  tend  only  to 
prove  the  general  rule.    Nevertheless,  some  differ- 
ence of  opinion  has  arisen  as  to  the  mode  in  which 
this  subtle  poison  of  rabies  is  absorbed,  and  the 
channel  by  which  it  is  conducted  through  the 
system.    Briefly  to  sum  up  long  discussions,  the 
questions  raised  are  these :— Is  the  poison  received 
immediately,  or  does  it  lie  long  latent  in  the  sys- 
tem ?    Is  the  blood,  are  the  nerves,  or  are  the 
l}-mphatic  vessels  conductors  of  the  poison  ?  Vol- 
tohni  ingeniously  opposes  the  theory  of  the  rapid 
absorption  of  the  virus  into  the  human  organism 
which   Hecker  {Rust.  AUiandlitng,  cjc.  2a  bd. 
s.  345)  supports.    Hecker  held  that  the  poison  re- 
mained innocuous  until  excited  into  action  by  an 
outbreak  of  hydrophobia;  but  it  is  sufficiently  ob- 
vious that  the  outbreak  of  the  hydrophobia  must 
follow  the  activity  of  the  poison.    The  comparison 
of  the  poison  of  rabies  to  vaccine  matter  is  not  very 
logical,  since  the  cases  in  which  the  activity  of  the 
latter  is  deferred  are  very  rare  and  abnormal;  while 
with  the  hydrophobic  poison,  unlike  all  other 
animal  poisons,  the  venomous  action  is  normally 
spread  over  weeks  and  months.    Voltolini  finds  an 
analogue  for  the  deferred  action  of  this  germ  of 
hj'drophobia  in  the  deferred  activity  of  the  ovum 
which  recent  researches  on  generation  have  de- 
monstrated    Sabatier  suggests  that  it  undergoes 
changes  while  in  the  wound  which  fit  itforabsorn- 
tion.    (Z,  £/«/o«,  28,  1056.)    Fabor  thinks  that  it 
becomes  encysted  by  a  pathological  process  in  the 
blood,  until  excess  or  some  mechanical  influence 
force  it  into  activity  (!)  {Zur  Geschichte  der  Wui/i- 
hranhhcit,  Wurt.  C'orr.  lilatl.  1051.)  Wittcke 
points  out  {Pr.  Ver.-Zcit.  29,30,1057)  that  a  latent 
poison  IS  not  necessarily  localised,  that  it  might 
long  have  existed  in  the  blood  without  being  called 
inlo  .activity.    But  when  it  is  remembered  that 
cauterisation  of  the  wound,  even  after  six  weeks 
has  seemed  to  have  a  good  effect  in  protecting  the 
system,  the  balance  of  probability  will  rest  with 
the  opinions  held  by  Voltolini  and  Sabatier. 
The  precureoiy  symptoms  have  been  noted  witJi 
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great  care  by  Netten  Radcliffe,  in  his  valuable 
collection  of  103  cases,  and  by  Lewis  Smith,  to 
whose  papers  the  reader  may  be  referred  for  an 
interesting  and  minute  detail.    It  may  suffice  here 
to  say  that,  in  addition  to  the  local  symptoms  of 
pain,  pricking,  uneasiness,  stinging  and  tingling 
sensations  in  the  wound,  together  with  the  chano-cs 
in  the  aspect  of  the  cicatrix  already  described 
there  were  general  symptoms  in  the  great  majority 
of  cases,  which  indicated  the  approach  of  the  true 
hydropliobic  stage.  The  sensations  generally  passed 
from  the  cicatrix  towards  the  central  parts.  In 
one  case,  only  {C.  Damon,  London  Med.  Gazette, 
1849),  the  patient  complained  that  the  prickin<^ 
sensation  rushed  to  the  tips  of  his  fingers.  In 
thirteen  cases  was  recorded,  in  the  preliminarv 
stage,  general  malaise;  twelve,  irritability;  twent/ 
restlessness;  nineteen,  drowsiness;  fourteen,  chilli- 
ness;  five,  feverishness;   eleven,  languor;  five 
anorexia;  six,  some  affection  of  respiration,  by 
sobbing,  sighing,  &c.;   seven,  difficult  degluti- 
tion; one,  excitement  of  the  venereal  passion.  In 
nearly  all  cases  the  general  indisposition,  combined 
with  the  local  pain  at  the  cicatrix,  sufficed  to  in- 
dicate the  approach  of  the  hydrophobic  condition 
which  they  ushered  in.  Voltolini,  however,  records 
a  case  m  which  the  precursory  symptoms  were 
mistaken  for  those  of  rheumatism. 

The  above  symptoms  precede  the  second  statro 
or  that  of  decided  hydrophobia,  by  a  period  °of 
time  varying  from  a  few  hours  (eight  cases)  to 
several  weeks  (one  case);  but  averaging  most  com- 
monly from  twelve  hours  to  two  days.] 

The  second  stage  of  hydrophobia  commences 
with  the   first  manifestation  of   the  dread  of 
liquids.     The  ungovernable  agitation  and  dis- 
tressing sense  of  suffocation,  excited  by  the  si-^ht  of 
liquids  by  the  attempt  to  drink,  or  even  the  mere 
idea  of  drmking,  is  imquestionably  the  most  re- 
markable symptom  of  the  disorder.    The  patient 
IS  also  frequently  attacked  with  the  same  kind  of 
commotion  and  suffering  from  other  causes,  such  as 
he  east  agitation  of  the  air,  or  exposure  to  a  strong 
light.    Indeed,  some  patients  are  so  much  affected 
by  a  blast  of  wind,  that  they  have  been  known  to 
endeavour  to  elude  it  by  walking  with  their  backs 
towards  It  {Hist,  de  la  Soe.  Roy.  de  Med.  p  I57) 
while  others  scream  out  whenever  the  window  or 
door  of  their  room  is  opened.  {Morgagni,  De  Sed.  et 
Cans.  Morb.  Epist.  viii.  No.  28.) 

[The  most  terrible  sufferings  of  the  patient,  and 
those  which  make  the  disease  most  distressinrr  to 
the  feelings  of  the  beholder,  are  paroxysmal  in 
character.  _  The  spasm  affects  chiefly  the  muscles 
of  deglutition,  and  especially  also  those  of  resoir-i 
tion.    It  18  difficult  to  say  which  are  the  muscles" 
engaged  in  this  action.   The  muscles  of  the  thi-n-.f 
the  chest,  the  thorax,  and  the  abdomen,  have  been 
especially  observed  to  be  .affected.    Some  nhv,! 
cians  have  thought  that  the  diaphragm  was  also 
attacked.    The  extrem  ties  are  exen,?,t,  biU  opis! 
tliotonos  and  eniprosthotonos  have  been  noted  Ii 
no  authenticated  cases  wore  fluids  tolerated  so 
that  the  disease,  contrary  to  the  opinion  of  sonm 
IS  well  iiaiued  hydrophobia.    In  thirteen  cases  1,« 
mere  thought  of  liquids,  in  thirty-five  the  sight  of 
them,  and  in  sixteen  the  sound  produced  by  sniasb 
mg,  produced  paroxysms  of  convulsion  terrible  to" 
see.   Tepid  drinks  could  more  easily  be  swall  wed 
than  co  d;  tins  ,3  a  point  worthy  of  no.e.  Not 
even  BoluU  could  bo  swallowed  in  most  cases.  In 
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seventy-two  instances  it  is  noted  that  the  nervous 
sensibility  was  so  extreme  that  these  terrible 
attacks  were  brought  on  by  anything  which  pro- 
duced a  current  of  air,  blowing,  breathing,  brush- 
ing away  flies,  or  opening  doors.  In  eighteen  cases 
a  light,  a  polished  surface,  or  a  bright  colour  in- 
duced the  same  distress.     In  other  instances  it 
followed  such  causes  as  a  sudden  noise,  pungent 
odours,  the  vapour  of  chloroform  and  ether.  The 
intellect  remained  clear  until  the  last,  when  long 
Buffering  and   debility   brought  delirium.  But 
the  mind  was  filled  with  the  most  gloomy  fore- 
bodings, the  countenance  exhibited  extreme  dis 
tress  and  anxiety,  and  in  the  intervals  of  the 
attacks  the  patients  sank  into  the  deepest  dejection. 
They  rarely  slept  unless  under  the  influence  of  power- 
ful opiates.    The  intervals  between  the  paroxysms 
became  gradually  shorter  as  the  disease  advanced; 
commonly  they  lasted  but  a  few  moments;  some- 
times, however,  much  longer.  IVxeanwhile  the  pulse 
became  progressively  more  frequent  and  weaker  in 
the  seventy-eight  cases  in  which  it  is  recorded.  It 
presented  frequently  a  remarkable  irregularity  of 
rhythm.    For  instance,  in  one  case  the  number 
rf  beats  in  a  quarter  of  a  minute,  were  32,  28, 
25,  and  24;  and  in  another  case,  in  the  third 
of  a  minute,  34,  34,  and  27;  and  again,  40, 
25,  and  21.    (S7niih,  N.  Y.  Journal  of  Med. 
vol.  xvi.  N.S.)    There  was  extreme  thirst,  dis- 
tension and  constipation,  of  the  intestinal  system, 
and  in  twentj'-eight  cases  vomiting,  usually  within 
a  few  hours  of  death,  and  of  a  daik,  coffee-like  sub- 
stance, probably  spoiled  blood.    This  symptom 
shortly  preceded  death,  and  at  this  stage  the  pa- 
roxysms have  often  ceased,  the  patient  has  be- 
come calm,  sometimes  delusive  hopes  have  entered 
his  mind,  and  the  mind  of  his  attendant  ;  but  it  is 
the  calm  of  exhaustion,  and  immediately  precedes 
death.    This  should  not  be  forgotten  in  the  esti- 
mation of  the  effects  of  medicines  administered. 
Hawking  and  spitting  of  a  viscid  saliva  are  symp- 
toms raie  in  the  first  stages  of  this  disease,  but  of 
common  occurrence  in  the  last.] 

It  is  not  altogether  uncommon  for  a  period  to 
occur  when  the  horror  of  liquids  undergoes  a  con- 
siderable diminution,  or  even  entirely  ceases,  the 
patient  quenching  his  thirst,  and  this  sometimes  as 
well  as  if  he  were  in  perfect  health,  and  so  as  to 
raise  doubts  of  the  existence  of  rabies.  But  after 
a  few  hours,  the  dread  of  fluids  comes  on  again,  and 
with  it  the  convulsive  paroxysms,  which  now  be- 
come general,  violent,  and  incessant.  Dr.  Cayol 
attended  a  girl  labouring  imder  rabies,  who  was 
never  affected  with  any  great  dread  of  liquids,  nor 
an  absolute  inability  to  swallow  them,  though  she 
certainly  disliked  them,  and  swallowed  them  with 
difficulty.  {Journ.  de  Med.  Chir,  ^c.  Avril  1811, 
p.  241.)  Nay,  patients  are  sometimes  seen  who 
can  manage  to  swallow  red  wine  and  broth,  though- 
their  aversion  to  water  is  already  beyond  all  con- 
trol, and  other  patients  can  sometimes  look  at  a 
liquid  in  a  black  pot  without  inconvenience,  though 
any  fluid  offered  to  them  in  a  glass  will  bring  on  a 
violent  paroxysm  of  spasm  and  sense  of  suffocation. 
The  sight  of  tears  has  even  been  enough  to  bring 
on  the  attack.  (See  Diet,  dcs  Sciences  Med.  t.  xlvii. 
p.  79.) 

[An  inclination  to  bite  was  described  in  the  case 
recorded  by  Dr.  Powell,  and  also  in  another  re- 
ported by  Magendie,  as  well  as  in  that  reported  in 
ouiiman  s  Journal,  and  above  alluded  to.  Yet  this 


disposition  never  presented  itself  in  any  of  the 
cases  which  fell  under  the  observation  of  the  author 
of  the  article  Rage  in  the  foregoing  publication,  or 
of  P.  Desault,  Duchatel,  Dr.  J.  Vaughan,  Sabatier, 
Dupuytren,  Smith,  Radcliffe,  Tamhayn,  Wagner, 
Wittcke,  Voltolini,  Adam,  &c.  &c.    And  even 
when  the  patient's  imagination  is  so  disordered 
that  he  cannot  help  biting,  he  commonly  warns  the 
bystanders  to  avoid  the  danger.    Tlie  weight  of 
evidence  does  not  allow  us  to  admit  the  tendemy 
to  bite  as  a  real  symptom  of  hydrophobia.  The 
cases  in  which  it  has  been  observed  are  for  the 
most  part  doubtful  instances  of  the  disease,  or  cases 
in  which  the  imagination  has  been  disordered,  and 
the  patient  has  yielded  to  its  diseased  suggestions. 
The  frothy  saliva  which  is  voided  with  consider- 
able and  repeated  efforts,  is  a  symptom  which  is 
said  not  to  commence  before  the  respiration  begins 
to  be  convulsive.    As  the  disease  advances  there 
is  no  remission  of  the  sputation  necessary  to  clear 
the  throat  of  that  viscous  secretion,  and  at  the 
approach  of  death,  when  it  cannot  be  expelled,  it 
collects  in  the  mouth  and  covers  the  patient's  lips.] 
The  symptoms  of  what  is  termed  cerebral  ex- 
citement become  stronger  and  more  marked  in  the 
second  stage  of  the  disease.    The  eyes,  the  bright- 
ness of  whiih  is  still  further  incjeased,  appear,  as 
it  were,  inflamed,  the  patient  never  shuts  them 
again,  and  as  the  daylight  and  brilliant  colours  are 
offensive,  he  prefers  darkness.    The  hearing  be- 
comes very  acute,  and,  as  well  as  the  sight,  is  trou- 
bled with  hallucinations.    The  touch  is  extremely 
fine,  the  speech  abrupt  and  rapid,  and  the  conver- 
sation energetic,  and  often  expressive  of  the  most 
touching  sentiments.     {Did.  des  Sciences  Mid, 
t.  xlvii.  p.  12.) 

Dr.  Marshall  Hall  made  a  very  just  distinction 
between  the  real  convulsions  which  came  on  to- 
wards the  termination  of  the  case  in  death,  and 
the  strong,  sudden  action  of  the  muscles  excited 
in  the  course  of  the  disorder  by  the  light,  the  sight 
of  liquids,  and  the  feel  of  the  air.  {The  Morbid 
Anatomy  of  the  Brain,  S,'C.-^.  38-)  Convulsions  and 
hiccough,  in  fact,  are  the  symptoms  of  dissolution, 
Delirium  is  far  from  being  a  constant  symptom, 
and  only  happens  on  the  last  day  of  the  disorder; 
neitlier  is  it  always  without  remissions,  for  the 
patients  affected  with  it  sometimes  give  rational 
replies.  Most  cases  upon  record,  where  delirium 
is  described  as  being  one  of  the  first  symptom?, 
or  as  first  coming  on  with  the  dread  of  liquids, 
are  set  down  on  good  authority  not  as  true 
rabies,  but  as  symptomatic  hydrophobia,  attended 
with  mania.  [But  three  undoubted  cases  of  early 
delirium  have  been  noted  in  modern  days.  In 
one  the  patient  was  under  the  influence  of  Cannabis 
Indica,  and  in  two  others  the  patients  were  in  a 
public  institution,  and  subject  to  annoya-ice  and 
excitement  from  being  surrounded  by  students  a"" 
the  curious.] 

The  diead  of  swallowing  liquids,  though  the 
most  singular  symptom  of  the  disease,  constitutes 
but  a  small  part  of  it.  It  is  true  that  none,  or 
very  few,  recover  who  have  this  symptom,  yet  they 
certainly  do  not  die  in  consequence  of  tlic  dim- 
culty  of  swallowing  liquids,  for  the  human  body 
could  easily  exist  double  the  time,  at  the  end  ol 
which  the  disease  usually  proves  fatal  wifhou' 
food  or  drink.  Besides,  the  sick  can  often  swallow 
substances  that  are  nourishing  in  a  pulpy  state, 
witliout  their  lives  being  thereby  at  all  prolongeO' 


It  is  not,  therefore,  the  difficulty  or  impossibility  of 
swallowing  liquids,  but  the  eifects  of  the  poison 
upon  the  constitution  at  large  which  occasion  death. 
(Dr.  J.  Hunter  in  Trans,  for  the  Improvement  of 
Med.  Knoiotedge,  vol.  i.  p.  305.) 

In  the  second  stage,  the  epigastrium,  as  well  as 
the  chest,  is  the  seat  of  considerable  pain;  the 
patient  is  constipated,  but  the  urine  is  plentiful 
and  high  coloured.    [In  25  cases  the  temperature 
was  normal :  3  patients  were  bathed  in  sweat : 
in  one  the  sweat  was  foetid  :  in  one  it  was  cold. 
The  pupils  were  dilated  to  a  variable  degree  in 
50  ca.ses,  a  point  of  some  diagnostic  value;  5 
times  theywere  contracted;  once  rapidly  nictitating. 
(Teale,  Med.  Times  and  Gazette,  Sept.  1856.) 
Once  there  was  spasm  of  the  pupil.    (  Wagner.) 
The  symptom  of  harking,  to  which  the  popular 
mind  clings  with  tenacity,  was  never  authentically 
developed;  but  Wagner  notes  that,  under  the 
influence    of   respiratory  spasm,   raucous  cries 
were  uttered,  which  heightened  imagination  might 
so  interpret.     Three  times  a  hoarse  spasmodic 
hiccough  was  especially  noted. 

The  duration  of  life  from  the  appearance"  of 
hj-drophobia  till  death  varies  from  twelve  hours 
to  seven  or  even  nine  days.  Of  upwards  of  200 
patients  in  whom  the  duration  has  been  noted,  30 
percent,  died  on  the  second  day,  14  per  cent,  died 
on  the  third  daj',  and  ^  per  cent,  died  on  the 
first  day.  Death  takes  place  by  asphyxia  during 
violent  convulsions,  or  sometimes  quietly  by  ex- 
haustion and  blood-poisoning  after  the  ability  to 
swallow  has  returned. 

_  The  diagnosis  of  hydrophobia,  when  once  the 
disease  is  fully  manifested,  ought  never  to  be  diffi- 
cult. It  has  been  thought  to  resemble  tetanus,  but 
from  this  it  is  distinguished  by  the  horror  of  fluids, 
the  excessive  sensibility  to  draughts  of  air,  sound 
or  touch  of  fluids,  the  excessive  reflex  action  and 
general  psychical  symptoms,  together  with  the  his- 
tory of  a  bite.  Undoubtedly,  however,  many  cases 
have  been  recorded  as  hydrophobia,  especially  among 
the  earlier  narratives,  in  which  these  symptoms 
■were  very  imperfectly  developed,  and  which  did 
not  deserve  that  title.  And  even  in  modern 
times,  out  of  333  recorded  cases,  Tarahayn  is  dis- 
posed to  eliminate  37,  observing  that  hypochon- 
driasis alone  produced  12  :  in  25  others  no  bite  was 
proved.  In  2,  laryngitis  acuta  was  found.  Hysteria 
in  1,  and  several  spinal  and  cerebral  affections 
in  various  cases.  Romberg  {Nervous  Disorders, 
translated  for  Sydenham  Society)  is  of  the  opinion 
that  hydrophobia,  as  a  symptom  of  other  affections, 
essentially  differs  fnmi  other  diseases  in  the  fact 
that,  in  the  former,  paroxysms  take  place  spon- 
taneously both  day  and  night,  when  the  patient  is 
sleeping  or  waking,  and  that  such  paroxysms  de- 
pend far  more  upon  respiratory  spasm  than  upon 
impediments  in  rswallowing.] 

On  the  subject  of  prognosis,  with  respect  to  the 
bite  inflicted  by  a  rabid  animal,  and  its  effects,  as 
evinced  in  the  decided  form  of  rabies,  there  are 
seve.al  things  worthy  of  attention.  According  to 
some  writers,  small  wounds  are  not  less  dangerous 
than  others,  and  an  attempt  is  made  to  account 
for  the  fact,  by  the  more  copious  haimorrhage  from 
larger  wounds,  and  the  frequent  neglect  of  lesser  in- 
juries :  periiaps  another  reason  is,  that  the  virus  is 
more  likely  to  bo  confined  in  a  wound  with  a 
small  orifice,  than  in  [one  which  is  ample  and 
admits,  of  being  [more  frequently  washed.  The 
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[  more  numeroas  the  wounds  are,  the  greater  is  the 
risk.  If  it  be  inquired  what  is  the  average  number 
of  persons  attacked  with  rabies  out  of  a  given 
number  who  have  received  bites,  the  question 
can  only  be  ansvi^ered  by  referring  to  the  extremes. 
Thus  Dr.  J.  Vaughan  speaks   of  between  20 
and  30  individuals  bitten  by  a  mad  dog,  of  whom 
only  1  was  afterwards  attacked  with  rabies,  and 
Dr.  J.  Hunter  tells  us  of  an  instance,  in  which 
out  of  21  persons  bitten,  only  1  became  aflitcted. 
(See  also  Fothergill,  On  Med.  Obs.   and  Inq. 
vol.  V.  p.  195.)     On  the  other  hand,  out  of 
15  persons  bitten  by  a  mad  dog,  and  taken  care  of 
at  Senlis,  3  at  least  were   seized  with  the 
disorder.  (Hist,  de  la  Soc.  Roy.  de  Med.  p.  130.) 
Of  17  others  bitten  by  a  wolf,  10  were  attacked 
{ib.  p.  130),  and  of  23  bitten  by  a  she- wolf,  13 
died  of  rabies.     {L.  F.  Trolliet,  Nouveau  Traiti 
de  la  Rage,  ^o.  Obs.  Chir.  ^c.  No.  25.) 

Two  important  facts  should  also  be  recollected; 
viz: — the  disease  may  often  be  prevented;  it  can 
hardly  ever  be  cured.      Experience   has  fully  ' 
proved,  that  when  hydrophobia  once  begins,  it 
generally  pursues  its  dreadful  course  to  a  fatal 
termination;  the  records  of  medicine  furnishing 
very  few  unequivocal  and  well  authenticated  cases 
to  the  contrary.    [As  to  the  question  of  prognosis 
it  may  be  observed,  after  minutely  examining  the 
recorded  cases,  that  in  many  instances  the  occur- 
rence of  hydrophobia  has  been  prevented  after 
unequivocal  precursory  symptoms  have  appeared 
and  occasionally  the  threatened  attack  has  been 
more  than  once  averted  in  the  same  patient.  On 
this  point  the  remarks  of  Dr.  Elliotson  {Lancet, 
May,   1829),   may   be   consulted  with  profit. 
He  relates  two  cases  which  seem  in  themselves 
perfectly  satisfactory.  Youatt  has  satisfied  himself 
of  the   same   fact   in   treating  rabies  canina 
{  Youatt,  On  the  Dog,  Table  III.)     Smith  quotes 
six  cases,  in  which  he  considers  that  the  most 
cautious  statistician  must  admit  that  in  a  part  at 
least,  genuine  hydrophobia  was  present  and  yet 
recovery  followed.  In  the  first  case  (  W.  Grant  G 
Doane,  Med.  Gaz.  July  10,  1830),  the  treatinent 
was  by  purgatives,  stimulants,  &c.;  in  the  second 
{T.  Tompkin,  E.  G.  Vai-enne,  Lancet,  Aug.  1835), 
by  purgatives,  arsenic,  and ■  local  incision;  in  the' 
third,  by  purgatives,  leeches,  aud  opiates  (De 
Heaume,  Med.  Gaz.  Dec.  1837);  in  the  fourth 
purgatives,  calomel,  and  opiates  {Dr.  Hooper,  Med 
Times,  May  17,  1847);  in  the  fifth,  by  calomel 
and  incision  {Haines,  Lancet,  1847);  in  the  sixth 
by  opiates,  anaesthetics,  and  excision  of  the  cicatrix! 
{Prof.  Jac/cson,  Amer.  Journ.  1849.) 

These  cases  are  described  carefully  by  indepen- 
dent observers;  they  presented  the  most  strikinc 
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dentity  of  symptoms  with  other  cases  of  hydro 
phobia.  In  all  six  the  part  bitten  was  the  centre 
from  which  the  symptoms  took  their  origin,  and  in 
tour  there  seems  no  doubt  that  the  dogs  which  in- 
flicted the  bite  were  rabid.  Wo  may  then  prob- 
ably from  this  deduce  that,  although  hydrophobia  is 
fatal  in  so  overwhelming  a  majority  of  cases  asto 
leave  no  reasonable  hope  for  those  aftected  yet  in 
rare  instances  recoverymay occur.]  Hence,  too,thero 
may  be  deduced  the  imperious  necessity  of  usinc 
every  possible  means  for  the  prevention  of  the 
disorder. 

Probably,  Iiowever,  many  things  which  possess 
the  character  of  bemg  preventive  of  hydrophobia 
have  no  real  claim  to  such  reputation.    I  would 
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extend  this  observation  to  all  internal  medicines, 
mercurial  frictions,  and  plunging  the  patient  for  a 
considerable  time  under  water. 

The  instances  in  which  a  prevention  is  inferred 
to  have  taken  place  by  different  writers,  in  conse- 
quence of  such  means,  may  all  be  very  rationally 
ascribed  to  other  circumstances.  Facts,  already 
cited,  sufficiently  prove  that  out  of  the  great 
number  of  persons  frequently  bitten  by  the  same 
dog,  only  a  limited  proportion  is  commonly  affected. 
The  hydrophobic  poison  is  known  to  reside  in  the 
saliva  of  the  animal,  consequently  the  chance  of  being 
affected  must  greatly  depend  upon  the  quantity  of 
this  fluid  which  is  insinuated  into  the  wound,  and 
if  the  teeth  of  the  animal  should  have  previously 
pierced  a  thick  boot  or  other  clothing,  before  enter- 
ing the  skin,  the  danger  must  obviously  be  much 
diminished.  Many  persons  wash  and  suck  the 
wound  immediately  after  its  occurrence,  and  thus 
no  doubt  very  often  get  rid  of  the  poison.  Even 
when  it  is  lodged  in  the  wound,  it  may  not  be 
'directly  absorbed,  but  be  thrown  off  with  the  dis- 
charge. All  prudent  patients  submit  to  excision  of 
the  bitten  part.  Now  under  each  of  the  above 
circumstances  escapes  havefrequentlj"^  occurred,  while 
internal  medicines,  half  drowning  or  salivating  the 
patients,  had  also  not  been  neglected,  so  that  all 
the  efficacy  of  preventives  has  too  often  been  most 
unjustly  ascribed  to  means  which  probably  never 
yet  had,  and  never  will  have,  any  beneficial  effect 
whatever.  What  confirms  the  truth  of  the  pre- 
ceding statement  is  these  facts;  that  persons  bitten 
by  the  same  animal  have  sometimes  been  treated 
exactly  on  the  same  plan;  some  of  them  escaped 
the  disease;  others  had  it,  and  of  course  perished; 
on  other  occasions  some  of  the  patients  bitten  by 
the  same  animal  have  been  treated  in  a  particular 
way,  and  have  escaped '.hydrophobia;  while  others, 
bitten  at  the  same  time  by  the  animal,  also  never 
had  any  constitutional  effects,  although  they  took 
no  medicines,  nor  followed  any  other  particular 
plan. 

If  to  these  reflections  be  added  the  considera- 
tion, that  it  is  frequently  doubtful  whether  the  bite 
has  actually  been  inflicted  by  a  truly  rabid  animal, 
and  that  the  mental  alarm  will  sometimes  bring  on 
a  symptomatic  hydrophobia,  it  is  easily  conceivable 
how  mistaken  a  person  may  be,  who  believes  that 
he  has  prevented  the  disorder;  and  how  unmerited 
is  the  reputation  of  the  means  which  he  has  em- 
ployed for  the  purpose. 

The  bite  of  a  naturally  ferocious  beast  has  often 
been  thought  to  be  attended  with  more  risk  than 
that  of  an  animal  naturally  tame;  and  hence  the 
bite  of  a  wolf  is  said  to  be  more  frequently  fol- 
lowed by  rabies  than  that  of  a  dog.  This  propo- 
sition is  admitted  to  be  true  ;  but  the  explanation 
is  erroneous.  The  true  reason  of  the  difference  is 
that  a  wolf  usually  seizes  the  face,  and  inflicts  a 
deeper  bite;  while  a  dog  only  snaps  as  he  runs 
along,  and  mostly  bites  through  the  clothes.  (See 
Diet,  des  Sciences  Med.  t,  xlvii.  p,  88.)  The 
bite  of  a  rabid  animal  may  be  rendered  much 
more  dangerous  by  being  situated  near  a  part  or 
an  organ  which  increases  the, difficulty  or  risk  of 
adopting  an  effectual  mode  of  removing  the  whole 
of  the  flesh  in  which  the  virus  may  be  lodged. 
Thus  bites  near  the  large  arteries,  the  eyes, 
jomts,  &c,  are  of  a  more  serious  descrip 
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parts.  The  prognosis  will  always  be  more  un- 
favourable when  no  proper  measures  have  been 
applied  to  the  bite  soon  after  its  infliction;  and 
perhaps  the  risk  may  be  increased  by  certain 
causes  not  having  been  duly  avoided,  which,  as 
already  stated,  are  thought  to  have  a  tendency  to 
accelerate  the  attack  of  rabies.  The  exact  time 
after  a  bite,  when  the  prevention  of  rabies  is  no 
longer  practicable,  is  quite  an  undetermined  point- 
but  every  fact  known  on  the  subject  evinces,  iu 
an  urgent  manner,  the  necessity  of  adopting  pre- 
servative measures  without  the  least  delay, 

[Although  the  pathological  condition  of  patients, 
^yho  have  died  with  hydrophobia,  has  been  exten- 
sively and  minutely  studied  by  observers  who 
number  among  their  rank  names  not  less  illustrious 
than  those  of  ilokitansky,Key,  Bright,  and  Hughes 
Bennett,  among  the  moderns  ;  and  by  the  most 
illustrious  of  physicians  and  pathologists  in  bygone 
days;  yet  the  collection  of  upwards  of  a  hundred 
of  the  post-mortem  reports  affords  little  else  than  a 
varied  mass  of  symptoms,  common  to  other  nervous 
and  blood  disorders,  and  fails  to  throw  any  clear 
light  upon  the  pathology  of  the  disease. 

Fraignaud  recently  announced  {L'  Union  Medi- 
cate, 28,  1 856)  that  cadaveric  rigidity  did  not  occur 
after  hydrophobia.  But  subsequent  observers 
(Pic/cells,  Sanit.  Review,  1858)  do  not  give  a 
similar  result.  As  the  most  characteristic  appear- 
ances, an  inflammatory  condition  of  the  fauces, 
larynx,  pharynx,  and  stomach  has  been  re- 
ported. On  this  point,  in  analysing  the  existing 
records,  it  is  found  that  the  pharynx  was  twentj-- 
nine  times  highly  vascular.  The  stomach  was  com- 
monly congested,  and  the  larynx  nineteen  times 
was  highly  vascular.  Smith  thinks  that  these  have 
been  most  usually  cases  of  passive  congestion. 
For  the  blood  is  commonly  found  to  be  dark  and 
fluid,  and  the  congestions  noted  are  for  the  most 
part  apparently  hypostatic.  This  is  especially 
so  with  the  lungs.  Nevertheless  TroUiet,  coupling 
the  vascularity  of  the  lungs  and  larynx  with  the 
presence  of  tenacious  mucus  in  the  bronchi,  has 
put  forward  a  theory  that,  in  this  bronchial  secre- 
tion, the  characteristic  virus  of  rabies  is  to  be 
sought.  He  points  out  that  the  salivary  glands  are 
not  pathologically  affected;  but  it  must  be  re- 
marked, that  but  little  time  is  commonly  allowed 
by  the  disease  for  an)'  organic  change  in  these 
organs;  and,  in  subsequent  cases,  engorgement  and 
swelling  of  the  submaxillary  and  sublingual  glands 
is  several  times  recorded. 

The  dissections  of  rabid  animals  afford  no  sup- 
port to  his  views.  {Youait.)  In  several  of  his  re- 
cords it  is  stated  that  the  papillte  upon  the  tongue 
were  unusually  prominent. 

The  lungs  were  emphysematous  in  many  cases, 
and.this  symptom  may  be  noticed  in  connection  with 
an  emphysematous  swelling  of  the  anterior  part  of 
the  neck  and  chest,  extending  into  the  anterior  me- 
diastinum, which  was  found  in  ten  recorded  cases, 
•and  has  given  rise  to  various  speculations.  In  one 
instance  (Prof.  Jackson's  case)  even  the  right  arm 
\\'as  involved.  The  emphysema  has  been  con- 
nected with  the  oppression  of  breathing  and 
respiratory  spasm,  which  are  notable  symp 
toms  of  the  disease,  and  attributed  to  rupture  o 
the  bronchus.  But  it  has  been  observed  to  in- 
crease after  death,  and  in  one  case,  dissected  by 
Dr.  Brandreth,  that  ph3'sician  inflated  the  luiiga 
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integrity.    It  must  be  observed  also,  that  bubbles 
of  gas  have  been  seen  in  the  cerebral  vessels, 
and  that  Prof.  Lawrie  found  similar  little  vesicles 
filled  with  gas,  in  the  subnuicous  tissue  of  the  stomach. 
These  modoni  observations  confirm  the  records  of 
Trolliet  and  Morgagni  {De  Sedibus  et  Caus.  Morh. 
Epist.  vii.),  Louis  and  Lescure  (in  MCd.  Mhn.  de 
lAcadhnie  do  Chir.  t.  iv.  p.  538  ;  t.  v.  p.  527), 
who  speak  of  gas  escaping  from  the  heart  and' 
aorta.  _  This  suggests  the  supposition,  favoured  by 
the  weiglit  of  evidence,  that  the  emphysema  is  due 
to  the  decomposition  of  the  blood,  which  in  hydro- 
phobia is  found  so  dark  and  fluid.    The  stomach 
has  several  times  been  found  to  contain  altered  and 
extravasated  blood,  such  as  would  explain  the 
coffee-coloured  matters  vomited  in  the  last  stage 
of  the  disease;  the  mucous  membrane  often  ecchy- 
mosed,  and  once  eroded.    In  a  careful  microscopic 
and  chemical  examination  of  the  blood  (Schmidt's 
Jahrbuclier)  the  globules  Avere  found  to  be  desti- 
tute of  nuclei,  or  tendency  to  agglomerate.    A  so- 
lution of  muriatic  acid  rapidly  disorganised  the 
globules,  and  "  disengaged  numerous  bubbles  of 
gas."] 

_  The  lungs  were  commonly  of  a  deep  red  colour 
in  all  the  six  subjects  dissected  by  Trolliet,  and 
they  were  observed  to  be  gorged  with  blood  in 
cases  reported  by  numerous  writers  ;  as  Bonet  (see 
Vmi  Sivieten,  t.  iii.  §  1140);    Boerhaave  {Op. 
Omn.  p.  215);  Morgagni  (2>e  Sedibus  et  Cms 
A/orb.  Ep.  viii.   art.    23,  &c.);  Mead,  Darluc 
{Recueil  piriod.    ^c.   t.    iii.  and  iv.);  Faure 
(Hisi.  de  la  Soc.  Roy.  de  Med.  p.  33);  De  la 
Caze  (ib.  p.   69);  Portal,  Oldknow,  Ballingall 
{Edinb.  Med.  and  Surg.  Journ.);  Marshall  {Mor- 
bid Anatomy  of  the  Brain,  ^c.  p.  69.);  Gorey 
{Journ.  de   Med.  Chir.  t.  xiii.  p.  83);  Ferriar 
{Med.  Hist,  and  Reflections,  cjc.)    «  Pulmones  in 
quinque  nigri  ex  toto,  aut  magna  parte,  (says 
Morgagni,)  in  quatuor  magna  item  ex  parte  san- 
guine pleni."    In  a  case  examined  by  M.  Ribes, 
the  larynx,  trachea,  and  bronchi,  besides  pre- 
senting traces  of  inflammation,  were  everywhere 
lined  with  a  tliick'white  frothy  mucus.  (Magendie's 
Journ.  t.  viii.  p.  232.) 

[Of  the  cerebro-spinal  organs,  the  dura  mater 
was  20  times  more  or  less  congested,  the  arach- 
noid 11  times,  the  pia  mater  36  times.  Opacity 
of  the  arachnoid  was  observed  18  times,  and  it 
was  twice  adherent  to.the  dura  mater  :  in  all  the 
arachnoid  was  dry.    The  cerebrum  was  38  times 
congested;  7  times  it  was  softened  in  places;  IS 
times  it  was  natural.    Once  the  pia  mater  had 
imdergone  blue  discoloration;  once  there  was  ex- 
travasation in  the  corpus  striatum.    In  the  majoritv 
of  cases,  the  lateral  ventricles  did  not  contain  more 
than  the  usual  quantity  of  fluid.    On  the  other 
hand,  m  about  one-third  of  the  cases  they  were 
more  than  naturally  full;  in  one  extreme  case  con- 
taining  an  ounce  and  a  half  of  senim.    The  choroid 
plexuses  were  9  times  congested,  and  twice  showed 
small  bubbles  of  gas.    The  medulla  oblongata  was  5 
times  natural,  twice  softened,  and  9  times  congested. 
The  spinal  membranes  were  in  13  cases  congested" 
3  times  ecchymosed  in  patches,  twice  opaque.  The 
medulla  spinalis  presented  in  10  cases  no  unusual 
appearance;  in  6  it  was  in  a  varying  degree  vas- 
cular; in  4  softened.    But  in  interpreting  these 
appearances,  the  fluid  condition  of  the  blood  and 
■  tendency  to  hypostatic  congestion  after  death  must 
Lbe  borne  in  mind.    AH  the  cerebro-spinal  fluid  was 
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opaque  and  puriform.  The  condition  of  the  crania 
nerves  was  examined  in  ten  of  these  cases;  once  their 
origins  were  vascular;  once  the  vagus,  where  it 
gives  off  the  laryngeal  branch,  was  congested;  once 
the  sheath  of  the  8th  and  9th  nerves  was  con- 
gested at  their  origin.  The  peripheral  ends  of  the 
nerves  were  frequently  examined.  The  nerves  in 
the  neighbourhood  of  the  cicatrix  gave  11  times  a 
negative  result;  once  they  had  the  appearance  and 
colour  of  muscular  tissue.  It  is  a  remarkable  point, 
however,  in  connexion  with  the  respiratory  spasm, 
that  the  vagus  was  generally  congested,  and  its 
sheath  injected  with  blood :  so  also  with  the  4th 
and  7th  nerves.  (See  Tamhayn,  Leivis  Smith,  Rad- 
ciffe  and  Adams,  loc.  cit.)] 

Hufeland  conjectured  that  in  hydrophobia  the 
medulla  spinalis  is  the  part  originally  affected, 
whence  the  effects  of  the  disease  are  propagated  to 
the  nerves  of  the  trunk.    {Bibl.  Med.  t.  iv.  p.  395, 
&c.)    Dr.  R.  Read  believed  that  an  alteration  of 
the  spinal  marrow  was  essentially  concerned  in  the 
disease.   {On  the  Nature,  S^c.  of  Tetanus  and  Hydro- 
phobia,  8vo.  Dublin,  1817.)    A  case  was  also  pub- 
lished by  M.  Matthey,  of  Geneva,  in  which  a 
quantity  of  serum  was  found  within  the  spinal  canal. 
{Journ.  gen  de  Mid.  t.  liv.  p.  279.)    See  on  this 
subject  some   observations  by  Dr.  Abercrombie 
{Jj^dinb.  Med.  and  Surg.  Journ.  vol.  xiv.  p.  66)  In 
one  instance  dissected  by  M.  Ribes,  the  vessels  of 
the  pia  mater,  brain,  and  medulla  spinalis,  were 
gorged  with  dark  blood,  but  without  any  appearance 
of  inflammation.    (See  Magendie's  Journ.  t.  viii 
p.  32.) 

The  cases  recorded  [by  earlier  writers]  in  which 
the  digestive  organs  presented  considerable  morbid 
appearances    are   numerous.     Thus,   Joseph  de 
Aromatanus,  Vlsxl^xc,  {Recueil  piriod.  t.  iii  p  189 
t  P-  270),  Sauvages  (p.  107),  Professor 

tlossi,  M.  Gorci  {Journ.  de  Mid.  Chir.  Ac  t 
xiii.)  and  Dr.  Powell  (Case  of  Hydrophobia)  found 
inflammation  either  in  the  pharynxor  the  oesophasus 
or  both  these  tubes.    Dr.  Powell' 


or  both  these  tubes.  Dr.  Pow'ell's  words  are  "The 
oesophagus  was  rather  redder  than  natural,  and 
covered  with  a  thin  layer  of  coagulated  lymph  " 
A  similar  coat  of  lymph  was  also  found  by  Oldknow 
{Jidinb.  Med.  and  Surg.  Journ.  vol.  v.  p  280")  Bal 
lingall(op.  cit.  vol.  xi.  p.  76),  Dr.  Ferriar 

f      %t  ™  •       P-  "^"g''  Gillman 

lound  the  pharynx  and  oesophagus  in  a  state  of 
inflammation.  {  On, the  Bite  of  a  Rabid  Animal, 
p.  1.3,  23,  26,  44.)  M.  Ribes  found  the  pharynx 
and  soft  palate  slightly  inflamed.  ' 

♦1, 1'  It  ™any  of  these  instances 

that  the  inflammation  extended  to  the  oesophaeua 
h^m  the  trachea  and  bronchi.  {Diet,  des  Sciences 
Med  t.  xlvii.  p.  98.)  Inflammation  of  the  mucous 
membrane  of  the  stomach  and  small  intestines  has 
likewise  been  very  generally  noticed,  as  may  be 
seen  by  referring  to  the  accounts  published  hv 
Morgagni,  Powell,  Oldknow,  Ferria?  BSl  nga^f 
Marshall  &c.  In  dogs  the  same  fact  was  remarked 
by  Dr.  Gillman  (p.  13,  31,  44).  Sometime.,  how- 
ever, according  to  this  last  author,  no  vestiges  of 
inflamnintion  nor  any  other  morbid  appearances 
are  discoverable  in  the  examination  of  animals  thai 
have  died  of  rabies  (p.  83).  Dupuytren  is  stated  to 
have  found  the  mucous  membrane  of  the  stomach 
and  bowels  inflamed  in  small  places,  and  even  nlmos 
gangrenous.  (Did.  des  Sciences  Mid  t  vlvif 
P.9  .)  By  M.  Ribes  the  gall  bladdi  was  fo,  "ci 
empty,  the  mucous  coat  of  the  stomach,  jejunum 

3  V  3  ' 
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and  ileum  inflamed,  and  these  organs  much  con- 
tracted.   (See  Magendie's  Journ.  t.  viii.  p.  233.) 

From  recent  investigations  made  at  the  Veteri- 
nary School  at  Alfort,  by  Professor  Dupuy,  the 
following  are  the  usual  morbid  appearances  noticed 
in  the  dissection  of  dogs,  horses,  cows  and  sheep, 
destroyed  by  rabies.  1.  The  lungs  and  brain 
universally  gorged  with  blood.  2.  Greater  or  lesser 
marks  of  inflammation  in  the  mucous  membrane  of 
the  bronchi,  trachea,  larynx,  throat,  oesophagus,  sto- 
mach, and  frequently  even  in  that  of  the  bowels,  va- 
gina, uterus  and  bladder.  Yet  in  two  dissections  more 
recently  recorded,  no  particular  changes  were  dis- 
coverable in  the  pharynx  and  oesophagus.  {Ma- 
gendie's Journ.  t.  viii.  p.  331,  332.)  3.  The 
air  passages  filled  with  frothy  mucus.  4.  A  col- 
lection of  serum  in  the  ventricles  of  the  brain,  and 
sometimes  even  between  the  membranes  covering 
the  spinal  marrow.  5.  An  unusual  redness  of  the 
investment  of  the  pneumogastric  and  trisplanchnic 
nerves,  (See  Diet,  des  Sciences  Med,  t.  xlvii. 
p.  99.) 

Happily,  surgery  possesses  one  tolerably  certain 
means  of  preventing  hydrophobia;  when  it  is  prac- 
tised in  time,  and  in  a  complete  manner.  Every 
reader  will  know  that  the  excision  of  the  bitten 
parts  is  the  operation  to  which  I  allude.  Indeed,  as 
hydrophobia  is  often  several  months  before  it  begins, 
the  wounded  parts  should,  perhaps,  always  be  cut 
out,  even  though  they  are  healed  and  some  weeks 
have  elapsed  since  the  accident,  provided  no  symp 
toms  of  hydrophobia  have  actually  commenced.  The 
operation  should  be  done  completely;  for  a  timorous 
surgeon,  afraid  of  cutting  deeply  enough,  or  of  re- 
moving a  sufficient  quantity  of  the  surrounding 
flesh,  would  be  a  most  dangerous  one  for  the  patient. 
All  hopes  of  life  depend  on  the  prevention  of  the 
disorder,  for  in  the  present  state  of  medical  know- 
ledge, none  can  rest  upon  the  efficacy  of  any  plan 
except  the  extirpation  of  the  part.  For  this  pur- 
pose caustics  have  sometimes  been  employed 
However,  as  their  action  can  never  be  regulated 
with  the  same  precision  as  that  of  the  knife,  and  as, 
consequently,  they  may  not  destroy  the  flesh  to  a 
sufficient  depth,  excision  should  always  be  preferred 
The  latter  method  is  also  the  safest  for  another 
important  reason,  viz.  the  part  and  poison  lodged  in 
it,  are  removed  from  the  body  at  once ;  but,  when  the 
cautery  or  caustic  is  used,  the  slough  must  remain 
undetached.  Some  surgeons  are  not  content  with 
cutting  out  the  part,  but  aftef  the  operation,  fill  the 
wound  with  the  liquor  ammonite,  or  cauterise  its 
surface  for  the  sake  of  greater  security,  How  late 
excision  may  be  done  with  any  prospect  of  utility, 
I  am  not  prepared  to  say,  but  there  are  practitioners 
who  deem  excision  right,  even  when  heat,  irritation, 
or  inflammation  is  observed  in  the  bitten  part.  (See 
Med.  Repository,  vol.  iii.  p.  54.) 

Cases  present  themselves  in  which  it  is  even 
preferable  to  amputate  the  limb,  than  attempt  to 
extirpate  either  with  the  knife  or  cautery  the 
whole  of  the  bitten  parts;  —  an  endeavour  which 
could  not  be  accomplished  with  any  degree  of  cer- 
tainty. Thus,  as  Delpech  observes,  when  the 
hand  or  foot  has  been  deeply  bitten  in  several 
places,  it  is  obvious  that  it  would  be  impossible 
to  make  caustic  (or  the  cautery)  certainly  reach 
every  part  which  the  saliva  of  the  rabid  animal 
may  have  touched.  Besides,  the  mischief  result- 
ing, both  from  the  injury  and  the  other  proceed- 
ings together,  might  be  such  as  to  afford  no  pro- 


spect of  saving  the  limb,  or  at  least  of  preserving 
it  in  a  useful  state.  (See  Pricis  eUm.  des  Mai. 
Chir.  t.  ii.  p.  133.)  I  have  known  of  one  or  two 
cases  in  which  the  patients  lost  their  lives,  in  con- 
sequence  of  the  excision  or  destruction  of  the 
bitten  parts  not  having  been  attempted,  on  account 
of  the  surgeon's  reluctance  to  cut  tendons,  or 
wound  a  large  artery,  as  one  of  those  at  the  wrist 
In  such  cases,  however,  the  fear  of  rendering  a 
muscle  useless,  or  of  wounding  an  artery,  is  no  jus- 
tification for  leaving  the  patient  exposed  to  a  dan- 
ger so  surely  fatal  as  that  of  the  hydrophobic  virus, 
if  it  once  affect  the  constitution.  The  artery  should 
be  exposed  for  a  sufficient  length,  and  secured 
with  two  ligatures,  when  the  requisite  extirpation 
of  the  parts  between  them  may  be  safely  per- 
formed. 

[Besides,  or  in  place  of,  excision,  the  application 
of  energetic  caustics  has  been  highly  recommended 
by  many  experienced  authorities.  The  whole  range 
of  destructive  caustics  have  been  employed.  (See 
M.Boiichardat's  Report  to  the  Minister  of  State  upon 
the  differe7it  Remedies  proposed  for  the  prevention 
of  la  Rage,  Bulletin  de  VAcadhnie  de  Medecitic, 
vol.  xviii.  p.  6.  Paris,  1852-3).  Potassa  fusa 
seems  to  receive  the  greatest  support,  as  being 
mere  destructive  than  either  sulphuric  acid 
{Zeidler,  RusVs  Mag.  1838,  p.  261),  butter  of 
antimony,  nitrate  of  silver,  or  gunpowder.  (See 
Wittclce,  jPreussiche  Vereins-Zeitung,  29,  30,  1857.) 
Faber  relates  a  case  in  which  such  local  applica- 
tions checked  the  progress  of  disease,  after  it  had 
clearly  shown  itself,  six  weeks  subsequently  to  the 
bite.  But  we  may  probably  safely  applj-  to  the 
prophylaxis  of  hydrophobia  that  axiom  of  Hippo- 
crates, "  Quae  ferrum  non  sanat,  non  sanantur." 
Wittcke  washes  out  the  wound  first  with  an  alka- 
line solution,  and  then  applies  potassa  fusa.  After 
separation  of  the  slough,  Voltolini  applies  a  can- 
tharidine  or  savin  ointment  to  induce  a  free 
suppuration.  He  also  indicates  the  use  of  mer- 
curials, strychnia  and  belladonna,  as  prophylactics, 
but  of  their  capability  to  act  in  this  sense  there  is 
no  proof;  and  this  is  especially  one  of  those  dis- 
eases in  which  "  nefaria  uocent."  It  might  in- 
deed be  desirable  to  keep  the  wound  open,  and 
allow  it  to  suppurate  freely  during,  some  weeks, 
since  this  nature  seems  to  indicate;  for  in  all  those 
cases  in  which  the  cicatrix  reopened  spontaneously, 
the  course  of  the  disease  became  milder.  Thus  it 
would  seem  prudent  to  reopen  artificially  the 
wound  should  anything  suspicious  occur,  were  it 
only  a  marked  change  in  colour  of  the  cicatrix,  a 
circumstance  often  preceding  the  outbreak  of  the 
attack. 

No  point  seems  more  important  in  the  prophy- 
laxis than  the  diversion  of  the  mind  from  dwelling 
on  the  subject  by  all  possible  means;  never  even 
allowing  the  name  to  be  mentioned  before  the 
patient.  The  avoidance  of  excesses  i«  haccho 
et  venere,  exposure  to  cold,  agitation,  excitement, 
and  the  other  exciting  causes  mentioned  above, 
evidently  indicated.  Among  newly  suggested  nif  • 
dical  prophylactics,  Lustig  (Preussiche  Ver.-Zni- 
tung :  N.F.I.  24)  strongly  .advises  a  decoction  of 
that  innocent  plant  the  scrophularia  nodosa,  much 
employed  in  Poland,  while  lUinsky  {Med.  Zeil- 
Russ.  44,  1857)  advises  a  compound  of  subo.vide 
of  lead  and  copper.  But  such  remedies  can  only 
prove  in  any  sense  prophylactic,  if  the  patient 
could  be  persuaded  to  put  great  faith  in  tliera;  and.  . 
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then  the  first  would  be  preferred  as  being  a  harm 
less  adjuvant  to  the  necessary  treatment  by  de 
struction  of  the  part  bitten.  ] 

When  once  the  hydrophobic  symptoms  have 
commenced,  there  is  little  or  no  hope  of  saving  the 
patient,  the  disease  having  almost  invariably 
baffled  every  plan  of  treatment,  which  the  united 
talents  of  numerous  medical  generations  have  sug 
gested.  All  the  most  powerful  medicines  of  every 
class  have  been  tried  again  and  again :  mercury, 
opium,  musk,  camphor,  arsenic,  the  nitrate  of  sil- 
ver, cantharides,  belladonna,  ammonia,  plunging 
the  patient  in  the  sea,  bleeding,  &c.  &c. 

The  inefficacy  of  opium  is  now  generally  ac 
knowledged.  In  the  space  of  fourteen  hours.  Dr. 
J.  Vaughan  gave  one  patient  fifty-seven  grains  of 
opium,  and  also  half  an  ounce  of  laudanum  in  a 
glyster,  but  the  fatal  termination,  of  the  disease 
was  not  -prevented.  Dr.  Babington  even  pre- 
scribed the  enormous  quantity  of  180  grains  in 
eleven  hours,  without  the  least  amendment,  or  even 
any  narcotic  effect.  {Med.  Records  and  Researches, 
p.  121).  On  the  very  first  day  that  rabies  de. 
cidedly  showed  itself,  in  a  man  who  had  been  bitten 
by  a  mad  dog,  Dupuytren  injected  into  the  vena 
sapheena,  by  means  of  Anel's  syringe,  two  grains  of 
the  extract  of  opium  dissolved  in  distilled  water, 
and  as  a  degree  of  calm  appeared  to  be  the  result, 
four  grains  more  were  thrown  into  the  cephalic 
vein.  The  patient  remained  perfectly  tranquil 
three  hours  longer,  but  the  symptoms  afterwards 
recurred  with  increased  violence.  The  next  morn- 
ing about  six  or  eight  grains  more  were  dissolved 
and  thrown  into  the  circulation;  but  all  was  in 
vain,  as  the  patient  died  in  three  quarters  of  an 
hour  after  the  last  injection.  {Bee  Diet,  des  Sciences 
Med.  t.  xlvii.  p.  131.)  By  Dr.  Brandreth,  a 
solution  of  the  acetate  of  morphia  has  been  more 
recently  tried,  without  success.  (See  Edin,  Med. 
Jour.  No.  Ixxxii.  p.  76.) 

As  for  belladonna,  its  employment  for  the  pre- 
vention and  cure  of  h3'drophobia  is  very  ancient; 
its  external  use  for  this  purpose  having  been  men- 
tioned by  Pliny,  and  its  internal  exhibition,  with 
the  same  view,  by  Theod.  Turquetus,  in  a  posthu- 
mous work  published  in  1696.  (See  Praxeos 
Medicce  Syntagma,  ^c.)  In  1763  belladonna  was 
recommended  by  Schmidt,  as  a  remedy  for  hydro- 
phobia, and  in  1799  by  J.  H.  Munch.  (See 
Richter's  Chir.  Dibl.)  It  has  so  frequently  failed, 
that,  in  this  country,  very  little  confidence  is  now 
put  in  it;  but  in  Italy  it  is  still  employed,  and  in 
some  cases  published  by  Brera,  where  it  was  ex- 
hibited in  very  powerful  doses,  in  conjunction  with 
the  warm  bath  and  mercurial  friction,  tend  to 
show  that  it  will  sometimes  arrest  the  disease  in 
its  incipient  state.  {Mem.  Soc.  Ital.  Scienm  Mo- 
dena,  t.  xvii.) 

Some  years  ago  the  public  hope  was  raised  by 
the  accounts  given  of  hydro-chlorine  or  oxy  muriatic 
acid.  Wendelstadt  even  published  the  story  of  an 
Englishman,  who  allowed  himself  to  be  bitten 
several  times  by  a  mad  dog,'and  then  saved  himself 
by  washing  the  bites  with  this  acid.  And  still  more 
recen  tly,  B  rugna  tel  I  i  (Italian  Journal  of  Physic  and 
Chemistry,  &c.  t.  ix.  p.  324),  has  published  some 
observations  tending  to  prove  its  efficacy.  The 
bites  are  washed  with  it,  and  then  covered  with 
charpie  wet  with  it;  and  when  the  symptoms  com- 
mence, if  it  cannot  be  swallowed  in  a  fluid  form 
Brugnatelli  gives  bread  pills  imbued  with  it.  For 
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a  child  eight  years  old  the  dose  is  91j,  four  or  five 
times  a-day,  but  gradually  increased.  According 
to  Orfila,  hydrochlorine  was  long  since  recom- 
mended by  Cluzel,  as  an  internal  remedy  for  hy- 
drophobia.   (Secours  a  donne.r  aux  Personnes  em- 
poisonnees,  ^c.  8vo.  Paris,  1818,  p.  153.)  With 
regard  to  Brugnatelli's  cases,  they  are  said  to  be 
so  destitute  of  precision  that  no  inference  can  be 
drawn  from  them.    (Diet,  des  Sciences  Med.  t. 
xlvii.  p.  119.)    In  order  to  give  hydrochlorine  a 
fair  trial,  it  was  used  internally  and  externally  on 
seven  patients,  in  the  Hotel  Dieu  at  Lyons,  in 
1 817.    The  bites  were  washed  and  bathed  with  it, 
and  some  of  them  also  cauterized,  and  each  patient 
took  daily  a  drachm  of  the  acid,  made  into  an 
agreeable  sweetened  drink.  All  these  unfortunate 
individuals  afterwards  died  of  rabies,  though  the 
treatment  was  begun  the  day  after  the  receipt  of 
the  wounds.    (L.  F.  Trolliet,  Nouveau  Traiti  de 
la  Rage,  ^c.)    The  excision  of  the  bites  seventy 
hours  after  their  infliction,  and  washing  the  wound 
with  oxymuriatic  acid  did  not,  in  Dr.  Johnson's 
case,  prevent  the  disease.    (See  Edinb.  Med.  and 
Surg.  Jour.  vol.  xvi.  p.  212.)    In  America  the 
plant  Scutellaria  laterifolia  has  been  greatly  ex- 
tolled as  a  certain  specific  for  hydrophobia.  (See 
A  History  of  Scutellaria  laterifolia  as  a  Remedy  for 
preventing  and  curing  Hydropliobia,  by  Lyman  Spald- 
ing, M.D.  New  York,  1819.)   And  M.  Marochetti, 
of  Moscow,  has  described  a  new  treatment,  which 
consists  in  giving  large  doses  of  genista  tinctoria  or 
butcher's  broom,  and  pricking  with  a  lancet,  and 
then  cauterizing  with  a  hot  needle,  some  little 
pustules,  said  by  him  to  form  at  the  orifices  of  the 
submaxillary  glands,  between  the  third  and  ninth 
day  from  the  period  of  the  bite,  the  mouth  being 
afterwards  well  washed  out  with  a  decoct,  genista. 
_  M.  Magendie,  West,  and  various  English  prac- 
titioners, however,  have  not  been  able  to  discern 
these  sublingual  pustules,  possibly  in  consequence 
of  their  having  looked  for  them  too  late,  that  is, 
after  the  accession  of  the  constitutional  disorder' 
for  it  appears  that  M.  Magistel,  of  Saintes,  has' 
noticed  such  pustules  in  several  patients.  Some 
arose  on  the  sixth  day,  others  later,  and  the  latest 
on  the  thirty-second  day.    Of  ten  persons  bitten 
whom  M.  Magistel  attended,  five  died,  notwith- 
standing the  strict  adoption  of  Marochetti's  treat- 
ment.    (See  Journ.  gen.  de  Med.)     M.  Villermg 
also  observed  a  transparent  pustule  under  the  left 
side  of  the  tongue,  in  the  case  of  a  female,  on  the 
eighth  day  from  the  bite.   (Revue  Med.  AndersonS 
Quarterly  Journ.  vol.  i.  p,  124.)    In  relation  to 
this  part  of  the  subject,  it  merits  notice  that  the 
vesicles  were  particidarly  sought  for  in  two  rabid 
sheep  at  the  Veterinary  School  at  Alfort,  but 
could    not    be   detected.     (Magendie's  Journ. 

viii.  p.  328.)  Hydrocyanic  acid  has  like- 
wise been  proposed  on  account  of  its  reputed 
antispasmodic  properties;  but  some  experiments 
made  with  it  on  dogs  by  Dupuytren,  Magendie 
and  Dreschet,  furnish  no  results  in  favnr  of  its 
being  likely  to  prove  useful  in  the  present  disorder. 
(See  Diet,  des  Sciences  Med.  t.  xlvii.  p.  132.)  In' 
deed,  the  following  statement,  if  correct, '  leaves 
little  hope  that  any  effectual  medicine  for  hydro- 
phobia  will  ever  bo  discovered.  "The  most  active 
substances,  the  most  powerful  narcotics  (says  Ma- 
gendie), hiive  no  effect  upon  man  or  animals  at- 
tacked with  rabies.  I  do  not  merely  speak  of  sub- 
stances introduced  into  the  stomach,  and  the 
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operation  of  which  may  be  prevented  or  diminished 
by  so  many  circumstances,  I  speak  of  substances 
injected  into  the  veins,  and  the  effect  of  which 
must  be  equally  prompt  and  energetic.  For  in- 
stance, I  have  several  times  introduced  into  the 
vei  is  of  rabid  dogs  very  strong  doses  of  opium  (ten 
grains)  without  producing  the  least  narcotic  effect, 
while  a  single  grain  of  the  watery  extract,  injected 
into  the  veins  of  a  healthy  dog,  immediately  makes 
him  fall  asleep,  and  often  continue  so  eight  or  ten 
hours.  The  same  phenomena  are  remarked  in  our 
own  species.  M.  Dupuytren  and  I  injected  into 
the  radial  vein  of  a  young  man  labouring  under 
hydrophobia,  about  eight  grains  of  the  gummy  ex- 
tract of  opium,  without  any  apparent  result.  We 
have  also  seen  mad  dogs  bear  the  introduction  of 
prussicacid  into  their  veins  without  an  instant's  re- 
mission in' the  progress  of  their  disorder."  {Journ. 
de  Physiologie,  t.  i.  p.  41.)  M.  Magendie  fre- 
quently noticed  in  his  experiments  that  an  artificial 
aqueous  plethora  manifestly  enfeebles  all  the  func- 
tions of  the  animals  subjected  to  it,  and  especially 
those  of  the  nervous  system.  Hence  he  was  led  to 
think  that  some  benefit  might  arise  from  it  in  this 
disease  where  the  activity  of  the  nervous  system  is 
its  greatest  height.  His  idea  received  encourage- 
ment also  from  considering  that  in  hydrophobia  the 
patient  takes  no  drink  to  replace  the  fluids  sepa- 
rated from  the  circulation  by  the  cutaneous  and 
pulmonary  perspiration,  and  that  after  venesection 
the  blood  seems  as  if  it  hardly  contained  any  serum. 
The  experiment  was  first  tried  on  a  rabid  dog, 
from  which  about  a  pound  of  blood  was  drawn, 
and  then  sixty  ounces  of  water  injected  into  the 
left  jugular  vein,  about  ten  or  twelve  ounces  of 
blood,  mixed  with  water,  however,  being  purposely 
allowed  to  flow  out  during  the  latter  part  of  the 
operation.  The  animal,  which  had  previously  been 
quite  furious,  now  became  quite  tranquil;  but  five 
hours  afterwards  it  was  attacked  with  difficulty  of 
breathing,  which  ended  fatally  in  half  an  hour. 
(Vol.  cit.  p.  44,  &c.)  On  the  15th  of  October, 
1823,  M.  Magendie  injected  a  Paris  pint  of  water, 
heated  to  thirty  degrees  Reaumur,  into  the  veins  of 
a  man's  arm,  who  was  labouring  under  hydrophobia 
in  an  advanced  and  violent  form.  Directly  after  the 
operation,  the  patient,  from  being  furious,  became 
tranquil,  the  pulse  fell  from  1.50  to  120,  then  to 
100,  and  in  twent}"- minutes  to  80,  Tlie  convulsive 
motions  ceased,  and  the  patient  drank  a  glass  of 
water  without  any  difficulty.  Notwithstanding 
hfemorrhage  from  the  bowels,  he  continued  to  im- 
prove till  the  fifth  day,  when  he  was  seized  with 
acute  pains  and  swelling  of  the  wrists,  knees,  and 
elbows,  and  threatened  with  an  extensive  abscess 
of  the  leg,  the  consequence  of  the  lodgment  in  the 
foot  of  two  pieces  of  lancets  broken  in  the  attempt 
to  bleed  him,  while  he  was  suffering  violent 
paroxysms  in  a  previous  stage  of  the  disorder. 
Despondency  and  mental  agitation  again  came  on, 
and  he  died  early  on  the  ninth  day  from  the  ex- 
periment. On  dissection,  the  swelled  joints  were 
found  filled  with  pus,  the  mucous  membrane  of  a 
part  of  the  small  intestines  reddened  by  the  expan- 
sion of  veins,  several  small  ulcerations  in  the  ileum 
where  it  joins  the  caecum,  the  blood  in  a  decidedly 
putrefied  state,  the  heart  and  largo  vessels  distended 
with  gas,  air  under  the  peritoneal  coat  of  the  sto- 
mach and  intestines,  posterior  part  of  the  lungs  a 
little  swelled,  trachea  sound,  but  the  bronchi  red. 
•Magendie  considers  this  case  on  the  whole  very 


favourable  to  the  practice;  and  when  it  is  reflected 
that  the  patient  underwent  directly  after  the  ex- 
periment a  great  and  sudden  change  for  the  better, 
lived  eight  days  after  the  injection,  and  then  pos- 
sibly died  rather  from  other  accidental  complaints, 
it  must  be  acknowledged  that  the  method  seemed 
well  deserving  of  further  trials.  I  would  also  p.-u 
ticularly  recommend  its  adoption  in  an  earlier  stage, 
and  while  the  patient  is  less  reduced,  than  the  one 
on  whom  the  experiment  was  made  and  failed  in 
one  of  the  Borough  hospitals. 

By  Dr.  Rossi  of  Turin,  the  trial  of  galvanism 
was  suggested  (Aliberi,  Nouveaucc  Elbnens  da 
Thtrapeutiqiie,  t.  ii.  p.  436,  ed.  4);  yet  the  only 
fact  brought  forward  as  an  encouragement  to 
persevere  with  the  last  means,  appears  to  a  modern 
author,  from  its  symptoms  and  progress,  not  to  have 
been  a  true  case  of  rabies.  (Diet.  cit.  t.  xlvii.  p. 
126.)  The  rapid  and  powerful  effects  of  the  bite 
of  a  viper  on  the  whole  system,  and  .'perhaps  the 
idea  that  the  operation  of  this  animal's  venom 
might  counteract  that  of  the  hydrophobic  virus, 
led  some  experimenters  to  try  what  would  be  the 
result  of  subjecting  patients  affected  with  rabies, 
to  the  bite  of  that  kind  of  snake.  The  project 
however  was  attended  with  no  success.  Three 
cases  of  this  description  were  communicated  to  the 
Royal  Society  of  Medicine.  (i7wi.  p.  201.)  Two 
additional  ones  were  recorded  by  Dr.  (Silibert, 
physician  to  the  Hotel  Dieu  at  Lyons.  (Advers. 
Med.  Pract.  p.  257),  and  Virioel,  surgeon  of  tlie 
same  hospital,  repeated  the  experiment  on  a  child, 
which  yet  fell  a  victim  to  hydrophobia.  Other 
trials  are  also  said  to  have  been  made  in  France 
and  Germany  with  no  better  success.  Dr.  De 
Matthiis,  in  the  year  1783,  let  a  viper  bite  a  rabid 
dog  on  the  throat.  The  dog's  head  was  attacked 
with  considerable  swelling,  the  h)'drophobia  ceased, 
and  according  to  some  accounts  the  animal  per- 
fectly recovered,  but  according  to  other  state- 
ments, though  it  drank  freel}'  as  soon  as  its  head 
had  swelled,  it  only  survived  the  experiment  a 
few  hours.  (See  Diet,  des  Sciences  Med.  t.  xlvii. 
p.  126.) 

Some  facts  which  occurred  a  few  years  ago  in 
the  East  Indies,  tended  for  a  time  to  raise  an  ex 
pectation  that  a  copious  abstraction  of  blood  might 
be  the  means  of  preserving  patients  actually 
attacked  with  this  fatal  disorder.  Mr.  lymon, 
assistant  surgeon  of  the  22nd  Light  Dragoons, 
tried  successfully  the  method  of  taking  away  at 
once  an  immense  quantity  of  blood  from  the 
patient.  "  I  began  by  bleeding  him  (says  Mr. 
Tymon)  until  scarcely  a  pulsation  could  be  felt  in 
either  arm."  Opium  was  afterwards  given  and 
the  patient  salivated  with  mercury.  (See  Madras 
Gazelle,  of  Nov.  23,  1811.) 

[But  blood-letting  has  been  employed  in  thirty- 
four  cases  which  ended  fatallj'.  In  the  six  cases 
in  which  tranfusion  of  warm  water  has  been  em- 
ployed, it  induced  either  high  fever  or  great 
prostration  ;  two  of  the  patients  died  very  soon 
after  the  application  of  these  proceedings,  all  the 
cases  ended  fatally.  Common  venesection,  accord- 
ing to  the  observation  of  the  greatest  number  of 
physicians,  sometimes  lessened  the  power  of  the 
spasmodic  fits,  probably  by  depressing  the  vital 
power,  while  it  not  uiifrequently  increased  the 
rapidity  of  their  recurrence.  Teale  performed 
amputation  of  the  bitten  arm  thirty  hours  after 
the  bite,  and  removed  once  a  linger  from  wliich 


iutolernblej  pains  radiated  ;  temporary  relief  re- 
sulted, but  the  case  ended  fatally.  Cauterisation 
of  tlie  wound  under  chloroform,  (and  of  both  sides 
of  the  neck  and  chest,  Wayiiei;')  have  also  been 
tried  without  favourable  results.  The  treatment 
by  chloroform  has  been  much  canvassed.  Rey- 
nolds (Netv  York  Journal,  J u]y,  1856),  Sabatier, 
and  Pickells  (loc.  cit.),  have  observed  it  to  increase 
the  respiratory  spasm,  and  muscular  convulsions. 
But  Wagner,  in  an  able  article,  defends  its  employ 
ment,  as  at  least  promoting  euthanasia.  (Deutsche 
Klinik,  1856.)] 

Dr.  Mead,  who  was  very  confident  that  he  had 
found  an  infallible  preventive  of  the  disease  in  a 
little  liverwort  and  black  pepper,  aided  by  bleeding 
and  cold  bathing  before  the  commencement  of  the 
course  of  medicine,  says:  "As  to  all  other  ways 
of  curing  the  hydrophobia,  I  own  I  have  not  been 
so  happy  as  to  find  any  success  from  the  many  I 
have  tried.  Bathing  at  this  time  is  ineffectual.  I 
have  taken  away  large  quantities  of  blood,  have 
given  opiates,  volatile  salts,  &c.  All  has  been  in 
vain,  because  too  late."  Notwithstanding  his  dia 
appointment,  he  concludes:  "If  any  relief  could 
be  expected  in  this  desperate  state  I  think  it  would 
be  from  bleeding,  even  ad  animi  deliquiiim,  &c." 

The  doctrines  of  Boerhaave  also  led  him  and  liis 
pupils  to  recommend  and  to  practise  bleeding  in 
hydrophobia.  "  The  distemper  (says  he)  is  to  be 
treated  as  one  highly  inflammatory, 'upon  the  first 
appearance  of  the  signs  which  denote  its  invasion, 
by  blood-letting  from  a  large  orifice,  continued  till 
the  patient  faints  away,  and  soon  after  by  ene- 
mata  of  warm  water  and  vinegar,"  &c. ;  and  he 
adds,  "  that  this  practice  is  supported  by  some  small 
number  of  trials."  But  the  particulars  of  the  suc- 
cess alluded  to  are  not  given. 

Dr.  Shoolbred  finds  that  a  trial  of  it  was  made 
at  Edinburgh,  more  than  sixty  years  ago,  by  Dr. 
Rutherford,  who  took  away  gradually  sixty  ounces 
of  blood  from  a  patient  who  had  already  been  bled 
the  same  morning.  As  the*  patient  lived  forty, 
eight  hours  after  the  large  bleeding,  the  method 
was  probably  tried  somewhat  early  in  the  disease, 
and  the  case  may  therefore  be  set  down  as  a  fair 
instance  of  the  failure  of  the  practice.  The  trials 
which  have  been  made  in  this  country  of  the  prac- 
tice of  bleeding  in  cases  of  hydrophobia,  since  the 
receipt  of  the  above  reports  from  India,  I  am  sorry 
to  say,  have  not  confirmed  its  efficacy. 

Bleeding  was  also  recommended  in  cases  of 
bydroptiobia  by  Poupart.  (See  IHM.  de  VAcad. 
Eoyale  dea  Sciences  pour  I'annee  1699,  p.  48.)  The 
practice  is  likewise  mentioned  in  the  Medical 
Essays  of  Edinburgh,  vol.  v.  part.  ii.  §  5;  and  in 
the  writings  of  Dr.  Rush.  (See  also  Dr.  Burton's 
case,  Phd.  Mag.  Aug.  1805.) 

[Marochetti's  treatment  by  the  genista  tinctoria 
has  had  no  success.  The  pustules  under  the  tongue 
of  which  he  spoke  have  not  been  discovered,  even 
when  looked  for  as  he  directs,  not  during  the 
hydrophobic  attack,  but  within  a  few  days  after 
the  receipt  of  the  bite. 

Among  the  latest  remedies  advised  are  the  ce- 
tonia  aurata,  on  which  a  committee  of  the  French 
Academy  reported  in  1857,  and  which  Eulen- 
berg  considers  to  possess  nervine  tonic  properties 
{Freus.  Ver.-Zeil.  N.F.I.  2,  1858);  a  decoction  of 
the  leaves  of  stramonium,  and  finally  woorara.  The 
latter  has  been  employed  by  Dr.  Sibson,  in  a  case 
which  occurred  at  St,  Mary's  Hospital,  without 
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success,  but  with  results  which  he  considered  to  be 
somewhat  encouraging. 

The  review  of  all  the  means  hitherto  employed 
in  the  cure  of  hydrophobia,  and  of  all  the  deduc- 
tions from  accumulated  observations  of  its  symp- 
toms and  pathology,  unhappily  yields  us  no  positive 
indications  for  any  really  curative  treatment.  The 
prophylaxis  by  excision  of  the  wound,  and  the 
application  of  the  cupping  glass,  as  recommended 
by  Sir  David  Barry,  is  the  most  important  pro- 
ceeding. Heroic  general  remedies,  such  as  trans- 
fusion, bleeding  ad  deliquium,  and  salivation,  have 
not  yielded  results  equal  to  the  hopes  excited  by 
the  narratives  of  the  physicians  who  have  recom- 
mended them.  The  treatment  which  is  alike  in- 
dicated by  the  symptoms  and  pathology,  and 
favoured  by  the  records  of  the  six  successful  cases, 
would  avoid  violent  measures  of  all  kinds,  and, 
while  endeavouring  to  keep  this  side  of  stimula- 
tion, would  seek  to  support  the  rapidly  failing 
vital  power  by  injections  of  nutritious  fluids,  under 
chloroform,  while  the  anaesthetic  and  other  nar- 
cotics were  carefully  administered.  Purgatives 
have  in  all  these  six  cases  been  administered  with 
benefit.  It  unfortunately  remains  yet  for  some 
future  student  of  disease  to  discover  a  reliable 
remedy  for  hydrophobia.]  Ernest  Hurt. 
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Hydinphobia  successfully  treated,  8vo.  Lond.  1793. 
R.  Wynne,  Particulars  of  the  successful  Treatment 
of  a  case  of  Hydrophobia,  8vo.  Shrewsb.  1803.  Boyer, 
Traits  des  Mai.  Chir.  t.  i.  p.  435,  &c.  Paris,  ISIi. '  C. 
H.  Parry,  Cases  of  Tetanus  and  Rabies  Contagiosa, 
or  Canine  Hydrophobia,  8vo.  Lond.  1814.   A.  Mar- 
shall, The  Morbid  Anatomy  of  the  Brain  in  Mania 
and  Hydrophobia,  with  the  Pathology  of  these  two 
Diseases,  &c.  8vo.  Lond.  1815.  R.  Reid,  On  the  Nature 
and  Treatment  of  Tetanus  and  Hydrophobia,  8vo. 
Dublin,  1817.   Autenrieth,  Diss,  de  hactenus  prseter- 
visa  Nervorum  Lustratione  in  Sectiouibus  Hydro- 
phoborum,  4to.  Tub.  1802.     Gottfr.  Zinke,  Neue 
Ansichten  der  Hundswuth,  8vo.  Jena,  1804.  Diet, 
des  Sciences  Mdd.  t.  xxii.,  art.  Hydrophobie,  et  t. 
xlvii.  art  Rage.    G.  Lipscoinbe,  Cautions  and  Reflec- 
tions on  Canine  Madness,  8vo.  Lond.  1807.  C.  Gicber, 
Pract.  Abhandl.  iiberdie  Vorbuegung,&c.  der  Hunds- 
wuth, 8vo.  Wien.  1818;  this  author  has  confldencein 
the  powder  of  meloe  maialis.    C.  P.  Harles,  uber  die 
Behandlung  der  Hundswuth,  4to.  Frankf.  1809: 
Stramonium  recommended.    Brera,  Comm.  Clinico 
per  la  Cura  del  Idrophobia,  in  Mem.  Soc.  Ital.  Sclenz. 
Modena,  t.  xvii.  J.  M.  Axter,  Nouv.  Bibl.  German. 
M^d.  Chir.  1821 ;  Cantharides,  a  preventive.  Maro- 
chetti,  in  Petersburg  Miscellanies  of  Med.  Science. 
Magendie,  Journ.  de  Physiologie  Experimentale,  t.  i. 
&c.    J.  Booth,  On  Hydrophobia,  8vo.  Lond.  1824. 
Quarterly  Journ  of  Foreign  Med.  vols.  iii.  and  iv. 
David  Barry,  lixp.  Researches  on  the  Influence  of  At- 
mospheric pressure  upon  the  Progression  of  theBlood 
in  the  Veins,  upon  Absorption,  &c.  8vo.  Lond.  1826. 
[Adam,  Wohenschrift  fiir  Thierheilk,  ii.  32—36,  1858. 
Bursian,  Med.  Zeit.  Russl. 36,  37,  1858;  and  7,  1857. 
Bachelet  et  C.Friinsart,Causes  de  la  Rage  &c.Valenc. 
1857.  Bouchardat,  M^moires  de  I'Acad^mie  de  M^de- 
cine,  1857.  Paris.   Le  Ccsur,  Gazette  Hebdomadaire, 
iii.  20,  1856.  Con*<ajj;i)ie,  L'Union,28, 1858.  Carusi, 
Osservazione  suUa  Origin  della  Rabie,  Napoli,  Gaz. 
Lomb.  40,  1857.    Eulenlnirg,  Preussiche  Vereins-Zei- 
tung,  N.  F.  I.  2, 1858.  Faber,  Zur  Geschichte  der  Wuth- 
krankheit  in  Wurtemburg.  Wurt.  Corr.  Blatt.  43,  44, 

1857.  Fraignaud,  L'Union  M6d.  71,  1856.  Fossan- 
grives,  ibid.  24,  1857.  Granelli,  Ann.  Univ.  de  Med. 
1853.  GajTcM,  Lancet.  Aug.  1855.  /Ziin^fty,  Med.  Zeit. 
Russ.  44,  1857.  Jacquinot,  Bull,  de  Ther.  tom. 
liii.  1857.  A.  Joux,  Gaz.  des  HOp.  1854.  Kemp, 
Edinburgh  Med.  Journ.  1855.  Latour,  L'Union 
M^dicale,  64,  1856.  Lustig,  Preus.  Ver.-Zeit.  N.  F. 
I.  24,  1858.     Mankiewicz,  Deutsche   Klinik,  37, 

1855.  Pickells,  Sanit.  Review,  Jan.  1858.  Porta, 
Ann.  Univ.  Age.  Sett.  1857.  Netten  Radcliffe, 
Lancet,  i.  156—254,  1855;  ii.  1856.  Reynolds,  New 
York  Journ.  May,  1856.  Radcliffe,  Brit.  Med.  Journ. 
July,  1858.    Rutland,  Gazette  des  HOpitaux,  19, 

1858.  Romberg,  On  Nervous  Diseases,  Sydenham  Soc. 
Lond.  1853.  Lewis  Smith,  New  York  Med.  Journ. 
Sept.  1855;  June,  March,  May,  1856.  Sabaticr, 
L'Union,  28,  1856.    iSonnerier,  Gaz.  des  HOpit.  4, 

1856.  /Sate»ion«e»,  Ugeskr.  fur  Lager,  23,  1857.  Tron- 
ville,  L'Union,  87,  89,  1856.  Teate,  Med.  Times  and 
Gaz.  Sept.  1856.  Turner,  New  York  Journ,  Nov. 
1855.  Williams,  On  Morbid  Poison,  Lond.  1841. 
Wolkmuth  de  Rabie  Canina,  Pest.  1847.  Valentin, 
L'Union,  106,  1886.] 


^  HYDROPHTHALMIA  (from  i55wp  water,  and 
ocpBaKfj-hs  the  eye.)  Dropsy  of  the  Eye.  Hydroph- 
thalmus;  Hydrophlltalmos.  According  to  Beer, 
dropsy  of  the  eye  is  seldom  entirely  a  local  dis- 
ease, but  at  least  ia  generally  combined  with  an 
unhealthy  constitution,  or  is  a  mere  symptomatic 


eflfect  of  some  other  dropsical  affection,  anasarca, 
hydrocephalus,  &c.  Sometimes,  it  appears  as  a 
symptom  of  chlorosis.  On  the  other  hand  Mr. 
Lawrence  informs  us,  that  the  facts  which  'have 
come  under  his  observation  have  not  afforded  the 
slightest  support  to  the  doctrine,  that  the  disease 
owes  its  origin  to  a  morbid  state  of  constitution 
or  requires  the  use  of  antihydropic  remedies.  (On 
Dis.  of  tlu3  Eye,  p.  653.)  Dropsy  of  the  eyeball 
seems  also  to  Mr.  Middleraore  to  be  a  local  defect 
not  arising  from  constitutional  causes,  or  meta- 
stasis.   {0)1  Dis.  of  the  Eye,  vol,  ii.  p.  475.) 

The  disease  may  originate  either  from  a  preter- 
natural accumulation  of  the  aqueous  humour; 
from  that  of  the  vitreous  humour;  or  fl-om  an  im- 
moderate accumulation  of  both  these  humours 
together.  (Juehre,  von  den  Augenltr.  b.  ii.  p.  616. 
Wein,  1817.)  When  the  vitreous  humour  collects 
in  this  manner,  it  usually  loses  its  natural  con- 
sistence, and  becomes  thinner  and  more  watery. 
{Richler,  Anfanysgr.  b.  iii.  p.  392.) 

It  is  sometimes  conceived,  however,  that  in  ge- 
neral, dropsical  affections  of  the  eye  "  depend 
entirely  on  some  local  cause,  which  has  operated, 
not  so  much  in  directly  increasing  the  fluid  con- 
tents, as  in  weakening  the  resisting  power  of  the 
tunics  of  the  eye-ball,  and  especially  of  the  cornea 
and  sclerotica.''  (See  Mackenzie,  On  Dis.  of  the 
Eye,  p.  627,  ed.  2.) 

Beer  states,  that  in  the  case  proceeding  from  a 
morbid  quantity  of  the  aqueous  humour,  the  first 
indication  of  the  disease  is  an  increase  in  the  dimen- 
sions of  the  cornea,  attended  with  a  manifest  en- 
largement of  the  anterior  chamber.  The  cornea 
may  become,  in  this  manner,  two,  three,  or  even 
four  times  wider,  than  natural,  without  bursting, 
or  losing  its  transparency  ;  for,  though  a  turbid 
appearance  is  discernible,  this  depends  rather  upon 
the  state  of  the  aqueous  humour  itself.  The  iris, 
which,  in  the  very  commencement  of  the  disease, 
begins  to  lose  its  mobility,  soon  becomes  completely 
motionless,  and  acquires  a  duller  colour  ;  the  pupil 
always  remaining  in  the  mid-state  between  con- 
traction and  dilatation.  In  the  eyeball  an  annoying 
sense  of  pressure,  tension,  and  heaviness  is  felt, 
rather  than  actual  pain.  In  the  beginning  of  the 
disease,  there  is  a  considerable  degree  of  far-sight- 
edness, or  presbyopia,  which  soon  changes  into  a 
true  amaurotic  weakness  of  sight,  but  never  termi- 
nates in  perfect  amaurosis.  The  free  motions  of  the 
eyeball  are  more  and  more  interrupted,  in  propor- 
tion as  the  organ  grows  larger,  and  it  has  invariably 
a  hard  feel,  while  the  sclerotica,  to  the  distance  of 
two  lines  from  the  margin  of  the  cornea,  is  as  blue 
as  it  is  in  the  new-born  infant. 

Respecting  the  precise  cause  of  the  accumulation 
of  the  aqueous  humour,  Beer  offers  no  observation 
worthy  of  repetition,  excepting  perhaps  that  in 
which  he  reminds  us,  that  a  similar  collection  hap- 
pens apparently  as  an  effect  of  the  conical  staphy- 
loma of  the  whole  cornea.  (See  also  Wardrop's 
Essays  on  the  Morbid  Anatomy  of  the  Eye,  vol.  v. 
p.  19.)  Mr.  Ijawrencc  has  seen  dropsy  of  the  an- 
terior chamber  remain  as  an  effect  of  internal  acute 
inflammation  which  had  destroyed  sight.  Long-con- 
tinued syphilitic  inflammation  of  the  cornea,  is 
attended  with  increased  secretion  of  the  aqueous 
humour.  After  the  termination  of  the  inflam- 
mation, near-sightedness  is  produced  ;  there  may 
be,  however,  a  cloudy  state  of  _  the  cornea,  and 
a  corresponding  imperfection  of  vision.    Mr.  Law- 
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aqueous  humour  from  scrofulous  corneitis  is  ever 
removed.    {On  Bis.  of  Eye,  p.  655.) 

Perhaps,  so  far  as  our  knowledge  yet  extends,  it 
is  impossible  to  say,  whether  the  changes  of  tlie 
cornea  are,  in  the  present  disease,  to  be  regarded  as 
the  cause,  or  the  elFect,  of  the  increased  quantity 
of  the  aqueous  humour,  or,  whether,  as  seems  to  me 
most  probable,  both  phenomena  are  only  effects  of 
one  and  the  same  cause.  The  examples,  somewhat 
repugnant  to  tliis  idea,  are  those  referred  to  by 
Beer,  as  symptomatic  of  other  dropsical  affections. 
On  the  other  hand,  Mr.  Wardrop  has  never  seen  a 
preternatural  collection  of  the  aqueous  humour, 
without  its  being  accompanied  with  disease  of  the 
coats  of  the  eye.    (Vol.  cit,  p.  20.) 

In  hydrophthalmia,  the  prognosis  is  generally 
rmfavourable ;  and,  when  the  sight  is  nearly  or  quite 
lost,  scarcely  any  hope  can  be  entertained,  either 
of  restoring  vision,  or  preserving  the  shape  of  the 
eye.  Yet,  according  to  Beer,  things  are  not  al- 
ways quite  so  unpromising  in  the  preceding  form 
of  the  disease,  especially  when  the  surgeon  is  con- 
sulted in  time,  and  the  patient's  constitution  is  not 
exceedingly  impaired.  He  had  never  seen  any 
instance  in  which  the  eye  spontaneously  burst;  on 
the  contrary,  when  the  habit  was  decidedly  bad, 
and  the  treatment  ineffectual,  the  disease  became 
gradually  conjoined  with  the  second  species  of 
dropsy  of  the  eye,  and  terminated  in  a  frightful 
disfigurement  of  the  whole  organ,  and  death.  On 
dissection,  the  innermost  textures  of  the  part  were 
found  spoiled  and  disorganised,  and  sometimes 
even  the  orbit  itself  carious.  (Vol.  cit.  p.  619.) 

_  With  respect  to  the  treatment.  Beer  thinks,  that 
this  must  depend  very  much  upon  the  nature  of 
the  primary  disease  to  which  the  dropsical  affection 
is  ascribable.   He  has  known  great  benefit  some- 
times  produced  by  the   chloride    of  mercury, 
combined  with  digitalis,  and  a  drink  containing 
bitartrate  of  potash,  and  borax.    This  practice 
is  manifestly  connected  with  the  notion,  that  this 
affection  of  the  eye  may  depend  upon,  the  same 
causes  as  dropsy  in  general;  a  view  at  present  re- 
nounced. Now,  as  a  modern  writer  remarks,  we  do 
not  "  expect  any  material  benefit  from  the  adoption 
of  any  plan  of  treatment,  which  does  not  include  the 
evacuation  of  a  certain  part  of  the  augmented  con- 
tents of  the  globe,  or  some  other  surgical  proceeding, 
having  for  its  object  the  production  of  a  diminished 
plenitude  of  the  eyeball."  (See  Middlemore,On  Dis. 
of  the  Eye,  vol.  ii.  p.  476.)  But,  when  the  disease 
has  made  considerable  progress,  and  vision  is  either 
weak,  or  nearly  lost,  while  the  sclerotica  near  the 
cornea  is  not  much  discoloured,  and  there  are  no 
appearances  of  a  varicose  affection  of  the  blood- 
vessels of  the  organ,  Beer  recommends  making  a 
puncture  with  a  small  lancet,  in  the  lowest  part  of 
the  cornea,  half  a  line  from  the  sclerotica,  so  as 
to  discharge  the  aqueous  humour.    The  anterior 
chamber  is  then  to  be  kept  empty  for  several  days, 
or  weeks,  if  possible,  by  reopening  the  small  wound 
every  day  with  the  point  of  the  lancet.    (See  also 
Richtefs  Anfanrjsgr.  b.  iii.  p.  403.)     After  the 
operation,  the  eye  is  to  be  dressed  in  the  same  way 
as  after  the  extraction  of  a  cataract.   (See  Cata- 
ract.)   Previously  to  paracentesis,  Beer  has  often 
Been  every  general  and  local  means  perfectly  use- 
less, but  highly  beneficial  as  soon  as  that  operation 
had  been  practised.  Even  when  the  paracentesis 
fails  in  bringing  about  a  permanent  cure,  itmay  still 


be  resorted  to  as  a  palliative  with  great  advantage, 
and  be  often  beneficially  repeated,  if  care  be  taken 
not  to  make  the  puncture  too  large.  However 
when  the  blood-vessels  are  generally  varicose  and 
the  constitution  very  bad,  such  operation  is  apt  to 
excite  violent  inflammation,  suppuration,  and  even 
sloughing  of  the  organ,  attended  with  imminent 
danger  to  the  patient's  life.  (Beer,  vol  cit  n 
620,  622.)  ■ 

With  regard  to  the  second  species  of  hydroph- 
thalmia, or  that  depending  upon  a  preternatural 
accumulation  of  the  vitreous  humour.  Beer  states, 
that,  in  this  case,  it  is  chiefly  the  posterior  part  of 
the  eyeball  which  is  enlarged,  so  that  the  whole 
organ  acquires  a  conical  shape,  in  which  the  cornea 
very  much  participates.     The  latter  membrane 
remains  unaltered  in  regard  to  its  diameter;  but  it 
is  more  'convex  than  natural,  and  its  transparency 
is  perfect.  It  is  observed  by  Mr.  Wardrop  (0?i  the 
Morbid  Anatomy  of  tlie.  Eye,  vol.  ii.  p.  126),  that 
an  increase  in  the  quantity  of  the  vitreous  humour 
happens  not  unfrequently  in  staphyloma,  in  which 
disease,  he  says,  the  enlargement  of  the  eyeball  will 
generally  be  found  to  arise  more  from  an  increase 
in  the  quantity  of  the  vitreous,  than  of  the  aqueous 
humour.     One  character  of  staphyloma  is  often 
absent  in  hydrophthalmia;  I  mean,  opacity  of  the 
cornea.    In  the  case  which  consists  in  an  immo- 
derate collection  of  the  aqueous  humour,  the  ante- 
rior chamber  is  always  enlarged;  on  the  contrary, 
in  the  present  form  of  the  disease,  that  cavity  is 
manifestly  lessened,  for  the  motionless  iris  is  gradu- 
ally forced  so  much  towards  the  cornea,  that  at 
length  the  chamber  in  question  almost  completely 
disappears.  However,  the  colour  of  the  iris  under- 
goes no  change,  and  the  pupil  is  always  rather  di- 
minutive.   Around  the  cornea,  the  sclerotica  is 
rendered  bluish  by  distention,  with  a  somewhat 
smutty  tinge.    In  the  early  stage,  the  patient  is 
attected  with  shortsightedness,  myopia;   but  his 
power  of  vision  is  always  seriously  diminished,  and 
at  last,  IS  so  totally  destroyed,  that  not  a  ray  of  light 
can  be  perceived.  The  motions  of  the  globe  of  the 
eye  and  eyelids  are  lessened,  or  impeded,  at  a  still 
earlier  period  than  in  the  first  species  of  hvdroph- 
thalmia.and  to  the  touch,  the  organ  seems'like  an 
egg-shaped  stone.  The  very  commencement  of  the 
disease  is  attended  with  pain,  which  daily  becomes 
more  and  more  severe,  and,  at  length,  is  not  con- 
fined to  the  eye  and  its  vicinity,  but  affects  all  the 
side  of  the  head,  the  teeth,  and  neck,  beino-  some- 
times so  violent  as  almost  to  bereave  the  patient  of 
his  senses,  who  urgently  begs  the  surgeon  to  punc- 
ture the  eye,  or  even  is  driven  by  desperation  to  do 
It  himself,  as   Beer  once  knew  happen.  Even 
while  the  pain  is  less  afflicting,  the  patient  is  de- 
prived of  his  sleep  and  appetite.    {Beer  vol  cit 
P.C23.)    Though  an  increase  in  the  quantity  of 
the  vitreous  or  aqueous  humour  hasgenerallv  been 
treated  of  as  a  distinct  disease,  and  denominated 
hydrophthalmia,  Mr.  Wardrop  has  never  seen  a 
dropsy  of  the  eye,  without  an  accompanying  disease 
of  the  sclerotic  coat,  or  cornea.    {Morbid  Anatomy 
qfthcEye,yo\.  ii.  p.  126.)  Beer's  opinion  is,  that 
when  the  disease  has  made  such  progress  that  not 
a  ray  of  light  can  be  discerned,  and  the  pain  in  the 
eye  and  head  is  so  violent,  by  day  and  night,  that 
the  sleep,  appetite,  and  even  the  senses  arc  lost  •  it 
IS  fortunate,  if  only  the  most  perilous  symptoms 
can  be  obviated  by  palliative  treatment-  for  the 
preservation  of  a  good-shaped  eye  is  then  quite 
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out  of  the  question.  And  even  in  the  most  favour- 
able cases,  the  utmost  which  can  be  expected,  is 
to  stop  the  further  advance  of  the  disease,  a  perfect 
cure  being  extreme!}'  rare. 

According  to  Beer,  the  first  indication  is  to  im- 
prove the  state  of  the  health  by  medicines  and 
wgimen.    For  this  purpose,  a  long  time  will  be 
requisite  ;  and  as  for  local  treatment,  in  this  case, 
little  or  nothing  can  be  accomplished  by  it.  Hence, 
the  disease  often  continues  to  grow  worse  and 
worse;  and,  when  the  pain  becomes  violent,  the 
best  thing  which  the  surgeon  can  do,  both  with 
the  view  to  the  functions  of  the  organ  and  its  form, 
is  to  let  out  the  aqueous  humour.     But  Beer  re- 
probates, in  the  strongest  terms,  the  plan  some- 
times recommended,  of  plunging  a  trocar  through 
the  sclerotica  into  the  vitreous  humour,  and  keep- 
ing the  tube  introduced  until  a  certain  quantity  of 
that  humour  is  discharged.   The  method  preferred 
by  him,  is  that  which  is  mentioned  by  Richter 
{Anfangsg.  b.  iii.  p.  400),  and  consists  in  opening 
the  cornea  and  capsule  of  the  lens,  as  in  the  ex- 
traction of  a  cataract,  discharging  the  lens  and 
vitreous  humour,  and  letting  the  coats  of  the  eye 
collapse;  but,  in  order  to  prevent  any  re-accumula- 
tion of  fluid,  he  afterwards  cuts  away  a  little  bit 
of  the  flap  of  the  cornea.    The  eye  is  then  to  be 
dressed  in  the  same  manner  as  after  the  extraction 
of  a  cataract.    (See  Cataract.) 

In  one  case  from  injurj',  where  the  lens  was 
opaque  and  displaced,  Dr.  Mackenzie  succeeded  in 
curing  the  vitreous  dropsy  by  repeatedly  tapping 
through  the  cornea.  {On  Dis.  of  the  Eye,  p.  632, 
ed.  2,) 

The  third  species  of  hydrophthalmia,  or  that 
produced  by  an  accumulation  both  of  the  aqueous 
and  vitreous  humours  together,  is  excellently  de- 
.  scribed  by  Scarpa.  He  observes,  that  in  every 
case  on  which  he  has  performed  the  operation,  and 
in  other  examinations  of  the  different  stages  of  the 
disease,  made  on  the  dead  subject,  he  has  con- 
stantly found  the  vitreous  humour,  more  or  less 
altered  in  its  organisation,  liquefied,  and  converted 
into  water,  according  as  the  disease  was  ancient  or 
recent.  In  some  instances  he  could  not  dis- 
tinguish whether  the  increased  quantity  of  the 
vitreous,  or  aqueous  humour,  had  most  share  in 
the  formation  of  the  disease. 

In  every  eye  affected  with  dropsy  of  the  Vitre- 
ous humour,  which  Mr.  Middlemore  has  had  an 
opportunity  of  examining,  the  reticular  arrange- 
ment of  the  hyaloid  membrane  was  destroj'ed. 
{On  Dis.  of  the  Eye,  vol.  ii.  p.  482.) 

The  eyeball  at  first  assumes  an  oval  shape,  end- 
ing in  a  point  at  the  cornea;  it  enlarges  in  all 
dimensions;  and  in  the  end,  projects  from  the  orbit 
in  such  a  manner,  that  it  cannot  be  covered  by 
the  eyelids,  disfiguring  the  patient's  face  as  much 
as  if  an  o.\'s  eye  were  placed  in  the  orbit. 

This  disease  (says  Scarpa)  is  sometimes  pre- 
ceded by  blows  on  the  eye,  or  temple;  sometimes 
by  an  obstinate  internal  ophthalmia.  In  other 
instances,  it  is  preceded  by  no  inconvenience,  ex- 
cept_  an  uneasy  sensation  of  tumefaction  and  dis- 
tention in  the  orbit,  a  difficulty  of  moving  the 
eyeball,  and  a  considerable  impairment  of  sight. 
Lastly,  it  is  sometimes  preceded  by  none  of  these 
causes,  or  no  other  obvious  one  whatever,  es- 
pecially when  the  complaint  occurs  in  children  of 
very  tender  age,  from  whom  no  information  can 
oe  obtamed.    As  soon  as  the  eye  has  assumed  an 
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oval  form,  and  the  anterior  chamber  has  become 
preteniaturally  capacious,  the  iris  seems  situated 
further  backward  than  usual,  and  tremulates  in  a 
very  singular  way,  on  the  slightest  motion  of  the 
eyeball.  The  pupil  remains  dilated  in  evcrv  de 
gree  of  light,  while  the  crystalline  is  sometimes 
brownish  from  the  very  beginning  of  the  disease- 
and  sometimes  it  does  not  become  cloudy  till  the 
affection  has  arrived  at  its  highest  pitch.  The 
complaint  then  becomes  stationary;  and  as  the 
crystalline  is  not  deeply  opaque,  the  patient  can 
distinguish  light  from  darkness,  and,  in  some  de- 
gree,  the  outlines  of  objects,  and  brilliant  colours 
But  when  the  eye  has  acquired  a  larger  volume 
and  the  whole  crystalline  lens  has  become  opaque' 
the  retina  at  last  remains  in  a  state  of  complete 
paralysis. 

In  the  last  stage  of  the  disease,  to  which  the 
term  lujMialmos,  or  ox-eye,  is  properly  appli- 
cable, when  the  dropsical  eye  projects  from  tlie 
orbit,  so  as  not  to  admit  of  being  covered  by  the 
eye-lids,  with  the  inconveniences  already  enume- 
rated, says  Scarpa,  others  associate  themselves, 
arising  from  the  friction  of  the  cilice,  the  secretion 
of  gum,  the  flux  of  tears,  the  ulceration  of  the 
lower  eyelid,  on  which  the  e3'e  rests,  and  the  ex- 
coriation of  the  eye  itself.  Hence,  the  dropsical 
eye  is  gradually  attacked  with  violent  ophthal- 
mia, attended  with  intolerable  pains  in  the  part 
affected,  and  in  the  whole  head.  The  ulceration, 
also,  does  not  always  confine  itself  within  certain 
limits,  but  continues  to  spread;  first,  depriving  the 
cornea  of  its  transparency;  next,  consuming  the 
sclerotic;  and,  lastly,  destroying  progressively  the 
other  component  parts  of  the  eyeball. 

At  the  first  appearance  of  dropsy  of  the  eye, 
many  surgeons  recommended  mercurials,  and  ci- 
cuta;  astringent  collyria;  a  seton  in  the  nape  of 
the  neck;  and  compression  of  the  eye.  However, 
Scarpa  has  never  yet  met  with  a  single  well-de- 
tailed historj'  of  a  dropsy  of  the  eye,  cured  by 
these  means.    With  regard  to  externals,  he  has 
learned,  from  his  own  experience,  that  when  the 
disorder  is  manifest,  astringent  and  corroborant 
collyria,  as  well  as  compression  of  the  protuberant 
eye,  are  highly  prejudicial.  In  such  circumstances, 
making  a  seton  in  the  nape  of  the  neck,  frequently 
bathing  the  eye  in  a  lotion  of  mallows,  and  apply- 
ing to  it  a  poultice,  composed  of  the  same  plant, 
have  enabled  him  to  calm,  for  a  time,  that  dis- 
agreeable sense  of  distention  in  the  orbit,  and  over 
the  forehead  and  temple  of  the  same  side,  of  which 
patients  in  this  state  make  so  much  complaint, 
especially  when  they  are  affected  with  a  recurrence 
of  ophthalmia.   But  .is  soon  as  the  ej-eball  begins 
to  protrude  from  the  orbit,  and  project  beyond  tlie 
e3-elids,  he  thinks  there  is  no  means  of  opposing 
the  \siy  grievous  dangers  which  the  dropsy  of 
the  eye  threatens,  except  an  operation,  which  con- 
sists in  evacuating  by  incision  the  superabun- 
dant humours,  then  exciting  gentle  inflammation 
of  the  membranes,  and  suppuration  witlun  this 
organ.  _  _  _ 

Beer's  prognosis  in  the  third  species  of  hydroph- 
thalmia is  at  least  as  discouraging  as  that  made  by 
Scarpa;  for  the  rapidity  of  the  disease  is  said  to 
be  such  as  to  leave  scarcely  a  possibility  of  benefit 
being  effected  by  anj'  mode  of  treatment,  and  the 
case  usually  terminates  in  .an  e.xophth.ilmia,  and 
death.  These  melancholy  events  are  said,  by 
Beer,  to  be  accelerated  by  paracentesis  of  the  eye, 
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however  executed;  and  lie  thinka  that  the  sole 
j  chance  of  stopping  the  progress  of  the  disease  de- 
'  penJs  upon  an  endeavour  being  made  in  its  very 
commencement  to  improve  the  general  health, 
though  he  owns  that  success  is  to  be  regarded  as 
a  rare  occurrence.  The  same  author  has  no  faith 
in  any  local  treatment;  and  when  the  disease  is 
advanced,  he  considers  the  extirpation  of  the  eye 
the  only  rational  expedient,  though  precarious  in 
in  its  result.  (Lehre  vo?i  den  Auqenkr.  b.  ii.  p, 
628,  6-29.) 

The  main  point  on  which  Scarpa  differs  from 
Beer,  is  that  respecting  the  effects  of  discharging 
the  humours  of  the  eye;  a  practice  which  the  for- 
mer represents  as  useful,  even  in  cases  where  the 
hydrophthalmia  combines  an  accumulation  both 
of  the  aqueous  and  vitreous  humours.  In  former 
times,  says  Scarpa,  paracentesis  of  the  eyeball  was 
gicatly  extolled.  Nuck,  one  of  the  promoters  of 
this  operation,  punctured  the  eye  with  a  trocar, 
exactly  in  the  centre  of  the  cornea.  {De  Dud, 
Odd.  Aquos.  p.  120.)  It  has  since  been  thought 
better  to  puncture  the  sclerotica  about  two  lines 
from  the  junction  of  this  membrane  with  the  cor- 
nea, that  such  a  small  quantity  of  the  vitreous 
humour  may  be  more  easily  discharged  at  the 
same  time  with  the  aqueous,  as  may  be  deemed 
adequate  to  effect  a  diminution  of  the  eyeball. 

According  to  Scarpa,  paracentesis  of  the  eye, 
performed  so  as  merely  to  discharge  the  humours, 
can  never  be  a  means  of  curing  dropsy  of  the  eye, 
unless  the  puncture  made  with  the  trocar  excite 
inflammation  and  suppuration,  and  afterwards 
a  concretion  of  the  membranes  composing  the  eye^ 
ball. 

Scarpa  condemns  the  plan  of  making  a  circular 
incision  through  the  sclerotica,  as  being  constantly 
followed  by  the  most  aggravated  symptoms,  par- 
ticularly frequent  haemorrhages,  an  accumulation 
f  gruraous  blood  at  the  bottom  of  the  eyeball, 
vehement  inflammation  of  the  eye,  eyelids,  and 
head,  obstinate  vomitings,  convulsions,  delirium, 
nnd  the  most  imminent  danger.     Such  modern 
urgeons,  as  have  faithfully  published  the  results 
f  their  practice  on  this  point,  namely,  M.  Louis 
Mem.  de  VAcad.  de  Cliir.  t.  xiii.  p.  289,  290); 
Marchan  {Journal  de  Med.  de  Paris,  Janvier 
1770;  Sur  deux  Exophihalmies,  ou  Grosseurs  cordre 
\'ature  du  Globe  de  VCEil)  and  Terras  {Ibidem, 
Uars  1776;    Sur  V Hydrophilialmie),   have  in- 
!^nuously  declared  that,  after  performing  the  cir- 
iilar  recision  of  dropsical  eyes  in  the  sclerotic, 
they  had  the  greatest  motives  for  repenting  of 
what  they  had  done.    Scarpa  prefers  making  a 
circular  section,  about  three  lines  in  breadth,  at 
the  summit  or  centre  of  the  cornea  of  the  dropsical 
pye,  a«  directed  by  Celsus  for  staphyloma. 

The  safest  and  quickest  treatment  consists  in 
the  entire  removal  of  the  eye. —  See  article  Evk 
( excision  of  the  eye).  C.  Dader. 
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HYDROPS.  (From  u'Sco/j,  water.)  A  dropsy,  or 
morbid  accumulation  of  water.  For  hydraps  ar- 
iieuli,i-e{er  to  Joints,  Dlseasks  of  ;  for  hydrops 
oculi,  see  the  foregoing  article.  With  regard  to- 
hydrops  pectoris,  hydrothorax,  or  dropsy  of  the 
chest,  as  it  is  altogether  a  medical  case,  an  ac- 
count of  its  symptoms,  and  treatment  will  hardly 
be  expected  in  tin's  Dictionary.  The  only  concern, 
which  a  surgeon  has  with  the  disease,  is  being  oc- 
casionally required  to  make  an  opening  for  the 
discharge  of  the  water.  (See  Paracentesis  Tho- 
racis.) 

HYDROSARCOCELE.  (From  ffScop,  water  ; 
o-apf,  flesh  ;  and  ktjA.??,  a  tumor.)  A  sarcocele' 
attended  with  a  collection  of  fluid  in  the  tunica, 
vaginalis. 

HYMEN,  IMPERFORATE.  The  incon- 
veniences brought  on  by  such  a  cause,  and  the. 
mode  of  relief,  are  explained  in  the  article  Vagina. 

A  continuation  of  the  hymen  over  a  part  of  the 
orifice  of  the  meatus  urinarius  may  produce  great 
pain  and  difficulty  in  making  water,  and  symp- 
toms which  may  gave  rise  to  suspicion  of  stone 
For  a  case  illustrating  the  truth  of  this  observation' 
see  Warner's  Cases  in  Surgery,  p.  276,  ed  4 
HYOID  BONE,  Fractuke  of;  see  Larynx. 
[HYPEREMIA.  (From  STrep  and  a7/ta.)  Ex- 
cess of  blood.  Congestion.— Gewtai  fulness  of  blood 
has  almost  uniformly  been  designated  "  plethora  " 
and  is  treated  of  under  that  head  in  the  present 
work.  We  restrict  the  term  "  hypertemia  "  to  ex- 
cess of  blood  in  a  part  of  the  body,  affecting  princi- 
pally the  capillaries  and  smaller  vessels,  which  ara 
at  the  same  time  dilated.    To  this  must  be  added 
when  used  synonymously  with  "  congestion,"  re- 
tardation of  the  blood-current  and  disordered'func- 
tion._   The  term  does  not  necessarily  imply  any 
qualitative  deterioration;  but  hypera;miais  a  very 
frequent  consequence  both  of  blood  diseases  and 
of  impressions   made  primarily  on  the  nervous 
system.    The  vital  fluid  can  remain  but  a  very 
short  time  indeed  in  a  congested  part  without 
undergoing  important  changes. 

Hypertemia  has  been  distinguished  as  active 
meehcmical,  and  passive.  It  is  also  either  transi' 
tory  or  aUding.  Any  part  of  the  body  may  be 
come  hyporoimic,  the  blood  in  its  general  mass 
being  normal  as  respects  quantity  and  quality  or 
in  excess,  or  deficient,  or  when  the  proportions'  of 
Its  nutrient  prmciples  are  augmented  or  diminished 
or  It  is  in  any  other  way  diseased.  * 
Hyperaimia  occurs  physiologically  during  the 
functional  activity  of  organs,  as  in  blushing,  and  is 
mduced  by  all  those  causes  which  lead  to  a  healthy 
determination  of  blood.  The  excitement  of  lac- 
tation produces  enlargement  of  the  vessels  and 
an  increase  of  the  quantity  of  blood  in  the  mamraaj- 
the  functional  activity  of  the  ovaries,  uterus  testes! 
and  glands  generally;  of  the  stomach  during  diges- 
tion; of  the  brain  during  the  operation  of  the 
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mental  faculties;  and  of  the  limbs  in  exercise;  is 
attended  with  a  similar  effect.  In  all  these  cases 
the  hypersemia  is  more  or  less  transient,  and  the 
accumulation  of  blood,  with  its  consequences,  is 
checked  by  the  exercise  of  the  function  of  the 
part  and  the  absence  of  any  stasis,  or  obstruction 
to  the  onward  current.  Increased  nutrition  and 
secretion  are  promoted  by  habitual  physiological 
hyperaemia. 

Organs  and  tissues  are  prone  to  morbid  hyper- 
semias  in  proportion,  in  a  great  degree,  to  their 
vascularity,  to  their  functional  activity,  and  to 
their  general  consistency,  and  the  distensibility  of 
their  vessels.  As  a  pathological  condition  it  occurs 
under  numerous  circumstances,  and  presents  several 
well-marked  varieties.  1.  Plethora  or  general 
hypersemia  implies,  to  a  certain  extent,  local 
hyperaemia  of  all  the  organs  and  tissues;  but  this 
fulness  also  predisposes  to  an  unequal  distribution, 
and  to  partial  accumulations  or  determinations  of 
blood  from  causes  which  would  otherwise  prove 
too  slight  to  produce  such  effects.  2.  Hj^peraemia 
arises  from  the  irritation  of  the  arteries  appertaining 
to  a  part,  and  probably  of  the  veins  also,  as  from 
friction  on  the  surface  of  the  body,  exposure  to  a 
high  temperature,  or  such  stimulant  applications 
as  a  mustard  poultice,  or  excitants  taken  into 
the  blood.  The  same  result  follows  from  various 
influences  operating  on  internal  organs  and  tissues. 
This  is  the  active  determination  of  blood,  or  the 
active  or  sthenic  hypersemia  or  congestion  of 
authors.  3.  Mechanical  obstruction  to  the  return 
of  blood  by  the  veins.  As  the  arteries  in  the 
former,  so  the  veins  are  primarily  affected  in  this 
variety.  When  the  principal  venous  trunk  of  a 
limb  is  compressed,  as  in  tying  up  the  arm  for 
venesection,  no  adequate  collateral  channel  being 
established,  the  capillaries  become  loaded  and 
dilated,  and  the  limb  simply  hypersemic.  The 
erect  posture  acting  mechanically,  particularly  in 
certain  states  of  debility  involving  the  vascular 
tunics  and  their  supports,  produces  the  same  effect; 
and  we  have  another  very  familiar  instance  in  the 
posterior  part  of  the  lungs  from  the  recumbent 
posture.  4.  Hypersemia  e  vacuo.  This  is  another 
form,  in  its  nature  mechanical,  as  where  produced 
by  atrophy  of  the  brain  within  the  unyielding 
skull,  or  in  the  gravid  uterus  after  rapid  delivery 
{Rokitansky,  Syd.  ed.  vol.  i.  p.  108);  also,  in  the 
skin  by  the  operation  of  cupping,  or  in  abscesses 
or  cysts  from  the  evacuation  of  fluids.  5.  Hy- 
persemia occurs  where  there  is  no  evidence  of 
excitement  of  the  part,  or  of  any  previous  increased 
force  or  velocit}'  of  the  blood  in  the  arteries,  or  of 
defective  nutrition  of  the  vessels,  or  mechanical 
obstruction  or  pressure.  This  constitutes  the  pas- 
sive hyperccmia  or  congestion  which  attends  various 
nervous  affections,  asthenic  inflammations,  and  low 
fevers  produced  by  poisons  in  the  blood;  and  is  pro- 
bably dependent  on  influences  exerted  primarily 
on  the  nerves  of  organic  life.  6.  Malnutrition 
and  atony  of  the  vessels  of  a  part,  which  become 
distended  with  an  unusual  quantity  of  blood,  al- 
though there  may  be  no  obstruction  to  its  return, 
is  another  form  of  passive  hyperemia;  in  tuber- 
culous subjects  many  of  the  tissues  are  parti- 
cularly liable  to  hyperajmia  of  this  nature. 

Great  differences  of  opinion  have  prevailed  as 
to  the  nature  of  the  changes  in  the  vascular  system 
whicli  attend  some  of  these  forms  of  liyperocmia, 
and  particularly  the  more  active,  and  as  to  the 


sequence  of  the  phenomena.  According  to  some  of 
the  best  observers,  a  stimulus  or  exciting  cause 
applied  to  a  part  acts  directly  upon  the  arteries,  in- 
creasing their  action,  and  inducing  them  to  supply 
to  the  capillaries  an  excess  of  blood,  but  this  excess 
can  reach  only  to  a  certain  extent,  and  then  the 
capillaries  contract.  If  the  effect  terminate  here 
the  hypersemia  is  but  transient,  and  the  part 
recovers  its  healthy  condition.  If,  on  the  one 
hand,  the  capillary  plexus  becomes  loaded  and  dis- 
tended, the  veins  failing  to  return  the  blood  as 
rapidly  as  it  is  supplied,  the  change  from  the 
arterial  to  the  venous  character  of  the  fluid 
passing  through,  and  particularly  of  that  accumu- 
lating in  the  part,  is  interfered  with  and  dimin- 
ished. This  condition  cannot  continue  long.  If 
the  change  be  slight  the  capillaries  return  to  their 
original  calibre,  the  contraction  beginning  at  the 
centre  of  the  hyperasraic  part,  and  extending  to 
the  circumference,  and,  either  with  or  without 
effusion  of  some  of  their  fluid  contents,  the  hyper- 
semia, as  in  the  first  case,  vanishes.  If,  on  the 
other  hand,  the  altered  condition  be  more  intense, 
or  prolonged,  the  current  of  the  blood  is  retarded, 
the  corpuscles  become  grouped  together  in  masses, 
applying  themselves  to  the  walls  of  the  capillaries, 
and  displacing  the  parietal  layer  of  the  liquor  san- 
guinis, changes  of  composition  then  occur  in  the 
liquor  sanguinis,  with  exudation,  and  the  motion 
of  the  blood  becomes  gradually  weaker,  until,  fre- 
quently, a  complete  stasis  is  formed.  The  congestion 
passes  into  inflammation.    (See  Inflammation.) 

Various  and  even  contradictory  theories  have 
been  adopted  in  explanation  of  these  phenomena. 
According  to  the  neuro-pathological  view,  all  the 
effects,  in  active  hypersemia,  result  from  an  irrita- 
tion of  the  sensitive  nerves  of  the  part,  producing 
an  antagonistic  palsy  of  the  nervi  vasorum  ;  hence 
dilatation  is  the  primary  change  and  the  accumula- 
tion of  blood  secondary.  According  to  another 
theory,  the  stimulus  applied  to  the  fluids  of  the 
parenchyma  increases  the  attraction  exerted  be- 
tween them  and  the  blood,  retarding  the  current 
and  causing  the  blood  corpuscles  to  crowd  together; 
hence,  the  accumulation  of  blood  is  primar}'  and 
the  dilatation  of  the  vessels  secondary  By  an- 
other theory  the  stimulus  is  supposed  to  produce 
contraction  of  the  veins  and  retardation  of  blood 
in  the  capillaries.  By  some  pathologists  it  is 
thought  that  the  phenomena  of  hyperasmia  cannot 
be  explained  without  admitting  with  Pfliiger  that  a 
set  of  nerve-fibres  exist,  whose  sole  function  is  to 
arrest  or  diminish  action. 

Perhaps  the  most  satisfactory  explanation  is 
that  of  Virchow,  who  states  that  the  arteries  arc 
contracted  by  a  stimulus  applied  to  their  muscular 
tissue,  and  the  contraction  is  succeeded  b}'  a  state 
of  relaxation  from  exhaustion,  the  persistence  of 
the  relaxation  being  in  proportion  to  the  degree  of 
previous  stimulus;  and  that,  in  active  as  well  as  in 
passive  hypera;mias,  we  have  to  deal  with  a  kind  of 
paralysis  of  the  walls  of  the  vessel,  the  condition  of 
the  vessel  being  a  completely  passive  one.  "  The 
more  active  the  vessel  the  less  the  supply  of 
blood."    {Cellidar  Paihologrj.) 

Mechanical  hyperemia  is  a  more  simple  process. 
Some  pathologists  consider  that  the  eflfects  of  pres- 
sure and  venous  obstruction,  producing  serous 
effusion  but  not  exudation  of  liquor  sanguinis, 
ought  not  to  be  confounded  with  true  hypera;nu». 
Effusion  may  undoubtedly  take  place  without  any 


augmentiition  of  the  quantity  of  blood,  or  dilata 
tion  of  the  capillaries,  but  wherever  it  is  produced 
by  venous  obstruction  and  pressure  there  is  always 
an  increased  quantity  of  blood  in  the  capillaries, 
and  accordingly  hyperiEmia. 

Passive  hypertemia  appears,  more  clearly,  to  be 
the  result  of  impressions  made  directly  or  primarily 
on  the  nerves  of  a  part;  but  that  the  surgeon  may 
take  a  comprehensive  view  of  the  effects  produced 
on  the  vascular  system  in  disease,  through  the 
agency  of  the  nervous  system,  certain  experimental 
results  have  to  be  borne  in  mind.  Claude  Bernard 
has  shown  that  by  destruction  of  the  influence  of 
the  sympathetic  nerve,  as  in  extirpation  of  a 
ganglion  or  section  of  a  filament,  the  part  which  it 
supplied  is  rendered  hyperaBmic  and  its  tempera- 
ture elevated.  Dr.  C.  H.  Jones  repeated  the 
experiments  with  similar  results.  On  dividing  the 
sympathetic,  in  the  neck  of  a  rabbit,  the  ear  on  the 
same  side  laecomes  immediately  distended  with 
blood  and  quite  red,  its  temperature,  as  well  as 
that  of  the  whole  of  the  same  side  of  the  face, 
being  considerably  elevated;  and  it  is  a  curious 
fact,  not  yet  explained,  that  the  hypertemia,  in 
these  experiments,  often  subsides  in  a  day  or  two, 
but  the  elevation  of  temperature  may  remain  even 
for  months.  The  blood  itself  which  returns  from 
the  part  so  heated  has  also  a  higher  temperature. 
Walther,  Brown-Sequard,  and  others,  explain  this 
by  an  increased  afflux  of  blood  resulting  from 
paralysis  of  the  blood-vessels,  thus  assimilating  it 
with  the  passive  hyperaemias.  Bernard,  on  the 
other  hand,  thinks  it  is  an  active  determination  of 
blood,  as  when  a  secreting  organ  is  excited  from 
a  state  of  repose  to  an  active  discharge  of  its  func- 
tions. Division  or  disease  of  the  trifacial  nerve 
destroying  its  function  produces  hyperaemia  of  the 
various  structures  of  the  eye.  Direct  palsy  of  the 
nervi  vasorum,  whether  produced  at  the  periphery 
or  originating  in  the  centres,  has  the  same  result. 

Hyperaemia  is  said  to  be  induced  also  by  wiiat 
Mr.  Lister  has  termed  "inhibitory  action."  This 
gentleman  lays  it  down  as  a  fundamental  truth, 
that  one  and  the  same  afferent  nerve  may,  accord- 
ing as  it  is  operating  mildly  or  energetically,  either 
exalt  or  depress  the  functions  of  the  nervous 
centre  on  which  it  acts.  {Proceedings  of  ihe 
Royal  Society  of  London,  vol.  ix.  1859.)  Pie  re- 
jects Pfiiiger's  view  of  the  existence  of  distinct 
nerve  fibres.  Dr.  C.  Handfield  Jones  has  illus- 
trated this  inhibitory  action  by  the  visceral  hyper- 
aemias which  result  from  burns,  which  generally  bear 
a  relation  to  the  extent  of  surface  irritated,  and 
are  accounted  for  on  tiiis  theory  in  the  same  way 
as  paralysis  of  the  heart  and  sudden  death  ;  that 
is  to  say,  by  inhibitory  paralysis  of  the  coats  of 
the  blood-vessels.  Dr.  Jones  thus  explains  the 
inhibitory  influence  of  cold  on  tlie  cutaneous  nerves: 
"  The  morbid  influence,  lot  ns  say  in  a  case  of  stiff 
neck,  strikes  the  afferent  cutaneous  nerves  and 
through  them  affects  the  spinal  and  sympathetic 
centres,  producing  in  them  some  abiding  alteration 
in  theirmolecuiarconstitution.  This  state  is  reflected 
outwards  on  the  vaso-motor  nerves  on  the  same 
side,  occasioning  their  paralysis,  and  therewith  in- 
ducing iiyperaimic  and  disordered  nutrition  of  the 
part  which  they  influence;  in  fact,  a  condition  not 
remote  from  inflammation.  At  the  same  time  the 
motor  nerves  may  be  so  stimulated,  that  tonic  con- 
traction of  the  muscles  takes  place."  {British 
Medical  Journal,  Feb.  5,  1059,  p.  104.) 
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The  experiments  here  referred  to  show  the  direct 
agency  of  the  nervous  system  in  the  circulation  of 
the  blood  and  the  production  of  hyperzemia;  and 
the  same  thing  is  seen  in  the  effects  of  the  moral 
emotions;  as  in  the  blush  of  shame,  the  suffu- 
sion of  anger,  and  the  pallor  of  fear,  which  show 
that  the  capillary  vessels  may  be  distended  and 
overloaded,  or  contracted  and  emptied,  by  impres- 
sions made  on  and  reflected  from  the  nervous 
centres.  But  passive  hypersemias  are  in  innu- 
merable instances  the  results  of  direct  impressions 
made  by  the  blood  itself,  whether  on  these  cen- 
tres or  on  the  periphery  of  the  nervous  system,  by 
virtue  of  the  quantity  of  its  supply,  its  qualities,  or 
the  materials  it  contains.  AVhen  the  supply  of 
blood  to  the  brain  is  defective,  the  functions  of  the 
brain  and  nerves  becoming  disordered,  the  balance 
of  the  circulation  is  deranged,  and  morbid  liyper- 
asmias  are  produced  in  various  parts  of  the  sys- 
tem; persons  endowed  with  great  sensibility  and 
irritability,  are  peculiarly  liable  thereto.  Poi- 
sons in  the  blood  produce  direct  palsy  of  the 
nervi  vasorum,  whether  in  the  centres  or  at  the 
periphery;  and  thus  are  produced,  according  to  the 
views  at  present  entertained  by  some  of  the  best 
pathologists,  the  hyperaemias  so  common  in  mucous 
membranes,  with  mucous  and  muco-purulent  dis- 
charges, as  in  chronic  bronchitis,  gleet  and  leucor- 
rhoea,  and  the  passive  hyperaemias  of  the  skin,  in- 
testinal canal,  and  other  structures,  occurring  in 
low  fevers,  and  as  the  effects  of  poisons;  the  most 
remarkable  circumstance  attending  the  reception 
of  acrimonies  and  poisons  into  the  blood  being 
that  every  substance  has  its  special  effect,  and 
that  hyperaemias  are  not  produced  generally  or 
promiscuously,  but  specially  by  each  substance  in 
particular  structures.    (See  Toxh^mm.) 

The  phenomena  of  hypersemia  continually  under 
the  eye  of  the  surgeon  cannot  be  interpreted  cor- 
rectly without  attention  to  the  following  circum- 
stances, _  The  various  forms  frequently°occur  in 
combination;  thus, — mechanical  pressure  or  ob- 
struction combined  with  general  plethora,  fre- 
quently produces  hyperaemia,  resulting  in  redema 
or  dropsical  effusion,  as  in  pregnancy.   The  force  of 
gravity,  with  debility  of  tiie  vessels,  combine  to 
produce  hyperaemia  of  the  posterior  portion  of  the 
lungs,  in  persons  restricted  to  a  supine  posture  — 
the  "engorgement  of  position."    Many  diseases 
described  m  this  Dictionary  afford  instances  of  the 
coexistence  of  passive  hyperemia,  from  the  action  of 
poisons  and  mechanical  liypericmia.  Mal-nutrition 
of  the  vessels,  diminishing  their  elasticity,  with  the 
niechanical  influence  of  gravity,  combine  to  form 
the  hyperajmias  of  the  lower  limbs  incident  to  old 
people   and   debilitated   subjects,  producinn-  an 
habitual  purplish  or  violet  hue  on  the  surfiices  of 
old  scars,  and  large,  livid,  flabby  granulations  in 
indolent  ulcers.    The  various  forms  of  hyperaemia 
also  frequently  occur  consecutivelv ;  nowhere  bet 
ter  illustrated  than  in  the  eye,  where  active  is  so 
often  rapidly  succeeded  by  passive  liypera:mia.  ( See 
Ophthalmia.)  When  organs  have  been  exhausted 
by  excess  of  functional  activitv,  or  by  active  con 
gestion  or  inflammation,  particularly  in  debilitated 
individuals,  after  the  active  disease  has  been  sub 
dued,  the  weak  and  dilated  vessels  do  not  readilv 
resume  their  natural  calibre.    One  form  of  hvnei- 
a=mia  also  frequently  lapses  insensibly  into  another 
form  and  there  may  bo  every  intermediate  dcirree 
However  excited,  hyperemia  under  any  of  these 
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circumstancea  may  prove  transient,  and  be  followed 
by  no  ulterior  lesion,  or  it  may  constitute  the  first 
stage  of  the  most  obstinate  or  fatal  disease  or  com- 
plication of  disease.  Parts  which  have  once  been 
affected  are  more  liable  to  be  affected  again,  and 
hyperjeraias,  whether  active  or  passive,  are  liable 
to  frequent  recurrence.  Their  recurrence  may  be- 
come habitual,  as  in  the  brain  or  its  membranes, 
producing  habitual  headaches;  or  periodic,  as  in 
the  hypersemias  incidental  to  the  paroxysms  of 
fever,  or  in  those  occurring  with  hcemorrhage,  as  in 
the  mucous  surfaces  of  the  chest  vicariously  to 
the  menstrual  or  htemorrhoidal  flux. 

The  exciting  causes  of  hypera5mia  are  extremely 
numerous.  The  most  obvious  are, — Operations  and 
injuries  of  all  kinds;  the  subjection  of  the  body,  or 
any  part  of  it,  to  sudden  violent  changes  of  tempera- 
ture, or  to  the  continual  impression  of  cold,  or  exces- 
sive heat;  excessive  moisture  or  dryness  of  the  atmo- 
sphere, or  changes  in  its  pressure  or  electric  condi- 
tion, or  of  the  electric  tension  of  the  body;  exces- 
sive fatigue  from  violent  or  continuous  exertion, 
or  sedentary  occupations  and  want  of  exercise;  ex- 
cessive, defective  and  unwholesome  ingesta,  solid  or 
fluid;  sleep,  prolonged  or  deficient;  violent  men- 
tal exertions;  venereal  excesses  and  irregularities; 
the  suppression  of  the  secretions  and  excretions; 
the  direct  action  of  numerous  general  and  special 
stimulants,  and  also  of  various  narcotics  and  seda- 
tives; the  violent  physiological  action  of  organs, 
as  of  the  heart,  lungs,  or  uterus;  ligatures;  con- 
strained postures;  the  pressure  of  tumors,  aneur- 
isms and  foreign  substances,  and  diseased  organs. 
Every  impulse  which  excites  or  diminishes  the  ac- 
tion of  the  heart,  as  excess  or  deficiency  of  blood, 
anxiety,  the  moral  emotions,  and  the  exciting  and 
depressing  passions;  also  every  influence  which  so 
modiiies  the  constitution  of  the  blood  as  to  disturb 
the  physiological  relations  between  the  liquor  san- 
guinis and  the  various  tissues,  or  the  molecular 
actions  and  interchange  of  materials  between  the 
blood  and  blastemata;  and  especially  hyperinosis, 
or  inflammation  of  the  blood,  or  poisons  in  that 
fluid;  any  influence  which  produces  atony  or  atro- 
phy of  the  vessels  of  a  part  may  also  become  an 
exciting  cause.  Thus,  it  will  appear  that  the  cus- 
toms and  occupations  of  civilised  life  tend  to  pro- 
duce this  pathological  lesion,  and  not  only  the  ex- 
ternal surface,  but  the  vital  organs,  as  the  brain, 
the  spinal  cord,  the  lungs,  and  the  liver,  are  con- 
tinually subjected  to  the  causes  of  hypersemia. 

The  symptoms  of  hypera;mia  in  external  parts 
are  sufficiently  apparent.  There  is  distention  of  the 
capillaries  and  small  vessels,  which  can  be  emptied 
by  pressure,  but  soon  fill  again.  The  colour  of  the 
part  is  augmented,  and  the  tint  varies  from  a  bright 
scarlet  to  a  deep  red,  violet,  purple,  or  chocolate,  ac- 
cording to  the  nature  of  the  hypertemia  and  the  con- 
dition of  the  blood.  Distended  vessels,  otherwise  in- 
visible to  the  naked  eye,  become  obvious,  and  may 
pervade  the  part  uniformly  or  in  irregular  patches. 
A  bright  scarlet  colour  is  indicative  of  excess  of 
arterial  blood,  the  circulation  remaining  free;  and 
a  dark  venous  colour,  of  retardation  or  stasis. 
When  the  blood  itself  is  dark,  as  in  cyanosis  or 
asphyxia,  or  when  inspissated,  as  in  cholera,  the 
liyperajmias  produced  are  dark;  as  also  for  the 
most  part  are  those  occurring  in  typhoid  fever, 
and  as  the  result  of  poisons.  When  numerous 
vessels  are  involved,  and  espcciallv  when  effu- 
sion of  any  kind  takes  place,  there  is  swelling. 


Active  hyperajmia  produces  pain  of  a  dull  aching 
character,  and  tenderness  or  acute  pain  on  pres- 
sure, and  heightens  the  temperature  of  the  part; 
but  in  passive  hyperiemia  there  is  not  necessarily 
pain,  increased  heat,  or  swelling.  The  blood- 
vessels of  the  conjunctiva  and  sclerotica  are  brigiit 
scarlet  in  active,  but  distended,  tortuous,  almcst 
varicose,  and  of  a  brown  or  purplish  tint  in  pas- 
sive hypersemia. 

Hyperasraia  is  so  frequent  an  occurrence  in  tlie 
practice  of  surgery,  and  its  consequences  are  so 
serious  and  even  often  fatal,  that  its  production 
cannot  be  too  closely  studied.  In  the  cellu- 
lar tissue  it  leads  to  inflammation  and  abscess. 
When  produced  by  varicose  veins  it  is  often  the 
cause  of  hypertrophy  of  the  lower  limbs.  In  the 
mucous  membranes  active  hyperfemia  results  from 
direct  irritation,  from  morbid  conditions  of  the 
blood,  or  from  the  existence  of  materials  in  tliis 
fluid  having  some  special  relation  to  those  com- 
posing the  membrane,  or  to  the  molecular  changes 
which  occur  in  the  performance  of  the  functions  of 
particular  parts;  and  passive  hypersemia  occurs  as  a 
consequence  of  atrophy,  adynamia,  and  debility,  in 
exhausted  and  poisoned  states  of  the  blood.  It  may 
be  produced,  mechanically,  by  diseases  of  the 
heart,  lungs,  or  liver,  in  large  portions  of  the  re- 
spiratory or  intestinal  mucous  membrane,  and  lead 
to  chronic  inflammation  and  ulceration.  In  hernias 
strangulation  produces  hypersemia  of  the  portion  of 
intestine  constricted.  Hypersemia  of  the  cheeks, 
lips,  and  eyes,  often  inducing  ccchymosis,  as  ex- 
hibited in  the  conjunctiva,  is  produced  by  pro- 
longed expiration  in  whooping-cough,  diminishing 
the  capacity  of  the  chest,  or  in  running  hard. 
Temporary  cerebral  hypersemia  occurs  in  the  same 
way.  Hyperajmia  of  the  lungs  results  from  ob- 
structive valvular  disease  of  the  left  heart,  or 
obstruction  of  the  pulmonary  veins  from  any  cause. 
The  pressure  of  aneurisms,  indurated  glands,  and 
various  tumors,  or  diseases  of  the  lungs,  obstruct- 
ing the  return  of  blood  from  the  brain,  may  pro- 
duce hypercemia  of  this  organ  generally,  or  of 
some  portion  of  it  or  of  its  membranes.  Obstruc- 
tion of  the  right  heart,  or  causes  interfering  with 
the  healthy  action  of  the  lungs,  as  vesicular  em- 
ph)'sema,  and  the  various  causes  of  asphj-xia, 
produce  hypersemia  of  the  portal^system  and  of  the 
liver;  and  diseases  of  the  liver  may  lead  to  hy- 
persemia of  any  part  of  the  capillary  s3'stem  be- 
yond the  vena  portse.  The  evacuation  of  the 
contents  of  abscesses  and  cysts,  if  unaccompanied 
with  pressure,  produces  hyperajmia  of  their  walls. 
Partial  varicose  dilatation  of  minute  venous  trunks 
is  attended  with  diminution  of  the  current  of 
blood,  aud  when  in  this  state,  obstruction  of  the  ves- 
sels, by  coagulated  blood,  pus  corpuscles,  tubercle, 
or  cancer  cells,  are  so  many  mechanical  causes  of 
hyperajmia.  It  is  also  often  propagated  through 
the  nervous  system  indirectly,  as  where  pressure 
of  the  corpus  striatum,  from  extravasation  or  other 
causes,  with  paralysis  of  the  muscles  of  voluntary 
motion,  leads  to  hyperajmia  of  the  limb  on  the 
opposite  side. 

The  existence  of  hyperajmia  in  internal  parts, 
and  its  nature,  are  often  not  easily  determined. 
When  it  occurs  to  any  considerable  extent  in  vital 
organs  it  disturbs  their  functions;  but  here  it  is 
often  very  diflicult  to  draw  the  line  between  the 
phenomena  of  simple  hyperajmia  and  those  of  in- 
flammation or  of  serous  or  sanguineous  effusion.  In 


the  secreting  organs  mid  surfaces  "genernlly,  it  pro- 
duces  increased,  diminished,  suppressed,  or  vitiated 
secretions,  according  to  the  nature,  extent,  and 
stage  ot  tlie  hyperajinia,  and  the  condition  of  the 
blood     In  tlie  brain,  slight  liyperajmia  leads  to 
morbid  sensations  of  the  most  varied  nature,  head- 
ache, vertigo,  haUucinations,  restlessness,  sleepi- 
ness, or  lethargy.    When  active,  with  increased 
action  of  the  heart  and  arteries,  and  accumulation 
.        of  blood  in  the  cerebral  vessels,  it  produces  a 
I        flushed  countenance,  pressure  on  the  encephalon, 
vertigo,  somnolency,  and  loss  of  consciousness 
when  mechanical,  from  obstruction  to  the  return  of 
blood  and  distension  of  the  veins-the  weak  action 
ot  the  heart  and  arteries  at  the  same  time  even  dimi- 
nishing the  flow  of  blood-it  still  produces  pressure 
on  the  brain  and  a  similar  train  of  symptoms-  and 
passive  hyperajmia,  from  poisons,  produces  similar 
effects,  from  the  slightest  vertigo  to  the  most  pro- 
found coma.    Partial  hyperemia  of  the  brain  or 
spmal  cord  may  coincide  with  either  morbid  ex- 
citement or  paralysis,  or  the  suspension  of  the  func- 
tion of  one  part  and  the  excitement  of  that  of 
another,  with  many  diseases  referrible   to  the 
cerebro-spinal  axis,  as  epilepsy,  spinal  irritation, 
Hysteria,  hallucinations,  and  errors  of  sense  and 
motion. 

The  results  of  hyperemia  are  as  multifarious  as 
Its  causes,  varieties,  and  symptoms.   They  depend 
on  its  nature,  seat,  extent,  duration,  the  condition 
ot  the  blood,  and  not  only  upon  the  organ,  but 
the  particular  part  of  the  organ  affected.  When 
It  constitutes  only  an  increased  supply  of  healthy 
blood,  as  already  stated,  it  promotes  nutrition, 
secretion,  and  healthy  function.  Thus,  in  a  marked 
manner,  it  increases  the  growth  of  hair  and  of  the 
nails,  the  nutrition  and  power  of  the  muscles,  and 
the  elongation  of  bone.    It  promotes  also  the  heal- 
ing of  wounds.    It  is  right  to  state,  however,  tiiat 
It  has  recently  been  maintained  byVirchow  thathv- 
perremia  alone  does  not  exercise  a  direct  regulating 
influence  on  nutrition.  When  produced  artificially 
for  days,  weeks,  or  months,  by  section  of  the 
sjTnpathetic  in  the  neck,  no  nutritive  disturbance 
arises  necessarily  therefrom.    A  greater  quantity 
ot  blood  in  a  part  promotes  the  attraction  of  a 
larger  quantity  of  material  from  the  blood,  but 
according  to  the  pathologist  last  quoted  it  is  not 
thereby  compelled    to    take  up  more;  for  this 
purpose.  It  18  essential  that  the  part  itself  should 
exist  111  a  particular  state,  as  of  increased  activity 
or  irritation,  or  that  specific  substances  should  be 
present  in  the  blood,  upon  which  definite  parts  of 
the  tissues  are  able  to  exercise  a  particular  at- 

1  f^"''.  f  important  considerations'  re- 

lating to  hypera:mia,  however  produced  is  th  ft  tL 
current  of  blood  being  retarded^:™:'3  d^S 
degree,  not  only  do  the  corpuscles  accumu  ate  and 
become  grouped  together,  taking  on  a  retrograde 
and  oscillating  motion,  and  displacing  the  paf  c tal 
layer  of  the  liquor  sanguinis,  as  already  Mated 
but  the  latter  fluid  becomes  denser  from  (ran si  da 
tion  of  Its  more  iquid  portion;  delicate,  transparent 
fibimous  coagula  form,  by  which  th'e  co Jusc £ 
are  impacted,  and  a  stasis  or  stagnation  of  blood 
occurs.    This  stasis  may  lead  simply  to  coag  ilatkin 
particu  arly  in  passive  and  mechanical  hypSks' 
as  in  the  case  of  aneurism  or  tiie  ligature  o  an 
artery,  or  as  sometimes  found  in  h^eniorrhidos;  bu 
.n  active  hyperfcnua  it  has  two  most  impo  tan 
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mrvZf.r^"        r  constitutes  a  pri- 

niaiy  leature  in  local  innammation  (see  Inflam- 

"nT^iir  it  r^'-d  to  inflamm  - 

tion  of  the  blood  or  inflammatory  fever  Cseo 
HvfERiNosis).  The  moment  the  blood  becomes 
stagnant  in  a  congested  part  transformations  occur 
especially  in  the  liquor  sanguinis.  Its  condition 
having  previously  been  that  of  health,  the  form-itiv^ 
process  is  exalted  and  oxygenation  probably  i„ 
creased;  in  an  unhealthy  state  combinations  of  a 
totally  heterogeneous  nature  are  generated.  Hence 
the  exudations  which  follow  differ  from  the  nutri- 
tive bhistemata,  and  also,  in  the  various  forms  of 
hypera3mia  from  each  other.  And  again,  the  exuded 

withS  ^'''V'-^^r:"'''  the  modified  blool 
vein=  .  f  P'"a"es  ebbing  back  to  the  roots  of  the 
veins  and  being  carried  directly  into  the  curren  a 
modification  of  the  entire  mass  of  blood  is  pro! 
d  iced,  with  excited  or  depressed  action  of  Uie 
heait,  according  as  the   blood   may  have  been 

fill?     ""r.  by  an  increase  of  Us 

fibr  nous  quality  or  may  have  attained  noxious 

mtervention  of  inflammation.  Xeal  d  n  V^' 
mg  hyperajmias  lead  to  true  hynerfTnnT  'l^'^' 
heart  or  kidneys,  or  to  false  ly^'S  r  In""' 
tion),  or  heterologous  'rrowths       „  ?^ 
monies  may  or  mfy  nore^^l'VlCZT] 
hyperostosis,  fatty  develonmpnfc  ^'  ''^"'^^ 

posit   of  tubercle^  pi^bZy  n/°''''' 
rheumatic  deposits  and  v  n-  J  i   8:outy  and 

of  theorgan^  -^l'  ^ ""|,fP-«-nfiltrations 
hranes,  as  in  the  nl,.,,,-,  „  •  n^em- 
permanent  or  TeqiS  ;  r^e  nS" 7'"'  T"^" 
opacity:and  thickening,  of  gi™e  to  f)  ^''J' 
of  calcareous  materials  JT,  "^"^Posit 
tense  ^yper^C^^r^^::^'^]^.  In- 

wLioirSe^;;nSrii-  ^7^^- 

when  this  occurs  in  vi  a  olai  s  o'^T'^''^''  •''"d 
denly  fatal  by  effusion  ofblo'od ''"1,^''' 
degree  it  produces  dropsy  of  sero'ii,  t 
a3dema.  Mechanical  hypcTaDmiaTenH  f 
of  the  blood  vessels,  aiid'L  Te  pit ^  ,^7"?-'^ 
proportion  of  dropsical  effusioifs     h  "  ° 
hypeneniia  of  the  brain  leads   o      "us  "'^ 
guineous  apoplexy,  and  sudden  death  n 
thickening,  infiltration  and  hynerh  ' "i  ^P?"'^' 
arachnoid  and  pia  mater  ■„ulf  ?„'     ^  ^  V  "f  the 
Pacchionian  bodies   a  e     m  ,  l"'"^'"^''""  of  the 
hyperieniias  from  II  al  „se  ofi'  "    !°  ''■^'^""'^1 
mental  exertions,  of  seS  nrnn  "i-"''" 
causes;  and  the;  ai^!  0  "1  ,  f"-'' 

.uei.ce3fti.,toUo;t;dr;;r 
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liyperfcmias,  from  the  removal  of  fluids  from  cavi- 
ties, may  be  immediately  followed  by  ha3morrhago 
from  rupture  of  vessels  caused  by  the  sudden 
diminution  of  pressure  on  their  walls.  A  some- 
what similar  result  occurs  when  the  evacuation  of 
the  aqueous  humour  of  the  eye  is  followed  by  hy- 
peraemia  and  minute  extravasation  of  blood  from 
the  vessels  of  the  ciliary  processes.  Hyperaemia 
of  the  lungs,  also,  is  the  anatomical  basis  of  many 
sudden  deaths;  it  is  often  produced  very  rapidly 
by  exertions  which  overtask  the  respiratory  func- 
tion, sudden  shocks,  rarefaction  of  the  atmosphere, 
or  mechanically,  from  hypertrophy  and  dilatation 
of  the  heart,  and  may  prove  speedily  fatal  as  simple 
hyperseraia  or  with  acute  oedema,  hyperemia  of 
the  brain  and  effusion  into  the  ventricles  being  a 
frequent  consecutive  complication.  It  may  also 
pass  rapidly  into  stasis  and  inflammation,  and 
produce  apoplexy  of  the  lungs  and  hasmoptysis. 

Hyperaemia  of  the  spinal  cord  is  a  concomitant 
of  many  acute  and  chronic  diseases,  being  met  with 
in  those  who  die  of  tetanus,  hydrophobia,  convul- 
sions, and  many  poisons;  also,  in  diseases  of  the 
vertebraj,  as  exostoses,  luxations,  or  morbid  growths, 
producing  pressure  and  irritation.  Sometimes  hy- 
perasmia  pervades  the  whole  spinal  cord  and  brain, 
especially  in  children,  and  has  all  the  characteris- 
tics of  an  idiopathic  disease.  The  central  ganglia 
of  the  sympathetic  system  are  often  hyperaemic.  The 
affection  here  appears  to  be  most  frequently  pas- 
sive, and  occurs  particularly  in  acute  diseases  of 
low  type,  as  in  typhus  and  cholera.  Many  affec- 
tions of  sense  are  the  results  of  hyperaemia,  as 
muscae  volitantes  from  hyperaemia  of  the  choroid 
coat  of  the  eye,  and  tinnitus  aurium  from  hyper- 
aemia in  the  organ  of  hearing. 

Hyperaemia  of  the  liver  may  result,  as  already 
intimated,  from  valvular  diseases  of  the  heart 
obstructing  the  circulation,  or  any  of  those 
affections  of  the  lungs  which  greatly  impede  the 
respiration  by  contraction  of  the  vena  cava  in- 
ferior above  the  opening  of  the  hepatic  veins, 
or  of  the  hepatic  veins  themselves  at  their 
opening  into  the  cava,  as  from  the  pressure  of 
tumors.  In  such  cases  the  branches  of  the  he- 
patic veins  in  the  liver  are  mechanically  distended 
and  the  organ  enlarged.  Hypersemias  of  the 
liver  are  also  often  developed  independent  of  any 
obstruction  to  the  circulation.  They  are  some- 
times active,  being  produced  by  alcoholic  fluids, 
spices,  and  condiments,  and  a  too  stimulating  diet 
generally;  and  often  passive,  produced  by  atony 
of  the  vessels,  or  debilitated  action  of  the  heart 
They  are  frequently  dependent  on  the  influence  of 
a  high  temperature  and  miasmatic  infection  of  the 
blood,  or  the  suppression  of  habitual  discharges. 
Hyperaemia  of  the  liver  constitutes  the  starting 
point  of  almost  all  the  structm'al  diseases  of  the 
organ,  as  atrophy  of  the  parenchyma,  suppuration, 
hepatitis,  cirrhosis,  apoplexy  of  the  liver,  and 
hemorrhagic  softening.  It  is  attended  with  un 
equally  distributed  ltypera;mias  of  the  mucous 
membrane  of  the  stomach  and  bowels,  impeding 
the  absorption  of  tlie  nutritive  fluids.  It  is  usually 
attended  with  tightness  or  fulness  of  tiie  right  liy- 
pochondriuin.  This  condition  of  the  liver  is  often 
associated  with  surgical  diseases  of  the  rectum  and 
lower  extremities. 

Febrile  phenomena  are  )iot  essentially  connected 
With  liypora;mias,  but  the  latter  are  among  the  most 
constant  symptoms  of  fovers  and  diseases  of  nmalig^ 


nant  type  generally,  and  of  poisons  received  into 
the  blood.  In  the  cold  stage  of  ague  the  malaria 
appears  to  produce  congestion  of  the  liver  and 
spleen.  The  whole  smface  of  the  body  is  often 
covered  with  patches  of  congested  vessels,  in  the 
form  of  petechias  and  vibices,  in  low  fevers;  and 
hypersemias  in  different  parts  of  the  nervous  sys- 
tem, in  the  mucous  membranes,  and  in  the  paren- 
chymatous organs  generally,  are  among  their  most 
serious  complications. 

The  special  symptoms  and  sequelae  of  hyper, 
aemia,  as  it  occurs  in  morbid  states  of  the  blood, 
as  in  gout,  syphilis,  typhus,  tuberculosis,  and  other 
diseases,  are  fully  described  in  various  parts  of 
this  dictionary,  or  in  the  standard  works  of  the 
day  on  the  practice  of  physic,  and  can  be  advan- 
tageously studied  only  in  connection  with  the 
general  pathology  of  the  respective  diseases. 
Metastasis,  so  frequent  an  event  where  hj'peraemia 
exists,  is  most  probably  the  result  o*'  a  materies 
morbi,  generated  in  a  part,  being  either  re-absorbed 
from  the  blastema,  or  ebbing  back  into  the  blood, 
and  producing  its  effects  in  distant  parts,  where 
hyperasmia  may  have  been  induced;  as  in  the  sup- 
pression of  gout  of  the  extremities,  when  any 
influence  capable  of  producing  hyperaemia  of  the 
stomach,  as  drinking  cold  fluid,  will  also  occasion 
an  attack  of  gout  of  that  organ. 

Hyperaemia  may  exist,  on  the  one  hand,  in 
any  structure  during  life  without  leaving  the 
slightest  post  mortem  trace,  and  may  even  con- 
tinue until  dissolution  takes  place,  and  not  be 
detectable  on  examination  afterwards.  On  the 
other  hand,  both  hyperamia  and  stasis  may  be 
produced  during  the  death  struggle,  as  the  con- 
sequence of  unequable  palsy  of  the  smaller  blood- 
vessels and  capillaries;  and  this  is  particularly  the 
case  in  the  mucous  membrane  of  the  intestines  and 
in  the  lungs;  occurring  in  distinct  patches  of  capil- 
lary vessels  of  variable  extent.  {Rokitanski/.)  The 
subsidence  of  all  appearance  of  the  lesion  is  com- 
mon in  serous  and  mucous  surfaces,  and  attribut- 
able to  the  rapidity  with  which  the  vessels  empty 
themselves  after  death,  if  they  have  not  altogether 
lost  their  tone;  a  portion  of  their  thinner  contents 
at  the  same  time  exuding  and  the  remaining  fluid 
passing  into  the  veins  of  the  congested  part.  The 
post  mortem  hypostatic  hj^periemias  of  dependent 
pai'ts  have  to  be  carefully  distinguished  from  those 
existing  before  death.  In  hyperaimic  organs  and 
textures  generally  the  capillaries  and  veins  are 
found  engorged,  and  if  the  aftection  has  been 
considerable,  they  are  swollen,  of  loose  texture, 
friable  and  lacerable,  and  the  blood  being  darker 
than  natural,  they  present  different  shades  of  a  dark 
red  colour.  In  the  mucous  membranes,  for  in- 
stance, every  degree  of  change,  from  distension  of 
the  veins  and  capillaries,  or  congestion  of  the 
membrane,  to  swelling,  oedema,  and  even  axmoi- 
rhage  is  observable.  There  are  often  eft'usions  of 
serous  or  sanguineous  fluids  from  the  hyperajmic 
surfaces,  ecchymoses  of  a  deep  red  colour  in  the 
skin,  and  in  mucous,  serous,  and  parenchymatous 
parts;  and  rust-coloured,  slate-grey,  or  bluisli-blaolc 
eft'usions,  produced  by  the  admixture  of  blood-pig- 
ment with  the  fluid  effused,  in  the  lungs  and  tlie 
intestinal  canal.  ,  e 

TrMimant— There  is  no  part  of  the  practice  M 
surgery  which  more  seriously  demands  the  exercise 
of  a  correct  judgiuent,  than  the  treatment  oi  nj- 
pertemia.    In  any  particular  case,  its  oxistenc 
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and  seat  may  be  easily  determinable,  its  nature 
and  causes  remaining  doubtful ;  but  the  sureeon 
Has  to  form  his  indications  from  the  view  he  enter- 
tains on  all  these  points,  and  has  to  regard,  also, 
the  stage  at  which  the  morbid  condition  may  have 
'Tiu  ••  ^Sometimes  the  removal  of  a  ligature,  or 
01  the  influence  of  gravity,  or  of  pressure,  however 
induced,  is  sufficient  for  a  cure.  Relief  is  afforded 
m  lypertemias  of  the  upper  extremities,  by  a  pro- 
perly adjusted  shng;  in  the  lower  extremities,  by 
the  horizontal  posture,  the  feet  and  legs  being  ele- 
vated; m  the  head,  by  the  sitting  posture-  in  the 

'      Stir  t"*,"'  '=iiange  of 

bloodTn  th  'T'  'i'='«™i"-tionsfrom  excess  of 
blood  in  the  system,  the  general  condition  is  the 
pnmary  object  of  treatment.  (See  Pxkthora  )  In 
active  hyperannias  in  the  earliest  stage  Totthin^ 
applications  and  local  depletion  are  cl^ar  ;  S 
cated,  most  violent  and  injurious  effects  being  some- 
bmes  witnessed  as  the  consequence  of  an  oppoSte 
hZ,  i.-^'^f  ™f  as  in  the  eye,  the  ear,  and  the 
limbs.  But  when  the  lesion  has  been  produced  bv 
^  imtant,  and  has  continued  for  a  sufficien  time 
to  fatigue  the  muscular  fibres,  "they  may  be  ex! 
cited  to  persistent  contraction,  so  aslo  resist  the 
uicreased  rush  of  blood  by  the  application  of  a 
higher  degree  of  irritation."    Thi?requTres  the 

reied  ^°"=';'^'''»^al  symptoms  mifst  be 

S  •'  -u^^.^"^  typerffimia  results  from  the 
tonSZ'"'  "^^^^l  ^l^^ticity  and 

he  nr^ ''""^T".^  -'^'"^       easily  dilatable  under 
the  pressure  of  their  contents,  which  accumulate 'in 

dages  and  compresses  are  indicated,  and  friction 
with  stimulating  liniments  is  of  great  service  In 
Srlnd'n  '""^  granuitions  are  iarge^ 

sll,  +h  weakness  of  the  blood-ves- 

sels, these  may  be  made  to  contract  and  unload 
themselves  by  similar  measures;  under  the  use  of 
local  stimulants  the  ulcer  assumes  a  better  coW 
and  heals.    In  more  active  hypersemias  of  the 
ceUular  tissue,  which  have  persisted  for  a  certain 
time    stasis   and  exudation  may  be  inevitable, 
and  the  treatment  must  be  regulated  accordingly 
(bee  Inflammation.)  ^ 
In  internal  organs,  active  or  abiding  hypera3mia 
passmg  mto  inflammation,  on  the  one  hand,  or  de! 
generating  into  passive  hyperteraia,  on  the  other, 
ZrJ!l^  '"<=reased  tendency  to  these  results,  by  its 
pe_rs  stence  or  frequent  repetition,  owing  to  the 
original  or  superinduced  atony  of  the  coats  of 
the  vessels,  leads  to  two  ndes  of  pract  ce  1 

Joss£  2  No/Y as^juickly-  .4 
possi  We.  2.  Not  to  carry  the  measures  adopted 
for  this  purpose  too  far,  or  to  continue  them  too 
long,  so  as  to  increase  the  resulting  dobil  ty  I  ° 
tive  hyperemia  of  vital  organs, in  otherwise  health  v 
subjects,  with  good  blood  and  averagrne  vous 
power  imperatively  demands  general  blood-letting 
It  behoves  the  surgeon  not  to  be  influenced  by 

which'"tt"/  P"'';''"'  ''S'"'"''  Weeding^ 

which  there  is  too  much  reason  to  fear,  in  many 
instances,  has  led  to  the  sacrifice  of  life.    By  "2 
measure,  adopted  early,  the  quantity  of  blood  se 
to  the  congested  part  is  diminished,  the  return  of 
theexcess  of  blood  in  the  capillaries'of  the  S"by 

prevented  Inflammation  may  thus  either  be 
.uperseded,  or  very  materially  limited,  Passive 
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hyperamiia,  particularly  where  great  susceptibility  of 
the  nervous  system  exists,  is  liable  to  be  aggravated 
by  general  blood-letting.  The  tendency  to  unequal 
distribution  of  the  blood  from  disorder  of  the  Ner- 
vous system,  is_  also  aggravated  by  depletion,  as 
often  observed  m  hysteria;  and  it  is  one  thing  to 
dimmish  the  mass  of  blood  when  this  fluid  has  an 
excess  of  superoxygenated  fibrin,  and  another  when 
It  IS  deficient  in  fibrin,  and  otherwise  impoverished 
as  in  these  opposite  states  of  the  system.  Local 
blood-letting,  sometimes  adopted  very  freely,  or 
several  times  repeated,  is  one  of  the  most  direct 
means  of  relieving  hypei-femia.     In  the  less 
active  forms  it  may  be  resorted  to  in  conjunction 
with  general  stimulants  internally;  but  in  this 
the  greatest  caution  is  necessary  not  to  convert 
simple  hypersemia  into  inflammation,  particularly 
when  It  affects  vital  organs.    Derivatives,  that  is 
to  say,  measures  by  which  a  flow  of  blood  or  revul- 
sion IS  produced  to  another  part,  constitute  an 
extensive  class  of  remedies  for  hyperiemia.  On 
the  sudden  invasion  of  hyperemia  of  vital  organs, 
sometimes  emetics  and  purgatives,  the  warm  or 
vapour  bath,  diaphoretics,  fomentations,  pediluvia 
and  sinapisms  to  the  extremities,  are  resorted 
to  lor  the  purpose  of  equalising  the  circulation, 
determining  to  the  periphery,  and  restoring  the 
healthy  cu'culation  of  the  affected  part  by  enabling 
It  to  unload  Its  vessels.    When  local  blood-letting 
can  be  applied  so  as  to  produce  revulsion  from  the 
part  affected,  it  is  the  more  efficacious.  Purgatives 
or  turpentine  enemata  are  administered  on  this 
principle,  to  relieve  congestion  of  the  brain  So 
also  various  stimulating  applications  to  produce 
counter-irritation,  as  blisters,  sinapisms,  and  rube- 
facient embrocations.    The  actual  cautery,  moxas 
issues    setons,  friction,  dry-cupping,   lotions  of 
nitro-hydrochloric  acid,  electricity  and  galvanism  are 
resorted  to  as  derivatives.    The  active  hyperemia 
ot  secreting  organs  is  sometimes  relieved  by  excit 
ing  their  secretions,  which  diminishes  the  quantity 
of  blood  m  their  vessels,  and  enables  them  to  con- 
tract on  their  contents,  by  which  the  circulation 
may  be  restored;  but  where  the  flux  of  blood  is 
the  consequence  of  atrophy  and  debility,  with  in- 
creased secretion,  a  different  mode  of  treatment  is 
indicated.  " 

In  all  cases  of  internal  hypersemia,  the  surgeon 
has  to  consider  the  special  action  of  the  various 
remedies  at  his  disposal,  since  the  success  of  his 
treatment  may  depend  entirely  on  the  remedy  se 
lected.    In  many  affections  of  the  lower  limbs 
consisting  of  convulsions,  cramps,  twitchings  erec' 
tions  formication   itching,  pricking  pain,  abnormal 
sensa  ions  of  cold,  heat,  tightness  and  pressure  or 
paraplegia  with  diminution  of  temperature, wasting 
ol  muscles,  rodema,  bed  sores,  alkalinity  of  urinP 
&c.,  depending  on  irritation  of  the  moto^,  sensitive 
or  vaso-motor  nerve  fibres,  from  hypera^niia  of  a 
part  of  the  spinal  cord,  or  of  the  roots  of  some  of 

have  to  be  resorted  to  which,  received  into  the 
blood  and  convoyed  to  the  tissues,  exert  a 
special  elective  aflinity  in  the  part  aftVctcd  ^n^ 
the  modified  blood,  producing  a  Sge  i5 
the  action  of  the  capillary  vessels.  Thus,  bella 
donna,  ergot,  stramonium,  or  hyoscyamus  which 
act^  as  powerfu  excitants  of  the  blood-;esseTs 
and  diminish  the  amount  of  blood  in  the  ve?! 
tebral  canal  and  in  so  doing  produce  a  rela- 
tive  danumtion  of  tho  vital  properties  of  the 

3  z  2 
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spinal  cord  and  its  nerves,  should  be  employed  (C. 
E.  Brown  Sequarcl,  in  tlie  Lancet,  18G0);  and 
opium,  strychnine  and  other  remedies  which  oc- 
casion hyperaemia  of  the  contents  of  the  vertebral 
canal  should  be  avoided.   (See  art.  Toxemia.) 

The  treatment  of  passive  hyperasmia  involves 
some  important  principles  in  therapeutics.  It  is 
found,  experimentally,  that  where  hyperEemia  has 
been  produced  by  division  of  the  sympathetic 
nerve,  galvanizing  the  upper  end  of  the  divided 
nerve  causes  not  only  the  disappearance  of  the 
hyperEemia,  but  an  opposite  state  of  the  vessels. 
Where  hypera:mia  has  been  produced  by  depress- 
ing influences  applied  to  the  skin,  stimulating  the 
sensitive  organ  originally  affected  is  frequently 
curative.  Where  pain  and  passive  hyperaemia 
coexist,  as  in  some  sore  throats,  stiff  necks,  intes- 
tinal pains  and  diarrhoea,  the  Linimentum  Saponis 
cum  Opio,  or  the  Linim.  AmmonicE  cum  Opto,  is 
often  curative.  If  the  theory  of  palsy  in  hyperemia 
be  admitted,  the  beneficial  action  of  these  stimu- 
lants, and  of  copaiba  in  vesical  catarrh,  turpentine  in 
htemorrhage  and  asthenic  iritis,  and  arsenic  in  skin 
diseases,  is  explicable  on  the  principle  of  their 
exciting  the  contractility  of  the  capillaries,  and 
diminishing  the  supply  of  blood  to  the  part.  For 
the  purpose  of  exciting  the  contractility  of  the 
capillaries,  'and  diminishing  morbid  hyperajmia, 
quinine  and  iron  are  administered;  and  being  re- 
ceived into  the  blood,  are  conveyed  to  the  seat  of 
the  disease;  hence  the  beneficial  effect  of  quinine  in 
scrofulous  ophthalmia. 

In  the  general  treatment  of  strictly  passive 
hyperemia,  stimulants,  astringents,  and  tonics,  are 
employed.    In  the  worst  forms,  occurring  in  low 
fevers  and  malignant  diseases,  with  a  dissolved 
state  of  the  vital  constituents  of  the  blood,  atony 
of  the  vessels,  and  great  debility,  the  most  powerful 
diffusible    stimulants,    as    the    ethers,  alcohol, 
ammonia,  bark  and  camphor,  are  indicated.  In  all 
such  cases  the  general  condition  of  the  system 
must  be  considered,  and  in  addition  to  the  principle 
of  directing  the  application  of  stimulants  to  the 
vessels  of  the  affected  part,  every  measiure  must 
be  resorted  to  for  the  purpose  of  restoring  strength 
and  vigour  to  the  circulation.  Where,  in  such  dis- 
eases, there  is  a  tendency  to  hyperEemia  of  the 
lungs,  and  other  dependent  organs,  from  the  gravita- 
tion of  the  blood,  attention  to  appropriate  changes 
of  position,  with  the  administration  of  the  most 
powerful  internal  stimulants,  will  often  produce  the 
most  beneficial  results,  and  even  preserve  life. 
Where  habitual  hyperceniia  has  existed  for  some 
time,  or  has  been  produced  by  repeated  inflam- 
matory attacks,  or  excessive  functional  activity,  and 
great  debility  has  ensued,  it  is  often  very  difficult 
to  restore  the  contractility  of  the  vessels,  hence 
the  obstinacy  of  chronic  hyperajmia  of  the  urethra, 
vagina,  or  bronchial  tubes,  which  cannot  strictly  be 
regarded  as  cases  of  urethritis,  vaginitis  and  bron- 
chitis, the  exudations  being  referrible  to  this  patho- 
logical condition  or  to  exaggerated  function  of  the 
respective  parts.    These  cases  also  often  admit  of 
the  use  of  the  most  powerful  general  and  local  stimu- 
lants, and  particularly  such  as  have  a  specific 
action  on  the   part  affected — hence  the  use  of 
cubebs,  copaiba,  cantharides,  turpentine  and  the 
resins,  ergot,  strychnia,  mercury,  alcohol,  and  many 
other  powerful  medicines,    llyperromias,  whether 
active  or  passive,  which  result  from  poisons  or 
usrinionieB  circulating  with  the  blood,  as  in  gout. 
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rheumatism.  Syphilis,  lepra,  with  the  local  treat- 
ment which  each  case  specially  requires,  demand 
the  use  of  antidotes  and  evacuants.  If  these 
general  remedies  were  resorted  to  before  the 
hyperasmia  merges  into  inflammation  with  all  its 
consequences,  the  latter  would  often  be  superseded. 
(See  Hyperinosis  ;  Inflammation;  Svpiiilis; 

ToXiEMIA;  TUBEHCULO.SIS;  Uk^MIA;  &C.  &C.)] 

Henry  Ancell, 


In  addition  to  the  references  appended  to  the 
article  on  the  Pathology  of  the'  Blood  consult— Cop- 
land's  Dictionary  of  Medicine  and  the  Cyclopajdia  of 
Practical  Medicine,  art.  Conffeslion ;  A  Manual  of 
Patholoe;.  Anatomy,  by  C.  Handfield  Jones,  M .  B. 
and  E.  H.  Sieveking,  M.  D.  1854 ;  C.  Handfield  Jones, 
Lancet,  July  1855 ;  I'eb.  1859;  J.  Z))'i<)«)«o)i(/,  Cyclop. 
Anatom. and  Physiol,  art.  Sympathetic  Nerve  ;  Le90us 
sur  la  Physiol,  et  la  Patholog.  du  Syst&me  nerveux, 
par  M.  Claude  Bernard,  iParis  1858 ;  Lister,  Trans- 
actions of  the  Royal  Society,  No.  32,  p.  367. 

[HYPERINOSIS  (from  iivhp  and  h,  lA,s,  the 
fibrine  of  flesh).  The  fibrinous  crasis  o/'t/ui  blood. 
Diathesis  Phlogistica  {Cullen,  First  Lines,  vol.  i. 
p.  105,  206).  Ijiflammation  of  the  blood  {Auo. 
var). 

This  morbid  state  of  the  blood  is  so  well  defined, 
and  is  involved  in  so  man}'  sui'gical  diseases,  and 
the  term  is  now  so  generally  employed  by  patholo- 
gists, that  we  have  thought  it  necessary  to  treat  it 
separately,  and  in  extenso,  under  the  present  head. 
In  this,  as  in  other  articles  on  the  blood,  but  little 
regard  can  be  paid  to  the  conventional  distinc- 
tion of  its  medical  and  surgical  relations.  (See 
Blood,  Pathology  of;  Fever;  HYPERiEuiA; 
Inflammation;  Toxaemia;  Wounds,  <5-c.)  In 
hyperinosis  the  blood  is  of  a  high  temperature, 
being  frequently  two  or  three  degrees  above  the  na- 
tural standard,  and  havuig  been  known  to  reach  112° 
Fah.  ;  its  volume  is,  in  a  corresponding  degree,  aug- 
mented ;  it  reaches  the  veins  of  a  bright  colour,  and 
is  more  highly  oxygenised  than  ordinaiy,  and  the 
whole  of  its  molecular  actions,  and  accordingly  its  vi- 
tality are  increased.  Tiie  liquor  sanguinis  contains  an 
excess  of  fibrine,  and  is  more  viscid  than  natural  ; 
the  white  corpuscles  are  very  frequently,  and  the 
fatty  matter  is  occasionally,  increased;   the  red 
corpuscles  are  diminished  in  proportion;  \h&  solid 
constituents  taken  together  are  diminished,  and  the 
specific  gravitj'  is  below  the  natural  standard. 
{Animal  Chemistry,  by  J.F.  Simon,  vol.  i.  p.  251.) 

Examined  microscopically  the  red  corpuscles  are 
smaller,  flatter,  darker,  and  of  a  higher  specific 
gravity  than  in  health  (J.  P.  Henncssy,  Dublin 
Hosp.  Gaz.  Nov.  15,  1857);  they  exhibit  an  in- 
creased attraction  for  each  other,  with  a  tendency 
to  run  together  in  rouleaux,  and  to  form  wider 
meshes  than  in  healthy  blood  {Wharton  Jones) ;  and 
the  increase  in  the  proportion  of  white  corpuscles 
is  often  found  to  be  very  great.  A  film  of  such 
blood  spread  on  glass  often  presents  a  mottled 
appearance  of  red  and  white  to  the  naked  eye 
(John  Hunter). 

Drawn  from  a  vein,  hyperinotic  blood  does  not 
so  soon  lose  its  natural  translucenc)',  and  the  pro- 
cess of  coagulation  commences  later,  although  it  has 
sometimes  been  found  to  proceed  more  rapidly,  so 
that  it  becomes  complete  as  soon  as  usual.  The  clot, 
if  not  large,  is  rarely  small,  and  the  fibrine  being 
liighly  contractile  is  very  firm  and  consistent,  with 
its  edge  often  turned  up,  rendering  the  surface  ac- 
cordinif  to  its  diameter  more  or  less  concave.  1  lie 
scrum  is  of  a  pure  leraoii  colour,  free  irora  nny 


tinge  of  red,  and  of  an  alkaline  reaction.  Such 
blood  13  extremely  prone  to  the  formation  of  a  firm,  i 
tough,  buIFy  or  pseudo-membranareons  coat,  in  which 
the  fibrous  network  is  very  distinct ;  this  coat  being 
intimately  comiected  with  the  substratum  of  the 
clot,  and  often  containing  a  large  number  of  co- 
lourless corpuscles  in  its  meshes. 

That  a  buffy  coat  is  formed  in  blood  possessed  of 
very  various  qualities,  and  in  different,  and  even 
opposite  states  of  the  system,  has  been  stated  in 
a  former  article  (see  Blood,  Pathology  of).  The 
explanation  at  present  admitted  of  its  forma- 
tion in  hyperinosis  is  as  follows  : — The  blood 
preserves  its  perfect  fluidity  long  enough  to  permit 
the  red  corpuscles,  by  virtue  of  their  gravity,  and 
before  coagulation  commences,  to  subside  partially 
in  the  liquor  sanguinis ;  after  which,  the  clot,  con- 
sisting of  an  upper  portion,  composed  of  fibrine  and 
white  corpuscles,  and  a  lower  portion  into  which 
the  red  corpuscles  have  descended,  forms.  The 
process  is  promoted  by  the  tendency  of  the  red 
corpuscles  to  arrange  themselves  in  columns,  like 
rolls  of  coin,  the  resistance  of  the  plasma  to  their 
downward  passage  being  thereby  diminished;  and 
also  by  the  specific  gravity  of  the  corpuscles.  The 
coagulum  becoming  concave  in  the  centre,  and 
raised  and  puckered  at  the  edges,  is  said  to  be 
cupped,  a  result  of  the  large  quantity  of  highly  con- 
tractile fibrine  which  it  contains;  the  contraction 
commencing  as  the  blood  cools,  and  continuing  for 
some  days.  The  clot,  in  well-marked  cases,  is  very 
loose  at  the  bottom,  owing  to  the  excess  of  red 
corpuscles  collected  there,  each  of  which  must  have 
supplanted  its  bulk  of  fibrine;  but  excepting  so  far 
as  produced  by  this  cause,  there  exists  no  more 
fibrine  in  one  part  than  in  another. 

The  buffy  coat  has  been  a  subject  of  controversy 
in  all  ages.  It  is  occasionally  absent  even  in  inflamed 
blood,  since  the  process  by  which  it  is  formed  may  be 
interfered  with  by  many  agencies,  after,  or  during 
the  time  the  fluid  is  being  drawn  from  the  vessels. 
It  maybe  produced,  also,  during  circulation  in  the 
vessels,  in  blood  which  has  its  normal  quantity  o 
fibrine,  or  even  in  blood  which  has  less  than  its 
normal  quantity,  and  none  of  the  characteristics 
of  inflamed  blood;  hence,  it  cannot  bo  regarded 
as  a  certain  sign  of  hyperinosis;  but  the  well 
marked  buffy  coat   indicates  more  clearly  than 
anything  else,  that  the  molecular  activity  of  th 
circulating  blood  has  been  increased,  and  although 
occasionally  absent,  it  is  unquestionably  the  most 
characteristic  circumstance  in  an  inflammation  of 
the  blood. 

The  increased  viscidity,  which  accompanies  th 
increase  of  fibrine,  has  been  frequently  insisted 
upon  in  explanation  of  symptoms,  and  as  a  cause 
of  the  sequelffi  of  general  inflammatory  action,  and 
as  frequently  denied.    This  quality  was  for  a  long 
time  rejected,  on  the  authority  of  CuUen,  but  we 
find  more  modern  observers  reverting  to  it.  Dr. 
Carswell  remarks,  that  various  degrees  of  fluidity 
of  blood  occur,  from  a  watery  thinness  to  a  state 
of  inspissation  approaching  to  coagulation.  Tl 
consistence  depends  principally  on  the  fibrine,  tin 
varies  with  the  quantity  and  quality  of  this  con 
stiluent,  "  since  coagulation  is  no  other  tlian  th 
solidification  of  fibrine,  and  heemorrhage  render 
the  blood  thin,  chiefly  in  consequence  of  the  re- 
moval of  filniiic."    A  certain  degree  of  viscidity 
is  indispensable  for  free   circulation,  and  there 
are  numerous  facts  and  experiments  which  show 


HYPERINOSIS.  1077 
that,  whether  the  blood  loses  its  natural  viscidity, 
becomes  inordinately  viscid,  its  passage  through 
the  capillary  system  may  thereby  bo  prevented. 
This  increased  viscidity  is  the  "  inflammatory  spis- 
situde,"  which  Boerhaave  laid  down  as  a  predis- 
posing cause,  of  a  pleurisy,  for  instance.  More 
frequent  morbid  results  would  attend  it  but  for 
counteracting  agencies;  as  the  increased  temperature 
of  the  blood;  the  increased  force  of  the  circulation; 
and,  probably,  an  increase  in  the  proportion  of  the 
alkaline  salts. 

The  co-existence  of  an  excess  of  fibnne  and  a 
deficiency  of  corpuscles  has  been  so  frequently  ob- 
served, and  it  has  been  so  often  found  that  the  two 
conditions  bear  a  proportion  to  each  other,  as  to  lead 
to  the  inference,  that  the  fibrine  is  produced  by 
the  disintegration  of  the  corpuscles;  but  whether 
so  or  not,  the  rapid  loss  of  red  corpuscles  which 
takes  place  during  the  continuance  of  inflammatory 
action  in  the  blood,  is  a  sure  proof  of  the  destructive 
activity  of  the  molecular  changes.  The  fibrine 
(  "  coagulable  lymph  "  )  coagulating  more  slowly 
than  natural,  and  at  the  same  time  becoming  firmer 
when  coagulated,  led  John  Hunter  to  observe  that 
inflamed  blood  possesses  the  living  principle  in  a 
greater  degree  than  usual.  Wharton  Jones  makes 
the  remark  that  the  aggregation  of  the  corpuscles 
shows  "  an  exaltation  of  their  natural  attraction." 

Hyperinosis  may  be  produced  artificially  by  the 
inhalation  of  oxygen  gas.    Dr.  Gairdner,  who  be- 
lieves, with  Mulder  and  Simon,  that  "  by  means 
of  respiration  the  amorphous  albumen  of  the  blood 
is  raised  into  the  plastic  fibrine,"  and  that  "  oxy- 
genation and  fibrillation  are  identical,"  proved 
experimentally  that  the  fibrine  of  the  blood  is  in- 
creased in  quantity  by  making  an  animal,  while  at 
est,  breathe  a  very  highly  oxygenated  atmosphere, 
{0?i  Gout,  edit.  4,  p.  200.)     Dr.  Richardson's 
experiments  confirm  this  fact,  and  the_  train  of 
symptoms  attending  a  hyperinotic  condition,  thus 
produced,  corresponds  with  the  diseased  condi- 
tion arising  from  other  causes.     {On  the  Coa- 
gulation of  the  Blood,  p.  70.)    Among  the  most 
frequent  causes  are  those  by  which  the  respira- 
tory function  is  inordinately  excited;  but  their 
modus  operandi  cannot  be  understood  without 
adverting  to  the  physiology  of  the  blood.  Dr. 
Gairdner  examined  the  blood  of  a  horse  before  and 
after  sharp  exercise,  and  found  that  the  quantity  of 
fibrine  had  undergone  no  change.  This  gentleman, 
in  allusion  to  this  experiment,  remarks  :  ''  It  is 
quite  evident  that  whatever  increase  of  fibrine  may 
take  place  in  the  arterial  side  of  the  heart,  the 
blood  must,  in  a  state  of  health,  return  to  its  or- 
dinary standard  in  the  veins,  otherwise,  the  bal- 
ance of  the  system  would  soon  be  overturned,  and 
fever  be  engendered."    This  latter  result  is  pre- 
vented by  the  general  ollects  of  the  exercise,  the 
active  metamorphosis  of  the  muscles,  and  the  in- 
creased function  of  the  skin  especially.  Neverthe- 
less, the  respiration  of  cold,  sharp,  or  highly  oxy- 
genised,  or  very  hot  air,  where  the  compensating 
processes  are  not  brought  adequately  into  plaj', 
will  produce  an  inflammation  of  the  blood.  The 
action  of  powerful  irritants  received  into  the  blood, 
sonic  one  or  more  of  the  secreting  organs  being  at 
tlie  time  in  an  abnormal  condition,  and  the  sudden 
and  intense  impression  of  cold  on  tile  surface,  under 
similar  circumstances,  arc  also  frequent  causes. 

When  an  inflamed  condition  is  set  up  by  such 
causes,  one  of  its  earliest  cilccts  is  a  more  or  less 
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decided  chill  or  rigor,  which  appears  to  be  followed 
very  quickly  by  a  sudden  rise  of  temperature,  and 
is  apparently  produced  by  the  morbid  blood  circu- 
lating in  the  nervous  centres,  since  it  is  most 
marked  where  a  remora  of  blood  has  been  forced 
on  those  centres  by  the  impression  of  cold  on 
the  skin  or  pulmonary  mucous  membrane.  Whe- 
ther preceded  by  this  rigor  or  not,  the  increased 
molecular  activity  of  the  blood  is  attended  by 
the  phenomena  of,  and  forms  part  of,  an  inflamma- 
tory fever;  increased  action  of  the  heart  and  ar- 
teries, accelerated  respiration,  the  fixation  of  an 
increased  quantity  of  oxygen  in  the  lungs,  aug- 
mented temperature  over  the  whole  body,  increased 
force  and  frequency  of  the  pulse,  redness  of  the 
jurface  of  the  body  and  of  the  tongue  and  lips,  and 
fulness  of  the  capillaries  generally,  being  the  most 
prominent  symptoms.  There  are  sometimes  erratic 
chills,  followed  by  heats,  but  without  any  regular 
periodicity.  The  appetite  is  often  destroyed,  the 
heated  blood  excites  thirst,  there  is  a  sense  of  general 
lassitude  or  oppression,  aversion  to  motion,  some- 
times slight  delirium  or  want  of  sleep,  and  at 
other  times  somnolency,  and  often  a  very  great  ten- 
dency to  hypertemia  in  particular  organs  or  struc- 
tures. During  the  course  of  an  active  attack 
there  is  increased  vaporisation,  both  from  the  skin 
and  the  lungs.  The  urine  is  scanty,  it  deposits 
a  red  or  brick-dust  sediment;  the  uric  acid,  urea, 
and  extractives,  the  products  of  the  active  meta- 
morphoses of  the  blood  corpuscles  and  of  other 
nitrogenous  substances,  and  of  the  waste  of  the 
tissues  permeated  by  the  inflamed  blood,  being 
increased.  The  urasmatine  or  pigment  is  greatly 
increased,  and,  measured  by  this  constituent  alone, 
the  quantity  of  red  corpuscles  broken  up  in  the 
blood,  in  a  given  time,  amounts  to  four  or  five 
times  the  amount  broken  up  during  the  healthy 
state  (  VogeV).  This  is  particularly  the  case  where 
hyperinosis  attends  pneumonia  or  acute  rheuma- 
tism, although  more  marke'd  in  some  forms  of  tox- 
£Bmia  producing  rapid  dissolution  of  the  blood 
In  some  of  the  latter  cases  the  destruction  of  red 
corpuscles,  for  several  days  in  succession,  as  mea- 
sured by  the  urine,  occurs  at  twenty  times  the 
usual  rate.  When  a  large  quantity  of  blood  is 
lost  spontaneously  during  an  inflammatory  com- 
motion, as  in  certain  fevers,  the  excess  of  urea 
becomes  shortly  afterwards  diminished;  increasing 
again  in  the  course  of  a  day  or  two;  and  that  this 
diminution  is  owing  to  the  loss  of  red  corpuscles, 
is  shown  by  its  not  taking  place  when  the  other  con- 
stituents of  the  blood  are  drained  away  without 
the  corpuscles,  as  in  albuminous  excretions.  {Dr. 
Warndte ;  Dublin  Med.  Press,  1859,  from  Bib- 
liolliek  fur  Layai:)  Biliary  discharges  from  the 
bowels  are  also  very  common,  and  the  cholrematine, 
or  colouring  matter  of  bile,  also  probably  derived 
from  their  disintegration,  still  further  indicates 
the  rapid  destruction  of  the  red  corpuscles.  The 
chloride  of  sodium  becomes  rapidly  diminished  in 
the  urine,  and  in  many  cases  disappears,  in  con- 
sequence of  effusions  and  exudations  taking  place 
which  are  rich  in  chlorides,  and  of  the  diminished 
amount  ingested,  the  liquor  sanguinis  having  a 
tendency  to  preserve  its  integrity  as  respects  this 
salt;  but  there  is  an  increase  of  the  compounds  of 
phosphorus  and  sulphur,  from  waste  of  tissue, 
although  not  so  constantly  as  the  increase  of  urea. 
The  whole  of  these  symptoms  arc  accompanied 
or  followed  by  more  or  less  copious  sweats.  As 


long  as  the  urine  continues  very  scanty,  say  re- 
duced to  one  half  its  normal  quantity,  the  inten- 
sity of  the  disease  continues;  but  when  symptoms 
deemed  critical,  are  fully  established,  and  par- 
ticularly the  sweats  and  the  deposits  in  the  urine, 
the  inflammatory  action  subsides.  A  constant  in- 
crease in  the  quantity  of  urine  attends  the  subsi- 
dence of  the  commotion,  and  when  this  subsides  the 
quantity  of  urea  becomes  normal.  During  convales- 
cence, owing  to  the  diminution  of  the  red  cor- 
puscles, the  morbid  disintegration  having  subsided, 
the  uraematine  diminishes  in  quantity,  and  is  often 
much  below  the  healthy  standard.  When  the  pa- 
tient is  put  on  nourishing  diet,  the  proportion  of  the 
corpuscles  becomes  gradually  restored,  but  it  usually 
takes  from  three  weeks  to  a  month  to  raise  it  to 
the  standard  of  health,  and  during  this  period  the 
proportion  of  fibrine  may  be  even  below  that  stan- 
dard. {Simo7i,  Animal  Chemistry.)  A  sinister  prog- 
nosis from  reddish  brown  and  brownish  black  urine 
in  inflammation,  and  in  all  those  diseases  attended 
with  "  inflammatory  commotion"  of  the  blood, 
pointed  out  by  the  older  authors,  is  thus  explained. 
(See  Vogel,  as  quoted  by  Thudiclium,  Pathology  of 
the  Urine,  1858,  p.  138.) 

John  Hunter  entertained  the  opinion  that  sizy 
and  cupped  blood,  corresponding  so  frequently  with 
a  quick,  hard,  and  vibrating  pulse,  mutually  ex- 
plain each  other;  but  being  totally  unacquainted 
with  the  chemistry  of  the  blood,  he  was  stag- 
gered by  the  fact,  that  such  blood  sometimes 
occurs  without  either  a  quick  or  hard  pulse,  both 
being,  perhaps,  below  the  standard  of  health,  and 
there  being  no  visible  fever  or  inflammation.  The 
increased  action  of  the  heart  and  arteries,  and  ac- 
cordingly the  increased  quickness  and  hardness  of 
the  pulse,  are  probably  explained  by  the  circulation 
through  the  coronary  vessels  and  vasa  vasorum,  of 
blood  of  a  higher  temperature  than  natural,  in  which 
the  vital  molecular  actions  are  increased  and  which 
contains  an  increased  quantity  of  oxygen.  The 
vibration  of  the  pulse  depending  upon  a  difliculty 
in  dilatation,  the  diastole,  instead  of  being  regular, 
uniform,  and  smooth,  proceeds  by  a  vast  number  of 
stops  or  interruptions  so  quick  as  to  give  the  sen- 
sation of  a  vibration  or  thrill,  and  may  be  referred 
to  the  same  cause.  The  chemical  .pathology  of  the 
blood  indicates,  clearly,  that  the  exceptional  cases 
have  been  too  much  insisted  upon  ;  admitting  that 
sizy  and  cupped  blood  corresponds  with  very  dif- 
ferent states  of  action  of  the  heart  and  arteries, 
this  circumstance  rather  tends  to  prove  that  the 
causes  of  inflammation  act  directly  upon  the  blood, 
and  that  the  efi'ects  produced  upon  the  nervous 
system,  the  heart,  and  other  organs,  depend  partly 
upon  the  functional  and  organic  conditions  of  tiiese 
at  the  time  the  blood  becomes  inflamed. 

The  increased  vitality  and  metamorphosis  of 
matter,  both  in  the  blood  and  the  tissues,  and 
especially  in  parts  affected  with  hyperasmia,  during 
an  inflammatory  condition,  must  necessarily  pro- 
duce an  increased  quantity  of  effete  materials,  and 
although  such  materials  are,  to  a  greater  or  less 
extent,  evacuated  during  the  crisis,  renewed  por- 
tions of  the  materies  morbi  may  continue  to  be 
conveyed  from  an  inflamed  part  through  the  veins 
and  lymphatics  into  the  general  mass  of  blood. 
These  materials  act  as  foreign  matter,  and  produce 
a  continuance  of  the  inflammatory  action,  or  an 
imperfect  crisis  with  repeated  paroxysms,  and  fre- 
quently those  ulterior  changes  in  the  blood  which 
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lead  to  its  complete  dissolution  and  loss  of  vi- 
tality.   (See  Necr^mia;  Pyaemia;  Toxaemia.) 

In  liyperinosis  exudation  is  very  easily  produced, 
it  may  occur  in  a  part  witliout  any  hyperajmia,  or 
may  be  very  easily  produced  by  the  slightest  de- 
termination of  blood,  taking  place  simultaneously 
with  this  occurrence,  although  no  proportion  may 
exist  between  the  degree  of  hyperaemia  and  the 
quantity  of  exudation.  It  may  be  sufficiently  abun- 
dant to  diminish  the  quantity  of  fibrine  in  the  blood 
very  rapidly,  and  to  alter  its  character.  It  represents 
various  gradations  in  the  morbid  state  of  the  blood 
and  of  its  protein  and  morphological  constituents. 
In  the  more  simple  and  slighter  cases,  before  ul- 
terior changes  have  taken  place  in  the  blood,  the 
exudations  are  fibrinous  and  organisable,  and  fa- 
vourable to  the  adhesive- process.    The  coagulable 
lymph  forms  tough,  elastic  coagula,  analogous  to 
the  buify  coat;  or  fibrinous  layers;  or  false  mem- 
branes.   In  severe  cases,  or  after  the  inflammatory 
condition  has  continued  for  some  time,  with  the 
modifications  which  occur  in  the  blood  itself,  the 
exudations  lose  their  disposition  to  become  organ- 
ised and  have  a  tendency  to  liquefy  and  degenerate. 
In  an  ordinary  cut,  in  a  previously  healthy  subject, 
the  slight  local  inflammation  tends  to  adhesion,  the 
effusion  becomes  permeated  with  blood-vessels  and 
organised ;  but  extreme  or  long  continued  hyper- 
inosis  prevents  the  process  of  development.  The 
inflammation  of  the  part  also  takes  place  in  excess, 
and  the  healing  of  wounds,  and  the  reparation  of 
injuries   is  often  thereby  altogether  prevented 
The  exudations  often  become  too  copious,  of  a  yel 
lowish  or  yellowish-green  colour,  devoid  of  fibril 
lation,  and  exhibit  a  tendency  to  break  down 
spontaneously.    When  taken  from  the  tissue  and 
examined  microscopically,  they  exhibit  nuclei  or 
imperfect  cell  formations,  in  a  faintly  striated  base- 
ment membrane,  more  or  less  reddened  by  extrava- 
sated  blood  corpuscles;  as  often  observed  in  pneii 
monia;  or  they  may  run  rapidly  into  puriform  lique 
faction.    They  have  a  corroding  solvent  eff'ect  after 
they  have  been  applied  some  time  to  the  tissues, 
occasioning  fresh  inflammation,  ulcerous  loss  of 
substance,  secondary  phlebitis,  visceral  abscessess 
or  they  may  be  reabsorbed,  or  undergo  fatty  or  cre- 
taceous transformation,  or  solidification,  the  more 
liquid  portion  being  absorbed.     Mr.  Paget  well 
remarks.  "  We  may  truly  say,  the  conditions  most 
favourable  to  the  abundant  production  of  lymph, 
are  among  the  most  unfavourable  to  its  develop- 
ment, i.  e.  to  its  complete  and  higher  organisation." 

One  of  the  most  serious  results  of  a  state 
of  liyperinosis  is  the  tendency  to  the  formation 
of  fibrinous  concretions  in  the  heart  and  vessels 
during  life.  The  special  characteristics  of  concre- 
tions from  this  cause  are,  that  forming  gradually 
they  are  modelled  to  the  containing  vessel  or  cavity, 
they  are  generally  adherent  mechanically  to  the 
parletes,  or  grooved  by  currents  of  blood  that  have 
passed  along  them,  or  they  are  formed  into  tubes  re- 
sembling an  inner  additional  coat  and  admitting  a 
current  of  blood.  (/«,aw/soM,  lib.  cit.  p.  6.5.)  They 
sometimeB  fill  one  of  the  cavities  of  the  heart.  The 
formation  of  these  concretions  is  often  the  immediate 
cause  of  death  in  croup,  pneumonia,  acute  laryn- 
gitis, and  other  diseases.  Fibrinous  concretions 
were'  found  in  23  fatal  cases  from  acute  inflamma 
tion  of  the  respiratory  organs,  with  rapid  sinking 
(Richardsott,  lib.  cit.  p.  19.)    (See  Blood,  Co 
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Hyperinosis  attends  all  active  inflammations, 
but  it  is  most  marked  in  pneumonia,  croup,  acute 
rheumatism,  acute  bronchitis,  and  acute  pleurisy. 
In  blood  drawn  in  these  diseases,  the  firmness  of 
the  clot,  the  tenacity  and  thickness  of  the  buify 
coat  and  the  concavity  of  its  surface,  that  is  to 
say,' the  quantity  and  the  contractile  power  of  the 
fibrine,  has  very  generally  been  found  to  hear  a 
relative  proportion  to  the  degree  of  inflammation. 
It  attends  peritcmitis,  inflammation  of  the  uro- 
poietic  viscera,  and  erj'sipelatous  diseases,  so  com- 
monly occurring  in  surgical  practice,  but  less 
coiistantlv,  and  not  in  so  well  marked  a  form.  It 
is  one  of'the  most  common,  and  often  the  primary 
effect  of  the  introduction  of  poisons  into  the  blood, 
and  it  occurs  in  the  early  stage  of  most  eruptive 
fevers,  and  especially  in  small-pox.  From  the 
buffy  coat,  and  the  general  characteristics  of  the 
blood,  Sydenham  regarded  the  distinct  small-pox 
as  an  inilammation  of  the  blood,  and  the  confluent 
form  as  the  result  of  a  more  intense  inflammation. 
(Op.  sec.  iii.  cap.  ii.  30,  49.)  The  exudation  in 
this  disease  is  a  local  deposit,  resulting  from  an 
elective  affinity  of  certain  structures,  as  the  corium, 
for  some  of  the  products  of  the  inflammatory  and 
poisoned  blood;  the  epidermis  being  elevated  at 
each  point  of  the  exudation,  in  the  first  place  as  a 
vesicle;  and,  as  Mr.  Paget  remarks,  "the  morbid 
material  is  incorporated  in  the  products  of  the  in- 
flammation, which  are  evolved  within  the  charac- 
teristic vesicle."  {Lectures  on  Pailiology,  vol.  i. 
p.  441.)  Pus  corpuscles  ultimately  form  in  the 
fluid  and  multiply,  until  the  aqueous  part  is  ab- 
sorbed, and  the  pustule  dries.  Hyperinosis  is  a 
frequent  eifect  of  the  sj'philitic  virus. 

Whether  an  inflamed  state  of  the  blood  is  ever 
a  primary  effect  of  the  agencies  which  produce 
disease,  or  is  not  always  a  secondary  affection,  has 
given  rise  to  much  difference  of  opinion.  The  in- 
crease of  fibrine  is  regarded  by  some  pathologists 
as  so  certain  a  sign  of  local  inflammation,  that  if 
more  than  five  parts  are  contained  in  1000,  in  the 
course  of  any  disease,  it  may  be  positively  affirmed 
that  local  inflammation  exists.  {Handbooh  of 
Physiology,  hy  Kirhes  and  Paget,  p.  57. )  Andral 
found  that  the  augmentation  commenced  at  the 
very  outset  of  a  local  inflammation ;  its  minimum 
proportion  was  5,  its  average  he  estimated  at  7, 
and  in  one  case  he  found  as  much  as  13'3  parts  in 
the  1 000 ;  the  fibrine  increasing  with  the  progress  of 
the  inflammation,  varying  with  its  varying  inten- 
sity, and  decreasing  when  the  local  disease  abated. 
The  hyperinosis  occurs  not  only  when  the  pro- 
portion of  fibrine  has  been  previously  normal, 
or  in  excess,  but  in  opposite  states  of  the  system; 
and  in  diseases  with  a  deficiency,  or  morbid  state 
of  the  fibrine,  as  in  typhus,  tuberculosis,  or  chlo- 
rosis. Hence  an  inflammatory  commotion  may 
supervene  upon  many  other  diseased  conditions 
of  the  vital  fluid. 

Professor  Virchow,  who  traces  almost  all  patholo- 
gical change  to  the  cellular  elements  of  the  tissues, 
takes  a  diifercnt  view,  and  maintains  that  fibrinous 
exudations  cannot  be  produced  by  any  pressure  or 
alteratiim  of  the  current  of  the  blood.  Local  irrita- 
tion, alone,  is  capable  of  producing  it,  and  some 
local  change  in  iiddition  to  the  disturbance  in  the 
circulation  is  always  required.  On  this  view  of 
the  case  it  could  not  be  affirmed  of  a  person 
who  has  an  excess  of  fibrine  in  his  blood,  that 
tiierc  is  also  a  greater  tendency  to  fibriimua  trans- 
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ndation.  The  excess  of  fibrme  in  hj'perinosis,  ac- 
cording to  Vii-chow,  is  derived  from  dififerent 
.  structures,  and  conveyed  into  the  blood  by  the 
lympliatics;  and  is  a  product  of  the  local  inflam- 
mation. Those  organs  which  have  inherent  in 
them  in  the  highest  degree,  the  power  of  producing 
iibrine,  and  are  abundantly  supplied  with  lym- 
phatic vessels,  as  the  lungs,  pleura,  and  bronchial 
glands,  increase  the  Iibrine  in  the  blood  when 
inflamed;  whereas  inflammation  of  the  brain,  in 
which  organ  there  are  no  lymphatics,  is  unattended 
with  increase  of  fibrine  in  the  hlood.  According 
to  Virchow,  again,  when  a  part  produces  a  large 
quantity  of  fibrinous  exudation,this  is  conveyed  into 
the  blood  by  the  current  of  the  lymph,  and  it  is 
not  until  the  local  production  hecomes  excessive 
that  a  local  accumulation  takes  place  in  addition 
to  the  hyperinosis. 

In  support  of  this  view.  Professor  Virchow  re- 
marks, that  in  every  irritation  of  a  part  abundantly 
supplied  with  lymphatics  and  freely  connected  with 
lymphatic  glands,  together  with  the  hyperinosis 
there  is  the  introduction  of  a  large  number  of  lymph 
corpuscles,  and  it  is  very  rare  that  an  increase  of 
fibrine  takes  place  without  a  simultaneous  increase 
of  the  colourless  corpuscles  of  the  blood,  which  he 
believes  to  be  lymph  corpuscles.  Every  erysipela- 
tous and  diffuse  phlegmonous  inflammation  early 
affects  the  lymphatic  glands,  and  an  increase  in 
the  number  of  white  corpuscles  of  the  blood  takes 
place,  but  no  considerable  formation  of  fibrine 
in  the  diseased  parts,  and  there  is  no  hyperinosis. 
The  same  thing  occurs  in  typhus  where  there  is  a 
hypinotic  state  of  the  blood. 

i3ut  the  excess  of  fibrine  is  not  the  only  impor- 
tant modification  presented  by  blood  in  a  state  of 
inflammatory  commotion,  and  the  increased  tempe- 
rature and  the  rapid  destruction  of  the  red  corpus- 
cles cannot  be  referred  to  the  agency  of  fibrine 
absorbed.    That  some  local  irritation  is  necessary 
to  the  localisation  of  the  morbid  action,  and  that 
the  local  and  general  disease  are  often  set  up 
simultaneously  are  highly  probable.     (See  art. 
Fever.)    That  local  disease  is  often  followed  by 
hyperinosis  is  also  certain.    (See  HyPERiEMiA, 
Inflammation,  Pyemia.)   I3ut  that  a  pre-exist- 
ing inflammatory  state  of  the  blood  is  often  the 
foils  et  origo  of  local  inflammatory  attacks,  ap- 
pears to   be  equally  clear.    The  causes  which 
produce  these  attacks  are  often  not  local  in  their 
operation,  but  general,  as  atmospheric,  epidemic, 
and  climatic  influences,  and  poisons.  General 
symptoms  frequently  precede  local  elfects  of  any 
kind,  and  all  general  morbid  conditions  of  the 
blood  have  a  tendency  to  localise  themselves. 
Even  acute  pneumonia  with  a  fibrinous  product, 
the  general  symptoms  of  which  are  so  intimately 
related  to  the  functions  of  the  lungs,  is  almost 
invariably  a  localisation  of  a  pre-existing  inflam- 
matory state  of  the  blood.    There  is  no  difliculty 
whatever  in  comprehending  how  an  inflamed  state 
of  the  blood  produces  this  disease,  or  pleurisy, 
peritonitis,   pericarditis,  acute  rheumatism,  and 
other  local  diseases.    The  altered  condition  of  the 
hqitor  sanguinis,  as  respects  its  viscidity  and  tem- 
perature, and  the  increased  activity  of  the  changes 
in  the  principal  morphological  elements  of  the 
blnod,  leads  to  obstructions  of  tlio  capillaries  and 
hypericmias.      Tlie  development  of  effete  and 
acrimonious  molecules  more  rapidly  than  they  can 
he  separated  by  the  secreting  organs,  promotes  this 


efi'ect.  The  stasis  which  occurs,  as  the  first  stage 
of  inflanmiation,  is  often  also  the  result  of  the  in- 
creased attraction  of  the  corpuscles  to  each  other 
and  to  the  walls  of  the  vessels,  and  of  the  elective 
affinity  which  exists  between  the  fluids  and  cellu- 
lar  elements  of  the  parenchyma  and  definite  sub- 
stances in  the  blood.  When  the  velocity  of  the 
circulation  is  reduced  below  the  natural  standard, 
the  consistency  of  the  blood  is  always  increased, 
as  seen  by  placing  a  ligature  on  a  vein;  and,in  ac- 
cordance with  this  law,  when  a  large  quantity  of 
inflamed  blood  is  forced  on  an  organ  where  the 
circulation  in  the  capillaries  is  more  or  less  retarded, 
and  particularly  if  the  capillaries  have  been  dilated 
by  any  influence  exerted  on  the  nervous  system, 
the  result  must  be  hyperajmia,  stasis,  and  in- 
flammation. 

The  relations  which  subsist  between  an  inflamed 
organ  and  an  inflamed  condition  of  the  blood  are 
rendered  more  intimate  by  the  circumstance  that 
during  hyperaemia,  stasis,  and  inflammation,  new 
products  are  often  developed  in  the  part  afTected,and 
are  carried  into  the  blood  current,  and  that  such 
products  are  capable  of  exciting  inflammatory  com- 
motion in  the  blood.  In  this  way  hyperfemia  of  the 
internal  coat  of  the  blood-vessels  may  produce  in- 
flammatory fevei'.  The  degree  in  which  the  mass 
of  the  blood  becomes  affected  is  in  proportion  to 
the  extent  of  the  local  inflammation,  or  the  magni- 
tude and  number  of  the  parts  inflamed,  and  the 
amount  of  the  products  of  the  stagnant  blood  re- 
ceived back  by  the  general  mass,  very  small  quan- 
tities merging  into  the  general  metamorphosis  of 
the  blood,  or  being  separated  with  the  secretions. 
This  contrasts  with  the  effects  of  contagious  and 
fermentible  principles,  respecting  which  the  con- 
verse is  to  a  great  extent  true.  (RoJcilansly.) 
These  intimate  relations  are  illustrated  in  bron- 
chitis, when  the  proportion  of  fibrine  diminishes 
and  the  fever  subsides  as  the  acute  passes  into  the 
chronic  form  {Simon,  p.  257);  and  also  in  acute 
rheumatism,  where  the  fibrine  diminishes,  and 
the  fever  subsides  with  the  pain,  .ind  if  the 
pain  returns  the  fibrine  and  the  fever  again  in- 
crease, the  acuteness  of  the  pain  corresponding  with 
the  increased  quantity  of  fibrine.  {Andral  and 
Gavarret.)  In  painful  affections  of  the  viscera, 
usually  attributed  to  hyperemia,  where  the  blood 
is  healthy,  there  is  at  first  no  fever,  and  the  fluid 
contains  its  normal  proportion  of  fibrine;  but  the 
hypercemia  continuing  and  passing  into  inflamma- 
tion, acrimonious  particles  are  absorbed,  and  an  in- 
flammatory commotion  of  the  blood  with  increase 
of  fibrine,  is  produced. 

On  post  mortem  examination,  where  death  has 
taken  place  whilst  the  blood  is  simply  hyperinotic, 
and  before  ulterior  changes,  producing  hydrreniia, 
spana;raia,or  necriemia,  have  established  themselves, 
fibrinous  coagula  are  commonly  met  with  in  the  heart, 
and  in  the  blood-vessels  of  every  calibre  down  to  the 
capillaries.  These  coagula  are  white,  or  j-ellowish 
white,  compact,  and  frequently  enclose  serum;  they 
are  susceptible  of  organisation  or  textural  conver- 
sion, and  are  more  frequent  and  more  compact  in 
the  left  heart,  and  in  arterial  blood,  than  in  the 
right  heart  or  venous  blood.  There  is  also  lividity, 
great  cadaveric  rigidity,  deep  red  muscles,  tense, 
dry  areolar  tissue,  and  the  decomposition  of  the 
body  is  retarded.    {RoMimsky.      Simple  Fibrme 
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blood  is  giving  way  to  other  and  deeper  seated 
morbid  conditions,  the  fibrine  becomes  affected. 
The  coagula  are  then  opaqne,  yellow,  or  ot  a 
greenish  yellow  colour,  and  contain  fat;  they  are 
less  disposed  to  become  organised,  and  more  readily 
liquefy;  they  lose  their  globe-like  structure  and 
tibrillation,  contain  an  abundance  of  nuclei  and 
cell  formations  in  different  degrees  of  complete- 
ness, and  more  or  less  assimilating  to  the  pus-cell, 
and  in  the  most  marked  cases  they  pass  rapidly 
into  puriform  liquefaction.  The  blood  in  the 
most  marked  of  these  cases  is  fluid  or  loosely 
clotted,  often  tenacious  from  loss  of  serum,  of  a 
dark  cherry-red  tint,  forming  dirty  red  hypostases 
in  the  viscera;  the  liver  is  dark  coloured,  the 
muscles  lax,  dark  patches  are  rapidly  and  ex- 
tensively developed,  rigor  mortis  is  delayed  and 
slight,  the  parenchjmia  is  collapsed,  flabby,  lacer- 
able,  and  moist,  and  where  there  is  no  hypostasis 
it  is  pallid.    {Croupous  Crasis  of  Roldtansky.) 

Treatment. — The  treatment  of  hyperinosis  in  the 
practice  of  surgery  merges  into  that  of  inflamma- 
tions, hypersemias,  wounds,  and  local  diseases  gene- 
rally, and  we  must  refer  to  those  diseases  which 
involve  this  condition  of  the  blood  for  a  full  state 
ment  of  the  principles  adopted,  confining  ourselves  to 
such  remedies  as  appear  to  be  indicated  by  the  blood 
disease  itself.  We  have  to  bear  in  mind  that  a  very 
short  time  indeed  is  necessary  to  complete  organic 
processes  in  the  blood,  and  that  a  change  in  its  con- 
dition may  take  place  very  rapidly.    When  this 
point  is  duly  considered  there  are  two  circumstances 
to  be  deplored;  1.  The  bent  of  the  public  mind  to 
act  upon  its  own  rather  than  on  medical  judgment, 
in  the  earliest  stages  of  disease;  2.  The  prevailing 
"homoeopathic"  dalliance  with  this  and  allied  con- 
ditions.   Bleeding  is  the  most  important  remedy 
in  the  early  stage  of  a  well-marked  attack.  The 
experience  of  the  best  observers  and  the  most 
judicious  practitioners  of  every  age  has  sanctioned 
it,  apart  from  all  theoretical  views.  A  full  bleeding 
arrests  at  once  the  molecular  activity  of  the  blood, 
diminishes  its  temperature,  promotes  its  dilution, 
calms  the  action  of  the  heart  and  lungs,  and  either 
prevents  the  hyperemia  of  organs,  or  relieves  the 
stasis  of  blood  which  leads  to  local  inflammation. 
The  question  of  bleeding,  its  amount,  and  the  pro- 
priety of  its  repetition,  turn  upon  the  period  of  the 
disease  and  the  actual  state  of  the  blood.  The  sur- 
geons of  former  times  were  guided  mainly  by 
experience,  and  among  the  most  judicious,  that 
experience  generally  led  them  right.    Errors  have 
no  doubt  been  committed  up  to  our  own  day,  and 
the  cultivation  of  pathological  science  lias,  in  a 
great  measure,  led  to  an  explanation  and  appre- 
ciation of  those  errors.    It  is  the  great  rapidity 
with  which  changes  occur  in  the  blood  during  its 
increased  molecular  activity  which  has  been  too 
frequently  overlooked.  In  the  early  stage  the  with- 
drawal of  a  portion  of  the  circulating  current 
arrests  those  destructive  processes  which  deprive  it 
of  its  red  corpuscles.    To  adopt  such  a  measure 
after  the  blood  has  lost  a  large  portion  of  its  most 
important  morphological  element,  is  to  deprive  it  of 
its  vital  powers,  and  to  promote  hyperromias,  sfases, 
effusions,  and  inflammations.    Neither,  although 
an  inflammation  of  the  blood  may  have  been  pro- 
duced by  an  acrimony  or  poison  developed  in  the 
economy,  or  introduced  from  without,  is  bleeding 
resorted  to  for  the  purpose  of  evacuating  that  poison. 
When  an  inflammatory  commotion  of  the  blood 
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supervenes  upon  an  opposite  condition,  a 
of  liypinosis,  which  often  occurs  when  poisons 
and  acrimonies  are  absorbed  in  low  states  of 
the  system,  or  in  chronic  constitutional  affec- 
tions attended  with  a  low  state  of  vitality  of 
the  blood  and  a  diminished  amount  of  fibrine,  aa 
in  the  paroxysm  of  gout  or  of  mania,  the  amount 
of  fibrine  will  be  relatively  increased,  and  the 
buffy  coat  may  form,  but  bleeding  is  contraindicated 
or  must  be  resorted  to  with  caution.  When,  on  the 
other  hand,  the  blood  becomes  inflamed  in  subjects  ■ 
otherwise  healthy,  bleeding  is  indicated  to  check  a 
morbid  process  and  to  prevent  ulterior  changes; 
more  particularly,  to  prevent  or  arrest  hypersemias, 
exudations,  and  coagulation  during  life;  to  prevent 
arrest  of  blood  in  the  heart  and  other  viscera,  and 
thereby  to  maintain  its  uninterrupted  circulation 
throughout  the  most  extreme  parts;  and  to_  pre- 
vent the  blood  itself  running  into  a  hydrsemic,  or 
spanamic,  or  pyemic  condition ;  in  other  words,  to 
prevent  local  inflammations,  dropsies,  purulent  de- 
posits, typhoid  diseases,  or  rapid  sinking  from 
coagulation  in  the  heart  or  vessels. 

With  or  without  bleeding,  abstinence  from 
animal  food  and  all  stimulating  substances,  with 
plentiful  dilation,  is  indicated  for  the  purpose 
of  moderating  the  vital  activity  of  the  blood  and 
increasing  the  secretions,  and  where  the_  inflam- 
mation depends  on  an  acrimony  or  poison,  for 
the  purpose  of  promoting  the  evacuation^  of 
such  poison  from  the  system.  Saline  medicines 
are  administered  with  the  same  intent,  many  of 
these  determining  to  particular  secreting  organs. 
Antidotes,  and  medicines  possessed  of  special  elec- 
tive affinities,  are  also  frequently  indicated.  The 
laws  which  regulate  the  action  of  foreign  sub- 
stances received  into  the  blood,  are  however  treated 
of  under  another  head.    (See  art.  Blood,  Coag- 

ULATIONj!  OF,  DURING  LlFE;  HYPEREMIA;  IN- 
FLAMMATION; Plethora;  ToxiBMiA.)] 

Henry  Ancell, 
HYPERPLASIA,  see  Hypertrophy. 
HYPERTROPHY    (yirep,  and  rpocpru  signi- 
fying an  excess  of  nutrition).    This  term  ought  to 
be  restricted  to  cases,  in  which  a  part,  though 
increased  in  bulk,  retains  its  natural  organisation 
and  structure.     It  is  one  of  the  most  common 
eft'ects  of  increased  activity  in  the  nutrition  of  tex- 
tures and  organs  ;  and  likewise  one,  which  may 
give  rise  to  the  most  diversified  functional  disturb- 
ance.   It  cannot  always,  however,  be  regarded  as 
a  disease.    The  mere  increase  of  size  of  a  part, 
unattended  with  change  of  structure,  or  the  inter- 
ruption or  disorder  of  any  function  by  such  hyper- 
trophy, cannot  be  considered  as  a  morbid  aifeetion. 
Thus,  hypertrophy  in  a  muscle  of  animal  life  is 
not  a  disease  ;  but,  in  the  heart,  it  becomes  one  of 
the  most  serious.  (See  Andral,  Anat.  Pathol,  t.  i. 
p.  166.)    It  can  hardly  come  under  the  denomin 


ation  of  a  disease,  until  it  interferes  with  the 
regular  and  complete  accomplishment  of  a  function. 
As  one  of  the  most  distinguished  modern  patholo- 
gists observes,  "That  the  increased  anonual  de- 
velopment of  an  organ,  or  tissue,  denominated 
hypertrophy,  depends  essentially  on  an  excess  of 
the  nutritive  function,  appears  to  be  suflicicntly 
demonstrated  by  the  presence,  on  the  one  hand, 
of  an  increase  of  bulk,  and  the  absence,  on  the 
other,  of  any  adventitious  solid,  or  fluid  substance. 
The  organisation  and  structure  remaining  unal- 
tered, is  also  further  evidence,  that  the  increase  of 
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bulk  is  owing  to  a  Superabundant  deposition  of  the 
natural  solid  constituents  of  the  affected  organ 
from  an  excess  of  the  nutritive  function."  (See 
R.  CarswelVs  Illustrations  of  the  Elementary  Forms 
of  Disease,  fasciculus  ix.) 

1.  Many  hypertrophies  seem  to  arise  altogether 
from  augmentation  in  the  habitual  activity  of  the 
functions  of  organs.  "The  prodigious  develop 
ment  and  power  of  the  muscles  of  the  superior 
extremities  of  the  blacksmith,  and  of  the  inferior 
extremities  of  the  stage-dancer,  are  striking  ex- 
amples of  hypertrophy  occurring  under  the  influ- 
ence of  the  frequent  and  increased  exercise  of  a 
function,  the  effect  of  which  is  a  corresponding 
increase  of  nutrition  and  of  development  of  the 
muscular  tissue.  The  anOrmal  development  of 
the  muscles  of  involuntary  motion,  as  those  of  the 
heart,  bladder,  and  intestines,  is  likewise  often 
precisely  of  a  similar  natiu-e,  an  increased  exercise 
of  the  muscular  power  of  these  organs  having 
been  excited  and  kept  up  to  overcome  a  mechani- 
cal obstacle  to  the  free  passage  of  their  respective 
contents."    {Car swell,  lb.) 

2.  Some  hypertrophies  take  place  as  the  un- 
equivocal result  of  what  Andral  calls  active 
liyperaimia,  either  acute  or  chronic,  or,  in  other 
words,  of  a  great  determination,  or  of  a  copious 
afflux  of  blood  to  parts,  for  a  greater' or  lesser  time. 

3.  Others  proceed  from  some  physiological  or 
pathological  stimulus,  some  irritation  of  the  nutri- 
tive function,  creating  an  excess  of  it.  (See  A7i. 
dral,  Precis  d'Aiiat.  Pathol,  t.  i.  p.  182.) 

_  [According  to  Mr.  Paget  the  conditions  which 
give  rise  to  hypertrophy  are  chiefly  three.  "  1. 
The  increased  exercise  of  a  part  in  its  healthy 
functions.  2.  An  increased  accumulation  in  the 
•blood  of  the  particular  materials  which  a  part  ap- 
propriates to  its  nutrition  or  in  secretion.  3.  An 
increased  afflux  of  healthy  blood."  "With  respect 
to  the  hypertrophy  of  muscle  he  alludes  to  Hunter's 
opinion  that  the  muscles  of  organic  life  are  more 
prone  to  hypertrophy  than  those  of  animal  life. 
He  also  adopts  Harting's  statement  that  in  the  in- 
creased growth  of  striped  muscles,  there  is  not  a 
numerical  increase  of  the  fibres  but  an  enlarge- 
ment of  them  with  an  additional  number  of  the 
fihrillcB. 

In  spealcing  of  hypertrophy  of  the  bones  of 
the  skull,  he  uses  the  term  eccentric  growth  to 
denote  their  expansion  in  cases  of'  hydrocephalus, 
and  of  concentric  growth  to  designate  their  in- 
crease in  thickness.  He  relates  a  remarkable  in- 
stance of  concentric  growth  in  the  cranium  of  a 
lady  of  weak  intellect,  in  whom  the  external  layer 
of  the  bones  retained  its  normal  symmetry  and 
dimensions  while  the  internal  was  adapted  to  an 
imperfectly  developed  brain,  the  intermediate 
diploe  being  increased  in  some  parts  to  the  extent 
of  half  an  inch  in  thickness. 

In  the  long  bones  he  draws  attention  to  the  in- 
crease in  length  as  well  as  in  thickness,  which 
occasionally  takes  place,  and  to  the  interesting 
lact  that,  in  the  division  of  a  limb  in  which  there 
hypertrophy  affects  only  one, 
the  healthy  bone  retaining  its  normal  length  com- 
pels the  elongated  bone  to  assume  a  curved  form, 
vy  ith  regard  to  the  effect  of  pressure  in  producing 
rem.r"!?  ""^  ''ypertrophy,  he  notices  Hunter's 
aWnti  E'r'""' ^^'''^"^  "«"='"y  produces 
by  deno»H'-  ^^'^"^'^^'^^'^  f'ora  without  is  followed 
oy  aeposition.    He  admits  the  facts  as  stated  by 


HYPINOSIS. 

Hunter,  but  would  explain  the  result  differently : 
he  observes,  "  Constant  extra-pressiu-e  on  a  part 
always  appears  to  produce  atrophy  and  absorption, 
occasional  pressure  may,  and  usually  does,  produce 
hypertrophy."  {Paget,  Lectures  on  Surgical  Patho. 
loff2/,-p.7i—92.) 

Virchow  admits  two  kinds  of  increased  growth  : 
1.  Simple  hypertrophy,  in  which  the  individual 
elements  are  enlarged  ;  2.  Numerical  hypertrophy 
(hyperplasia),  in  which  an  increased  number  of 
elements  are  added.  He  adduces  as  instances  of 
simple  hypertrophy  the  increased  thickness  of  all 
the  primitive  fibres  of  a  muscle  or  nerve,  the  en- 
largement of  each  individual  hepatic  cell,  or  of  every 
single  fat  cell,  while  hyperplasia  of  the  liver  gives 
rise  to  new  hepatic  cells  ;  of  nerve,  to  new  nerve 
substance;  of  skin,  to  a  fresh  production  of  the 
elements  of  skin  ;  of  fat,  to  an  additional  number 
of  fat  cells.  (See  Cellular  Pathology,  by  Rudolf. 
Virchow,  translated  by  F.  Cliance,  1860.)] 

[HYPINOSIS  (from  iirh  and  h,  Ivhs,  the  fibre 
of  flesh).  A  diseased  condition  of  the  blood,  in  which 
the  fibrine  is  diminished  in  quantity,  absolutely, 
and  also  in  proportion  to  the  red  corpuscles.  In 
extreme  cases  a  trace  only  remains.  Its  vital  pro- 
perties are  also  deteriorated. 

Hypinosis,  in  a  vast  majority  of  instances,  con- 
stitutes but  one  element  of  a  complicated  morbid 
condition  of  the  blood.  Nevertheless,  it  is  in  itself 
so  important  an  element  of  disease,  or  the  degree 
in  which  it  exists  is  so  accurate  a  measure  of  the 
intensity  and  import  of  complicated  blood  affections, 
that  it  demands  especial  attention. 

In  hypinotic  blood,  the  albumen,  the  salts  of  the 
liquor  sanguinis,  and  the  red  corpuscles  may  be  in 
the  normal  proportions,  or  even  in  excess,  hence 
designated  by  Wedl  "  albuminosis."  It  is  less 
oxygenated,  of  diminished  temperature,  and  its 
metamorphoses  take  place  more  slowly.  The  red 
corpuscles  do  not  run  together  in  rouleaux,  but  are 
irregularly  scattered,  and  their  preponderance  arises, 
probably,  partly  from  their  diminished  consumption, 
and  partly,  often,  from  a  smaller  proportion  of 
water.  According  to  J.  F.  Simon,  the  blood  is 
always  alkaline,  and  Richardson  refers  the  defec- 
tive fibrillation  to  excess  of  ammonia ;  but  Roki- 
tansky  affirms  that  such  blood  is  sometimes  acid. 
The  clot  is  of  a  dark  red  colour,  very  frequently 
but  not  necessarily  large;  it  is  soft,  diffluent  or 
loose;  feebly  contractile;  sometimes  failing  to  se- 
parate itself  from  the  serum  ;  and  sometimes  no  clot 
is  formed.  The  serum  is  often  of  a  dark  yellow 
tint  or  reddish  from  the  breaking  up  or  suspension 
of  red  corpuscles.  A  buft'y  coat  is  seldom  seen, 
and  when  it  docs  occur  is  thin  and  soft,  or  forms 
a  gelatinous  party-coloured  coating. 

Blood  of  this  cliaracter  acts  as  a  diminished 
stimulus  to  the  heart,  and  this  organ  partially  loses 
its  power;  hence  its  contractions  succeed  each  other 
with  increased  rapidity,  but  the  blood  is  propelled 
with  diminished  force,  and  the  pulse,  although 
quickened,  is  weak  and  often  wirj%  and  the  cur- 
rent of  the  blood  is  comparatively  slow. 

Hypinosis  is  so  direct  an  effect  of  many 
poisons,  miasms,  and  contagions,  that  it  has  been 
regarded  as  aprimary  blood  disease.  It  maj'  be  pro- 
duced bj'  the  inhalation  or  ingestion  of  poisonsarti- 
ficially  {Richardson,  lib.  cit.  p.  90),  and  is  the  con- 
dition, so  far  as  discovery  has  at  present  developed, 
which  most  constantly  attends  simple  fever.  In  its 
minor  degree*  it  is  not  well  marked,  nor  easily  de- 
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tected,  either  by  physical  observation  or  chemical 
research.  Fibriiie  was  foxind  to  be  deiicient  con- 
stantly, by  Andral,  in  the  premonitory  stage  of 
fever;  being  sometimes  reduced  as  low  as  1'6, 
and  recovery  having  talcen  place  after  its  reduction 
to  0-9  in  1000  parts  of  blood.  During  the  period 
of  excitement  or  reaction,  however,  there  is  always 
a  tendency  to  hyperinosis,  hence,  it  would  appear, 
that  while  the  mnteries  morborum,  in  such  cases, 
lead  to  the  dissolution  or  deterioration  of  the  fibrine, 
thej',  at  the  same  time,  excite  the  molecular  actions 
upon  which  the  reproduction  of  this  vital  proximate 
constituent  depends.  In  typhoid  fevers,  for  in- 
stance, the  period  of  increased  temperature  is 
marked  by  a  great  increase  of  the  urea  excreted, 
and  the  increase  of  the  urea  being  in  proportion 
to  the  temperature,  to  the  progress  of  the  emacia- 
tion, and  to  the  rapidity  of  the  pulse.  {Dr. 
Warncke,  lib.  cit.)  It  is  important,  also,  to 
bear  in  mind  that  the  inflammation  or  "commotion" 
of  the  blood,  which  often  obtains  at  the  com- 
mencement of  fevers,  has  a  direct  tendency  to 
deteriorate  and  exhaust  the  blood,  first  of  its  red 
corpuscles,  and  ultimately  of  the  fibrine;  hyper- 
inosis, in  proportion  to  its  intensity,  the  more 
certainly  and  rapidly  passing  into  a  state  of  hyp- 
inosis.    (See  art.  Hyperinosis.) 

Hypinosis  occurs  in  its  extreme  degree  in  the 
hsemorrhagic  diathesis,  and  in  typhus  and  typhoid 
fevers,  and  occasionally  in  the  exanthemata.  The 
fibrine  decreases  in  proportion,  as  the  worst  forms 
of  malignant  diseases  progress.  It  occurs  con- 
secutively to  numerous  affections  of  the  solid  parts, 
as  organic  diseases  of  the  heart,  apoplexy,  and 
diseases  of  the  nervous  centres,  and  diseases  of  the 
lungs,  liver,  spleen,  and  kidneys.  It  has  been 
shown  by  Dr.  Hood,  that  there  exists  a  marked 
state  of  hypinosia  in  acute  mania  during  the 
period  of  excitement,  and  a  correction  of  this  state 
during  convalescence;  analysis  shows  that  there 
are  other  radical  disturbances  in  the  composition 
of  the  blood  in  mania,  but  that  a  deficiency  of 
fibrine  is  the  most  constant.  {Med.  CJtir.  Trans. 
1860,  p.  159.)  This  is  the  habitual  state  of  the 
blood  in  gout,  and  has  been  observed  also  in  chronic 
rheumatism;  rickets;  mollities ossium;  cancer;  teta- 
nus; chronic  mental  aberration;  hypochondriasis; 
hydrophobia;  chronic  metallic  poisoning,  especially 
with  lead;  narcotism;  exhaustion  from  excessive 
fatigue 5  starvation;  atrophy  from  acute  diseases; 
Asiatic  cholera;  and  suffocative  death  seizures. 
Hypinotic  blood  is  liable  to  various  complications. 
It  may  be  rendered  relatively  and  temporarily 
hyperinotic  by  inflammatory  attacks  in  gouty 
subjects  during  the  paroxysm,  in  the  different 
stages  of  many  of  the  above  affections,  and  during 
the  complications  which  arise;  considerable  changes 
taking  place  in  the  condition  of  the  blood,  so  that  it 
can  no  longer  be  considered  simply  as  hypinotic. 
In  many  cases,  hydrajmia  constitutes  one  of  the 
most  important  complications  of  qualities,  the 
proportion  of  water  increasing,  and  the  albumen 
becoming  deficient,  a  condition  which  is  often  pro- 
moted by  extensive  exudation;  or,  if  the  water  of 
tlie  blood  is  at  the  same  time  profusely  effused,  a 
tar-like  inspissation  may  occur,  with  antcmia,  as 
in  cholera  or  profuse  diarrhoea;  or  the  salts,  car- 
bonic acid,  corpuscles,  and  solid  constituents  may 
decrease  to  such  a  degree,  as  to  produce  an  ex- 
treme state  of  poverty  or  dissolution  of  th«  blood. 
Hypinosis  may  also  result  from  an  acrimony,  or  a 


poison  in  the  blood,  and  is  also  often  associated 
with  an  oily  condition  and  fatty  degeneration  of 
the  tissues.  These  conditions  are  treated  of  under 
their  respective  heads.  (Vide  Blood-anhydrous; 

HETEROCHYMEasIS  ;  Hydr.I:MIA  ;  NECRiEMIA; 
OLjEMIA;  SpANJEMIA;  ToXiEMIA.) 

Thus,  a  deficiency  and  degeneracy  of  the  fibrine 
accompanies  some  of  the  most  severe  and  compli- 
cated blood  affections.  It  constitutes  one  of  the 
most  fatal  qualities  of  the  blood  in  such  cases. 
It  has  accordingly  a  very  marked  influence  over 
many  surgical  diseases.  As  already  intimated,  the 
fibrinous  defect  of  the  liquor  sanguinis  predomi- 
nating, it  is,  perhaps,  in  all  cases  accompanied  by 
other  more  or  less  obvious  pathological  blood- 
changes;  but  the  defect  in  the  power  of  fibrillation 
of  itself  appears  to  diminish  the  solidifying  qualities 
of  the  blood,  and  the  natural  control  over  haamor- 
rhage.  Wounds,  in  this  state  of  blood,  are  apt  to 
heal  without  inflammation,  the  lymph  organising 
rapidly,  and  in  this  respect  contrasting  with  inflam- 
matory blood.  The  newly  organised  parts  are  very 
weak,  and  apt  to  give  way,  and  to  degenerate. 
The  perfect  adhesion  of  incised  wounds  is  prevented, 
for  although  a  common  cut  surface  will  often  adhere 
without  any  inflammation,  it  will  as  speedily  give 
wa3',  and  is  thenfoUowed  by  suppuration,  ulceration, 
and  haemorrhage.  Exudations  are  distinguished 
by  an  excess  of  albumen,  diminished  coagulability 
and  an  indisposition  to  become  organised;  but  they 
rapidly  corpusculate  and  form  pus  in  purulent 
fluids.  Where  fibrine  occurs  as  a  pathological  exu- 
dation, it  coagulates  into  a  "  yellowish,  opaque,  soft, 
succulent,  or  almost  creamy  clot;  "  or  it  may  be  a 
fluid  containing  disintegrated  fibrine,  in  the  form 
of  films  or  molecular  fragments;  in  serous  mem- 
brane, it  appears  as  an  aplastic  lymph;  the  clots 
found  in  the  heart  and  blood-vessels  after  death 
exhibit  the  same  character.  {Gttlliver,  Med.-Chir. 
Trans,  vol.  xxii.  p.  136.) 

This  state  of  the  blood,  in  a  moderate  degree,  par- 
ticularly when  accompanied  by  increased  secretions, 
is  favourable  to  the  degeneration,  liquefaction,  and 
absorption  of  coagulable  lymph,  and  of  fibrinous 
exudations;  thus  the  absorption  of  the  exudations 
in  iritis  and  orchitis,  is  promoted  by  a  tendency 
to  hypinosis  being  superinduced  by  mercury  and 
bleeding. 

Hypinosis  in  a  severe  degree  can  last  only  for 
a  short  period;  the. blood  must  soon  either  begin  to 
recover  its  diminished  vitality  and  return  to  its  nor- 
mal conditions,  or  its  vital  properties  become  still 
further  deteriorated,  and  it  assumes  those  characters 
which  belong  to  the  most  malignant  forms  of 
spansemia.  When,  in  fever,  symptoms  of  conva- 
lescence set  in,  the  fibrine  increases,  and  this  occurs 
before  any  improvement  of  the  diet  to  account  for 
it,  and  continues  during  the  progress  of  the  conva- 
lescence. Where  the  red  corpuscles  have  been  in 
excess,  they  simultaneously  decrease  in  proportion.] 

ITcmy  Anctll. 

HYPOPIUM,  or  HYPOPYON,  (from  inh 
under;  and  irhov,  pus.)  An  accumulation  of  a 
glutinous,  yellowish  fluid,  like  pus,  in  the  anterior 
chamber  of  the  aqueous  lumiour,  and  frequently 
also  in  the  posterior  one.  Tiiis  viscid  matter  of 
hypopium,  though  commonly  called  pus,  is  found 
to  be  coagulating  lymph,  or  fibrine,  secreted 
cither  by  the  iris  or  the  ciliary  processes.  (See 
ATaclccnxie,  On  Bis.  of  ilia  Eye,  p.  572,  ed.  2.) 
Tho  symptoms  portending  such  nn  extravasation 


^^^^  HYPOPIUM, 
in  the  eye,  or  an  liypopiura,  are  the  same  as  those 
which  occunn  the  highest  stage  of  acute  ophthahnia: 
VIZ.  prodigious  tumefaction  of  the  eyelids  ;  the 
same  redness  and  swelling  of  the  conjunctiva  as 
in  chemosis;  burning  heat  and  pain  in  the  eye; 
pains  in  the  eyebrow  and  nape  of  the  neck;  fever, 
restlessness,  aversion  to  the  faintest  light,  and  a 
contracted  state  of  the  pupil. 

As  soon  as  the  hypopium  begins  to  form,  says 
Scarpa,  a  yellowish  semilunar  streak  makes  its 
appearance  at  the  bottom  of  the  anterior  chamber, 
and,  regularly,  as  the  glutinous  fluid  is  secreted 
from  the  inflamed  internal  raembrcanes  of  the  eye, 
so  as  to  pass  through  the  pupil,  and  fall  into  the 
aqueous  humour,  it  increases  in  all  dimensions,  and 
gradually  obscures  the  iris;  first  at  its  inferior  part, 
next  where  it  forms  the  pupil,  and  lastly,  the  whole 
circumference  of  this  membrane.  So  long  as  the 
inflammatory  stage  of  violent  ophthalmia  lasts,  the 
hypopium  never  fails  to  enlarge;  but,  immediately 
this  stage  ceases,  and  the  ophthalmia  enters  its 
second  period,  or  that  dependent  on  local  weak- 
ness, the  quantity  of  coagulating  lymph,  forming 
the  hypopium,  leaves  off  increasing,  and,  from  that 
moment,  is  disposed  to  diminish. 

Scarpa  states,  that  persons,  little  versed  in  the 
treatment  of  diseases  of  the  eyes,  would  fancy  that 
the^  most  expeditious  and  efficacious  mode  of 
curing  an  hypopium,  after  it  has  become  stationary 
in  the  second  stage  of  acute  ophthalmia,  would  be 
that  of  opening  the  cornea  at  its  most  depending, 
part,  in  order  to  procure  a  speedy  exit  for  the 
matter  collected  in  the  chambers  of  the  aqueous 
humour;  especially  as  this  was  once  the  common 
doctrine.  But  experience  shows,  that  dividing 
the  cornea,  in  such  circumstances,  is  seldom  suc- 
.cessful;  and  most  frequently  gives  rise  to  evils 
worse  than  the  hypopium  itself,  notwithstanding 
the  modifications  suggested  by  Richter  (  Obs.  Chir. 
fasc.  i.  chap.  12)  not  to  evacuate  the  whole  of  the 
matter  at  once,  nor  to  promote  its  discharge  by 
repeated  pressure  and  injections,  but  to  allow  it  to 
flow  slowly  out  of  itself.  The  wound  made  at  the 
lower  part  of  the  cornea  for  evacuating  the  matter 
of  the  hypopium,  small  as  the  incision  may  be, 
most  commonly  reproduces  severe  inflammation, 
and  a  greater  effusion  of  coagulating  lymph  in  the 
chamber  of  the  aqueous  humour.  It  might  even 
convert  the  hypopium  into  an  ulcer  of  the  cornea, 
attended  with  prolapsus  of  the  iris,  and  occasionally 
of  the  lens  itself. 

There  seems  to  Scarpa  to  be  only  one  case,  in 
which  dividing  the  cornea  is,  not  only  useful,  but 
indispensable;  this  is,  when  there  is  such  an' im- 
mense quantity  of  coagulating  lymph  extravasated 
in  the  eye,  that  the  excessive  distension  which  it 
produces  of  all  the  coats  of  this  organ  occasions 
symptoms  so  vehement,  as  not  only  threaten  ihe 
entire  destruction  of  the  eye,  but  even  endanger 
the  life  of  the  patient. 

The  dispersion  of  hypopium,  by  means  of  ab- 
sorption, forms  the  primary  indication  at  whicli  the 
surgeon  should  aim.  In  order  to  stop  its  progress 
the  most  efficacious  method  is  to  subdue  the  first 
violence  of  tlie  inflammation,  and  to  shorten  its 
acute  stage  by  the  free  employment  of  antiphlo- 
gistic treatment,  and  the  use  of  emollient  topical 
applications.  In  conjunction  with  these  means 
me  xmy  should  be  exhibited,  so  as  to  nflect  the 
mouth;  a  practice  which 


arrn  r  " found  many  years 

ago,  at  the  London  Ophthalmic  Infirmary,  to  be 


the  most  powerful  means  of  checking  effusion  of 
lymph  in  the  eye.  (See  Saunders's  Work  on  tlu: 
Eye,  ed.  2;  and  ^  Synopsis  of  ilie  Diseases  of  lU 
Eye,  by  B.  Travers,  p.  135.)  I  observe,  that  in 
Ilufeland  and  Iliraley's  Journal  for  October  1809, 
p.  93,  there  is  an  account  of  the  treatment  of  an 
hypopium,  or  case  of  eflfused  lymph  m  the  cham- 
bers of  the  eye,  by  exhibiting  from  12  to  18 
grains  of  the  chloride  of  mercury,  in  the  space 
of  12  hours,  and  then  giving  bark;  while  as  an 
external  application,  the  tinct.  opii  crocat.  was  em- 
ployed. Thus  we  see,  that  the  efficacy  of  mer- 
cury in  checking  the  effusion  of  lymph  in  the  eye, 
and  promoting  its  absorption,  has  been  known 
many  years  in  Germany.  The  efficacy  of  this 
practice,  combined  with  the  external  use  of  bella- 
donna to  make  the  pupil  expand,  will  be  here- 
after noticed.  (See  Ophthalmia.)  The  acute  stage 
having  been  checked,  a  seton,  or  a  blister  on  the 
nape  of  the  neck,  as  recommended  by  Scarpa, 
should  be  applied. 

[It  is,  however,  only  in  the  acute  and  inflam- 
matory stage,  that  advantage  can  be  expected 
from  mercurial  treatment  ;  when  suppuration  has 
taken  place,  tonics  will  be  more  appropriate,  and 
in  many  cases,  the  tonic  and  mercurial  treatment 
may  be  advantageously  combined.] 

Mr.  Lawrence  strongly  disapproves  of  the  prac- 
tice of  puncturing  the  cornea  in  hypopium.  "  I 
lay  it  down  (says  he)  as  an  invariable  rule,  not  to 
puncture  the  cornea  in  hypopyon.  Inflammation 
must  be  arrested  by  suitable  means,  and  the  eff'u- 
sion  will  be  rapidly  absorbed."  {On  Dis.  of  tlie 
Eye,  p.  279.)  The  only  exception  made  is,  the 
case  of  general  suppuration  of  the  globe,  where  the 
eyesight  is  already  lost,  and  refief  of  suffering  may 
be  obtained  by  giving  exit  to  the  matter.  Mr. 
Middlemore  takes  a  similar  view,  believing,  that 
the  treatment  of  hypopium  should  be  directed 
against  the  inflammation,  which  is  the  cause  of  it. 
On  the  other  hand,  Dr.  Mackenzie  is  partly  in 
favour  of  the  practice,  which,  in  the  hands  of  Dr. 
Monteith,  was  even  repeated  from  time  to  time 
with  advantage. 

In  bad  cases,  hypopium  may  lead  to  ulceration, 
opacity,  and  bursting  of  the  cornea.  The  ulce- 
ration takes  place  with  great  celerity,  and  as  soon 
as  an  apertm'e  has  been  formed,  an  abundance  of 
coagulating  lymph  begins  to  escape,  and  a  degree 
of  relief  is  experienced.  But,  this  is  not  of  long 
continuance;  for,  scarcely  is  the  glutinous  fluid 
evacuated,  that  distended  the  whole  eye,  and  espe- 
cially the  cornea,  when  it  is  followed  by  a  portion 
of  the  iris,  which  glides  through  the  ulcerated 
aperture,  and  protrudes  externally.  (See  Iris, 
Prolapsus  or.)  But  if  in  such  an  emergency, 
the  cornea,  already  ulcerated,  opaque,  and  greatly 
deranged  in  its  organisation,  should  not  immedi- 
ately burst,  the  surgeon  is  then  constrained  by  the 
violence  of  the  symptoms,  depending  on  the  pro- 
digious distension  of  the  eyeball,  to  make  an  open- 
ing in  this  membrane. 

Were  tliere  the  least  chance  of  restoring,  in  any 
degree,  the  transparency  of  the  cornea,  and  the 
functions  of  the  organ  of  vision,  after  opening  the 
cornea,  Scarpa  acknowledges,  that  it  would  be 
more  prudent  to  make  the  opening  at  the  lower 
part  of  this  membrane.  But,  in  tlie  case  now  con- 
sidered, in  which  tlie  cornea  is  universally  menaced 
with  ulceration  and  opacity,  and  seems  ready  to 
slough,  there  can  be  no  hope  of  its  resuming  its 
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transparency  at  any  point,  and  he  therefore  deems 
it  the  best  and  most  expeditious  method  of  relief, 
to  divide  its  centre  with  a  small  bistoury,  to  the 
extent  of  a  line  and  a  half;  and  then  to  raise  the 
little  flap  with  a  pair  of  forceps,  and  cut  it  away 
all  round  with  one  stroke  of  the  scissors,  so  as  to 
let  the  huraoura  escape  without  any  pressure.  The 
eye  is  to  be  covered  with  a  bread  and  milk  poul- 
tice, which  is  to  be  renewed  every  two  hours; 
such  general  remedies  as  are  calculated  to  check 
the  progress  of  acute  inflammation,  and  to  quiet  the 
nervous  system,  not  being  omitted.  In  proportion 
as  the  interior  of  the  eye  suppurates,  the  eyeball 
gradually  diminishes,  shrinks  into  the  orbit,  and  at 
length  cicatrises,  leaving  things  in  a  favourable 
state  for  the  application  of  an  artificial  eye. 

When  Scarpa  delivers  his  opinion,  that  in  the 
above  aggravated  form  of  hypopium,  there  can  be 
no  chance  of  the  cornea  resuming  its  transparency 
at  any  point,  I  think  his  assertion  rather  impru- 
dent. Nor,  admitting  its  general  truth,  does  it 
follow,  as  a  matter  of  course,  that  it  is  necessary 
and  right  to  cut  away  a  piece  of  the  centre  of  the 
cornea,  and  absolutely  destroy  whatever  little 
chance  may  yet  be  left  of  saving  the  eye.  In 
support  of  this  remark,  let  me  contrast  what  Mr. 
Travera  has  said,  with  the  advice  of  Scarpa  : — 
"  When  the  hypopium  is  so  large  as  to  rise  towards 
the  pupil,  and  the  ulceration  of  the  cornea  is  ex- 
tending, I  think  its  discharge  by  section  near  tlie 
marffin  advisable.  If  not  too  long  delayed,  the  ulce- 
rative process  is  checked  by  it,  which  would  other- 
Avise  run  into  sloughing,  and  t/te  cornea  recover  ivith 
only  partial  opacity  and  disfigurement."  Synopsis 
ofilie  Diseases  of  the  Eye,  p.  280.)     C.  Bader. 

Mauchart,  De  Hypopyo;  Tubinga:,  1742.  C.  P.  Le- 
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Heilung  eines  Eiterauges,  &c.  Svo.  Landshut,  1819. 
A.  Scarpa,  Saggio  di  Osservazioni  e  d'Esperienze, 
suUe  Principal!  Malaftie  degVi  Occlii;  Venezia,  1802. 
Richter,  Anfanzsfrrunde  der  Wundarzneykunst,  b.  iii. 
1795.  J.  Wardrop,  Essays  on  the  Morbid  Anatomy 
of  the  Human  Eye,  chap.  vi.  Edinb.  1808.  W.  Latv- 
rence,  On  Dis.  of  the  Eye,  p.  279.  8vo.  Lond.  1833. 
R.  Middlemore,  On  Dis.  of  the  Eye,  vol.  i.  p.  606.  Svo. 
Lond.  1835.  IF.  Muckenzie,  On  Dis.  of  the  Eye, 
p.  572.  Svo.  Lond.  1835.  See  also  articles,  Iris,  and 
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HYPOSPADIAS  (from  virh,  under,  and  o-n-aoi, 
to  draw).  The  congenital  imperfection  in  which  the 
urethra  terminates  at  the  under  part  of  the  penis, 
and  does  not  extend  snfiiciently  far  forwards  to 
reach  the  right  situation  of  its  orifice  in  the  glans. 
Sometimes  there  is  a  vestige  of  this  orifice,  some- 
times none :  half  an  inch  or  more  of  the  urethra 
may  bo  deficient.  In  a  case  of  hypospadias  in  a 
3'oung  child,  in  which  I  was  consulted,  I  cut  a  new 
passage  through  the  glans,  and,  having  established 
a  communication  between  it  and  the  urethra,  in- 
troduced a  silver  tube.  This  tube,  which  was  fur- 
nished with  a  rim  and  apertures  by  which  it  could 
•be  conveniently  fixed,  was  worn  for  some  time,  and 
the  little  opening  having  been  touched  with  caustic, 


a  complete  cure  was  brought  about.  Mr.  Listen 
sometimes  succeeded  in  completing  the  passage  by 
turning  back  a  portion  of  the  prepuce,  and  uniting 
it  witiiout  any  twist,  i.  e.  with  its  cutaneous  surface 
directed  inwards  or  towards  the  urethra.  (^Prac- 
tical Surgery,  p.  476.) 

[At  an  early  stage  in  the  development  of  the 
fcetua,  all  that  is  found  of  the  urethra  is  a  groove 
on  the  under  surface  of  the  penis.  The  sides  of 
the  groove  subsequently  coalesce  to  form  a  canal, 
and  the  union  takes  place  from  behind  forwards. 
If  the  union  is  arrested  before  the  whole  canal  is 
closed  in,  a  hypospadias  is  the  result.  In  many 
instances  of  hypospadias,  the  development  of  the 
floor  of  the  urethra  terminates  opposite  the  base  of 
the  glans,  and  from  this  point  a  groove  is  continued 
forwards  along  the  under  surface  of  the  glans  to  its 
anterior  extremity.  If  this  condition  of  the  parts 
is  unattended  with  further  deformity,  it  does  not 
interfere  with  the  urinary,  and  probably  not  in 
any  material  degree  with  the  sexual,  functions  of 
the  organ;  but  in  other  instances  the  anterior  ex- 
tremity of  the  penis  is  curved  downwards,  and  is  in- 
capable of  perfect  erection  or  of  emission  of  the  se- 
minal secretion  in  the  proper  direction.  The  lower 
part  of  the  prepuce  is  usually  deficient  in  a  corre- 
sponding degree  to  the  deficiency  of  the  urethra; 
but  it  is  developed  to  the  normal  extent  superiorly, 
and  falls  over  the  curved  extremity  of  the  glans 
so  that  the  term  "  monkshood  prepuce  "  has  been 
applied  to  the  appearance  which  it  presents. 

In  other  cases,  the  meatus  urinarius  is  found  in 
its  normal  situation,  and  the  anterior  part  of  the 
urethra  is  not  deficient,  but  terminates  in  a  cul  de 
sac  in  front  of  the  unnatural  opening ;  or  the 
urethra  may  be  pervious  in  front  of  the  hypospa- 
diac  aperture,  and  form  a  cul  de  sac  in  the  opposite 
direction,  in  consequence  of  the  closure  of  the 
meatus. 

In  those  cases  in  which  the  anterior  part  of  the 
canal  is  entirely  deficient,  surgical  interference  is 
not  likely  to  be  attended  with  much  benefit;  it 
would  be  necessary  to  perforate  the  glans  with  a 
trocar  and  canula,  and  thus  entirely  to  reconstruct 
the  anterior  portion  of  the  urethra.  A  passage 
thus  made  is  not  likely  to  remain  permanently 
open,  unless  constant  attention  is  paid  to  it  to 
keep  it  from  contracting.  It  would  be  more  pro- 
bably a  source  of  permanent  annoj^ance  than  of 
satisfaction  to  the  patient. 

In  those  cases,  however,  where  the  anterior  por- 
tion of  the  canal  terminates  in  a  cul  de  sac,  and  is 
not  deficient,  much  good  may  be  expected  from  the 
perforation  of  the  cul  de  sac,  and  the  establishment 
of  a  communication  between  the  two  portions  of 
the  canal,  after  which  the  sides  of  the  abnormal 
orifice  may  be  made  to  unite  by  the  application  of 
caustic;  or,  should  that  fail,  by  a  plastic  operation 
similar  to  that  recommended  for  fistulous  openings 
into  tlie  urethra.  Possibly  in  some  cases  a  turning 
back  of  the  skin,  as  practised  by  Mr.  Liston,  may 
be  found  to  answer  the  purpose.] 


END  OP  THE  I'mST  VOMIMK. 


LONDON 

PRINTED  BY  SPOTTISWOODE  AND 
NEW  STREET  SQUARE. 


COMPLETION  OF  DR.  TODD'S  CYCLOP>EDIA  OF 
ANATOMY  AND  PHYSIOLOCY. 


Just  published,  Parts  LI.  and  LIT.  (a  double  part)  price  10s.  sewed ;  and  Vol.  V. 
(completion)  with  487  Woodcuts,  price  4:5s.  cloth, 

THE 

CYCLOPJIDIA 

OF 

ANATOMY  AND  PHYSIOLOGY 

Edited  by  ROBERT  B.  TODD,  M.D.  E.R.S.  &c. 

Fellow  of  the  Royal  College  of  Physicians; 
Physician  to  King's  College  Hospital. 

^=  The  Cyclopsedia  of  Anatomy  and  Physiology  is  now  complete  in  five  large 
volumes,  pp.  5,350,  illustrated  with  2,853  Woodcuts.  The  Publishers  of  this  important 
loork  have  decided  on  offering  complete  sets  in  6  volumes  (Voii.  IV.  heinff  in  two  parts], 
hound  in  cloth,  at  the  price  of  SIX  GTJINB  AS  for  the  set.  The  separate  parts  will  still 
he  sold  at  5*.  each  ;  but  subscribers  are  requested  to  perfect  their  sets  without  delay,  as  the 
Fnhlishers  cannot  he  answerable,  beyond  a  certain,  time,  for  the  supplying  of  separate  parts. 


IN  an  age  of  unprecedented  activity  in 
the  cultivation  of  the  physical  sciences 
the  annornieeinent  of  the  eompletion  of  so  important 
a  work  as  the  Cyclopaedia  of  Anatomy  and  Phy- 
siology cannot  fail  to  engage  the  interest  of  the 
literary  and  scientific  world.  Commenced  twenty- 
fours  ago,  it  has  been  found  to  have  involved  a 
far  larger  amount  of  research  and  rigid  scrutiny, 
and  hence  to  have  rendered  necessary  a  more  ex- 
tensive publication,  than  was  in  the  first  instance 
contemplated. 

The  Sciences  of  Anatomy  and  Physiology  compre- 
hend no  less  wide  a  range  than  all  the  known  facts 
and  laws,  of  all  organised  structm'es— animal  and 
vegetable ;  from  those  of  the  primary  simple  cell,  to 
those  of  the  highest  and  most  complex  of  beings, 
Man ;— not  less  extended  is  the  scope  of  this  work. 
So  vast  a  disi  rict  of  the  realm  of  science  cannot,  it  is 
obvious,  be  eflioiontly  cvdtivated  by  any  one  indi- 
vidual, be  his  intellectual  power  never  so  great.  By 
the  co-operation  of  many  labourers,  each  exploring 
his  own  favourite  region,  much  that  has  heretofore 
been  unknown  is  bro\ignt  to  light,  much  that  has 
hitherto  been  obscure  is  made  clear ;  fresh  additions 
are  continually  accruing  to  our  stock  of  knowledw, 
fresh  discoveries  constantly  elucidating  or  modi- 
fying the  theories  of  science.  Favoured  by  such  a 
division  of  labour,  the  editor  has  been  enabled  to 
bring  successfully  to  a  termination  his  long  and 
difficult  undertaking.  In  its  execution  the  editor 
and  bis  fellow-labourers  arc  sensible  that  they  have 
achieved  a  work  which  concerns  not  only  one  pro- 
fession, but  which  must  affect  the  pursuits  of  all 
students  of  organisation  — and  which  shall  bo  of 
service  to  all  lovers  of  nature. 

Within  the  period  that  has  elapsed  since  this  work 
was  commenced,  eveiy  animal  and  vegetable  tissue 
has  been  scrutinised  by  the  nncroscoiiist  and  the 
chemist;  so  great,  indeed,  arc  the  additions  that 
have  been  nuvde  to  our  stock  of  knowledge,  tliat 
minute  or  microscopic  anatomy,  or  IIistoloov, 
may  be  said  to  have  been  origiinited.  So  rapid  have 
been  the  advances  which  physical  science  has  made 
within  the  last  r|uarter  of  a  century,  that  most,  if 
not  all,  the  formerly  received  doctrines  of  pliysiology 
have  reciuired  revision,  while  its  "  estalilislied'' 
facts  have  demanded  ro-investigation  by  original 


experiment.  The  result  has  been  that 
through  the  medium  thus  afforded  for 
publication,  a  series  of  monographs  by  contributors 
of  the  highest  eminence  is  presented  to  the  public 

It  IS  not  too  much  to  claim  for  this  publication 
the  formation  of  an  epoch  in  the  history  of  physio- 
logical science— by  having  brought  to  an  exact  point 
the  latest  advances  of  physiology,  it  has  founded 
archives  m  wlilch  ai'e  deposited  documents  by  which 
future  inquirers  may  be  guided, : 

A  brief  statement  of  the  general  scheme  of  this 
work  will  suffice  to  show  its  comprehensive  charac- 
ter- It  mcludes  the  descriptive  anatomy  of  man,  a 
sketch  of  every  individual  member  and  organ  of  the 
human  body;  the  topograpliical  or  sm-gical  anatomy 
of  man,  denoting  the  parts,  boundaries,  and  relations 
ot  those  regions  of  the  human  body  which  most  fre- 
quently become,  through  accident  or  disease,  the 
seat  of  sm-gical  operations:  the  department  of 
anatomy  termed  general"  or  "  physiological,"  in 
vvhich  are  examined  the  particular  tissues  by  which 
individual  members  and  organs  are  built  up.  It  is 
111  this  department  of  anatomy  that  the  greatest 
changes  have  been  made  through  the  comparatively 
modern  use  of  the  microscope,  and  through  the  iii- 
ycstigations  of  chemists.  Not  restricted,  liowever 
to  the  anatomy  of  man,  this  work  embraces  also 
descriptions  of  the  structure  of  the  various  classes 
of  the  animal  kingdom  ;  of  the  several  systems  of 
organs  traced  throughout  these  classes,  from  the 
lowest  to  the  highest,  through  all  tlioir  modifl- 
cations- constituting  the  scienco  of  "  Comparativo 
Anatomy."  Under  the  title  of  "Pliysiolo''v"  this 
work  oilers  a  series  of  elaborate  essays"  on  the 
functions  wliidi  distinguish  (n-ganisation,  both  in 
the  animal  and  vegetable  kingdoms  —  in  which 
moreover,  are  taught  the  modes  by  which  we  live 
and  move,  and  have  our  being.  Lastly,  an  aooomit 
ol  the  chemical  coinposition  of  animal  and  vegetable 
structures,  together  with  the  properties  and  attri- 
butes ol  their  varied  constituents. 

As  a  giiaranteo  of  the  accuracy  and  care  with 
which  each  article  has  been  prepared,  as  well  as  for 
lis  intrinsic  value  it  may  be  added  that  I  he  list  of 
contributors  to  tins  Cycloptedia  includes  the  names 
o  nearly  all  thq  most  distinguished  cullivators  of 
physiological  Boicnco  in  the  present  age. 


London:  LONaMAN,  GREEN,  and  CO.  Paternoster  Row. 
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A  New  Udilion,  in  2  vols.  Svo.  witb.  a  Plate  and  very  numerous  Woodcuts,  price  £3  ISs  cloth  • 
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PEEEIRA'S  ELEMENTS 

OF 

MATERIA  MEDICA  AND  THERAPEUTICS. 

THE  FOUETH  EDITION,  greatly  improved,  inolttding 

NOTICES  OF  MOST  OF  THE  MEDICINAL  SUBSTANCES  IN  USE  IN  THE  OITILISED  VORLD  AND 

roRMiNG  AN  ENCYCLOPEDIA  OF  MATERIA  MEDICA.  ' 

REVISED  AND  ENLARGED  PRINCIPALLY  FROM  THE  AUTHOR'S  MATERIALS  BY 

ALFEED  S.  TATLOE,  M.D.  &c.,  and  G.  OWEN  EEES,  M.D.  &c. 

THE  Fourth  Edition  of  Dr.  Pereira's  Elements  of  Materia  Medica  is  now  complete.   The  contents  havp 
not  only  undergone  revision,  but  there  has  been  a  re-arrauKement  of  the  subjects,  so  that  thev  are 
now  placed  more  in  accordance  with  the  original  plan  of  tlie  author.   The  secoiul  part  of  the  second 
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under  contribution  for  numerous  medicinal  preparations.  To  ffive  some  idea  of  the  extent  of  the 
Elemenis  of  Materia  Medica  J  it  maybe  mentioned  that  the  fourth  edition  comprises  upwards  of  two 
thousand  six  hundred  pao^es,  five  hundred  and  eig^hty-six  articles  of  Materia  Medica,  and  four  hundrpd 
and  seventy-eight  wood-engravings. 

EACH  of  the  three  divisions  of  the  work  is  furnished  w^ifch  a  copious  separate  INDEX  so 
that  every  particular  relating  to  any  substance  or  agent  used  in  Medicine  may  be'in- 
stantly  ascertained  by  any  person  able  to  read.  Full  and  elaborate  tables  prefixed  to  each 
volume  exhibit  its  contents  in  scientific  order  for  the  use  of  educated  or  professional  readers 
The  following  selections  indicate  inadequately  the -extent  and  variety  of  the  subjects,  and  the 
general  arrangement.  It  would  be  difficult  by  any  description  to  convey  an  idea  of  the 
fulness  and  plainness  with  which  each  article  ig  treated. 
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